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Foreword

It is a great honor to write a forewoard for a book on game pro duc tion, as this is a
sub ject that is very close to our hearts. We have played a very small part in help -
ing Erik with this book—he has accom plished a Her cu lean task in a rel a tively
short period of time. We believe this book will serve as an excel lent foun da tion
for mas ter ing the art of game pro duc tion.

A mul ti tude of books have been writ ten on the spe cific dis ci plines of art, pro -
gram ming, and design for games, but few, if any, have ever tack led game
pro duc tion as a topic. Per haps this is because there isn’t a stan dard ized way of
refer ring to pro duc tion in a man ner sim i lar to pro gram ming and art. Pro gramming 
is done in C and C++ and usu ally fol lows stan dards that have been care fully
crafted over many years. Art uses both tra di tional media and a nar row range of
dig i tal art tools, such as 3D Stu dio Max and Maya, and is often prac ticed by indi -
vid u als with for mal art train ing at their dis posal. Per haps game design is most
sim i lar to game pro duc tion in that, until recently, there have n’t been for mal pro -
grams in game design, and it is some what of an “arcane art” that could be real ized 
in any poten tial medium. At the cur rent time there aren’t any for mal train ing pro -
grams for game pro duc tion, though there are var i ous courses avail able in pro ject
man age ment. Pro ject man age ment does n’t fully encom pass the skills needed to
man age game devel op ment, but it does pro vide some. Appro pri ately, this book
includes ele ments of pro ject man age ment, engi neer ing dis ci pline (a trib ute to
Erik’s engi neer ing back ground), and a lot of com mon sense (an essen tial ingre di -
ent in game pro duc tion).

Erik explained that his goal with this book was to fully real ize the dis ci pline
of game pro duc tion in a for mal, yet widely appeal ing treat ment. We were quite
impressed with his ambi tion, as we’ve learned over the years (via our work on
games like Baldur’s Gate, MDK2, Neverwinter Nights, and Star Wars: Knights of
the Old Repub lic) that game pro duc tion is a huge area. Erik fur ther explained that 
he was going to pro vide addi tional infor ma tion on top ics such as outsourcing and
detailed pro duc tion frame works. Dur ing our review of the manu script, we learned 
a num ber of things that we’re going to be able to apply to devel op ment at
BioWare. We’re also more excited than ever in see ing the final work with all of
the graphs, dia grams, and illus tra tions accom pa ny ing the text.
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In con clu sion we believe you, the reader and pre sumed game pro ducer or
game devel oper, will learn a great deal by read ing this book. Its con tents cover a
wide range of top ics and con tain pearls of knowl edge that will be of value to not
only new game pro duc ers but also to expe ri enced game devel op ers. Read and
enjoy!

Dr. Greg Zeschuk and Dr. Ray Muzyka
Joint CEOs and co-executive pro duc ers, BioWare Corp.
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Pref ace

Who Is This Book For?
This is a book about the mak ing of dig i tal inter ac tive enter tain ment soft ware—
games! Spe cifically, this book is for peo ple who want to lead the mak ing of games: 
pro gram mers, design ers, art direc tors, pro duc ers (exec u tive, asso ci ate, line,
inter nal devel op ment, exter nal devel op ment), pro ject man ag ers, or lead ers on
any type of enter tain ment soft ware.

Are you a tal ented indi vid ual work ing on a mod to your favor ite com mer cial
game who needs to under stand how a game is put together?

Are you work ing with a small team across the Internet on a total con ver sion
like Day of Defeat that will grip gameplayers and game devel op ers alike—but are
won der ing how to moti vate your team mem bers and artic u late your vision for
your total con ver sion?

Are you run ning your first game, with six or more devel op ers work ing on
your game?

Have you been at work for a few months, and every thing felt great at the
begin ning, but now you are won der ing if you are on time?

Are you just start ing your sec ond game pro ject and deter mined to plan it
right this time?

Are you a suc cess ful exec u tive pro ducer who is now respon si ble for over see -
ing sev eral pro jects and want to know how you can get more clar ity on your
pro ject’s suc cess?

Are you an exter nal devel oper and want to know how you can best man age
risks and meet your mile stones?

Is your pro ject late?
Are you a mem ber of a game devel op ment team and have a vested inter est in 

the suc cess of this game?
Are you think ing of join ing the indus try as a pro ducer, and need a pro ducer’s

hand book?
The point is there are many dif fer ent types of peo ple respon si ble and

account able for the pro duc tion of a game pro ject.
This book gives you spe cific tools for the man age ment of your game, meth -

ods to cre ate a pro ject plan and track tasks, an over view of outsourcing parts of
your pro ject, and philo soph i cal tools to help you solve abstract pro duc tion
prob lems.

xix



The author’s per sonal expe ri ence pro duc ing the hit series Starfleet Com -
mand and other pro jects, as well as exten sive inter views with many other
pro duc ers in the game indus try, backs up this advice with real-world expe ri ence.

Games are incred i ble prod ucts of cre ativ ity requir ing art, sci ence, humor, and 
music—a true blend of the mind. Man aging this effort pres ents the pro ducer with 
many chal lenges, some spe cific and some vague. While this book will answer
many spe cific ques tions and give guid ance in some of the gen eral ideas, the tough 
calls are still yours.
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Foreword

It is a great honor to write a forewoard for a book on game pro duc tion, as this is a
sub ject that is very close to our hearts. We have played a very small part in help -
ing Erik with this book—he has accom plished a Her cu lean task in a rel a tively
short period of time. We believe this book will serve as an excel lent foun da tion
for mas ter ing the art of game pro duc tion.

A mul ti tude of books have been writ ten on the spe cific dis ci plines of art, pro -
gram ming, and design for games, but few, if any, have ever tack led game
pro duc tion as a topic. Per haps this is because there isn’t a stan dard ized way of
refer ring to pro duc tion in a man ner sim i lar to pro gram ming and art. Pro gramming 
is done in C and C++ and usu ally fol lows stan dards that have been care fully
crafted over many years. Art uses both tra di tional media and a nar row range of
dig i tal art tools, such as 3D Stu dio Max and Maya, and is often prac ticed by indi -
vid u als with for mal art train ing at their dis posal. Per haps game design is most
sim i lar to game pro duc tion in that, until recently, there have n’t been for mal pro -
grams in game design, and it is some what of an “arcane art” that could be real ized 
in any poten tial medium. At the cur rent time there aren’t any for mal train ing pro -
grams for game pro duc tion, though there are var i ous courses avail able in pro ject
man age ment. Pro ject man age ment does n’t fully encom pass the skills needed to
man age game devel op ment, but it does pro vide some. Appro pri ately, this book
includes ele ments of pro ject man age ment, engi neer ing dis ci pline (a trib ute to
Erik’s engi neer ing back ground), and a lot of com mon sense (an essen tial ingre di -
ent in game pro duc tion).

Erik explained that his goal with this book was to fully real ize the dis ci pline
of game pro duc tion in a for mal, yet widely appeal ing treat ment. We were quite
impressed with his ambi tion, as we’ve learned over the years (via our work on
games like Baldur’s Gate, MDK2, Neverwinter Nights, and Star Wars: Knights of
the Old Repub lic) that game pro duc tion is a huge area. Erik fur ther explained that 
he was going to pro vide addi tional infor ma tion on top ics such as outsourcing and
detailed pro duc tion frame works. Dur ing our review of the manu script, we learned 
a num ber of things that we’re going to be able to apply to devel op ment at
BioWare. We’re also more excited than ever in see ing the final work with all of
the graphs, dia grams, and illus tra tions accom pa ny ing the text.
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In con clu sion we believe you, the reader and pre sumed game pro ducer or
game devel oper, will learn a great deal by read ing this book. Its con tents cover a
wide range of top ics and con tain pearls of knowl edge that will be of value to not
only new game pro duc ers but also to expe ri enced game devel op ers. Read and
enjoy!

Dr. Greg Zeschuk and Dr. Ray Muzyka
Joint CEOs and co-executive pro duc ers, BioWare Corp.
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Pref ace

Who Is This Book For?
This is a book about the mak ing of dig i tal inter ac tive enter tain ment soft ware—
games! Spe cifically, this book is for peo ple who want to lead the mak ing of games: 
pro gram mers, design ers, art direc tors, pro duc ers (exec u tive, asso ci ate, line,
inter nal devel op ment, exter nal devel op ment), pro ject man ag ers, or lead ers on
any type of enter tain ment soft ware.

Are you a tal ented indi vid ual work ing on a mod to your favor ite com mer cial
game who needs to under stand how a game is put together?

Are you work ing with a small team across the Internet on a total con ver sion
like Day of Defeat that will grip game play ers and game devel op ers alike—but are 
won der ing how to moti vate your team mem bers and artic u late your vision for
your total con ver sion?

Are you run ning your first game, with six or more devel op ers work ing on
your game?

Have you been at work for a few months, and every thing felt great at the
begin ning, but now you are won der ing if you are on time?

Are you just start ing your sec ond game pro ject and deter mined to plan it
right this time?

Are you a suc cess ful exec u tive pro ducer who is now respon si ble for over see -
ing sev eral pro jects and want to know how you can get more clar ity on your
pro ject’s suc cess?

Are you an exter nal devel oper and want to know how you can best man age
risks and meet your mile stones?

Is your pro ject late?
Are you a mem ber of a game devel op ment team and have a vested inter est in 

the suc cess of this game?
Are you think ing of join ing the indus try as a pro ducer, and need a pro ducer’s

hand book?
The point is there are many dif fer ent types of peo ple respon si ble and

account able for the pro duc tion of a game pro ject.
This book gives you spe cific tools for the man age ment of your game, meth -

ods to cre ate a pro ject plan and track tasks, an over view of outsourcing parts of
your pro ject, and philo soph i cal tools to help you solve abstract pro duc tion
prob lems.
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The author’s per sonal expe ri ence pro duc ing the hit series Starfleet Com -
mand and other pro jects, as well as exten sive inter views with many other
pro duc ers in the game indus try, backs up this advice with real-world expe ri ence.

Games are incred i ble prod ucts of cre ativ ity requir ing art, sci ence, humor, and 
music—a true blend of the mind. Man aging this effort pres ents the pro ducer with 
many chal lenges, some spe cific and some vague. While this book will answer
many spe cific ques tions and give guid ance in some of the gen eral ideas, the tough 
calls are still yours.
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Part I

Intro duc tion to
Game Devel op ment





Chap ter 1 > > > > > > > > > > > > > > > >

What Does This
Book Cover?

How to Make a Game
Fairly auda cious head ing, huh? There
are a lot of books out there that are
intro duc tions to C++ or Direct3D, or
dis cuss the con struc tion of a real-time
strat egy game. What these books do
not cover is which devel op ment meth -
od ol o gies you should employ in
cre at ing your game and how to be
smart about outsourcing por tions of it.

This book is not a vague list of
good ideas and sug ges tions; rather it
gets down and dirty and dis cusses
failed and suc cess ful pro ject man age -
ment tech niques from my own
expe ri ence as well as the expe ri ence of
a mul ti tude of other devel op ment
stu dios.

First Have a Plan
Games that have a poor devel op ment
meth od ol ogy (or none at all) take much
lon ger than they should, run over bud -
get, and tend to be unrea son ably buggy.
The major ity of com mer cial games fail
to turn a profit.

Fig uring out what your game needs 
to do is called “require ments cap ture.”
This book will show you how to use
for mal ized meth ods such as the Unified 
Modeling Lan guage’s use case dia -
grams to quickly col lect your require -
ments and com mu ni cate them
effec tively to your team and other pro -
ject stake holders.

Even if you are work ing on a solo
pro ject, you must still take your game’s 
pro ject plan ning seri ously. A mere
demo of your capa bil i ties to show a pro -
spec tive employer would be cre ated
with higher qual ity and with more
speed if you fol low the tech niques pre -
sented here.

These are just the ear li est ele -
ments of an entire game pro ject
pro duc tion meth od ol ogy that is devel -
oped through out this book.
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Organize Your Team Effectively
Once you have a plan in hand, full game 
pro duc tion com mences. This is the
most excit ing time for a game pro ject.
Literally every day new fea tures will
come online, and on a healthy pro ject,
the team will feed itself with new
energy to pro pel for ward. This book
dis cusses how to cre ate task vis i bil ity
so every one knows what he or she
needs to do and how far along the rest
are in their tasks.

Con trolling fea ture creep, reach ing
alpha, and freez ing new fea tures are
crit i cal to fin ish ing your game. All of
the mega-hits in our indus try kept their 

fea ture sets nar row and the pol ish
deep. I will point this out again: The
mega-hits such as Doom, Warcraft,
Myst, Gran Turismo, Mario64, and The
Sims are not small games; rather their
fea ture set is small but pol ished to a
supe rior degree. This book will show
you how to get a grip on your fea tures.

If you think about it, teams with
one devel oper must use their time
even more effec tively than a fat 30-
 person pro duc tion. All the meth ods of
cre at ing achiev able tasks, mea sur ing
prog ress, and con trol ling fea tures are
even more crit i cal for very small teams.

Game Development Is Software Development
Games are cer tainly spe cial; how ever,
a point I will be mak ing repeat edly
through out this book is that game
devel op ment is soft ware devel op ment.
Games are soft ware with art, audio, and 
game play. Finan cial plan ning soft ware
is soft ware that is spe cial ized for finan -
cial trans ac tions and plan ning, expert
sys tems are soft ware with arti fi cial
intel li gence, and cock pit instru men ta -
tion is soft ware ded i cated to fly ing an

air craft. Too often game devel op ers
hold them selves apart from for mal soft -
ware devel op ment and pro duc tion
meth ods with the false ratio nal iza tion
that games are an art, not a sci ence.
Game devel op ers need to mas ter their
pro duc tion meth ods so that they can
pro duce their games in an orga nized,
repeat able man ner—a rig or ous man ner
that cre ates great games on bud get and
on time.

Where to Turn for Outside Help
The game indus try is matur ing rap idly.
With this growth, out side ven dors that
are experts in the fields of cinematics,
char ac ter mod el ing, motion-capture,
sound effects, voice-over, lan guage
local iza tion, qual ity assur ance, mar ket -
ing, and music com po si tion have pro -
duced mature, cost-effective solu tions
for the larg est to the small est team.

Do you know how many moves you 
need to cap ture for your game or how

much they will cost? Do you need to
record in high fidel ity 120 frames per
sec ond, or will buy ing a library of stock
moves be the best solu tion? I will show 
you how to spec ify what you need and
give you an idea of how the bid will
break down in costs. Inter views by
major ven dors in these areas will high -
light major gotchas where pro jects
went afoul and explain how to avoid
them.
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How to Ship a Game
So you have fin ished your game, eh?
You’ve coded it all up and played
through it a bunch, and your friends like 
it, but how do you know when it is
ready to ship? I will show you how to
track bugs, pri or i tize your bugs effec -
tively, task your bugs, and review your
final can di dates for readi ness.

All game pro jects can ben e fit from
beta test ing. I will show you how to

effec tively solicit help from beta test -
ers. Respect them and you will be
repaid in help beyond mea sure. Let
your beta test ers lie fal low or fail to act
mean ing fully on their sug ges tions and
your game will suf fer. Beta test ers are
pro ject stake holders too; you must
com mu ni cate with them effec tively,
explain to them your deci sions, and
show strength of lead er ship.

Post-Release
After a game ships you will often have
a responsibility and an oppor tu nity to
sup port your game. This is espe cially
true for the PC game mar ket where it
is pos si ble to patch bugs, fine-tune the
bal ance, and add new fea tures or con -
tent. The new con tent can take the
form of free down loads or larger pack -
ages that can be sold as expan sions to
your game. These are the straight for -
ward tasks; true mega-hits tran scend
the sta tus of just a game to play
through and become a hobby. Enabling
play ers to mod ify the game through the 
cre ation of new lev els, new mod ules,
new mis sions, or even total con ver -
sions keeps your game alive far beyond
the life expec tancy of a game with out
user-exten si ble ele ments. Pio neered to 

great suc cess, id Soft ware’s Doom and
Quake series coined the term level
designer as an occu pa tion. Argu ably, the 
great est strength of Chris Tay lor’s
Total Anni hi la tion was its aggres sive
design for user mod i fi ca tion. Chap ter 9
dis cusses the tech ni cal design, and it is
here, in the ear li est stages of archi tec -
ture for your game, that you must plan
for user mod i fi ca tion. Waiting until the
end of your pro ject is not a valid
method for add ing user-exten si bil ity to
your game.

Fan com mu ni ca tion is crit i cal to
long-term suc cess; set up an Internet
mes sage board for your fans to trade
ideas, tips, gripes, rants, sto ries, chal -
lenges, and new con tent.

Success and the Long Race
The deeper mes sage I am pre sent ing in 
this book is that suc cess ful game mak -
ing is a long race rather than a sprint to
fast cash. Any attempt to take a short -
cut for poor motives will man i fest itself
in a sickly, failed game pro ject. Take
your time to fig ure out the con text of

your game pro ject. Dis cover why you
are mak ing this game. What is the
vision? What are your true profit goals? 
Are they rea son able? What should you
accom plish in this game? Where does
this game you are mak ing fit into a
chain of game pro jects?
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How to Use This Book
I sug gest you first lightly skim through
the entire book cover to cover to get a
cursory expo sure to for mal ized game
devel op ment.

Parts I and II dis cuss the chal -
lenges of game devel op ment
thor oughly and intro duce you to effec -
tive meth ods of game devel op ment to
use on your pro ject.

The early chap ters of Part III
should be read thor oughly at the begin -
ning of your game pro ject to cre ate a
detailed pro ject plan that will give your
pro ject the best start pos si ble.

Part IV is a resource guide to get -
ting out side help on your pro ject. This
mate rial should be reviewed care fully in 

the sec ond half of your preproduction
phase to flesh out your pro duc tion plan.

Part III should remain handy dur ing 
pro duc tion to help with orga niz ing your 
team, wres tling with Microsoft Pro ject,
Unified Modeling Lan guage, Excel, and
other tools for mea sur ing prog ress, and 
for con trol ling the scope of your
pro ject.

Review the later chap ters of Part
III as pro duc tion reaches alpha and it is
time to fig ure out how to ship your
game.

The meth ods pre sented in this
book have been boiled down in a dis -
tilled for mat in the Game Pro ject
Sur vival Test included in Chap ter 4.
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Chap ter 2 > > > > > > > > > > > > > > > >

Why Make Games?

To Share a Dream
Cre ative peo ple love to share their
dreams, thoughts, and worlds. Artists
want to show you the world, musi cians
want you to feel the world, pro gram -
mers want you to expe ri ence the world, 
and game design ers want you to be
there.

Games are deeply reward ing
because they appeal on so many dif fer -
ent lev els: They are sto ries to be
caught up in, action sequences to live,
stun ning visu als to expe ri ence, and
they chal lenge our minds by explor ing
our strat egy and tac ti cal skills. Games
hold the unique posi tion, of all the

dif fer ent enter tain ment medi ums, of
hav ing the most interactivity with the
audi ence. This is a very spe cial qual ity;
it makes the player the most impor tant
part of the story—the hero. Novels are
inter ac tive with the reader, as no two
read ers will visu al ize a nar ra tive in the
same way. Music is inter ac tive for the
rhythm, mood, and inspi ra tion to dance
that it charges humans with. Games are 
very spe cial—only in a game can a
player try dif fer ent actions, expe ri ence
dif fer ent out comes, and explore a
model of a world.

Games Teach
Games and stories are deep ele ments
of human cul ture. Peek-a-boo and its
more sophis ti cated cousin
hide-and- seek teach the ele -
ments of hunt ing prey and
evad ing pred a tors. The old est
com plete game set dis cov ered so 
far is the Royal Game of Ur, an
ancient Sumer ian game dat ing
back to 2500 B.C. The rules for
this game are unknown, but the
con jec ture is that it was a bet ting 
game about mov ing a piece
around a track of squares, per -
haps as a very early pre de ces sor

to back gam mon. Wei-Ch’i, or Go, can
be traced back by one leg end to 2200
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B.C. China where Emperor Shun sup -
pos edly used the game to train his son
for assum ing lead er ship of the state.
Chess has a rich his tory through out the 
Mid dle Ages, the Renais sance, and
through to mod ern times as the most
cel e brated game of stra te gic think ing.

Lon ger his to ries of games are
avail able; the point I am mak ing here is
that games have held an inti mate role
in our intel lec tual growth from the ear -
li est ages. We mod ern game mak ers are 
car ry ing on an hon or able, his toric role.

Game Generes Satisfy Different Appetites
Elec tronic games are usu ally
described by their genre—strat -
egy, adven ture, role-play ing,
action, and sim u la tion. These
gen res are a direct reflec tion of
the source mate rial for the game. 
Mil i tary and sports sim u la tions;
gam bling, par lor, and puz zle
games; sto ry tell ing; toys; and
chil dren’s games com prise some
of the major branches of influ -
ence for the cre ation of
elec tronic games.

Mod ern com puter games
have a rich his tory; some of the
ear li est games (1970s) were text 
adven ture games such as Adven -
ture, crude arcade games like
Pong, and a lit tle later, multi -
player games such as NetTrek.
These early games explored sto -
ry tell ing, strat egy, tac tics, and
the player’s hand-eye coor di na -
tion. The sophis ti ca tion of these
games was, of course, lim ited by
tech nol ogy—a limit that is con -
stantly being pushed back.

Games evolved from ele gant board
games full of cul ture to a wide vari ety
of wag er ing games involv ing dice or

cards. Games like Parcheesi and Scrab -
ble took solid form dur ing the 1800s
and early 1900s. Parcheesi is the father
of board games and requires the play ers 
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to nav i gate their tokens around the
board like Monop oly and Candyland.
These games them selves have been
directly ported as elec tronic games, but 
it is the fast-paced puz zle games like
Tetris that have devel oped new ground
in this genre.

As I type these words, over
110,000 peo ple are play ing straight for -
ward con ver sions of the clas sic card and 
board games online at Microsoft MSN
Gaming Zone (http://zone.msn.com/ql.asp).
These games have enter tained fam i lies
and friends through out the ages and
teach deduc tion, prob a bil ity, and social
skills. The folks at Sil ver Creek

Enter tain ment (http://www.silvercrk.com)
have taken the con cept of spades and
hearts and have crafted the fin est ver -
sions of these games, com plete with a
rich set of fea tures for social inter ac tion 
includ ing chat, rat ings, and blast ing
your oppo nents with fire balls.

One of the cool est par lors (in my
opin ion) hap pen ing right now is the
Internet Chess Club (http://www.chess -
club.com) with over 1,000 play ers
cur rently con nected and 26 Grand Mas -
ters and Inter na tional Mas ters play ing
online. The ICC boasts an impres sive
chat sys tem, auto mated tour na ments,
over 30 fla vors of chess, any time con -
trol, and impres sive library and game
exam i na tion fea tures. Auto mated chess 
courses are broad cast through out the
day, and many titled play ers turn their
mas tery into cash by teach ing chess
using the shekel—the unit of cur rency
on the ICC. It is an excit ing place
where you have the choice of watch ing
GMs and IMs or playing in tour na -
ments around the clock. Instead of
dusty anno tated chess col umns in the
news pa per, try some three-min ute blitz 
action with the best play ers in the
world.
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Games have long been pro vid ing sim u -
la tions of real-life expe ri ences that
many of us do not get to expe ri ence in
daily life. There are sim u la tions for
white-water kayaking, rac ing minivans
at night on the streets of Tokyo, fan tas -
tic-look ing detailed pro fes sional foot ball 
sim u la tions, skate board ing sim u la tors,
star fighter sims; in short, any sport,
mil i tary action, or trans por ta tion
method is a good can di date for an elec -
tronic sim u la tion.

Flight sim u la tors have been the
sta ple of com puter sim u la tions since
the early ’80s. Microsoft enjoys the #1
spot with Microsoft Flight Sim u la tor,
which they release new ver sions of
every even-numbered year—the lat est
being FS 2002 (http://www.microsoft.com/
games/fs2002). Microsoft Flight Sim u la tor
has a huge fol low ing includ ing hun -
dreds of vir tual air lines and air traf fic
con trol lers, and half a dozen or so
books are avail able for Flight Sim u la tor.

Aus tin Meyer of Lam i nar Research 
is the author of the most real is tic and
user-extensible flight sim u la tor, X-
 Plane (http:// www.x- plane.com). Aside from

the oblig a tory fea tures of
impres sive 3D plane graph -
ics, great look ing scen ery,
and a real is tic flight model,
the truly impres sive fea tures
of X-Plane involve its expand -
ability. Hun dreds of planes
and other fea tures  created by
devoted fans are avail able for
X-Plane, includ ing real-time
weather that is down loaded
to your com puter while
 flying! The author put his
time into  creating the first
sim u la tion of what it would
be like to fly on Mars: real

flight with the grav ity, air den sity, and
iner tia mod els of flight on Mars.

Through the ’70s and ’80s Avalon
Hill pro duced a vast array of detailed
mil i tary board games that cov ered all
aspects of war mak ing from the Bronze
Age to the Jet Age. Avalon Hill’s crown -
ing achieve ment is per haps the most
detailed board game ever cre ated:
Advanced Squad Leader (ASL). ASL is
also the most detailed squad-level mil i -
tary board game sim u la tion ever
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devel oped. Count less mod ules expand
the game and the rules to take into
account the dif fer ences of indi vid ual
oper a tions in World War II. There are
zil lions of rules (and errata!) for every -
thing from ammo types to night com bat 
rules. Mil i tary buffs have been play ing
war games for hun dreds of years, but
the devel op ments that led to ASL car -
ried for ward into elec tronic gam ing.
Cur rently there is a rage going on about 
WWII squad games such as Microsoft’s
Close Com bat and Cor nered Rat’s
World War II: Online. The most hard -
core of them all is Com bat Mis sion:
Barbarossa to Berlin by Bat tle -
front.com.

My com pany, Taldren, was founded
on the suc cess of our team’s Starfleet
Com mand game, which is a 3D real-
 time inter pre ta tion of the rule set of
Star Fleet Bat tles from Ama rillo
Design Bureau. Star Fleet Bat tles is a
detailed sim u la tion of starship naval
com bat based on the Star Trek tele vi -
sion show and was cre ated by Ste ven
Cole. The board game trans lated well
into a real-time 3D strat egy game in
part because the pen and paper board
game itself broke the turns of the game 
into 32 “impulses” of par tial turns to
achieve a ser vice able form of real-time

sim u la tion. The game itself 
was usu ally played as a sce -
nario re-enact ing a
“his tor i cal” bat tle between
star empires of the Star
Trek uni verse. The game
was so detailed in its
mechan ics a sim ple
cruiser-on- cruiser skir mish 
could take two to fours
hours to resolve, and a fleet 
action such as a base
assault was a pro ject for

the entire week end and a bucket of caf -
feine. We devel oped the Starfleet
Com mand series that draws upon this
rich her i tage and deliv ers a com pel ling
career in one of eight star empires or
pirate car tels. As the play ers get caught 
up in epic strug gles between the star
empires, they earn pres tige points for
suc cess ful com ple tion of their mis sions, 
which can be used to repair their ships,
buy sup plies, and upgrade to heavier
class starships. This elec tronic game
blends a tele vi sion show tell ing the
story of explor ing the gal axy with the
detail of a war game.
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Car rac ing has been a sta ple of
games from the days of Monaco GP
and Pole Posi tion in the arcade to the
state- of- the-art Gran Turismo 3 by
Sony. Gran Turismo 3 fea tures hun -
dreds of hours of gameplay, the most
real is tic driv ing phys ics model, and
graph ics so com pel ling you can feel the
sun light fil tered through the pine trees.

Elec tronic Arts, the larg est soft -
ware com pany in the games busi ness,
sells about $3 bil lion in games a year.
Elec tronic Arts is both pub lisher and
devel oper of count less games dat ing
back to the early ’80s. EA has done
very well across all plat forms and all
gen res; how ever, it is the sim u la tion of
sports—pro fes sional sports—that is
EA’s cash cow. Mad den NFL Foot ball
(http://madden2002.ea.com) has been pub -
lished for years and has been released
on every major plat form includ ing the
PC, PlayStation, Play Station 2, N64,
Game Boy Color, GameCube, and Xbox.

No dis cus sion of game mak ing could be
com plete with out dis cuss ing sto ry tell -
ing. Sit ting around a fire and spin ning a
tale is one of the old est forms of enter -
tain ment. Shamans acted out roles as
gods, ani mals, and war riors to explain
our world, teach us his tory, and to fuel
our imag i na tions after the sun went
down. With the advent of writ ing,
authors could now tell sto ries across
time—lon ger, deeper sto ries than a sin -
gle dry throat could repeat. J.R.R.
Tolkien’s Lord of the Rings tril ogy: Here 
we drank wine with nearly immor tal
elves, fought epic bat tles with orcs, and 
saved the world from ulti mate evil
through care ful use of a ring. Sci ence
fic tion and fan tasy exploded in the

sec ond half of the twen ti eth cen tury to
become the dom i nant mar ket of fic tion.

Read ing a novel is won der ful, but
would it not be better to slay the
dragon your self and take the loot home
to your cas tle? In the early ’70s, Gary
Gygax cre ated Dun geons and Dragons
and showed us how to slay the dragon.
Dun geons and Dragons was very spe -
cial because you did not com pete
against the other play ers; rather you
acted or role-played a char ac ter  in a fan -
tasy world. You wrote a back-story for
your elven ranger, what moti vated him,
why he must slay the orcs of the Fell
Lands. You then joined up with the
char ac ters of your friends and role-
 played through an adven ture run by
your Dun geon Mas ter, or ref eree.

Dun geons and Dragons has been
played by vir tu ally every one in the
game indus try, and it is a key stone of
the role-playing game genre. Text
adven tures such as Zork and graphic
adven tures such as the King’s Quest
series gave us choices for how the
story would turn out. As capa bil i ties
expanded, break through games such as
Bard’s Tale, writ ten by the infant Inter -
play and pub lished by Elec tronic Arts,
were later fol lowed up by impor tant
games like the Ultima and Wiz ardry
series. Role-playing games took a brief
slum ber in the early ’80s when first-
 person shoot ers dom i nated the PC
mar ket, and the for mat of the com puter 
RPG remained fairly stale in the early
’90s. Starting around 1997 role-playing
games made a big come back in the
form of three hugely impor tant games:
Baldur’s Gate devel oped by BioWare,
Diablo devel oped by Bliz zard, and
Ultima Online devel oped by Ori gin.
Baldur’s Gate brought us a gor geous
game with intu itive con trols and
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mechan ics and lav ish pro duc tion val ues 
that brought the Dun geons and
Dragons world of the For gotten Realms 
to life. Diablo stunned the game indus -
try with the sim ple and addic tive game -
play of the tight user inter face and
online multiplayer dun geon hack ing.
Ultima Online was the first com mer -
cially via ble mas sively multiplayer
role-playing game. I spent prob a bly 80
hours of my life there, min ing vir tual
iron ore to get ahead in a vir tual econ -
omy where I paid a real $10 a month for 
the priv i lege of explor ing my min ing
fan ta sies.

Looking back to pen and paper
role-playing games and fan tasy fic tion, I 
am excited to see the future of role-
 playing games with the release of
Neverwinter Nights devel oped by

BioWare, where the tools of game mas -
ter ing are part of the game. Scores of
play ers will par tic i pate together in
user-created adven tures online. These
online role-playing games are fan tas tic
in scope com pared to the multi-user
Dun geons avail able on Unix sys tems on 
the Internet, but the story expe ri ence
is just as com pel ling. I look for ward to
see ing the mas sively multiplayer vir -
tual real ity games as depicted in Tad
Wil liams’ Otherland fic tion series,
where we become true ava tars. Gas
Powered Games’ release of Dun geon
Siege, build ing on the ground break ing
imme di acy of Diablo, will be the slick -
est action/RPG today with breath tak ing 
3D graph ics and strong online
multiplayer match mak ing that will sat -
isfy the dungeoneer in all of us.

Youth Making Games
You have to have the bug to make
games. The tal ent usu ally begins at a
young age. Like count less other game
devel op ers who made goofy games on
early com put ers, I had a Com mo dore
Vic20 and C64 on which I cre ated text
adven ture games and crude bitmap
graphic maze adven tures. In fourth
grade I pro duced a fairly elab o rate
board game series that involved adven -
tur ing through a hos tile, medi eval
fan tasy world with var i ous char ac ters
very sim i lar to the Tal is man board

game. In eighth grade my friend Elliott
Einbinder and I cre ated a wireframe,
first-per son maze game; you used the
key board to nav i gate through the maze. 
A most embar rass ing flaw was in our
maze game: We could not fig ure out
how to pre vent the player from cheat -
ing and walk ing through the walls! We
kept ask ing our com puter sci ence
teacher how we could query the video
dis play to find out if we drew a wall. We 
had no con cept of a world model and a
dis play model!

On Money
In this whole dis cus sion I have not
talked about the money to be made in
mak ing games. Game mak ing is both an 
art and a sci ence. If you are hon est with 
your self, your team, the cus tomer, and
to the game, you will make a great

game. In all art forms, excel lence is
always truth.

Hon esty, truth, and clar ity are all
inter re lated, and they are impor tant not 
because of moral stan dards; they are
impor tant because only with the
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ruth less pur suit of a clean, tight game
can you hope to make a great game.

The rest of this book will focus on
how to get max i mum value for your
devel op ment dol lars with outsourcing,
how to decide which fea tures to cut,
and how to track your tasks; all these
activ i ties are heavily involved with

money. That being said, look deeper
and under stand that I am help ing you
real ize the true goals for your game
pro ject and to reach these goals as effi -
ciently as pos si ble.

Great games sell just fine, and the
money will come nat u rally enough;
focus on mak ing a great game.

Why Make Games?
You should make games because you
love to. Making a game should be a
great source of cre ative release for you. 
You love to see peo ple enthralled by
your game, play ing it over and over,
totally immersed in the world and the

chal lenges you have crafted for their
enjoy ment. You should make games if
there is some thing fun you can visu al -
ize in your mind, some thing fun you
would like to expe ri ence, and you want
to share that expe ri ence with oth ers.
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Chap ter 3 > > > > > > > > > > > > > > > >

What Makes Game
Development Hard?

The Importance of Planning
What does it take to make great games? 
Bril liantly opti mized graph ics code?
Stun ning sound effects, clever arti fi cial
intel li gence rou tines, lush art work, or
sim ply irre sist ible gameplay? Well, you
need all of that of course, with game -
play one of the most impor tant fac tors.
How ever, behind the scenes you are
going to need a trail guide and a map to
get there.

You might be work ing alone on a
great mod to a com mer cial game, or
you might be work ing with an art ist on
a cool online card game, or you might
be the direc tor of devel op ment at

Bliz zard. The size of your pro ject or
your role does not mat ter; you still
need a plan to cre ate your game.

Why must you have a plan? With
the small est of pro jects the plan will
likely be to get a pro to type of the game
going as soon as pos si ble and then just
iter at ing and play ing with the game
until it is done. This method works well 
if the game you are mak ing is a hobby
pro ject, or your com pany is funded by a
seem ingly unlim ited sup ply of some one 
else’s money and you are not hold ing
your self finan cially account able.

Very Few Titles Are Profitable
Many peo ple do not real ize how few
games are prof it able. In 2001 over
3,000 games were released for the PC
plat form; it is likely only 100 or so of
those titles turned a profit, and of those 
only the top 50 made sig nif i cant money
for the devel op ers and pub lish ers.

In 2000 an estab lished devel oper in 
North Amer ica would likely receive
between $1 mil lion and $3 mil lion in
advances paid out over 12 to 36 months 
for the devel op ment of a game. The
typ i cal pub lisher will spend between
$250,000 and $1.5 mil lion in mar ket ing
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and sales devel op ment (“sales devel op -
ment” is the euphe mis tic term for the
money the pub lisher must spend to get
the game actu ally on the shelf at the
retailer and well posi tioned). The box,
CDs, maps, man ual, and other mate ri als 
in the box cost between $1.50 and
$4.00 col lec tively. The roy al ties an
estab lished devel oper could expect
vary widely, from 10 to 30 per cent,
depend ing on many fac tors includ ing
how much of the finan cial risk the
devel oper is assum ing and the types of
deduc tions to the whole sale price. Let’s 
take a look at what these num bers
mean for a game that has an aver age
retail price of $35 over the life of sales
in the first 12 to 24 months after
release. Table 1 sum ma rizes the finan -
cial assump tions behind this
hypo thet i cal pro ject.
Ta ble 1—PC Game Pro ject Fi nan cial Ba sics

Average Retail Price $35.00 
Wholesale Price $21.00 
Developer Advance $1,500,000 
Developer Royalty 15%

Ta ble 2—Game Pro ject Pay offs at Var i ous Sales
Tar gets

Units Royalty Less Advance
10,000  $ 31,500  $ (1,468,500)
30,000  $ 94,500  $ (1,405,500)
100,000  $ 315,000  $ (1,185,000)
200,000  $ 630,000  $ (870,000)
300,000  $ 945,000  $ (555,000)
500,000  $ 1,575,000  $ 75,000 
1,000,000  $ 3,150,000  $ 1,650,000 
2,000,000  $ 6,300,000  $ 4,800,000 

Take a long hard look at Table 2. Notice
that not until 500,000 units have been
sold does the devel oper see a roy alty
check. This is a $75,000 check that is
likely to be issued to you between 9
and 18 months after release of the title. 
The con clu sion from this is that roy al -
ties alone will not feed you and your
team post-release. “No prob lem,” you
think, “my title will sell mil lions!”
Unfor tu nately, even good games don’t
always sell many units. As an exam ple,
the excel lent devel oper Raven sold a
lit tle over 30,000 units of the strong
game Hexen II. Mes siah, the long-
 anticipated edgy first-person shooter,
saw fewer than 10,000 units sold in its
first three months (most games make
the large bulk of their sales in the first
90 days of release). Fall out 1 enjoyed a
loyal fan fol low ing and strong crit i cal
reviews and sold a lit tle more than
120,000 units in its first year. The
author’s Starfleet Com mand 1 sold over 
350,000 units its first year with out
count ing the Gold Edi tion and the Neu -
tral Zone expan sion. How ever, the
sequel, Starfleet Com mand 2, has sold
120,000 units in its first six months of
release. Sure, Diablo 2 from Bliz zard
enjoyed over 2 mil lion units of orders
on day one of release, and The Sims
has been in the top 3 of PC Data for
almost a year and a half. These titles
have clearly made a ton of money. In
fact, those orders that Bliz zard had for
Diablo 2 on day 1 had a value that
exceeds the mar ket cap i tal iza tion of

16 Chap ter 3: What Makes Game Development Hard?



Inter play Enter tain ment1—a pub lisher
with a rich pub lish ing his tory span ning
over 15 years.

Table 2 has other impli ca tions. Many
devel op ment houses share roy al ties
they receive with their employ ees by
some frac tion. Many devel op ers go
even fur ther and off set the often
too-low sal a ries paid in the highly com -
pet i tive game busi ness with overly

opti mis tic prom ises of future roy alty
pay ments. These prom ises are mean -
ing less in many cases: After the
employ ees crunch through devel op -
ment and release and even dur ing
post-release, sup port ing the fans, these 
expec ta tions of mon e tary rewards for
their labor turn out to be false. Then
these employ ees turn from ener getic,
highly pro duc tive cre ative devel op ers
to dis en fran chised employ ees look ing
for a new job.

What Are the Financial Expectations
for Your Game?
A recur ring theme through out this
book is man ag ing expec ta tions of all
pro ject stake holders through high-
 quality com mu ni ca tion that is clear and
hon est. That is why I am pre sent ing
this sober ing infor ma tion so early in
this book. You must be clear about why
you are cre at ing your game. Do you
expect to make a profit? Are you
depend ing on the roy al ties (or direct
sales in the case of soft ware sold as
share ware or by other direct sales
meth ods) to sup port your self and your
devel op ment staff? Is this pro ject only a 
hobby and any money it pro duces a
happy bonus? Is a pub lisher fund ing the 
pro ject or do you have an inves tor
back ing your pro ject?

Knowing your finan cial expec ta -
tions—not your hopes and dreams—for 
your game pro ject is crit i cal to achiev -
ing suc cess. Estab lishing these expec -
ta tions will deter mine the scope of the
pro ject. With the scope of the pro ject in 

mind, an esti ma tion of the num ber of
devel op ers required to cre ate the game
and how long it will take is estab lished.
This esti mate should then be com pared 
to the finan cial goals one more time to
estab lish a base line for cost, time, and
scope.

Most game pro jects fail to meet their
finan cial expec ta tions because the
devel op ers fail to artic u late clearly and
hon estly what the impli ca tions of their
expec ta tions are. This is such an obvi -
ous state ment, but vir tu ally every
game pro ject I know of suf fers from a
dis par ity between what the expec ta -
tions are for the pro ject and the
resources and time allo cated to the pro -
ject. Some of the very well-endowed
devel op ers such as Bliz zard, BioWare,
and id are famous for the “When it’s
done” man tra. There is lit tle doubt that
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a pro ject from Bliz zard, BioWare, or id
will be of the high est qual ity and most
undoubt edly be very prof it able. How -
ever, Bliz zard, BioWare, and id also
have a large amount of work ing cap i tal
on hand and have ded i cated that work -
ing cap i tal to mak ing killer games.

If you do not have an unlim ited
sup ply of work ing cap i tal on hand, then
I strongly sug gest you take on a dif fer -
ent man tra than “When it’s done.”
Most likely you have a bud get of both

time and money to work with, so what
you need to do is fig ure out what is the
“best” game you can make within bud -
get. Remem ber, id found ers once
cre ated games for $6 an hour for a
long-for got ten pub lisher, SoftDisk, and
Bliz zard once worked as a devel oper for 
Inter play. There are steppingstones on
the way to great ness; too many devel -
op ers try to take the gam ing world by
storm in one ambi tious step.

Why Your Game Should Profit
Part II, How to Make a Game, will show 
how we take these base lines and
develop a pro ject plan and then exe cute 
the devel op ment of a game pro ject.
Beyond just run ning a sin gle game pro -
ject, I will dis cuss how your game
pro ject should fit into a greater plan of
growth for your self, your com pany,
and/or your team. The dot-com era has
dis torted many peo ple’s expec ta tions of 
what it takes to make a busi ness. Too
many dot-coms were based on busi ness 
plans about gain ing “mind share” or
“mar ket pres ence,” or were just plain
hype. Many over night mil lion aires
were made, so this style of busi ness
cre ation cer tainly worked for some, but
for the vast major ity of dot-coms, bank -
ruptcy and bust was the end. These
dot-coms failed to cre ate a prod uct or
ser vice that peo ple would actu ally pay
money for and be able to deliver it in
such a man ner that they could make a
profit. Making a profit is not an evil
thing to do for a bunch of cre ative game 
devel op ers. Making a profit enables you 
to store up cap i tal to han dle the period
of time between pro jects. A cap i tal
reserve allows you to respond more

grace fully to pro ject slip page due to
unex pected turn over or other unfore -
seen events. Profit allows you more
tac ti cal and stra te gic maneu ver ing
room for your game com pany. This
store of cap i tal enables you to make
more ambi tious games in the future,
retain employ ees, hire new tal ent, and
make cap i tal improve ments to your
workplace for greater effi ciency. Too
many game devel op ers pour their heart 
and soul into game pro jects that have
no real like li hood of mak ing a profit.

Maybe you do not care about profit. 
Maybe it is of sec ond ary or even ter -
tiary impor tance to you. I still urge you
to run your game pro ject with the rigor
and the ear nest ness of a small busi ness 
that needs to deliver on expec ta tions,
on bud get, and on time.

Fol low ing are two unprof it able
 attitudes when approach ing game
devel op ment:

Atti tude #1: “Hey! What about qual ity? 
You are leav ing me cold here, Erik. My
game is going to rock; it is going to be
mas sively multiplayer, with magic,
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mar tial arts, and small arms com bat. I
am going to have vehi cles, and you can
go to any planet you want and even fly a 
starship to get there! Erik, you dork, of
course my game is going to make a ton
of money; peo ple are going to lay down
$10 a month to play it, and I will port it
over to the PS2 and Xbox and pick up
the juicy con sole money too. Sheesh!
Making a profit, that is going to be a
side effect of my vision, Erik. I do not
need to worry about that!”

What is wrong with atti tude #1 is
that the designer has not looked into
the costs for devel op ing every fea ture
under the sun. There is a rea son why
Warcraft is a tight game about man ag -
ing humans and orcs gath er ing stone,
gold, and wood. There is a rea son why
Quake is a tight game about first-per -
son com bat. Cre ating a game that
peo ple want to play means fully deliv er -
ing on every expec ta tion you cre ate in
your game design. If your game design
has mar tial arts com bat, then your fans
will want a very play able mar tial arts
sim u la tion. If you also have starfighters 
to pilot in your game, your game better

be com pet i tive with FreeSpace 2 in its
exe cu tion of starfighter com bat. Oth er -
wise you will end up cre at ing a bunch of 
open expec ta tions that you will not be
able to fulfill. The mar ket will crush
you for cre at ing unmet hype.

Atti tude #2: “I am just mak ing a lit tle
spades game to get my feet wet. I am
never going to show it to any one, and
no one is going to play it, so who cares
if I make a profit?”

The prob lem with atti tude #2 is
that it ignores the strong wis dom that
says if some thing is worth doing, it is
worth doing well. A weak dem on stra -
tion of your pro gram ming skills will
dem on strate that you are a weak pro -
gram mer. An incom plete game design
doc u ment will dem on strate that you
make incom plete designs. Art that does 
not appear com pet i tive shows that you
do not have the artis tic tal ent to
com pete.

Excellence in Spades
Take a look at Hard wood Spades from
Sil ver Creek Enter tain ment (http:www.sil-
vercrk.com). This is by far the most pol -
ished exe cu tion of spades the world has 
ever seen. A core team of just three
devel op ers has put out an incred i ble
series of clas sic card games, where the
qual ity of the exe cuted games is way
over the top. They have added a ton of
small, tight fea tures and improve ments
to the play ing of spades such as cast ing
a fire ball or a shower of flow ers at
another player. This spades game is

multiplayer and is played 24x7 on serv -
ers hosted by these folks. They do not
take advance money from a pub lisher
but sell their games direct to the con -
sumer online. They have slowly built
up a fol low ing over the years and are
now qui etly sell ing hun dreds of units a
month for each of their titles. I have the 
utmost respect for these folks. They
had a vision for cre at ing the high est
qual ity clas sic card games on the planet 
and have exe cuted that dream step-by-
 step, build ing up their cap i tal, fan base,
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and qual ity level as they went. Notice
that they did not pitch the idea of the
world’s most gor geous card games for
$2 mil lion up front to a pub lisher and
then go find an art ist, pro gram mer,
game designer, and fan base. Instead,
they released their first game, Hard -
wood Sol i taire, in 1997, which had
mod er ate suc cess and enabled them to
build upon this expe ri ence. I have no
idea what their future plans are, but

notice that they have built up a strong
col lec tion of pop u lar titles and a suc -
cess ful brand, and are now in the
pow er ful posi tion of con tin u ing to build
up their brand and prod ucts, licens ing
their prod ucts for a dis tri bu tion deal, or
per haps sell ing them selves in whole to
a larger com pany to lock in a strong
return on their years of invest ment.

Game Making Is a Long Race
of Many Game Projects
Investing over time is what it takes to
make it big in the game indus try. It is a
very long race in a very small world; do 
not burn any bridges, and try to make
as many friends as pos si ble along the
way.

Some of you may be famil iar with
the games I have pro duced—the Star -
fleet Com mand series. Some of you
might say, “Hey, Erik, did n’t SFC1 and
SFC2 have a bit too many bugs? How
do you account for that? Oh, and did n’t
SFC2 not ship with a func tional
Dynaverse 2, the hyped, mas sively
multiplayer-lite metagame? If you are
so wise, Erik, explain what hap pened.”

No prob lem, hang on a moment and 
lis ten to what I have to say.

This is a book wrought from my
expe ri ence and the expe ri ence of other
devel op ers—expe ri ence of both suc cess
and fail ure.

What I have to share with you in
this book is not wis dom I received in
col lege, nor did my boss train me when
I first led a game pro ject. This is
hands-on, face-the-challenges-as-you-
 go advice. Much of what I have learned

has come from tak ing the time to ana -
lyze what hap pened and dis cus sions
with my team mates and other game
devel op ers to fig ure out what went
wrong and how we could have done
better. In many ways this book rep re -
sents a field man ual of essen tial game
pro duc tion that I would have appre ci -
ated read ing when I started lead ing
game pro jects. Throughout this book I
will dis cuss the Starfleet Com mand
series and the deci sions I have made
along the way as a pro ducer. You will be 
able to run shot gun and role-play an
arm chair exec u tive pro ducer!

There are books out there that will
attempt to teach you to design and pro -
gram a real-time strat egy game or write 
the rasterizer for a soft ware first-per -
son shooter. You can also find books
tell ing you how to design and archi tect
your game, and some books have made
strong efforts as a resource guide for
find ing sources of art, music, and code.
How ever, these books do not address
how to make a game.
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A Brief History of Software Development
How to make a game, I believe, is the
most elu sive ques tion in the game
indus try. In fact, the soft ware indus try
at large is rel a tively open and up-front
about how imma ture the soft ware engi -
neer ing pro cesses are as a whole. Take
a look at After the Gold Rush  by Steve
McConnell for an excel lent dis cus sion
of the much-needed mat u ra tion in the
soft ware indus try. Much devel op ment
in the soft ware engi neer ing com mu nity 
is going into improv ing the pro cess of
how we go about mak ing soft ware.
Dur ing the ’60s and ’70s great strides
were made in increas ing the strength of 
the pro gram ming lan guages from For -
tran and COBOL to C. Dur ing the ’80s
the micro com puter cre ated tre men dous 
improve ments in the pro gram ming
work place. Each devel oper could have

his own work sta tion where he edited,
ran, and debugged code. Dur ing the late 
’80s and early ’90s the lead ing edge of
the soft ware devel op ment com mu nity
got charged with the effi cacy of object-
 oriented pro gram ming and the large-
 project strength of C++. Improve -
ments con tin ued with inte grated
edi tors, debuggers, and profilers. Opti -
mizing com pil ers have almost made
assem bly pro gram ming obso lete, and
visual inter face lay out tools have made
pro gram ming rather pleas ant for busi -
ness appli ca tions. With all of these
fan tas tic improve ments to the soft ware
devel op ment pro cess, soft ware pro ject
bud gets have only got ten larger and
have only slipped by lon ger amounts of
time and by greater num bers.

Overly Long Game Projects Are Disastrous
Take a look at Table 3 list ing game pro -
jects, how long they took to release,
and the outcome.
Ta ble 3—Long Game Pro jects

Stonekeep 1 5 years of
development

Weak sales

Daikatana 4 years of
development,
fantastic cost
overruns

Weak sales

Messiah 5 years of
development

Weak sales

Max Payne 5 years of
development

Just released
—strong sales
likely

The Sims 5 years of
development

Amazing sales

Baldur’s Gate 3+ years of
development

Very strong
sales

Duke Nukem
Forever

5+ years of
development

Yet to be
released

Stonekeep 2 5 years of
development

Project
cancelled

Ultima Online 2 4 years of
development

Project
cancelled

Table 3 is a Who’s Who of games that
have run hor ri bly over bud get, and only 
two games on that list have made sig -
nif i cant money: The Sims and Baldur’s
Gate. The best-selling game on the list, 
The Sims, has made and is con tin u ing
to make a huge for tune for Elec tronic
Arts. Why is it that The Sims has made
the most money on that list? Because
Elec tronic Arts was very for tu nate that
no one else (that state ment is worth
repeat ing) no one in the entire PC
game indus try of some 3,000 titles a
year for five years in a row has released 
a title even remotely com pet i tive,
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fill ing a vastly underserved mar ket of
women who are con sum ers wait ing for
games to be designed for them. And
with the right title EA can make tons of 
money due to its mar ket ing and sales
strength; this can not be under es ti mated.

Also note that Maxis released
some thing like ten games in the sims
genre and only two of these, SimCity
and The Sims, have gen er ated good
returns over ten years. The rest of the
sims-type games were rel a tively poor
sell ers. This is some thing that seems
to be for got ten by a lot of peo ple—that
Will Wright has been exper i ment ing
with this type of game for ten+ years
before hit ting a home run with The
Sims.

Max Payne has just been released,
and we need a lit tle time to see how the 
mar ket will respond to this adven ture
shooter with amaz ing graph ics (I expect 
this game to do very well). The other
suc cess ful title on the list, Baldur’s
Gate, had a num ber of delays and devel -
op ment exten sions but ulti mately was
still suc cess ful: The Baldur’s Gate
series (BG with its expan sion pack and
sequel/expan sion pack) has sold nearly
4 mil lion units world wide. It came at
the right time for role-playing games
and was a qual ity title with a strong
license (Advanced Dun geons and
Dragons) behind it.

As for the rest of the titles, they
were sim ply too-little too-late titles

that had to com pete against stron ger
games that were pro duced faster and
for less money. Or in the case of
Stonekeep 2 and Ultima Online 2, there 
were mil lions of dol lars of game devel -
op ment and even the hype of game
mag a zine cov ers that the pub lish ers
had to walk away from when the games
were can cel led!

When pro jects run over, even by less
than three years, they hurt the indus try 
at large. Con sumers are tired of being
frus trated by overly hyped games that
are late. The pub lish ers are con stantly
attempt ing to make real is tic finan cial
pro jec tions to man age their cash flow
and main tain inves tor con fi dence. With
poor cash flow or low inves tor con fi -
dence, a pub lisher is often forced into
pub lish ing more titles. More titles
mean each receives less atten tion at
every stage of devel op ment. This in
turn weak ens the pub lisher more, as
titles begin to ship before they are
ready in order to fill gaps in the quar ter. 
This cre ates a vicious feed back cycle
that pres sures the pub lisher to pub lish
even more titles.

Our Project Plan Behind Starfleet Command
Inter play was impressed with our quick 
exe cu tion of Caesars Pal ace W95 while
work ing for another devel oper, and
after doing var i ous con tract ing and
work ing on our own demo of a game,

we joined Inter play in the sum mer of
1998. Inter play pre sented me with run -
ning Starfleet Com mand and the oppor -
tu nity to work with Sean, Zach, and
other folks I had worked with before.
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We jumped at the oppor tu nity to work
on a big title at a big pub lisher. When
we got into it, we real ized that Inter -
play was a big com pany with many dif -
fer ent games in pro duc tion. Our sis ter
pro ject, Klingon Acad emy, was mak ing
impres sive suc cess in the dam age
effects of its 3D engine and its cin e -
matic cut scenes. Starfleet Com mand,
on the other hand, was con sid ered a
niche game appeal ing only to
the most hard core of game
play ers—fans of Star Fleet
Bat tles. This turned out to be a 
great advan tage on sev eral dif -
fer ent lev els at the same time.
The first ben e fit is that Brian
Fargo, the founder and CEO of
the com pany, left the pro ject’s
vision entirely in my hands
while Klingon Acad emy
received more of Inter play’s
atten tion. The other ben e fit
was of course the built-in base
of Star Fleet Bat tles fans who
had waited 20 years for a com -
put er ized ver sion of their favor ite,
ultra- detailed naval starship sim u la tion
set in the orig i nal series’ Star Trek
uni verse.

Starfleet Com mand was my first big
title to man age; I was very excited and
deter mined to do a good job. I wanted
to earn Inter play’s respect so that they
would trust us enough to fund a future
game con cept of ours. SFC itself was an 
excit ing title for us to work on, but for
every game pro ject you must know
why you are doing it. For Starfleet
Com mand our goal was to cre ate the
most faith ful, high est fidel ity mod el ing
of naval starship com bat set in the Star
Trek uni verse. We were not try ing to
make a Star Trek game, we were not
try ing to make a 3D game, and we were 
not try ing to make a real-time strat egy
game like StarCraft. As we worked on
our vision state ment, we devel oped the 
term real-time tac ti cal to describe our
gameplay. Our game was all about tac ti -
cal starship com bat. We did not send
teams down to plan ets, we did not have 

the player act as a cou rier and carry
goods across the gal axy, and we did not
allow the scavenging of enemy ves sels
to build a Fran ken stein ship. No,
instead you were a naval offi cer in one
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of six star empires car ry ing out com bat
mis sions on behalf of your empire.

Over 1,000 starships were mod eled 
in our game, with over 100 mis sions to
test your tac tics and strat egy. The

player role-played a cap tain enjoy ing a
career of over 30 years in the ser vice of 
his empire. That was what Starfleet
Com mand was about, that was our goal, 
and we deliv ered on that.

Constraints Give Much Needed Focus
Starfleet Com mand went on to be a
stun ning suc cess. The press at the time 
was stunned to see a Star Trek game
that was actu ally fun. The secret to our
suc cess was fol low ing our vision. We
had no bud get for fancy mov ies to tell a
story, so we did not try to cre ate a
game with a lin ear story line that

depended on mov ies. Instead we devel -
oped a ran dom mis sion/cam paign
gen er a tor with lin ear story mis sions
embed ded like rai sins in pud ding. You
must look at every con straint on your
pro ject as an oppor tu nity to focus your
game on its key fea tures.

On Bugs Shipped in Starfleet Command
High-quality games with ultra-low bug
counts like Quake and Diablo sell very
well. How ever, Quake and Diablo sell
strongly for quite a few good rea sons
work ing together. We had a fixed
timeline; in fact, the Starfleet Com -
mand pro ject was already late before I
took it over. After review ing where the
pro ject was for two months, I decided
on a deliv ery date of sum mer 1999
given a lot of extra pro gram ming and
art resources. Inter play granted the
resources but in turn needed the date
to be unmoving. We had a pro ject with a 
flex i ble fea ture set but a fixed timeline.
We essen tially put too many fea tures in 
the game and coded too late into the
pro duc tion pro cess. We were still cod -
ing heavily two weeks from final mas ter 
and worked on the first patch all the
way through man u fac tur ing. We fixed
so many bugs in the last three months
of devel op ment that we hon estly
thought we had a game with a fairly low 
bug count and a ton of fea tures. After a
week of it being on the street, I

devel oped a new real iza tion of how high 
a qual ity stan dard soft ware must have
in order to work on any one’s com puter,
in any man ner the user could come up
with. We did have to ship with known
bugs though, and the con sum ers had to
deal with those too. We were fast with
the patches, and alto gether the pub lic
enjoyed a game that was orig i nal and
fun to play. Starfleet Com mand went on 
to sell over 350,000 units in its first
year, and at that time at Inter play, SFC
was the sec ond most suc cess ful title,
behind Baldur’s Gate devel oped by
BioWare. Also it is a fact that there are
more bugs inher ent to games with
more com plex sys tems; for exam ple,
SFC is much more com plex and
detailed than Quake and there fore
needs addi tional QA atten tion. Role-
 playing games like BG are also more
com pli cated and required addi tional QA
time and com pletely dif fer ent QA pro -
cesses. Treating all games in an iden ti -
cal man ner from a QA per spec tive is
just plain wrong (but it hap pens all the
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time).

Well-Met Goals Enable Future Successes
Based on the suc cess of Starfleet Com -
mand, Inter play’s man age ment was
very recep tive to our pitch to do
Starfleet Com mand 2 as a wholly inde -
pend ent devel oper. See Chap ter 27 to

see how we set up as Taldren and how
we struc tured our com pany for the
devel op ment of Starfleet  Command 2.

Strong Game Developers Have Strong
Foundations

The Tension between Preproduction and
Production
Bridges for the most part sto i cally sup -
port their loads across their spans.
Sky scrapers rarely top ple over side -
ways across their cit ies. Why do civil
engi neer ing pro jects seem to be

rou tinely suc cess ful when soft ware
engi neer ing pro jects rou tinely go over
bud get, take too long, and gen er ally
underperform or are just buggy? The
dif fer ence is in pro cess and
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meth od ol o gies. Per forming some thing
com plex that requires the efforts of
many skilled humans over an extended
period of time neces si tates break ing up
the large, com plex task into a series of
small, achiev able, mea sur able tasks.
Ideally, fig ur ing out what you are doing
should come before you do it; the game
indus try term for this phase of work is
preproduction, or the vision or design
phase. We have a name for it sure
enough, but too many pro jects  violate
their preproduction phases and move
straight to pro duc tion. Twenty years
ago preproduction would have been a
sketch of the game screen on a nap kin
and a cou ple of exper i men tal rou tines
to get the idea straight. Ten years ago
preproduction was largely about the art
of the pro posed game. Now pre pro -
duction is usu ally a play able demo.

True preproduction would be the
dis til la tion of all the game’s require -
ments, an anal y sis stage to deter mine
the impli ca tions of these require ments,
a cull ing stage to meet the busi ness
param e ters, and a detailed game, art,
audio, and tech ni cal design to detail the
require ments. Preproduction would
still not be done, how ever, for these
detailed game, art, audio, and tech ni cal
designs would uncover new details
about the pro ject requir ing another
revi sion of the fea ture set to meet the
busi ness require ments.

Any risky areas of the pro ject need
to be explic itly called out, and

alter na tive plans need to be for mu lated
to get around these risks. Finally the
plan needs to be pre sented to all stake -
holders includ ing the devel op ment
team, the pub lisher, and the mar ket ing,
press rela tions, and sales forces.

Games are big pro duc tions, and
suc cess ful games require the full effort
of many indi vid u als span ning many
com pa nies. In my opin ion, preproduc -
tion is the most impor tant stage of the
pro ject. I would like to see the day
when a pro ject spends a full 25 to 40
per cent of its over all pre release time in
preproduction. Dur ing pro duc tion there 
should be rel a tively few sur prises. The
devel op ers should be able to work eight 
hours a day, take vaca tions, and pick up
their chil dren from school. Instead, the
indus try responds to the intense com -
pe ti tion by com press ing preproduction
into the short est period of time pos si -
ble. There is no hype, cel e bra tion,
vis i bil ity, or honor in the game indus try 
as a whole for preproduction. In my
opin ion, every one would make a lot
more money if instead of 3,000 game
pro jects being launched a year, 4,000 or 
5,000 game pro jects could receive two
to nine months of preproduction and get 
can cel led, and only the top 400 to 800
would get pro duced and released. Pub -
lishers’ net rev e nues would be five to
ten times higher if their hit pro jects
were not bogged down by four to ten
failed pro jects.

The Power of the Console
The con sole side of the busi ness does
man age itself a lot stron ger than the PC 
world in this regard. The answer lies in
the hard ware ven dors; they do not

allow a title to be released unless they
approve. A con sole title must be pre -
sented to the hard ware ven dor sev eral
times along the way and can be sent
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back for revi sion or alto gether can cel -
led by the hard ware ven dor with no
recourse for the pub lisher except to
work harder. This added rigor in the
con sole world allows far fewer titles to

be pro duced, but the net rev e nues
across all con sole titles are reported to
be seven times more prof it able.

Why Aren’t All Publishers Using Preproduction?
If preproduction is so com pel ling, why
isn’t every pub lisher using it? Actually
pub lish ers have a twist on this pro cess,
called green-light meet ings. Some pro -
jects have only one at the begin ning of
a pro ject; other com pa nies have a
series of green-light meet ings act ing as 
gates that the pro ject must pass
through. How ever, these meet ings are
just meet ings. There are a bunch of
exec u tives with too much work to do
try ing to fig ure out if they should can -
cel a pro ject or not. To help them make
a pos i tive deci sion, the devel op ers, pro -
duc ers, and exec u tive pro duc ers at the
pub lish ing house spend a lot of devel -
op ment energy mak ing bits of soft ware
and art that hope fully make a strik ing
impres sion on the exec u tive’s mind.
This is accu rately enough called “eye
candy.”

JARGON: Green-light com mit tee is a
body of deci sion mak ers at the pub -
lisher who decide whether or not to
pub lish a game.

Instead of one of these green-light
meet ings, I think each game pro ject
should undergo a green-light mini-
 phase where each por tion of the pro -
ject, such as art, game design, and
tech ni cal, pres ent their detailed plan on 
how to get their job done to one or
more experts in that field. It should be
the com pos ite find ings of these experts 
that is shown to the exec u tives. It could 

be that dia grams, charts, con cept
sketches, and even dem on stra tions of
eye candy are appro pri ate, but the eye
candy should be pre sented in the con -
text of an over all pro duc tion plan. If this 
level of rigor were fol lowed, we would
all be mak ing stron ger games result ing
in much stron ger sales and much saner
sched ules. Unfor tu nately the experts
you would need to employ would have
to be so skilled that they would most
likely be art direc tors or tech ni cal
direc tors, or run ning their own devel -
op ment com pany. The usual pro cess is
that game pro jects are ignored by the
exec u tives in the early stages when
there are other more press ing fires to
be put out, or the exec u tives tend to
focus on what they see in the form of
eye candy.

The game devel op ment pro cess is one
of the hot ter top ics that pub lish ers now 
look for in a devel oper. Microsoft, for
instance, sends a solid team of experts
down to a pro spec tive devel oper and
inter views him for a day or two.
Microsoft also appears to be the pub -
lisher that respects preproduction the
most by giv ing each pro ject at least two 
or three months of real, funded
preproduction. The actual pre sen ta tion
to the exec u tives of the preproduction
is more of a team affair involv ing the
devel oper, the pro duc ers, as well as
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early reports of some thing called
usabil ity.

Hav ing far less devel op ment
resources to tap than Microsoft, Eidos
calls upon the heads of their var i ous
stu dios to pass judg ment at the
green-light meet ing. Each of these stu -
dio heads has a strong devel op ment

back ground and his or her gut reac tions 
are fairly good divin ing rods of a game’s 
suc cess when you only have 20 min -
utes to review a title.

Look for more pub lish ers chang ing
their pro ject review pro cess as they try 
to cull their fail ing pro jects before
release, and ide ally, early in pro duc tion.

A Strong Plan Makes Game Development Easy
This is not a chap ter of gloom and
doom; rather this chap ter points out the 
larger pit falls in game devel op ment.
The whole book is ded i cated to tak ing a 
proactive, for ward-look ing approach to
game devel op ment. Chap ters 8 and 9
detail the role of the game design and
tech ni cal design doc u ments. Chap ter 10 
dis cusses how the game design and
tech ni cal design doc u ments are syn the -
sized into a pro ject plan. Chap ter 17
delves deeper into the rigor that should 
be put into preproduction with an intro -
duc tion to Unified Modeling Lan guage
in the form of use cases and how they
are used to per form your require ments
cap ture.

Chap ter 16 dis cusses how crit i cal
the game design doc u ment is in shap ing 
the team’s vision for the game. If
every one knows what the game is sup -
posed to be like, they will make it a lot
faster and better. Chap ter 16 pres ents
spe cific steps you should take when

con struct ing your game design doc u -
ment; other lead ers in the game
indus try will dis cuss in sidebars what
mate rial they think is crit i cal in the
game design doc u ment.

Tech ni cal design is pre sented in
Chapter 18, a thick chap ter with a lot of 
dis cus sion of large pro ject object-
 oriented tech ni cal design. Unified
Modeling Lan guage is revis ited here to
see how it is used to model the soft -
ware from dif fer ent views, such as
static views of deploy ment, pack ages
and class dia grams, and the dynamic
views of activ ity and sequence
dia grams.

Developing accu rate time esti -
mates is addressed in Chap ter 19,
includ ing clas sic ques tions such as how
much to pad or whether one should one 
pad at all.

Wres tling all of this data together
into a digest ible pro ject plan is dis -
cussed in Chapter 20.

The Gravitational Pull of Feature Creep
Even if you have the best-constructed
pro duc tion plan this indus try has ever
seen, your pro ject still needs to be
orga nized. Do not think that pro duc tion
is the time to go get your plan pro fes -
sion ally printed and sent to all of your
friends while you work on get ting your

A licenses in Gran Turismo 3. Rather,
pro duc tion is the time to put your plan
to work; Chap ter 22 tells you how to
get a grip on fea ture creep.
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Task Visibility for Team Motivation and for
Progress Tracking
Task vis i bil ity is my pas sion. There is a
deep sat is fac tion I get as a pro ducer
when I know my team mem bers know
their own tasks and the tasks that the
oth ers have to do. When each per son is
hum ming along tear ing through the
pro ject with the utmost con fi dence in
his or her team mem bers, it seems like
any thing and every thing can be done.
As the leader of a team or a subteam
your job is to mon i tor this well-being.
Too many times a pro ject’s Gantt chart

(dis cussed in Chap ters 10 and 20) is
posted on a wall and updated only once
a month. Task vis i bil ity means a lot
more than the man ager keep ing track of 
prog ress and report ing to the exec u tive 
man age ment. The devel op ment team is 
the most impor tant cus tomer to report
the pro ject’s prog ress. Chap ter 10 gives 
an intro duc tion to task track ing, while
Chapter 21 pro vides detailed task man -
age ment tech niques from var i ous top
stu dios.

Use Your Core Competencies and Outsource
the Rest
A large por tion of this book is an
in-depth guide to outsourcing parts of
your devel op ment from cinematics and
motion cap ture to music and sound
effects. Fig uring out what you should
outsource is dis cussed in Chapter 12.

Chap ters 12 and 13 intro duce
outsourcing, and Chap ters 28 through
33 give spe cific advice on where to get
your outsourcing done and how to do
busi ness with these ven dors.

A Pitfall of Success—Fan-Requested Features
and Changes
Ironically, mak ing a hit game brings
with it the chal lenges of meet ing a fan
base with an insa tia ble appe tite for
more, big ger, faster, and cooler fea -
tures. End less debates dis cuss ing your
game bal anc ing skills and aston ish ing
acts of gen er os ity from your most ded i -
cated fans will test the depth of your
com mit ment to your game, which is
now their game. Mas tering the
post-release fan rela tion ship is a lot
more than issu ing a patch and crawl ing

back into your cave of cre ativ ity. Now
that your game has enjoyed suc cess, it
is time to open your shop door, so to
speak, and take your rela tion ship with
the fans to a deeper level that will carry 
for ward to your next title. Chap ter 24
dis cusses the issues involved in this
rela tion ship and some spe cific advice
from suc cess ful game devel op ers.
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The Relentless Pace of Technology
Game mak ing is a cre ative art form that 
com petes with other media such as
nov els, tele vi sion, mov ies, and music.
While tech nol ogy has had dra matic
effects on how music is recorded, how
film is taped, how tele vi sion is deliv -
ered, and even how a novel is typed,
none of these other art forms have to
com pete with tech nol ogy to nearly the
pace game mak ing does.

Movies are prob a bly the clos est art 
form in scope, cost, and high-level pro -
duc tion meth ods. That being said,
cam era tech nol ogy stays sta ble for
twenty years at a stretch, lights are
lights, and micro phones are micro -
phones. Right now the movie indus try
is look ing at using dig i tal film, but
again, this is tech nol ogy that has been
in reg u lar use for twenty or more years.

In the past twenty-five years that
elec tronic games have been a con sumer 
enter tain ment medium, they have gone 
through nearly count less tech no log i cal
evo lu tions includ ing text adven tures,
2D graphic adven tures, turn-based
strat egy games, 3D action games,
smooth-scrolling 3D action games,
ray-cast ing engines, binary space-
 partition engines, and I could go on and
on list ing the dif fer ent game engines
that have been cre ated.

Each new game must develop its
own tools first and then cre ate its con -
tent. Future add-on and expan sion
packs will often use the same engine,
and in some cases the sequel will use a
mod i fied ver sion of the prior game. It
has becom e increas ingly com mon in the 
last five years to license whole game
engines such as Quake and Unreal to
act as the foun da tion engine to build a
game. A game requires not only a solid

design but also a com pleted engine and
tool path prior to enter ing the imple -
men ta tion or pro duc tion phase;
oth er wise the inev i ta ble result seems
to be redo ing work over and over,
which is demor al iz ing, expen sive, and a 
waste of time.

This shift ing engine tech nol ogy is
not seen in any other con sumer soft -
ware prod uct. There is no con sumer
oper at ing sys tem, word pro ces sor, or
spread sheet that has required the com -
put ing power of the last five or ten
years of Intel’s advances to the x86 line 
of chips. It is games that drive our vora -
cious appe tites for more RAM to hold
our tex tures, giga bytes of hard drive
space to hold our giga byte installs, and
the fast est CPU on the planet to sim u -
late our fan tasy worlds.

The dark side of this tech no log i cal
advance on the PC side of the game
busi ness is that we do not know what
hard ware the con sum ers will have
before they install and run our soft -
ware. We do not know if they have 64
MB of RAM, 128 MB, or just 32 MB of
main mem ory. We do not know if they
have a 3D accel er a tor card with 8 MB
of RAM, 32, 64, or no 3D card at all! We 
do not know if they will have enough
space to install our game in its full
glory, so we have mul ti ple install
options. We do not know if their graph -
ics card chipset will sup port the sub set
of fea tures we want for our game. We
do not even know how fast the tar get
CPU is. In fact we do not even know
what oper at ing sys tem they will be run -
ning our game on. Sure it will be a
Win dows vari ant, but there must be big
dif fer ences between Win dows 95, Win -
dows 98, Win dows NT, Win dows 2000,
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Win dows ME, and Win dows XP or
Microsoft would not have put thou -
sands of man-years into these oper at ing 
sys tems. These oper at ing sys tems
have major dif fer ences on crit i cal low-
 level func tion al ity like how mem ory is
accessed and pro tected, how tim ers are 
cre ated, what their res o lu tion is, and
the effi ciency of stor ing and retriev ing
data from the hard drive. There are
peo ple out there play ing Starfleet Com -
mand 1 with the graph ics options
turned low on laptops with only a
Pentium 90 MHz and no 3D card, and
there are also folks out there with a
Pentium IV 1.7 GHz with a GeForce 3
card that has 64 MB of mem ory just on
the card. Depending on which met ric
you use, the Pentium IV 1.7 GHz is
nearly twenty times more pow er ful than
the Pentium 90. This is called Moore’s
Law, stat ing that the com put ing power
of com put ers dou bles every 18 months.

With all of these unknowns, we
need to cre ate a game that will run sub -
stan tially well and deliver the same
play expe ri ence on the great est num ber 
of machines out there. This is where
min i mum require ments and clever use
of scalability in per for mance-intensive
fea tures such as graph ics and arti fi cial
intel li gence comes to play. Hard core
games typ i cally have the most aggres -
sive sched ule for cull ing older
machines from the min i mum require -
ments. This, how ever, cuts into sales
for mass-market games, and a del i cate
bal ance exists between push ing the
edge of the per for mance bar in order to
gain expo sure and adop tion by the hard -
core play ers, and plan ning for broad
sales by sup port ing as many older sys -
tems as pos si ble. Games that are strong 
exam ples of this are The Sims, Star -
Craft, and Baldur’s Gate I and II, which

work on quite low-end sys tems. Much
of their suc cess in the mass mar ket
may relate to the fact that peo ple with
lower end sys tems can still play them.

The final chal lenge in the fast pace
of tech no log i cal change is that your
require ments will often change mid-
 project or very late in your pro ject.
With less than six weeks to go on
Starfleet Com mand 1, I was informed
that Inter play signed a ten-prod uct
agree ment to sup port AMD’s 3DNow
chip set. With lit tle time left before
code freeze, we were forced to opti mize 
just a hand ful of low-level vec tor and
matrix rou tines to take advan tage of the 
3DNow fea ture set.

The con sole mar ket is con sid er ably 
dif fer ent. When you make a game for
the PlayStation 2 you know exactly how 
fast it will be, how much video RAM
you will have, and every other detail of
the con sole at the time of pro duc ing the 
game. (Except when a devel oper is
work ing on a game for a con sole that
has not been released yet to the pub lic.
In the case of Taldren, we are work ing
on an Xbox game, and I get pack ages
from Microsoft every so often with a
revi sion to the soft ware run ning the
box. At larger inter vals the hard ware
itself changes.) This fac tor, com bined
with much more strin gent QA from the
con sole man u fac tur ers them selves,
makes con sole games prac ti cally
bug-free in com par i son to PC games.

Con sole devel opers have a stra te -
gic advan tage in that their plat form is
known and immu ta ble, but also a dis ad -
van tage in that their plat form may be
sup planted by new con soles such as the 
recently released GameCube/Xbox,
which tech no log i cally are far supe rior
to the PS2. The con sole devel op ers
must then go through an awk ward
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stage of try ing to prove to the pub lish -
ers that they are capa ble of devel op ing
on the new con sole plat form.

The only way to deal with these
tech no log i cal changes is to plan for
them. You need to build pro fil ing and
diag nos tic tools straight into your game 
so that you can under stand how it is
per form ing under var i ous game con di -
tions. You need to allow time in your

sched ule to sup port the odd piece of
soft ware or hard ware that is stra te gi -
cally impor tant to your pub lisher. You
will also need to develop your min i -
mum require ments as early in your
sched ule as pos si ble. The sooner you
set the goal of meet ing a spe cific min i -
mum require ment, the closer you will
be to actu ally achiev ing that goal.

The Art of War and Games
Around 500 B.C. Sun Tzu Wu spelled
out five essen tial points to fol low for
vic tory in bat tle:
1. He will win who knows when to

fight and when not to fight.
2. He will win who knows how to

han dle both supe rior and infe rior
forces.

3. He will win whose army is ani -
mated by the same spirit
through out all the ranks.

4. He will win who, pre pared him self,
waits to take the enemy
unpre pared.

5. He will win who has mil i tary capac -
ity and is not inter fered with by his 
sov er eign.

“Vic tory lies in the knowl edge of these
five points.” Sun Tzu.

Only after writ ing the first draft of
this chap ter did I pick up my copy of
The Art of War and flip through it.
Notice how well this advice that is over 
2,500 years old neatly describes the
fun da men tal chal lenges of game

devel op ment. Preproduction was so
val ued by Sun Tzu that he felt point #1
was insuf fi cient and added point #4
with the admon ish ment of not hyp ing
your game too early. Point #2 suc -
cinctly reminds you to cre ate a game in
response to the finan cial param e ters of
your game pro ject. Point #3 clearly
sup ports strong task vis i bil ity and a
pro duc tion plan signed off by the whole
team. And point #5 I see as the
 combination of build ing your game
devel op ment expe ri ence and not being
forced to fol low inef fi cient pro duc tion
meth ods due to inex pe ri ence on the
part of the pub lisher.
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Chapter 4 > > > > > > > > > > > > > > > >

Game Project
Survival Test

This test is an adap ta tion of the soft -
ware pro ject sur vival test that can be
found in Steve McConnell’s Soft ware
Pro ject Sur vival Guide. The idea behind
this test is to quickly get a rough guide
to the over all pre pared ness of yourself

and your team for the game pro ject at
hand. I sug gest tak ing the test at the
begin ning, mid dle, and end of each of
your pro jects as a reminder of good
prac tices.

The Game Project Survival Test
As you read through the ques tions
below, score 3 points if you are com fort -
able answer ing yes, score 2 points if
you feel your team is par tially address -
ing the ques tion but more work could
be done, and score 1 point if you really
want to say yes, but it would be a lie. If
the ques tion is refer ring to some thing
that occurs mid-project, answer the
ques tion accord ing to your cur rent
plans.

___ 1. Is there a clear, unam big u ous
vision state ment for the game?

___ 2. Do all team mem bers believe
that this vision is real is tic?

___ 3. Does the pro ject have a rea -
son able expec ta tion of being
prof it able for both the pub -
lisher and the devel oper?

___ 4. Has the core gameplay and
user inter face of the game
been fleshed out so that every -
one clearly under stands what
the game is and why it is fun?

___ 5. Do the team mem bers think
the game will be fun?

___ 6. Does the game have a detailed, 
writ ten game design doc u ment?

___ 7. Does the game have a detailed, 
writ ten tech ni cal design
doc u ment?

___ 8. Does the game have a detailed, 
writ ten art pro duc tion plan?

___ 9. Do you have a detailed, inte -
grated pro ject sched ule that
lists all of the tasks that need
to be per formed, and have the
depend en cies between var i ous 
team mem bers been indi cated?
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___ 10. Does your pro ject sched ule
include tasks like press tours?
E3? The Game Devel opers
Conference? Installer? Auto-
 patcher? Sub mis sion to hard -
ware man u fac turer approval?

___ 11. Were the sched ule and the
bud get for the game offi cially
updated and dis cussed
between the pub lisher and the
devel oper at the end of the lat -
est mile stone—even if to say,
“Yes, every thing is on track”?

___ 12. Are the fea tures of the game
tagged with core, sec ond ary,
and ter tiary lev els of pri or ity
to facil i tate fea ture trim ming if
nec es sary to main tain the
sched ule?

___ 13. Does the game have a writ ten
qual ity assur ance plan? Does it 
han dle beta test ers? In-house
test ing? Auto mated test
suites?

___ 14. Does the game have a detailed
mile stone plan? Does it clearly 
describe what will be deliv ered 
and reviewable at each
mile stone?

___ 15. Does the sched ule allow
enough time for bal ance, tun -
ing, and tweak ing of fea tures to 
ensure that it is fun?

___ 16. Does the sched ule account for
sick days, hol i days, and vaca -
tion time? Are the devel op ers
tasked at less than 100 per -
cent? Are the leads tasked at
less than 75 or 50 per cent
depend ing on their respon si bil -
ity sets?

___ 17. Has the game design, tech ni cal 
design, art pro duc tion plan, QA 
plan, and all of the rest of the

com pos ite game devel op ment
team signed off on the plan?

___ 18. Does the game have a sin gle
exec u tive—the pro ject leader
or lead designer or pro ducer?
What ever you call the job at
your shop, has this per son
been given full author ity,
respon si bil ity, and account abil -
ity for the suc cess of this
game? And is the per son
enthu si as ti cally embrac ing this 
author ity, respon si bil ity, and
account abil ity?

___ 19. Does this pro ject leader have
the right work load? Does she
have the ade quate amount of
time to per form at her high est
level of pro ject man age ment?

___ 20. Have the mile stones been laid
out with clear, mea sur able
deliv er ables that can eas ily be
quan ti fied as done or not done?

___ 21. Are the mile stones being
deliv ered to the pub lisher in
such a man ner as to make it
easy for them to review the
mile stones and mea sure the
prog ress of the pro ject for
them selves?

___ 22. Do the devel op ers have access 
to an anon y mous com mu ni ca -
tion chan nel where they can
report prob lems with out fear?

___ 23. Does the game pro ject plan
have a writ ten plan for con trol -
ling fea ture creep in the game?

___ 24. Does the game pro ject have a
clearly defined method of how
changes will be reviewed by
devel op ment team leads such
as the art and tech ni cal
direc tors?
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___ 25. Are all of the game design,
tech ni cal design, sched ule, art
pro duc tion, QA, and all other
plan ning mate ri als eas ily
acces si ble to all devel op ment
team mem bers? Are they
encour aged to read the
mate rial?

___ 26. Is all source code under ver -
sion con trol soft ware?

___ 27. Are all of the binary assets
such as tex tures, mod els,
music files, and sound effects
also stored under ver sion con -
trol soft ware?

___ 28. Do all of the team mem bers
have the tools to do the job
such as workstations, PS2 and
Xbox devel op ment kits, 3D
Stu dio Max or Maya seats, bug 
track ing soft ware, and sched ul -
ing soft ware?

___ 29. Does the game pro ject have a
writ ten risks doc u ment with
pos si ble solu tions?

___ 30. Is this risks doc u ment updated 
at the com ple tion of every
mile stone?

___ 31. Does the game pro ject have a
risks offi cer who is encour aged 
to scout ahead for risks on the
pro ject?

___ 32. If the pro ject is using sub con -
trac tors, is there a writ ten plan 
for how to man age the sub con -
trac tors? For each sub con trac -
tor is there a sin gle mem ber
of the devel op ment team who
is respon si ble for that sub con -
trac tor?

___ 33. Does the game devel op ment
team have all of the exper tise
needed to com plete the game?

___ 34. Does the game devel op ment
team have a man age ment team 
that is expe ri enced with man -
ag ing game devel op ment? In
other words, are the devel op -
ers able to con cen trate on
devel op ing rather than wor ry -
ing about the state of their
game devel op ment shop?

___ 35. Does the game have a lead
pro gram mer who is capa ble of
lead ing the pro gram mers of
the team to mak ing a kick-ass
game?

___ 36. Are there enough devel op ers
to do all of the work?

___ 37. Do all of the devel op ment
team mem bers get along with
each other?

___ 38. Is each team mem ber com mit -
ted to stay ing with the game
until it suc cess fully ships?

___ Sub to tal: Add the points above
(ranges from 38 to 114).

___ Devel op ment team size fac tor:
If your game pro ject has fewer
than nine full-time devel op ers,
includ ing all art ists, pro gram -
mers, design ers, QA, and audio 
people, use 1.5. If your team
has fewer than nine teen full-
 time devel op ers, use 1.2.

___ Grand total: Mul ti ply your sub to -
tal by the team size fac tor.
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Scores: 102+ AAA—Your game has
every pos si ble resource, tool, and plan
it will take to make a hit game on time
and on bud get.

Scores: 91-101 AA—Your game
is being man aged on a level much
higher than the indus try norm and is
most likely to be a suc cess ful pro ject
with only a minor amount of dif fi culty in 
sched ule or bud get. Antic i pate cost and
sched ule over runs of at most 5 to 10
per cent above base line.

Scores: 68-90 A—Your game is
being man aged better than the aver age
game pro ject. Sig nif i cant chal lenges
will pop up from time to time; how ever, 
you stand a strong chance of mas ter ing
these chal lenges. Antic i pate cost and
sched ule over runs lim ited to 25 per -
cent above the base line amount.

Scores: 45-67 B—This is about
the typ i cal level of man age ment a game 
pro ject is pro vided with. This game will 
cer tainly face sig nif i cant chal lenges at
some point. The pro ject will be run
with unnec es sary risk, frus tra tion, and

stress. Some degree of team burn out
will occur. Antic i pate some turn over at
the end of the pro ject. It is with out
ques tion that the pro ject will be over
bud get and will take con sid er ably lon -
ger than planned at the start of the
pro ject. Antic i pate cost over runs
between 50 and 100 per cent of the
base line planned.

Scores below 45 C—Games with
these scores are at high risk of being
can cel led by the pub lisher due to poor
prog ress vis i bil ity, fea ture creep, and
cost over runs. Only a team with out
finan cial con cerns will be able to plow
through these chal lenges with out being 
can cel led. These types of pro jects
always result in devel oper burn out, and 
some turn over will occur at the end of
the pro ject and to some degree in the
mid dle of the pro ject. These pro jects
are advised to get seri ous plan ning and
man age ment hap pen ing imme di ately or 
be can cel led and save the indus try from 
one more crappy game.
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Part II

How to Make a
Game





Chapter 5 > > > > > > > > > > > > > > > >

What Is a Game
Made Of?

The Extended Development Team
Before you tear off into preproduction
of your game, I want to show you all
the parts that go into a game. Whether
your back ground is art, pro gram ming,
design, mar ket ing, or sales, you will
tend to view a game pro ject as a
medium of art, soft ware with game
design, a game design in motion, or a
prod uct to be mar keted or sold. The big 
pic ture of game devel op ment involves a 
team effort of many indi vid u als span -
ning doz ens of pro fes sions all across

our indus try and spill ing into other
indus tries. When you see what it takes
to make a mod ern com mer cial game, I
hope you get a more bal anced view of
the var i ous roles to be played to carry
out a hit game.

That Lever 2000 soap com mer cial
is bounc ing around my head right now
with its silly jin gle of all your 2,000
parts. So, fol low ing that jin gle, let’s
take a look at all of the parts of a game.

Game Production Parts
Surely a game pro ject is all about pro -
duc ing a great game. If not for the
devel op ers, there would be no prod uct
to sell! I am biased as I am a devel oper,
and so yes, I do think game devel op -
ment is the most crit i cal com po nent of
a suc cess ful elec tronic enter tain ment
prod uct. How ever, the devel op ers hold
a sacred trust given to them by the rest 
of the pro ject stake holders that they
will be able to develop a com pel ling and 
com pet i tive game, on bud get and on

time. This is a sacred trust that has
been vio lated more times than it has
been hon ored. We devel op ers must
per form to the best of our abil ity to
deliver the stron gest game on time and
on bud get.

1. Lead Designers/Vision ary
2. Game Mechanics
3. Level/Mis sion Designers
4. Story and Dia logue Writers
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Where Do Lead Designers Come
From?

We have to design a game first and
fore most. Some games have a key
vision ary who has been kick ing around
an idea for a long time; oth ers are more 
of a col lab o ra tive pro cess with a leader.
There is prob a bly no sin gle more dif fi -
cult task in the indus try than being able 
to cre ate an orig i nal game of your own
design and see it through to com mer -
cial release (only a nit picker would
point out that see ing your game
become a mega-hit would be harder).
Each game has its own story of how it
got to be funded and made. How ever, it
is usu ally the pub lisher or the stu dio
head of a suc cess ful game devel op ment 
com pany that has finally arranged for all 
the busi ness points to be in place in
order to kick off their game.

If the pub lisher sug gests the game
con cept, then the devel oper will sup ply
the lead designer. Often the founder of
a game devel op ment com pany will act
as a lead designer on the pro ject.

The lead designer’s job is to coor -
di nate the design staff in the effort to
cre ate timely, thor ough, com pel ling
game design spec i fi ca tions that the rest 

of the team can readily use and is vis i -
bly dem on stra tive to the game’s
pub lisher and other key stake holders.
The lead designer is not respon si ble for 
design ing the whole game; rather it is
the lead designer’s role to be a direc tor
and sculpt not only what goes into a
game, but also what does not belong
and should be cut. (In prac tice, the lead
designer also picks up any design tasks
that the rest of the team is not able to
do.)

How Do You Nail Down the Game
Mechanics?

Each game usu ally has a lead game
mechan ics designer. This per son often
has a game pro gram ming back ground,
as pro gram mers are the ones most
likely to imple ment the game mechan -
ics in the code. This per son receives
direc tion from the lead designer, solic its 
engi neer ing fea si bil ity from the pro -
gram ming staff, and con fers with the
mis sion or level design ers to find out
their require ments. Depending on the
type of game, the game mechan ics
designer often plays with Excel, try ing
to achieve a rough bal ance to the game
and sim u lat ing por tions of the game to
get an idea of how some of their
mechan ics will play both for sin gle
player and multiplayer.

Who Are the Level and Mission
Designers?

Some games have lev els, oth ers have
mis sions, and quite a few have nei ther.
What ever game you have, it can almost
always be bro ken down into a series of
smaller chal lenges, puz zles, lev els, or
mis sions for the player to com plete.
Level and mis sion design ers are some -
times pro gram mers writ ing script ing
code for a mis sion. Some times these
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design ers are art ists lay ing out tiles of a 
map and design ing trig gers, and some -
times they work in pure text,
describ ing to oth ers how the game
should be laid out.

Story and Dialogue Writers Are
Writers for Interactivity

Writ ing a com pel ling nar ra tive that is
for mat ted for the high degree of
interactivity found in games is a wholly
dif fer ent skill than writ ing the nar ra tive 
of a short story or novel or a motion
pic ture screen play. A writer for games
needs to spend a lot of time with the
lead designer for direc tion on where to
take the story arc, and he or she needs
to spend even more time with the mis -
sion and story writ ers to deter mine
what is pos si ble and not pos si ble to do
in the script ing lan guage, map edi tor, or 
level build ing tool.

Writ ing nat u ral sound ing lan guage
for char ac ters is not the same as just
lis ten ing to peo ple talk and writ ing it
down; it is a tal ent for hav ing an ear
that sets the right rhythm of tone and
bal ance for their char ac ters to speak in
a fan tasy world in a believ able man ner.

I am dis cuss ing design roles that
peo ple will play, not say ing that each
pro ject will lit er ally divide its design
tasks into dis crete peo ple; in other
words, design ers will cross over back
and forth through these roles.

I detailed game design ers first, as the
design ers define the spirit of the game;
how ever, I have often been caught say -
ing the ulti mate design ers on a pro ject
are the pro gram mers and the art ists.
The design ers can write doc u ments and 
cre ate spec i fi ca tions until they turn
blue, but the game will not be any thing

other than what the pro gram mers and
art ists cre ate. I am not try ing to cast
pro gram mers as an unco op er a tive
bunch; I am a pro gram mer myself.
What I am try ing to say is that the pro -
gram mers and art ists are very spe cial
peo ple and often need to be con vinced
of the designer’s vision. Most often the
final imple men ta tion is a blend of the
design ers’, pro gram mers’, and art ists’
col lec tive vision.

The pro gram mers’ roles are to
obvi ously cre ate the code: the 3D
engine, the net work ing library, art
asset con verter, and such, to real ize the 
vision for the game. Games are often
late, over bud get, or buggy as I men -
tioned ear lier. Games are hardly ever
late two months while they wait for the
tile art ist to get her act together, and
games are hardly ever late by a month
because the audio guys have not mas -
tered your sounds yet. It is a rare
pro ject that is delayed due to sheer
asset pro duc tion defi cien cies, and even
when that occurs the pro gram mers are
not idle. Why? Because elec tronic
games boil down to just code—code
with art, code with sound, code with
gameplay, yes, but it is still just code.
Even with code being the main deliv er -
able, why does it always have to be
late? This is an issue that is larger than
the game indus try. In Steve
McConnell’s Rapid Devel op ment , he
writes that 50 to 90 per cent of gen eral
soft ware engi neer ing pro jects are sig -
nif i cantly late. Soft ware engi neer ing
pro jects, in gen eral, are chron i cally fail -
ing. The rea son for this is that we game 
devel op ers are part of a larger indus -
try—soft ware devel op ment—that is in
turn an imma ture branch of the engi -
neer ing dis ci pline. The pro cesses in
spec i fy ing soft ware, the pro cesses for
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cre at ing soft ware, and the pro cesses for 
test ing soft ware and even estab lish ing
skill lev els in pro gram mers have yet to
be estab lished! You have to be a
licensed engi neer to pilot a ship for
com mer cial trans port, to build a bridge
or a sky scraper, or even ana lyze the
soil on a hill for a sin gle-family dwell -
ing. In fact, in Cal i for nia and in most
states you must have a license to cut
some one’s hair. No one needs a license 
to write code.

The idea of licens ing game pro -
gram mers may seem, at first, ridic u -
lously out of place in the game indus try. 
The life blood, the very soul of the
indus try is founded on clever peo ple
drop ping out of what ever they were
doing before and putt ing their heart and 
soul into cre at ing a fun game. Why do I
advo cate the clearly un-fun part of get -
ting a license to write code?

Imag ine a future of game devel op -
ment where each game pro ject has a
licensed soft ware engi neer as the lead
pro gram mer or tech ni cal direc tor (with
the license admin is tered much like a
pro fes sional engi neer ing license). With
this type of per son a very impor tant
safety struc ture has been put into
place. Some one is respon si ble for the
tech ni cal sound ness of a pro ject, and
not only is her name and rep u ta tion on
the line for this pro ject, but her license
to oper ate as a pro fes sional engi neer
could be revoked if she is shown to be
man i festly neg li gent in her role as a
tech ni cal direc tor. I know I am way out
on my own here with this opin ion, but I
really think this would pro tect not just
the pro gram ming staff from unrea son -
able sched ules, but the pub lish ers
them selves. They could lay down some 
out line of a fea ture set, qual ity level,
bud get, and timeline and say go make

the game, but it would be so much
stron ger if they had to have the sig na -
ture of the lead pro gram mer (a licensed 
soft ware engi neer) to sign off on the
pro ject before the pro ject could con -
tinue past preproduction and into
pro duc tion.

Microsoft employs a ver sion of this 
method where Microsoft employ ees
have to sign off on a devel oper for tech -
ni cal, artis tic, design, and pro ject
man age ment com pe tence before any
fund ing of the team can com mence.

Well, enough of my dia tribe on the
mer its of licens ing pro gram mers, let’s
go see what they actu ally do on a
pro ject.

Lead Programmers and Technical
Directors

The lead pro gram mer has tra di tion ally
been the most expe ri enced pro gram -
mer on the team (from the 1970s
through the 1980s, he or she could
have been the only pro gram mer). The
lead pro gram mer usu ally takes on the
pro gram ming tasks that are the most
chal leng ing of the pro ject. The quint es -
sen tial exam ples of lead pro gram mers
are John Carmack of id and Tim Swee -
ney of Epic. These guys are usu ally the 
heroes of the pro jects, and many teams
are struc tured around the lead
pro gram mer.

Some games tend to have a large
pro gram ming staff, such as the mas -
sively multiplayer game Ultima Online
or EverQuest, or the sin gle-player/
multiplayer game Neverwinter Nights
with over 25 pro gram mers . These large
pro jects typ i cally employ a tech ni cal
direc tor that over sees the pro gram -
mers and reports directly to the pro ject
man ager. The tech ni cal direc tor title
implies much less cod ing being
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per formed by the indi vid ual and more
man age ment of pro gram mers and code
cre ation. Some times smaller pro jects
employ a tech ni cal direc tor when the
lead pro gram mer is han dling a tricky
part of the pro ject she does not care for 
or has no time for, or is oth er wise not
suit able for pro ject man age ment.
Another model is to have a series of
“assis tant leads” who are all respon si -
ble for dif fer ent aspects of a pro gram -
ming task—i.e., func tional leads—who
each in turn man age a few pro gram -
mers and who ulti mately report to the
lead pro gram mer. This is the model at
BioWare and at Taldren.

The lead pro gram mer is like the
queen in chess; she might be your most 
pro duc tive pro gram mer on the pro ject,
but you must use her time wisely. Tech -
ni cal direc tors, on the other hand, act as 
scouts on behalf of the pro gram ming
staff, look ing ahead, lin ing up depend -
en cies between pro gram mers, and
coor di nat ing the devel op ment of the
soft ware.

The rest of the pro gram ming posi -
tions I describe below are not nec es sar -
ily dis tinct humans on every pro ject;
rather they are com mon pro gram ming
roles that most pro jects have. A lot of
pro jects, for exam ple, have the 3D
graph ics pro gram mer and the lead pro -
gram mer be one and the same, or the
game mechan ics and user inter face pro -
gram mer could be the same per son.

Game Mechanics Programmer

The game mechan ics pro gram mer is
the one who con verts the “real meat
and pota toes” of the game design into
play able code. This per son usu ally
mod els the phys ics of the game world,
how objects such as weapons and

potions work, and how the pro tag o nists 
and antag o nists func tion.

The game mechan ics pro gram mer
can usu ally be seen near one of the pro -
ject’s design ers, debat ing the mer its of
the designer’s weapon mechan ics and
such. The game mechan ics posi tion is
usu ally a mid-level pro gram ming job
that ambi tious scripters and mis sion
pro gram mers often grow into.

The great thing about being the
game mechan ics pro gram mer is you are 
the one who really puts the game into
the game. You are the first one to see a
light ning bolt strike the ogre, the first
to see a tank shell a build ing, and the
first to see the health pack heal the
char ac ter. This is a fun job.

3D Graphics Programmer

The 3D graph ics pro gram mer is one of
the most highly respected posi tions in
the indus try. 3D graph ics pro gram mers
must have a strong com fort level in
math e mat ics includ ing cal cu lus, vec tor
and matrix math, trig o nom e try, and
alge bra. The 3D graph ics pro gram mers
enjoy see ing their work come viv idly
into being in lush 3D graph ics, immers -
ing the player in envi ron ments they can 
only dream about.

Artificial Intelligence Programmer

The demands on the arti fi cial intel li -
gence pro gram mer vary from game to
game and from genre to genre. Ste ven
Polge, now work ing with Epic, has writ -
ten some truly impres sive bits of AI
code such as the Reaper bot. Also, the
AI pro gram mers are usu ally the folks
who have the proper skills to write
script ing lan guages and other tools
used by the design ers. 
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User Interface Programmer

The user inter face pro gram mer is the
per son who has the tricky job of devel -
op ing the soft ware that bridges the
game mechan ics of the fan tasy world
with a slick imple men ta tion of the user
inter face through the con trols, in-game
pan els, and HUD ele ments, as well as
the shell or nav i ga tional menus. The UI 
pro gram mer is the expert on the UI
library and usu ally main tains it by
extend ing its func tion al ity. The UI pro -
gram mer posi tion is one that is likely to 
have been gained through expe ri ence in 
the indus try. UI pro gram ming is often
hard to get pre cisely right and is often
underappreciated.

Audio Programmer

The audio pro gram mer is the per son
who codes up the 3D sound effects, the
voice-over tag sys tem, and the music
play back sys tem. Often this posi tion is
a light posi tion due to strong, widely
used audio librar ies avail able such as
the Miles Sound Sys tem from RAD
Tools.

Tools Programmer

Michael Abrash once told me that id
spends greater than 50 per cent of its
pro gram ming resources cre at ing tools.
This is a significant state ment. Most
game com pa nies do not com mit this
level of pro gram ming resources to their 
games. BioWare has a large tools
depart ment as well, over ten peo ple,
who make tools for all of BioWare’s
games. They have found this saves a lot 
of time and rework by design ers and
art ists. The fact that id is argu ably the
most suc cess ful devel oper ever, with
many mega-hits of their own as well as
a pros per ous licens ing pro gram that

includes other mega-hits such as
Half- Life, seems to say that every pro -
gram mer on the pro ject should be a
tools pro gram mer half of the time.

Most teams do not have full-time
tools pro gram mers, although if the
team is part of a larger house, there
might be a tools depart ment. Still,
every solid game com pany builds up its
own toolset over time to get graph ics
on the screen, get audio out the speak -
ers, and get the char ac ters in the game
to have inter est ing behav ior.

A game devel op ment orga ni za tion
should have short-term and long-term
tools pro duc tion goals. I sug gest a
Gantt chart pro duced in MS Pro ject be
printed out and hung on a wall to indi -
cate the inter nal tools devel op ment in
your orga ni za tion. This vis i bil ity will
help every one see how the tools are
inte gral to the growth of your team and
how things are planned to get better in
the future.

Mission/Level Editor Programmer

The mis sion edi tor pro gram mer is just
one of the tools posi tions; how ever, for
many games with a mis sion or level
edi tor, the edi tor will be released to the 
pub lic with the game’s release.
Developing a mis sion edi tor or level
edi tor that is robust and easy to use is
the work of cre at ing another piece of
com mer cial soft ware. The UnrealEd
level edi tor for the cre ation of Unreal
Tour na ment lev els by Epic is a fine
exam ple of a 3D solid con struc tive
geom e try mod el ing and script ing tool
that is extremely pow er ful, robust, and
easy to use by both indus try pro fes -
sion als and by fans who want to make
new con tent for their favor ite games.
Some devel op ment houses orga nize a
world- building tool as part of the main
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game team, and oth ers put this work in
the tools group if they were rig or ous in
the tech ni cal design of the world edi tor
to make it truly use ful for other game
pro jects.

Network, Server, or Client
Programmer?

The net work pro gram mer writes the
low-level and appli ca tion-level code to
get games run ning between a small
num ber of play ers using modems, a
local area net work, or across the
Internet. In the past the net work pro -
gram mer had to mas ter a vari ety of
pro to cols such as IPX, and serial and
modem pro to cols. Mod ern games are
now run almost exclu sively on TCP/IP
and UDP, the net work ing pro to cols of
the Internet.

The multiplayer archi tec ture of
games can be bro ken down into two
main struc tures: peer-to-peer and
cli ent-server.

Peer-to-peer struc tures have all of
the player machines sim u lat ing their
own copy of the game and use a vari ety
of algo rithms to keep the states on the
dif fer ent com put ers as close as pos si -
ble. The peer-to-peer machines all talk
directly to every other com puter in the
net work. The band width required to
ser vice this model of game grows expo -
nen tially with each added player. That
is an unfor tu nate side effect as you try
to han dle more play ers.

The cli ent-server struc ture divides 
up the com put ing of game sim u la tion
into a server, which han dles the actual
sim u la tion, and the cli ent, which is the
viewer, or browser, of the world events. 
There are sev eral ben e fits to this struc -
ture, includ ing the fact that the band -
width require ment grows only lin early
with the num ber of play ers, and the

game can also be pro tected from quite a 
few forms of cheat ing by hav ing it run
on a trusted and secure server.
(Remem ber, in a peer-to-peer game
each machine is run ning its own copy of 
the world and has author ity on some
por tion of the world. This author ity can
eas ily be abused by run ning a rogue
ver sion in the peer-to-peer net work.)

Why are not all games cli ent-
 server? Argu ably they all should be;
how ever, depend ing on the game, the
cli ent-server archi tec ture is much more 
com plex and requires divorc ing the
sim u la tion and the pre sen ta tion along
much stricter object-oriented lines.
Today’s mas sively multiplayer games
are a prime exam ple of the com plex ity
of cli ent-server games. Literally doz ens 
of machines, run ning a score or more
instances of serv ers, carry out dif fer ent 
oper a tions such as player authen ti ca -
tion, ver sion check ing, cheat detec tion,
game sim u la tion, chat host ing, data base 
trans ac tions, and more. Peer-to-peer
games are much more sim i lar to tra di -
tional sin gle-player games with the
excep tion of the games peri od i cally
mak ing cor rec tions to be more in line
with each other’s view of the world.

The art ists of an elec tronic game may
wear a host of dif fer ent titles just like
the pro gram mers. Games used to have
a sin gle art ist draw ing the char ac ter
sprites and the world back drops for
these elec tronic heroes to carry out
their mis sions. In the ear li est days the
pro gram mer, designer, and art ist were
one and the same per son. Starting in
the mid-’80s small teams of art ists,
usu ally no more than three, would work 
on a pro ject. Starting in the early ’90s
game pro jects grew sub stan tially in
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their art require ments and bud gets.
Famous exam ples of these are Wing
Com mander IV by Ori gin, where over
$10 mil lion was spent by Chris Rob erts
on chas ing the dream of the fabled
movie-in-a-game; Mario64, rumored to
have a bud get of over $20 mil lion; and
finally the Jap a nese epics in the Final
Fan tasy series and Shenmue, which
have had gar gan tuan bud gets.

Art ists are now dif fer en ti ated by
their skill sets. It is inter est ing to know 
that many art ists can build 3D mod els
of the most arcane objects quite accu -
rately and swiftly with out being able to
sketch them. The domain of the art ist
now cov ers a wide enough area that
you will need to plan your art team
care fully to be sure you have enough
band width of skill and tal ent across
your art require ments. 

Art Director

The art direc tor is the man ager for the
art team, scout ing ahead to be sure that 
pro ject depend en cies are taken care of
ahead of time and that the art ists pro -
duce their art assets on time for the
rest of the game pro ject. The other,
argu ably more impor tant role is to look
at every art asset as it is being con -
structed to be sure it is con sis tent in
qual ity and theme with the rest of the
game.

The art direc tor job should be
given to the art ist with the most indus -
try expe ri ence, tem pered with peo ple
skills, and the per son who best enjoys
the entire team’s respect.

Concept Artist

The con cept art ist is gath er ing vis i bil -
ity. In the past a few sketches would
con vey the look of the major char ac ters 

and loca tions, and the game was off into 
pro duc tion. Now with pro ject bud gets
ten and twenty times larger than in
1995, the stakes are much larger and
the pen alty for get ting the art wrong is
often fatal to a pro ject. This is where
the con cept art ist saves the day.
High-quality black-and-white draw ings
are often colorized (color comp) to
accu rately con vey to the art direc tor,
the pro ducer, and the major pro ject
stake holders what the look of an art
asset will be before it is cre ated. For
exam ple, on our Starfleet Com mand
series, we needed to cre ate a black-
 and-white sketch for each and every
pro posed ship model we wanted to
intro duce into our Star Trek game.
These black-and-white sketches first
made the rounds of the team to be sure
we liked them, then the sketch went on 
to Inter play’s upper man age ment, then
on to Par a mount’s inter ac tive licens ing
direc tor, and on to even Rick Berman,
the pro ducer of the Star Trek  tele vi sion 
show and mov ies now at Par a mount.
Only when we received approval from
all these folks did we start to colorize
the sketch and start the approval pro -
cess once again for the colorized
sketch. Once this was approved, we
were per mit ted to actu ally begin work
on an art asset that would make it into
the game. (The result ing 3D model
would of course need to make this
same approval- seeking trip.)

This approval pro cess is even more 
strin gent at LucasArts on Star Wars
prop er ties, and Jap a nese games are
very much ori ented around the con cept 
art ist, such as Yoshitaka, best known in
the game indus try for his work on the
Final Fan tasy series.
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2D Artist/Interface Designer

The 2D art ist is an expert in clas si cal
sketch ing and paint ing. These art ists
are capa ble of paint ing back drops, cre -
at ing char ac ter por traits, and cre at ing
tiles and sprites for use in non-3D
game engines. These art ists used to
use Deluxe Paint in the golden age of
game devel op ment and have now
moved on to Photoshop, Illus tra tor, and 
other pack ages.

Even in a 3D game, the 2D art ist is 
an incred i bly ver sa tile and impor tant
mem ber of the team, pro duc ing high-
 res art work for ads and mar ket ing, and
help ing to cre ate assets for a pro mo -
tional web site, install graph ics, and
count less more ele ments of 2D art.

The inter face designer usu ally is
an expert 2D art ist with a strong sense
of func tional aes thet ics. This art ist will
make just nav i gat ing your game’s
menus an excit ing and fun activ ity. The
inter face designer is a key team mem -
ber; be sure you have one, or don’t
make your game. Some times design ers
and pro gram mers with strong visual
design skills can suc cess fully fill this
role. This area of art is the most closely 
tied to your game—the game design,
the game mechan ics, and the look of
the game. And these areas see the
most change of any art asset. For these
rea sons, I strongly rec om mend against
outsourcing your inter face design art
assets—get the best per son you can
and work with him full time.

3D Modeler

The 3D mod eler was the high light of
the show around 1994-1997. At this
time art ists with expe ri ence in the
indus try were almost invari ably 2D
 artists who were clever or stub born

enough to get their 2D visions artic u -
lated into a pain fully small set of pix els
using tools such as Deluxe Paint on the 
Amiga and later the PC. These art ists
on the whole were not pre pared to han -
dle the tech ni cal require ments of
oper at ing a 3D mod el ing pack age.
Instead, a strange hybrid pro gram -
mer-artist with a fas ci na tion for things
3D was required to oper ate the early
arcane 3D pack ages. These art ists were 
also in prime demand in the movie
indus try, and the scale of wages paid
there made it very dif fi cult for the game 
com pa nies to recruit them over to
games. In these years game pro jects
had to train their 2D Deluxe Paint art -
ists slowly to use early ver sions of
LightWave and other tech ni cal 3D
pack ages.

Over time the pack ages got much
stron ger and eas ier to use. Col lege
courses now teach 3D Stu dio Max, and
in gen eral peo ple have had time to
learn how to use the 3D mod el ing pack -
ages. 3D mod el ers are still highly
respected mem bers of any game team,
but it is more bal anced now with the
other key art posi tions.

Character Modeler

The char ac ter mod eler is a spe cial ized
breed of 3D mod eler. Some strong 3D
art ists are com pe tent at mak ing
mechan i cal things such as space ships,
tanks, and archi tec ture, while oth ers
seem to lean towards the organics of
char ac ters. Low-poly char ac ter mod el -
ers have a spe cial under stand ing of how 
the detail of the char ac ter will come to
life in the tex ture stage to make the
most eco nom i cal use of their poly gon
bud get.
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Texture Artist

The tex ture art ist, like the con cept art -
ist, is now a highly vis i ble ele ment of
your art team. Games are almost
always con structed out of poly gons
with tex tures on them. The sophis ti ca -
tion of the mod el ing pack ages is so
strong now, the tex ture phase of cre at -
ing a 3D object is usu ally esti mated at
three to four times lon ger than the
actual build ing of the model. The tex -
ture art ist is a 2D art ist who can “skin”
an object in his mind and cre ate a com -
pel ling set of tex tures to “paint” that
skin on the 3D model.

Animator/Motion Capture Studio 

Ani ma tion comes in two broadly dif fer -
ent cat e go ries: char ac ter/ani mal/mon -
ster ani ma tion and every thing else.
Rotating anten nas, wind mills, and radar 
dishes are good exam ples of the every -
thing else cat e gory. Ani mating a wind -
mill is an almost triv ial task for an art ist 
on your team, while ani mat ing the snarl 
on a gob lin’s face is an entirely dif fer ent 
task.

JARGON: Key fram ing is the tech nique
of using a 3D mod el ing pack age to set
key frames to have the engine inter po -
late between.

JARGON: Motion cap ture is using a
spe cial matrix cam era to record the
move ments of a real human actor wear -
ing a motion cap ture suit that has funny
reflec tive balls attached to it. Most pro -
jects that use motion cap ture also use
key fram ing for part of their ani ma tion
duties.

To ani mate a char ac ter, two dif fer ent
solu tions are at your dis posal: key

fram ing and motion cap ture. Key fram -
ing is the older, more estab lished
method of ani mat ing your char ac ters.
Key fram ing excels at ani mat ing car -
toon char ac ters and mon sters and for
extreme move ments—motions that are 
impos si ble to cap ture with a human
actor. Ani mating by key fram ing is an
entirely dif fer ent skill set from 3D
mod el ing, tex tur ing, or sketch ing. If
your pro ject will involve char ac ters that 
need to be ani mated, be sure your team 
has enough com pe tent ani ma tors to get 
the job done; ani ma tion can be a slow
art.

Motion cap ture is the buzz word—
this is the state of the art. Humans
move with very sub tle grace; study ing
a motion-captured move ment will
reveal how much the whole body
moves dur ing the walk or the swing of
a bat. Motion cap ture’s larg est draw -
back would have to be cost in both
dol lars and time spent mas sag ing the
data into usable form. This field is con -
stantly improv ing, and there are half a
dozen com pet i tors in the field. In Chap -
ter 33 I will show you in depth what
you need to know about motion cap ture 
includ ing how to get a suc cess ful bid.

There is quite a bit of tech ni cal
drudg ery involved in smooth ing out all
of the details of the char ac ter’s model
and ani ma tions—deal ing with the skel -
e ton, motion cap ture data, prop bones,
and a host of tiny, nec es sary details.
Some studios divide this work between
the mod el ers and the ani ma tors
depend ing on the nature of the task,
and other stu dios like BioWare have
ded i cated folks called char ac ter rig gers
who han dle these types of tasks.
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Storyboarder

If your game is to have any mov ies or
cin e matic sequences, it is impor tant
that your team have a story board art ist. 
The story board art ist will be able to
design and artic u late the scenes in a
sequence for inter nal and exter nal
review before com mit ting to costly live
action or resource-intensive com puter-
 generated sequences. Show the mov ies 
to the pub lisher, show them to the
team, and work it all out ahead of time
through sim ple boxes and cap tions.
Most storyboarders are accom plished
con cept art ists but not nec es sar ily.

Audio assets come in three main fla -
vors: sound effects, music, and voice-
 over. In the begin ning there were only
crude sound effects per form ing buzzes, 
beeps, and whis tles. We now have full
Dolby 5.1 3D sound. Music has come a
long way from clever tim ing of beeps to 
com po si tions by film com pos ers per -
formed by 50-piece live orches tras. And 
voice act ing is now an art form per -
formed by stars like Pat rick Stewart
and con tracted under the author ity of
the Screen Actors Guild.

Voice-Overs

Voices in a game really bring it to life.
Com pel ling voice act ing rein forces
every other ele ment of interactivity
by having the actors speak to your
 character. The tuto ri als for Starfleet
Com mand went from being a dry intro -
duc tion to our gameplay to being the
most com pel ling Star Trek moment I
ever expe ri enced with George Takei
per form ing Admi ral Sulu teach ing me
to com mand a starship. I remem ber

when Ori gin’s Strike Com mander was
released for $50, but an addi tional
speech pack was avail able for $20 more. 
That is a tes ta ment to wacky prod uct
strat e gies as well as a tes ta ment to the
com pel ling depth voice adds to a game.

The only way to get good voice
work done is to work with an expe ri -
enced voice-over direc tor. A good
direc tor will know imme di ately where
to secure the tal ent, the stu dio time,
and the engi neer, and get you the post-
 processed audio in a for mat you need.
In Chap ter 29 I will guide you through
the pro cess of get ting high-quality
voice into your game. The pleas ant sur -
prise of voice work is that it is prob a bly
the cool est ele ment you can add to your 
game for the money, and it is essen tial
in many role-playing games, which are
dia log and VO inten sive.

Sound Effects

Sound effect engi neers are wiz ards at
lis ten ing to one sound and find ing
clever ways to stretch it, com press it,
twist it, and come up with pre cisely the
sound you need. Some times they will
Foley—that is, record your sound effect 
from the actual object gen er at ing the
sound. Some times the sound engi neer
will record some other sound and then
twist it around just for your game.

Sound effects are an excel lent tar -
get for outsourcing as only the larger
devel op ers with three or more con cur -
rent pro jects can keep a sound effects
crew pro duc tively work ing. Chap ter 30
con tains an inter view with a sound
engi neer so you can see what it will
take to get strong sounds into your
game.
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Music

Some games spend a lot of effort on
music, and it really gets the emo tional
hooks into the player when the music is 
first-rate. Music is prob a bly the most
pop u lar and old est art form world wide.
Nearly any emo tion can be invoked
with com pel ling music. There are two
options: syn the sized music and music
that is per formed live. We spent nearly
$100,000 on the score and 30-piece
orches tra per for mance for Starfleet
Com mand 2. The music was very spe -
cial; all of the sounds are richer and
fuller bod ied when per formed by
humans ver sus a syn the sized chip.
That being said, a sin gle musi cian can
cre ate extremely strong music with a
pro fes sional syn the sizer and soft ware.
Chap ter 28 will dis cuss outsourcing
music in detail and give you plenty of
leads to be sure your game has the
emo tional impact of high-quality music. 

Man age ment of a game pro ject is the
most crit i cal com po nent in my expe ri -
ence. In recent pri vate email with other 
stu dio heads in the indus try, the con -
sen sus was that a devel oper is lim ited
in num ber of teams not by pro gram -
mers or art ists, but by qual ity pro duc -
ers/pro ject man ag ers. That being said,
the man age ment of a game pro ject is
often shared by a group of indi vid u als
with dif fer ent respon si bil ity sets.

Line Producer

The line pro ducer coor di nates count -
less small tasks that one by one are not
very chal leng ing, but taken as a whole
is a daunt ing amount of work that
needs to get done every day. If a pro ject 
lacks a line pro ducer, the effi cacy of

every team mem ber will be com pro -
mised by a lit tle dis trac tion at a time.
The line pro ducer will often sup ply the
team with food when the hours are
forced and late; will get design doc u -
ments printed and sent over night; and
will often coor di nate get ting builds out
to the pub lisher and to beta test ers.
The line is a crit i cal func tion that
should be filled by a line pro ducer,
instead of your art direc tor on Mon -
days, your 3D graph ics pro gram mer on
Tues days, and so on.

JARGON: Builds and revs refer to
interim func tional ver sions of the game
dis trib uted for test ing to inter nal and
exter nal test ers.

Associate Producer

The asso ci ate pro ducer is found on
larger pro jects in a sin gle team com -
pany, and all with mul ti ple teams com -
pa nies need an asso ci ate pro ducer.
Pub lishers also struc ture them selves
with an exec u tive pro ducer man ag ing a
group of titles and an asso ci ate pro -
ducer on each title per form ing
day-to-day man age ment. The asso ci ate
pro duc ers have an inter est ing com bi na -
tion of a lot of respon si bil ity and lit tle
author ity. The asso ci ate pro ducer is the 
under study of the exec u tive pro ducer.
The busi ness nego ti a tions, con tract ing,
and human resource deci sions will be
car ried out by the exec u tive pro ducer,
but in almost every other aspect of the
game pro ject the asso ci ate pro ducer
will have a strong con tri bu tion to make. 
The asso ci ate pro duc ers are often bur -
dened with the dreary task of updat ing
the sched ule and report ing on task
track ing. The asso ci ate also helps com -
mu ni ca tion between all team mem bers
and is usu ally the stron gest advo cate
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for the game. In truth, each stu dio has
its own name for the hier ar chy of man -
ag ers in the orga ni za tion such as assis -
tant pro duc ers, senior group pro duc ers, 
and pro ject plan ners.

Studio Head/Executive Producer

The stu dio head at a game devel oper
and the exec u tive pro ducer at the pub -
lisher each have the same fun da men tal
job on a game pro ject: be respon si ble
for plan ning and exe cut ing the pro ject
in a profit-producing man ner.

Stu dio heads are almost always the
found ers of their own com pa nies, those 
who have risen through the ranks and
are indus try vet er ans and who have
paid their dues and made money for
their pub lish ers in the past. In the case
of Valve, Gabe New ell brought lots of
pro ject man age ment expe ri ence from
thir teen years of cre at ing soft ware such 
as Microsoft Win dows. Stu dio heads
run small com pa nies—game devel op -
ment shops—and have to simul ta -
neously be game design ers who are
pas sion ate about their games, soft ware
man ag ers who respect tech nol ogy, and
busi ness men who are savvy enough to
get a good pub lish ing deal. Some devel -
op ers such as id and Epic have divided
the role of the stu dio head into a more
prac ti cal split of one per son run ning the 
busi ness and another act ing as the pro -
ject leader for the game.

The busi ness devel op ment exec u -
tive at the pub lisher often sup plies the

exec u tive pro ducer on the pub lish ing
side with a game pro ject and game
devel oper lead. The exec u tive pro -
ducer’s job is to then com plete the
eval u a tion of the devel oper and pro ject
to deter mine its suit abil ity for pro duc -
tion. If the exec u tive pro ducer is
con fi dent the pro ject should go for ward, 
he will nego ti ate the key terms with
the devel oper and work to help the pro -
ject meet its first inter nal green-light or 
assess ment mile stone. If the pro ject
passes, then the exec u tive pro ducer’s
job is to over see the pro ject’s prog ress
through the reports gen er ated by the
asso ci ate pro ducers and by look ing
over builds of the pro ject in prog ress.
The exec u tive pro ducer is often called
upon to main tain the rela tion ship with
any licenses and is some times involved
in con tract ing exter nal ven dors. The
exec u tive pro ducer is the per son most
vis i ble inside the pub lish ing com pany
for the game’s suc cess, while the press
and the fans tend to focus on the game
devel oper.

Producer

As a game devel op ment stu dio grows
into two teams or larger, the role of the
pro ducer becomes crit i cal to the effec -
tive exe cu tion of the stu dio’s pro jects.
The pro ducer is the per son who will
man age the pro ject at a larger devel op -
ment stu dio, allow ing the stu dio
head/exec u tive pro ducer to con cen trate 
on stra te gic com pany issues.
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Quality Assurance Parts
Qual ity Assur ance (QA) is another crit i -
cal com po nent of game devel op ment.
The sin gle best way to test your game
is of course to play it and play it until it
is solid and as much fun as you know
how to make it. The prob lem with this
method is that it will take a very long
time for a sin gle per son to play through 
a game in its entirety (which may not
even be pos si ble), and a sin gle per son
will make errors and have a bias.

The indus try has yet to come up
with a uni fied test ing method that is
known as the best prac tice employed
widely. Instead each devel oper and pub -
lisher and indeed each game pro ject
tends to have its own QA pro cess.
Microsoft appears to be the orga ni za -
tion that exerts the most effort in a
rig or ous QA pro cess.

Most small devel op ers do not have
a full-time QA staff, as they would only
see use ful work roughly half of a pro -
ject’s life time. Larger, multiteam
devel op ment com pa nies can often gain -
fully employ a full-time QA staff. For
exam ple, BioWare employs a full-time
QA depart ment of over ten peo ple,
which sup ple ments the even larger QA
teams at their pub lish ers, reduc ing the
errors sent to the pub lish ers to speed
up devel op ment and sav ing the devel -
op ers them selves from hav ing to test
their own stuff, instead allow ing them
to focus on fin ish ing new con tent/fea -
tures. Smaller devel op ers often
cross-train the line pro ducer and asso -
ci ate pro ducer to be the first line of QA
with a backup of team-wide test ing
days.

All high-profile com mer cial games
receive a con sid er able amount of pro -
fes sional test ing by the pub lisher’s
inter nal QA depart ment. This depart -
ment fol lows the guide lines set by the
pub lisher’s man age ment and works as
effi ciently as pos si ble to report defects
in con tent and qual ity to the devel oper
prior to com mer cial release. Most com -
mer cially released games have antic i -
pated release dates that are dif fi cult to
post pone in the case of a late pro ject or
a par tic u larly buggy one. These inter nal 
QA teams are trained to report the
sever ity of the defect and gen er ally cre -
ate high-quality bug reports that have
items pri or i tized for the devel op ment
team’s atten tion.

QA Lead

The QA lead is the per son who leads
the efforts of the QA staff. The QA lead 
is always a for mer tester who showed
prom ise of supe rior skill in orga ni za tion 
and com mu ni ca tion. The QA lead coor -
di nates get ting new builds or revs of
the game in prog ress.

The QA lead also proof reads all
reported defects from her team and dis -
cards dupli cate and erro ne ous reports
and often rejects reports back to the
report ing tester, request ing clar i fi ca tion 
and/or test ing. The QA lead is almost
always an aspir ing game designer or
pro ducer and often includes exten sive
com men tary on the game’s con tent in
order to gain vis i bil ity for pos si ble
 promotion. This is because most pub -
lish ers have an out dated, poor con cept
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of the QA staff and treat them as low-
 skilled, low-paid work ers, leav ing those 
work ers with lit tle choice for a career
in QA. Instead they are actively try ing
to strike out into devel op ment or some
other role in the game indus try. A nota -
ble excep tion to this is Micro soft,
which seeks out folks with col lege
degrees and pays well for its QA
posi tions.

Main Team

The main QA team is the team that will 
mon i tor the game’s prog ress from the
time the game is ini tially sub mit ted to
QA through release and often into
post-release. The main QA team will go 
through stages of vary ing pro duc tiv ity
in direct rela tion to the devel op ment
team’s abil ity to respond to the bug
reports in a timely fash ion. This team is 
gen er ally referred to as the QA team
even though there are many other
poten tial test ers of the game. The main 
QA team will often rotate in fresh team
mem bers as a nat u ral pro cess of other
games fin ish ing and employee turn over.

Multiplayer Team

Games with sig nif i cant multiplayer
gameplay often have a QA team ded i -
cated to test ing this func tion al ity. This
is more com mon with PC games, as
con sole games tend to have much more 
lim ited multiplayer gameplay. The
multiplayer team is used to be sure all
of the modem, LAN, Internet, and
match ing options are thor oughly tested. 
Bugs asso ci ated with multiplayer code
are often more dif fi cult to track down
and report; this allows test ing of the
sin gle-player cam paigns and mis sions
to con tinue on in par al lel. In the same
man ner, indi vid ual mem bers of both the 

multiplayer team and main team are
spe cial ists in a par tic u lar por tion of the
game such as a chap ter or char ac ter
class or play able race.

Fresh Teams

The prob lem with hav ing ded i cated
main teams and multiplayer teams who
look at the same game from three
months to a year is that their abil ity to
dis cern fun da men tal prob lems with
gameplay and usabil ity are com pro -
mised fairly quickly as they learn the
game and lose the crit i cal insight of a
new player. It is still impor tant to have
effi cient teams who know what the
game is and what the last reported set
of bugs were so they can quickly turn
around a bug report to the devel op ment 
team. How ever, fresh teams are often
intro duced to a game the closer it
comes to ship ping, depend ing on QA
resources avail able inter nally to the
pub lisher.

Compatibility Team

The com pat i bil ity team is often a ded i -
cated team of QA mem bers who hap pily 
rebuild com put ers all day while test ing
the major func tion al ity of your game.
These guys have very lit tle work to do
on a con sole! The com pat i bil ity team
usu ally has a stan dard ized check list of
hard ware and oper at ing sys tems the
pub lisher con sid ers com mer cially
impor tant to sup port.

Localization Team

Also, all big games are local ized into
var i ous mar kets, and native speak ers of 
these lan guages will be employed to
QA both the accu racy and the qual ity of
the local iza tion of the game.
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Beta test ing is test ing per formed by
unpaid vol un teer fans who want a first
peek at an upcom ing title and who are
excited by the oppor tu nity to improve a 
game before its release. At first many
pub lish ers were appre hen sive that a
beta ver sion of the game would become 
widely pirated and steal sales from the
release ver sion of the game. Or in the
case of weaker titles, many pub lish ers
con sider it a shrewd strat egy to avoid
the beta test ing stage. Per haps the
most suc cess ful beta test ing pro grams
are run by id; exam ples of these are
Doom and Quake Test. These first-
 person shoot ers had multiplayer
gameplay and no sin gle-player mis -
sions. Even with only three or so maps
to play test, these “tests” by id pro -
duced more hours of fun and gameplay
than most games ever achieve in their
final release. I per son ally played sev -
eral hun dred hours of Quake Test
before Quake was released—sniff—
thank you, id!

Bot tom line, if you want to make a
great game, run a beta test and fix your
game until beta test ing proves you are
ready for release. In recent years the
advent of the mas sively multiplayer
game has required exten sive beta test -
ing. These mas sively multiplayer
games require hun dreds if not thou -
sands of con cur rent play ers to ana lyze
how the server will respond to the
stresses of full release. These thou -
sands of beta test ers are also required
to smooth out the authen ti ca tion,
account man age ment, and game bal -
ance to avoid hav ing pay ing sub scrib ers 
com plete the beta test ing period. The
sheer costs of these games and the

lim ited rigor employed to date on beta
test ing pro grams still results in the
pres sure to release these games to the
pub lic and endure two to six months of
pain ful post-release beta test ing that
strains the faith of your hard core,
early-adopting fans.

Beta Testers

The beta test ers are almost always the
fans who showed up on your mes sage
board when you first opened up shop.
They often have beta test ing expe ri -
ence or have heard about beta pro -
grams and will some times be quite
proactive in their effort to secure a seat 
in your beta test ing pro gram. The num -
ber one rule with beta test ers is to
com mu ni cate with them; fail ure to do
so only cre ates an expec ta tion in the
beta tester’s heart that they are part of
the devel op ment team, only to find out
that their voices are unheard.

Beta Testing Program Manager

To facil i tate this com mu ni ca tion with
the beta test ers, one of the devel op -
ment team mem bers—often the
asso ci ate or line pro ducer—takes on
the role of beta test ing pro gram man -
ager. This is a very stress ful job. The
time period that beta test ing takes
place is dur ing the final months of a
pro ject when every thing must come
together. The beta test ers are anx ious
to see their reported defects fixed in
the very next ver sion of the game and
are quite vocal about new fea tures they
want and how they want the game to be 
bal anced. In Chap ter 23 I will dis cuss
the mech a nisms and tech niques the
beta test ing pro gram direc tor should
employ for a suc cess ful beta test.
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Business Parts
Making games is big busi ness.
Depending on how you look at the
num bers, the con sole game mar ket
(hard ware and soft ware) along with the
PC game mar ket gen er ates more rev e -
nue than the box-office receipts of all of 
Hol ly wood’s films annu ally.

There are a lot of dif fer ent busi -
ness exec u tives who are involved in a
game pro ject; here I will pres ent the
major roles.

Business Development

The busi ness devel op ment exec u tive is 
casu ally called the “biz dev.”

JARGON: “Biz dev” is the short name
given to the busi ness devel op ment
exec u tive at a pub lish ing com pany. 

When devel op ers go around pitch ing
games to pub lish ers, they first need to
get the approval of the pub lisher’s busi -
ness devel op ment exec u tive before the
game is sent to a green-light
com mit tee.

The biz dev per son keeps a close
eye on what is going on in the indus try
and is the first to know about games in
devel op ment that are look ing for a pub -
lish ing deal. The biz dev per son often
nego ti ates the key terms of a game
pub lish ing con tract.

Publisher CEO and President

A chief exec u tive is respon si ble for all
aspects of the game pub lish ing cor po ra -
tion. Very often this indi vid ual has ten
to twenty years in the game indus try
and has a well-developed instinct for
mak ing great games (not infal li ble

though). Making sure that your game is 
vis i ble and impres sive to this key exec -
u tive at green-light meet ings ensures
the high est level of sup port the orga ni -
za tion can bring to bear for your game.

Studio Heads

Founders, lead pro gram mers, vision ar -
ies, game makers, CEOs, pres i dents,
head coaches—what ever you call them, 
stu dio heads are the chief deci sion mak -
ers at a game devel op ment house.
Stu dio heads gen er ally have five to fif -
teen years of expe ri ence in the game
indus try and at least one hit title under
their belt where they held a strong lead 
role. Stu dio heads most com monly
come from pro gram ming and design
back grounds, although there are some
med i cal doc tors of con sid er able renown 
run ning BioWare. Art ists are the major -
ity shareowner at id, and Gabe New ell
of Valve had an exten sive back ground of 
soft ware devel op ment at Microsoft.

Stu dio heads decide the fun da men -
tal struc ture and work ing envi ron ment
for their stu dios based on past expe ri -
ence. The stu dio head is inti mately
involved when a game pro ject is start -
ing up and is usu ally the sales per son
pitch ing the game to the pub lish ers.
Stu dio heads are gen er ally the most
qual i fied team lead ers in their orga ni za -
tion and spend a lot of their time
train ing new pro duc ers to run teams
and subteams.

Lawyers

Both the pub lisher and the devel oper
need the best law yers they can afford.
Each con tract is unique, and while a
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pub lisher’s con tract is the fruit of many
pain ful rela tion ships, the devel oper
should be patient and exer cise great
care in nego ti at ing terms. This is some -
thing you do not want to try on your
own. 

WARNING: Do not nego ti ate a pub lish -
ing con tract with out the aid of a law yer
who has strong expe ri ence in elec tronic
enter tain ment pub lish ing con tracts.

Law yers are actu ally good peo ple who
help you under stand clearly what a
 contract is and is not say ing. Under -
stand ing what you are agree ing to
before you sign a con tract is a fun da -
men tal safety mech a nism for both the
devel oper and the pub lisher. In Chap ter 
27 I pro vide a list of law yers who are
used by dif fer ent stu dios.

Many games are based on licenses such 
as comic books, nov els, mov ies, and
sports stars. In turn, games them selves 
are licensed to cre ate strat egy guides,
action fig ures, T-shirts, and mov ies.
Pub lishers may have their biz dev exec -
u tive man age the licens ing of a game,
or they may have a full-time staff mem -
ber for rou tine licenses such as
strat egy guides.

Sales? Is that not the job of the teen age 
clerk at the local Elec tron ics Bou tique?
Well, yes of course, but well before a
gamer walks into a com puter game
store, a sales force has made the larger
sale of the game to the buyer agent of
the retailer.

The deci sion on the retail buyer’s
part of how many units of the game title 
to order on release depends on how hot 

the title appears to be, the whole sale
price, and the influ ence of any num ber
of incen tive pro grams that have been
nego ti ated between the pub lisher’s
sales force and the retailer’s buy ing
force well before the game’s release.

Sales Executive

Each pub lisher has a top exec u tive in
charge of sales. This per son has a lot of
influ ence on the ulti mate sales of a
game. The exec u tive in charge of sales
has a bud get that goes by sev eral dif fer -
ent euphe mis tic phrases such as
“mar ket ing devel op ment funds”; this
bud get is spent to buy shelf space at
retail. This is a pretty strange con cept
to peo ple who are unfa mil iar with the
indus try—that the pub lisher not only
needs to absorb the risk of fund ing the
devel op ment of the game and its pack -
ag ing and mar ket ing, but also must
com pletely absolve the retailer from
any risk. Selling games is a con sign -
ment busi ness.

The retailer will put the prod uct up 
on the shelves, and if it does not sell
quickly enough, the retailer sim ply
sends the prod uct back and gets its
money back. Retailers take max i mum
advan tage of this rela tion ship when a
highly antic i pated game is released by
order ing as many units as the pub lisher 
will deliver. It sounds great when you
have an order of 200,000 units from
CompUSA for your game, but if your
game fails to meet expec ta tions,
CompUSA will not hes i tate a moment
to send 160,000 units back to you—all
marked up with their price tags—and
sim ply order more later. Those 40,000
units you sold at CompUSA effec tively
had the pack ag ing and ship ping costs of
200,000 units, which wipes out much of 
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the mar gin from those 40,000 units that 
did sell.

A care ful study of some pub lish ers’ 
finan cial reports to the SEC will show
peri odic “write-offs” and “one-time
charges.” There can be a whole vari ety
of rea sons why a busi ness is forced to
report a loss on their books, but in the
case of game pub lish ers it is often mas -
sive quan ti ties of returned games that
they have accu mu lated for as many
quar ters as they could get away with. It 
is not unheard of to see six to ten quar -
ters of accu mu lated returned prod uct
dis charged as a write-off. Keep in mind
that dur ing those six to ten quar ters
this prod uct was accounted for as rev e -
nue. This prac tice is not sus tain able,
and the stron ger pub lish ers do not do
this. A strong sales exec u tive should
work closely with the pub lisher’s chief
finan cial offi cer to man age what is
called “sell-in” to the retail ers with
the goal of hav ing the high est “sell-
 through” to “sell-in” ratio. 

JARGON: Sell-in is the num ber of units
the retail ers order or buy.
Sell-through is the good stuff; this is the
mea sure of how many units of your
game were sold through to con sum ers
—a true sale.

Sales Force and Retail Purchasing
Agents

Under the direc tion of the sales exec u -
tive, the pub lisher’s sales staff meets
peri od i cally with the retail pur chas ing
agents, each of whom rep re sents a dif -
fer ent retail chain. Prior to call ing on
the buy ing agents, a pub lisher will
often host an inter nal sales meet ing to
com mu ni cate their prod uct’s sell ing
points to the sales force. These meet -
ings can some times be fairly lav ish
with large ice sculp tures and Klingon

imper son ators to get the sales staff
pumped up and primed to han dle the
buy ing agents.

Press Relations Manager

The press rela tions man ager will over -
see how the game is com mu ni cated to
the press. For large titles, this is a
nearly full-time job, and a qual ity PR
man ager should be split across as few
titles as pos si ble—one to three titles at
most. The PR man ager will field all
press inqui ries, as well as inqui ries by
those claim ing to be press. The PR
man ager will strategize and plan how
the details of your game will be
released to the press.

JARGON: Buzz—what the press, fans,
and indus try are say ing about a par tic u -
lar title.

If PR has a solid date on when the game 
will ship, then PR can cre ate a solid
plan for ramping up the buzz in a
steady, ever-increasing vol ume to peak
just as the title is released. Releasing
too many of your game’s good ies too
early will pro vide you with lit tle to say
later in the pro ject, and inter est in your
title will sput ter and fade before it is
released. On the other hand, if you do
not release enough infor ma tion on your 
game to grab press and fan atten tion, it
may be dif fi cult to main tain the sup port
of the exec u tives at the pub lisher and
other pro ject stake holders.

Trade Shows

The Elec tronic Enter tain ment Expo, or 
E3, is the larg est show in North Amer -
ica for pub lish ers to get their prod ucts
implanted in the agents’ minds. E3 is a
vast show with tens of thou sands of
atten dees stroll ing through hun dreds of 
dis plays rang ing from mini amuse ment
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parks from the likes of Nintendo to a
fold ing desk and some busi ness cards
from dis count CD dupli ca tors. Thou -
sands of prod ucts will be on dis play and 
scores of tricks are used to try to get
your atten tion, from the oblig a tory
booth babes to breath mints that are
rolled out like cel lo phane. E3 is a
cacoph ony of sound effects, lights,
noise, and peo ple. For all of this energy 
E3 is the larg est news report ing event
in the game indus try and next to the
retail buy ers, the game press is the
sec ond most impor tant con tin gent of
VIPs to grace the floor. These folks
have con spic u ous press rib bons dan -
gling from their badge so you know
when not to speak can didly (handy).

Like any thing com pet i tive, the
press at E3 is out to get more view ers
and read ers. The larger the mar ket
share, the more their busi ness will
grow. Years ago the press were try ing
to fig ure out how to arrange their time
more effi ciently for those pre cious
three days of E3; they wanted to be
sure they looked at every hot game. It
would be a minor trag edy if a com pet -
ing mag a zine or site were to report on a 
major title that you failed to see at the
show. So the pub lish ers and the press
put together a sched ule of viewings and 
dem on stra tions for all of the large
press. That might sound inno cent
enough, but if you think about it for a
moment, you will real ize that all of the
major press walks into the show with a
sched ule of titles fill ing all of the
required gen res and plat forms pri or i -
tized in order of impor tance. Of course
this jour nal ist will still walk the floor,
but it will be between appoint ments or
at the end of the show. This makes it
really tough for the lit tle games try ing

to break out, as they are not even on
the list to be seen.

The Internet game sites have
another pres sure—real-time report ing.
To keep up, all of the major game sites
need to have nearly live cov er age of the 
show in an effort to bring the show to
the fans and of course to gain more
view ers. Real-time report ing is hard for 
sev eral rea sons, not the least of which
is that you need to have some thing to
say. Here again, pub lish ers and the
press will work together to give the
press an E3 pack age a cou ple of weeks
before the show. This pack age always
con tains the best screenshots, plenty of 
quot able mate rial, and occa sion ally a
play able pre view build of the game. The 
better jour nal ists look at this mate rial
as just more infor ma tion; the less rig or -
ous jour nal ists (or those with very lit tle 
time) have been known to lift the
major ity of the quot able mate rial and
pub lish that in lieu of an orig i nal opin -
ion on the game.

Other Trade Shows and Events

E3 is impor tant and dom i nant no doubt; 
how ever, it is hard to get your mes sage
across to the buy ers, press, and fans
when there are 3,000 other titles. Pub -
lishers have been cre ative about how to 
han dle this prob lem; they hold their
own shows in one form or another. For
exam ple, Activision hosts its own show
in Europe between E3 and ECTS (the
major show in Europe) to be sure
aware ness is implanted before and
more effec tively than the ECTS show.

Inter play hosted a very cool event
for three of the Star Trek games (one of 
which was Starfleet Com mand) on the
Par a mount Stu dios lot. Press from
around the world came to view three
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games hosted by George Takei. The
trail ers for all three games were shown
in the posh Par a mount screen ing the -
ater, and a fine lunch was served where 
the press min gled with the devel op ers
for an extended Q&A period after the
press had a cou ple of hours to play the
games. It was a relaxed but focused
event that gave those three games
ample time with the press.

The Marketing of a Game

As you can see there is a lot of sales
and pro mot ing of a game behind the
cur tains, but what about the ads—the
tra di tional form of sell ing a prod uct? Of
course games have ads; take a look at
your favor ite game mag a zine and it
seems like half of the pages are full-
 page ads. And the online sites have
ban ners, nav i ga tional bar head ings, and
a myr iad of adver tis ing terms for the
var i ous bits of elec tronic click-mes.

Like the press rela tions man ager,
the mar ket ing direc tor for a game
should not be spread too thin across
many dif fer ent games. The mar ket ing
man ager will work with the pro ducer
and devel op ment team to craft the
game’s image in all of its var i ous forms: 
print ads, ban ner ads, and the
all-important box.

Just like press cov er age it is impor -
tant not cre ate too much hype for the
game and then fail to deliver on time.
Pub lishers are get ting much more
savvy and are sched ul ing their mar ket -
ing cam paigns to kick off only when the 
ship date is known with con fi dence.

The mar ket ing man ager will also
be respon si ble for get ting your game
shown at smaller ven ues such as the
GenCon game con ven tion held in Mil -
wau kee. The mar ket ing man ager will

coor di nate strongly with the press
man ager and some times super vises the 
press activ i ties. Some times it is con sid -
ered a peer posi tion, and in some places 
the same per son is over loaded with
both jobs. In par tic u lar, the mar ket ing
and press man ag ers will be work ing
closely with any play able demos that
are to be released, mak ing sure they
are cover-mounted on the game mag a -
zine CDs and that the retail stores
carry a sup ply of demos in a dis play.

Hardcore Fans

It is com monly known that hard core
fans and the word-of-mouth sales they
gen er ate is the larg est fac tor in the
num ber of games you will sell. Hard -
core fans are eager to check up on the
prog ress of their favor ite game at the
devel oper’s web site, inter act in the
forums, and beta test. If they like the
game, they can be respon si ble for not
just the sale of the box they buy for
them selves, but for the six or eight
boxes that they have con vinced their
LAN party to play with. Or in the case
of con sole games, the hard core early
adopt ers get the game first and invite
peo ple over to play. I have met fans
who have sold ten, twenty, and more
titles just for their pas sion of the game.
Hard core fans are always look ing for
the best in games; they also have a
bunch of friends the indus try calls
casual gamers and mass-market
gamers. These casual and mass-market 
gamers ask for rec om men da tions from
the hard core gamers. The hard core
gamers will in turn rec om mend the
titles they feel com fort able with. This
is just com mon sense, but what it
means is that Bliz zard’s Diablo was
per fectly poised to cap i tal ize on the
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stream lined inter pre ta tion of the com -
puter role-playing game genre where
just light taps on the left mouse but ton
looted cat a combs and van quished ele -
men tal evil. Valve’s Half-Life laid a
heavy story on top of the first-person
shooter genre dom i nated by id (in fact
they licensed id’s Quake engine) to pro -
duce a mega-hit. And depend ing on how 
you mea sure it, Half-Life and its free,
fan-created mods Coun ter-Strike and
Day of Defeat are the most pop u lar
online games. These games are sim ply
the most approach able, solid, and just
plain fun games you can buy. If you
want your game to sell, study how nar -
row the fea ture sets of Mario64,
Half-Life, and Diablo really are, and
how well and deep these few fea tures
are exe cuted.

Games need to have a man ual, and if
the game is con sid ered a poten tial hit,
then no doubt a strat egy guide will be
pro duced for the title.

Manual

How the man ual gets writ ten var ies
from pub lisher to pub lisher and from
game to game. The most com mon
method is to use an experienced con -
tract man ual writer. This per son
receives a copy of the game about four
to six months before release and inter -
acts with a mem ber of the devel op ment 
team while writ ing to cre ate the most
accu rate man ual pos si ble before a game 
ships. Another com mon method is for
devel op ers to cre ate the man ual given
that they are the most famil iar with the
game’s func tion al ity. The big gest chal -
lenge in cre at ing a man ual is that rarely 
does one have the lux ury of wait ing

until all fea tures have been frozen and
all stats in the game have been bal -
anced. This results in almost all
man u als being vague in some areas and 
fairly nar row in the scope of just pro -
vid ing use of the con trols of the game,
rather than how to play the game. Now
enters the strat egy guide.

Strategy Guide

The strat egy guide fills a niche role in
the game indus try, pro vid ing detailed
stats, walk-throughs, strat egy, and tac -
tics to com plete a game. Writers of
strat egy guides have var i ous sto ries,
but it is not as sim ple a job as play ing
your favor ite game and writ ing up all
the nifty hints and secrets. What really
hap pens is that the pub lisher of the
game and the pub lisher of the guide
work together to get builds of the game 
to the strat egy guide author as early as
prac ti cal in the pro ject. Essen tially, the
guide author is a beta tester too; this
makes the job of writ ing the defin i tive
guide more chal leng ing as the stats,
mis sions, puz zles, and var i ous parts of
the game are still in flux. For instance,
even the ultra-high-profile game Gran
Turismo 3 (GT3) for the PS2 con tains
many dis crep an cies in the pric ing of
var i ous upgrades between the U.S. ver -
sion of the game and the U.S. strat egy
guide. GT3 shipped in Japan well ahead
of the U.S. ver sion and as such there
was a lit tle more time to pro duce an
accu rate guide. Despite this there were 
still dis crep an cies.

For our own Starfleet Com mand:
Orion Pirates, the strat egy guide writer 
of SFC2, Den nis Green, returned to
write the most thor ough guide pos si ble. 
His pro ject came under stress when we 
at Taldren over looked some of his
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requests for infor ma tion dur ing the
final push. Unfor tu nately, after we were 
able to catch up and pro vide him with
the infor ma tion he needed, sev eral
strong chap ters of the book had to be
cut to reduce paper costs for the guide.
It is a tough mar ket to make money
when work already cre ated has to be
cut.

I am aston ished at how quickly a PC
game can reach the store shelves. Do
you know how fast a pub lisher can take
the final gold mas ter from the hands of
the QA lead and deliver a shrink-
 wrapped retail box in an Electronics
Boutique shop in the local mall? Five
days. That is right, in five days a
30-cent record able CD from the local
OfficeMax can be turned into $70 mil -
lion of mer chan dise on store shelves in
the form of Diablo2. This is per haps the 
quick est a game can reach the store
shelves and usu ally only occurs at a fis -
cal quar ter end for the pub lisher—most 
espe cially Q4 for the hol i day shop ping
sea son!

To accom plish this a pub lisher has
an oper a tions man ager who keeps his
eyes peeled look ing for the stron gest
ven dors for CD dupli ca tion, man ual
print ing, box print ing, and assem bly.
This is quite a job, and nor mally they
would like to see about twenty to thirty 
days to get the job done, so as to not
have to pay for express drop ship ments
between the ven dors. But when the
end of the quar ter is rear ing its ugly
face, the oper a tions man ager saves the
day. Toward the two-thirds mark of your 
sched ule, meet with the oper a tions
man ager to nail down the firm dates for 

when they need every thing—final box,
final man ual, and final post ers and other 
good ies in the box. This is def i nitely an
area of the pro ject where it repays you
in spades to be proactive and find out
the due dates for these deliv er ables
ahead of time. 

Console Manufacturers

The con sole man u fac tur ers assign a
pro ducer to over see the devel op ment
of each of the titles for the plat form.
The con sole man u fac turer retains broad 
edi to rial approval rights for the game,
and it is very impor tant to fol low their
feed back to receive your ulti mate
approval for the gold mas ter.

Hardware Representatives

Some of the cool est peo ple to work
with in the indus try are the hard ware
ven dors like SoundBlaster and Nvidia.
These folks are moti vated to be sure
that not only does your game work on
their hard ware but also that your game
takes advan tage of all of the fea tures of
their lat est cards. What that means to a
PC devel oper is a bunch of free hard -
ware such as sound cards, video cards,
joy sticks, and speak ers for use of the
devel op ment team to test the hard -
ware. These folks are best approached
at their booths at the Game Devel opers 
Con fer ence (www.gdconf.com). Tell them
your story, where you are work ing, and
what game you are work ing on, and if
they feel that you are for real, you can
get test hard ware. Please do not abuse
this if you are not mak ing a com mer cial
game and will not be mak ing a gen u ine
test of the hard ware, as it will only
make those resources harder to come
by for the rest of us.
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Post-Release Parts
Releasing a suc cess ful game to retail
will be one of the most dif fi cult things
you accom plish in your pro fes sional
career. After all of the clev er ness it will 
take to get your pro ject funded, staffed,
and real; after all of the ded i ca tion to
the craft dur ing pro duc tion; and after all 
of the blood, sweat, and tears it will
take to drive a game through the final
can di date cycle, you will find the day
after you signed off on the gold mas ter
one of the most pure days in your
career with no task that must be done
now. Instead, you and the rest of the
team will most likely dis ap pear and
redis cover what your fam ily looks like
and decide to talk with them—and
sleep. After this much-needed rest is
com pleted, is it time to dream up a new 
game? No, it is time for post-release.

Post-release involves patches,
updates, answer ing ques tions on the
forums, help ing cus tomer ser vice field
ques tions on the phone sup port lines,
and com bat ing cheat ing. For mas sively

multiplayer games, these issues are
much more seri ous as you are bill ing
for a monthly ser vice instead of a
one-time pur chase of a prod uct. In fact
mas sively multiplayer games have
whole devel op ment teams called the
“live teams” to main tain the soft ware,
add new con tent, act as gamemasters,
and in gen eral keep the prod uct fresh
and alive in the hands of gamers.

Hav ing a bunch of fans is a very
good thing; that is the whole rea son for
your work. How ever, a bunch of fans
require a sub stan tial amount of inter ac -
tion and com mu ni ca tion. At Taldren
about six of the employ ees have taken
the ini tia tive to read our forums on a
reg u lar basis to field ques tions and
mod er ate the forums.

Chap ter 24 dis cusses the issues of
post-release in detail with guid ance
from sev eral stu dios on how to most
effec tively sup port the fans of your
game. 
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Chapter 6 > > > > > > > > > > > > > > > >

Business Context
First

The first pro ject sin that peo ple com mit 
is to dive right in and start design ing
their game, or worse, to start pro gram -
ming. Every pro ject, from the larg est
mas sively multiplayer games with
devel op ment bud gets over $8 mil lion to 
total con ver sions done by some hard -
core fans, needs to be posi tioned within 
an appro pri ate busi ness con text. Even
if you have no plan to make money off
the game, or it is not a busi ness ven -
ture, it is still crit i cally impor tant to
iden tify why you are mak ing the game
and what the goals are for your game.

The Project Triangle
A use ful device for ana lyz ing the goals
of your pro ject is to cre ate a tri an gle
and label the points of the tri an gle as
fol lows: (1) On Bud get, (2) On Time,
and (3) High-Quality/Fea ture Rich. It is
a busi ness law of soft ware devel op ment 
pro jects (and just about any other type
of pro ject) that you can achieve two out
of three of these goals on any pro ject,
but you can not achieve all three. Fail -
ure to under stand that you can only
have two out of three of these prop er -
ties will result in a game that misses
not just one goal, but also two or three
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of these goals! See the dia gram below
for a visual aid to this exam ple:

Each line on the tri an gle is a rela tion -
ship between two of the goals. Each
line should be respon si bly labeled with
the neg a tive con se quence of your deci -
sion. This tri an gle states that every
well-managed pro ject will exhibit one of 
three neg a tive behav iors: being late,
being over bud get, or sac ri fic ing qual ity. 
This sounds pes si mis tic, but it is true.
Once again for impact: Well-managed
pro jects will be late, cost too much, or
be of low qual ity; less well-managed
pro jects will exhibit two neg a tives;
poorly man aged pro jects will fea ture all
three fail ures.

There are many dif fer ent soft ware
devel op ment strat e gies on the mar ket
such as Iter a tive, Water fall, Extreme,
Unified, and oth ers. None of these
devel op ment meth od ol o gies are a
magic potion. You will still be faced with 
the ques tion of how to best man age
your par tic u lar pro ject and its chal -
lenges. Instead, each of these
meth od ol o gies will have strat e gies and
sug ges tions for man ag ing costs, time,
and fea tures. How ever, it will come
down to the busi ness con text of the
game and how you man age your pro ject 
to decide which two goals you will meet 
and which one you work to con trol and
man age.

n On Bud get and On Time—means
you must accept sac ri fice of qual ity

n High Qual ity and On Bud get—
means you must accept a late game

n High Qual ity and On Time—means 
you must accept extra spend ing
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A pro ject where being on bud get and on time is
more impor tant than qual ity

A pro ject where being on bud get and having high
qual ity is more impor tant than time li ness

A pro ject where being on time and having high
qual ity is more impor tant than cost



1. The Sims series: High Qual ity
2. Diablo series: High Qual ity and On

Bud get
3. Quake series: High Qual ity and On

Bud get
4. Ultima Online series: High Qual ity
5. Starfleet Com mand series: On

Bud get and On Time
6. Baldur’s Gate: High Qual ity and On 

Bud get
7. Klingon Acad emy: no goals sat is -

fac to rily achieved

How is the tri an gle related to suc cess?
The Sims is prob a bly the high est gross -
ing PC game in his tory, being at #1 in
the charts for close to two years punc -
tu ated by a few brief weeks off to allow
a major release to have its day. The
Sims was noto ri ously late at over five
years and also over bud get. Why did
The Sims suc ceed when it achieved

only one goal instead of two goals? The
Sims met a huge unful filled demand to
play god to sim u lated peo ple doing ordi -
nary things; this has enor mous appeal
to con sum ers and gamers of all ages,
espe cially women. The design ers of
The Sims knew that above all they had
to get the sim u la tion right. If The Sims
was bor ing or lame, peo ple would be
turned off and not play. So they crafted
and crafted the behav ior of The Sims
almost to exclu sion of any other fea -
tures, con sid er ing the rel a tively mod -
est effort spent on the graph ics. No one 
had mod eled peo ple before quite like
this, and in the early days of the pro ject 
there was only mod est sup port for it, as 
other games at Elec tronic Arts were
given more resources. Thus the
design ers of The Sims did the right
thing and rec og nized the busi ness
param e ters of their pro ject and focused
on what would really mat ter—the
behav ior in The Sims. Sure, if they’d
had stron ger cor po rate back ing early
on, they could have staffed up and per -
haps sped up the research and devel op -
ment phase to under a year and then
just another year to cre ate the whole
game. This would have been ulti mately
more lucra tive for Elec tronic Arts, as
they would have made this ungodly
amount of money ear lier and would
have had made the team avail able to do
the expan sions to The Sims that much
quicker. Looking back at game pro jects
from afar, it is easy to be an arm chair
exec u tive pro ducer and say what you
would have done better, but truth fully
in the early devel op men tal stages of
The Sims there prob a bly was not all
that much to see, and so it would be dif -
fi cult for exec u tive man age ment to
under stand this game and get behind it.
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The Diablo series has been a fan -
tas tic hit for Bliz zard and is the stan -
dard and envy of the PC game indus try
to mea sure against. Bliz zard first
achieved out stand ing finan cial suc cess
with Warcraft II, which built upon the
clas sic real-time strat egy gameplay of
Warcraft I and pol ished it to a tight and
smooth pro duc tion that is the ear mark
of a Bliz zard pro duc tion. Bliz zard’s
model for mak ing mega-hits is to set
aside a large bud get of money, have a
large staff (Bliz zard report edly has
about 200 full-time staff for a pub lisher
of two con cur rent titles), and take as
long as it takes to make the game per -
fect. Bliz zard knows they have a rep u -
ta tion for the high est qual ity games
avail able, and each release they pro -
duce is an oppor tu nity to dam age that
hard-earned rep u ta tion. The Bliz zard
label is prob a bly the sin gle most lucra -
tive pub lisher brand in the indus try. It
is a com mon joke in the indus try that if
Bliz zard ever needed cash in a hurry,
they could print a box called StarCraft
II or Diablo III and just ship a mil lion
empty boxes just for the pre-orders!
This total focus on qual ity has of course 
repaid Bliz zard (and its own ers) hand -
somely. So Bliz zard’s answer to the tri -
an gle is to bypass being on time and
focus on qual ity and, to a lesser extent,
bud get. I just took a peek at Bliz zard’s
web site and noticed that in their
descrip tion of one of the pro gram ming
posi tions is a will ing ness to work long
hours; appar ently Bliz zard games take
as long as they need to as long as
every one is push ing hard.

The state ment of work ing over -
time as a require ment of the job at
Bliz zard is a pretty clear indi ca tion that
they too are wor ried about get ting their 
games done in some sort of timely

fash ion. The point of this tri an gle is not
to fig ure out which one of the tri an gle
goals you are going to aban don wildly
and throw out the win dow; the point is
to iden tify in what part of the tri an gle
you enjoy the most flex i bil ity. Knowing
where you are flex i ble will keep your
pro ject from break ing.

Starfleet Com mand (SFC) is shown 
in the figure as on time and on bud get.
What this means is that qual ity was the
most flex i ble aspect of the pro ject
whereas on time and on bud get were
not flex i ble. SFC was pro duced inter -
nally at Inter play dur ing a time of great
expec ta tions with the impact of going
pub lic and the begin nings of tight fis cal
pol icy. Inter play had many games in
pro duc tion at that time includ ing three
other Star Trek games—Klingon Acad -
emy, New Worlds, and the Secret of
Vul can Fury. Of all the Star Trek games
in pro duc tion, SFC was con sid ered the
under dog as our game focused on the
real-time tac ti cal sim u la tion of naval
starships based on the gameplay of a
twenty-year-old board game called Star
Fleet Bat tles. Klingon Acad emy was a
sexy 3D space shooter fea tur ing over
110 min utes of live foot age with star
tal ent like Chris to pher Plummer. The
Secret of Vul can Fury amounted to tak -
ing the player back to the orig i nal
series with fully dig i tized and ani mated
faces of Kirk, Spock, and Bones. New
Worlds focused on cap i tal iz ing on the
real-time strat egy genre and impres s -
ing the eye with ground troops of the
Star Trek uni verse ren dered in breath -
tak ing 3D detail.

We had a trick up our sleeve with
Starfleet Com mand—a com pletely
unfair advan tage really. Our game, as I
said, was based on sim u lat ing naval
com bat in space between majes tic
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starships of the Star Trek uni verse.
That is prac ti cally half of what the show 
is about if you think about it—pho tons
and disrupters—just watch Star Trek
II: The Wrath of Khan . We knew what
we had and decided to make the best
real-time tac ti cal starship sim u la tion
we could. Along the way we broke new
ground with real-time tac ti cal war fare,
and after we released SFC other titles
like Domin ion Wars and Bridge Com -
mander attempted to find their own
path down the naval starship sim u la -
tion. With the fixed bud get and the
require ment to ship on time, our atten -
tion was focused on what would make
the game: the real-time tac ti cal com bat.

To cre ate a foun da tion for our
gameplay we licensed the mechan ics of
the hit board game Star Fleet Bat tles.
Here we had a coher ent set of game -
play mechan ics that were play tested
and improved over the years. How ever, 
these were gameplay mechan ics for a
hex grid, pen and paper game, not the
game mechan ics for a com mer cial game 
of the late 1990s. Glossing over the
hours and hours of design dis cus sions,
we set tled on an inter face where the
player sees a third-person 3D view of
his starship trav el ing on an invis i ble
plane, bat tling with an aston ish ing array 
of con trols for the oper a tion of the
whole war ship—the elec tronic war fare, 
the shut tles, trac tors, trans port ers,
marines, heavy weap ons, engi neer -
ing—bring ing all of these sys tems to
bear against the enemy starship in dark 
skies. This purity of con cept was a god -
send. I listed SFC as on time and on
bud get. Yes we were a lit tle buggy
when released, but we made a quiet hit
game in a mar ket where so many have
failed—we made SFC.

Quake and Diablo have a lot in
com mon; both games are pro duced by
devel op ment houses with the stron gest 
rep u ta tions, both com pa nies have a
“when it is ready” pol icy for ship ping
their games, and finally both com pa nies 
have paid their dues.

The real inter est ing ques tion is not 
when Bliz zard and id ship their games,
but how they got where they are today.
How did they arrange to make their
first hit game so that they could have a
pile of money to use for their future
games? Bliz zard was kind enough to
pro duce a recount ing of their first ten
years in the busi ness in early 2001. The 
page is no lon ger posted at their site,
and that is a shame. How ever, the his -
tory of Bliz zard started with the name
Sil i cone and Syn apse. They, like all
devel op ers, started out doing work
under con tract for other pub lish ers. It
is ironic that Bliz zard is now eclips ing
Inter play, the pub lisher it worked for
when it started in the indus try. Bliz zard 
was able to cre ate Warcraft with the
help of the Davidsons, who had an
uncanny amount of wis dom to invest in
a pre-Warcraft Bliz zard.

The his tory of id Soft ware is also
about ten years long, where John
Carmack and crew devel oped the plat -
form game Com mander Keen fea tur ing
a foot ball hel met-wearing child pro tag o -
nist. It was Cas tle Wolfenstein 3-D
pub lished by Apo gee that blew every -
one away with its riv et ing 3D action
and launched id into star dom to go on to 
cre ate Doom I and II, Quake I, II, and
III, and to be the engine behind doz ens
of other hit titles.

These folks did not get lucky; they
are cre atively bril liant, have con sid er -
able busi ness savvy, and have worked
hard con sis tently for the last ten years
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through an ever-changing set of param -
e ters involved in mak ing games. What
you need to do as the pro ducer of your
game is to think hard, very hard, and
artic u late on paper what the busi ness
param e ters are for the game you are
mak ing. These param e ters—these

restric tions and require ments—are not
sources of angst to rebel fruit lessly
against. Rather they should act as foci
for your game’s cre ation; they should
act as gen u ine oppor tu ni ties to shape a
suc cess ful vision for your game pro ject.

Questions for You to Answer
Here are some straight for ward ques -
tions; your mis sion is to take some
time, grab a piece of paper, and write
down the answers.
n What are you try ing to accom plish

with this game?
n When must you com plete this

game pro ject?
n How much money do you have to

pro duce it?
n Who do you have to get the job

done?

An Ultra-Low Budget Game

If you are fund ing the pro ject your self
with your free time and hobby money,
you have a very dis tinct limit on how
much money you can afford to spend on 
this pro ject. The goals for your pro ject
should be cor re spond ingly low. After
per form ing your preproduction as out -
lined in Chapters 6 through 10 with
detailed infor ma tion in Chapters 14
through 20, your pro ject should amount 
to no more than 500 to 1,000 hours of
work per per son to fin ish your pro ject
in a year. A way to par tially solve your
bud get prob lem is to share your pro ject
with oth ers: friends, fam ily, and even
folks across the Internet. Coor di nating
a group of vol un teers to work together
on a game pro ject is very chal leng ing,
and their cre ators aban don the

over whelm ing major ity of these pro -
jects. How ever, id Soft ware used
essen tially this method to escape their
stay at Softdisk. Chap ter 25 con tains
sev eral inter views with folks who have
been both suc cess ful and not so suc -
cess ful with their vol un teer pro jects.

The goal for this type of pro ject for
the cre ators is most often to do the pro -
ject for fun and to act as a com pel ling
dem on stra tion of their abil i ties to land a 
full-time posi tion in the game indus try.
There are two prin ci pal paths to take:
Make a small game or pro duce a mod i fi -
ca tion to an exist ing com mer cial game
(called a mod).

JARGON: Mod is the name for a game
that is made from the engine and assets 
of another game.

Ambi tious mods that offer exten sive
changes are often called total con ver -
sions. Making a small game and mak ing 
a mod are two dif fer ent sorts of pro -
jects; each has its own chal lenges, and
you will learn dif fer ent things by
accom plish ing them.

Many peo ple might think that cre -
at ing a demo of a sim ple real-time
strat egy (RTS) game that has incom -
plete AI, poor art, and no sound could
still rep re sent your pas sion for cre at ing 
a large, com mer cial RTS. Yes, you
might get your pas sion across, but in
my opin ion it would not be the best
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dem on stra tion. Just like con sum ers of
games, we do not want to have ten fea -
tures shod dily exe cuted. Instead we
would rather see just three or four pol -
ished fea tures that are shippable. It is
not inter est ing to know how long it will 
take you to imple ment fea ture X, rather 
it is much more com pel ling to know
how long it will take you to drive fea -
ture X to ship ping qual ity. The folks at
Sil ver Creek Enter tain ment have taken 
this to heart and have pro duced the
most excel lent card games: Hard wood
Spades, Hard wood Hearts, and Hard -
wood Sol i taire. These folks have taken
the very sim ple fea ture sets of these
clas sic card games and have added gor -
geous 2D graph ics, flaw less online
multiplayer for mat, and clever added
fea tures such as cus tom iz ing your ava -
tar’s look and toss ing fire balls at your
oppo nents. Sil ver Creek started with an 
art ist pas sion ate about qual ity for his
card games and two other devel op ers;
they now are run ning their own devel -
op ment com pany and are host ing their
own online games with out fund ing from 
a pub lisher. This is a sig nif i cant accom -
plish ment, for these folks have
achieved what many devel op ers aspire
to—self-funded games; and they have
done it in an area of high risk—online
games.

This is such an excel lent model—
driv ing a few fea tures to per fec tion—
that the folks at Sil ver Creek are not
send ing out their resumes and seek ing
a job work ing for some one else in the
indus try; instead, their hobby pro ject
was devel oped in a prod uct with real
value to thou sands of play ers.

To be suc cess ful with this model
you need to find a game con cept that is
sim ple but play able and would require a 
min i mum of engi neer ing to get it

func tional. This would leave the bal -
ance of your time to cre ate lush pol ish
to that fea ture set.

Cre ating a mod of a com mer cial
game is another way to work with an
ultra-low bud get. Prin ci pally, two guys,
Cliffe and Minh Le, cre ated the phe -
nom enally suc cess ful mod to Half-Life
called Coun ter-Strike (CS) with some
tex tures cre ated by three other guys.
They started with the Half-Life engine,
which is in turn a vari a tion of the
Quake engine. Half-Life itself is a
mega-hit from Valve Soft ware that taps
into the underserved mar ket of play ers
look ing for a com pel ling story to
engross them as they enjoy the action
of the first-person shooter genre.
Starting with a com mer cial hit game
has the same com pel ling mar ket ing
poten tial for your mod as it does for a
pub lisher’s sequel to a hit game. The
Half-Life engine was emi nently amend -
able to user mod i fi ca tion, to the point
where even the menus of the game
sup port choos ing a cus tom game type.
The CS pro ject was cre ated by an expe -
ri enced team that had worked together
on Action Quake 2 and other mod pro -
jects before, so a sin gle mod pro ject
was just the first step for these guys. It
was their third pro ject that really blew
every one away includ ing Valve. This
team, due to its expe ri ence and rep u ta -
tion on pre vi ous mod pro jects, received 
unprec e dented sup port from Valve
includ ing design feed back, tech ni cal
sup port, and even pro ject financ ing.

Coun ter-Strike per fectly illus trates 
a pro ject that is on bud get and is of very 
high qual ity, but the time side of the tri -
an gle had to be as flex i ble as they
come. CS was released in the sum mer
of 1999 as beta 1, and it took nearly two 
years for it to pro ceed through four
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more major releases and ship as an
expan sion to Half-Life in retail.

Fixed Budget, Fixed Deadline

I am most famil iar with pro jects with
these sorts of param e ters, all of my
ship ping titles have had these param e -
ters. I have worked on one pro fes sional
title that had a ridic u lously low bud get,
PlanetNET, that never shipped. At
Taldren we are now work ing on sev eral 
game con cepts that have a vari ety of
busi ness param e ters to ful fill dif fer ent
roles for the future of Taldren. But fixed 
bud get, fixed dead line games are what
my rep u ta tion is built on. To make
these pro jects work you must walk
back wards from your ship ping date and
deter mine your beta and alpha dates.
This will give you a gross amount of
time avail able for your pro duc tion and
preproduction phases. I am a strong
sup porter of preproduction and feel that 
any pro ject worth doing should spend
about 15 to 35 per cent of the total
devel op ment time in preproduction.
This will give you a crude esti mate of
the man-months you have avail able for
pro duc tion. This is your bud get for
man-months.

Now with your man-month bud get
in hand it is time to sketch out the fea -
ture set of your pro ject. Break down
your list of fea tures into three piles:
pri mary fea tures, sec ond ary fea tures,
and ter tiary fea tures. This section dis -
cusses how to iden tify your core
fea tures and put the sec ond ary and ter -
tiary fea tures into other piles. You must 
then cre ate a pro ject plan that clears
away all of the depend en cies and risks
and sup ports the pri mary fea tures.
Chap ter 10 out lines the pro ject plan
while Chapter 20 drills down to details.

Dur ing pro duc tion on these titles
you will find your self shift ing sec ond ary 
tasks to ter tiary and pri mary to sec ond -
ary when you are low on time and
pop ping the sec ond ary and ter tiary
tasks up when you have avail able time.
It is vitally impor tant to your pro duc -
tion team that you do not make all
fea tures must-do items that you reluc -
tantly cross off as real ity pres ents itself. 
Peo ple per form badly when under the
cloud of being fail ures; for the sake of
your team and your game, set them up
to suc ceed by prioritizing your fea tures
into these three dif fer ent cat e go ries. In
fact, your team mem bers will cruise
through their pri mary tasks so much
more con fi dently that they will develop
their fea tures at the fast est rate pos si -
ble. Feel ing like win ners and mak ing
prog ress only enables them to get
excited and want to knock off the sec -
ond ary and ter tiary items. Per haps the
most com pel ling rea son to sep a rate
your fea tures into these three piles is
that all fea tures inher ently have a pri or -
ity, and you will make choices dur ing
pro duc tion. But it is only through for -
mally acknowl edg ing these pri or i ties
and writ ing them up in your plan that
you will derive all of the plan ning ben e -
fits of know ing what you really must
get done.

AXIOM: All games inher ently have pri -
mary, sec ond ary, and ter tiary fea tures;
the wise devel oper will embrace these
pri or i tized fea tures lists and turn them
into an asset.

Chap ters 11 and 21 dis cuss spe cific
tech niques for mea sur ing prog ress and
task com ple tion that enable the high est 
qual ity workflows.
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High-Profile/High Quality Projects

For the high-profile, mega-hit titles
from well-established houses like
 Blizzard, id, Verant, and BioWare, a
 different set of chal lenges pres ent
them selves—all of them revolv ing
around an indus try and fan base with a
high set of expec ta tions for these great
devel op ers’ next titles. This means that 
qual ity must be so high that each
release sets new high water marks for
the indus try to try to achieve.

To under stand better what goes
into a mega-hit game, it is a great idea
to look under the hood of a mega-hit
and start pull ing on the hoses and
unbolt ing the pieces and look ing to see
how things fit together. I call this pro -
cess cre at ing a reverse design doc u -
ment after the tech nique of reverse
engi neer ing. Chap ter 8 gives you an
idea of the steps you should cover
when writing a reverse design doc u -
ment. For myself I wanted to see what
went into the con struc tion of Diablo, so 
I spent 27 pages of text detail ing to
myself how char ac ters grew, how big
the iso met ric tiles were, how the pal -
ette was laid out, how the inven tory
sys tem worked, the user-interface, and
all of the other parts that went into the
pro duc tion of Diablo, includ ing the
man ual and box design. What I dis cov -
ered aston ished me: Diablo is actu ally a 
very sim ple game with a small set of
fea tures. This hit me like an epiph any.
Now when I walk through E3 or flip
through a game mag a zine I quickly pro -
ject a mini-reverse design doc u ment in
my mind for these games to get an idea
of how com plex they are. This led me
to for mu late Erik’s Axiom 13 of Game
Design.

AXIOM 13: As the com plex ity of a game 
increases, its like li hood of com mer cial
suc cess decreases at a geo met ri cal
rate.

I highly encour age you to cre ate a
reverse design doc u ment for your
favor ite mega-hit whether it be Quake,
The Sims, Total Anni hi la tion, or
another title. What you will find is that
these games all have a clean, tight ened
fea ture set that is pol ished to a degree
that their com pet i tors have not been
able to achieve. In fact, Michael Abrash
decided to join id Soft ware for many
good rea sons, but one of the rea sons he 
chose to join the Quake team was
because early in the pro ject John
Carmack wanted to put in a por tal tech -
nol ogy that would allow play ers to
seamlessly jump from one Quake map
to another in an extremely com pel ling
ver sion of action cyberspace. This fea -
ture was cut from pro duc tion and in fact 
has yet to ship in a Quake game. This
again is a reflec tion of the theme of
con cen trat ing on exe cut ing your fea -
tures well.

But with out know ing better I
would have thought these very suc -
cess ful devel op ers would give no
thought to add ing fea tures to their pro -
jects—heck, they don’t even have to be 
late. They could just hire teams and
subteams to get these fea tures done,
right? No is the sim ple answer. The
 difference between a strong devel oper
and a weak devel oper on your team is
not just a lin ear dif fer ence in work out -
put; it can lit er ally be a ten fold, hun -
dred-fold, or more dif fer ence in
pro duc tiv ity. In fact for the net work ing
code in Quake, John Carmack hired a
pro gram mer whose whole career was
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in cre at ing net work ing code. For some
rea son this did not work out well for
Quake, and the pro gram mer moved on.
In two months time John Carmack
came up to speed on the issues
involved in net worked games and pro -
duced a solid net work ing layer that was 
only 2,000 lines long and, as usual for
John Carmack, set a new stan dard for
multiplayer Internet gam ing per for -
mance. From the time The Myth i cal
Man-Month was writ ten by Fred er ick
Brooks, the idea that you could sim ply
add up pro gram mers like can ta loupe in
your gro cery cart has been under
attack. Sur pris ingly, many peo ple will
attempt to add pres sure to your pro ject
by ask ing you to hire more folks and
get more done—or much more com -
monly get it done for a spec i fied quar -
ter. You cer tainly can get use ful work

done by hir ing crack inde pend ent con -
trac tors and extra staff, but it is not a
magic bul let. You need to orga nize and
man age this extra tal ent. Adding addi -
tional staff requires more admin is tra -
tive over head, and there is a crit i cal
thresh old of num ber of staff in an area
on a pro ject beyond which you get
dimin ish ing and ulti mately neg a tive
returns on work, even if the peo ple on
the pro ject are com pe tent. This is prob -
a bly due to the increas ingly com plex
com mu ni ca tion required between a
large num ber of peo ple on a pro ject as
it grows in team size.

These mega-hit devel op ers have
learned they can not grow their teams
to indef i nite sizes and still pro duce
clean, com pel ling hits. For this rea son
the fea tures in these games are lim ited
to roughly what their cur rent team can
pro duce.

Walk Away
Ultra-low bud get pro jects should be
sim ple games pol ished to a high degree
or per haps a port of an exist ing game
engine into a new and com pel ling
for mat.

Fixed bud get, fixed dead line
pro jects  should orga nize their fea tures
into pri mary, sec ond ary, and ter tiary
piles and cre ate their pro ject plan in a
man ner that most sup ports the com ple -
tion of the pri mary fea ture sets.

High-profile/high qual ity pro -
jects con cen trate their best devel op -
ment team on a clean, tight set of
fea tures that they will exe cute to a
qual ity level every one else in the
indus try will then strug gle to match.
This will usu ally result in cre at ing a
bar rier of entry that will place your
orga ni za tion ahead of the com pe ti tion,
and like com pound inter est you should
be able to reap the result for years to
come.
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Chapter 7 > > > > > > > > > > > > > > > >

Key Design Elements

All games start as an idea, some thing
like “Would n’t it be cool to be a space
marine and blow up zom bies on
Phobos” or “Would n’t it be cool to be a
pilot in a star fighter involved in an epic 
strug gle to over come the oppres sion of
a star empire gone bad” or “Would n’t it
be cool to drive mod i fied street cars on
Tokyo streets at night.” These idea
sparks are often the source of long con -
ver sa tions between devel op ers late into 
the night at the stu dio. Another poten -
tial start ing point for a game is a
licensed prop erty; i.e., “make a
RPG/RTS/action game using XXX
license.” (Fans may want to play that
license spe cif i cally. Major licenses
include Star Trek, Star Wars, D&D,
WWF, Lord of the Rings, and Harry
Pot ter.)

Chap ter 6 dis cussed get ting your
busi ness goals and param e ters set tled
for your pro ject before you start for mal
design and devel op ment of your game.
This chap ter dis cusses how to use the
struc ture your busi ness con text and
your game ideas pro vide and how to
turn them into a game con cept wor thy
of flesh ing out into a game design
doc u ment.

Chapter 7 : Key Design Elements 75

Where the key design ele ments lie in the pro ject’s
life time



Business Context Shapes Design, or Does
Design Shape the Business Context?
First of all, I am not assert ing that hav -
ing your busi ness con text in hand will
act as a mag i cal tool that will turn any
game idea into a well-thought-out game 
con cept. It is only an impor tant aid to
assess the require ments  that your game
idea is imply ing. Some game ideas
(such as the faith ful rec re ation of Mid -
dle Earth where the whole world is
mod eled with strong AI, 3D graph ics
capa ble of great indoor and ter rain ren -
der ing, where an unlim ited num ber of
play ers can join in together on both
sides of epic con flict between good and
evil) can not be rec on ciled with the
busi ness param e ters of two art ists and
a pro gram mer look ing to break into the
indus try, who have six months of liv ing
expenses avail able to them on their col -
lec tive credit cards. That Mid dle Earth
con cept is an exam ple of a game that
will dic tate the busi ness param e ters. If
we take the busi ness param e ters of two 
art ists and a pro gram mer, they might
want to rec re ate an arcade clas sic on

the Nintendo Game Boy Color or
Advance, use it to secure their first
deal, and then move on to more ambi -
tious pro jects.

For many game pro jects there is a
mid dle ground where the busi ness
param e ters and the game idea go back
and forth and refine each other. Per haps 
the devel oper pitches a mas sively
multiplayer game to a pub lisher who is
wary of the costs and risks behind mas -
sively multiplayer. From these talks it
is quite pos si ble the devel oper will end
up cre at ing a game that exploits a
license the pub lisher has rights to and
fea tures a much more mod est
multiplayer fea ture set. This is not an
accep tance of a medi o cre plan; rather it
is a mature devel op ment of the idea
into a via ble con cept. A via ble con cept
is a game that peo ple with cap i tal
believe will be seen through to com ple -
tion, with a high prob a bil ity of favor able 
recep tion in the mar ket to over come
the inherit risk in game mak ing.

Reconcile the Business Context and Game
Idea Early
This pro cess of refin ing the game idea
and busi ness con text is the ear li est
stage of a game pro ject. All pro jects
rec on cile their busi ness con texts and
the game idea at some point. Tragically,
for too many pro jects this rec on cil i a tion 
only occurs after the pro ject man i fests
itself by underperforming, usu ally by
miss ing mile stone dates. Some pro jects 
have a pain ful reas sess ment where
senior man age ment allo cates more
funds and grins and bears it. For other

pro jects, senior man age ment inter prets 
this late rec on cil i a tion as an unpleas ant
sur prise pre sented by an imma ture
devel op ment team and con se quently
can cels the pro ject.

Allo cating more funds and time to a 
pro ject is a com mon occur rence, and
because it is com mon place, too many
devel op ers think it does no harm to
them selves and no sig nif i cant harm to
the pub lisher. That is fal lacy; when a
pub lisher is forced to spend addi tional
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dol lars and push back the release of the 
title, there are many neg a tive impacts.

First of all, the pub lisher must
extend addi tional money to the devel -
oper. This is an obvi ous point, but it
means that these funds are unavail able
towards the devel op ment of another
title with another devel oper or (worse
for this title) funds may be drawn from
the mar ket ing bud get to pay for this
over age.

The sec ond impact is that the pub -
lisher has to delay when they will be
able to start recoup ing their invest ment 
and see a profit that they can put to
work in future games.

The third prob lem is that the
 marketing effort is deflated as the
aware ness for the game is now ill-
 timed, and it will be dif fi cult for the
game cover that mar ket ing was able to
secure for your game last quar ter to
have real value 18 months later. Right
or wrong, the devel oper is the ven dor
and the pub lisher is the cus tomer, and
the adage that the cus tomer is always
right holds firm in this case, with the
devel oper being tar nished by the rep u -
ta tion of poor esti mat ing capa bil ity.

Another rea son to avoid going back 
for extra money and time from your
pub lisher is that the busi ness deal will
never improve. A loss of roy alty points
is com mon; some times you will see a
shift ing of intel lec tual prop erty rights.
In the extreme some times the devel -
oper agrees to an assign ment of equity
in the pro ject to the pub lisher. In the
case of shift ing equity to the pub lisher,
the devel oper is strongly advised to get 
full value for that equity; no mat ter how 
small an equity stake the pub lisher
takes, it will make all other pub lish ers
avoid doing busi ness with the

com pro mised devel oper for fear of a
con flict of inter est and con fi den ti al ity
con cerns.

The devel oper is also los ing time
by going over his time bud get, and
spend ing more time on a pro ject with
the busi ness deal wors en ing is not a
good goal.

The final rea son to avoid a late rec -
on cil i a tion of the busi ness con text and
game idea is to pre vent team mem bers
from becom ing dis il lu sioned and mov -
ing on to another com pany.

At Taldren we have released
Starfleet Com mand, Starfleet Com -
mand: Gold, Starfleet Com mand:
Neu tral Zone, Starfleet Com mand 2:
Empires at War, and Starfleet Com -
mand: Orion Pirates in less than two
years. At the same time we gath ered
more fans and have always pro duced a
profit for our pub lisher. Many of our
employ ees are loyal to Taldren because
of the steady pace of release; they
know their work will be released and
not wasted.

The Effects of a Slipped Game
1. Less work ing cap i tal for the

pub lisher.
2. The total advance is tied up lon ger

than expected.
3. Mar keting dol lars are often wasted

as the hype bugle is blown too
soon.

4. The devel oper’s rep u ta tion almost
always suf fers.

5. The busi ness deal never improves
for the devel oper.

6. The devel oper loses the oppor tu -
nity to work on other titles.

7. Team mem bers are in dan ger of
becom ing dis il lu sioned, and the
team may suf fer uncom fort able
turn over.
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Ion Storm has to be the most infa mous
exam ple of the con se quences for late
rec on cil i a tion of the busi ness con text
and the game idea. Ion Storm was
founded around John Romero, who is
cred ited with the design of Doom—per -
haps the great est PC game ever. The
UK-based Eidos was flush with cash,
and John Romero left id just as Quake
was enter ing its final stages towards
release. Eidos needed to put the sur -
plus cap i tal from the Tomb Raider
series to work, as all busi nesses must
do. Tomb Raider was so suc cess ful that
Eidos needed to get into a num ber of
games, but estab lished top devel op ers
were already booked, so Eidos would
need to go with a less estab lished
devel op ment house. The idea of tak ing
advan tage of the designer behind Doom 
and cre at ing a new devel op ment house
is not a bad idea; in fact it is a good idea. 
Expe ri ence, a built-in fan base, and a
great story for the media would cre ate
an envi ron ment that would be con du -
cive to game devel op ment, one would
think.

Ion Storm was founded with the
vision state ment that design is king.
Even this is not a bad idea; treated
prop erly this would mean that Ion
Storm would cap i tal ize on its core
strength—game design embod ied by
John Romero—and take advan tage of
exist ing game engines. Looking at how
Ion Storm inter preted their vision
state ment would reveal where Eidos
made their mis take. Ion Storm used the 
vision state ment, design is king, to
treat game devel op ment as a pure art
form and lost respect for a strong
devel op ment pro cess. Ion Storm’s mar -
quee pro ject Daikatana suf fered all of
the ills described above. Whole engine
retool ing caused mas sive delays and

required Eidos to dou ble the already
over gen er ous advance of $13 mil lion to
$26 mil lion to keep Ion Storm’s three
pro jects roll ing.

Daikatana did not just lose face in
the game press, it became the mate rial
for much deri sion, and even the local
Texas news pa pers saw the poor man -
age ment at Ion Storm as a good story
for a series of col umns. Ion Storm not
only suf fered crip pling turn over, but
some employ ees helped feed the neg a -
tive press storm by leak ing to the press 
ugly inter nal email. John Romero was
forced to hand over the com pany to
Eidos, and their games shipped to lit tle
suc cess. Ion Storm’s Dal las office has
been closed by Eidos to what amounts
to a large write-off of Lara Croft earn -
ings and a rep u ta tion for Eidos to
over come. In fact the qui eter Ion Storm 
Aus tin stu dio run by War ren Spector,
which shipped the crit i cally acclaimed
Deus Ex, is now look ing for a shiny
new name to oper ate under to dis tance
that stu dio from the ill-fated Dal las
stu dio.

The sad thing is that John Romero
really can design games; just play
Doom any day and you will see how
amaz ing a game it was and still is. And
Eidos turned on the cash to set up the
game for great ness. It is just heart -
break ing, really, to think about the
poten tial of Ion Storm and to see it fall
for lack of rig or ous devel op ment
meth ods.

What can be worse than either
pump ing more money into a late pro ject 
or can cel ing a pro ject? Shipping it. It
should never be done, but almost every 
large pub lisher has shipped a game well 
before it was fin ished. I don’t mean just
with bugs, I mean before crit i cal parts
of the game were com plete.
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Descent to Undermountain from
Inter play is a clas sic exam ple of a game
that was shipped too early. The idea
behind Descent to Undermountain was
to take advan tage of two key assets of
Inter play: the Advanced Dun geons and
Dragons license and the mega-hit
Descent. Man age ment at Inter play
decided it would be a snap to plop down 
some fan tasy envi ron ments, char ac ters, 
and mon sters to bash. Man age ment
decided the Descent game engine
would be ready for imme di ate devel op -
ment into another title. Most pub lish -
ers do not have a strong tech ni cal
direc tor avail able for code review. Yet at 
the same time many pub lish ers also
nego ti ate the terms of the pub lish ing
deals to either own the soft ware engine 

behind the game or have a license to
the soft ware engine. Descent to
Undermountain was a case where the
rev e nue oppor tu nity was so large as to
pre vent an objec tive review of what it
would take to get the game done. The
orig i nal busi ness param e ters for this
title called for a bud get of only six
months of four devel op ers’ time. No
estab lished devel op ment house was
cho sen to do the job; rather an ambi -
tious inde pend ent con trac tor pro gram -
mer stepped up, and var i ous art ists at
Inter play con trib uted to the pro ject. No
pro ject man ager was allo cated. Let me
share with you what Gamespot thought 
of the results of this game after it
slipped to three years and six times the
orig i nal bud get:

From Gamespot review of Descent to Undermountain:
But some where along the line some thing went hor ri bly wrong, and now
gamers are ask ing them selves two ques tions. The first arose merely out of
befud dle ment: How could the com pany that pro duced Fall out also be
respon si ble for one of the lous i est games to come down the pike in quite a
while? The sec ond, though, addresses a much more seri ous issue: Why did
Inter play ship the thing when it was n't even close to being the sort of cut -
ting-edge prod uct the hype machine had led us to believe it would be?
…There's prob a bly no way to learn the answer to the first ques tion,
but—thanks to some very frank mem bers of the Descent to Undermountain
team—the answer to the sec ond is now com mon knowl edge. The game
went out when it was sched uled to go out (in time for a Christ mas release)
even though it was n't ready. That's not just me spec u lat ing; that's pre cisely
what a mem ber of the DTU team stated in a recent post on Usenet.

When a pro ject is three years in the
mak ing and six times the orig i nal bud -
get, there is tre men dous pres sure to
just ship the game. At the time, Inter -
play was receiv ing a huge amount of
atten tion for Descent to Undermoun -
tain; every one wanted a truly 3D
dun geon romp. (Dun geon Siege, the
first really 3D dun geon romp ing game,
and BioWare’s Neverwinter Nights,

which is a more detailed 3D imple men -
ta tion of D&D, were n’t released until
2002.) Inter play thought at the time
that with all the hype, maybe, just
maybe, the early sales in the first few
weeks would be large enough to recoup 
a sig nif i cant por tion of the costs. It was
also Christ mas time when 40 per cent
or more of our sales as an indus try hap -
pen. Inter play had three choices:
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1. Ship it now.
2. Can cel the pro ject alto gether.

(Remem ber lost money really is
lost, and it is best not to chase it.)

3. Find a real AAA devel op ment
house and start over with a new
large bud get and two years more of 
devel op ment time. (Really the

same thing as can cel ing the
pro ject.)

Unfor tu nately for Inter play at the time,
can cel ing the pro ject or start ing over
with a new devel oper appeared to be
more expen sive than ship ping the title.
Let us see what Gamespot thought of
this deci sion to ship the game:

From Gamespot review of Descent to Undermountain:
The les son to be learned should be obvi ous: If you're gonna ride the hype
machine, you'd better deliver the goods. Sadly, DTU does n't even come
close—and the worst part is that some time over the next year or so we'll
prob a bly see this same story played out all over again.

So what have we learned today? That push ing a prod uct out the door
before it's ready makes loyal cus tom ers angry; that game devel op ers should 
keep at least one eye on what's going on in terms of tech nol ogy when work -
ing on a new game; and that if you buy Descent to Undermountain after
read ing this, you get what you deserve.

Descent to Undermountain shipped in a 
con di tion that was far below the indus -
try stan dards of the time, Diablo and
Quake II. The hype behind this game
also crushed it. It is just pos si ble that if
Inter play had devel oped this title qui -
etly, hard-core fans of AD&D and/or
Descent might have bought 20,000 cop -
ies and been patient for a patch or two.
I am not say ing this is a great idea, but
it is better than a hype storm. This is a
poor way of doing busi ness; the game
indus try shows time and time again
that the mega-hits are just games that
offer straight for ward gameplay with
strong pro duc tion val ues. Wacky or
niche games or poor crafts man ship are
not rewarded. Just make a few qual ity
titles and you will spend a lot less
money in devel op ment, and your indi -
vid ual titles will have more cap i tal to
work with.

Descent to Undermountain was a
per fect case where the game idea and
the busi ness param e ters were in con -
flict. If Inter play wanted a title in six
months and had only a mod est bud get
to accom plish it with, then Inter play
should have com mis sioned the devel op -
ers of Descent, Par al lax, to cre ate a
cool expan sion pack for Descent and
they should have con tented them selves 
with the sales of an expan sion pack.
Per haps it was per ceived that with
Descent II already in devel op ment at
the time, it would have been com pet ing 
for sales. The other option was for
Inter play to allo cate the funds they
were to later plow into Stonekeep II
and hire a top devel oper to cre ate a 3D
dun geon romp of qual ity. Stonekeep II
would later go into pro duc tion for five
years and then be can cel led. You must
cre ate a game that is com pat i ble with
your busi ness con text or fail.
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Methods and the Unified Development Process
Microsoft, the most suc cess ful soft ware 
devel op ment orga ni za tion on the
planet, sells a lot of games. Microsoft is 
per haps best known for its Flight Sim u -
la tor fran chise, but MS now owns
Ensem ble (Age of Empires fran chise),
Bun gie (Halo and Myth, for merly the
pre mier Macintosh devel op ment
house), FASA Inter ac tive, and Dig i tal
Anvil (the for mer Chris Rob erts com -
pany work ing on Freelancer), as well as 
being the pub lisher for a host of exter -
nally devel oped titles such as Dun geon
Siege. Microsoft is a large orga ni za tion
with many lay ers of devel op ment pro -
ce dures that other pub lish ers do not
employ. The first thing Microsoft does
when eval u at ing a devel oper is to send
a small team of game devel op ment
leads com prised of pro duc tion, design,
pro gram ming, and art to eval u ate the
strength of the team. A large part of
this eval u a tion is to also eval u ate the
devel oper’s meth ods to deter mine if
they are com pat i ble with Microsoft’s
and if these meth ods give Microsoft
con fi dence that the devel oper has
thought through their pro ject and will
deliver a great game, on bud get and on
time. Devel op ment meth ods must be
good things judg ing by Microsoft’s
suc cess.

meth·od noun—A means or man ner
of procedure, espe cially a reg u lar and
sys tem atic way of accom plish ing
some thing.

We do want sys tem atic game
devel op ment; this whole book is ded i -
cated to the pre sen ta tion of var i ous
game devel op ment meth ods. Sys tem -
atic and repeat able meth ods allow us to

retain what worked and improve upon
what did not work well. The alter na tive 
to using a method is employ ing ad hoc
tech niques over and over again and
being suc cess ful only by good for tune. I 
rather like to make my own luck, thank
you very much. The first method we
need to nail down is how to rec on cile
your game idea and busi ness param e -
ters. I advo cate using a com fort able
sub set of the Unified Soft ware Devel -
op ment Pro cess devel oped by the three 
ami gos Ivar Jacob son, Grady Booch,
and James Rumbaugh.

The sim ple rea son is that the Unified
Pro cess is quickly becom ing the soft -
ware indus try stan dard. The Unified
Pro cess has a long leg acy dat ing back to 
at least 1967; at this time Ivar Jacob son
worked for the telecom giant Ericsson.
Jacob son had a rad i cal idea for the
design of the next gen er a tion tele phone 
switch ing equip ment at the time, a
method we would now call com po nent-
 based devel op ment. For this pro ject
Ericsson mod eled the whole switch
sys tem and sub sys tems as inter con -
nected blocks. The rela tion ships
between these blocks was then artic u -
lated and revised. The dynamic pro -
cesses of the switch were iden ti fied and 
mod eled. Every mes sage pass ing back
and forth from each object was included 
in this model. This soft ware archi tec -
ture and object mes sage com pi la tion
was prob a bly the best tech ni cal design
doc u ment of the time. This was a rad i -
cal con cept because soft ware cus tom -
ers at the time were not accus tomed to
see ing a blue print of the soft ware
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before the soft ware engi neer ing began.
This method was not cho sen on a
whim; rather it met the demand that
the soft ware be robust enough for the
tele phone switch ing equip ment to
remain oper at ing while receiv ing
upgrades and patches to the soft ware
com po nents of the switch in real-time.

I will skip the mid dle part of the
his tory behind the Unified Pro cess; the
point is that 35 years ago a repeat able
method of cre at ing great soft ware was
devel oped, and despite this, most soft -
ware orga ni za tions have weak
meth od ol ogy.

The Unified Modeling Lan guage
is the stan dard ized text and visual lan -
guage for the artic u la tion of soft ware
design sup port ing the Unified Pro cess.
Beyond the devel op ment of Ivar
 Jacobson, Grady Booch, and James
Rumbaugh, UML enjoyed broad sup -
port and major com pa nies such as IBM, 
HP, and Microsoft joined in the devel -
op ment and stan dard iza tion of UML.

The pur pose of a soft ware devel op ment 
pro cess is to take the user’s require -
ments and trans form them into a func -
tional soft ware sys tem. That trans form
stage is what we game devel op ers are
doing when we make games. We take
the vision of the gameplay—how it
should play—and turn that into a fin -
ished game.

JARGON: Require ments cap ture—
artic u lat ing the require ments the func -
tional soft ware must sat isfy, such as to
be fun or to run at 30 frames per
sec ond.

What is the first step in the devel op -
ment pro cess? Fig uring out what we
are sup posed to do. There is a neat for -
mal ized term for this: require ments
cap ture. Require ments cap ture is
some thing you have already started.
Those busi ness con straints from Chap -
ter 6 are some of the require ments the
soft ware must sat isfy. How do we
method i cally dis cover the rest of our
game’s require ments? The short
answer is that there is no quick, mag i -
cal method to sit down and write up in a 
sin gle sit ting all of the require ments
your game must ful fill. Wait, don’t go
away, I am still going to show you how
to do it; it just involves sev eral iter a tive 
steps.

First, if you have not already done this,
write down your game idea on a sin gle
sheet of paper. Write two or three sen -
tences that describe your game in the
cen ter of the piece of paper. Now in no
par tic u lar order write down the major
func tion al ity of the game in an out ward, 
radial man ner from the game idea in the 
cen ter. The larger, chunk ier aspects of
the game should be close to the cen ter
and the detailed ideas far ther away. For
exam ple if you are design ing a role-

82 Chapter 7: Key Design Elements

The role of a devel op ment pro cess



 playing game, you have char ac ters;
write that down. Char ac ters have stats;
write that down. Char ac ters have
names; cre at ing the char ac ters’ names
is a fea ture. What you are doing is
brain storm ing the gross fea ture set of
your game. This par tic u lar method of
putt ing the game idea down at the cen -
ter of the page is good to get you

started if you have not put a lot of effort 
into your game design doc u ment yet.
The imme di ate goal is to iden tify all of
the core activ i ties the player can per -
form in your game. Each of these core
activ i ties is com posed of many indi vid -
ual actions the player per forms. Each of 
these actions is called a use case in the
Unified Modeling Lan guage.
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JARGON: Use case—the descrip tion of 
one of the unique inter ac tions the user
has with the soft ware sys tem, such as
cre ate new game, cast fire ball, and walk 
for ward.

Col lecting these use cases and writ ing
them down will drive our pro cess to
iden tify the require ments of our soft -
ware. The soft ware require ments will
then help us develop the archi tec ture
for our soft ware. The use cases rep re -
sent func tion, and the archi tec ture
rep re sents form. The Unified Pro cess
is called use case driven because it is
the effort to cap ture our use cases that
drives the devel op ment. All of our
future efforts in the con struc tion of our
soft ware are to fur ther the real iza tion
of these use cases into a func tion ing
soft ware sys tem. Now, what exactly
does a use case look like?

It turns out one of the fun da men tal ten -
ants of UML is that the lan guage shall
be exten si ble, flex i ble, and ulti mately
serve only to aid the pro cess of dis till -
ing and com mu ni cat ing the sys tem
require ments. This ATM trans ac tion
dia gram uses only four UML sym bols:
the oval use case, the stick fig ure actor, 
the rela tion ship line, and the nota tion.
The stick fig ure is called an actor.
Actors rep re sented by a stick fig ure are 

most often users of your soft ware, or
play ers of your game, who are inter act -
ing with the game. It is better to use
the abstract term “actor” so you will
see all of the exter nal users of your
game sys tem such as the sin gle-player
player, the multiplayer player, the sys -
tem admin is tra tor, and the data base
server of your online com po nent. After
iden ti fy ing your actors, the use cases
will flow rap idly. The use cases are the
unique inter ac tions between the actors
and the soft ware sys tem (game). The
use cases are rep re sented by a sim ple
oval with an active verb phrase such as
“with draw cash” or “ana lyze risk.”
Finally, nota tion is sim ply a dog-eared
rect an gle with text inside that fur ther
explains an item in the use case dia -
gram. The nota tion ele ment is a
com mon ele ment through out the UML
dia gram ming lan guage.

JARGON: Use case—an inter ac tion
between an actor and the soft ware sys -
tem. A fully artic u lated use case is
com posed of both text describ ing a
sequence of actions and a graph i cal
dia gram show ing the rela tion ship of this
par tic u lar use case with oth ers in the
sys tem.

JARGON: An actor is a user, either
human or another exter nal sys tem, that
is inter act ing with the sys tem under
anal y sis.

JARGON: A rela tion ship is a line drawn
between actors and use cases, some -
times with extra nota tion that fur ther
describes the type of rela tion ship, such
as <extends>, and <uses>.

The level of artic u lated rigor in a dia -
gram should be rea son ably pro por tional 
to your needs. For exam ple, if it is
impor tant to describe the rela tion ship
line in better detail, use a one-word
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Display System

Display maze

Display characters and their animation

Display score

Display high score

Display credits

View movie (Ms. Pac-Man)

Player Input

Insert coin

Push coin return

Choose single player or multiplayer

Move up, down, left, or right
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The use cases of Pac-Man that are related to
dis play ing and view ing

The use cases of Pac-Man related to player input

descriptor between the less than and
greater than sym bols. Com mon exam -
ples are the rela tion ship descriptor of
<extends>, <uses>, where extends
would com mu ni cate that a par tic u lar
use case is really a spe cial case of a
sim pler base use case, and uses would
indi cate that a par tic u lar use case

employs another use case as part of its
action.

I shall now plop Pac-Man down on
the cold steel of our exam in ing table.
Cut ting the skin of a clean, tight,
mega-hit game, let us take a look at the 
innards of Pac-Man and see some of
these use cases in action:



Game Object Interaction

Wall collision

Eat dot

Eat power-up dot

Eat fruit

Eat ghost, send ghost to center of box

Pac-Man dies

Miscellaneous

Receive extra man

Enter initials

We can also take a higher-level view of
Pac-Man and com bine these low-level
use case dia grams into a gen er al ized
use case view of the soft ware pack age
as a whole. See the dia gram to the
right.

86 Chapter 7: Key Design Elements

The game object inter ac tion use cases of Pac-Man

Mis cel la neous use cases for Pac-Man

The com bined use cases of Pac-Man

Now you have a good tool for
break ing your game idea down into
visual parts that describe the required
func tion al ity. This is very impor tant,
because when your game exists only as
an idea expressed in a half-dozen sen -
tences, it is dif fi cult to see the
com plex ity of your pro posed game and
rec on cile it with your busi ness con -
straints. Looking at the UML dia grams
for Pac-Man, we con firm our under -
stand ing that this is a very sim ple
game. Looking over the dia grams I can



see only four roles: a pro gram mer for
the 2D dis play sys tem, a pro gram mer
for the game mechan ics, an art ist, and
some audio. This of course is a very
small game, and a solid Pac-Man clone
could hap pen inside a week end for a
two- to four-person team.

This pro cess of under stand ing how
some thing else was put together has a
fancy name—reverse engi neer ing. I
highly encour age you to per form some
reverse engi neer ing on other games
that you are famil iar with. We con tinue
with some sketches from other games:

Case Studies
It is now time to apply these tools to
mod ern games that are of greater com -
plex ity than Pac-Man. Each of the
fol low ing two games, Diablo and Gran
Turismo 3, has enjoyed leg end ary mar -
ket place suc cess, and each has spawned 
a lucra tive fran chise of sequels, expan -
sions, and licensed prod ucts. Is there a
com mon thread between these games?
Did the devel op ers in each case just get 
lucky, or were the devel op ers just
extraor di narily bril liant? I hon estly do
not know how much luck was involved,
but some one with a lot of intel li gence,
skill, and time honed these two game
con cepts into pro duc tion plans that
have suc ceeded far beyond the indus try 
stan dard. I can show you the ele gance
in the design of these games, illus trat -
ing how, look ing back, these were
mega-hits from their con cep tion.

Diablo is a com puter role-playing game
for the PC devel oped by Bliz zard
North, orig i nally an inde pend ent devel -
oper of another name bought by
Bliz zard dur ing the devel op ment of
Diablo. Diablo fea tured the kill ing of
hordes of mon sters like skel e tons, wan -
der ing around in a dun geon, gath er ing
gold, and col lect ing magic items all in
the quest to van quish ulti mate evil—all
straight for ward fun stuff. The key

con cept behind Diablo was to make the
user inter face pri or ity #1, not the
story, not the size of the game, not the
num ber of dif fer ent char ac ter types, not 
cus tom ized char ac ter appear ance, not a
rich role-playing game mechan ics set;
no, the focus was the user inter face.
Indeed, the mouse con trols were a
stun ning left-click on mon sters to
attack, left-click on chests to open, and
right-click to cast a spell. The inter face
itself was appeal ing to look at with
large glass spheres that held blue and
red liq uids rep re sent ing remain ing life
and mana (energy to cast spells).

Shortly I will more care fully break
down the use cases of Diablo; but there 
is a tre men dous amount of cour age and
insight behind the user inter face design 
of Diablo. In the sum mer of 1995 I was
up late one night with a bunch of other
game devel op ers talk ing about games
we could make. I remem ber we sug -
gested just a sim ple vari ant of Gaunt let, 
the arcade clas sic where you just went
around bash ing mon sters, col lect ing
gold, and pow er ing up. I remem ber how 
we all laughed at the time and said
there was no way it could be via ble. No
pub lisher would see the game as fea -
ture-rich enough to fund. Per haps as a
bit of for got ten share ware, but no way it 
could be a com mer cial game. At that
time RPGs such as Bethesda’s Elder
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Display System

Terrain: Draw floors.

Terrain: Draw isometric walls.

Terrain: Color cycling special effects for water
and lava (tiles do not animate).

Terrain: Ghost walls when a character is located
behind the wall.

Characters: Render and animate characters (2D
sprites composed from 3D rendered models).

Game Objects: Colored outlines for interactive
objects such as treasure chests, magical rings,
monsters, and non-player characters in the town
center.

Spell Effects: Display any one of a couple of
dozen spell effects with dazzling animations and
cool sound effects.

Menus: Display menu choices.

Movies: Display the intro and exit movies to the
player.

Audio: Hear sound effects.

Audio: Hear music.

Audio: Hear voice-overs.

Game Object Interaction

Move Player Character: Left-click to move the
player character.

Left-click Object Interaction: Interpret the
left-click on an object automatically by object
type to mean open a chest, attack an enemy, or
move the player to a location as above.

Load Level: When the player directs their
character into special trigger areas on a map
level, load the target map level.
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Scrolls series were vast worlds with
hun dreds of NPCs, doz ens of cit ies,
hun dreds of loca tions, actual weather,
and time of day. Imag ine mak ing a game 
that left out all of these fea tures and
just con cen trated on a tight inter face
and high pro duc tion val ues—that was
Diablo.

Use Cases of Diablo

Diablo is a sim ple game, a pol ished
game with strong pro duc tion val ues
such as superb voice-overs and mov ies, 
but we will see that Diablo is a sim ple
game behind the fea tures. I will cover
the major fea tures and ele ments of the
game; I do not pro pose to cre ate an
exhaus tive reverse design doc u ment in
this chap ter.



Right-click Object Interaction: If the character
has a spell bound to their ranged action, cast a
spell at this location on the map or on this
character (this could be either an offensive spell
on an enemy or an aid spell on an ally). Otherwise 
if this character has a bow, fire an arrow at the
character indicated.

Character Management

Name Character: Small feature for user
customization to allow the player to bond with
their character.

View Character Stats: View attributes, health,
experience points.

Allocate Character Attribute Growth Points: When
the character achieves the next experience allow
the player to choose where they want the growth
points to be allocated, choosing from strength,
dexterity, intelligence, and constitution.

Inventory: Display the character’s inventory in a
“paper-doll” fashion with sockets for the
backpack, belt, helmet, hands, pants, boots, and
tunic locations.

Inventory: Allow the player to shuffle objects
about in their backpack to “make room” for new
treasure and to abandon lesser treasure in favor
of higher prized treasure. Validate the placement
of inventory items based on their type. For
example, healing potions can be carried in the
backpack or in the belt pouch but not in the
helmet slot.

Quick Anal y sis of the Use Cases of
Diablo

Looking over the use cases of Diablo
you will notice that I have par ti tioned
Diablo into three sub sys tems: Dis play
Sys tem, Game Objects, and Char ac ter
Man age ment. Below is a short dis cus -
sion of these sys tems.

The dis play sys tem is just a 2D
iso met ric engine that is capa ble of ren -
der ing ani mat ing 2D sprites (quite
prob a bly used for both the char ac ters
and the spell effects). This graph ics
tech nol ogy was hardly ground break ing
in 1997; iso met ric engines have been
around since Q-bert in the arcade. The

game also uses a 256-color pal ette inci -
den tally. There is no ques tion that the
graph ics in Diablo look strong; the art
direc tion was strong and led to a con -
sis tent look that was fore bod ing and
well sup ported the theme of the game.
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Tou ching on char ac ter man age -
ment for a moment, the dis play sys tem
is called upon to also ren der menus
such as the menus of the town shop -
keep ers who have stayed behind after
the arrival of demonic forces to make a
profit sell ing adven tur ing gear to the
player’s char ac ter and the inven tory,
spell, and char ac ter man age ment
menus. These again are just menus,
dis play ing cus tom ized fonts, but tons,
icons, and cool neg a tive space tex tures.

The char ac ters in the game ani -
mate well due to the aggres sive use of
3D ren der ing to pro duce the 2D frames 
from which to com pos ite the 2D
sprites. This tech nol ogy is not new
either; our exam ple Pac-Man uses just
a few frames from open mouth to
closed mouth to ani mate our hero, and
the Wing Com mander series used an
array of images (about eight to six teen
indi vid ual images) from all angles
around the starfighter to pro duce its
“3D” starfighter game. The plan for
Diablo was to again use estab lished
tech nol ogy but take it to a qual ity level
never before seen in games by using
over 5,000 frames of ani ma tion for just
the three main pro tag o nist char ac ters.
This ded i ca tion to visual fidel ity rep re -
sents a lot of con fi dence in stay ing with 
estab lished tech nol ogy but tak ing it to
a very high level of qual ity. I know of
another game I will not men tion by
name that became severely dis tracted
with the pur suit of vol u met ri cally pro -
jected pix els, known as voxels, for the
ren der ing and ani ma tion of their char -
ac ters. This dis trac tion helped to
crip ple this title.

The game object inter ac tion sys -
tem runs the heart of the game. This is
a game of hack and slash and loot gath -
er ing. The con text of this hack-and-

 slash has some thing to do with a crys tal 
in some body’s head, demons from hell,
a butcher, and dead towns folk—plenty
of moti va tion to keep our player char ac -
ter hack ing away at the mon sters in the 
game. The game object inter ac tion han -
dles the com bat, spell cast ing, open ing
doors and chests, trig ger ing traps, and
level changes. Notice that my use cases 
above do not have any detail on how
com bat, spell cast ing, or the open ing of
doors and chests works. Those are
detailed use cases that would be cov -
ered in the design doc u ment; this chap -
ter is focus ing on the key design
ele ments of the game in the effort to be 
sure we have the cor rect scope for our
game.

My use of UML’s use case nota tion
has been pur posely slim with the use of 
just the sim ple table for mat of major
user inter ac tions and a few dia grams to
show the rela tion ship of these inter ac -
tions with each other. In later chap ters I 
will dis cuss more advanced use cases
as we prog ress through the game
design and head into tech ni cal design.

The Gran Turismo series for the
PlayStation and PlayStation 2 plat forms 
pub lished by Sony is all about rac ing
cars. Every con ceiv able subgenre of
rac ing has been explored over the years 
as well as many sequels offer ing the
lat est tech ni cal wiz ardry for themes
already vis ited. Racing cars have been a 
sta ple of video games since the days of
the Atari 2600 with Night Driver, where 
the road and ter rain are a solid field of
black demarked thought fully with some 
magenta lane mark ers. Night time rac -
ing has con tin ued to evolve to Tokyo
Street Racer on the PS2 and Pro ject
Gotham on the Xbox. Racing games

90 Chapter 7: Key Design Elements



deliver an expe ri ence that almost
every one wants to do—race cars. Some 
want to race at night, some off road,
some want to race taxis, some want to
run over pedes tri ans, but hey, there is
a rac ing game for every one.

What is it about Gran Turismo that
makes it a mega-hit? Was it luck? Was
it a large bud get? Or was there some
sort of plan ning and direc tion behind
Gran Turismo? I am pre sent ing a case
for thought ful plan ning.

Gran Turis mo’s (GT) vision state -
ment was most likely some thing like
“The best rac ing sim u la tor on any plat -
form.” To back up that vision state ment 
we need to look into what it would
mean to be the “best rac ing sim u la tor.”
The best is so encom pass ing in its
super la tive that Sony set out to dom i -
nate all other rac ing games. Hmm, that
is a tall order. The first step is to pick
the type of rac ing Sony would model. In 
the end, Sony chose to model a vari ety
of rac ing from raw ama teur rac ing of
minivans to world-class events fea tur -
ing mil lion-dollar rac ing machines
achiev ing the high est form of auto mo -
tive engi neer ing.

So, at first glance it would appear
that Sony vio lated the design guide line
of focus ing on one game and a tight set
of fea tures and doing them well. How -
ever, if we take a look at how they
pre sented these var i ous classes of rac -
ing to the player, we will see that it was 
a seam less pre sen ta tion of gameplay
from the low li est of minivans to the
Suzuki Escudo.

When you load up the sim u la tion
mode of Gran Turismo for the first time 
(it does n’t mat ter which ver sion), you
are given a small amount of cred its to
pur chase your first racecar. Taking a
look at the var i ous car man u fac tur ers,

the player has only a cou ple of choices
in the begin ning of the game. After
spend ing all his cash, the player then
sets out to race some begin ner races to 
build up a sup ply of cash so he can mod -
ify his car. The car mod i fi ca tion game -
play is the hid den weapon of Gran
Turismo. Here play ers can ogle new
tires, pol ished ports, over sized turbos,
and a host of other mod i fi ca tions to
their car. The exhaust improve ment
con ve niently enough has the high est
bang for the buck and will most likely
be the first pur chase for any player.
Here the player bonds with his car, and
all the cool parts avail able drive the
player to go back to the track and keep
rac ing. This con text for the rac ing is
com pel ling. It is the same inven -
tory/party growth dynamic from a
role-playing game like Diablo—a most
com pel ling fea ture.

This rac ing around a track and
mod i fy ing the car goes on and on
through out the whole game. What
changes are the events, the tracks, the
com pe ti tion, and most impor tantly, the
car the player is rac ing. Gran Turismo
fea tures hun dreds of cars, doz ens of
tracks, and scores of events. The
events are clas si fied into licenses from
Begin ner to Inter na tional A. Players
can always find a race and almost
always can earn some cash to make
 forward prog ress on acquir ing new
good ies for their car. This car mod i fi ca -
tion meta-game is what ties all of Gran
Turismo together and pres ents to the
player a world where they can start
with a mod est real-world car, and
through rac ing, mod i fi ca tions, and
licens ing they too can be an inter na -
tional racecar driver. This is the
bril liant vision behind Gran Turismo—
it slowly builds up to the super cars,
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Car Driving Controls

Press the Gas Pedal

Use the Normal Brakes

Turn the Car Left or Right

Shift the Gears Up or Down

Use the Emergency Brakes

Display and Audio System

Render the Track, Terrain, and Sky

Render the Cars

Render the Special Effects

Play Sound Effects and Music
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and all along the way the player is
hooked and believes in the world and
knows why he is play ing this game.

Later in the series Gran Turismo
added rally rac ing. This addi tional mode 
of rac ing was also seamlessly inte -
grated into the core game. Indeed, the
player’s rally rac ing cars just need to
change the tires to rac ing slicks and
they would often do well in the pave -
ment events. In clas sic arcade fash ion,
new tracks would only be revealed to
the player after com plet ing a rac ing
series or a licens ing pro gram. The rally 
events in the later GT series upheld
that tra di tion with their own set of rally 
tracks to unveil. The Gran Turismo
series is the great est of the rac ing
games because it fully deliv ered on the
gameplay that is cen tral to rac ing and
takes play ers from know ing noth ing

about rac ing cars to being able to carry
on an extended con ver sa tion about gear 
ratios and coil-overs.

I jus ti fied Gran Turis mo’s suc cess
with out ever men tion ing that the game
has always boasted the most real is tic
phys ics model for its rac ing, the most
gor geous graph ics, and a com plete
aural expe ri ence sec ond to none. All of
these tech ni cal fea tures are of course
crit i cally impor tant to an elec tronic
game; how ever, it is the key fea tures of
a game that will lead to suc cess and
enable the pro ject to fully real ize the
efforts of the whole game devel op ment
team.

Use Cases of Gran Turismo
Here are the key fea tures of Gran

Turismo 3 dis tilled into some use cases 
for review:



Shell Activity Menus

Access Buy Car

Access Garage

Access Wash Car/Oil Change

Access Race Car

Access Modify Car

Access Licensing Tests

Modify Car

Browse Major Systems: Engine, Transmission,
Aerodynamics, etc.

Review Individual Item: Read the stats of this
item and see how it would look on the car if it is
an external add-on or what the change to weight
and power would be if it is a performance item.

Purchase Item: Buy the specified upgrade part.

Install Item: Have the newly purchased item. This
especially makes sense for the purchase of tires;
it is useful to the player to be able to choose from 
a suite of tires.

Quick Analysis of the Use Cases of
Gran Turismo

Again, this chap ter is not dis cuss ing
how to com plete a detailed design doc -
u ment, so I have only cov ered the
higher-level func tions of Gran Turismo. 
But in two areas, driv ing the car and
mod i fy ing the car, I drilled down to the
indi vid ual inter ac tive activ i ties the

player has to play with. Driving the car
and mod i fy ing the car is the game;
every thing else is in con text of these
two activ i ties.

Gran Turismo is suc cess ful largely
due to a clear vision and plan for the
game. It was per fectly designed to cap -
ture the larg est seg ment of the mar ket
who would enjoy rac ing games. In fact
my father and his best friend went out
and pur chased PlayStations after play -
ing Gran Turismo 1 at my house and
went on to com pete with actual cash
prizes for vir tual driv ing sea sons.
These two men in the over-50 demo -
graphic were not hard-core gamers;
they were mass-market con sum ers
who bought the PlayStation just to play
Gran Turismo. That is a true hit.
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I am sure you are now com fort able with 
this light intro duc tion to UML use
cases. They are hardly more than a
table of actions and a sim ple dia gram
com posed of a stick fig ure and bub bles
of action. Now I want you to think about 
the inter ac tions of your game and write 
down its use cases.

The method i cal way of dis cov er ing
your use cases is to focus on the core
activ ity of your game and write down all 
the things the player does in the core of
your game. Work your way out ward,
writ ing down the other activ i ties you
have planned for your game, such as
buy ing gear, build ing a house, research -
ing flame throw ers, learn ing a new
spell. Keep work ing out ward until you
can’t think of any thing you missed. At
this stage we are look ing for the major
activ i ties, so don’t think about how
many but tons the save menu will have,
just what are the big inter ac tions
between the player and the game.

Then sort these activ i ties into
groups based on sim i lar func tion al ity as 
I have done with Diablo and Gran
Turismo. Finally sketch out the use
case dia gram com plete with the player
actor and your use cases. It is use ful to
cre ate dia grams for each group of activ -
ity. You have now artic u lated your
gameplay in both an easy-to-read text
for mat and graph i cal for mat. These use
cases will be the basis of refine ment for 
the game design and tech ni cal design
stages. How ever, in this chap ter we are 
look ing for key design ele ments . Exam -
ine your groups of activ i ties and look
hard for a set of activ i ties that stand out 
as poten tially unnec es sary to the core
of your game. Are there parts of your

game design that are dis tract ing in
com plex ity? Are these parts only fun to 
a hard-core set of fans? Are these fea -
tures hid den from the nov ice player?
Can they be cut alto gether?

Take a look at your design; are you
sure you are only mak ing one game? I
think a lot of the pro jects that slip by
years make the mis take of try ing to fold 
more than one game into a sin gle game
pro ject. You do not need to make more
than one game to be com pet i tive. Just
make a small set of fea tures that are
inher ently fun, make those tight, and
take the pro duc tion val ues as high as
pos si ble. This is how a hit is made.

There are two games that neatly make
the point I am dis cuss ing in this chap -
ter, nail ing the right key design ele -
ments. These two games are Rain bow
Six and Coun ter-Strike. Both of these
games fea ture spe cial oper a tions type
pro tag o nists work ing as a team to
defeat ter ror ists and other mod ern day
bad guys. An expe ri enced devel op ment
team pro duced one of these games with 
a full devel op ment staff for an estab -
lished pub lisher. The other game was
devel oped prin ci pally by two fans who
have had expe ri ence mak ing mods with 
mod est finan cial back ing of a devel op -
ment house.

Both of these games are suc cesses
and I would be proud to have been a
team mem ber in any capac ity on either
of these two pro jects. That being said,
Coun ter-Strike clob bered Rain bow Six.
Coun ter-Strike is the mod pro duced by
a small staff of fans work ing part-time,
while Rain bow Six is a full game with
many man-years of effort. If game
devel op ment is so hard, how could
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these fans have done so well com pared
to the pros?

While poor tech ni cal exe cu tion
will never make a hit game, the answer
to this ques tion lies again in the key
design ele ments of Coun ter-Strike
 versus Rain bow Six.

The Key Design Elements of
Rainbow Six

Rain bow Six was the ear lier of the two
games; to some degree this can never
be a fair com par i son, as the Coun ter-
 Strike mod team had Rain bow Six avail -
able to exper i ment with and to refine.
Rain bow Six was designed for sin gle-
 player play, and while it did have multi -
player mode, the game was much more
play able in its sin gle-player mode.
Rain bow Six fea tured an exten sive
cam paign struc ture where you man aged 
the team mem bers of your elite spe cial
forces. This team man age ment would
appear to be at first glance quite fun
and sup port ive of the con text of play ing 
the mis sions of Rain bow Six, much like
Gran Turismo, and that might be true.
How ever, the Rain bow Six team added
another con text layer to the game: mis -
sion plan ning. Here the player planned
out the mis sion to such a degree that
they could tell their team mem bers
when to throw the flash gre nades and
which doors to break down and which
to sneak through. After the plan ning
stage was com plete, the game acted
some what like the blend of a movie and 
a game expe ri ence. The movie expe ri -
ence came in where your AI team -
mates, whom you gave instruc tions to
prior to mis sion start, would fol low
your orders and have what ever suc cess 
might befall them; the game part was
that you still had inter ac tive con trol
over your char ac ter.

Are We Playing a Mission or
Planning a Mission?

I think the pre plan ning of the mis sions
is what pre vented Rain bow Six from
tak ing off to a higher level of suc cess.
The prob lem with such a detailed mod -
el ing of the pre plan ning stage is that it
was cum ber some in three ways: First,
the player already had con text for the
mis sions through the cam paign struc -
ture and the team man age ment fea ture
sets; sec ond, it was cum ber some due to 
the user inter face of the pre plan ning. It
was like hav ing to act as some kind of
game scripter, pro gram ming your team -
mates. And finally it was cum ber some;
each time you died or oth er wise failed
on your mis sion, the player would
break out of the cool, immersive action
of the mis sion and be forced to cal cu late 
new script ing paths for their AI team -
mates. All of these awk ward bits leaked 
out through out the game-playing expe -
ri ence, leav ing me won der ing if the
design ers of the game ever came to
agree ment about whether the game
was about play ing the mis sion or play -
ing the premission plan ning.

RAY SPEAKS: I totally agree. I recall
being very irri tated with how dif fi cult it
was to equip your party, choose your
party, plan out your party’s actions etc.
There was no learn ing curve; instead
you were dumped into an equip ping-
 your-character sim u la tion, which,
 fundamentally, was not the game I had
thought I was pur chas ing. This cre ated
a per cep tion/real ity gap for the con -
sumer that made peo ple not want to
play the game.
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The Key Design Elements of
Counter-Strike

Coun ter-Strike was designed to have
only a multiplayer mode; not even a
train ing sim u la tion against bots like
Quake III was avail able. Coun ter-
 Strike’s bril liance is much like Diablo’s
in its cour age to strip away game fea -
tures and pol ish the core game until it
is hum ming with game shine. For years 
in first-person shoot ers, when you died
you instantly respawned to frag again.
This is of course a load of fun, as one
could eas ily spend a few hun dred hours
blow ing away your friends before you
get bored. But even tu ally peo ple did
get a lit tle burnt out on straight death
match, and a desire for some thing more 
man i fested itself. These explo ra tions
for more came in the way of mods for
Quake and Unreal that had dif fer ent vic -
tory con di tions for win ning such as
cap ture the flag. The team that pro -
duced Coun ter-Strike took the idea of
a mod with con text to the next level
(that, by the way, is an overly worn
phrase in the indus try, but it sure is
handy).

The next level of gameplay in a
first-person shooter was to wrap an
econ omy about the fragging of the
game through cred its one earned by
win ning mis sions and get ting frags.
This econ omy would enable the player
to buy larger and more capa ble weap -
ons, armor, and gre nades, which in turn 
would enable him to per form even
better and poten tially get even cooler
equip ment. This fea ture com bined with 
the idea of a death where the player had 
to sit out the rest of the turn really
helped to focus the player on the harsh -
ness of the Coun ter-Strike world and
put some good ten sion back into the

game. Players would carry their credit
bal ance for ward each time the mis sion
was over, and the frag count ing would
con tinue. Thus, Coun ter-Strike was
designed in the begin ning to be a
replace ment for the end less multi -
player fragging and instead be a much
more com pel ling way of play ing
extended multiplayer first-person
shooter action. All of this was accom -
plished by the thin nest of user  inter -
faces, on top of Half-Life’s ver sion of
the Quake engine.

In my opin ion the Coun ter-Strike
team really under stood the gameplay
expe ri ence they wanted to deliver—
the most vis ceral counterterrorist
gameplay expe ri ence, period. In the
case of the Rain bow Six team, I think
they were hand i capped by the source
mate rial from Tom Clancy’s Rain bow
Six in choos ing to model the exten sive
pre plan ning stage of a mis sion. That
stage is no doubt real is tic and the larger 
por tion of the job in a real counter -
terrorist mis sion, but it just gets in the
way of hav ing fun hunt ing ter ror ists.
And we are in the pro fes sion of deliv er -
ing fun, not real ism. Real ism should
only be used to cre ate fun, not detract
from it.

Most Popular Multiplayer Game

It is inter est ing to see that Coun ter-
 Strike is the most pop u lar multiplayer
gameplayed online, with any where from 
25,000 to 60,000 simul ta neous play ers.
One could say that Half-Life itself was a 
mega-hit with over two mil lion cop ies
sold, whereas Rain bow Six was a more
mod est suc cess, and use that argu ment
to explain why Coun ter-Strike is the
more pop u lar counterterrorist game.
How ever, that argu ment fails when you
real ize peo ple do not play games they

96 Chapter 7: Key Design Elements



do not want to play. Sure mar ket ing can 
help a game get off the ground to some
extent, but the games busi ness is still
dom i nated by word-of-mouth sales
where one fan rec om mends the title to
another. The big titles that receive
large mar ket ing bud gets are also fun
and play able games that enjoy strong
word-of-mouth sales. Unlike the movie
busi ness, an aggres sive mar ket ing cam -
paign can not save your bacon. There is
a long- standing tra di tion of going to bad 
mov ies just to see how bad they are;
this does not hap pen with games.
Games are too expen sive at about $50;
no one is inclined to buy a game just to
see how bad it is. How ever, a bad
movie has a cou ple of chances. First of
all, just see ing what mis chief with tod -
dlers Arnold Schwarzenegger has
got ten him self into com plete with some 
but tered pop corn, a foun tain soda, your
friend’s com pany, and a walk about the
mall is a good enter tain ment value.
This movie will go onto DVD, VHS,
rental, cable, then prime-time TV, and
even tu ally the USA chan nel—plenty of
ways for a non-hit movie to recoup and
make a small amount of money for the
stu dio.

The 50,000 peo ple play ing Coun -
ter-Strike online is even more impres -
sive when you think about the ratio of
peo ple play ing the multiplayer por tion
of a game rel a tive to the sin gle-player
por tion. It has been casu ally mea sured
across a num ber of games, exclud ing
the mas sively multiplayer online role-
 playing games, that only about 5 to 15
per cent of the pur chas ers of a game will 
go on to play it in its multiplayer for -
mat. Thus Coun ter- Strike was much
more suc cess ful than Rain bow Six, and
it was work ing with only 5 to 15 per -
cent of the counterterrorist mar ket.

Of Intersecting Sets and Elite Forces

A sec ond-tier game will sell its most
cop ies in the first few weeks when the
early adopt ers who have kept on top of
all the pre views will buy the game.
Dur ing this time period the online
reviews are writ ten up. To my sur prise
it appears that strong reviews can not
sell a game either. The most excel lent
Elite Force (not any where close to
being a sec ond-tier game) devel oped by 
Raven received the most stel lar press
reviews one could ask for, includ ing
game of the year from most pub li ca -
tions. Built on the Quake engine and
devel oped by a top devel oper, it had
lav ish press cov er age gen er at ing plenty 
of aware ness before the release of the
title. The title was rea son ably on time
and rea son ably bug-free. The team
behind the game was so into the game,
they pro duced a free expan sion pack.
Elite Force was firmly expected to be a
major hit inside of Activision. I do not
know the actual num bers on the inter -
nal return-on-investment worksheets,
but I have heard they were expect ing
700,000 to 1,000,000 units in the first
year world wide. Elite Force went on to
do about one-third of those num bers.
Why? Why did Elite Force not suc ceed
when not a sin gle per son at Raven,
Activision, or the press could have set
the game up better for suc cess? Is it
bad luck? Is the gam ing pub lic so
fickle?

I have a the ory why Elite Force
failed to meet Activision’s expec ta tions. 
First of all, the game did sell well at
approx i mately 300,000 units gen er at ing 
a gross rev e nue of $15 mil lion. That is
enough money to make a liv ing for all
involved and keep at it. How ever, I
think it is the expec ta tions that were at
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fault; I don’t think the game could ever
hope to sell more units than it did. Sure 
a truly immense adver tis ing cam paign
with tele vi sion com mer cials played 20
times a day on all chan nels and appear -
ances of the game on all of the late-
 night talk shows would have sold
maybe 100 to 200 thou sand more cop -
ies, but Activision would have had to
pay for each copy they were sell ing. My 
the ory is that when you are exper i -
ment ing with genre cross ing and blend -
ing, be sure you are cre at ing a union
between the two or more sets of play -
ers you are mar ket ing to, and not cre at -
ing the inter sec tion between these
mar kets.

RAY SPEAKS: This cer tainly is an art
form, but I think it can be done; it’s just
dif fi cult. Cre ating the cor rect impres sion
on the fans of both gen res and mak ing
the parts that don’t appeal to the other
genre’s fans at all times acces si ble is
prob a bly the hard est thing to imple ment, 
but this is crit i cal to achiev ing main -
stream suc cess through sell ing to a few
hard-core gen res in a cross-genre
game.

The two mar kets for Elite Force were
the Star Trek gamers and the first-
 person shooter gamers. Activision has
been work ing hard for years try ing to
find a break away hit for the Star Trek
license they paid so dearly for, and
team ing up with world class devel oper
Raven and using the fab u lous Quake
engine should pro duce a lav ish 3D-
 game with pro duc tion val ues far and
above any that a Star Trek gamer has
seen before. And for the first-person
shoot ers who are tired of blow ing mon -
sters up in worlds freshly cre ated with
lit tle or no back story, Elite Force
offered the Star Trek uni verse, which
con sum ers have had expo sure to for

over 25 years. Sounds won der ful, so
why did this game not sell a mil lion
cop ies or more? Warcraft II was just a
sequel to a game of orcs and humans
gath er ing rocks and trees and bang ing
on each other. That sold mil lions of
cop ies; why should n’t Elite Force sell a
mil lion? The rea son is in the key
design ele ments them selves; the very
strat egy used to make a hit—a cross
between Star Trek and first-person
shoot ers—is what held Elite Force
back.

Let us first take a look at Elite
Force from the per spec tive of a Star
Trek gamer. Star Trek is about a
starship named Enter prise explor ing the 
gal axy on roman tic adven tures that are
solved through clev er ness, diplo macy,
or the gun boat diplo macy that the
Enter prise  can deliver with pho tons and 
phasers. The Star Trek gamer is look -
ing to live the expe ri ence depicted in
the tele vi sion epi sodes and mov ies.
These epi sodes fea ture fan tas tic sci -
ence, starship com bat, and explor ing
var i ous social themes in a futur is tic
con text. Star Trek does fea ture com bat
between indi vid u als in the form of the
hand-held phaser, a device that you just 
point and shoot to dis able or to dis in te -
grate. This weapon reveals an utter
dis dain for prow ess of per sonal mar tial
skill; this hand phaser is almost a nerd
fan tasy where they can get back at
every child hood bully by just point ing
their garage door opener—and bzzt!—
no more ene mies. The Star Trek gamer 
is not look ing for a first-person shooter; 
there is noth ing in the Star Trek uni -
verse back story that leaves the player
want ing to explore a shooter. The most
suc cess ful Star Trek games have been
the adven ture games 25th Anni ver sary
and Judg ment Rites, as well as the
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starship games of Starfleet Com mand,
Starfleet Acad emy, and Armada.

From the first-person shooter per -
spec tive, an FPS player tra di tion ally
looked for the tech ni cally impres sive
and chal leng ing games such as the
Quake and Unreal series. How ever,
after the release of the story-rich
Half-Life, the indus try real ized that the
FPS crowd would love to have a good
rea son to exer cise their mar tial prow -
ess. The creepy world of Half-Life is a
good rea son, the pulse-pounding excite -
ment of World War II through Day of
Defeat is a great rea son, and hunt ing
ter ror ists with a sub ma chine is always
great fun. But again the Star Trek uni -
verse lacks any com pel ling imag ery of

per sonal com bat. Sure, Kirk would slug 
it out with the occa sional alien, and
Spock could put some one to sleep by
pinch ing them; either way, Star Trek
lacks that vis ceral appeal.

Star Wars , on the other hand, has a
glo ri ous tra di tion of mar tial com bat on
the per sonal scale through the use of
light sabers. This style of com bat was
indeed a strong suc cess with the Jedi
Knight series from LucasArts. Finally,
let me repeat, Elite Force was not an
unsuc cess ful game; it was a great
game, very well pro duced. And miss ing 
the expec ta tions set for it is not a
reflec tion on the exe cu tion of Elite
Force, but rather a reflec tion on the key 
design con cepts of the game.

Some Straight Questions to Ask Yourself
The case stud ies I pre sented intro -
duced use cases from the Unified
Modeling Lan guage and illus trated
what I mean by deter min ing the key
design ele ments of your game.

I ask you to pause just a moment
before you wield your scal pel and slice
off the most extra ne ous bits of your
game design. I would like you to first
get a bit more mate rial down on a sec -
ond sheet of paper to con sider while
you review your key design ele ments.

What Genre or Genres Does Your
Game Feature?

First, what is your game’s genre, such
as adven ture, role-playing game (RPG), 
real-time strat egy (RTS), real-time tac -
ti cal (RTT), action, first-person shooter 
(FPS), puz zle, sports, or some other
genre?

Or is it a blend of gen res?

Write down your game’s genre or
genre blend, and why.

Will the Game Be Single-Player,
Multiplayer, or Both?

Does your game play well as a sin gle-
 player game but per haps not make
much sense as a multiplayer game? Or
is it the other way around where it
takes real humans to play against to
make it fun? Or is it rea son ably fun
either way?

Write down sin gle-player, multi -
player, or both, and why.

What Is the Platform?

Which plat form are you tar get ing: PC,
handheld, Xbox, PlayStation 2, or
GameCube?

Write down the plat form or plat -
forms you are tar get ing, and why.
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What Is Your Target Market?

Is this a game any one could enjoy? Or
is it tar geted for the core game mar ket
of males 18 to 45 years of age? Are you
tar get ing women as well as men?
Children? What is the vio lence level in
your game? The lan guage? Sex ual
con tent?

Write down your tar get mar ket,
and why.

What Major Technologies Are You
Using?

Is your game to be 2D or 3D in its fun -
da men tal pre sen ta tion? Will it use a
com mer cial engine? Is there some thing 
spe cial about the phys ics? Per haps you
envi sion cell-shaded ren der ing of char -
ac ters or the scene.

Write down the major bits of tech -
nol ogy you will employ in your game,
and why.

Now What?
Notice I did not give any opin ions or
sug ges tions on how to answer those
ques tions or which answers I thought
you might choose. It is not my place to
tell you that a cell-shaded 3D RPG
would be the next big thing on the
Game Boy Advance. No, the answer to
the ques tions above need to come from
your heart, that place of inner vision
where you can see and play your game
in your mind’s eye. That gameplay in
your mind—I want you to write that
down. This is your game. If you told me 
your game con cept, I could offer sug -
ges tions and opin ions, but they would
be just that—opin ions and sug ges tions.
For this game of yours to be a suc cess
you must be able to have a strong
vision for how your game will play.

Now find a table some place com -
fort able and put in front of you the

notes you have taken on game con cept,
busi ness con text, and the fea ture ques -
tions asked above. Then I want you to
put this book aside and just keep visu al -
iz ing your game. Get up and take a
walk, get some thing to eat, and come
back to your table of notes. Now, start
slic ing out the parts of your game fea -
ture brain storm that are not actu ally
cen tral to your game design. Before
you invest in cre at ing a hun dred-page
game design doc u ment and develop a
total tech ni cal design, you should fig ure 
out what you are mak ing. The game
design and tech ni cal design stages are a 
lot of work; be cou ra geous and kill the
fea tures that are super flu ous before
you spend any more effort on them.

All of the great games have a small
fea ture set that is well pol ished. Make
your game great.
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Chapter 8 > > > > > > > > > > > > > > > >

Game Design
Document

What Is a Game Design 
Document and What
Does It Do?
When one says “Look it up in the
design doc u ment,” folks are gen er ally
refer ring to the game design doc u ment. 
This is the fun doc u ment that details all 
of the char ac ters, the lev els, the game
mechan ics, the views, the menus, and
so on—in short, the game. The game
design doc u ment for most design ers is
great fun; here they get to flesh out
their vision with mus cles and sinew on
top of the skel e ton of the game con cept
that it was before. By no means am I
say ing it is easy to cre ate a com plete
design doc u ment. Cre ating a fin ished
design doc u ment is so dif fi cult I have
never been able to fin ish one of my
own, nor have I seen any one else fin ish 
his or her design doc u ments. With my
two lat est pro jects, Starfleet Com mand: 
The Next Gen er a tion for Activision and 
Black9, I am cer tainly tak ing the design 
efforts to our high est lev els, and I see
the results pay ing off with faster and
stron ger pro duc tion.

The game design doc u ment is part
of a suite of doc u ments that spec ify the
game you are cre at ing. All of these
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doc u ments I col lec tively call the pro -
duc tion plan:
n Con cept/Vision/Pro posal

Doc u ment
n Game Design Doc u ment
n Art Design Doc u ment
n Tech ni cal Design Doc u ment
n Pro ject Sched ule
n Soft ware Testing Plan
n Risk Mit i ga tion Plan

The pur pose of cre at ing all of these
doc u ments is to know what we are
going to do. To fig ure out what we are

going to do, we need to do a bunch of
think ing. Writ ing down what we have
thought about in the form of dia grams
and notes forces us to drive the qual ity
and quan tity of think ing to the required
level for mak ing a pro duc tion plan.
Knowing what we are going to do will
help us answer a great deal more plan -
ning ques tions: Who is going to do
them? How long will it take? What
needs to be done prior to get ting that
done? What fea tures do we need to cut
to give us time to do that? What are the 
risks in this pro ject? This is all the
most basic stuff to kick off a soft ware
devel op ment pro ject to reas sure each
other we know what we are doing, and
inci den tally most good pub lish ers
require this plan ning. This chap ter will
focus on the game design por tion of the 
pro duc tion plan.

There are sev eral good books on
the mar ket that dis cuss game design in
par tic u lar. This book aims to cover new 
ground by dis cuss ing game pro duc tion
and devel op ment as a whole of which
game design is a subtask in this greater 
effort. What I will not do is design your
game for you. I will not be offer ing
opin ions on whether your game should
be multiplayer or 3D or online or all
three. I have nei ther the incli na tion nor 
the hubris to make a book offer ing such 
sug ges tions. I am merely pre sent ing a
rig or ous and sys tem atic approach to
game design you might apply to your
own cre ative vision.

What About the Proposal Document?
An obser vant reader will notice that I
have omit ted a for mal dis cus sion of
what should go into your pro posal
 document, which you would show

pub lish ers in order to receive fund ing.
A few years ago estab lished devel op ers 
could write up five to ten pages of game 
vision and accom pany it with some
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sketches and likely receive fund ing if a
pub lisher believed in the con cept. As
time passes, the com pe ti tion gets
stron ger and the games them selves are 
larger in scope and require deeper tal -
ent and skill to exe cute com pet i tively.
The pub lish ers are now expect ing to
see a play able pro to type of your game
dem on strat ing all the tal ents your team 
is bring ing to the table from pro gram -
ming, art, and design to sound and
ani ma tion.

I am not sug gest ing that you will
not need a vision doc u ment or a pro -
posal to pass around; you will need one
to sell your game after you have a play -
able pro to type to dem on strate. The
down side of this trend is that the devel -
op ment house has to shoul der a larger
por tion of the finan cial risk of the pro -
ject by per form ing the early financ ing

for the pro ject. This in turn leads to
only the stron ger, more will ful devel op -
ers being able to develop orig i nal
con tent—the holy grail of all devel op -
ers across the land.

I am sug gest ing spe cif i cally that
you go ahead and cre ate the first draft
of your game design doc u ment before
you cre ate your pro posal. There are a
few rea sons for this: First you still
don’t really know your game , so if you
take the time to cre ate a first draft of
your game design doc u ment, you will
cre ate a much stron ger vision doc u -
ment and pro posal. When you take the
game con cept in your mind and first try 
to lay out a pro posal, you will find a
need to use vague lan guage in parts (or
just out right guesses) to describe your
game. But if you have your game
design doc u ment in your hands, you
will be able to write a tight pro posal.

When Do You Write the Game Design
Document?
You should write your first draft of the
game design doc u ment imme di ately
after nar row ing down your key design
con cepts from the pre ced ing chap ter.
How ever, as I will show you, the game
design doc u ment is a large under tak ing
itself in the breadth of top ics to be
detailed.

You might be read ing this book
from a vari ety of dif fer ent per spec tives: 
as a pro ducer or pro ject leader or hold -
ing some other posi tion in the indus try
or look ing to get into the indus try. If
you already have a team of folks to
work on this game with you, I encour -
age you to dis trib ute and del e gate
por tions of the game design doc u ment
to your team. This is some what con tro -
ver sial, and I am sure a good many of

my peers would dis agree and feel more
com fort able with a strong designer at
the helm of the ship artic u lat ing the
game’s design from a sin gle, focused
mind. I do agree that you need to have
a vision ary who has ulti mate own er ship 
of the game’s design and who holds
exec u tive con trol, but I advo cate judi -
ciously dis trib ut ing some of the more
mod u lar, more straight for ward tasks to
other team mem bers. Or at least pro -
vide tex tual or visual sketches and
allow oth ers to elab o rate on your
designs. The rea son for this del e ga tion
is two fold: One, cre at ing a game design
doc u ment is so much work that it is
nat u ral to break the job up across mul ti -
ple peo ple to get the work done more
rap idly and with higher qual ity. My
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other jus ti fi ca tion for this del e ga tion is
that this is one of the effec tive ways
you can build a strongly bound, effec -
tive team for your pro ject. They will
not be able to dis en gage from the pro -
ject eas ily if it is their ideas and plans
that make up the pro ject.

To del e gate design tasks well, be sure
to take the time to clearly describe to
your team mates what top ics you need
them to design and pro vide a style
guide or tem plate that you require the

work deliv ered under. This is impor -
tant because many of your team
mem bers may be new to game design
or lack the cre ative ini tia tive that your
designer self has. After all, that is why
you are lead ing the pro duc tion plan. If
you lay out what they need to write up,
spec ify what dia grams they need to
 create and what their text needs to dis -
cuss, and pro vide a tem plate, they will
not feel frus trated but will feel empow -
ered in con trib ut ing to the pro ject in
the early stages. This will help them
under stand that their role is impor tant
and cre ate a feel ing of pro ject stake -
holder in the team mem ber.

Again, I have never seen a com -
pleted design doc u ment, and one of the
rea sons is that game design doc u ments
need to be main tained through the
course of pro duc tion. With every game
devel oper wish ing they had just
another few weeks to add this bit of
pol ish to their games, it would be log i -
cal to think that every game design
doc u ment could have added a bit more
detail here or clar i fi ca tion there. In the
end, you should mea sure the com plete -
ness of your game design doc u ment by
how well the team was led by the game
design. How much con fu sion or lost
work was cre ated by a lack of detail or
clar ity in the doc u ment? How much
rework ing of the gameplay had to be
per formed in the course of pro duc tion
due to ill-thought-out designs? These
are the ques tions you should ask your -
self in the postpartum stage of your
game’s cycle.

Take the time to review your game
design doc u ment at the begin ning of
each mile stone to be sure your devel -
op ers have ready the most accu rate and 
up-to-date reflec tion of the game’s
design before they com mence that
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mile stone’s work. Also look far ther into 
the future to doc u ment design changes
so that your devel op ers do not lay the

ground work for ele ments of the game
no lon ger needed even if they are
beyond the cur rent mile stone.

What Should Go into a Game Design Document?
Game design doc u ments are more akin
to busi ness plans than blue prints for a
build ing or a mechan i cal engi neer ing
dia gram in that the indus try has devel -
oped no stan dard ized for mal
require ments for a game design doc u -
ment. This is part of the lack of
devel op ment dis ci pline and rigor that is 
per va sive through out the soft ware
indus try. Games used to be so much
smaller in scope and com plex ity that it
was much sim pler to doc u ment the
game design, so no great amount of for -
mal ism was required. The movie
indus try has set tled down to such a
degree that there are hun dreds of uni -
ver si ties and col leges that offer spe cific 
courses on how to write a movie script. 
The game indus try grosses more rev e -
nue than Hol ly wood does at the box
office, yet just a few pio neer ing uni ver -
si ties and col leges are offer ing classes
on game pro gram ming and art for new
media. I know of no class that teaches
game design. Thus, we are just too
young an indus try and our tech nol ogy
is chang ing too rap idly for us to set tle
on the require ments of a game design
doc u ment. Another com pli ca tion is that 
all of us get our starts on smaller pro -
jects or con ver sion work where the
demand for a detailed design doc u ment
is sub stan tially lower, rob bing us of an
oppor tu nity to grow our game design
skills before we reach the Big Pro ject.

What am I going to do about this
lack of a game design doc u ment

stan dard? I am shar ing my game design 
require ments as well as pro vid ing
sidebars from other devel op ment
houses illus trat ing what we are doing in 
the field and what we are look ing for in
a game design doc u ment.

The game design doc u ment should
describe to all the team mem bers the
func tional require ments of the fea tures
they are imple ment ing for the pro ject.
The ideal game design doc u ment is
com plete and has seen revi sions to fix
gameplay and add clar ity. In the ory the
game devel op ers should be able to take
their copy of the game design doc u -
ment and run with it. In prac tice it is
very dif fi cult to cre ate a doc u ment that
strong.
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I will dis cuss the con tent of the game
design doc u ment by using sec tions; the 
order of the sec tions was cho sen to
lead the reader from gen eral infor ma -
tion con cern ing the pro ject at large
towards the details of the pro ject that
are spe cific to only cer tain mem bers of
the devel op ment team.

Articulate What the Game Is as
Clearly as Possible

I remem ber read ing the post mor tem of
Tropico in Game Devel oper mag a zine. I
really appre ci ate read ing post mor tems
of game pro jects, and I am always
grate ful to the devel op ers who have
the courage to doc u ment what they
did wrong and what they did right. The
most amaz ing thing I read in the
Tropico design doc u ment is that after a
year of devel op ment the team came to
the shock ing real iza tion that there were 
about half a dozen dif fer ent visions of
Tropico being devel oped by var i ous
team mem bers. Each team mem ber
was imple ment ing his or her own
version of the pro ject! I was first
shocked to hear that some thing like
that could hap pen; I was then shocked
to read that the team had the cour age
to doc u ment it and share it with the
indus try. Then I thought about it more
care fully, and I real ized that every game 
pro ject has the poten tial to splin ter off
into sep a rate pro jects and that many
other pro jects have suf fered from the
same lack of cen tral vision. I believe
this is why so many devel op ers advo -
cate a strong lead designer who dic tates 
all deci sions from art to dia logue to
place ment of but tons on the screen.
Expe ri enced devel op ers have been
burned by design-by-committee too

many times to tol er ate their time being
frit tered away, and they demand a
strong and clear vision for the game.

Every game design doc u ment
should have a sec tion at the front that
clearly describes to the reader what the 
game is. It should be writ ten so clearly
and suc cinctly that it does not leave any 
vague ness in the reader’s mind what
the game is about. It should describe
the world, the gameplay, and what moti -
vates the player. Fol low ing are a cou ple
of exam ples.

Pac-Man: An arcade game fea tur ing 
a sin gle joy stick for con trols where the
player directs the pro tag o nist, Pac-Man, 
to run clear lev els and lev els of mazes
of dots by eat ing these dots. The ene -
mies of our hero are four cute
pas tel-colored ghosts that will eat our
hero unless our hero is under the influ -
ence of the big power-up dot.

Doom: A first-person shooter
played on the PC plat form, where the
player con trols a space marine in a 3D
envi ron ment against a horde of bizarre
mon sters. The player has a config -
urable set of con trols tak ing advan tage
of the key board, mouse, or joy stick.
The gameplay is action based with no
stra te gic or role-playing ele ments;
instead the game depends on bleed ing
edge tech nol ogy pro vid ing a rush of
adren a line through its aggres sive atten -
tion to car nage. Sin gle-player mode will 
pro vide three epi sodes of mis sions
against an increas ingly hor ri ble cast of
mon sters and scary set tings; the
multiplayer mode will fea ture an
unprec e dented level of player-to-player 
com bat.

From my own expe ri ence I know
there are many per son al i ties in the
game busi ness; some per son al i ties
belong to won der ful human beings you
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want to spend a bunch of time with;
other per son al i ties are less invit ing. I
think a lot of pro jects suf fer when the
lead ers of the pro jects choose to prac -
tice con flict avoid ance. I would haz ard a 
bet that mem bers of the Tropico team
sensed they were work ing towards dif -
fer ent goals yet decided not to rock the
boat either in an effort to cre ate a more
pleas ant work place or to self ishly give
their own ver sion of the game more
time to grow (per haps to a level of com -
mit ment where it could not be cut
back). This is an area I find par tic u larly
hard to man age. I think my team mates
would be sur prised to hear me say that. 
They would prob a bly say I lead the
team well and with strength. How ever,
I must con fess there are only a few
things in life I like to do less than to cut 
off the design direc tion of one of my
team mem bers. This is because while I
believe a game pro ject needs exec u tive
direc tion, I also believe the best games
are made when every one’s ener gies are 
woven into a stron ger whole than any
indi vid ual can deliver. There fore my
advice is to take the time to write up
exactly what your game is and pres ent
it to your team mem bers as early as
pos si ble. If you know one of your team
mem bers despises real-time strat egy
games, but you are com mit ted to cre at -
ing a real-time strat egy game, no good
can come out of mis lead ing him—tell
the truth straight up. He will either do
his best to cre ate the best real-time
strat egy game he can or move on to
another pro ject that fits his inter est.
But by no means would it be a good
idea to keep invest ing in a team mem -
ber mak ing role-playing fea tures that
you can not use. When it comes time to
cut those fea tures out, you will have a

gen u inely pissed off person and a con -
fused team.

Set the Mood

When the game is so clin i cally des -
cribed as I advo cate above, often the
soul of the game is lost in the trans la -
tion. Many games are role-playing
games set in a fan tasy world. This does
not mean that Ultima, Bard’s Tale,
Baldur’s Gate, and Pool Radi ance are
the same game. I like to see a short
piece of fic tion at the open ing of a game 
design doc u ment to quickly give me
the feel for this world, to put me in the
mood. The intro movie in a released
game has the same func tion: to intro -
duce the player to what sort of
chal lenges the game holds.

Some games do not lend them -
selves well to a fic tion treat ment, such
as the abstract puz zle and clas sic arcade 
games of Pac-Man, Frogger, and Tetris.
Even so, a snip pet of words from an
auto-racing tele vi sion com men tary
inter mixed with entries in a racecar
driv ers’ jour nal dis cuss ing the upgrades 
he has per formed on his car and how
des per ately he needs to win this race to 
pay his debts would quickly draw me
into the world of Gran Turismo.

Now we move quickly from gen eral
state ments about the game to direct
com ments about the core gameplay. We 
want to fix in the reader’s mind the
vision and feel for the gameplay early
on so that when he digests the rest of
the doc u ment it will be in rela tion to
the core gameplay and cre ate a tighter
under stand ing of the game design.
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The Main Game View

Some games have only one view of the
game; oth ers have sev eral view modes
or even dif fer ent lev els of gameplay
with dif fer ent views. This chap ter in
the game design doc u ment needs to
define the main game view of the
game. Is it a 3D view? 2D? Iso met ric?
If it is iso met ric, what is the scale of
the tiles and char ac ters? If it is a 3D
view, what kind of 3D view? Is it an
inte rior engine type game, or do you
require exte rior envi ron ments? If it is
an exte rior engine, how far does the
view need to extend? Is it pri mar ily
ren der ing hills and trees or is it ren der -
ing a race track or a city? Make a few
sketches of the view, or even better get 
an art ist on your team to make a
full-color mockup of the view of the
game.

MUST DO!—The main game view of
the pro ject must be in every game
design doc u ment and quickly con vey to
the reader what the game will look like.

Core Player Activity

What does the player do in this game?
What is the key inter ac tion? Pilot a
starship? Drive a racecar? Orga nize an
army? Maneu ver a char ac ter through a
3D space? This is where you detail the
key inter ac tions between the player
and the game. Together with the main
view from above the reader will
develop a strong under stand ing of the
game you are cre at ing.

This is an excel lent place to use
the UML use case dia grams intro duced
in the pre vi ous chap ter to doc u ment
the inter ac tions between the player and 
the game. Cre ate the UML dia grams
that orga nize these inter ac tions in a

graph i cal man ner for easy diges tion on
the reader’s part.

In-Game User Interface

Working out ward from the view and the 
core activ i ties, what are the other user
inter face items vis i ble on the main dis -
play? Health? Time? Mana? Dis tance to 
tar get? Radar? Map? Now is the time to 
detail the rest of these user inter face
items to be found on the main dis play.
Take the time to cre ate a dia gram or
mockup for each of these dis play items
and update your use case hier ar chy to
track these inter ac tions (even if they
are a non-interactive dis play, the player
uses these items by view ing them).
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This will be a fairly meaty sec tion. In
this part of the game design doc u ment
you will detail all the rest of the game
mechan ics that were too deep to dis -
cuss in the core gameplay sec tion.

Shell Menus

Most games on both the con soles and
the PC have shell menus for cre at ing
char ac ters, upgrad ing cars, review ing
inven tory, select ing spells, view ing how 
many stars or crys tals have been col -
lected, and so on. Now is the time to
cre ate a mockup of the shell menus
com plete with all the dis plays and but -
tons. We have found it par tic u larly
use ful to cre ate UML use case text and
dia grams for all the shell menu activ i -
ties the player can go through. It is also 
impor tant to cre ate a menu flow map
show ing the rela tion ship between all
the menus—how the player may nav i -
gate between the activ i ties in the game.

The Nuts and Bolts of Game
Mechanics

Now is the time to talk about how much 
horse power that engine will develop,
how many marines that trans porter can 
trans port simul ta neously, how many
charges are in your magic wands, how
fast the char ac ters move. Detail every -
thing you can of the game mechan ics. I
find it use ful to pre tend I am cre at ing a
pen and paper role-playing game or
board game com plete with all the
details. Of course all these ele ments
will need to be tweaked and bal anced in 
the future; how ever, every time I drive
down to this level of detail I learn more
about my game at the higher lev els of
abstrac tion and go back and adjust ele -
ments of the higher design. This
sec tion should be replete with spread -
sheets, charts, and dia grams.

Tutorial Mechanics

Almost all big games have inte grated
inter ac tive tuto ri als in the game. Some
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of these tuto ri als are explic itly tuto ri -
als, oth ers are billed as licenses as in
Gran Turismo, and other games sim ply
cre ate very easy lev els for the begin -
ning of the game like in Mario64. For
Starfleet Com mand: The Next Gen er a -
tion, we mod eled the tuto ri als around
the edu ca tion an offi cer in Starfleet
would receive while going through
Starfleet Acad emy. Dis cuss your phi -
los o phy when approach ing the tuto rial
con tent, dis cuss what you want the
player to learn here, and dis cuss what
activ i ties you will employ to rein force
what the player is taught so that he
keeps it for a smooth tran si tion into
later gameplay. In Baldur’s Gate,
BioWare had the player char ac ter start
out in a safe town where all of the
NPCs acted partly as an inter ac tive
in-game man ual and also related
back-story to the play ers to get them
into the world. How are you going to
intro duce your player to the game?

Con sciously decide what con trols
and game mechan ics you are going to
directly cover in your tuto ri als and
what mate rial you are leav ing for the
player to learn over time as they mas -
ter the game. Keep in mind the goal of
the tuto rial is not to teach every thing in 
the game; rather the pur pose of the
tuto rial is to get the player into play ing
the game suc cess fully and with out frus -
tra tion as quickly as pos si ble.

Multiplayer Mechanics

Will your game have a multiplayer com -
po nent? If so, what fla vor? Will you
sup port LAN play for PC games in the
office or home LAN envi ron ment? Per -
haps you will fea ture online match ing
via GameSpy or Microsoft’s Gaming
Zone. If your game is a mas sively
multiplayer role-playing game, then of

course you have a multiplayer fea ture
set to doc u ment.

If you did not cover your multi -
player menus in the shell menu sec tion, 
then this is the per fect place to detail
the activ ity flow between the menus.
Write down the func tion al ity of each of
the but tons and describe the player’s
choices. Also detail the tech ni cal
require ments of the multiplayer fea ture 
set that the tech ni cal design will need
to address. How many play ers will your 
game sup port? Are these play ers simul -
ta neous, con cur rent play ers as in a
Quake game? Or are the play ers resid -
ing in a hybrid sys tem like Starfleet
Com mand’s online cam paign that is
capa ble of sup port ing hun dreds of
simul ta neous play ers where the bat tles
are played out in smaller ses sions of up
to six play ers each?

Cre ate dia grams doc u ment ing
these activ ity flows. Will your game
sup port the his toric modes of multi -
player such as serial, modem- to-
 modem, or even hot seat?

With the lat est gen er a tion of con -
soles start ing with SEGA’s Dreamcast
and on through Sony’s PS2 and Micro -
soft’s Xbox, the game designer now
needs to con sider online multiplayer
gam ing for their con sole games. On the 
con sole side, multiplayer games have
often used mul ti ple con trol lers. Will
your con sole game have multiplayer
gameplay? Will you split the screen?
Will you hot seat between play ers?

Many game design ers put off
describ ing their multiplayer gameplay
until later in the pro ject. This has led to 
disas trous delays, poor gameplay and
game bal ance, and out right bugginess.
This pro cras ti na tion in multiplayer
game design is fairly wide spread and
car ries down the line, with the
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tech ni cal design stage often post pon ing
a seri ous dis cus sion of the multiplayer
engi neer ing require ments. Some times
these delays are so man i fest, games
have resorted to the out right out -
sourcing of the multiplayer pro ject.
Exam ples of this are Inter play’s
Klingon Acad emy and id’s Return to
Cas tle Wolfenstein, where Grey Mat ter 
devel ops the sin gle-player game and
another devel oper will come along
behind and imple ment the multiplayer
aspect of the game. I am highly skep ti -
cal of outsourced game cre ation in a
piece meal fash ion. The only rea son
peo ple delay think ing about their
multiplayer fea ture set is because it is
hard. But being hard is not a good
enough rea son for putt ing it off!

This sec tion of the game design doc u -
ment calls for the game designer to
elab o rate on the world they have cre -
ated. Many game devel op ers would
really rather work on this part of the
game design doc u ment than dis cuss the 
mun dane but tons on the multiplayer
screens. The rea son I have pushed this
sec tion back as far as I did is because I
feel the game design doc u ment should
serve the team rather than the
designer. So I started with set ting the
mood and quickly fol lowed with cap tur -
ing the key require ments of the game.
Now let’s roll out the graph paper, char -
ac ter sheets, and scripts for the cut
scenes!
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World Back-Story

Detail your world; what is the rel e vant
his tory of the world? Draw a map of the 
world the player will explore. Use cool
maps for fan tasy games such as
Baldur’s Gate and Ultima Online, but
also include ship blue prints for games
like Sys tem Shock 2, or the oceans of
the world for a naval sim u la tion. The
depth of this sec tion is highly depend -
ent on the genre of your game. Id
Soft ware is very proud that their Doom
and Quake series of games have no
need for such frills as a back-story!
Ultima Online and Baldur’s Gate each
draw upon decades of devel op ment for
their world’s back-story.

A game such as Gran Turismo
would only need the light est treat ment
of a back-story where the rac ing
events, the tracks, and the man u fac tur -
ers of cars would be enu mer ated to
flesh out the scope of the world’s
back-story.

Character Backgrounds

The char ac ter back ground sec tion is
also game depend ent. All games have
char ac ters; it is just the con cept of
what a char ac ter might be that is
stretched a bit in some gen res. For
exam ple, role-playing games, action-
 adventure, and platformers would all
have a sec tion that is quite straight for -
ward in its rep re sen ta tion of char ac -
ters, with sketches of how they look
and text describ ing their behav ior and
atti tude in the game. Include all of the
game mechan ics stats that cor re spond
to this char ac ter such as attrib utes and
inven tory. Include ref er ences to where
in the game the char ac ter will be found
and indi cate what type of char ac ter this 
is: pro tag o nist, play able, non-player,
antag o nist, or boss mon ster.

In the case of Gran Turismo I
would argue that the indi vid ual cars are 
the char ac ters, espe cially unique cars
like the Suzuki Escudo. Here the stats
behind the cars and the his tory of the
cre ation serve as the back-story. In a
real-time strat egy game each of the
indi vid ual com bat units is a char ac ter to 
be detailed. For a real-time tac ti cal
game like Starfleet Com mand: The
Next Gen er a tion, we actu ally have
three dif fer ent classes of “char ac ters”
that are quite dif fer ent from each other,
but all need to be detailed. These three
char ac ter types are the clas sic char ac -
ters to be found in the story, the ships
the player will com mand or inter act
with, and the ship offi cers that the
player will recruit and train in the
course of their career.
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Level, Mission, and Area Design

This is my favor ite part of writ ing a
game design doc u ment. I love exam in -
ing and read ing maps! Most likely your
game is bro ken down into lev els, mis -
sions, areas, tracks, epi sodes, decks of
a ship, or some other man ner of loca -
tion par ti tion. In abstract games like
Lem mings, the lev els are sin gle
screens of chal lenge for the Lem mings; 
for Gran Turismo it is the dif fer ent
tracks of course; for Doom it is bizarre
and fright en ing lev els that the design -
ers come up with in a back-story after
they have made them.

To doc u ment a level you have to
take into account what sort of game
you are mak ing and how it is bro ken up. 
For clas sic role-playing games, large-
 scale fan tasy maps of the coun try side
with detailed blue prints scaled to ten-
 foot cor ri dors serve very well. For 3D
games, whether platformer, shooter, or

action-adventure, it can be very chal -
leng ing for the designer to spec ify the
level in detail. The rea son is that the
designer may be a good designer but
ter ri ble in the use of a 3D CAD tool
such as UnrealEdit or WorldEdit. Often 
these types of games employ a lead
designer who is good with these tools
and can artic u late her visions directly
in the tools. For the devel oper with out
these skills, very detailed writ ing as
found in a nar ra tive sup ple mented with
sketches will often serve to give the
level designer a strong descrip tion to
work with.

Be sure to give good detail: Talk
about the col ors, the tex tures, the
light ing, what the sky looks like. What
are the sounds that are pres ent in this
area? What are the char ac ters? Detail
each trick, trap, chal lenge, or fea ture in 
your level design. On your first few
passes through here, just make notes to 
your self to fol low up later and add more 
detail in the next pass.

This is the time to explain your
cam paign struc ture; show a flow dia -
gram that relates your areas to each
other. Is it lin ear? That is, can the
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player pro ceed through your lev els
along only one path like the increas -
ingly chal leng ing lev els of Lem mings,
or can the player wan der about with out
any direct pur pose as in Ultima Online? 
Be sure to dia gram this flow.

Declare the pur pose of the area; is
it a key hub area that the player will
visit often or is it a bonus area or is it a
part of the user inter face such as the
dif fi culty selec tion of Quake I? Dis cuss
how this level may be reused like the
revers ing of tracks in Gran Turismo or
going back for six stars in each of the
worlds of Mario64.

Cut Scene Descriptions

If your movie will employ cut scenes,
then write the scripts for these cut
scenes. While the game indus try has no 
stan dard for mat for the descrip tion of a
cut scene, there are two impor tant
com po nents: a story board and a script.

The story board is a key frame-by-
 frame visual design of the cut scenes
that reads much like a comic strip. This 
is a crit i cal design doc u ment for both
com mu ni cat ing with the art ists who
will cre ate the level and for achiev ing
buy-in from the pro ject stake holders.

The script should fol low stan dard
movie script for mat ting guide lines. See
the sidebar for an exam ple of how to
for mat your script for voice-over (VO)
and off-stage (OS) voice work.

With this sec tion com plete, no
reader should have any large ques tions
or vague ness about the world and cast
of char ac ters in your game design. The
reader should also have a strong under -
stand ing of what chal lenges the play ers
will face as they pro ceed through the
game struc ture.
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Set in the mis sion brief ing room of the Gen e sis Oper a tions Head quar ters in the LAX spaceport metroplex.  The mis sion 
brief ing is a short cin e matic sequence per formed in letterbox for mat using the in-game Mat i n ee fea ture of the Unreal
engine.  The brief ing room has four char ac ters: the player char ac ter, the Gen e sis Oper a tions Chief, and two other con -
tract Gen e sis agents, one large, phys i cally pow er ful male and one slim female.

¤ Cin e matic
Gen e sis Oper a tions Chief says, “We have a very seri ous devel op ment with our secure AI labs on the moon.  We have
had no com mu ni ca tion from the base per son nel in 36 hours. While the com puter net work seems to be func tional, we
have lost access to the data arrays—some body has changed the autho ri za tion code. Fly-bys show no actual dam age to 
the struc tures and we have sent two reg u lar patrols from Luna II—they have failed to report in after reach ing the lab.

“It appears that The Tea-Drinking Soci ety is get ting des per ate now that we are so close to our Goal; they must have 
launched an assault on the lab and taken phys i cal con trol—now they’re busy down loading all of our hard-earned work.

“Your mis sion is to reclaim our labs and elim i nate any hos tiles that may be pres ent.
“You have two sup port oper a tives this time.” The Chief ges tures towards a slim female in black super-hero

spandex. “Cas san dra will pro vide you with infil tra tion and elec tronic hack ing ser vices. Her job is to get the team in
there as qui etly as pos si ble. The goal is to catch The Tea-Drinking Soci ety in the act, get it on film, and elim i nate the
sus pected TDS agents before they are able to return to their mas ters with the fruits of our lab work!”

Nodding towards a bulky male human with obvi ously large guns, “Rojak is a heavy weap ons spe cial ist. He’ll back
you up in a firefight and ensure that any thing hos tile becomes a detail of his tory in short order.”

The Chief points towards the player char ac ter, “As our most cel e brated agent, you’re in charge.   Make con tact after
you’ve landed and entered the base.”

Player Char ac ter says, “Thank you, Sir.  We will not let you down.”

Cin e matic fades to black, the sound of rocket engines throt tle up out of the dark ness…

A snip pet of a design doc u ment of Black9 fea tur ing a cin e matic sequence



This sec tion’s for mat really is par tic u -
lar to your game’s genre and method of
con struc tion. This last point is so
impor tant I would rec om mend not
 creating asset lists until you are mostly 
through the tech ni cal design stage. You 
should cer tainly jot down the assets
that come to mind in each sec tion at
the end of your first pass on the game
design doc u ment; how ever, your tech -
ni cal design doc u ment might reveal
that on the plat form of your choice and
with your par tic u lar set of require -
ments, you are lim ited to the cre ation
of just 20 char ac ter mod els rather than
the 100 your ini tial design called for. Or 
you might find that the tech ni cal for mat 
and spec i fi ca tion of your assets goes
through some bit of explo ra tion dur ing
the elab o ra tion of your game in the
tech ni cal design stage. Nev er the less,
here are some cat e go ries of assets you
should list in your game design doc u -
ment. These lists will come in handy
when cre at ing the pro duc tion plan,
which should be cre ated after the tech -
ni cal design stage has been mostly
com pleted.

2D Sprites or 3D Models

What ever your tech nol ogy, no doubt
your game fea tures mov ing bits of
eye-pleasing pix els. Write up the list
of such assets in a spread sheet and
include col umns for attrib utes that are
spe cific to your game’s design and
 technical require ments.

Missions, Levels, or Areas

List the mis sions, lev els, or areas to be
cre ated for your game. Indi cate game-
 specific param e ters such as size, pri or -
ity, or place ment in a hier ar chy of
locales.

Voice

It will be way too early to doc u ment
this sec tion in the early phases of game 
design; how ever, strong descrip tion of
the voice actors required can cer tainly
be detailed early in the pro ject. As pro -
duc tion rolls along, main tain this
sec tion to pre vent a panic work load
when it comes time to record the voice.
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Com mand 190: Basic Con trols
Set ting: The Neversail NCC-0001 at Trea sure Island, San Fran cisco, Earth

• Helm
• Tar get
• Phaser Fire (somehow have plenty of phasers to fire)
• Destroy Cargo Boxes

Title: Com mand 190: Basic Con trols
Brief ing: This sim u la tion will cover the basic con trols of a starship.
Set ting Text 1: Aboard the Neversail NCC-0001
Set ting Text 2: Starfleet Acad emy, Home Fleet
Set ting Text 3: Trea sure Island, San Fran cisco, Earth

{The Neversail NCC-0001 is a police frig ate armed with only Phaser-3s}

{The screen is already set in full screen mode}

{There is no ter rain, only a beau ti ful back drop}

{The player’s ship is already in motion at a speed of 10}

{The player’s ship is already at Red Alert}

{VOICE TALENT: FED-INSTRUCTOR-EARTH: Scotty? Not Sulu – we will save him for later tuto ri als.}

FED-INSTRUCTOR-EARTH: “Lieu ten ant, wel come to Starfleet Com mand school. To earn the rank of Lieu ten ant Com -
mander, you must pass both Com mand 190: Basic Con trols and Com mand 290: Inter me di ate Helm Con trols. Let’s get
started.”

FED-INSTRUCTOR-EARTH: “The basics of starship con trol are very sim ple, yet require a lot of train ing and prac tice to
mas ter. Let’s begin with basic helm con trol aboard a small police ves sel, the USS Neversail.”

FED-INSTRUCTOR-EARTH: “To turn the Neversail, use the mouse and left-click on the 3D tac ti cal dis play. This will
issue a helm com mand to port or star board.”

FED-INSTRUCTOR-EARTH: “Left-click on the 3D tac ti cal dis play in the direc tion you wish to turn. Your helms man will
choose the appro pri ate turn, port or star board.”

{Wait for the user to turn the ship. Add sar cas tic/encour ag ing com ments to the player to hurry them along.}

Sar cas tic Com ments
FED-INSTRUCTOR-EARTH: “Well Lieu ten ant, what are you wait ing for? A Klingon inva sion?”

FED-INSTRUCTOR-EARTH: “Lieu ten ant, when I give an order I expect it to be obeyed.”
FED-INSTRUCTOR-EARTH: “I don't have all day, Lieu ten ant.”
FED-INSTRUCTOR-EARTH: “[Sigh]. We are all wait ing.”
FED-INSTRUCTOR-EARTH: “Lieu ten ant, make up your mind before I make it up for you – and give you a fail ing grade.”

Pos i tive Remarks
FED-INSTRUCTOR-EARTH: “Very good, Lieu ten ant.”

{Add 1 pres tige point for each helm com mand up to 3 points}



Key Framing and Motion Capture

If your game fea tures human char ac ters 
mov ing about, then you might require
motion cap ture or you can use key
fram ing to ani mate your char ac ters.

List your char ac ters and the required
moves for each char ac ter. Main tain this 
list dur ing pro duc tion. See the fol low -
ing exam ple.
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FED-INSTRUCTOR-EARTH: “The farther you wish to go from your cur rent head ing, the tighter your turn will be.
Starships are mas sive ves sels, even one such as this quaint police cut ter. It takes time to maneu ver them. Plan your
turns in advance for max i mum advan tage.”

FED-INSTRUCTOR-EARTH: “Now let’s talk about phasers. I knew that would pique your inter est. To famil iar ize you with 
the trust wor thy phasers, I have cre ated rep li cas of stan dard Fed er a tion cargo con tain ers for you to tar get and destroy.”

FED-INSTRUCTOR-EARTH: “To tar get a con tainer, point the mouse at the con tainer that you wish to tar get and
right-click. This will set the cargo con tainer as your cur rent tar get. Alter na tively you may tap the T key to cycle through
all tar gets in sen sor range.”

{Add 1 pres tige point for each tar get ing com mand up to 3 points}

{Wait for the user to tar get a con tainer. Add sar cas tic/encour ag ing com ments to the player to hurry them along.}

Sar cas tic Com ments
FED-INSTRUCTOR-EARTH: “C’mon, Lieu ten ant. It does n’t take that long to tar get a con tainer.”

{Default the weap ons to 1 at a time fir ing}

FED-INSTRUCTOR-EARTH: “To fire a Phaser-3 at the selected cargo con tainer, left-click your mouse on the fire but ton
in the lower left cor ner of the dis play. Alter na tively, you can tap the Z key to issue a fire com mand. Either one will direct 
gigawatts of ion ized super heated par ti cles at your tar get. Sounds impres sive.”
FED-INSTRUCTOR-EARTH: “Now destroy all three tar gets.”

{Wait for the user to fire upon a con tainer. Add sar cas tic/encour ag ing com ments to the player to hurry them along.}

Sar cas tic Com ments
FED-INSTRUCTOR-EARTH: “What’s keep ing you? Most mid ship men enjoy this part of the tuto rial.”

Encour ag ing Com ments (when con tainer destroyed)
FED-INSTRUCTOR-EARTH: “There she goes!”

FED-INSTRUCTOR-EARTH: “Good! Starfleet does n’t approve of mind less destruc tion, but phasers do have their uses.”

{Add 2 pres tige points for each con tainer destroyed up to 6 points}

FED-INSTRUCTOR-EARTH: “Excel lent, Lieu ten ant, you are com ing along very well. Per haps Com mand 290 will pro -
vide a greater chal lenge for your abil i ties.”

A shoot ing script for Starfleet Com mand 3
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Sample Shot List

Confidential 

Scene# filename performer character concatenated capture
description

client moves description Loop TrackProp

1 "A1-walk-idle" "assassin" (we place a formula here
which "concatenates" all
your detailed info into one
item)

"Assassin looks around,
standing in place."

to be shot for looping
(blending) in post

"rifle"

2 "A1-walk-idle-fire" "assassin" "Assassin fires assault rifle
straight ahead from standing
position."

to be shot for looping
(blending) in post

"rifle"

3 "A1-walk-forward" "assassin" "Assassin walks forward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

4 "A1-walk-forward-fire" "assassin" "Assassin walks forward firing
assault rifle."

to be shot for looping
(blending) in post

"rifle"

5 "A1-walk-backward" "assassin" "Assassin walks backward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

6 "A1-walk-backward-fire" "assassin" "Assassin walks backward
firing assault rifle."

to be shot for looping
(blending) in post

"rifle"

7 "A1-walk-step-left" "assassin" "Assassin sidesteps to the left
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

8 "A1-walk-step-left-fire" "assassin" "Assassin sidesteps to the left
firing assault rifle straight
ahead."

to be shot for looping
(blending) in post

"rifle"

9 "A1-walk-step-right" "assassin" "Assassin sidesteps to the
right carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

10 "A1-walk-step-right-fire" "assassin" "Assassin sidesteps to the
right firing assault rifle
straight ahead."

to be shot for looping
(blending) in post

"rifle"

11 "A1-walk-turn" "assassin" "Assassin turns in place
carrying rifle."

to be shot for looping
(blending) in post

"rifle"

12 "A1-walk-turn-fire" "assassin" "Assassin turns in place firing
rifle."

to be shot for looping
(blending) in post

"rifle"

13 "A1-run-idle" "assassin" "Assassin looks around,
standing in place, heavy
breathing, excited."

to be shot for looping
(blending) in post

"rifle"

14 "A1-run-idle-fire" "assassin" "Assassin fires assault rifle
straight ahead from standing
position, heavy breathing,
excited."

to be shot for looping
(blending) in post

"rifle"

15 "A1-run-forward" "assassin" "Assassin runs forward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

16 "A1-run-forward-fire" "assassin" "Assassin runs forward firing
assault rifle."

to be shot for looping
(blending) in post

"rifle"

17 "A1-run-forward-hurdle" "assassin" "Assassin runs forward
carrying assault rifle, hurdling
low obstacle."

to be shot for looping
(blending) in post

"rifle"

18 "A1-run-forward-hurdle-fire" "assassin" "Assassin runs forward firing
assault rifle, hurdling low
obstacle."

to be shot for looping
(blending) in post

"rifle"

19 "A1-run-backward" "assassin" "Assassin runs backward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

20 "A1-run-backward-fire" "assassin" "Assassin runs backward firing 
assault rifle."

to be shot for looping
(blending) in post

"rifle"

21 "A1-run-step-left" "assassin" "Assassin sidesteps quickly to
the left carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

22 "A1-run-step-left-fire" "assassin" "Assassin sidesteps quickly to
the left firing assault rifle
straight ahead."

to be shot for looping
(blending) in post

"rifle"

23 "A1-run-step-right" "assassin" "Assassin sidesteps quickly to
the right carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

24 "A1-run-step-right-fire" "assassin" "Assassin sidesteps quickly to
the right firing assault rifle
straight ahead."

to be shot for looping
(blending) in post

"rifle"

25 "A1-sneak-idle" "assassin" "Assassin looks around
cautiously on balls of feet,
standing in place."

to be shot for looping
(blending) in post

"rifle"

26 "A1-sneak-idle-fire" "assassin" "Assassin fires assault rifle
straight ahead from standing
position."

to be shot for looping
(blending) in post

"rifle"

27 "A1-sneak-forward" "assassin" "Assassin sneaks forward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

28 "A1-sneak-forward-fire" "assassin" "Assassin sneaks forward
firing assault rifle."

to be shot for looping
(blending) in post

"rifle"
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29 "A1-sneak-backward" "assassin" "Assassin sneaks backward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

30 "A1-sneak-backward-fire" "assassin" "Assassin sneaks backward
firing assault rifle."

to be shot for looping
(blending) in post

"rifle"

31 "A1-sneak-step-left" "assassin" "Assassin gingerly sidesteps
to the left carrying assault
rifle."

to be shot for looping
(blending) in post

"rifle"

32 "A1-sneak-step-left-fire" "assassin" "Assassin gingerly sidesteps
to the left firing assault rifle
straight ahead."

to be shot for looping
(blending) in post

"rifle"

33 "A1-sneak-step-right" "assassin" "Assassin gingerly sidesteps
to the right carrying assault
rifle."

to be shot for looping
(blending) in post

"rifle"

34 "A1-sneak-step-right-fire" "assassin" "Assassin gingerly sidesteps
to the right firing assault rifle
straight ahead."

to be shot for looping
(blending) in post

"rifle"

35 "A1-sneak-turn" "assassin" "Assassin turns in place with
soft steps carrying rifle."

to be shot for looping
(blending) in post

"rifle"

36 "A1-sneak-turn-fire" "assassin" "Assassin turns in place with
soft steps firing rifle."

to be shot for looping
(blending) in post

"rifle"

37 "A1-crouch-idle" "assassin" "Assassin looks around,
crouching in place."

to be shot for looping
(blending) in post

"rifle"

38 "A1-crouch-idle-fire" "assassin" "Assassin fires assault rifle
straight ahead from crouching
position."

to be shot for looping
(blending) in post

"rifle"

39 "A1-crouch-forward" "assassin" "Assassin walks forward
crouching and carrying assault 
rifle."

to be shot for looping
(blending) in post

"rifle"

40 "A1-crouch-forward-fire" "assassin" "Assassin walks forward
crouching and firing assault
rifle."

to be shot for looping
(blending) in post

"rifle"

41 "A1-crouch-backward" "assassin" "Assassin walks backward
crouching and carrying assault 
rifle."

to be shot for looping
(blending) in post

"rifle"

42 "A1-crouch-backward-fire" "assassin" "Assassin walks backward
crouching and firing assault
rifle."

to be shot for looping
(blending) in post

"rifle"

43 "A1-crouch-step-left" "assassin" "Assassin sidesteps to the left
crouching and carrying assault 
rifle."

to be shot for looping
(blending) in post

"rifle"

44 "A1-crouch-step-left-fire" "assassin" "Assassin sidesteps to the left
crouching and firing assault
rifle straight ahead."

to be shot for looping
(blending) in post

"rifle"

45 "A1-crouch-step-right" "assassin" "Assassin sidesteps to the
right crouching and carrying
assault rifle."

to be shot for looping
(blending) in post

"rifle"

46 "A1-crouch-step-right-fire" "assassin" "Assassin sidesteps to the
right crouching and firing
assault rifle straight ahead."

to be shot for looping
(blending) in post

"rifle"

47 "A1-crouch-turn" "assassin" "Assassin turns in place
crouching and carrying rifle."

to be shot for looping
(blending) in post

"rifle"

48 "A1-crouch-turn-fire" "assassin" "Assassin turns in place
crouching and firing rifle."

to be shot for looping
(blending) in post

"rifle"

49 "A1-jump-standing" "assassin" "Assassin jumps straight up,
carrying rifle."

to be shot for looping
(blending) in post

"rifle"

50 "A1-jump-standing-fire" "assassin" "Assassin jumps straight up,
firing rifle."

to be shot for looping
(blending) in post

"rifle"

51 "A1-jump-forward" "assassin" "Assassin leaps forward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

52 "A1-jump-forward-fire" "assassin" "Assassin leaps forward firing
assault rifle."

to be shot for looping
(blending) in post

"rifle"

53 "A1-jump-backward" "assassin" "Assassin jumps backward
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

54 "A1-jump-backward-fire" "assassin" "Assassin jumps backward
firing assault rifle."

to be shot for looping
(blending) in post

"rifle"

55 "A1-jump-left" "assassin" "Assassin lunges to the left
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

56 "A1-jump-left-fire" "assassin" "Assassin lunges to the left
firing assault rifle straight
ahead."

to be shot for looping
(blending) in post

"rifle"

57 "A1-jump-right" "assassin" "Assassin lunges to the right
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

58 "A1-jump-right-fire" "assassin" "Assassin lunges to the right
firing assault rifle straight
ahead."

to be shot for looping
(blending) in post

"rifle"
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59 "A1-chest-hit" "assassin" "Assassin flinches from shot in 
chest while carrying assault
rifle."

to be shot for looping
(blending) in post

"rifle"

60 "A1-chest-hit-fire" "assassin" "Assassin flinches from shot in 
chest while firing."

to be shot for looping
(blending) in post

"rifle"

61 "A1-gut-hit" "assassin" "Assassin flinches from shot in 
stomach while carrying
assault rifle."

to be shot for looping
(blending) in post

"rifle"

62 "A1-gut-hit-fire" "assassin" "Assassin flinches from shot in 
stomach while firing."

to be shot for looping
(blending) in post

"rifle"

63 "A1-left-hit" "assassin" "Assassin flinches from being
shot from the left while
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

64 "A1-left-hit-fire" "assassin" "Assassin flinches from being
shot from the left while firing."

to be shot for looping
(blending) in post

"rifle"

65 "A1-right-hit" "assassin" "Assassin flinches from being
shot from the right while
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

66 "A1-right-hit-fire" "assassin" "Assassin flinches from being
shot from the right while
firing."

to be shot for looping
(blending) in post

"rifle"

67 "A1-knockdown-front" "assassin" "Assassin is knocked down by
force from the front while
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

68 "A1-knockdown-front-fire" "assassin" "Assassin is knocked down by
force from the front while
firing."

to be shot for looping
(blending) in post

"rifle"

69 "A1-knockdown-back" "assassin" "Assassin is knocked down by
force from the back while
carrying assault rifle."

to be shot for looping
(blending) in post

"rifle"

70 "A1-knockdown-back-fire" "assassin" "Assassin is knocked down by
force from the back while
firing."

to be shot for looping
(blending) in post

"rifle"

71 "A1-roll-stand-front" "assassin" "From knocked down from
front position, assassin rolls
up and stands carrying rifle."

blends from
"A1-knockdown-front"

"rifle"

72 "A1-roll-stand-back" "assassin" "From knocked down from
back position, assassin rolls
up and stands carrying rifle."

blends from
"A1-knockdown-back"

"rifle"

73 "A1-activate" "assassin" "Assassin activates a wall
switch."

"rifle"

74 "A1-crouch-tinker-start" "assassin" "Assassin crouches and begins 
tinkering with gadgetry."

blends into "A1-tinker" "rifle"

75 "A1-tinker" "assassin" "Assassin tinkers with
gadgetry."

to be shot for looping
(blending) in post

"rifle"

76 "A1-crouch-tinker-stop" "assassin" "Assassin stops tinkering and
stands."

blends from "A1-tinker" "rifle"

77 "A1-use-medkit" "assassin" "Assassin presses small object 
to neck, injecting healing
serum."

"rifle"

78 "A1-pickup-table" "assassin" "Assassin picks up an object
from table height."

"rifle"

79 "A1-pickup-floor" "assassin" "Assassin crouches, picks up
an object from the ground,
and stands."

"rifle"

80 "A1-stunned-flash" "assassin" "Assassin covers face with
arm and cowers for 3 - 5
seconds before returning to a
normal stance."

"rifle"

81 "A1-death-falling" "assassin" "Assassin collapses to ground
with some impact."

"rifle"

82 "A1-death-slump" "assassin" "Assassin folds up and slumps 
to ground."

"rifle"

83 "A1-death-spasms" "assassin" "Assassin has several violent
spasms before collapsing to
ground."

"rifle"

***NOTE***

Please refrain from punctuation in your moves description and be as specific and brief as possible. 
 

The list of moves to be motion cap tured for Black9



Sound Effects

Sound effects are elu sive crit ters to nail 
down early in the game design doc u -
ment. My best advice is to men tally
walk through the mis sion/level/area
sec tion of your game design doc u ment
and lis ten to what you hear as you walk
through these areas.

Music

Almost all games fea ture music; the
only excep tion I can think of is Quake
III, which opted to allow the player to
play his or her own favor ite music. In
this sec tion, list the var i ous tracks you
will require to help set the mood of
your game. Some games employ
sophis ti cated track blend ing rou tines to 
go smoothly from tense bat tle music to
cele bra tory vic tory tunes. See the
Black9 audio bid on the fol low ing page
for an exam ple.
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Asset Reference Description Maya Slot Reference Animation Name Animation
Notes

Sound Name(keyframe) SFX Notes Attribute  Volume Status

5 1

Nevin Combat Custom 14: Time Dilation Slash 1 timeDilationSlash1 SlashSquishDelay1 (5) 5 1

15: Time Dilation Slash 2 timeDilationSlash2 SlashSquishDelay1 (5) 5 1

16: Time Dilation3_ Fierce Slash timeDilationSlash2 SlashSquishDelay1 (5) 5 1

17: Time DilationVictory timeDilationVictory E3 Victory1 SpinSwirl4(3), Landing (17) 5 1

18: TimeDilationTraverse timeDilationTraverse Return Move  

19: TimeDilationNormalSpinSlash TimeDilationNewSpinSlash E3 Attack SpinSwirl3 (2),
SlashSquishDelay1(5)

Flangy swipe 5 1

20: TimeDilationNormalSpinSlash2 TimeDilationNewSpinSlash E3 Attack SpinSwirl3 (2),
SlashSquishDelay1(5)

5 1

21: TimeDilationThrustySlash timeDilationThrustySlash E3 Attack SpinSwirl3 (2),
SlashSquishDelay1(5)

5 1

22: TimeDilationChoppyFlipslash timeDilationChoppyFlipSlash Final Attack  

23: TimeDilationTransPos2toPos3 TimeDilationTrans_Pos2_
to_Pos3

Start Stretch4b (1), 5 1

24: TimeDilationTransPos2toPos1 timeDilation_Pos2_to_Pos1 Start Stretch4b (1), 5 1

25: TimeDilationTransPos4toPos1 timeDilationTrans_Pos4_to_
Pos1

Start Stretch4b (1), 5 1

26: TimeDilationTransPos4toPos3 timeDilationTrans_Pos4_to_
Pos3

Start Stretch4b (1), 5 2

27: TimeDilationVictory Flip timeDilationVictoryFlip  SpinSwirl3 (6), Landing (19) 5 2

1 28: TimeDilationVictory Spin TimeDilationVictory2  SpinSwirl3 (3), SpinSwirl2
(5), HardKnock2 (15)

5

 

Attack 0: fastSlashCombo1 basicFast1 1 thru 8 * SlashChop (2) Leopard Roar 4, 
WB03

Combat 5 3

1: fastSlashCombo2 basicFast1 9 thru 18 * SlashChop (2) 5 3

2: fastSlashCombo3 basicFast1 19 thru 27 * SlashChop (2) 5 3

3: slowSlashCombo1 basicPower1 SlashHard (1) ComboLibrary,
SwipesSwingV6

5 3

4: slowSlashCombo2 basicPower2 SlashHard (1) 5 3

5: slowSlashCombo3 basicPower3 SlashHard (1) 5 Bad Export

The com bat sound effects list for the char ac ter Nevin from Out rage’s game Alter Echo.
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Black 9 Audio Bid

IMPORTANT:  PLEASE READ ENTIRE DOCUMENT IN ORDER!

Note: The goal of the bud get is to come as close to the final prod uct as pos si ble. In a game of this scope it is impos si ble
to know the exact amount of min utes of music. Both par ties under stand that these fig ures could change slightly either
way but that the fig ures given should be a very good  representation of the bud get needed.

MUSIC

In-Game Music: There are 3 dif fer ent “worlds” in Black 9. The music styles would be rep re sen ta tive of thos e worlds but 
would fol low a sci-fi ambi ent based vibe (refer to CD).  Ana log pads, per cus sion, arpeggiatted synth lines and Enya
themed instru men ta tion will all be used to accom plish our goal.  For cer tain worlds and lev els such as China we can
incor po rate eth nic Asian instru ments such as Tibetan Bowls, Java Gamelans, Korean Gongs, Chi ne se Cym bals, Jap a nese 
Kotos and Taiko Drums to give it a cer tain envi ron men tal fla vor.  Music does not need to be trig gered at all times dur ing
the game.  In fact a lot of the game should be sci-fi envi ron men tal loca tion based ambi ence.  “Sci-fi ana log action style”
music can be trig gered when cer tain key events in each level hap pen (i.e., Can yon Chase sled escape).  Refer to last 2
songs on audio CD called “Wild 9” and “Hover Bikes”.  The use of short (3-5 sec ond) musi cal stings can also be used
when cer tain events hap pen (i.e., pulls impor tant lever to open impor tant door).  There are 3 dif fer ent “worlds” in Black 9. 
The music styles would be rep re sen ta tive of those worlds but would fol low an ambi ent sci-fi feel/vibe.

Mars World:
6 search/ambi ent songs (@ 1:30 min utes = 9 min utes) 
4 chase/bat tle/vehi cle songs (@ 1:30 min utes = 6 min utes)
5 stings (@ 5 sec onds = 25 sec onds)

Hong Kong World:
6 search/ambi ent songs (@ 1:30 min utes = 9 min utes)
4 chase/bat tle songs (@ 1:30 min utes = 6 min utes)
5 stings (@ 5 sec onds = 25 sec onds)

Moon/Luna World:
4 search/ambi ent songs (@ 1:30 min utes = 6 min utes)
2 chase/bat tle songs (@ 1:30 min utes = 3 min utes)
4 stings (@ 5 sec onds = 20 sec onds)

Total In-Game music: Approx i mately 40 min utes

Cin e matic Music: Story and cinematics play an impor tant role in Black 9. The music for the cinematics should be
extremely sub tle so that it adds a layer to the dia logue but does not get in its way. There does n’t have to be music play ing 
dur ing every cin e matic and some of the in-game music could be used as well.

Mars World: 3 songs @ 1 min ute = 3 min utes
Hong Kong World: 3 songs @ 1 min ute = 3 min utes
Moon/Luna World: 2 songs @ 1 min ute = 2 min utes

Total Cin e matic music:  8 min utes

Menu Music: There will need to be menu, sub-menu, and cred its music. These can be based off of pop u lar motifs we
would be cre at ing for the game. Until actual screen inter faces are cre ated it is hard to visu a l ize the style and tempo.
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Menu/Sub-Menu theme:  2 min utes
Credits music (vari a tion of menu?):  3 min utes

Total Menu music:  5 min utes

Music Totals
In-Game: 40 min utes
Cinematics:8 min utes
Menus: 5 min utes
TOTAL: 53 min utes (approx.)

53 min utes x $1,000 per min ute = $53,000

SOUND DESIGN
Sound design will be the most impor tant audio ele ment in the game.  

In-Game SFX: Big and beefy reverbs, amaz ing weap ons, huge deep doors, fright en ing alarms, etc. Think of the best
sci-fi movie you’ve ever heard… then dou ble it!

The main char ac ter will have com mon sounds that will always need to be loaded in mem ory (foot s teps, weap ons,
get ting hit, land ing from a jump, etc.). There will be other com mon sounds as well (pause menu, text messaging,
pick-ups, health, etc.) Each of the 16 lev els in the game will have unique sound effects for the ene mies, vehi cles, objects, 
sur faces, ele ments, etc. I would aver age about 50 unique sounds per level con sid er ing some of the ene mies and weap -
ons will be reused through out the game.

Com mon sfx:  100
Level sfx: 50 X 16 lev els = 800 sfx

Envi ron men tal/Ambi ent SFX: Strange room tones, machin ery, equip ment, and gen er a tors no one has ever heard
before, airy and cos mic tones, deep ana log sweeps, dark dra matic atmo spheres. Each area may have a dif fer ent “tone”
which when mixed prop erly gives the sense of travel and explo ra tion. These ambi ences should be loop ing, streamed and
about 1 min ute each in length. In some areas you would only hear the ambi ences with no music. These are very impor -
tant! The player will hear these more than they will the music! Ambi ences can be reused for mul ti ple areas. If we bud get 3 
loop ing ambi ences per level we could mix and match just fine.

16 lev els X 3 loop ing 1 min ute ambi ences = 48 min utes of ambi ence

Cin e matic Sound Design/FX: The cinematics will be in-game based (not FMV) so tech ni cally they will be han dled
the same as the in-game sfx (SPU based). I would esti mate another 10 unique sfx per level to be us ed in the cinematics.

Cin e matic SFX: 10 sfx X 16 lev els = 160 sfx

Menu/Sub Menu SFX: Would depend on the look and style of the menus.

Menu SFX = 10 sfx

Sound Design Totals
In-Game: 800 sfx
Envi ron men tal: 48 min utes/sfx
Cinematics: 160 sfx
Menus: 10 sfx
TOTAL: 1000 sfx (approx.)

Sound Design = $30,000
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DIALOGUE/V.O.
Because of the sci-fi nature of the game, effects will play an impor tant role in the cre ation of the voices. All sorts of
robotic, hel met gear, radio, flange/phaser, strange and unique effects will be used in pre- and post-production. Think Star 
Wars.

Cin e matic Char ac ter voices :
Gen e sis Con tact, Player, Aegis, NPC Buyer, First Guard, Gen e sis Man, Oberon, Black Dragon Mas ter,  Genesis Oper a tions 
Offi cer, Fire Elder, Fire Ele men tal, Piwan, Dr. Tan, Agent Cas san dra, Pro tag o nist, Babbage Entity, Elder, Tea-Drinking
Soci ety Oper a tions Offi cer, TDS Ops, Hashi, Dr. Kellon, Tran, Auto mated Recep tion ist, TDS Shut tle Cap tain, Charles, TDS 
Man, Gar dener, Zubrin Marine, Zubrin Oper a tions Offi cer, Lao, Zubrin Man, Zubrin Merc, Civil ian, Zubrin Ops, Ambas sa -
dor. (35 total)

Enemy voices:  There would also have to be enemy char ac ter voices recorded.  Screams, yells, hits, jumps, dies, etc.

We would need about 15 actors to record 35 char ac ters. Each pro fes sional non-sag actor’s price would vary depend ing
on expe ri ence, how many char ac ters, ver sa til ity, etc.

These are not one-liners (like Boxing), this is more seri ous act ing. SAG rate for a 4-hour block-out (3 char ac ters
max.) is $612.00. To get non-SAG actors (who are really in SAG) for a buyout usu ally costs about $750. Some actors will 
charge $1000 and oth ers will cost only $500. $750 I feel is a good aver age for a non-SAG buyout. It should take 3 stu dio 
days to com plete the script. In a script of this nature (char ac ters, act ing, size, etc.) it is always smart to put a 10% con tin -
gency in the bud get for call-backs.

Actors:  15 X $750 = $11,250
Stu dio: 3 days X $1000 = $3,000
Cast ing Agent: $1,000
Editing,Mas tering: $5,000
Con tin gency (10%): $2,000
Total: $22,250

This is my rec om mended buget.

GRAND TOTALS:
Music: $53,000
Sound Design: $30,000
V.O.: $22,000
Total: $105,000

Breathe, David… breeeeeathe…..  Now count to 10.
Okay good!
Please real ize that this is a huge game and there is a ton of audio here. I have given my $1,000 per min ute of music

rate (usu ally $1,200-$1,500) because there is quan tity. Same for the sound design;  normally for the amount of sounds
required it would be much higher. If you were to go to any com pany in the indus try and ask them for this amount of work
you’ll get prices that are a lit tle lower and some that are much higher.

The prices I can not come down on. I can not go lower than $1,000 per min ute and I can’t do 1000 sfx for under 30K.
If we needed the bud get to be lower we could do the fol low ing…

Music:
Please keep in mind that the rec om mended bud get was NOT a wish list. I had to strug gle to get the min utes of music to
where it cur rently is. Notice that each tune is only approx i mately 1:30. 2 to 3 min utes is usu ally the norm, but I feel that
because of the ambi ent style of music we will be using that if I’m tricky with my loops I can get away with 1:30. We could
eas ily just take the music fig ure down to about 40 min utes and just deal with it. It does start to take a qual ity hit as far as
repetitiveness goes (which I am already assum ing in the 53 min utes), but it’s not the com plete end of the world. New
total: 40 min utes of music.



Special Effects

This is a sort of catch all cat e gory that is 
spe cific to your game’s genre and tech -
ni cal imple men ta tion. For exam ple, in
Starfleet Com mand a list of the weapon 
effects, astro nom i cal fea tures, and
other sys tem effects like trac tor beams

will need to be cre ated. For a first-
 person shooter, enu mer ate the weapon
effects and explo sions. For a plat -
former, write down the mag i cal effects
when the char ac ter picks up a power-up 
or gath ers another star or crys tal.
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Sound Design:
The sound design is a tough one because there is no get ting around it! The game is big and there are tons of SFX. If
worse came to worst and we really had to squeeze it all together we could unhap pily shave an extra 5K off the 30K fig ure
and use less loop ing ambi ences and reuse in-game sfx for the cinematics. Once again, qual ity would go down because
of repetitiveness. New total: Approx i mately 800 sfx.

Dia logue/V.O.:
This one is a lit tle eas ier but the con se quences are greater! We could eas ily get a bunch of actors @ $500 but I can guar -
an tee you that the qual ity WILL NOT be great. Accept able, but not great. We could also take out the 10% con tin gency and 
just live with what we get in the ses sions. New V.O. total with those changes = $16,500

New Grand Totals:

Music: $40,000
SFX: $25,000
V.O.: $16,500
Total: $81,000

If you are think ing of mak ing this game an A or AAA title, the 100K bud get is abso lutely nec es sary. For a B title you can
eas ily get away with the 80K fig ure. Any thing less and you’re headed for the C title blues.

Let’s dis cuss once you’ve had a chance to digest it all and talk it over with some peo ple.

Thanks,

Tommy

The music require ments for Black9
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WEAPONS AND AMMO

WEAPON Cost AMMO Range Damage R-O-F Magazine
Size

Magazine 
Cost

Categorization Weapon Type Illuminati Specialty? Threat
Level

Mission
First
Available

Comments

9mm Pistol $1,000 Bullets 21 10 5 15 $15 Firearms pistol no (global) 1

Shotgun
(sawed off)

$800 Shells 10 15 3 5 $20 Firearms rifle no (global) 1

Shotgun $700 Shells 25 10 3 5 $20 Firearms rifle no (global) 1

Sub-Machine
Gun

$5,000 Bullets 45 8 9 30 $5 Firearms pistol no (global) 1

Sniper Rifle $20,000 high-caliber
rounds

300 25 1 1 $10 Firearms rifle no (global) 4

Silenced Pistol $15,000 Bullets 15 5 5 5 $10 Firearms pistol no (global) 4

Crossbow $5,000 Bolts 60 10 1 1 $5 Special rifle Tea-Drinking Society 7

Crossbow $5,000 Poison-Tipped
Bolts

60 3 1 1 $25 Special rifle Tea-Drinking Society 7

Crossbow $5,000 Explosive-
Tipped Bolts

60 25 1 1 $20 Special rifle Tea-Drinking Society 7

Grappling-
Hook Crossbow

Special rifle Genesis 1 grapple across
open spaces, but 
vulnerable to
attack as it
becomes the
equipped
weapon

Magnum Pistol $1,500 high-caliber
rounds

24 15 5 5 $10 Firearms pistol no (global) 4

Suitcase Gun $2,000 Bullets 12 5 1 3 $25 Firearms pistol no (global) 8

Grenade $25 N/A 8 30 1 1 $25 Explosives thrown
explosive

no (global) 1

Flashbang $10 N/A 8 5 1 1 $10 Explosives thrown
explosive

no (global) 4

Mine $50 N/A n/a 50 1 1 $50 Explosives dropped
explosive

no (global) 4

Tripbomb $80 N/A n/a 20 1 1 $80 Explosives mounted
explosive

Zubrin 12

Motion-Sensor
Bomb

$120 N/A n/a 40 1 1 $120 Explosives mounted
explosive

Zubrin 12

Satchel Charge $75 N/A n/a 75 1 1 $75 Explosives dropped
explosive

no (global) 5

MIRV Grenade $150 N/A 8 15 ea 1 6 $150 Explosives thrown
explosive

Zubrin 12 explodes into
smaller
grenades

Detonation
Pack

$100 N/A n/a 100 1 1 $100 Explosives mounted
explosive

Zubrin 12

Flare Grenade $30 N/A 8 3 1 1 $30 Explosives thrown
explosive

Genesis 4 blindness lasts
longer than
flashbang

Rocket
Launcher

$30,000 Rockets, MIRV
Rockets,
Guided Missiles

200 50 2 5 $180 Heavy
Weapons

launcher Zubrin 12

Rail Gun $75,000 high-caliber
rounds

200 60 3 10 $250 Heavy
Weapons

armature Genesis 5

Flamethrower $6,000 fuel 10 40 1 5 $50 Heavy
Weapons

rifle no (global) 5

Grenade
Launcher

$4,000 Grenade Shells, 
MIRV Grenade
Shells, Remote
Detonation
Grenade Shells
(aka Pipe
Bombs)

100 30, 15 ea,
30

1 8 $200 Heavy
Weapons

launcher Zubrin 12

Rad Flux Rifle $100,000 none
(recharges)

80 25 5 n/a n/a Heavy
Weapons

rifle Genesis 5

Assault Rifle $10,000 Bullets 90 20 8 30 $50 Firearms rifle no (global) 1

Heavy Machine 
Gun

$25,000 Bullets 200 20 10 100 $75 Heavy
Weapons

armature no (global) 5

Katana/
Wakizashi pair

$5,000 N/A 0 30 3 n/a n/a Melee
Weapons

two-handed
melee

no (global) 1

Blit Sword $9,000 N/A 0 40 4 n/a n/a Melee
Weapons

one-handed
melee

Tea-Drinking Society 7 curved blade
conducts energy
from tip to base

Stun Gun
(Tazer)

$500 N/A 0 5 1 n/a n/a Melee
Weapons

one-handed
melee

no (global) 1

Blackjack $100 N/A 0 2 1 n/a n/a Melee
Weapons

one-handed
melee

no (global) 1

Dagger $150 N/A 0 5 1 n/a n/a Melee
Weapons

one-handed
melee

no (global) 1

Blit Dagger $250 N/A 0 6 1 n/a n/a Melee
Weapons

one-handed
melee

Tea-Drinking Society 7 curved blade
conducts energy
from tip to base



Stepping Back a Bit
Looks like a bunch of work, huh? Good, 
that is why it is a job being a game
designer and not a hobby. If it seems a
bit daunt ing to under take this effort in
writ ing up your game, I have a sug ges -
tion. Prac tice the skill of game design
by writ ing up the game design of an
exist ing game. Go through this entire
rigor on a game that is already suc cess -
ful! It is per fectly rea son able in any
other pro fes sion—med i cine,

engi neer ing, auto mo tive repair—to
prac tice the skills involved before mov -
ing on to prac tic ing the pro fes sion.
Even nov el ists can take cre ative writ -
ing courses and bud ding scriptwriters
can take scriptwriting courses. So I
think it is per fectly log i cal that a game
designer should prac tice writ ing
detailed game design doc u ments by
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Chap ter 9 > > > > > > > > > > > > > > > >

The Technical Design
Document

This chap ter intro duces the tech ni cal
design doc u ment and the work involved 
in putt ing together the tech ni cal plans
for cre at ing your game. As an intro duc -
tion, this chap ter includes the con cepts
in a light over view designed to kick-
 start your tech ni cal design pro cess;
how ever, it is Part III that dis cusses the 
tech ni cal design stage in detail.

Object-Oriented Design
Mod ern elec tronic games are large
soft ware pro jects that run from hun -
dreds of thou sands of lines of code to
mil lions of lines of code. Object-
 oriented design (OOD) was invented to
cope with large soft ware pro jects. I am
not going to fill up this book with pages
dis cuss ing the pros and cons of
object-oriented design ver sus pro ce -
dur ally designed soft ware; there are
count less good books dis cuss ing
object-oriented design at your favor ite
book store. I am already sold on OOD,
and I approach the tech ni cal design doc -
u ment using OOD; I am only con cerned 
here with the appli ca tion of OOD and
UML to game con struc tion. There is
also a bias towards C++ as the lan -
guage for imple men ta tion of the game
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code. There are a few other impor tant
lan guages for cre at ing games such as C
and Java. I will not evan ge lize for C++
here either. If you are using Java, then
you are prob a bly cre at ing a game with -
out sig nif i cant per for mance require -
ments for graph ics and are inter ested in 
cross-platform dis tri bu tion. If you are

using C, then you have prob a bly made
the deter mi na tion that C++ is not yet
right for your team or have some other
require ment keep ing you with C.
Assem bly lan guage is of course used
when hand opti miz ing crit i cal sec tions
of code and is not rel e vant from an
archi tec tural or design point of view.

Purpose of the Technical Design Document
The tech ni cal design doc u ment is the
blue print for the soft ware engi neers on
your team to use in the cre ation of the
game. The ideal tech ni cal design doc u -
ment will spec ify to your devel op ers
not only what needs to be cre ated but
also how it will be imple mented. I was
intro duced to strong soft ware archi tec -
ture for the first time in the game
indus try when I worked under Jay Lee
at Interna (a game com pany that has
since joined the mound of defunct game 
com pa nies). When I signed up for the
job as a devel oper at Interna, I was
look ing to learn more about C++ and
arti fi cial intel li gence.

What Jay Lee did was to use strong 
encap su la tion of the imple men ta tion
details by cre at ing a detailed set of
inter faces for the classes of the whole
game (a mas sively multiplayer casino
game). Jay labored for two months writ -
ing header files. There was not a bit of
work ing code at the end of his two
months, just header files. I remem ber
that the mem bers of the team were a
bit skep ti cal about this; we thought
while lead er ship was great and archi -
tec ture was prob a bly a good thing,
would it not be better if our best pro -
gram mer were writ ing some code? Well 

it turned out that it took three junior
devel op ers just three months to flesh
out the source files as indi cated by Jay’s 
head ers to imple ment the soft ware Jay
described. It was the fast est any of us
saw soft ware come together.

JARGON: A header file or a .H file is a
file in C or C++ that describes the inter -
face to the soft ware mod ule defined in a 
cor re spond ing source file (.C or .CPP
file).

Jay Lee dem on strated very strong soft -
ware archi tec ture; ever since that
expe ri ence I have been learn ing more
about cre at ing soft ware better. The
rela tion ship between soft ware archi tec -
ture and the tech ni cal design doc u ment
is that the tech ni cal design doc u ment is 
broader in scope and less detailed than
a soft ware archi tec ture plan. The tech -
ni cal design doc u ment must syn the size
the require ments of the game, develop
a soft ware design, serve as a test ing
plan, and also sup ply the pro ject man -
ager with crit i cal infor ma tion such as
the required devel oper roles, depend -
en cies between tasks and devel op ers,
and an esti mate of how long it will take
to per form each of the tasks assigned to 
the devel op ers.
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The tech ni cal design doc u ment has
other cus tom ers besides the devel op -
ers on your team: The game pub lish ers 
are becom ing sav vier in their tech ni cal
eval u a tion of game devel op ers as the
scope of the pro jects grows and the
asso ci ated risks with the pro jects
increase. Most likely you will need to
deliver a tech ni cal design doc u ment as
an early mile stone to your pub lisher.
The prob lem with a tech ni cal design
doc u ment is that while most of the
strong pub lish ers are now ask ing for
them, there are few senior game devel -
op ers with the req ui site tech ni cal
exper tise to per form an ade quate
review of the devel oper’s tech ni cal
prep a ra tions. This lack of tech ni cal
review means the tech ni cal design doc -
u ment will be poorly reviewed and as
such is not a very vis i ble deliv er able.
This cre ates another prob lem; early in
the pro ject the exec u tive man age ment
is almost always eager to see prog ress

in a game’s devel op ment.
Often they can not visu al -
ize the game the way the
game design ers are able to 
and are forced to
green-light a pro ject based 
on feel ings of trust in the
devel oper. All exec u tive
man age ment teams would
rather replace this trust
with see ing some cool eye 
candy on the screen show -
ing that the game is
hap pily in devel op ment
and looks fun. This cre ates 
an unholy ten sion when

the devel oper is pres sured to not think
about the tech ni cal design of the game
much in the early stages and must
instead play catch-up all pro ject long. It
is widely known in the soft ware engi -
neer ing field that you would much
rather iden tify and fix a defect in your
soft ware at the design stage than at the
end of the pro ject. Esti mates vary, but
the con sen sus appears to be that it is
fifty times more expen sive to fix a bug
at the end of the imple men ta tion stage
than at the design stage. Thus, I
encour age you, by what ever means you 
can, to take your time on the tech ni cal
design phase of your pro ject and work
closely with your pub lisher or exec u -
tive man age ment to make the work of
the tech ni cal design stage vis i ble and
reviewed to assure that prog ress is
occur ring on the pro ject. Email me if
you come up with tips on how to get
pub lish ers more excited about the tech -
ni cal design doc u ment.
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All devel op ment houses have a devel -
op ment pro cess even if they do not
con sciously go about cre at ing one. A

devel op ment pro cess is the method
your team uses to take the game spec i -
fi ca tions and turn them into a game.
Even the sol i tary game devel oper
work ing on her own pri vate game, iter -
at ing each night after work ing the day
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job, still has a devel op ment pro cess.
This lone devel oper’s pro cess could be
as infor mal as writ ing up a sketch of the 
main game inter face on a piece of graph 
paper and then incrementally build ing
the game, a new fea ture every night,
until the game is play able. Some
high-profile game devel op ment com pa -
nies also use this method.

McCar thy’s sem i nal book Code
Com plete is one of the most acces si ble
works dis cuss ing in detail soft ware
devel op ment meth ods and why orga ni -
za tions resist learn ing new devel op -
ment pro cesses. The prob lem with
learn ing a pro cess is that it takes time,
and most orga ni za tions are in short
sup ply of time. They are under great
pres sure to get some thing vis i ble and
run ning as quickly as pos si ble to reas -
sure man age ment that the pro ject is
well under way (a recur rent theme in
this book, I know). A strong soft ware
devel op ment pro cess will empha size
think ing at the begin ning of a pro ject
where a weak devel op ment pro cess will 
cre ate an even larger bur den of wasted
time at the end of the pro ject. In the
most extreme cases of poor pro cess,
the pro jects find them selves in such a
hole of despair due to poor deci sions
made at the begin ning of the pro ject
that the pro ject itself is can cel led rather 
than throw ing every thing out and try -
ing again. I am firmly con vinced that all
of the games in the indus try that are
tak ing 30 to 60 months to com plete are
being per formed at devel op ment
houses with a poor devel op ment pro -
cess, which results in a poor
preproduction.

It is under stand able why game
devel op ment com pa nies are gen er ally
poor at enforc ing a strong soft ware
devel op ment pro cess. First of all, most

soft ware com pa nies are poor at the
devel op ment pro cess by all accounts;
sec ond, the indus try holds cre ativ ity
sacred (a good thing, but it can be used
as an excuse to avoid pro fes sion al ism);
and third, the games them selves are
always becom ing larger, faster, and
more com plex—about at the rate of
Moore’s Law. The result is that stu dio
heads or pub lisher exec u tives who
might have had hands-on expe ri ence in
cre at ing a game five years ago now
have a mis guided inter pre ta tion of the
scope of the pro ject they are respon si -
ble for. Inter preting Moore’s Law
lib er ally, it would sug gest that over five 
years a game would be eight times
larger in com plex ity and scope than an
equiv a lent title five years before. This
last point I think is sig nif i cant and
rarely dis cussed; man ag ers are often
walk ing around with an impres sion of
the work to be com pleted as much
smaller, like when they were cre at ing
games hands-on. They were suc cess ful
then, or they would most likely not
have achieved their lead er ship posi tion. 
That means they must have been suc -
cess ful with their soft ware devel op ment 
pro cess and that the pen al ties back
then were cor re spond ingly smaller . I
think this is a great source of sub tle
evil in the game indus try.

JARGON: Moore’s Law—com put ing
power will dou ble every 18 months.

So are you ready to hear about a better
soft ware devel op ment pro cess?

We at Taldren use a mod i fied, light
 version of the Unified Soft ware Devel -
op ment Pro cess. I will, how ever, pres -
ent an over view of the full Unified
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Soft ware Devel op ment Pro cess and
then go back and explain what we do.

The core workflows of the Unified
Pro cess are require ments, anal y sis,
design, imple men ta tion, and test.
Looking over this list of five activ i ties, I 
would imag ine most peo ple in game
devel op ment would be sur prised to see
the three preproduction activ i ties:
require ments, anal y sis, and design. If I
were to inter view game devel op ment
houses to ask them what core
workflows (after explain ing what I
meant by the term) they are using in
their devel op ment, they would prob a bly 
say design, imple ment, and test. This is 
one of the key fea -
tures of the Unified
Pro cess; it for mally
rec og nizes that
gath er ing your
require ments is a
dif fer ent activ ity
than ana lyz ing the
require ments,
which is in turn a
wholly dif fer ent
activ ity than design -
ing your soft ware to 
meet your game’s
require ments. If you think back towards 
an ear lier chap ter on gath er ing your
key busi ness param e ters before cre at -
ing your game design doc u ment, you
will notice that I added a bit of mate rial
from the game devel op ment domain to
the require ments cap ture stage.

Core Work Flows of the Unified
Process
1. Require ments
2. Anal y sis
3. Design
4. Imple men ta tion
5. Test

The Unified Pro cess rec og nizes that a
real-world pro ject can not crisply com -
plete one workflow and then move to
another workflow. To address this, the
Unified Pro cess is an iter a tive and
incre men tal workflow method, where
each stage of the pro ject is driven
through incep tion , elab o ra tion , con struc -
tion, and tran si tion .

Phases of a Workflow in the Unified
Process
1. Incep tion
2. Elab o ra tion
3. Con struc tion
4. Tran si tion

In the real world you will find your self
late in the pro ject, per haps near alpha,
when you real ize that your game inven -
tory sys tem is bro ken and not fun (it
turns out track ing the adven tur ing gear 
to the near est gram was not a great
idea), so now you need to go back and
design a new inven tory sys tem. The
Unified Pro cess would have you stop
and think about your new inven tory
sys tem, review your require ments, ana -
lyze what impact the new inven tory
sys tem require ments will impose on
the exist ing game, design the new
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inven tory sys tem, imple ment it, and
test the inven tory sys tem.

Per haps at this point you may be
get ting bored and roll ing your eyes and
think ing to your self, “This is just a
bunch of fancy multisyllabic names; of
course I think about my stuff before I
code it.” While it is true that these
terms are just a bunch of jar gon, if you
actu ally con sciously name what activ ity 
you are per form ing, you will have a
much greater aware ness of what you
are doing. This aware ness will trans late 
directly into being more pur pose ful
about col lect ing your require ments
when the sign over your head says you
are in require ments cap ture; you will be 
a far more effec tive ana lyzer of the
require ments when you are not obli -
gated to think about how you are going
to code the rasterizer. Your designs will 
be much stron ger when you have all of
the require ments and their impact laid
out in front of you.

The tech ni cal design doc u ment should
be devel oped in preproduction along
with the game design doc u ment but
per haps stag gered back a bit to allow
the game design doc u ment time to
form up. The tech ni cal design doc u -
ment needs to be devel oped with a
thor ough set of plans and time esti -
mates before the sched ule and the
pro ject plan (dis cussed in the next
chap ter) can be com pleted.

Dur ing pro duc tion it some times
becomes nec es sary to change the
direc tion of some fea tures in response
to tech ni cal research, focus group test -
ing, mar ket research, or an aware ness
of a lack of thor ough design in the
preproduction stage. In response to any 
change in the game, a fast response
mini-technical design stage should be
ini ti ated before any new devel op ment
of these changes is under taken. In
other words, don’t allow your deeply
thought-out tech ni cal designs to be
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held up like stone tab lets that must be
fol lowed. By all means, change your

design dur ing imple men ta tion if you
iden tify a better design.

What Goes into the Technical Design
Document?
Now that I have estab lished that a tech -
ni cal design and archi tec ture are good
things to have, it is time to define what
goes into the tech ni cal design doc u -
ment. The tech ni cal design doc u ment
acts as a plan of attack on the require -
ments of the game: a plan for whom,
when, and how these require ments will 
be accom plished. This tech ni cal design
doc u ment is a min ia ture pro ject itself
going through sev eral stages: require -
ments cap ture, require ments anal y sis,
high-level archi tec ture, mid-level soft ware 
design, deploy ment design, a test ing plan,
and a  tran si tion plan. Each of these
stages will be chock full of doc u ments,
dia grams, and time esti mates to com -
plete the tasks described within.

Require ments cap ture
is the pro cess of iden -
ti fy ing all the require -
ments the game as a
piece of soft ware must 
sat isfy to meet the
goals and expec ta tions 
for the game. Require -
ments can take a myr -
iad of forms from a
frame rate require -
ment of 60 frames per
sec ond, to fit ting on a
sin gle CD, to not tak -
ing more than 80 pro -
gram mer-months to com plete, to
hav ing very few defects, to hav ing 3D
sound or 10,000 poly gon char ac ters, to

being part of the engine devel op ment.
The goal is to write down every sin gle
expec ta tion the team, the exec u tive
man ager, the design ers, and the fans
have for the game. Note that this stage
is named sim ply require ments cap ture;
there should be no efforts to cull, pri or -
i tize, or oth er wise ana lyze the require -
ments and make any deci sions. The
goal is to just cast the net as wide and
as far as pos si ble and be very thor ough
in col lect ing all of the fine details. Any
pre ma ture efforts to ana lyze the incom -
ing require ments will bog down the
pro cess and cre ate deci sions that are
made on less than the full set of infor -
ma tion avail able to make these
deci sions.

The require ments cap ture stage is the
most crit i cal to a suc cess ful pro ject and
in many ways is the most dif fi cult. It is
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dif fi cult to decide when you have iden ti -
fied all your require ments, and it is also 
some times dif fi cult to describe them
clearly, such as when you are try ing to
push your graph ics to the “next level,”
what ever that might be.

Let us tackle it in order of eas i est
to most dif fi cult. The eas i est require -
ments to cap ture are the require ments
described in the game design doc u -
ment! This doc u ment should have a
design for the main game inter face, the

shell screens, the game mechan ics, the
art design, and the con tent such as mis -
sions, lev els, and puz zles.

The Unified Modeling Lan guage
has the use case dia gram, which is
most help ful in the require ments cap -
ture stage. The idea behind the use
case dia gram is to note the actors
(users and other dis creet sys tems such
as a CD authen ti ca tion server) and the
inter ac tions these actors have with the
soft ware sys tem.
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The above use case dia gram is from
Starfleet Com mand: The Next Gen er a -
tion. The func tion of this menu is to act 
as a vend ing machine, “sell ing” new
offi cers for the play ers to use on their
starship and allow ing the play ers to
“sell” back the offi cers they already
have. The pur pose of this dia gram was

to col lect every sin gle action the player
would have with this menu and arrange
it graph i cally to aid in the tech ni cal
anal y sis of what needs to be done.
Accom panying this dia gram is a reg u lar 
doc u ment detail ing these indi vid ual
inter ac tions or use cases.
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Dis plays or Player Views
These are just views; there are no player inter ac tions in these use cases.

View Ship Name
This is a sim ple text dis play of the player’s ship’s name.

View Cur rent Pres tige
This is a sim ple text displayer of the player’s cur rent dis play. Dis play these pres tige points in nor mal text output color if
they have enough pres tige to buy the least expen sive offi cer in the base; if not dis play this pres tige as red text.

View Starbase Name
This is a sim ple text dis play of the name of the starbase or loca tion that the player is per form ing offi cer selec tion. In the
case of multiplayer or skir mish games, dis play the name of the mis sion type.

View Cur rent Offi cer Assign ments
This is a com plex dis play com bin ing the fol low ing ele ments:

• Offi cer Name
• Sta tion Name and/or Sta tion Icon
• Offi cer Trade-In Value

This dis play dis plays six such offi cers; there is no scroll bar.
At all times there is to be an offi cer dis played here; even when the player trans fers out an offi cer, a flunky ensign with
basic skills through out will be dis played. We need a long list of poten tial offi cer names that is race spe cific and easy to
add to.

View Offi cer Pro file
This is a com plex dis play com bin ing the fol low ing ele ments A and B:
A. Offi cer Attrib utes

• Offi cer Name
• Offi cer Intel li gence
• Offi cer Tough ness
• Offi cer Health
• Offi cer Cost to Buy / Offi cer Trade-In Value

B. Offi cer Skills
Each of the skills is bro ken down into three sub-skills and a dis play of skill rank. The skill rank should have a header of
skill rank rather than the vague info as depicted in the cur rent inter face dia gram. The skill rank should be a word
descrip tion:

• Basic [Green Text]: A basic under stand ing of the skill cat e gory. The offi cer can per form the skills in this cat e gory,
but with a neg a tive impact on ship per for mance.

• Trained [Blue Text]: Trained. The offi cer’s per for mance has no effect on gameplay and is alto gether neu tral.



140 Chap ter 9: The Technical Design Document

• Skilled [White Text]: Skilled. The offi cer will impart some slight improve ments in game effects to the per for mance
of ship oper a tions in this skill cat e gory.

• Vet eran [Yel low Text]: Vet eran. The offi cer will bestow mod est improve ments to ship per for mance in this skill
cat e gory.

• Expert [Orange Text]: The offi cer has attained a skill that few oth ers can com pare; the gameplay effects are fairly
strong as an offi cer effect.

• Leg end ary [Red Text]: The offi cer has attained a level of skill that is unearthly. They are mir a cle work ers.

Helm Skills
• Thruster Con trol: Improve accel er a tion
• Piloting : Turn radius
• Emer gency Pro ce dures : High energy turns (HET) break down adjust ment

Engi neering
• Thruster Effi ciency: Improves max i mum speed
• Warp Tech nol ogy: Reduces vul ner a bil ity time before and after warp
• Iner tial Damp ener Tech nol ogy: Reduces the effects (recov ery time and regen er a tion) of break down

OPS
• Scan ner Tech nol ogy: Improves the range and effec tive ness of the scan ner sys tems
• Cloak Coun ter Mea sures : Decreases enemy cloak ing effec tive ness
• Find Weak ness: Finds weak spots in the enemy’s defenses, which in turn increases weapon effec tive ness

against tar geted ships

Secu rity
• Close Quar ters Com bat: Increases com bat effec tive ness of Marines
• Defen sive Planning: Increases ships’ nat u ral resis tance to raids and board ing
• Fit ness Pro gram: Decreases like li hood of offi cers get ting injured, includ ing dam age from any assas sins

Med i cal
• Psy chol ogy: Sus tains crew morale across mis sions
• First Aid: Increases the like li hood that an offi cer who is stunned recov ers quickly
• Sur gery and Recov ery: Increases the like li hood severely injured offi cers sur vive

Tac ti cal
• Tar geting: Increases weapon effi cacy
• Trou ble shooting : Reduces the effects of weapon deg ra da tion due to dam age
• Coun ter Mea sures Training: Reduces the effec tive ness of both nat u ral and arti fi cial ECM

View Avail able Offi cers
This is a com plex dis play com bin ing the fol low ing ele ments:
• Offi cer Name
• Offi cer Cost to Buy
• Best Offi cer Sub-Skill
• The Skill Rank in this Sub-Skill

If there are no offi cers avail able at this starbase, dis play this text:
• “No offi cers avail able”

• This dis play is a scroll ing dis play with no limit to the num ber of entries.

• The cost of the offi cer should be dis played in red if the player does not have enough pres tige to buy the offi cer.

• The skill rank of the best sub-skill for the offi cer should be col ored by the sched ule of col ors from the pre vi ous
sec tion.



A fun da men tal tenet of the Unified
Modeling Lan guage (UML) is that you
should never cre ate doc u ments and dia -
grams just for doc u men ta tion’s sake.
You should use your own judg ment on
how much rigor you should apply to the 
prob lem. That is because beyond the
use case dia gram, UML offers eight
more dia grams such as the test case , the 

activ ity dia gram, the sequence dia gram,
the class dia gram, the pack age dia gram, 
and the deploy ment dia gram. This could
be a bewil der ing array of dia grams if
you went about every menu with nine
dif fer ent dia grams and 50 pages of sup -
ple men tal text. You would quite clearly
never make a game, but you might
make a bureau crat proud.
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Player Activ ities
Can cel
All trans fers in and out and auto-assignments of the player’s offi cers are thrown out and the off i cers the player had in
place when enter ing the menu are restored as well as the pres tige the player had at the start. The player is then returned
to the source menu or activ ity from where they came from.

An “Are you sure?” modal dia log might be a good addi tion to this choice.

Accept
All trans fers of offi cers in and out of the ship and auto-assignment of offi cer sta tions are com mit ted as well as the pres -
tige changes. The shadow copy of the offi cer assign ments from the begin ning is thrown out. The player is then returned
to the source menu or activ ity from where they came from.
An “Are you sure?” modal dia log might be a good addi tion to this choice.

Trans fer Out
The offi cer that is cur rently selected on the side of the player’s ship—the crew man i fest—is trans ferred off of the player’s 
ship and is placed in the starbase (and is view able there). When the player trans fers an offi cer out they only receive a K
con stant on the trade-in value for the offi cer. I would like to ini tially set this value to 1.0 so that the player has no inhi bi -
tion on trans fer ring their offi cers from sta tion to sta tion. How ever, I would like to be able to change this value later, for
bal ance or dif fi culty set tings.
It should always be suc cess ful to trans fer an offi cer out.
The trans fer out but ton is always avail able.
If the player selects one of those basic ensigns with no skill, it just dis ap pears into the ether and can not be effec tively
trans ferred to a new sta tion. This is to pre vent the player from trans fer ring out their infi n ite sup ply of ensigns and fill ing
up the starbase.

Trans fer In
The trans fer in but ton will take the offi cer cur rently selected on the starbase side and swap places with the offi cer cur -
rently selected on the player’s ship side (effec tively per form ing a trans fer out of this offi c er at the same time).
If the player does not have enough pres tige to trans fer in the selected offi cer from the starbase, then the color of the cost
of that offi cer is red and the trans fer in but ton is not enabled.

Auto Assign
By a sim ple algo rithm the offi cers on the player’s ship will shuf fle about to have the offi cer with the best offi cer for each
sta tion. The algo rithm should be some thing like this:
Take an offi cer and aver age the offi cer’s Med i cal sub-skills to com pute an aver age Med i cal skill rank; repeat this with all
major skills and all six offi cers.
Now sort the offi cers in order of who has the high est major-skill value from larg est to small est.
Whom ever is at the top, assign them to the sta tion that cor re sponds to the skill that the have the high est major-skill rank.
Keep going down the list until all six sta tions are filled.

The use cases of the offi cer screen



With that cau tion ary state ment
about not going over board, I think it is
well worth your time to col lect all the
use cases that directly involve the
player. Unlike most busi ness appli ca -
tions, we game mak ers have the player
per form many inter ac tions, and some
are quite com plex. Take the time to
cre ate a use case dia gram for each shell 
screen. Most of these you will not need 
to doc u ment much, just some notes
here and there about how many char ac -
ters that text entry should take, how
many dig its that dis play should pro -
duce, and so on. It is abso lutely
required that you cre ate a menu flow
(my term) dia gram to chart the flow
between your shell screens.

The main dis play of your game,
whether it is an iso met ric role-playing
game, a starfighter game, or a rac ing
game, should be where you put in most
of your use case anal y sis time. Take the 
time to mock up the dis play in Adobe
Photoshop or some other lay out tool.
Then care fully hunt and peck for every
inter ac tion and require ment you have
for the main dis play. I would rec om -
mend using a whiteboard or a piece of
graph paper to col lect this first pass of
inter ac tions and use cases.

Next, rear range your use cases to
fac tor out com mon func tion al ity or
behav ior from your var i ous inter ac tions 
and cre ate your use case dia gram in a
tool such as Visio. As a last step, adorn
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your use cases that have cer tain
require ments like a frame rate of 60
sec onds, that are not direct inter ac -
tions. This can be artic u lated as a note
on the view main dis play use case.

To be pro duc tive with inter ac tions, do
not attempt to ana lyze the use cases
into any thing that resem bles imple -
men ta tion. At this point you do not care 
how the inter ac tions will be han dled;
rather you just want to know what the
inter ac tions are.

Reverse Engineering

Now all this is just fine when you are
work ing from a clean slate, but in this
world of licenses and fran chises you
will often find your self work ing on a
sequel or port of a pre vi ously released
game. Use case dia grams are a valu able 
tool for per form ing reverse engi neer ing,
that is, tak ing a sys tem that is already
built and work ing back ward to under -
stand how it works. Under stand ing how 
the exist ing sys tem works is a key step 
to suc cess fully tak ing over some one
else’s code base. Here all of the use
cases are already func tional in an exist -
ing game. Your job is to play the game
and take note of every inter ac tion the
player is hav ing with the game and
every require ment expressed in the
pre vi ous game and pro duce use case
dia grams and use case doc u ments to

describe the exist ing engine. Last year
at Taldren, when I hired Ken Yeast to
take over main te nance pro gram ming
for my area of SFC: Empires at War, he 
had a lit tle trou ble wrap ping his mind
around the sequence of events and
inter ac tions involved in the match ing of 
humans and AIs in the online gameplay
for SFC: EAW. Ken not only came up
to speed with my code in an effi cient
man ner, but was actu ally fix ing sub tle
and com plex bugs with the abil ity to
“see” what is expected of the sys tem.

No mat ter how hard you look, you
will never uncover all the use cases and 
sys tem require ments for your game
pro ject dur ing the tech ni cal design por -
tion of preproduction. Don’t worry
about it; any time you dis cover a new
use case, just fig ure out where it is fac -
tored into exist ing behav iors, if any, and 
update the use case dia gram and sup -
ple men tal text.

Nonobvious Requirements

Here are some other nonobvious
require ments that your game may
have:

Design require ments—you want the 
game to sup port user exten si bil ity, such 
as a map edi tor or a script ing lan guage,
or use an exist ing code base.

Inter face require ments—sim i lar to a 
design require ment but closer to the
code, such as using OpenGL over
DirectX for por ta bil ity.

Imple men ta tion require ments—
these are unusual cod ing stan dards
such as the com merce level of trans ac -
tions and data base stor age when
imple ment ing your own bill ing sys tem
for an online mas sively multiplayer
game. A sim ple exam ple is the plat form 
for your game—PS2, PC, GBA, etc.
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An exam ple of adorn ment



Per for mance requirements—exam -
ples of these require ments are the
all-important high frame rate or a tol er -
ance to a spec i fied level Internet
latency.

The pur pose of the require ments anal y -
sis stage of the tech ni cal design
doc u ment is to take the use case model
of the game, which describes the game
in terms of player inter ac tion, and cre -
ate an anal y sis model of the game in the 
high est level of tech ni cal design for the
devel oper. The fol low ing table enu mer -
ates the pur pose of the anal y sis model.

Use Case Model Analysis Model

Described using the
language of the player

Described using the
language of the game
developer

External view of the
game

Internal view of the
game

External structure by
use cases

Internal structure by
use of stereotypical
classes and packages

Used primarily to build
a contract between the
development team and
the publisher (executive 
management, i.e.,
customer) to articulate
what requirements the
game must fulfill

Used by the game
developers to
understand how the
game should be
designed and
implemented

Captures the
functionality of the
game including
nonobvious
requirements

Outlines how to create
the game including a
high-level architecture;
this is the first pass at
formal design

Defines use cases that
are further analyzed
during the rest of the
design through to the
test cases

Defines use case
realizations, each one
the result of the
analysis of a use case

The anal y sis model is not the name of a 
dia gram, rather it is the name given to

the col lec tion of dia grams, text, and
designs that lie between the require -
ments cap ture stage and the deeper
design stage. It will be in the design
stage that you make your final plans for 
the con struc tion of the soft ware. In
short, the anal y sis model is per haps a
fancy name for your first pass at the
rest of your tech ni cal design. You can
cre ate a pack age dia gram recast in the
anal y sis model, a sequence dia gram,
or a col lab o ra tion dia gram. What you
are seek ing to do is iteratively move
towards the deeper, more spe cific con -
structs. The goal is to avoid cre at ing
bugs and defects in the game’s design
and archi tec ture that could be fixed
now just by rear rang ing some sym bols
in Visio rather than rewrit ing a tree of
classes near the ship ping of your game
due to a subtle bug. You must use your
judg ment here to decide how far to
push the anal y sis model. Getting the
cli ent- server inter ac tions of a mas -
sively multiplayer game is a place I
would feel com fort able tak ing my time.

Looking over the pre vi ous table, it
is clear that no mat ter what soft ware
devel op ment pro cess or lack of one is
employed, you will always end up
 analyzing your require ments and imple -
menting the require ments. What is to
be accom plished in the require ments
anal y sis stage is to pause and take
stock of the use case model and “parse” 
it into devel oper lan guage by tak ing the 
use cases that have been grouped
together by fac tor ing com mon behav ior 
and come up with proto-classes and
basic sequences of events. The idea is
to start jel ling the tech ni cal design
with out com mit ting to final class dia -
grams; this will pre vent you from
fol low ing what may be the wrong path

144 Chap ter 9: The Technical Design Document



of imple men ta tion. In other words, if
you start pro duc ing final class dia grams 
in response to the first use case you
see, then you will pro duce a sys tem
that best answers that first use case. In
any area of the game where you have a
com plex ity of use cases, all of them
vying for your atten tion, you should
prob a bly take the time to stop and pro -
duce an anal y sis model of the aggre gate 
use cases.

As always, use your judg ment;
there will be many times parts of your
game will not require the rigor of an
interim anal y sis model to be devel oped
before going ahead and cre at ing your
final tech ni cal design. For exam ple, the
menu pre sent ing two but tons to the
play ers request ing them to choose
between sin gle player and multiplayer
game mode will not require deep
thought, and you should just go ahead
and take the use case dia grams as the
anal y sis model—with a mockup of the
screen and its place in the menu flow, I
would call it a final design!

The class dia gram describes the static
rela tion ships and roles of the classes
that com prise your game’s soft ware.
The class dia gram can be exhaus tive
and detail every class and rela tion ship
and be printed out on sev eral hun dred
sheets of paper and pasted to a wall (we 
have a cou ple of walls at Taldren serv -
ing this pur pose for fun), or your class
dia gram could be focused on a nar row
por tion of the game such as the classes 
driv ing the AI of the starships in your
game.

The class dia gram is the work -
horse of tech ni cal design. Most
 programmers along the road of object-

 oriented design will dis cover the class
dia gram on their own. Either they were 
faced with a tan gled set of code in a
main te nance job and started scratch ing
sense out on a graph pad; or per haps
they are fac ing a com plex new sys tem
they have been tasked to cre ate, and
they want to nail it so they reach for
the whiteboard to con sider a few dif fer -
ent class hier ar chies.

As the fol low ing dia gram shows,
the class dia gram is a sim ple col lec tion
of boxes, each rep re sent ing a class, and
lines between the boxes show ing how
the classes are related to each other.
There are many bits of detail and for -
mal nota tion we could add to the class
dia gram such as descriptors declar ing a
method to be pub lic, pri vate, or pro -
tected, and whether a class is a tem -
plate class or whether we are refer ring
to an instance of a class—an object.
These addi tional bits of nota tion are a
part of the UML I will intro duce later,
but for the moment let us just con sider
the essence of the class dia gram:
classes and rela tion ships.

Chap ter 9: The Technical Design Document 145

A basic class dia gram



Relationships

The class dia gram mod els the static
rela tion ships between the classes. It
does not model any dynamic behav ior
of the classes such as when they are
instantiated or destroyed, and it does
not describe the mes sage flow between 
the classes. It is the rela tion ships
between the classes that make a class
dia gram a pic ture of value rather than
just a col lec tion of boxes on a piece of
paper. These rela tion ship lines describe 
the depend en cies between the classes,
and these depend en cies define the
archi tec ture of your game. There are
sev eral vocab u lary words that are
employed in for mal OOD to describe
the rela tions between classes, how ever 
they are all vari a tions of three pos si ble
rela tion ships. The “is a” rela tion ship is
used when one class is derived from
another class. An exam ple of this is: a
text book is a child class that “is a”
book. The “has a” rela tion ship denotes
the rela tion ship between a class that
uses another class in its com po si tion.
The text book class could have a “has a” 
rela tion ship with the page class. Very
neat and tidy, eh? Well, I have a loose
end. There is one more rela tion ship
that occurs between classes; it is the
com pile time depend ency in which one
class uses another class in the imple -
men ta tion of a method (also known as a 
func tion). Any mod ule that manip u lates 
strings is quite likely to include the
header file string.h from the Stan dard
Library. Each type used as a param e ter
in a func tion cre ates a depend ency
between that class and the invoked

type. Draw ing every sin gle depend ency 
rela tion ship between a class and all of
the other types that are employed in
meth ods of our class under study would 
only cre ate a very hairy dia gram sport -
ing way too many lines to be use ful.
That is why the depend ency rela tion -
ship is a kind of third cousin to the
more impor tant “is a” and “has a”
rela tion ships.

Drawing “is a” and “has a”
Relationships and Ordinalities

The “is a” rela tion ship is denoted by a
line between two classes with an arrow
on one side point ing to the par ent class. 
The “has a” rela tion ship is just a line.
The “has a” rela tion ship line is often
adorned with the car di nal ity of the rela -
tion ship on either or both sides. An
exam ple: The “has a” rela tion ship
between the text book and the page
class would have the Arabic numeral
“1” on the side of the text book and an
aster isk “*” on the side of the page
class. This shows an inde ter mi nate
num ber of pages con tained in the text -
book. It is also quite pos si ble to be
more spe cific. The rela tion ship
between the die class and the face
class could be adorned with a “1” on
the side of the die class and a “6” on
the side of a face class unless you are
play ing third edi tion Dun geons and
Dragons as I like to do from time to
time; in that case the rela tion ship
between die and face would need that
aster isk back again to account for your
pile of 20-sided, 12-sided, 10-sided,
8-sided, and 4-sided dice.
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Adding Annotation

Quite often you will want to add impor -
tant infor ma tion and details to a class
dia gram that is not a class or a rela tion -
ship but a note. To add a note to
your dia gram, sim ply draw a rect -
an gle and dog-ear a cor ner, then
draw a line to the class, object, or
rela tion ship that you want to clar -
ify. Adding per for mance require -
ments such as “must ren der a
steady 30 frames per sec ond to
the 3D view class” is a good
exam ple of a rel e vant nota tion.

Other UML Diagram Types

The Unified Modeling Lan guage
pro vides a num ber of dia grams that
sup port dif fer ent areas of tech ni cal
design and soft ware archi tec ture. In a
later sec tion I will cover in greater
detail the dia grams I find use ful. Here I
will pres ent the brief est of intro duc -
tions to the rest of the UML dia gram
fam ily.

The class dia gram is one of the dia -
grams used to per form struc tural
mod el ing. Two other UML dia grams for
struc tural mod el ing are the object dia -
gram and the pack age dia gram. The
object dia gram is a vari a tion of the
class diagram where the instanced
objects and the rela tion ships between
these instanced objects are the focus of
the dia gram. The class that the object
is an instance of is seman ti cally des ig -
nated by nam ing the object box like
this: Gob lin: Mon ster. Impor tant attrib -
utes and val ues of the object are listed
below a divid ing line in the box as seen
in the accom pa ny ing dia gram.

Pack age dia grams are used to orga nize
your class dia grams. Once you have
about a dozen or so classes on a sheet
of paper, they will start to blur together
and lose their mean ing. A pack age dia -
gram looks a lot like a col lec tion of file
fold ers where the inter est ing bits of
class are listed inside the file.
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a” rela tion ships

An exam ple of an object dia gram



Dynamic Modeling

Struc tural mod el ing is the mod el ing of
how the soft ware will be con structed
from a static point of view—in short,
the activ ity you would imag ine when
set ting out to archi tect your game.
How ever, your game also has dynamic
func tion al ity, and UML has dia grams to
han dle this activ ity. Remem ber flow
charts? UML has pol ished up the flow
chart and now calls it the activ ity dia -
gram. The activ ity dia gram mod els the
logic flow from start states to end
states.

Some times a sim ple state dia gram
can not model the com plex mes sage
flow between var i ous objects per form -
ing inter est ing tasks in your game. For
exam ple, in a cli ent-server game there
is often a com plex flow of data going
back and forth from the cli ents ini ti at -
ing requests and pro vid ing user input
and the server tak ing all of this infor -
ma tion in, resolv ing the game actions,
and send ing out pack ets to cause the
cli ents to cor rectly update their

dis plays. A very use ful dia gram to
model this detailed, com plex behav ior
is the UML sequence dia gram.

A few more eso teric ele ments of
dynamic mod el ing remain behind the
cur tains, and I will leave them there for 
the time being; see me again in Part III.
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Architectural Diagrams

Mod ern games are becom ing large
pieces of soft ware that need to be
designed and orches trated on a macro
scale. The UML pro vides com po nent
dia grams to illus trate the rela tion ships
between mod ules, librar ies, dynam i -
cally linked librar ies, data bases, and
other sig nif i cant chunks of your whole
game’s soft ware com po si tion.

UML also pro vides a deploy ment
dia gram that appears to be use ful only
for mas sively multiplayer cli ent-server
games. The deploy ment dia gram
describes where all the pieces of the
soft ware are going to reside at run
time.
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An exam ple of a sequence dia gram

An example of a deploy ment dia gram



For most games, espe cially con sole
games, the deploy ment of the game
soft ware is well under stood and a
deploy ment dia gram would only be
another dia gram in your tech ni cal
design doc u ment suit able only for
impress ing Dilbert’s boss.

There are a few tricky parts of build ing
large soft ware pro jects that all of this
solid plan ning aims to keep in check.
The larg est bugaboo of large pro jects is
large build times. With com put ers
already amaz ingly fast and only get ting
faster every month, it is easy to not
care about build times. When your pro -
ject builds and runs in five to fif teen
sec onds after mak ing a change to your
code, you never break your con cen tra -
tion. When the build times grow to
about a min ute or two in dura tion, the
build time might be just long enough
for you to reflect on what you are doing
and per haps be able to per form use ful
think ing. Once build times grow to five
min utes or more, you have a seri ous
pro duc tiv ity leak. When build times
reach twenty min utes or more, peo ple
will nat u rally take a walk down the hall
to chat with neigh bors, hit the rest -
room, gulp some water, or get invited
out for lunch, and two hours may elapse 
before they set tle down again at their
work sta tion.

A full rebuild of any large pro ject
will take a long time, but a small change 
to the imple men ta tion of a sin gle func -
tion in a file will be a snap for the
com piler to change and the linker to
come up with a new exe cut able for you. 
How ever, the gray area is where you
real ize you must change the inter face
to one of your classes and a header file

must be touched. If only a cou ple of
files include this header file, no wor -
ries, but if doz ens and doz ens of files
include this header file, look out—you
might as well just do a rebuild all.

The trick to good large-scale pro -
ject mak ing is to con sis tently prac tice
good OO and keep your code modu -
larized. Very crudely speak ing, do not
get in the habit of copy ing the include
direc tives from one file to another like
a huge fish ing net, hop ing to catch the
right file. Take the time to ver ify that
each and every include direc tive needs
to be at the top of the file you are
 working on. This has been a con stant
strug gle with our Starfleet Com mand
series. When I took over the pro ject in
1998 it was my larg est pro ject to date
and I had a lot of chal lenges. (I will skip
bor ing whin ing com ments.) Too far
down the list of pri or i ties was writ ing
code with a fast build time. At the time
we were under heavy pres sure to make 
a date, and all of us thought this game
would be it and we would be on to other 
pro jects. We had no idea our game
would be such a suc cess as to merit
work ing with the same code four years
later. Our pro ject builds slowly due to
its size, but it is a crime that rel a tively
minor archi tec tural changes cause sig -
nif i cant build times (30 min utes or
more!). We would love to rewrite the
entire Starfleet Com mand code base
from the ground up—that would be the
way to go! How ever, with tight bud gets 
we must use as much of the ani mal as
pos si ble with each release. In this real-
 world exam ple we have cho sen to go
the route of incre men tal refactoring.

Refactoring

Refactoring is the art and sci ence of
mak ing the code better  with out add ing
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new fea tures. A smart main te nance
pro gram mer will take time to not only
under stand the code but also to clean
up OO foulings and other archi tec tural
errors in the code.

Refactoring can be applied to clean -
ing up any aspect of how your code is
cre ated. For the lat est ver sion of Star -
fleet Com mand we have sep a rated the
3D ren der ing engine into a sep a rate
DLL, and we have vastly decreased the
labor involved in send ing mes sages
back and forth between the cli ent and
server. The multiplayer code base both
at the appli ca tion level and the UI level
were refactored. And the dis ap point ing
UI engine that we inher ited from
1998—Quill—we have wrapped a safe
and sane cod ing con dom around that
per forms as adver tised while leav ing
the under ly ing Quill alone. Refactoring
is a prag matic prac tice, and I am a prac -
ti cal per son. So we are rewrit ing and
pol ish ing up sig nif i cant chunks of the
code as we go, cre at ing better soft ware
as we main tain a reg u lar release
sched ule.

Please see the excel lent book on
refactoring, Refactoring: Improving the
Design of Existing Code by Mar tin
Fowler, Kent Beck, John Brant, Wil liam
Opdyke, and Don Rob erts for a full dis -
cus sion on tech niques of refactoring.

Insulation

I fear I may be stray ing a lit tle off the
path of the tech ni cal design doc u ment.
How ever, I defend myself by want ing to 
con vey to you not only pas sion for
reduc ing build times, but also some
prac ti cal advice on achiev ing faster
build times. I also argue that a sec tion
in your tech ni cal design doc u ment

dis cuss ing your cod ing prac tices and
soft ware design approaches, includ ing a 
sec tion on build times, could only earn
you a nod of approval from the folks
who are to review your tech ni cal design 
doc u ment as well as act ing as the most
clear piece of com mu ni ca tion to your
team about how you intend for build
times to be man aged.

Besides just prac tic ing good OO
there is another tech nique your pro -
gram mers can employ tac ti cally to
sec tions of the game to dra mat i cally
insu late por tions of the code from each
other. It goes by dif fer ent names such
as Inter face-Impl and Insu la tion. The
basic idea is to cre ate an inter face class
that con tains an imple men ta tion class.
The role of the imple men ta tion class is
the tra di tional role of get ting the job
done, and the role of the inter face class
is to be the only pub lic access to the
rest of the pro ject. This per mits the
devel oper of the imple men ta tion class
to change the attrib utes and mem bers
of the imple men ta tion class all day long 
with out need ing any other mod ules to
be recompiled!

A clas sic exam ple of the use of
insu la tion is a class that is a stack. The
stack could be writ ten using an array or 
a linked list (or quite a few other data
struc tures) to push and pop data onto
the stack. You write this class as clean
as you want, but you will always give
away your imple men ta tion details in
the header file. Sure, that infor ma tion is 
pri vately declared, but it is still pub licly 
view able and, more ger mane to this
point, any changes to the stack classes
imple men ta tion, say from an array to an 
STL list, will cause a rebuild of all mod -
ules that ever used your stack class.
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// stack.h - implented as an array
#if ! defined ( stack.h ) 
#define stack.h

class cStack 
{

pri vate:
 int* pStack;

int size;
int length;

public:
cStack();
cStack( const cStack &stack );
~cStack();

Stack& operator= (const Stack &stack );
void mPush( int value );
int mPop();
int mTop() const;
bool mIsEmpty();

}
#endif

A stack writ ten as an array

// stack.h - implented as a linked list
#if ! defined ( stack.h ) 
#define stack.h

class cStackLink;

class cStack 
{

pri vate:
cStackLink* pStack;

pub lic:
cStack();
cStack( const cStack &stack );
~cStack();

Stack& oper a tor= (const Stack &stack );
void mPush( int value );
int mPop();
int mTop() const;
bool mIsEmpty();

}
#endif

A stack writ ten as a linked list



In prac tice there are many vari a tions
you can take to elide your imple men ta -
tion details, with the whole sale pri vat -
iza tion of the imple men ta tion class
being the most aggres sive and achiev -
ing the high est degree of insu la tion. I
have worked on a pro ject that used this
method of insu la tion aggres sively

through out the pro ject, and after dis -
cuss ing it in depth with my team mates,
in the end we dis agreed with the wide -
spread use of insu la tion. In par tic u lar it
makes inher it ing a class a pain, and
while it does save a lot of mind space
by hid ing the imple men ta tion details
from the rest of the team, it also places
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// stack.h - fully insu lated we do not need to know the imple men ta tion
#if ! defined ( stack.h ) 
#define stack.h

class cStackIter; 
class cStackImpl;

class cStack 
{

pri vate:
cStackImpl*pStackImpl;
friend cStackIter;

pub lic: 
cStack();
cStack( const cStack &stack );
~cStack();

Stack& oper a tor= (const cStack &stack ); 
void mPush( int value ); 
int mPop(); 
int mTop() const; 
bool mIsEmpty(); 

};

bool oper a tor== ( const cStack& left, const cStack& right ); 
bool oper a tor!= ( const cStack& left, const cStack& right );

class cStackIterImpl;

class cStackIter 
{ 

pri vate: 
cStackIterImpl* pStackIterImpl; 
cStackIter( const cStackIter& ); 
cStackIter& oper a tor= ( const cStackIter& ); 

pub lic: 
cStackIter( const cStackIter& stack ); 
~cStackIter(); 
void oper a tor++(); 
oper a tor const void* () const; 
int oper a tor()() const; 

};
#endif 

A stack fully insu lated from imple men ta tion details



an extra duty upon the devel op ers who
have to write the inter face and imple -
men ta tion classes. In the end, we
decided it is most use ful in larger
classes like game man ager classes,
which are likely to undergo a lot of
revi sion in devel op ment while at the
same time are unlikely to ever have
any thing derived from them.

Please read the detailed and well-
 written book on a rel a tively unex cit ing
topic, Large-Scale C++ Soft ware
Design (Addi son-Wesley Pro fes sional
Com puting Series) by John Lakos
(Paper back—July 1996).

So why do I advo cate UML’s par tic u lar
set of boxes and lines for describ ing
soft ware? Well, any set of lines and
boxes will do, as long as you think
through the stuff you need to think
through and com mu ni cate it well to
your team mates and pro ject stake -
holders. That being said, UML is
mak ing rapid prog ress in being
accepted as the indus try stan dard for
describ ing and doc u ment ing soft ware.

By becom ing an indus try stan dard
we are now see ing sev eral prod ucts on
the mar ket that will per form both for -
ward code gen er a tion from your
dia grams and reverse engi neer ing on
exist ing code. I should let that set tle
with you for a moment.

Think about it; your pro gram mers
can link a bunch of boxes together in a
class dia gram describ ing the rela tion -
ships between the classes, attrib utes,
mem bers, param e ters, pub lic, pri vate,
pro tected—quite a few details—hit a
but ton, and bam—the files are cre ated
and the skel e ton code is writ ten! All

that is left for the pro gram mers to do is 
pro gram. That makes UML cool.

The reverse engi neer ing part can
come in handy when you need to digest 
a whole mess of code. It really is quite
fun and edu ca tional to gen er ate large
class dia grams and spend an after noon
past ing them to a wall and read ing over
them to get a feel for the lay of the land.

There are sev eral tools to choose
from for the cre ation of UML dia grams,
includ ing Ratio nal’s Rose and Together
from Together Soft. We have even been 
teased by Microsoft that Visual Stu dio 7 
will come with a new ver sion of Rose
bun dled into the devel op ment
envi ron ment.

So yes, you can use your own
boxes and lines, but why not use the
boxes and lines that have soft ware out
there that can help you?

Towards the end of your tech ni cal
design doc u ment you must have a sec -
tion on your test ing plan. How will you
test your game? Toss it to the pub lisher 
and fix what they ask? Beta testing,
unit testing, black box test ing, or white
box test ing—which will you employ?

Unit Testing and White Box Testing

Unit test ing is the most straight for ward 
of test ing pro ce dures. As you fin ish a
piece of your soft ware, write a test ing
suite to exer cise your new piece across 
all ranges of valid and invalid input and
see what breaks. This is the sort of
activ ity devel op ers of the piece of code
should imple ment as a mat ter of course 
in the devel op ment of their work.

Also note that unit test ing will not
work with poorly architected code as
you will have few truly mod u lar parts of 
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your game that can be tested inde pend -
ently from the rest of the game.

The best kind of unit and white box 
test ing is auto mated. For exam ple,
some devel op ers of 3D games have a
test where a com puter con stantly gen -
er ates ran dom loca tions and direc tions
for the cam era to look at to see if any
posi tions and/or views cause a crash. In 
the devel op ment of Excel, Microsoft
employs three or more redun dant, inde -
pend ent algo rithms for the cal cu la tion
of the worksheets and com pares the
val ues across them all to iden tify errors 
in the algo rithm that is being opti mized
for ship ping with Excel.

Black Box Testing

This is the type of test ing most pub lish -
ers will per form on your game. They
may have orga nized check lists to fol -
low, but in the end it will be a bunch of
young folks early in their careers play -
ing your game in a rel a tively unstruc -
tured man ner, look ing for things that
are bro ken. The advan tage black box
test ing has over white box test ing is
that since the test ing is per formed from 
the user’s per spec tive with no knowl -
edge of the imple men ta tion details,
black box test ing will often find bugs
that a white box test ing plan was not
even look ing for. The flip side is that
since the test ing is not based on any
knowl edge of the imple men ta tion of the 
game, the test ing can become rather
unfocused and can con sume quite a lot
of man-hours in the pur suit of bugs.

Beta Testing

Beta test ing is great; it is putt ing the
game in the hands of peo ple who will
buy your game. Fix all of the bugs they
iden tify and you know for sure you are
spend ing your time on bugs that need
to be fixed. The prob lem with beta test -
ing is that it is an exag ger ated form of
black box test ing, where you have fans
just play ing the game and report ing
what they feel like report ing. Beta test -
ers also con sume great amounts of the
devel op ment team’s atten tion, as they
are real peo ple who will express their
feel ings and need con tin u ous feed back
and direc tion to keep them happy and
pro duc tive. How ever, every game (and
prod uct for that mat ter) should undergo 
beta test ing, as it is the only way to
deter mine if you really are mak ing
some thing peo ple will enjoy.

From Use Cases to Test Cases

How do you orga nize your black box
and beta test ing? Again, UML offers an
aid, the test case dia gram. The great
thing about this dia gram is that it is just 
the use case dia grams from the start of
our pro ject being dusted off and get ting
a shiny new label. Remem ber all of the
use cases you worked up to describe all 
the inter ac tions between the player and 
the game? Those inter ac tions are pre -
cisely what you want to test dur ing
your black box and beta test ing efforts.
Just col lect all of your use cases and
con vert them into a check list of a test -
ing plan for the black box test ing team
and the beta test ers to test.
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Part III

Game Devel op ment





Chapter 14 > > > > > > > > > > > > > > >

The Vision Document

All games need to be spon sored by
some sort of bank roll. It might be Lara
Croft’s money at Eidos, or it might be
some sweat cap i tal from some young
guys in Texas. At any rate, all games
will need that signoff before they are
able to pro ceed. For mod ern games
capa ble of com pet ing with the main
field this is a tidy sum indeed. Many
aspir ing game devel op ers have asked
me and oth ers in the game indus try
this ques tion: “Hey, um. So I have this
great idea for a game, how do I get it
funded?” The truth of the mat ter is
there is no mag i cal for mula; each and
every game pro ject has had its own
path to fund ing. That being said, all
games need some sort of out line or
vision doc u ment that explains to an
exec u tive team why this game, of all of
the hun dreds of game pro pos als they
have received, needs their sup port and
atten tion.

The vision doc u ment (also known
as the con cept doc u ment) is an exec u -
tive sum mary of the game design
doc u ment that touches upon all the key
fea tures of the game in such a man ner
to grab them and get them to request to 
see the game demo and move for ward
with a deal. Despite this rather prag -
matic use for the vision doc u ment (I
know, I know—you are a cre ative sort
and are not really inter ested in the dirty 
details of rais ing money), it does serve

a noble pur pose in keep ing the game’s
focus clear to all stake holders in the
game includ ing the devel op ment team.

This chap ter on cre at ing the vision doc -
u ment has been placed before the main
chap ter on cre at ing a design doc u ment
on pur pose. The writ ing of the vision
doc u ment begins the moment a game is 
con ceived. Law rence Block, a very suc -
cess ful mys tery writer, advises in his
book Telling Lies for Fun and Profit that 
inex pe ri enced writ ers should actu ally
start off writ ing nov els instead of short
sto ries. The rea son is that it is much
more dif fi cult to find just the right
words and say some thing impor tant in a 
few words than it is to stum ble around
and write a few hun dred thou sand
words and hope that your read ers will
enter tain them selves on the way.

Your vision doc u ment, you hope,
will win the equiv a lent of the year’s
best sci-fi short story award and be
picked up by a major pub lisher and help 
moti vate your team to its best efforts.

The only way to make this doc u -
ment tight and strong is to write it,
seek out crit i cism, and revise the vision 
doc u ment. You will learn a ton about
the game you are pro pos ing to make as
you per form your game design and
tech ni cal design pro cesses. So I
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advo cate revis ing your vision doc u ment 
again at the end of the design phase.

A for mal pro posal would con tain the
vision doc u ment plus a sched ule, a bud -
get, the team bio, and the com pany’s
his tory. Some folks put their pro posed
bud get and sched ules straight into their 
vision doc u ments. I think it is better
instead to keep the bud get as a sep a -
rate doc u ment, the sched ule as a
sep a rate doc u ment, and your team
bio/com pany his tory as another sep a -
rate doc u ment. The rea son for this is
that it usu ally takes a long time to sell a 
game pro ject, and you will most likely
learn impor tant new facts about your
game that will mate ri ally affect your
bud get and sched ule as you are cir cu lat -
ing the vision doc u ment. What usu ally
hap pens is that you mail out or drop off
your vision doc u ment (pos si bly with a
VHS of gameplay) with a pub lisher’s
busi ness devel op ment per son, and your 
pro posal sits on their desk for a while
until they call you up and want to learn
more. I have had pub lish ers call me six
months to a year after I passed them a
pro posal, and I have had pub lish ers visit 
my stu dio with out hav ing yet seen the
vision doc u ment. Each rela tion ship is
unique, and you should hold onto the
sched ule and bud get infor ma tion until
you have firmed up inter est from the
pub lisher and your facts are as cur rent
as pos si ble.

Thus I rec om mend you pre pare a
sep a rate doc u ment that fea tures your
com pany, dis cusses the man age ment
team, high lights the strengths of the
key employ ees, and indeed dis cusses
all of your employ ees and resources. A
game com pany is not about a sin gle star 

devel oper, but rather about a team.
This doc u ment will come in handy to
pass out to other poten tial part ners of
your team that are not nec es sar ily pub -
lish ers look ing to pick up a new title;
for exam ple, you may want to pass it
over to your local nVidia devel oper
rela tions rep re sen ta tive.

Instead of plac ing the sched ule and
bud get infor ma tion with the vision doc -
u ment, focus on get ting the pub lisher
to visit your shop and meet your team
and firm up inter est. When your pro -
spec tive pub lisher is ready to know
about the bud get, don’t worry, they will
ask.

When I was work ing at Inter play as a
senior group pro ducer, my boss at the
time resigned and was so dis tracted by
his new pros pects that he for got to
come back and clean out his office. His
office sat that way for two weeks while
I won dered what should become of his
office. Is there not some sort of stan -
dard plan for clean ing up an exec u tive’s 
office? Pre sum ably there are con tracts
and stuff in there, right? Well, being the 
tem po rary senior guy in the divi sion, I
shrugged and went in there with a few
boxes to start clean ing it out. The most
inter est ing thing about the aban doned
office was the more than 200 game
 proposals/con cept doc u ments/vision
doc u ments that were lying about in
stacks. I boxed these up and took them
to my office and looked at them for a
while. Then one night Sean Dumas
(one of my two part ners at Taldren) and 
I sat down and looked through all of
them crit i cally as if it were our own
money we were look ing to invest and
won der ing which games we would pick
up. After leaf ing through the more than
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200, it came down to just two vision
doc u ments; only 1 per cent looked like
they were poten tially worth back ing to
us. Why these two vision doc u ments?

Both were care fully pre pared with
over sized paper, lib eral use of col or ful
graph ics, and unusual bind ings, and
from page 1 we under stood what the
pro posed game was about and were
com pelled to keep leaf ing through the
vision doc u ment learn ing more about
the game. We found that we wished we
could go and meet the guys who put
together these two vision doc u ments.
That is what a good vision doc u ment
will do for you; it will attract peo ple to
come and meet you and see what you
are all about.

What About the Precious Game
Secrets?

Some peo ple might won der about pass -
ing out their game’s secrets to peo ple
they have never met. Even worse,
some big pub lisher might just steal
their idea! I have never seen or heard
of this actu ally hap pen ing. The indus try 
is full of game con cepts; vir tu ally every 
devel oper I know of has his own pet
game pro ject, and some have cab i nets
full of them. Very few peo ple in the
indus try want to use some one else’s
idea in place of their own. If your vision 
doc u ment is com pel ling, they will want
to meet your team. Making a great
game is far more work then com ing up
with a strong idea, and all of the pub -
lish ers know that.

In fact, after a pub lisher devel ops
inter est in your vision doc u ment, the
most likely game deal will be that they
meet the team and place one of their
ideas in your team’s hands to exe cute.

Visuals

The vision doc u ment must be lib er ally
illus trated with images—both con cept
art and screen shots—to accu rately
con vey the gameplay as well as give the 
game life in the hands of the reader.

Select one sin gle image, most
likely a con cept image, to grace the
cover of your vision doc u ment. This
one image alone should con vey the
game.

Through out the rest of the vision
doc u ment be sure to place a strik ing
visual on each page that helps rein force 
the topic of the pages. For instance, if
you were mak ing an RPG, the sec tion
on back story should fea ture an out door 
shot giv ing the reader an impres sion of
what the world is about and another
draw ing of per haps a char ac ter in full
gear on the sec tion on char ac ter
cre ation.

The doc u ment as a whole should
be some where between 5 and 20 pages. 
Most peo ple would sug gest keep ing it
at the lower end of the range, and I
would instead say keep it at the lon ger
end of the range if you have strong
visu als to carry the extra mate rial.

Another idea for visu als is to use a
full page to illus trate the con trols in
your game pro posal. Use a pic ture of
the con trol ler itself with anno ta tions
describ ing the func tion var i ous con trols 
per form.

Another strik ing use of visu als is to 
illus trate your pro posal with logos—
your com pany’s logo of course, the
game title’s logo, but also include the
PS2, Xbox, or GameCube logo if you
are pro pos ing a game for those plat -
forms. If you are licens ing an engine
such as Unreal, Quake, LithTech, or 
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NetImmerse, then by all means place
their logos on the page where you dis -
cuss your approach to devel op ing the
game.

Tactile

The actual phys i cal bind ing of your
vision doc u ment is very impor tant. At
Taldren, each of our pro pos als has been
bound in a unique man ner: a wooden
and brass screw setup for a hor -
ror-western game, an Amer i can Indian
inspired design fea tur ing beads and
feath ers (our most impres sive), and
Black9’s metal bind ing. These bind ings
do not need to cost a lot; the metal
bind ings for our Black9 pro posal were
made from two 90-cent steel joist
straps bound together with two 10-cent 
bolts! Use over sized paper and con -
sider using a land scape for mat instead
of the nor mal por trait lay out for your
vision doc u ment.

Most of those 200 vision doc u -
ments that I dis missed were pre sented
in reg u lar report cov ers that one might
use for a freshman Eng lish com po si tion 
class, some were just sta pled pages
with out any for mal bind ing, and one
was sub mit ted in a peach folder! You
might accuse me of being shal low; how -
ever, Sean and I read every sin gle
vision doc u ment, and there was a rigid
one-to-one cor re la tion between the
qual ity of the game con cept and the
pre sen ta tion of the game con cept. If
you do not care enough to make your
best impres sion, why should any one
else care enough to fund your pro ject?

What About the Words?

Yes, of course your vision doc u ment
should include a care fully selected set
of words to com mu ni cate the game’s
vision. What are these words?

The hook: In just one to three sen -
tences describe the hook of your game.
I per son ally cringe every time I hear a
movie-type per son say some thing like
“It’s Shrek meets Fast and Furi ous.”
Your mis sion: Say why the world needs
your game for its unique offer ings, yet
simul ta neously reas sure the fund ing
source that it is sub stan tially deriv a tive 
in either gameplay or licensed con tent
to assure cer tain suc cess. Yep, that is
why it is unique, com pel ling, and more
of yes ter day’s hit at the same time.
That last bit might sound a lit tle cyn i -
cal, but I am very sym pa thetic to the
prob lem; regard less of the size of the
risk it is just com mon sense to make a
piece of enter tain ment soft ware that
many peo ple will actu ally “get.” No
points are awarded for eclec tic artis tic
expres sion in the game indus try; save
that mate rial for the National Endow -
ment for the Arts.
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Touch upon every major fea ture in
your game. Think about the back of the
box and what the mar ket ing mes sages
will be for this game. You must be the
cham pion for your game at this point
and put on your mar keter’s hat. Don’t
be mod est; now is the time to be the
con fi dent show man. Mar keting is all
about the art and sci ence of get ting
peo ple to buy what they are told, and
you must be the one to start the sales
pitch.

After you write up the first pass of
the vision doc u ment, I rec om mend tak -
ing it down to your local copy shop or
cof fee shop or any where your tar get
audi ence may be hang ing out. Let them 
casu ally leaf through the vision doc u -
ment and see if they like it. My favor ite 
is the copy club where we some times
get stuff cop ied and bound. I put an
extremely dead pan look on my face as
if I were an over worked office drone,
and I plop the vision doc u ment down on 
the coun ter and ask for it to be bound.
Then I watch the clerk’s eyes very

care fully. If he starts leaf ing through it
and comes back to you say ing, “Whoa,
this is cool, so are you guys mak ing
games or what?” then you know you
are on the right track. If he could not be 
both ered to leaf through it, then you
should con sider tak ing it back to the
con fer ence room table and dis cuss ing
with your team mates how to spice it
up. (You can see that I like to beta test
every thing!)

I would actu ally say very lit tle
about the devel op ment team inside the
vision doc u ment; that is what the team
bio and com pany his tory are for, and
you would be hand ing them out simul -
ta neously. Instead, have the vision
doc u ment focus just on the game.

Contact Information

Always place your con tact infor ma tion
on the last page of the pro posal. List
phone num bers, email, fax, street
address, and phone exten sions. Don’t
put any bar ri ers in the way of a pro -
spec tive nib ble on your vision
doc u ment!
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Requirements
Gathering

The key to suc cess ful game devel op -
ment is plan ning, and you can not cre ate 
a good plan with out under stand ing what 
goals or require ments your plan must
ful fill.

Where require ments gath er ing
stops and require ments anal y sis and
game design begins is in real ity a bunch 
of fuzzy bor ders, and you may cer tainly
con sider the require ments cap ture
stage the first step towards cre at ing a
game design doc u ment.

In tra di tional soft ware devel op -
ment you have cus tom ers that have a
need ful filled, for exam ple, ATM or
inven tory con trol soft ware. In games
we of course have cus tom ers, and when 
work ing on sequels there is usu ally no
short age of cus tom ers express ing
desired fea tures. But for orig i nal games 
your cus tom ers do not yet exist. This
makes it a bit more chal leng ing to
deter mine your cus tom ers’ needs.
Instead, as a game devel op ment team
you will need to look into your cre ative
minds and work with your pub lisher’s
exec u tive and mar ket ing teams to
develop the require ments for the game.

There are many types of require ments
that are rou tinely placed on a game

such as cre ative, func tional, tech ni cal,
fis cal, licensee, and tem po ral require -
ments. Per haps LucasArts has
approached your team and has
requested a pro posal for a Star Wars
Epi sode I-II RTS exploit ing your game
engine to be deliv ered by Q4 of the fol -
low ing year. This request for a pro posal 
has touched upon a great vari ety of
require ments, and you must build these 
require ments out before you are able to 
sub mit a bid of any con fi dence.

Creative/License Requirements

With our hypo thet i cal exam ple of a Star 
Wars Epi sode I-II real-time strat egy
game, we are able to rap idly under stand 
the cre ative space to build the pro posal
around: The ground assault mech a nized 
units should not be the AT-AT walk ers
from Epi sode V, the game should not
fea ture Star Trek Enter prise E’s float -
ing about, etc. Now this is a fairly easy
exam ple to under stand; how ever, take
the Star Trek license. In the years that
my com pany has worked on the Star -
fleet Com mand series, Viacom has seen 
fit to license out por tions of the Star
Trek uni verse to Inter play, Simon
Schuster, Hasbro, and Activision. The
licens ees of the mod ern eras like Voy -
ager and Deep Space 9 could and would 
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some times fea ture mate rial from the
orig i nal series via some sort of time
travel mech a nisms. This would of
course irri tate Inter play, which held the 
TOS license, as it waters down their
“exclu sive” license. Even more wild is
that the Star Trek uni verse fea tures
for ward time travel, and indeed Harry
Lang at Par a mount’s licens ing group
agreed that it was cer tainly plau si ble
for Inter play to request to use Next
Gen er a tion mate rial!

Even more com pli ca tions arose
with the frac tured licenses; Inter play
was the old est licensee at the time with 
the most vaguely writ ten license. For
Starfleet Com mand 2 we pro posed to
cre ate the online Dynaverse with sub -
stan tially the gameplay of a mas sively
multiplayer game. Activision at the
same time had spent quite a large sum
of money to wrap up all of the licenses
under their ban ner and demanded to
have the exclu sive license on mas sively 
multiplayer games. So who had the
rights—Activision or Inter play? It
looked like Par a mount briefly sold the
same thing twice inad ver tently due to
the age of the Inter play con tract. The
frus trat ing thing about it was dur ing
the development of SFC2 we were
required to never refer to SFC2 hav ing
any kind of mas sively multiplayer
gameplay. We strug gled for months to
help Par a mount find the lan guage that
would best mar ket our game yet at the
same time not require Activision to
more actively defend their license.

So you can see from the exam ple of 
Star Trek above, that licens ing require -
ments may some times be dif fi cult to
under stand and doc u ment clearly. I
under stand that the game indus try is
cur rently enter tain ing two entirely

inde pend ent Lord of the Rings licenses: 
one license derived from the book and
the other from the movie! Good ness
grief! Reg u lar folks like us would not
think to cut a cake so clev erly!

Take your time and under stand
exactly what license you have in your
hands. Find out if you are able to kill
major char ac ters in your game. This is
an impor tant fea ture for many games as 
they are not a lin ear medium; you must
allow the player to explore dif fer ent
options whether it is a role-playing,
strat egy, or action game. Games must
almost always allow for alter nate pos si -
ble his to ries. Deter mine whether or
not you are allowed to cre ate new
mate rial for the license, and how the
approval pro cess works for add ing this
new mate rial (for get about own ing the
new mate rial; no license holder of any
prop erty with value would allow the
own er ship to become frac tured).

Technical Requirements

The tech ni cal require ments are mun -
dane require ments such as the pub -
lisher requir ing that the game ship on
one CD or one DVD as that will sig nif i -
cantly lower the cost of goods sold.

The hard ware man u fac tur ers of the 
con soles have many doz ens of indi vid -
ual tech ni cal require ments like how
long you are allowed to load a mis sion
or level, and what but tons on the con -
trol ler may be used for what pur poses.
By and large these con sole require -
ments are born from many years of
expe ri ence that aim to pro vide the play -
ers with the best gam ing expe ri ences.
The nice thing about these require -
ments is that you will not be given any
oppor tu nity to nego ti ate these items so 
you may free your self from that
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respon si bil ity and just get on with
design ing your game to ful fill these
con sole require ments!

Other tech ni cal require ments
include min i mum frame rates, and for
the PC game mar ket you will need to
iden tify your sys tem require ments:

Sys tem Require ments from Bioware’s Neverwinter Nights:
Required Rec om mended

Oper ating Sys tem: Win 98/ME/ 2000SP2/XP Win 98/ME/ 2000SP2/XP
CPU: Pentium II 450 MHZ or Pentium III 800 MHZ or 

AMD K6-450 MHZ Athlon 800 MHZ
Mem ory 98/ME: 96 MB 128 MB
Mem ory 2000/XP: 128 MB 256 MB
Hard Disk Space: 1.2 GB
CD ROM: 8x
Audio Sys tem: DirectX cer ti fied
Video Sys tem: 16 MB TNT2-class OpenGL Nvidia GeForce 2/ ATI Radeon

1.2 com pli ant video card
DirectX: ver sion 8.1

Of course, the lower your sys tem
require ments, the broader the base of
con sum ers’ machines your game will
run on. How ever, the broader your
require ments, the tougher it will be on
the pro gram ming team to develop an
engine that will simul ta neously take full 
advan tage of the higher end of the
machines avail able and not leave behind 
the machines that just barely meet the
min i mum spec. The deci sion on where
to set the min i mum spec i fi ca tion is
usu ally a nego ti ated dis cus sion involv -
ing the mar ket ing and devel op ment
teams, and both sides need to keep in
mind what the tar geted mar ket is for
the game. First-person shoot ers from id 
Soft ware gen er ally push the world’s
com put ers into the future, and Ses ame
Street games for kids need to work on
pretty much any machine out there!

Fiscal and Temporal Requirements

Know what your bud get of money and
time is and be pre pared to design your
game around these param e ters. Much

dis cus sion ear lier in the book has been
devoted to this sub ject. I feel com fort -
able shar ing with my team mem bers
the over all bud get num bers we have to
work with as I find it empow ers them
to make stron ger con tri bu tions to the
design and over all pro duc tion of our
games.

Tra di tional soft ware devel op ment
would inter view the future cus tom ers
of the soft ware and cre ate use case dia -
grams to doc u ment these inter ac tions
between the user of the sys tem and the 
soft ware. That would indeed be a
require ments gath er ing activ ity; how -
ever, that is essen tially imprac ti cal in
games. The game designer must step
for ward and lend his magic to the pro -
cess and design these player (user) and 
game (sys tem) inter ac tions. As this
pro cess is more of a cre ative design
activ ity rather than a for mal require -
ments gath er ing pro cess, I have placed
the dis cus sion of the use case dia grams 
in the next chap ter on the game design
doc u ment.
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The Design Document

The design doc u ment is the soul of the
game. Some design doc u ments exist
only as visions in their designer’s head, 
and oth ers con sist of hun dreds of
HTML linked pages com plete with a
ver sion con trol sys tem track ing the
changes to the design doc u ment. Most
other game design doc u ments lie in
between these two extremes.

My goal in this book has always
been to focus on shar ing what I know
about the pro duc tion and devel op ment
of games and to shy away from being a
book about game design. There are
already sev eral of those at your local
book store, and despite the heavy

empha sis on rigor and pro cess through -
out this book, I still feel that the true
game design  pro cess is an art form that
is dif fi cult to put on paper. How does an 
art ist decide what will be a mov ing
piece before he cre ates it? I do not
know, and I would be very depressed to 
learn that some one has fig ured out the
emo tional magic to art and has devel -
oped a for mula that some one else could 
fol low.

Thus, I will focus on how best to
artic u late your game design doc u ment
and only touch upon some of the cre -
ative pro cesses that might be involved
in devel op ing the game design ideas.

What Does the Game Design Document Do?
Obvi ously it com mu ni cates what the
game should be to the devel op ment
team, but let’s take a closer look and
exam ine what that implies:

1. The pro gram ming staff must be
able to pick up the game design
doc u ment and effi ciently develop
the tech ni cal require ments and
tech ni cal design for the soft ware
that is needed to be devel oped for
the game.

2. The art team led by the art direc tor 
must be able to read through the
game design doc u ment and under -
stand the look and feel as well as

the scope of the art assets involved 
in cre at ing the game.

3. The game design ers on the team
must under stand what areas of the
game require their detailed hand in
flesh ing out such as 3D lev els, dia -
log, and script ing.

4. The audio design ers must under -
stand what sound effects, voice-
 overs, and music need to be
 created for the game.

5. The mar ket ing folks should under -
stand what themes and mes sages
they need to use to build the mar -
ket ing plan around.
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6. The pro duc ers must under stand
the var i ous com po nents of the
game so they are able to break the
game down into a pro duc tion plan.

7. The exec u tive man age ment team
must be able to read through the
game design doc u ment and develop 
all of the required warm and fuzzy
feel ings it would take for fund ing.

That is cer tainly a heavy list of cus tom -
ers for this game design doc u ment! Not 
just a sketch of the game world and
some descrip tions of the mon sters,
huh? To deliver on all of the above
effec tively, we should be orga nized
about the task.

The Game Design Document as a Process
The game design doc u ment is not
some thing you sim ply dash off over the
week end. Instead, it is a pro cess that
must be car ried out over time by a
team of game devel op ers for a game of
mod ern com plex ity and scope.

This is the clas sic step of imag in ing a
game that you would love to cre ate, a
game so com pel ling that you wish you
could play it your self, right now! This is 
the sort of task you could accom plish
over the week end or just an eve ning. At 
Taldren this usu ally occurs late at night
after some mile stone has been accom -
plished through a non-trivial amount of
blood and sweat, and we lie there in
exhaus tion and begin to have glim mer -
ings of what we would love to cre ate
next. This mag i cal pro cess I can not
help you with; you either have it in you
or one of your team mem bers has this
juice. The next step is to doc u ment the
vision.

Write out just two or three pages
that describe the game to your most
inti mate devel op ment team mem bers.
Don’t take the time to jus tify any thing
—just write. After you have nailed the
core idea and the excite ment behind
your game, gather your team into a

con fer ence room with a whiteboard and 
stacks and stacks of dif fer ent col ored
Post-it notes. What, did n’t you know
that Post-it notes stick well on
whiteboards?

Brainstorm

I have designed games by myself and
with oth ers. Games that are designed
by com mit tee are usu ally hor ri bly
muted game designs and games that
are designed by solo indi vid u als often
con tain spikes of “game design noise.”
Think of all of the minds churn ing out
game design thoughts as sound sources 
mak ing sounds of all dif fer ent shapes,
inten si ties, and dura tions. And now
think of the pro cess of cull ing these
design thoughts down into a design
doc u ment. It’s easy to see each indi vid -
ual will bring his own bias, per spec tive,
wishes, and agenda to the design. If you 
allow a sol i tary indi vid ual to make the
game, you have the pur est expres sion
of art in a game, and the game will sim -
ply hit or miss upon this one per son’s
vision. The trou ble with this approach
is that games are now very large pro -
jects. The Inter play game Planescape
had over one mil lion words of dia logue;
that is enough for ten nov els! It takes
an exceed ingly tal ented, skilled, and
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hard work ing designer to per form the
design solo. On the other hand, think of 
a com mit tee of design ers where each
mem ber has the abil ity to cen sor an
idea. This will act as a low-pass and
high-pass fil ter allow ing only the ideas
that every one may agree on to pass
through. The result will be insipid,
deriv a tive games with out any rea son
for being cre ated.

The game design pro cess requires
a lead designer with a team of design -
ers below con trib ut ing to the over all
design. Let me show you how this
would work in the ini tial brain storm
ses sion:

Open the brain storm meet ing, hav -
ing already passed out the game design
doc u ment some 2 to 24 hours before -
hand so that the game con cept is fresh
in every one’s mind. Next, take your
stack of col ored Post-it notes and cre ate 
a col ored key of top ics along one of the
lower cor ners of the whiteboard. (By
the way, did I tell you to get a large
whiteboard? We have found a great deal 
at the local Home Depot hard ware
store: 4-foot by 8-foot whiteboards in
the raw with out a bor der or frame for
$11! Com pare this to hun dreds of dol -
lars for a whiteboard of com pa ra ble size 
at the local office super store.) This key
of col ors should include a color for
audio, tech ni cal, art, game design,
level/mis sion design, back- story, user
inter face, con trols, mar ket ing, and mis -
cel la neous issues.

Now with your color key on the
whiteboard, open the floor. You are now 
solic it ing ideas, con cerns, areas of dis -
cus sion, notes, tasks, any thing worth
not ing belong ing to any of these cat e go -
ries. If you find there is no appro pri ate
cat e gory avail able, use the mis cel la -
neous cat e gory or cre ate a new one.

Any thing goes; stand up there with a
good fat felt tip pen and dash off the
notes with only one con cept per sticky
and put it on the board. Con tin ually
rear range your stick ies for better log i -
cal group ing of the ideas. Here is a
stream of pos si ble ideas: power-ups,
level design ers, hire lead ani ma tor, 3D
engine, user exten si bil ity, new chat
sys tem, dark color schemes, trans par -
ent menus, Chi na town, Old West,
steam loco mo tives, lip-synching, use
Pat rick Stew art for voice, fin ish by Q4
2008, and so on. Lit ter your whiteboard 
with con cepts.

I have found this whiteboard brain -
storm method to be a pow er fully
effec tive method for rap idly dig ging up
tons of new issues that I and other
mem bers of the devel op ment team
must fol low up on in the course of the
design pro cess.

Delegate Design

After about one to two hours of brain -
storm ing, the qual ity of ideas will start
to dimin ish; watch it care fully, allow
some humor of course, but be care ful
not to allow it to devolve into a sillyfest. 
When it is time to wrap it up, del e gate
group ings of stick ies to be fol lowed up
by indi vid u als and sub groups. Make
sure every sin gle sticky has an owner
who is respon si ble for car ry ing out the
idea or issue to res o lu tion.

Be sure each indi vid ual under -
stands what spe cific deliv er ables he or
she must pro duce for the design doc u -
ment, from staff ing plans to mem ory
tests on the PlayStation2. Each of these 
design tasks must be sched uled and
have a due date. It may be use ful to lay
all of these design tasks out in Micro -
soft Pro ject or some other pro ject
plan ning soft ware if the num ber of
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design tasks is large or rep re sents
more than three to six man-months of
effort.

Managing the Design Document

The design doc u ment is referred to in
the sin gu lar as if it were a mas sive
tome only suit able for the larg est
three-ring bind ers your office super -
store car ries. I think it is wrong to keep 
the design doc u ment as one mas sive
doc u ment. As such it is much harder to
del e gate sec tions to be worked on by
var i ous team mem bers. Break the doc -
u ment up into as many discrete
build ing blocks as pos si ble.

Place your design doc u ments into a 
ver sion con trol sys tem such as Per -
force or Visual Source Safe from the
very first iter a tion. This of course pre -
vents losses and allows you to go back
and under stand what the changes have
been and per haps revert to an older
doc u ment if you find your self in a
design cul-de-sac.

Con sider con nect ing all your doc u -
ments, spread sheets, dia grams,
sketches, and notes into a web of doc u -
ments using HTML (after all, HTML
was designed to assist sci en tists in con -
nect ing their research papers). It is up
to you and your orga ni za tion to deter -
mine what the over head costs are for
con nect ing all the doc u ments through
web links.

For each indi vid ual doc u ment I rec -
om mend list ing the con trol ling author
and one-line descrip tions of the revi -
sion his tory includ ing dates.

60 Seconds of Gameplay

A defin ing doc u ment of the game detail -
ing 60 full sec onds of every bit of
gameplay and response crys tal lizes the
game expe ri ence and leaves no room

for indi vid ual inter pre ta tions of what
the game could be about. I remem ber
read ing the postmor tem of Tropico in
Game Devel oper mag a zine. The author
of the post mor tem was cou ra geous
enough to admit that after one full year
of devel op ment on Tropico it became
evi dent that the devel op ment team was 
not work ing together to cre ate a game
of a sin gle shared design, but rather
indi vid ual mem bers were pur su ing
their own game design for Tropico and
were actively and pas sively cam paign -
ing for fea tures and assets that would
sup port their vision of the game! I have 
never seen this writ ten down in print
any where else, but I have seen this
wholly unpro duc tive behav ior in action
on sev eral teams. I think of it almost
like the quan tum descrip tion of elec -
trons fly ing about the nucleus of an
atom, each elec tron rep re sent ing a
mem ber of the team and his per sonal
design for the game, and fac tor ing in
the Heisenberg uncer tainty prin ci ple,
no one really knows where any one else 
is and what their veloc ity is at the same 
time. Obvi ously this is a mis un der -
stand ing at best and a dys func tional
team at worst.

With dys func tional teams, the pro -
ducer and man age ment must be merely 
hop ing the team will acci den tally come
together and pro duce a com mer cial
game. And for teams suf fer ing from
mis un der stand ing, think of all the
wasted effort pur su ing bits of games
that almost were. The 60 sec onds of
gameplay doc u ment will nip these scat -
tered games before they start grow ing
by mak ing the actual gameplay clear.
This sort of doc u ment is a lit tle dif fi cult 
to write with cer tainty from day one,
and it may take many iter a tions before
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the 60 sec onds of gameplay set tles
down to its final form.

As a side ben e fit to the mar ket ing
team, con sole man u fac tur ers and the
exec u tive man age ment team will be
grate ful for (or some times demand) the
60 sec onds of gameplay, and you will
have it on hand to pass out to these
stake holders.

Core Gameplay

Build ing upon the 60 sec onds of game -
play, cre ate a doc u ment to flesh out the
core gameplay with a com plete descrip -
tion of all of the inter ac tions, behav iors, 
and con trols for the game. Take a car
rac ing game for exam ple; describe all of 
the con trols for maneu ver ing the car,
and describe all of the inter ac tions with
the envi ron ment such as bump ing into
other cars and walls and trav el ing
across gravel, sand, and wet pave ment.
Per haps the game will fea ture time of
day, weather, and glare from the sun.
For a role-playing game note melee,
ranged, and spell attacks, heal ing
spells, infor ma tion gath er ing spells,
walk ing, run ning, speak ing to non-
 player char ac ters, trav el ing to new cit -
ies, gain ing expe ri ence, allo cat ing
expe ri ence points, buy ing new armor,
buy ing food, and so on. Don’t take the

time to detail all of these activ i ties to
the fin est detail; cre ate sep a rate doc u -
ments for each of these. For exam ple,
after list ing that the player is able to
buy weap ons, armor, and mag i cal items
in the town in Diablo, cre ate sep a rate
doc u ments that list the details for each
of these items and the ven dors for each 
of these sub types of equip ment.

Now you have a high-level design
doc u ment describ ing all of the core
gameplay for the game. This high-level
design doc u ment will then act as a find -
ing guide to the rest of the subgame
design doc u ments.

I highly rec om mend using UML
use case dia grams to doc u ment each
and every one of these core inter ac -
tions with the game. These use cases
are readily usable by the pro gram ming
team to flesh out a tech ni cal design, and 
the use cases will also serve as the
plat form for devel op ing the QA plan for
the game.

Note just by look ing at the fol low -
ing use case dia grams for the three
gen res of real- time strat egy, role-
 playing, and first- person shooter, we
are able to dis cern at an ana lytic level
what these gen res are about and the
gameplay expe ri ence deliv ered by
these three gen res.
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The Walkthrough

One of the most valu able parts of the
game design doc u ment will be the asset 
lists, which I cover in the next sec tion.
How ever, to cre ate com pre hen sive
asset lists you will need an under stand -
ing of the com plete game play expe ri -
ence. This is the walk through for the
entire game.

The walkthrough cov ers all of the
gameplay expe ri ence the player would

encoun ter through one pass through
the whole game. Com monly this would
be the doc u men ta tion of the sin gle-
 player cam paign for games that fea ture
cam paigns. For our Black9 action-RPG
game we took the time to detail every
line of dia logue and every trap and chal -
lenge the player would face dur ing each 
of the 16 mis sions that occurred dur ing
the sin gle-player game.

220 Chapter 16: The Design Document

The core use cases of Gran Turismo 3

The core use cases of Diablo



JARGON: Walkthrough—the com plete
doc u men ta tion of the player’s expe ri -
ence from the start of the game to the
end of the game.

The exact for mat or type of walk -
through would dif fer dra mat i cally
between dif fer ent gen res of games. For
the rac ing game of Gran Turismo, the
walkthrough would con sist of describ -
ing all the races, race series, cham pi on -
ships, and licens ing courses. The
walkthrough would cover all the ene -
mies encoun tered dur ing the game:
enemy cars, enemy superheroes,
enemy gob lins, or enemy disas ters,
such as in your SimCity game.

The com pleted walkthrough is a
major accom plish ment deserv ing of a
fine meal! This walkthrough acts as a
travel guide for the rest of the team
with the very first appli ca tion of the
walkthrough being the asset list
com pi la tions.

Asset Lists

Asset lists are the spread sheet lists of
all the lit tle bits that com prise the game 
such as spell effects, char ac ters, race -
cars, car parts, crowd cheers, tiles,
mov ies, music, ani ma tions, AI behav -
iors, weap ons, and so on. These asset
lists are fun to pore over and dream
about as the game takes shape. The
walkthrough from above makes it easy
to pro duce these asset lists as the AI
pro gram mer only needs to read through 
the walkthrough, high light ing AI behav -
iors as he comes across them. The lead
ani ma tor will build the ani ma tion
matrix from see ing the char ac ter list
and exam in ing all the moves that each
of the char ac ters must come up with.
With out a walkthrough you will be lim -
ited in your abil ity to list all of the
required assets. This is quite dan ger ous 

to main tain ing a tight sched ule. With -
out hav ing all the infor ma tion in front of 
you when mak ing the devel op ment
plan, you will inad ver tently allo cate too
many resources for the cre ation of
some sec ond ary or even ter tiary assets
and only later find in the sched ule that
you have run out of time to com plete
some truly pri mary assets. This is one
way game pro jects slip.

Here is a short list of some of the
asset lists you should have (note that
some of these may not be appro pri ate
to the title you are cre at ing):

1. Sound effect list
2. Voice-over list
3. Music theme list
4. Weapon list
5. Gear list
6. Spell list
7. Char ac ter model list
8. Envi ron ment model list
9. Ani ma tion matrix
10. AI behav iors
11. Mis sion list
12. Cut scene list
13. Phys ics script ing list
14. Power-ups list
15. Car parts list
16. NPC list

After you com pile your asset list, the
pro duc ers and sec tion leads can start to 
fill in time esti mates and depend ency
infor ma tion used later to build the pro -
duc tion plan. Remem ber that so far in
the pro cess you have not for mally sat
down and cut any fea tures or assets
yet, and you don’t do that on your first
pass with the walkthrough and asset
lists. Instead of cut ting right away, I
rec om mend you get on with other areas 
of design while the asset lists stew for a 
bit, gath er ing fla vor. After at least two
weeks and pref er a bly four, go back with 
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a fresh eye and start to remove
requested assets, both from the asset
lists and the walkthrough, that are
clearly super flu ous and will have no
mean ing ful impact on the game. There
is a fine line between detail ing a game
world and cre at ing asset ver biage that
never needed to be cre ated in the first
place.

Use of Other Games

Using other games for inspi ra tion and
as guid ance for the imple men ta tion of
spe cific fea tures is a good prac tice. For
exam ple, with Diablo we are pretty
much set tled on red-colored health
meters and blue-colored mana meters.
Don’t make yel low-colored health
meters and brown mana meters, not
even if you use nanotech, quin tes sence, 
spell points, or any other magic sys -
tem—just use blue. For first-person
shoot ers, default the left mouse but ton
to fire the main weapon in nor mal
mode; no one will appre ci ate the right
mouse but ton being the default
behav ior.

If you are design ing a role-playing
game with an inven tory sys tem and you 
like the paper-doll mechan ics of Diablo, 
take a screen shot from Diablo and
anno tate what spe cific fea tures will
remain the same and what you are
mod i fy ing. Ref er encing other games
and tak ing the game indus try for ward is 
not pla gia rism; it is just prac ti cal use of
time. Some other aspects of game
mechan ics may not lend them selves to
a screen shot. In that case, make a writ -
ten ref er ence in your design doc u ment
about a fea ture such as “the player
should be able to lasso his units as in
Warcraft III.”

Pla gia rism is copy ing another
game, mak ing a few minor mod i fi ca -

tions, and ped dling it around town as if
it is some thing new. Many pub lish ers
are guilty of open ing up their lat est
copy of PC Data or TRST sales data
and look ing at what the num ber one
sell ing game is and then promptly set -
ting off to green-light a new game pro -
ject that is a clone of one that is already 
a major hit. Think about the poor tim -
ing: The hit game was con ceived at
least 24 months ago, and now the pub -
lisher will play catch-up and fund a new
title that will take another 24 months to 
reach the mar ket. Mean while, the guys
who made the orig i nal are wrap ping up
their sequel and secur ing their posi tion
on the fran chise. This seems dumb to
me; I would rather be mak ing the hit
game that oth ers are chas ing.

Menu Design

All games have some sort of menu sys -
tem, and in gen eral the fewer menus
the better. The trend now a days is to
embed as much of the menu sys tem as
pos si ble into the actual game. I remem -
ber how bril liant it was in Quake I
where id had the player choose his dif fi -
culty level by run ning through a small
level and jump ing through a teleporter.
It was inter est ing to note that the
insane dif fi culty set ting was hid den by
the use of a tra di tional secret along the
path of choos ing hard.

By cur rent tastes the Quake I
method of choos ing a dif fi culty level
would prob a bly be con sid ered labo ri -
ous; how ever, it is even more pop u lar
to use the 3D engine of the game to
ren der the menu inter faces. Dun geon
Siege from Gas Powered Games fea -
tured ani mat ing chains and gears
push ing and pull ing the menus around,
and many games now have the player
choose their char ac ter model only after
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see ing the char ac ter mod els on dis play
in their “liv ing” for mat with sam ple ani -
ma tions and facial expres sions. In
Grand Theft Auto 3 the player bought
weap ons not through a 2D menu like
the weapon dealer in Diablo, but rather
by enter ing Amunation in Lib erty City
and sim ply walk ing through and col lid -
ing with the object of their choice.

The design of the menu sys tem
might be a drag, but it is very impor tant 
to cre at ing a clean, pro fes sional game -
play expe ri ence for the player. Cre ating 
slick menuing sys tems is more dif fi cult
than one would first think. The pro cess
I employ is to enlist my trusty friend
the use case dia gram and note all of the 
steps involved in get ting the player
from startup to all of the var i ous modes 
of play and options.

Game Mechanics Detail

The game mechan ics detail is prob a bly
what most peo ple think of when they

hear game design doc u ment. This
 document details all of the itty-bitty
mechan ics of your com bat sys tem, your 
sell sys tem, or your rac ing model. All
games are a sim u la tion of some sort of
activ ity, and the game mechan ics detail
is the for mal anal y sis of that sim u la tion
and the descrip tion of how that model
will be real ized in your game. The
game mechan ics are much too spe cific
to a par tic u lar game for me to be able to 
develop a gen er al ized plan or for mat for 
its pre sen ta tion.

Write the Manual?

One inter est ing sug ges tion from Steve
McConnell that I have yet to try out on
a pro ject is to write the man ual for the
game dur ing the game design pro cess!
If I were to try that, I think the best
place is after the core gameplay,
walkthrough, asset lists, game mechan -
ics, and menu designs have been laid to 
paper.
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Concept Sketches and Art Style
Guide

The art direc tor should be lead ing the
art team through a series of sketch ing,
prototyping, and visual design tasks
while assist ing in the over all pro duc tion 
plan ning pro cess. The sketches will
help all involved under stand the look
and feel of the game. The user-inter -
face pro to types dra mat i cally assist in
the com mu ni ca tion of the core
gameplay.

On Completeness and Uncertainty

As the author of a book on how to go
about doing some thing, I am obliged to
assume the role of some one pon tif i cat -
ing. As a pontificator on per form ing a
rig or ous game design pro cess, I will
freely admit here that in my pro fes -
sional career I have yet to cre ate a
game design doc u ment that lives up to
what I have described not only in this
chap ter, but in the rest of the book. In
the real world you will have many com -
pet ing time pres sures. Instead of
car ry ing every thing out to full com ple -
tion, you must use your judg ment and
deter mine what areas of the design
require the most game design
resources. If you are mak ing a sequel
to a game that your team has already
made, then you should not spend time
cre at ing doc u men ta tion for the parts of
the game that are not chang ing;
instead, focus on the cre ative dif fer -
ences the new ver sion is bring ing to
play. In areas of the game design doc u -
ment that still need more design effort
but that you don’t have time to address
at the pres ent time, sim ply note the
incom plete ness, assign it to a mem ber
of the team, and sug gest a date for
com ple tion.

The twin brother of incom plete
work is uncer tain work. Games are art
forms real ized in a piece of engi neer ing
brought forth by team effort. There is
no way any one has ever writ ten down
at the start of the pro ject every detail
about a game with out chang ing his
mind on the way to mak ing a great
game. It’s fine to note straight away in
the game design doc u ment areas that
you feel need fur ther exam i na tion or
are depend ent on learn ing new facts
that will be unveiled at a later point in
the pro ject. As with incom plete work,
be sure this area of uncer tainty has an
owner and a sug gested date when the
issue will be reexamined.

After lay ing out all this game design
mate rial on paper, most peo ple would
go straight to time esti mates and pro -
ject plan ning with out con sid er ing
cut ting fea tures. I hold a fer vent con -
vic tion that the world’s great games do
not have an abun dance of fea tures,
rather they have just the right amount  of 
fea tures pol ished to an uncom monly
high stan dard! To help make your game 
a great game, rather than just plug ging
in every sin gle fea ture you and your
team can think of, instead con sider
your pro cess to be like sculp ting the
per fect game out of game devel oper
mind-stone. As these extra ne ous fea -
tures are cut from the pro ject, the true
beauty of a great game will shine. By
cut ting now, with out any pres sure from
a time resource point of view, your
 feature cuts will be more pure and
objec tive. Go ahead and cut big fea tures 
as well as small fea tures. No wor ries if
you can not bring your self to make per -
ma nent cuts; sim ply des ig nate truly
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great fea tures as pri mary, the lesser
ideas as sec ond ary, and the most obvi -
ously weak fea tures as ter tiary.

You will no doubt have to repeat
this pro cess of prioritizing and cut ting
fea tures later in the pro duc tion pro cess, 
but that task will be much eas ier with
all of this think ing about what really
needs to be in the game already
com pleted.

Ah, so you are all done; HTML every -
where, no one has ever pushed UML
use cases to the lim its you have, and
you are pre pared to have an audit ing
com pany review your asset lists. Fan -
tas tic! Con grat u late your team and
have a beer. Now get on with the rest of 
the pro duc tion plan and pro duc tion in
gen eral. Oh, wait, there is one thing left 
to do with the design doc u ment: Keep

it up to date. This can be dif fi cult,
tedious busy work for a team, and you
must decide what level of for mal ity and
rigor must be applied to main tain your
own game design doc u ment. How ever,
the moment a game design doc u ment is 
saved and checked into the source con -
trol sys tem it starts to diverge. This is
due to peo ple find ing their own
improve ments to the design. Per haps
the design was vague, or per haps the
devel oper learned of a better tech nique, 
or per haps some one ran low on time
and cut some fea tures. All of this activ -
ity should be doc u mented to assist
devel op ers down stream. Think of the
QA team that must update the test ing
plan, the man ual writer, the voice
direc tor who must plan the dia logue
ses sions; there are a good many peo ple
who need an up-to-date design
doc u ment.

On Fulfilled Expectations
Great games cre ate expec ta tions in
the player’s mind, and you should
deliver fully on these expec ta tions.
Take your time as the game design doc -
u ment is being wrapped up to ask
your self what expec ta tions the game
design sug gests to the player. Brain -
storm a bit and com pile a list of these
expec ta tions and then go back and
review your game design doc u ment to
deter mine if you are truly deliv er ing
the best gameplay expe ri ence for

ful fill ing these expec ta tions. Also look
for fea tures that are listed in the game
design doc u ment that are not appar -
ently ful fill ing any expec ta tions. This
would be another clue for some fea ture
trim ming. If after search ing your soul
your game design cre ates a nice set of
expec ta tions and deliv ers fully with no
excess fat, then you may safely declare
that the game design doc u ment is
com plete.
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Chapter 17 > > > > > > > > > > > > > > >

Unified Modeling
Language Survival

Guide

The Unified Modeling Lan guage (UML) 
is ref er enced fre quently through out
this book, and the reasons for the use of 
UML are amply sup plied in the text.
This chap ter aims to pro vide you, in a

sin gle sit ting, a quick and dirty guide to 
UML so that you may focus imme di -
ately on the require ments and tech ni cal 
design of your game.

Use Cases Deliver Requirements
The use case in UML is the con veyor
of require ments, and it is require ments
gath er ing that is the cor ner stone of
tech ni cal design. The use case is a
stan dard ized method of doc u ment ing a
sce nario or an inter ac tion between the
user and the soft ware—in short, a use.
An inter ac tion could be to with draw
money from an ATM or to send the
doc u ment to the printer or to cause the 
player char ac ter to jump, pick up an
object, or swing a sword. A col lec tion
of shapes and nota tions fea tur ing stick
 figure actors, ellip soid uses, and line
rela tion ships com prise the visual com -
po nents of a use case dia gram.
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Col lec tions of inter ac tions may be plot -
ted together in the same dia gram to
help orga nize and pre pare for the for -
mal design pro cess.

Use case dia grams can not get too com -
pli cated. They are designed to allow the 
soft ware devel oper to quickly write
down an inter ac tion between the user
and the soft ware with a verb-like label,
wrap an ellipse around the label, and
draw some rela tion ship lines.

For those of you who are curi ous,
for mal UML includes vary ing types of
line shapes to describe dif fer ent types
of rela tion ships:
1. Asso ci a tion—the basic rela tion ship 

rep re sent ing the com mu ni ca tion
path between an actor and a use
case, drawn as a sim ple line.

2. Extend—the inser tion of addi tional 
behav ior into a base use case that
does not know about it, drawn as a
dashed line with an arrow head with 
the tag <<extends>> accom pa -
ny ing the line.

3. Gen er al iza tion—a rela tion ship
between a gen eral use case and a
more spe cific use case that inher its 
and adds fea tures to it, drawn as a
solid line with a tri an gu lar arrow -
head.

4. Include—the inser tion of addi tional 
behav ior into a base use case that
explic itly describes the inser tion,
drawn as a dashed line with an
arrow head with the tag
<<include>> accom pa ny ing the
line.

Class Diagrams Are the Keystone of Design
A class dia gram describes the static
design of your soft ware, the asso ci a -
tions between your classes, and the
sub types of your classes; it is the work -
horse soft ware design.

Taking the lead from Mar tin
Fowler’s UML Dis tilled is the con cept
of design per spec tives. When design ing 
soft ware the mod eler will be engaged
in one of three dis tinct phases of

design: Con cep tual, Spec i fi ca tion, and
Imple men ta tion.

Con cep tual design hap pens as you
are start ing to sort out the impli ca tions
from your use cases and are lay ing out
proto-classes to help orga nize and see
the behav iors start to take shape. It is
not nec es sary that all of the con cep tual
classes map directly at a later stage to
classes that will end up being imple -
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mented. Rather the pur pose is to get
all of your class-like thoughts down on
paper for study and review before com -
mit ting to the next phase of
con struc tion: Spec i fi ca tion.

Spec i fi ca tion design occurs after
you have used your use case dia grams
to describe require ments and have
devel oped your require ments with the
use of the Con cep tual model. The most
impor tant ben e fit of object-oriented
pro gram ming is to sep a rate the inter -
face to a class (or pack age, library, etc.)
from the imple men ta tion of the class.
The goal of Spec i fi ca tion is to nail down 
the inter face of the object; the imple -
men ta tion details are kept out of the
Spec i fi ca tion model, and what is left is a 
clean view of how that por tion of the
soft ware you pro pose to cre ate inter -
acts with the rest of the soft ware.

Imple men ta tion design may pro -
ceed after the Spec i fi ca tion phase has
been com pleted. The Imple men ta tion
design is what most peo ple think of
when they think of object mod el ing. At
this stage all of the glo ri ous detailed

bits of your classes are doc u mented and 
dis played like a dis sected frog in a biol -
ogy class.

Like all aspects of UML, you do not 
need to dog gedly pass through these
mod el ing stages before you write code.
If the domain you need to model is
some thing you are famil iar with and it
is not too com pli cated, maybe dash ing
off the imple men ta tion model is the
most effi cient for your task. Per haps
your task is so straight for ward that
abso lutely no design work is required,
and you may start tap ping out code
right off. How ever, if you are at the
start of your pro ject and you are
design ing a com plex sys tem, go ahead
and work through the phases.

It is fairly impor tant to iden tify
what spe cific stage of tech ni cal design
you are in. For exam ple, you might
under stand one part of the domain
fairly well and start right in at the
Imple men ta tion design and then
 wander out of this area of deep under -
stand ing and still attempt to design at
the Imple men ta tion view. This is likely
to cre ate bugs in your soft ware at
design time. If you need Con cep tual or
Spec i fi ca tion work but you stub bornly
try to force an Imple men ta tion model
on the less well under stood parts just
out of momen tum, you are bound to
cre ate errors. A more spe cific exam ple: 
Suppose you licensed Epic’s Unreal
Tech nol ogy engine and decided to use
GameSpy’s multiplayer librar ies. You
already under stand the GameSpy librar -
ies from ear lier games, so you start
dash ing out Imple men ta tion dia grams
but end up cre at ing a poor design
because you did not take the time to
under stand how the Unreal engine han -
dles start ing up a multiplayer game.
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Detailed Syntax of the Class Diagram
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Asso ci a tions are the con nec tions
between the classes in your class dia -
gram, rep re sented by lines attach ing
the classes (boxes) to each other.
These asso ci a tions rep re sent the rela -
tion ships between the classes: The
cPlayerCharacter class may have a
cInventory con tainer class. UML dec o -
rates these sim ple asso ci a tion lines
with sym bols and text to fully describe
the nature of the asso ci a tion.

Role names are text labels that are
placed at either end of the asso ci a tion
line to describe what role this class
por trays.

Mul ti plic ity is another detail of the
asso ci a tion that is described at either
end of the asso ci a tion line. Mul ti plic ity

describes how many instances of the
tar geted class may be con nected to the
class at the other end of the asso ci a -
tion. The nota tion for mul ti plic ity is
writen as the num ber of instances of
the class, such as sim ply a 1 for one
instance, 6 for a half dozen, 1..6 for the
range of pos si bil i ties from one to six,
0..1 when there can be only one or
none, and finally use an aster isk to rep -
re sent an infi nite quan tity, such as 2..*
for at least two and upwards to infin ity.
To describe the num ber of legs an ani -
mal has, use the nota tion of a comma
sep a rat ing the dis crete val ues the num -
ber of instances may take on such as 1,

2, 4, 6, 8, 30, 750 for clams,
tur keys, sal a man ders, lob -
sters, house cen ti pedes, and 
the mil li pede spe cies of
Illacme plenipes of Cal i for -
nia, respec tively.

Nav i ga bil ity  and Gen er -
al iza tion  are the last bits of
adorn ment that occur at the
ends of asso ci a tion lines,
drawn sim ply as open
arrows with just lines (nav i -
ga bil ity) or as arrow heads

(gen er al iza tion). These two arrows
depict the two broad est rela tion ships
pos si ble between classes: the “has-a”
and the “is-a” rela tion ships. Gen er al -
iza tion is the “is-a” rela tion ship where
one class that is more spe cial ized in
func tion is derived from another class
that is more gen er al ized in func tion.
Nav i ga bil ity would then of course be
the “has-a” rela tion ship; the direc tion
of the arrow in a “has-a” rela tion ship
illus trates which class is the con tainer
class.
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If nav i ga bil ity occurs in only one direc -
tion (the usual case), it is called uni di -
rec tional; if both objects point to each
other, it is called bidirec tional. In the
case of an asso ci a tion line with out
arrows, UML says the asso ci a tion is
either unknown or bidirectional. We
think this ambi gu ity in the lan guage is
a flaw and rec om mend treat ing lines
with out the arrows as unknown rather
than imply a bidirectional behav ior.

Attrib utes may be thought of as sim ple
fields in a class. At the con cep tual level
an attrib ute is just a “has-a” asso ci a -
tion. An exam ple of an attrib ute is the
name of the player in the cPlayer class.
Class boxes are sub di vided into three
sec tions: class name, attrib utes, and
oper a tions. The full syn tax for an
attrib ute is:

vis i bil ity name: type =
   defaultValue

For exam ple: + mplayerHealth: int =
100

This declares a pub lic mem ber data
with the name playerHealth on the

cPlayerClass that is of type int, which
is instantiated with a default value of
100.

Vis i bil ity describes how this attrib -
ute is seen in the inter face: pub lic,
pro tected, or pri vate.

Ta ble 1—UML sym bols for vis i bil ity

public +

protected #

private –

Oper a tions  are the activ i ties defined in
indi vid ual meth ods that a class con -
tains. For Spec i fi ca tion mod el ing we are 
only con cerned with the pub lic meth -
ods defined in a class; when Imple men -
ta tion mod el ing, we are of course
con cerned with all of the mem ber func -
tions: pub lic, pri vate, and pro tected.

The full UML syn tax for describ ing 
an oper a tion is:

vis i bil ity name (param e ter list):
return-type-expression {prop erty-
 string}

For exam ple: +GetAmbientLightLevel
(in timeOfDay: Time) : float

This describes a query oper a tion avail -
able on cEnviroment by the name of
GetAmbientLightLevel that given the
timeOfDay of type Time will return a
float that rep re sents the frac tion of
ambi ent light to be used for the ren der -
ing engine.

There, that is what it takes to pro -
duce a class dia gram—the key stone of
UML and object mod el ing!
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Forward and Reverse Engineering of the
Class Diagram
The cool est aspect (not nec es sar ily the
most ben e fi cial) of UML in my opin ion
is the abil ity to have soft ware appli ca -
tions such as Ratio nal Rose, Together,
or even Visio cre ate code from your
dia grams (for ward engi neer ing) and/or
cre ate dia grams from your code
(reverse engi neer ing). There are at
least 75 UML mod el ing tools (most of
them per form for ward engi neer ing and
a smaller set per form reverse engi -
neer ing) for sale as of this writ ing
(sum mer 2002). One list of these prod -
ucts is main tained at Objects By
Design: http://www.objectsbydesign.com/tools/
umltools_byCom pany.html.

At first thought it may seem like
magic that a com puter could read a dia -
gram. What these tools do is act like
the parser in your com piler to explore
the inter face and com po si tion of your
classes and draw the cor re spond ing
UML dia grams with the cor rect syn tax. 
In the for ward engi neer ing direc tion,
these tools gen er ate skel e ton code in a
num ber of dif fer ent pro gram ming lan -
guages (e.g., C++, Java, SmallTalk,
C#, VB, Eif fel) with C++ and Java
being the two most com monly sup -
ported lan guages. Com mon sense
would tell you that add ing the mem ber
func tion huntForFood() on your Ogre
class will not cause any soft ware in the
world to be able to fig ure out what you
meant by huntForFood and flesh out the 
code for you (expla na tion fol lows).1

Rather, it will just cre ate the tem plate

of code for you. Here, let me walk you
through a sam ple with our friend the
Ogre:

For this set of exam ples I decided
to try a UML mod el ing prod uct that I
had not tried before, Embarcadero’s
Describe. (http://www.embarcadero.com/prod -
ucts/describe/index.asp) While I have barely
scratched the sur face, I was able to
down load the prod uct, install, and start
mod el ing straight away with out using
the help sys tem at all. Fairly impres sive 
endorse ment if you ask me. Now on
with the exam ple:

First we cre ate a basic class dia -
gram with our Ogre derived from the
base class MonsterNPC:

MonsterNPC has two pub lic attrib utes,
mName of type string and mHunger of
type bool (although I am sure you
would not make your attrib utes pub lic).
Ogre has been fleshed out with the
pub lic mem ber func tion huntForFood().
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Now all I need to do is press the
code gen er a tion but ton (while I am
using Describe, other tools like Ratio -
nal Rose and Together also have
but tons to gen er ate code). At this point
I am given many options in the

Describe UI that are not directly rel e -
vant to this over view of UML. One of
these options is to pro ceed with the
code mak ing! Here is what Describe
gen er ated:

//**********************************************************
// C++ Class Name : MonsterNPC
// ---------------------------------------------------------
// Filetype: (HEADER)
// Filepath: C:/Program Files/Embarcadero/Describe/GDTemp/MonsterNPC.h
//
//
// Describe Properties
// ---------------------------------------------------
// - Symbol Type : CLD_Class
// - Method : UML ( 5.6.1 )
// - System Name : Ogre
// - Diagram Type : Class Diagram
// - Diagram Name : MonsterNPC
// ---------------------------------------------------
// Author : Administrator
// Creation Date : Sun - Jul 7, 2002
//
// Change Log :
//
//**********************************************************
#ifndef MONSTERNPC_H
#define MONSTERNPC_H

class MonsterNPC
{

public:
 string mName;
 bool mHunger;
 MonsterNPC () ;
 virtual ~MonsterNPC () ;
 MonsterNPC (const MonsterNPC &x) ;

};
#endif

The first file is MonsterNPC.h, defin ing 
the inter face to the base class that Ogre 
is derived from. Notice all the nice
com ment work sup plied by Describe;
just think how envi ous your fel low
team mates will be with your  diligent
code style!

The next file cre ated was Mons -
terNPC.cpp; notice how it has done a
lot of typ ing drudg ery for us, and now
all we have to do is fill in the body of
the func tions. Again, there are many
nice bits of com ment ing that one should 
really get around to fill ing out.
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//**********************************************************
// C++ Class Name : MonsterNPC
// ---------------------------------------------------------
// Filetype: (SOURCE)
// Filepath: C:/Program Files/Embarcadero/Describe/GDTemp/MonsterNPC.cpp
//
//
// Describe Properties
// ---------------------------------------------------
// - Symbol Type : CLD_Class
// - Method : UML ( 5.6.1 )
// - System Name : Ogre
// - Diagram Type : Class Diagram
// - Diagram Name : MonsterNPC
// ---------------------------------------------------
// Author : Administrator
// Creation Date : Sun - Jul 7, 2002
//
// Change Log :
//
//**********************************************************
#include "MonsterNPC.h"
//--------------------------------------------------------
// Constructor/Destructor
//--------------------------------------------------------
MonsterNPC::MonsterNPC ()
{
}
MonsterNPC::MonsterNPC (const MonsterNPC &x)
{
}
MonsterNPC::~MonsterNPC ()
{
}

Now here is Ogre.h; notice how
Describe knows to write the cor rect

syn tax for deriv ing Ogre from
MonsterNPC. Neat, huh? I think so.

//**********************************************************
// C++ Class Name : Ogre
// ---------------------------------------------------------
// Filetype: (HEADER)
// Filepath: C:/Program Files/Embarcadero/Describe/GDTemp/Ogre.h
//
//
// Describe Properties
// ---------------------------------------------------
// - Symbol Type : CLD_Class
// - Method : UML ( 5.6.1 )
// - System Name : Ogre
// - Diagram Type : Class Diagram
// - Diagram Name : MonsterNPC
// ---------------------------------------------------
// Author : Administrator
// Creation Date : Sun - Jul 7, 2002
//
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// Change Log :
//
//**********************************************************
#ifndef OGRE_H
#define OGRE_H

#include "MonsterNPC.h"

class Ogre : public MonsterNPC
{

public:
 huntForFood () ;
 Ogre () ;
 ~Ogre () ;
 Ogre (const Ogre &x) ;

};
#endif

Code gen er ated by Describe for Ogre.h

Finally Ogre.cpp shows the skel e ton
con struc tor, copy con struc tor, destruc -
tor, and huntForFood().

//**********************************************************
// C++ Class Name : Ogre
// ---------------------------------------------------------
// Filetype: (SOURCE)
// Filepath: C:/Program Files/Embarcadero/Describe/GDTemp/Ogre.cpp
//
//
// Describe Properties
// ---------------------------------------------------
// - Symbol Type : CLD_Class
// - Method : UML ( 5.6.1 )
// - System Name : Ogre
// - Diagram Type : Class Diagram
// - Diagram Name : MonsterNPC
// ---------------------------------------------------
// Author : Administrator
// Creation Date : Sun - Jul 7, 2002
//
// Change Log :
//
//**********************************************************
#include "Ogre.h"
//--------------------------------------------------------
// Constructor/Destructor
//--------------------------------------------------------
Ogre::Ogre ()
{
}
Ogre::Ogre (const Ogre &x)
{
}
Ogre::~Ogre ()
{
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}
//--------------------------------------------------------
// huntForFood
//--------------------------------------------------------
Ogre::huntForFood ()
{

}

Code gen er ated for Ogre.cpp

Describe, like all other good for ward
code gen er at ing tools, auto mat i cally
updates its own dia grams to reflect the
addi tional func tions such as the con -
struc tor, copy con struc tor, and destruc -
tor that have been added to the classes. 
This is very neat as well.

What just hap pened might have been
reverse gen er a tion of the dia gram
update with the con struc tor, destruc tor, 
and copy con struc tor by writ ing the
code first and then updat ing the dia -
gram, or it could have been for ward
gen er at ed by mod i fy ing the dia gram
and then pro ceed ing with the code gen -
er a tion. I could not tell you since it all
hap pened within a blink of the eye.

To test the reverse engi neer ing
capa bil i ties of Describe, I added a new
mem ber func tion to Ogre: pickTeeth -
WithElfBones(). It seemed like a fun
thing for our Ogre to do on occa sion.

To accom plish this I opened up the
code gen er ated by Describe in a sim ple
edi tor like Win dows Note pad and added 
the dec la ra tion of pickTeethWithElf -
Bones() to the pub lic mem bers sec tion
of the Ogre class in Ogre.h. (I omit this
pain fully dull fig ure illus trat ing a one-
 line change to Ogre.h.) I then told
Describe to reverse engi neer the dia -
gram from the source code:

Bam, there is the pickTeethWithElf -
Bones() mem ber func tion in the Ogre
box including the + sym bol indi cat ing it 
is a pub lic func tion. As a final step I
then directed Describe to per form
some for ward engi neer ing magic by
again gen er at ing code from the dia -
gram. What is there to gen er ate? The
skel e ton of the func tion pickTeeth -
WithElfBones() in the Ogre.cpp file of
course!
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This brings me to a very impor tant
point to keep in mind about UML.
While I have been advo cat ing a meth od -
ol ogy that is likely to be a more
exten sive pro cess than you are cur -
rently using, by going with UML and
with the flow of the indus try stan dard,
not only will your team be cre at ing
higher qual ity soft ware on time through 

all of these mag i cal ben e fits of whole -
some soft ware engi neer ing, but as a
side effect or bonus your team will save
itself from the tedium of mak ing header 
files and stub bing in their func tions.
Using UML with a good UML tool such 
as Describe, Together, or Ratio nal
Rose will save your team time.

The Other Seven Diagrams of UML
The use case and class dia grams from
UML are the two most use ful dia grams
for any soft ware engi neer ing pro ject,
espe cially game pro jects where the
tech ni cal design phase must often be
con ducted under con stant pres sure to
get on with it and start some gameplay
action. The use case dia gram exists to
col lect behav ior and require ments, and
the phases of class dia grams (con cep -
tual, spec i fi ca tion, and imple men ta tion)
exist to design the soft ware. That is a
whole lot of func tion al ity in just two
dia grams; how ever the UML pro vides
seven more dia grams.

Ta ble 2—The Nine Di a grams of the UML

Static Design
Diagrams

Dynamic Behavior
Diagrams

Class diagram Use case diagram

Object diagram Sequence diagram

Component diagram Collaboration diagram

Deployment diagram Statechart diagram

Activity diagram

As you can see, there are four dia gram
types listed as static design dia grams.
Besides the class dia gram there are the 
object, com po nent, and deploy ment
 diagrams. Hon estly, these types of
static design dia grams are merely

vari a tions upon the theme of a class
dia gram.

The object dia gram depicts the static
behav ior of a set of instantiated objects
and the rela tion ships between these
objects. This is use ful for illus trat ing
tables in a data base in rela tion to spe -
cific objects else where in the sys tem.
Again, an object dia gram is very sim i lar 
to a class dia gram but is instead focused 
on the per spec tive of allo cated, instan -
tiated, real objects. This dia gram is not
needed for all mod el ing jobs; how ever,
it is use ful when examining the static
rela tion ship behav ior of a sys tem of
objects that can vary quite a bit under
dif fer ent sce nar ios.
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The syn tax for the object dia gram is to
declare the name of the object as
instance name: class name. Attrib utes
of an object are often shown in an
object dia gram as it is the vary ing val -
ues of the attrib utes in a class that
com pose an instantiated object.

The under line nota tion for the
instance name should not be con fused
with the under line nota tion used on
attrib utes and oper a tions. An under -
lined attrib ute or oper a tion indi cates an 
attrib ute or oper a tion that is of class
scope rather than lim ited in scope to
the instance.

The com po nent dia gram, also
known as a pack age dia gram , is sim ply
build ing upon the con cept of a class dia -
gram but with larger chunks of your
soft ware sys tem besides sin gle classes. 
For exam ple, com po nent dia grams are
well suited for depict ing the con nec -
tions between the 3D ren der ing engine, 
the AI sub sys tem, and the net work
layer. Each com po nent may be drawn as 
a sim ple box or more ornately as a
file-folder- like icon or a box with two
tabs on the left-hand side as if it were
to plug into some thing. Draw sim ple
lined arrows between the com po nents
to indi cate depend en cies.

The com po nent dia gram is a great
tool for devel op ing a road map for main -
tain ing a body of code and for work ing
with a team of devel op ers in gen eral.
Also, if your body of code is becom ing
tan gled and your build times are grow -
ing out of con trol, map ping the

depend en cies between the classes
across your pro ject may guide you to
per form some sur gi cal refactoring to
bring your builds back under con trol. A
great book on the prob lem of depend -
en cies and build times is Large Scale
C++ Pro gramming by John Lakos.

Com po nent dia grams do not need
to be fancy; how ever, inside the folder
icons for a com po nent, you may list the
impor tant parts that com prise the com -
po nent as well as the UML stan dard
vis i bil ity sym bols such as +, –, and #.
In fact, just about all of the syn tax rules 
for class dia grams may be used again in
the com po nent (and deploy ment dia -
grams below) of ste reo types, gen er al -
iza tion, and asso ci a tions.

The deploy ment dia gram acts as the 
most nat u ral exten sion of the com po -
nent dia gram, the phys i cal arrange ment 
of your soft ware sys tem and sub sys -
tems with a pic to rial descrip tion of the
deliv ery plat form and where the major
com po nents live on the deliv ery
plat form.

For many games, espe cially con -
sole games, the deploy ment dia gram
would be a sim ple dia gram with just a
sin gle machine being the plat form.
How ever, in the case of very fast hard -
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ware video and hard ware audio, it may
still be use ful to depict what sub sys -
tems of the hard ware the var i ous bits of 
your game engine are run ning on.

Deploy ment dia grams are an excel -
lent oppor tu nity to use all of the Visio

sten cils that are lying about. You can
use a cloud to rep re sent the Internet,
dif fer ent server icons, modems, sat el -
lite dishes, what ever you want; the
deploy ment dia gram is the dia gram that 
expresses the soft ware in its most
phys i cal terms.

The class, object, com po nent/pack age,
and deploy ment dia grams com prise the
four static design dia grams of the UML. 
As shown in Table 2, there are five
 diagrams to assist in describ ing the
dynamic behav ior of soft ware. It is an
inher ently flawed pro cess to ren der
onto a 2D plane the time-dependent
dynamic behav ior of soft ware. There is
no guar an tee that the soft ware should
not rightly take up more than two
dimen sions in rep re sen ta tion and no

guar an tee that it will lay its time com -
po nent out nicely to be read top to
bot tom or left to right. That may be one 
rea son the UML has defined more
(five) dia gram types for the dynamic
behav ior of soft ware com pared to the
four dia gram types of static behav ior.

You are already famil iar with the
hand i est of the dynamic behav ior dia -
grams, the use case, but what are the
rest of the dynamic dia grams about?

Activ ity dia grams  are use ful for
doc u ment ing the behav ior of objects
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that have com plex state-changing
behav ior. A pro gram mer I knew from
my ear li est game pro gram ming job
used to exhort rather men ac ingly about 
the lack of appre ci a tion we youn ger
pro gram mers had for the state
machine. I have to admit that while I
had a gen eral idea what the guy was
talk ing about at the time, I did not
under stand exactly why state machines
are a pan a cea to pro gram ming. Now
that I know more, I know the state
machine is not the pan a cea to strong
pro gram ming; instead, the state
machine is just another good tool in the 
pro gram mer’s box. I believe what the
older pro gram mer was try ing to say
was that the fail ure of youn ger pro -
gram mers to visu al ize and under stand

the state machines we were already
cre at ing caused a lot of bugs. Thus, the
util ity of the state dia gram to visu al ize
and model objects with com plex state
behav ior.

The first bit of nota tion you will
imme di ately pick up on is that the
boxes in a state dia gram are round
edged; these are the states that your
object tran si tions between. Mar tin
Fowler uses the terms “activity” for
the round-edged box states and
“actions” for the tran si tional arrows
drawn between the states. The idea is
that actions would be quick (how quick
depends on the nature of the prob lem
you are mod el ing) and that activ i ties
hap pen “for a while” (how long again
depends on your prob lem).
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Each of the tran si tions in your
object should be doc u mented with the
guard con di tion ; which is a boolean con -
di tion that when met allows the object
to pass to the new state. For exam ple,
when Pac-Man eats the power-up, the
Ghosts then start to flee from Pac-Man.

There are also two pre de fined
states for all objects in the UML nota -
tion: the start state and the end state,
rep re sented by solid filled cir cles, with
start usu ally placed at the top of the
dia gram and end at the bot tom.

It is com mon for an object to tran -
si tion among a set of related activ i ties
(states) while at the same time open to
being inter rupted and transitioning to
another state that is con nected to all of
these related states.

Sequence dia grams are designed to
address the need to model the dynamic
behav ior between  objects. Again, the
state chart tracks the chang ing of state
inter nally in an object, while the
sequence dia gram tracks the com mu ni -
ca tion occur ring between a num ber of
objects.
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The sequence dia gram is use ful for
design ing how your com po nents and
pack ages will inter act at the spec i fi ca -
tion stage and assists you in design ing
the mes sage traf fic in your objects in
the imple men ta tion design stage. A
sequence dia gram doc u ments a sin gle
sce nario or course of events. In fact, a
sequence dia gram maps well to a use
case dia gram. You should cer tainly
spend more energy on col lect ing your
require ments into use cases rather than 
 rigorously ensuring that you have a
doc u mented sequence dia gram for each 
of your use cases.

The main ben e fit of sequence
 diagrams in game devel op ment is in
multiplayer code tech ni cal design.
Multiplayer code tends to need a lot
of asyn chron ous callbacks, multi-
 threading, block ing calls, or com bi na -
tions of all of these. You also have
peer-to-peer or cli ent-server com mu ni -
ca tion. There is usu ally a lot of com pli -
cated messaging going on. Zachary
Drummond and I inde pend ently devel -
oped sequence dia grams on our own
while work ing on a cli ent-server game
in 1997. Later we found out there is a
stan dard ized lan guage for express ing
this messaging behav ior!

Now a quick over view of the syn -
tax behind the sequence dia gram: First, 
all of the objects that are part of the
sce nario to be designed are listed
across the dia gram from left to right,
with the leftmost object being the insti -
ga tor of all of the action and the
rightmost object gen er ally being the
last object to be instantiated in the
sce nario.

Below each object is the object’s
timeline rep re sented by a ver ti cal
dashed line, start ing at the bot tom of
the object’s box and extend ing to the

bot tom of the dia gram. From the time
the object is actu ally cre ated until it is
deleted, the timeline has an open rect -
an gle on top of the dashed line. At the
bot tom of the rect an gle, if the object is
deleted in this sce nario, a large, bold X
is placed to clearly indi cate when the
object was destroyed.

The mes sages them selves are
lines with solid filled arrow heads that
lead from the call ing object to the called 
object. This mes sage line is always
labeled with the name of the call ing
object’s mem ber func tion that is mak -
ing the func tion call or asyn chron ous
mes sage (or by what ever messaging
vehi cle you are using). Addi tional con -
di tions may wrap the mes sage label to
doc u ment what con di tions would have
to be met for the mes sage to fire off.

Objects may send mes sages to
them selves; this is doc u mented by hav -
ing the object point an arrow back to
itself. Mes sages that are sim ple returns 
are drawn by using a dashed line with a
solid arrow back to the call ing object.

Like many bits of the UML, you
may choose to use addi tional sym bol
types to add clar ity to a dia gram. For
exam ple, UML uses half-filled arrow -
heads to rep re sent asyn chron ous
mes sages.

The col lab o ra tion dia gram  in my
opin ion is just not use ful or at best can
only be use ful in odd cases. Maybe I
have failed to appre ci ate the use of a
col lab o ra tion dia gram; like any thing I
put forth in this book, if you take issue
or have a sug ges tion, please drop me a
line at erik@taldren.com.

The basic syn tax of the col lab o ra -
tion dia gram is to basi cally smash
together a class dia gram and a
sequence dia gram and end up with a
dia gram that does a worse job at
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mod el ing dynamic behav ior than the
sequence dia gram and a worse job at
static mod el ing than the class dia gram.
That is, it uses boxes for objects and
mes sage arrows to indi cate calls
between the objects.

Essen tially this dia gram is an infor -
mal sequence dia gram where object
life time is not required to be drawn and
you feel the need to sprawl about your
draw ing sur face. I have so much dis dain 
for these col lab o ra tion dia grams that I
am not even going to include an exam -
ple. I highly rec om mend UML Dis tilled
by Fowler and Scott, and if you are mor -
bidly curi ous, you can check out the
col lab o ra tion dia gram in that book!

Col lec tively, the sequence and col -
lab o ra tion dia grams are called UML’s
inter ac tion dia grams. Use the sequence 
dia grams.

State dia grams  are the last bit of
the UML to dis cuss, and as with the
col lab o ra tion dia gram, I do not think
the state dia gram is use ful. The state
dia gram is essen tially a flow chart using 
UML nota tional bits. Sure, flow charts
are use ful and they had their day, but I
feel the trio of use case, class, and
sequence dia grams are the dif fer ent
views to use, rep re sent ing require -
ments, and static and dynamic
behav iors. The odd state dia gram will
also help you out with par tic u larly
state-driven com plex objects.

Here again, to sab o tage the state
dia gram I omit a dia gram for it; see
UML Dis tilled if you remain inter ested.
Email me if you’re pas sion ate about the 
state dia gram; I see it only use ful for
the high cer e mony shops that would
like to make an easy-to-read flow chart.
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Chapter 18 > > > > > > > > > > > > > > >

Technical Design

The tech ni cal design doc u ment is sec -
ond only to the game design doc u ment
in impor tance for a suc cess fully
planned pro ject. The tech ni cal design
doc u ment is the reflec tion of the game
design doc u ment and a blue print for
your devel op ment team.

Every orga ni za tion has a dif fer ent
for mat for tech ni cal design doc u ments
and depend ing on the size of the orga ni -
za tion, its expe ri ence, and the size of
the game pro ject and the goals for the
game, the level of effort that is spent
cre at ing this doc u ment var ies wildly.

First off, it should be noted that
even with busi ness soft ware, the
design phases and the tech ni cal

design/archi tec tural phases over lap
each other, and no tech ni cal design doc -
u ment is 100 per cent com plete before
start ing for mal pro duc tion of your
game. In fact, attempt ing to achieve
per fec tion in the tech ni cal design phase 
is not keep ing your eye on the true
goal: cre at ing a great game. Instead
your group should achieve a good
design that meets your require ments
and goals for the pro ject. In other
words, I will be spell ing out a whole
bunch of detail that could pos si bly go
into a tech ni cal design doc u ment, and
you will need to use your own judg -
ment of what is appro pri ate for your
team and your pro ject.

Nominate Functional Leads
At Taldren we have found that mod ern
games have grown too large in scope
and com plex ity for a sin gle lead pro -
gram mer to know every thing impor tant 
across the whole of the pro ject. And
even if one pro gram mer could keep it
all in his head, that would not be best
for your team or the pro ject.

Instead of the lead pro gram mer or
tech ni cal direc tor design ing all soft -
ware, we nom i nate func tional leads for
each sub sys tem of our games. This has
been com mon prac tice at other game
devel op ment houses for some time
now. Besides not over whelm ing a

sin gle devel oper, we find that we cre ate 
a lot more energy and buy-in from our
pro gram mers if they have spe cific sub -
sys tems that they own. Also, this is a
nec es sary exer cise if you want to grow
your pro gram mers into stron ger pro -
gram mers. In my opin ion, grow ing your 
folks into stron ger devel op ers should
be a goal as impor tant as mak ing a
great game, pos si bly even more impor -
tant than a sol i tary game. Your games
must be the stron gest you can cre ate in 
order to ensure the suc cess of your
busi ness; how ever, never for get that
your games are cre ated by peo ple
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think ing, and struc tur ing the chal lenges 
in your pro jects that cause each of your
pro gram mers to stretch and grow is
how to truly make a great com pany.

This goal of devel op ing your more
junior peo ple into stron ger devel op ers
and tak ing your stron gest pro gram mers 
to new lev els may find heavy resis tance 
from some who pre fer (sub con sciously
or con sciously) to remain a hero pro -
gram mer who calls all the shots in a
given area and feels indis pens able. This 
is neg a tive to the ulti mate health and
per for mance of your team. At Taldren
we con sciously cross-train at least two
devel op ers, and ide ally three in each
major area of exper tise such as graph -
ics, AI, and net work ing to ensure that
we do not have any indis pens able hero
pro gram mers. It sounds like we are cal -
lous of peo ple’s egos, and in a way we
are. I am not inter ested in pro tect ing an 
ego that depends on hoard ing tech ni cal
knowl edge. Instead, I want to grow
healthy egos that dis cuss their tech ni -
cal chal lenges and proactively share
their knowl edge with each other.

After nom i nat ing each of your func -
tional leads, it is time to par cel out the
game’s require ments and game design
doc u ment to each of the tech ni cal leads. 
Of course the entirety of the game
design doc u ments and other doc u men -
ta tion should be readily acces si ble to all 
devel op ers, but here is where the lead

pro gram mer or tech ni cal direc tor
makes a con scious deci sion to par cel
out infor ma tion to his leads. This par -
cel ing out ensures that the leads will
actu ally read their area of the game
design doc u ment and not get lost try ing 
to get through the whole pile of doc u -
ments. I have dis cov ered through
expe ri ence that some folks enjoy read -
ing whole design doc u ments and oth ers 
do not. For the lat ter types you must
pull out what you want them to read.
(For our lat est pro ject, in addi tion to
hav ing all of the design doc u ments in
the ver sion con trol sys tem with easy
access to all of the devel op ment team, I 
burned a CD with all of the doc u ments
at the end of the game design phase and 
handed it out to every mem ber of the
devel op ment team so that they would
have the con ve nience of not hav ing to
look for the doc u ments on SourceSafe
and could also con ve niently take a copy
of the game design mate rial home with
them. I will let you know how this
turns out.)

Some of the leads we have on
Black9:

1. Arti fi cial Intel li gence
2. Unreal War fare
3. Xbox
4. PS2
5. Net working
6. Qual ity Assur ance
7. Level Design
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Synthesize Use Cases and Nonvisible
Requirements
How do your devel op ers actu ally cre ate 
a tech ni cal design for their areas of
respon si bil ity from the design
doc u ments?

Those use case dia grams that illus trate
the game design doc u ment are excel -
lent col lec tions of the behav ior of the
var i ous sub sys tems in the game. The
tech ni cal leads should take the use case 
dia gram to a whiteboard (or paper or
mod el ing soft ware such as Describe)
and start to anno tate it with ques tions
that will lead to fur ther refine ment of
the design and notes sug gest ing the
tech ni cal design of the sys tem.

Over time these anno tated use
case dia grams should be used as the
raw mate rial to develop the static
design of the soft ware. In some areas it 
might be appro pri ate to start right out
with class dia grams, and in other areas
it might be better to start at a higher
level such as a pack age or com po nent
dia gram.

Casual, Frequent Design Review

As the func tional leads are per form ing
the anal y sis of the require ments, they
should meet with each other at irreg u -
lar points when they have reached
some inter me di ate stage of design and
dis cuss their pro posed design with
those who have areas of respon si bil ity
that bor der on the work of the first
devel oper. This is an activ ity that the
lead pro gram mer or tech ni cal direc tor
should be actively mon i tor ing and push -
ing to hap pen. This will help ensure
that all of the game is designed as a
coher ent whole and that there are no

miss ing tasks that fall between two
devel op ers when no one claims respon -
si bil ity for that area.

This is an amaz ingly impor tant pro cess, 
and it is the main rea son you co-locate
your devel op ers in an office so that
they can com mu ni cate with each other.
Hun dreds of minor deci sions will be
fer reted out with this dis cus sion pro -
cess that were never iden ti fied as
needed.

Use case dia grams are only able to doc -
u ment the inter ac tion of the game with
the player and in some cases between
the cli ent and the server or other play -
ers. There are a great many require -
ments that games need to meet that are 
not inter ac tions with the player. I lump
all of these together as nonvisible
require ments.

All games have a min i mum frame-
 rate require ment, with strat egy and
puz zle games being able to get away
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with as few as 10 or 15 frames per sec -
ond and most con sole games using 30
frames per sec ond. The high est per -
form ing action games are 60 frames per 
sec ond. In the require ments gath er ing
doc u ment, the designer merely wrote
down what his frame rate require ment
was. Now the tech ni cal leads must
work together to develop a tech ni cal
plan to meet these require ments. The
tech ni cal design doc u ment is not
merely an echo of what another guy
said ear lier when the require ments
were iden ti fied; now the require ments
must be ana lyzed, and a plan of attack
must be artic u lated. It is fine if the
issue is not fully under stood yet. For
exam ple, if a wholly new 3D engine
tech nol ogy must be cre ated, it would be 
fine if the tech ni cal design dis cussed a
strat egy called frame-locking to keep
the frame-rate smooth and if the doc u -
ment spelled out var i ous ways that
per for mance will be opti mized or met
through mod i fy ing assets such as poly -
gon and tex ture map reduc tions.

Other nonvisible require ments
should or may include the following:
n Max i mum run-time mem ory foot -

print (this is espe cially impor tant
with con sole games)

n The lay out of the data struc tures
on the phys i cal media such as CD,
car tridge, or DVD

n The max i mum band width allowed
per player per sec ond

n The cus tomer sup port and release
qual ity require ments

n All of the con sole man u fac tur er’s
require ments (there are doz ens of
them)—I rec om mend cre at ing a
 little dis tilled check list of require -
ments that is used to gen er ate
spe cific tasks.

n For PCs, develop a tech ni cal plan
to meet the spec i fied min i mum
sys tem require ments such as the
mem ory on video cards.

n Spec ify what SDKs and APIs the
game will use and declare at what
point you will lock down these
third-party soft ware librar ies and
what your risk plan is if they fail to
deliver on all of their prom ises.

n Detail how the game will be local -
ized, how the game’s strings will
be orga nized, and how the font will
be swapped out for other lan -
guages’ fonts. Make sure your
strings are stored as dou ble-byte
strings to facil i tate world wide
local iza tion.

n Secu rity —what is your strat egy to 
pre vent copy ing? CD-keys or some 
sort of CD encrypt ing soft ware?

n Secu rity/cheat ing—if your game
fea tures online gameplay, then you
must address cheating or pop u lar
games will die a sud den death.

n Por ta bil ity—is it a goal to move the 
code over to Linux? Mac? PS2?
GameCube? Xbox? Plan ahead to
iso late plat form-specific code.

n Data base usage—you may not have 
a full-blown use for SQL in your
game, but you cer tainly have art
and audio assets that must be effi -
ciently orga nized and ref er enced
both dur ing pro duc tion and at run
time.

n Concurrency and threads lim i ta -
tions—for exam ple, vir tu ally all
con soles do not sup port the use of
threaded pro gram ming; your plan
must explic itly detail the use or
non-use of threads.
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These are just some of the nonvisible
require ments that your game could be
hold ing on to; your team has the
respon si bil ity to look for the rest of
these not-so-easy-to-spot
require ments.

As your team pre pares the tech ni cal
design doc u ment, it should also be
 performing tests and exper i ments to
estab lish rea son able con fi dence in the
per for mance of the game soft ware.
Some con crete exam ples are in order.
Sup pose you are licens ing the Unreal
engine from Epic to make your game
(as we are). What are the per for mance
param e ters of the engine? If you load in 
a char ac ter model with 5,000 poly gons,
20 ani ma tions, and one 512 by 512 by
24-bit tex ture map, how much run-time 
mem ory does the geom e try require?
How much for the tex ture map? Which
com pres sion algo rithms are you using
for the tex ture map? How about that
ani ma tion data? How much mem ory
will that take up? How does key-framed 
ani ma tion data com pare to motion cap -
tured data from a mem ory foot print?

It is crit i cal to both mea sure the
actual val ues observed as well as pre -
dict what the val ues ought to be, based
on sim ple cal cu la tions of the data
involved. For exam ple, we ran a set of
tests on Unreal’s per for mance with ani -
ma tion data, and the results we got
back from the first test indi cated that
Unreal used an out ra geous amount of
mem ory for each ani ma tion. This out ra -
geous value was pre sented at a team
meet ing, which I inter rupted to do a
back-of-the- envelope guesstimate of
the order of mag ni tude the data should
require. It turned out to be roughly 12
times less mem ory. So a deeper test

was called for, and we soon learned that 
indeed Unreal used the much lower
amount of mem ory as pre dicted by the
cal cu la tion and that there was an error
in the first esti mate.

I remem ber being taught this les -
son when in grad u ate school at USC’s
Aero space depart ment when one of the
youn gest pro fes sors there, Dr. Irwin,
chal lenged a highly respected older
grad u ate stu dent to cal cu late the orbital 
veloc ity of the KH11 spy sat el lite on
the spot. The stu dent said he would
need to know how much mass the sat -
el lite had before he would be able to
pro ceed with the cal cu la tion. Dr. Irwin
responded harshly, “Guess!” The stu -
dent sur prised him self by being able to
come up with a decent num ber for the
mass. Then the stu dent said he was not 
famil iar with the radius of the orbit the
KH11 used. Dr. Irwin responded again
harshly, “It is a damn spy sat el -
lite—guess!” This of course was a
strong clue that the spy sat el lite orbited 
at a very low alti tude and that the stu -
dent knew that already. From there it
was a sim ple equa tion that the stu dent
had worked through prob a bly a hun dred 
times before in the reg u lar coursework. 
The moral of the story is that frag ile,
worth less engi neers are hand i capped
by doc u men ta tion and text books, and
think ing, use ful engi neers have some
idea of what is rea son able (with the
accu racy of the guesstimate rang ing
widely depend ing on the prob lem to
within an order of mag ni tude or ± or
–25 per cent). Your devel op ers should
know how many bits it should take to
rep re sent a 5,000-polygon model and
should be ready to inter pret the actual
results mea sured. Raw mea sure ments
with out any thought behind them are
even more dan ger ous than no num bers; 
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at least with no num bers you know
what you don’t know.

Another sim ple exam ple of this is
that very quickly your devel op ers
should spot the imprac ti cal require ment 
that a PS2 game sup port 1024x1024x32 
tex ture maps for the char ac ters. It is
easy to cal cu late that this one tex ture
map takes up 4 mega bytes of mem -
ory—the exact size of the PS2’s video
buffer!

Another solid exam ple of the use -
ful ness of look ing at the whole
enchi lada and mak ing sense of your
num bers occurred in an epi sode of
clever task esti mat ing for a Game Boy
Advance pro ject we were con sid er ing.
The ques tion at the time was how
many art ists the pro ject required. We
knew that GBA teams required very
few team mem bers; how ever, this
side-scroller would require the best of
our art ists and quite a bit of art. This
last require ment, quite a bit of art, trig -
gered the ques tion in my mind of
“Never mind how many art ists do we
need for the pro ject, instead how much
art can we pos si bly cram into the
GBA?” Taking the larg est car tridge size 
that Nintendo uses for the GBA we
were able to quickly cal cu late that two
of our art ists work ing full time on the
pro ject for six months would pro duce
more art than the GBA could even han -
dle! Two art ists by six months was the
upper limit of our bud get, and we hap -
pily pen ciled it in on the sched ule as
one of the rare cases when you know
with out a doubt that your time esti mate 
is as strong as pos si ble.

Even when the final draft of the
tech ni cal design doc u ment has been
com pleted and the team is ready to
move on to pro duc tion, it is impor tant
to keep mon i tor ing your expected

results to actual mea sured results. This 
is basic sci en tific pro ce dure taught in
phys ics labs in all col lege phys ics
courses. I repeat it here as so many of
us in the game pro gram ming craft are
self-taught.

Your tech ni cal design doc u ment should
spec ify what pro gram ming lan guages
will be used, such as C++, SQL,
UnrealScript. If the lan guage choice is
impor tant, then the tech ni cal design
doc u ment should elab o rate on why
each of the lan guages are the best
choice for their jobs.

SIDEBAR: On script ing lan guages, I
have worked my way up in the game
indus try from being a scripter on an
adven ture game, through game pro -
gram mer, to pro ducer, and now CEO of
Taldren. I have a love/hate rela tion ship
with script ing lan guages and it is mostly
on the hate side. It is entirely influ enced
by my first expe ri ence with a script ing
lan guage (a pro pri etary lan guage
named SAGA II devel oped by my first
game indus try employer, The Dreamer’s 
Guild). This lan guage was designed to
be C-like yet sup pos edly made crash -
proof by igno rant scripters such as
myself. I think the very goal of this
script ing lan guage was the flaw: to
reduce the amount of seri ous bugs
caused by scripters. Instead of the rel a -
tively short time it would have taken to
train good scripters to avoid pro duc ing
array- bounds, mem ory leaks, and other
crash bugs, many man- months were
devoted to the cre ation and the main te -
nance of a medi o cre lan guage with
crude debug ging tools. Essen tially
SAGA never fully worked as adver tised,
and we scripters still  created bugs that
required the atten tion of more senior
pro gram mers to solve. Recently at
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Taldren we have been intro duced to the
UnrealScript lan guage. This one I highly 
approve of, as it has a much nobler
goal: to be able to be used by con sumer 
end users for user exten si bil ity. With this 
require ment Epic was forced to push
the qual ity level of UnrealScript far
above what most inter nal tools in the
game indus try would achieve. Unreal -
Script is an object- oriented script ing
lan guage some what like Java that pro -
duces decent code. In the end, I pre fer
that teams develop APIs in C++ that
other team mem bers are able to use to
more effec tively grow their core pro -
gram ming skill set instead of devel op ing 
throw away knowl edge in a pro pri etary
script ing lan guage. For the truly robust
pro jects that may ben e fit from a script -
ing lan guage, by all means use or
develop one. This area of the tech ni cal
design doc u ment should fully artic u late
the rea sons for using or not using a
script ing lan guage.

How about if you are using a new pro -
cess such as tak ing advan tage of
Unified Modeling Lan guage as sug -
gested in this book? Or will your team
be using a soft ware-modeling tool such
as Ratio nal’s Rose for the first time?
What about on the art side; will you
switch from 3D Stu dio Max to Maya
and if so, why?

Decide which com po nents for the
game may be reused from exist ing soft -
ware or be licensed from third par ties.
Solid third-party soft ware is almost
always less expen sive than build ing
your own. How ever, you may have
 strategic goals for cre at ing your own
soft ware that is a require ment your
team is pre par ing to meet.

When using APIs and SDKs such
as the Miles sound librar ies or DirectX, 
it is impor tant to artic u late at the tech -
ni cal design stage which ver sion of

these APIs the game is going to be
made with. Many PC games have been
delayed a year or more after switch ing
to the lat est ver sion of DirectX due to
the over whelm ing desire to take advan -
tage of a fea ture that only the lat est
DirectX sup ported. Some times teams
upgrade their APIs and SDKs late in
the devel op ment cycle only to find that
the new stuff is not fully back wardly
 compatible with the older stuff—big
bum mer. Iden tify as early as pos si ble if
there is a likely need to upgrade dur ing
the pro duc tion of the game and if so,
take stock of the risks involved early
on. If pos si ble com mit to rigid cut off
dates where the pro ject will no lon ger
tol er ate upgrades and revi sions to
these APIs and SDKs.

Besides merely sat is fy ing the imme di -
ate needs of this par tic u lar game
pro ject, many pro jects have implied
require ments that would move much
more rap idly towards being real ized if
these require ments were artic u lated
and planned for dur ing the tech ni cal
design phase.

Are you build ing up the code base
for your com pany? Is it intended to
build a robust 3D engine that may be
reused in a future pro ject? How about
por ta bil ity? Will this reus able 3D
engine you are pro pos ing to engi neer
always run on the PlayStation2 or do
you intend to port to the GameCube or
Xbox?

How about user exten si bil ity? Do
you want your gamers to be able to
mod ify or cre ate new con tent for your
game?

Any and all of the above must be
explic itly planned for dur ing the tech ni -
cal design phase, as it will mate ri ally
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affect how the tech ni cal leads go about
design ing the game’s soft ware.

Iden tify what sort of code and tech -
ni cal design reviews your team will
uti lize dur ing the course of pro duc tion
for the game.

The game design doc u ment and/or the
tech ni cal design doc u ment may iden tify 
areas of the game that are likely to
undergo sig nif i cant change dur ing the
devel op ment of the game. An obvi ous
exam ple would be the design of a level

in the game. The level design ers are
likely to make hun dreds of adjust ments 
and tweaks to a level. This implies
strongly that a robust and easy-to-use
level-building tool is a key require ment 
for the suc cess ful pro duc tion of the
game. Some thing less obvi ous may be
the num bers behind the game mechan -
ics in a game, such as weapon dam age
tables. Put these tables into easy-to-
 modify text files so that the design ers
are able to mod ify these directly with -
out the aid of a pro gram mer.

The Quality Assurance Plan
Qual ity assur ance on a game pro ject
deserves its own book; how ever, I will
use the remain der of this chap ter to
out line how the qual ity assur ance plan
is really a part of the tech ni cal design
doc u ment that your pro gram mers are
cre at ing and offer some sug ges tions for 
your qual ity assur ance plan.

Your qual ity assur ance plan should
dis cuss a num ber of top ics includ ing
the defect track ing sys tem, auto mated
test ing sweeps, focus group, and beta
test ing. One of your pro gram mers
should be assigned to develop or help
develop the QA plan with the lead QA
team mem ber. Often the lead QA guy
over at the pub lisher is unavail able at
pro ject green-light and your team is on
its own in the plan ning stages for the
QA plan.

Tracking bugs is the cen tral activ ity for
the QA plan. If you do not actively iden -
tify and record your bugs, not much is
going to get fixed. There are quite a
num ber of details you might want to

include in your bug reports; listed
below is a good set of fields to track in
your bug data base:
n Bug ID—a unique iden ti fier for a

bug; never recy cle bug IDs in the
course of a pro ject.

n Title—a one-line descrip tion of the
bug

n Submitter—the name of the tester
who entered the bug

n Descrip tion—a com plete descrip -
tion of the bug includ ing steps
required to repro duce. Optionally,
attached files such as screen shots
or debug dumps may be included to 
help describe the bug’s behav ior.

n Date Sub mitted—the date this bug
was born

n Build Num ber—this is a crit i cal
piece of infor ma tion as you do not
want your pro gram mers chas ing
down bugs that have already been
fixed or have been made obso lete
in more recent builds or were
under stood to be non func tional
with the build iden ti fied.
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n Pro duc tion Sta tus—this records
the devel op ment team’s sta tus
with the bug—Unas signed, In
Work, Request Ver ify Fixed,
Request Not A Bug, Can not Dupli -
cate, Need More Info, etc. There
are a good many poten tial states
that pro duc tion could be in.

n QA Sta tus—Is the bug open or
closed? Per haps your orga ni za tion
needs more res o lu tion than that
such as Closed—Ver ified Fixed, or
Closed—Resolved.

n Plat form—if your game is multi-
 platform, it is crit i cal to state which 
plat form the bug was iden ti fied on.

n Sys tem Specs—for PC games it
might be quite handy to have the
submitter’s sys tem specs readily
acces si ble straight from the bug
data base.

n Owner—who is the cur rent owner
of the bug? Bugs with out own ers
sim ply will not be addressed.
Assign a bug back to the QA lead
after devel op ment has fixed it so
that it is now QA’s job to ver ify the
fixed bug.

n Sever ity—use num bers or descrip -
tive words such as High, Medium,
Low, and Sug ges tion or Crit i cal,
Impor tant, Mod er ate, and
Cos metic.

n Area—use a field to note in what
por tion of the game this bug was
iden ti fied, such as mis sion 1, or the 
main menu, or dur ing multiplayer
skir mish.

n Closed Date—note when the bug
died.

n Ver ified By—the name of the
tester who ver i fied the bug fixed

n Notes—a free-form text area
where the devel op ers and QA folks 
may write short notes to each
other in the pur suit of bug clo sure

n Bug Fixer—sim ply the per son who 
cor rected the bug

n Bug Change His tory—a lit tle his -
tory not ing the changes that a bug
goes through in its life time

Defect Tracking Software

You will def i nitely want to track your
bugs in a data base of some kind. Many
orga ni za tions build their own bug track -
ing data bases using tools such as
Microsoft Access, or you could use a
pro fes sional qual ity tool like Merant’s
Tracker (http://www.merant.com/PVCS/prod -
ucts/tracker/index.html) or Mozilla’s Bugzilla
(http://bugzilla.mozilla.org).

Activision uses Tracker exclu sively, 
and we have found it to be very pro duc -
tive with both a Win dows cli ent and a
sim ple web browser cli ent. The web
browser cli ent is rel a tively slow to use,
but it does have the huge advan tage of
being able to check on the prog ress of
SFC3 from my home or any where.
Bugzilla also has a web inter face.

The test ing plan should detail what,
how, who, and when the game will be
tested. As for what to test, dust off the
use case dia grams as they make an
excel lent check list of the func tion al ity
the game is sup posed to per form.

Addi tionally, set up lists to review
each and every but ton for spell ing and
tool-tips, and check the align ment and
posi tion ing of all of your graph i cal
assets. Check to be sure all of the
assets are in the cor rect and final
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for mat. Be sure there are no extra ne -
ous files in the release build such as
debug helper files and your lead art ist’s 
favor ite MP3s!

The QA lead should build a large
spread sheet in Excel or some other
handy appli ca tion to track all the nec es -
sary tests that should be per formed
many times dur ing the course of
pro duc tion.

Every but ton should be clicked,
right-clicked, and dou ble-clicked, the
game should be run for days on end,
the key board keys should all be mashed 
at once, and all of the con trol ler but tons 
mashed. Now this sort of but ton smash -
ing does not need to be tested often—
at least one sweep after alpha or beta.

How Many Bugs Are Left to Find?

An extremely intrigu ing pair of ideas
to esti mate the num ber of bugs in
your game can be found in Steve
McConnell’s Soft ware Pro ject Sur vival
Guide. One is called defect pool ing and
the other is defect seed ing; despite
read ing about these tech niques in 1998, 
I have not yet been able to find a pub -
lisher’s QA team will ing to let me try
them out on them! Read on to find out
why.

Defect Pooling

The way defect pool ing works is by tak -
ing your QA resources and divid ing
them into two sep a rate pools—pool A
and pool B. Pool A and pool B are then
to go about their QA busi ness as if the
other team did not exist. All of the bugs 
pool A finds should be plugged into the
bug data base, and every bug pool B
finds should be plugged into the data -
base. Hope fully, hope fully, a great
num ber of dupli cate bug entries will
show up in the bug data base; and that

is a good thing? Yes. A sim ple pair of
equa tions will illus trate how:
Bugs Unique Iden tified Bugs = Bugs Pool A +
Bugs Pool B – Bugs Pool A & B

Bugs Total Unique Bugs That Exist = (Bugs  Pool A *
Bugs Pool B ) / Bugs Unique Iden tified Bugs

To do this right the two QA pools must
not become aware of the bugs already
found by the other pool; oth er wise you
will not have an accu rate count of the
dupli cate bug reports. It is com mon
sense that this would work; imag ine
two end users who play your game for a 
year and they both find the same three
bugs in the game. You would then be
extremely con fi dent that if you fix
these three bugs, the game would be
darn near bug-free. On the other hand,
if these two play ers were find ing about
50 new bugs a month in your game and
there was abso lutely zero over lap in
their bug reports, then you should
develop a deep and fore bod ing sense of
appre hen sion as there appears to be no
limit to the num ber of bugs in your
game.

The rea son why defect pool ing has
never worked for me is that no pub -
lisher was will ing to dou ble the size of
the QA team for us. I am con vinced this 
tech nique does not cost more; indeed I
believe it would save the pub lish ers a
ton of money if they would test areas of 
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the game until they met a cer tain over -
lap require ment of, say, 75 per cent
bugs com mon to the two pools before
shift ing the atten tion of the QA team to 
another area of the game. To be han -
dled effi ciently, one would need to look
into the fea ture set of the bug track ing
soft ware to set it up so that the test ers
in pool A would not be able to see the
bugs in pool B, and some tool to facil i -
tate the mark ing of dupli cate bugs
between the pools (I am imag in ing
some sort of neat 3D oper at ing sys tem
where the QA lead could quickly draw
spi der-web-like con nec tions between
bugs).

Defect Seeding

Defect seed ing is much eas ier to set up 
than defect pool ing; in fact it does not
require any work from the QA team to
set up and mon i tor. Sim i lar to defect
pool ing, the idea is to use a sim ple sta -
tis ti cal mod el ing tool to esti mate how
many bugs could pos si bly be left to
iden tify in the game.

To use defect seed ing the devel op -
ment team must con sciously put bugs
into the game. All sorts of bugs: crash
bugs, spell ing errors, poor bal ance, etc.
The more bugs placed through out the
game and at all lev els of sever ity, the
better the esti mate it will pro duce.

Now as QA dis cov ers bugs in the game, 
the pro ducer or lead pro gram mer
should track which of the seeded bugs
have been iden ti fied by the QA team
and which have yet to be iden ti fied. A
sim ple equa tion shows how to use this
infor ma tion:

Bugs Total Unique That Exist = (Bugs  Seeded Planted

* Bugs Seeded Found ) * Bugs All Reported So Far

A quick review of the seeded defects
that have yet to be iden ti fied by the QA 
team will reveal a gap in their QA pro -
cess, and the devel op ment team may
then gently sug gest focus ing more time 
in the area of light cov er age.

Notice that by care fully keep ing
track of the cat e go ri za tion of both the
seeded and nor mal bugs you will be
able to build esti mates for the num ber
of bugs total in por tions of the game
such as mis sion 1 vs. mis sion 10 or sin -
gle-player ver sus multiplayer. This also 
is an excel lent tool for guid ing QA to
areas that need more atten tion and for
devel op ing con fi dence that an area has
received enough QA atten tion.

Political Resistance

Too many times on my game pro jects
the QA team spends an inor di nate
amount of time test ing the areas of the
game they want  to test and not enough
time on this lit tle cor ner here or over
there. As I said earlier, I have yet to be
able to get the QA teams I work with
excited about either of these meth ods.
It is just like try ing to intro duce UML
or C++ to devel op ers who do not use
the tool cur rently; the resis tance is
caused by the per ceived loss of time
involved in learn ing the new method
and some degree of fear that any for -
mal ized method of mea sur ing the QA
team’s per for mance would reflect
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poorly on them. On the whole I find
this ironic, as the QA team should be
the most enthu si as tic about iden tifying
flaws in the pro cess and wanting to
improve them.

At Taldren we have occa sion ally
placed a few seeded bugs, and we have
infor mally tracked the over lap between
our own QA folks and the pub lisher’s
folks and even com pared that to the
beta test ers. Each of these casual
efforts pro vided us with more infor ma -
tion, and we felt that given time we
should do this more rig or ously. Of
course it should be said that you must
have a handy way of remov ing these
seeded bugs from the game before
release! This need to make the bugs
easy to remove causes a slight dis tor -
tion as reg u lar bugs do not have this
lim i ta tion, and thus the seeded bugs are 
not exactly sta tis ti cally equiv a lent.

Automated Testing

Seeded defects are essen tially track ing
test ing cov er age. An effi cient and reli -
able method of achiev ing test ing
cov er age is to have a com puter find the
bugs auto mat i cally!

Var i ous 3D first-person shoot ers
have used this method by hav ing the
cam era ran domly teleport to a point in
the level and pick a ran dom direc tion to 
point at. This cam era should just keep
jump ing around con tin u ously look ing
for crash bugs.

There is also com mer cial test ing
soft ware you can pur chase that will do
all of the ran dom mouse click ing and
but ton mash ing you could hope for. To
use auto mated test ing well, you must
chal lenge the cre ativ ity of your pro -
gram mers to come up with sce nar ios
that will tax your game’s sub sys tems.

Beta Testing

You must have a plan for beta test ing,
not merely throw it out to who ever
wants it, lis ten to the com plaints, and
fix the com plaints until they stop. To
use beta test ers effec tively you must be 
delib er ate and spend a lot of time com -
mu ni cat ing with them.

Why are you using beta test ers?
Are you look ing for free pub lic ity for
the game? Or are you look ing for great
com pat i bil ity test ing? Or is your game a 
mas sively multiplayer game that sim ply 
must be beta tested by a great num ber
of con sum ers? Are you look ing for a
sec ond opin ion on the inter face or the
game’s bal ance? All of these are good
rea sons to use beta test ers, and your
plan for the beta test ers must reflect
the rea son.

You should have at least one per -
son who is given the respon si bil ity of
coor di nat ing the activ i ties with the beta 
test ers and sort ing through their com -
plaints. (Note that this might be a sec -
ond pool to use in a defect pool ing
sys tem.) A web site should be set up
with bug forms and other infor ma tion
such as a requested time to play the
game online to get the player count on
the serv ers up higher.

Essen tially beta test ers are
untrained test ers who want to be enter -
tained and can not be told to do any thing 
spe cific as you are able to with a QA
employee.

I may sound neg a tive on beta test -
ing but I am not! Taldren would not
have enjoyed the suc cess it has with out 
the tre men dous input from our beta
test ers at every step of the way.
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When to Release the Game

The whole point of the QA plan is to
develop an orga nized method for test -
ing the game so that QA is able to give
the thumbs-up to the rest of the team
when the game is ready to be released,
right? No. The QA plan and QA team
exist only to iden tify flaws in the game
and keep accu rate records of the sta tus
of each bug. Too many games find
them selves in an ugly period of war
between the devel op ment team and the 
QA team. Some times games will sput -
ter and stall while QA demands cer tain
defects to be fixed and the devel op ment 
team prac tices some kind of pas sive-
 aggressive behav ior and works on
some thing else. The most crit i cal ele -
ment of the QA plan must be to
artic u late very clearly what objec tive,
mea sur able  qual ity goal the game must
achieve before it is ready to be
released.

For exam ple, is the goal to ship the
game with no known crash bugs, or no
known crash bugs and no known text

errors? Or per haps ship with a mean
gameplay time of six hours before a
beta tester notices a bug? Or all high
bugs fixed and 80 per cent of the
medium bugs fixed? All soft ware and all 
games ship with bugs; know ing this,
your QA plan can not be to sim ply test
and fix the game for ever until some one
feels enough pres sure to ship the game 
(this is of course the nor mal method of
deter min ing when to ship a game). By
mak ing this an objec tive, mea sur able
goal, the devel op ment and QA teams
will be much more likely to work har -
mo ni ously together as they now have a
com mon enemy: the release qual ity
goal.

In the end do not let exec u tive
man age ment shirk their duty. They are
the ones who release soft ware; devel -
op ment teams cre ate soft ware and QA
teams test soft ware. It is the exec u tive
man age ment that is respon si ble for the
busi ness, and decid ing when to release
a game is as impor tant a deci sion as
they come.

Chapter 18: Technical Design 257



Chapter 19 > > > > > > > > > > > > > > >

Time Estimates

The require ments anal y sis, game
design, and tech ni cal design phases
have us cover the most dif fi cult part of
pro ject plan ning: iden ti fy ing the tasks
we must per form. Sec ond to iden ti fy ing 
the tasks is esti mat ing how long it will
take to com plete them.

All great games are unique works
of engi neer ing and art car ried out pas -
sion ately by a team of game devel op ers
for an extended length of time. It is
impos si ble at the start of the pro ject to
iden tify all the tasks that must be per -
formed, and it is more than impos si ble
to esti mate exactly how long it will take 
to fin ish a cre ative effort that involves
new bits of engi neer ing and inspi ra tion. 
Despite this chal lenge, if you walk into
a pub lisher’s office and announce at the
end of your pre sen ta tion that your pro -
ject will take as long as it takes until
the game is done, you will find your self
ush ered out of the office after the pub -
lisher picks him self up off the ground.
This calls for a story:

Recently Taldren required the ser -
vices of an out side account ing firm;
they quoted a price for their ser vices
that was a range, not a fixed bid. I dug a 
lit tle deeper and it turned out they did
not know if it was going to take them
20 or 40 hours to com plete this
account ing task for us. I gave it a
moment’s thought and real ized that the
account ing folks sure have their

busi ness model more mature than the
typ i cal game devel oper. I am sure it is
true that he does not know if it will
take 20 hours, 40, or some where in
between to per form this account ing
work. How ever, I could not help being
offended since the busi ness model we
game devel op ers use is a fixed bid. I
told the accoun tant that we must agree
to a fixed price for pro jects between
30,000 and 60,000 man-hours! It should 
be com mon sense that it is far eas ier to
esti mate a task that a sin gle per son will 
be charged with and is expected to last
less than a week com pared to a pro ject
requir ing two dozen devel op ers for
nearly two years. Yet if I used the same 
range as the accoun tant, I would quote
our pub lisher’s advances (fees) like
this:

Pub lisher: “Con grat u la tions, I
believe in your game, and we will pick
it up. But first, how long will it take to
com plete and how much in terms of
advances will you require?”

Erik: “We have given it con sid er -
able thought and plan ning and have
set tled on a $2.6 mil lion bud get and
ready in 18 months at the low end and
$5.2 mil lion and three years at the
upper end; we will let you know as we
prog ress.”

And that is when the pub lisher falls 
off his chair laugh ing and I am ush ered
out of the build ing.
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The funny thing is that in real ity
many, many game pro jects are actu ally
run as in the sce nario above. More
often than not devel op ers find out
mid-project that they can no lon ger
ignore the under bid, and the release
date is loom ing near and the game is
not ready. It is not uncom mon for some
games to receive mul ti ple new infu -
sions of time and cash. These fail ures
to accu rately bid a pro ject force pub lish -
ers to be even more defen sive in their
posi tions and demand even more profit
from future game devel op ment deals.

I now real ize why inde pend ent
game com pa nies are so much more effi -
cient than the mil i tary, and TV and
movie indus tries—we have to be! That
is some thing I am gen u inely proud
of—how much work we all get done
with rel a tively mod est resources. That
being said we do need to do a better job 
of esti mat ing our pro jects and slowly
wean ing our pub lish ers off of time and
money bud gets that esti mate the few -
est dol lars and have a non-zero
prob a bil ity of cre at ing the game.

Now let us get on with the
esti mat ing.

Two Ways to Estimate a Task
I have a very sim ple view when esti -
mat ing the time required for a task to
be com pleted; it is always one of two
answers: How much time will it take to
com plete the task or how long do we
have to com plete the task.

I find that in prac tice it is a lot eas ier to
deal with tasks that sim ply have to be
exe cuted by a cer tain time. I first heard 
the term “time box ing” from a tech ni cal 
direc tor at Elec tronic Arts Sports when 
I asked him how he esti mates how long 
it will take to do some thing that is tech -
ni cally very chal leng ing when there is
not a stan dard ref er ence for how long it
will take to com plete. He replied that
when you sim ply do not know how long 
a task will take, spend your esti mat ing
time fig ur ing out how long you could
afford  to be work ing on the prob lem.
That becomes your time esti mate that
you later plug into your Gantt chart. If
you run out of time and the task is still
not com plete and you intend to honor

your time bud get, you must aban don
the task: Cut the fea ture, fall back to a
less excit ing ver sion of the fea ture, or
make some other cut to compensate for 
the loss. If you deter mine that you can -
not per form a sat is fac tory cut and you
are out of time, then you are stuck with 
going to your exec u tive man age ment
team and advis ing them of your
dilemma and request ing addi tional time 
and money, an activ ity you should
avoid.

The ele gant thing about time box -
ing is that you do not need to get
bogged down in esti mat ing some thing
that is fun da men tally unestimatable,
and at the same time you have a pow er -
ful moti va tional tool for the devel -
oper(s) who must carry out the work. If 
some one knows that their work will
sim ply be thrown away unless they
com plete it by a cer tain date, and that
cer tain date is backed up by a ratio nally
devel oped pro ject plan, then they dig
deep into them selves, con cen trate, and
usu ally find great sat is fac tion by
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push ing them selves to new lev els of
per sonal achieve ment to meet the
dead line.

JARGON: Time box ing—plac ing a rigid
time con straint around a task that is
based on the pro ject not being able to
afford more time on that par tic u lar task.

The core of the chap ter is esti mat ing
how long it will take to imple ment
some soft ware or cre ate some art work.
The art work side is con sid er ably more
reli able in pre dict ing than the soft ware
side.

Art

Typically your game’s art assets can be
bro ken down into a cer tain num ber of
mod els, tex tures, ani ma tions, rooms,
lev els, sprites, tiles, and so on. Esti -
mating is then very straight for ward;
create one or two of these assets and
assume that the rest will take as long or 
even a bit shorter as the team devel ops 
more expe ri ence with the tools and the
desired artis tic direc tion.

Have your art ists keep care ful
records of how long it is actu ally tak ing
to cre ate the art assets. After about one 
month of pro duc tion, stop and hold a
meet ing and review their data on how
long it is tak ing them. Also fol low up on 
any thing that appears to be tak ing lon -
ger than expected and ask if there is
any thing that could be done to make
them more pro duc tive. Usually at this
point I find that the esti mates are
trending down ward. It is vitally impor -
tant to task the art ists, like all devel op -
ers, at less than 100 per cent capac ity to 
allow for the usual time loss of ill ness,
vaca tion, sys tem upgrades, and unusual 
fam ily events. In the art ists’ case, how -
ever, there is also the inev i ta ble need to 

go back and iter ate on spe cific areas of
the game when an area is under go ing
design drift or rapid tech no log i cal
devel op ment.

Design

My weak est area of task esti ma tion is
design. I have always led the design
efforts at Taldren, and I am con stantly
under val u ing my time. As an entre pre -
neur I think it is per fectly nor mal to
add another 10 hours of tasks to a
70-hour work week. I say this glibly,
with out boast ing, but it is the truth.
This makes it dif fi cult for the design ers
and pro ducers below me, as I expect
from them the same unflag ging devo -
tion to the com pany, and I feel I am not
cur rently allo cat ing enough time for
design and pro duc tion man age ment. I
recently returned from a visit to South
Korea where I spent sev eral days learn -
ing about how game devel oper there,
Makkoya, goes about its busi ness of
mak ing games. One of the most strik -
ing impres sions I had was that fully
one-fourth of the com pany was devoted 
to game design! At Taldren, I am sure
that one-fourth or more of the per son -
nel enjoy sig nif i cant respon si bil i ties and 
author ity in game design, but until this
sum mer we never had a full-time
employee exclu sively devoted to game
design. Game design is iter a tive and
cre ative; this con spires to make it dif fi -
cult to esti mate how long it will take to
com plete a task. I gen er ally allow
approx i mately one man-day for the
design of a screen or panel depend ing
on its com plex ity. For larger sys tems
such as how the com bat sys tem of an
RPG sys tem might work, a week might 
be appro pri ate to rough out the entire
sys tem and per haps another two to
three weeks to flesh out all of the
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details. In the end, you should have the
designer respon si ble for the design
task esti mate how long it will take to
com plete the task. If game design is
some what anal o gous to writ ing, then
you should expect your designer to be
able to gen er ate three to ten pages of
design a day. I feel uncom fort able
attempt ing to dis till the efforts of game
design into too sim plis tic a met ric.
Please con tact me if you have some
better meth ods of esti mat ing design
tasks.

Programming

Pro gramming tasks are noto ri ously dif -
fi cult to esti mate; in fact, it could be
argued that the theme of this book
revolves around the dif fi culty of plan -
ning soft ware. There is no stan dard ized 
method for pre dict ing how long some
pro gram ming task ought to take. There
is no stan dard such as the num ber of
lines of code per day per devel oper.

For exam ple, if you cre ate an
incen tive for pro gram mers based on
the num ber of lines of code, they will
sim ply write more lines of code. This
hap pened when Apple and IBM worked
together on the Taligent oper at ing sys -
tem. The IBM engi neers had labored
under a num ber-of-lines- produced-per-
 day incen tive pro gram, while the Apple
engi neers were new to the sys tem. The 
Apple engi neers, being superb prob lem
solv ers and optimizers, real ized they
would be paid more money to write
more lines of code, so they did—to the
det ri ment to the pro ject. Sim i lar prob -
lems occur at the close of a pro ject if
man age ment pro poses bonuses based
on the num ber of bugs closed per
devel oper. Con sciously or sub con -
sciously, folks will real ize that qual ity is 
not sought dur ing devel op ment and

they might as well be sloppy and col lect 
the bug fix ing awards at the end of the
month.

Hire the best folks you can and
avoid using incen tive pro grams that
moti vate your pro gram mers to go into
another direc tion besides mak ing the
best game pos si ble, on time and on
bud get.

There are roughly four cat e go ries
of pro gram ming tasks:

1. Dif fi cult, due to the design being
vague, a time risk

2. Tedious but not a time risk
3. Sim ple and not a time risk
4. Dif fi cult and a time risk

Cat e gory num ber one: tasks are dif fi -
cult and time-consuming because they
are vague. In my opin ion, this is the
num ber one rea son why sched ules
break in my firm opin ion. Sched ules do
not break because the devel oper is
push ing the enve lope too hard or
because the devel oper has explic itly
agreed to too many fea tures. Rather,
the sched ule breaks when the devel -
oper agrees to per form a task at a high
level with out dig ging deep enough to
find all of the required subtasks.

This is also by far the most dif fi cult 
pro cess to con sis tently mas ter: task
iden ti fi ca tion. That is why so much of
this book focuses on rais ing the for mal -
ism of the game devel op ment pro cess
by involv ing a sep a rate require ments
gath er ing phase and Unified Modeling
Lan guage for spec i fy ing soft ware
require ments—tasks.

So how do you know if a task has
been bro ken down enough? My sim ple
rule is to ask the pro gram mer, “How
are you going do X?”

The response “I don’t know; when
I get there I will fig ure it out,” is an
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easy red flag to spot. This task requires 
imme di ate atten tion to break it down
into smaller tasks.

Better is this response: “Um, I will 
start with look ing at Y for inspi ra tion
and then I will plug away for a while
until I am con fi dent that this is the best
method for per form ing X in a sep a rate
test-bed frame work. Then I will inte -
grate the new code.” That response
may well be detailed enough to feel
com fort able depend ing on that task’s
unique cir cum stances. You will need to
make the call if it requires deeper
anal y sis.

Of course the reply “Oh that’s easy. 
I wrote up my attack plan ear lier in the
day and sent it to you in an email; did n’t 
you get it?” makes me feel all warm
and fuzzy inside like a good beer.

Often the real dif fi culty is that the
pro ject is not far enough along to break
down a task into finer res o lu tion. To
address this I demand much more res o -
lu tion for the tasks upcom ing in the
next 60 days or so than I require of
tasks much later in the sched ule. I
highly rec om mend meet ing at the
begin ning of each mile stone to assess
the qual ity and depth of your game and
tech ni cal design mate rial for the
upcom ing mile stone and quickly assign
some one to drive to the required res o -
lu tion in advance of the rest of the
devel op ment team. In this man ner your 
tech ni cal direc tors and art direc tors
should act like scouts for an army
scour ing the future and report ing back
and sug gest ing course changes.

Cat e gory two tasks are tedious and 
time con sum ing but low risk. These
tasks are not espe cially dif fi cult to esti -
mate nor do they cre ate much worry
that some thing unex pected will occur
to every one’s unpleas ant sur prise. The

dan ger that lies in these sorts of tasks
is that due to their tedious, inglo ri ous
nature, the folks assigned to per form
them will set tle into a lower energy
state, as their area is appar ently not
crit i cal. This atti tude could cause these
tasks to go over bud get, and again the
resource assigned to the task may not
under stand the impact of run ning over
sched ule. There is not much trick in
esti mat ing these tasks; rather the chal -
lenge is main tain ing a sense of
impor tance and urgency in these tasks
as the devel oper is work ing on them.
You will need to show them what they
will be work ing on next or how they
could be help ing out in other more
excit ing areas if they push through
their slogful of tasks.

Cat e gory three tasks are sim ple
and are not a time risk. Not much to be
said here; these are straight for ward.
How ever, I do encour age you to load up 
your pro ject with as many of these
types of tasks as pos si ble! As with long, 
tedious tasks, there is a minor dan ger
of small, sim ple tasks seem ing unim -
por tant, and some time loss could occur 
here. How ever, I find this to be a rel a -
tively rare occur rence as most peo ple
derive plea sure from clos ing out their
tasks, and the smaller tasks give them
more appar ent veloc ity on their task
clo sure rate.

Cat e gory four tasks are the dif fi -
cult, time-risk tasks that we touched on 
earlier with time box ing. These are the
glory tasks usu ally assigned to your
most senior pro gram mers: cre ate a new 
3D engine, cre ate a phys ics engine,
reverse engi neer some thing obscure,
cre ate a tech nique for doing any thing
no one has done before. The first thing
to do with these types of tasks is be
sure they are not mas quer ad ing as

Chapter 19: Time Estimates 263



cat e gory one tasks, where the goals
and design have been vaguely defined
and that the cur rent task appears dif fi -
cult due to the breadth of the task. For
exam ple, “cre ate a new 3D engine” is
grossly vague as a task and could
involve any where from the efforts of a
few months to many man-years
depend ing on the sophis ti ca tion of the
3D engine require ments. This is clearly 
a can di date for break ing down into
smaller steps. A better exam ple of a
cat e gory four task would be when John
Carmack set out to put curved sur faces
in Quake III. That would be an excel -
lent task to wrap a time box around.
(How ever, in John Carmack’s case I
would guess he just worked on it until
he was sat is fied with his efforts.)

At the end of the day you really
want to elim i nate as many of these
types of tasks as pos si ble from your
game pro ject. They act like fes ter ing
boils on an oth er wise healthy game
pro ject plan. Be sure each of these cat -
e gory four tasks that remain in your
pro ject are key fea tures both in game -
play and in a mar ket ing sense. If there
is sig nif i cant doubt that any one will
miss this par tic u lar fea ture, you should
prob a bly cut it and save your self the
sched ule pres sure.

A key rule that I fol low under all prac ti -
cal cir cum stances is to have my

pro gram mers esti mate their own tasks. 
This has sev eral pow er ful ben e fits. The 
most pow er ful is that you have full
buy-in from the devel oper that they
have a rea son able sched ule to fol low.
Another ben e fit is that you are grow ing 
your employee’s strength in pro ject
plan ning and man age ment by hav ing
them par tic i pate or, even better, shape
the final game devel op ment sched ule.

How will they derive their own
time esti mates? At the end it will come
down to a very sub jec tive cal cu la tion
that dis tin guishes humans from com -
put ers. We are able to soak in data from 
a myriad of sources—past per for mance, 
expected per for mance, level of inter est, 
moti va tion, and guesses—and in a rel a -
tively short period of time esti mate
how long will it take to per form a task.

Yep, that’s it; at the end of the day
it will come down to just a gut esti mate. 
Of course the sim pler the item is, such
as imple ment ing a dia log box, the more
straight for ward the esti mat ing pro cess
is. How ever, I do not know of any one
who has a soft ware-project-estimator-
 o-matic device for com ing up with
esti mates.

To improve your devel op ers’ skill at
esti mat ing, take care not to throw away 
their orig i nal esti mates, and take the
time to com pare them with the actual
results achieved dur ing pro duc tion.
This should always be edu ca tional no
mat ter how senior the pro gram mer.

Making the Plan
Now that we have iden ti fied all of our
tasks and have gen er ated time esti -
mates for them, it is time to flip to the

next chap ter and roll all of this data into 
a plan!
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Chapter 20 > > > > > > > > > > > > > > > > > > > >

Putting It All Together 
into a Plan

A lot of game com pa nies use Microsoft
Pro ject to plan their game pro ject
sched ules. MS Pro ject is decid edly
stron ger at plan ning sched ules than
main tain ing sched ules. There are many 
annoy ing dif fi cul ties get ting a work able
sched ule out of MS Pro ject, and it
seems that main tain ing the tasks is
 certainly the most time-consuming
chore a pro ducer will face.

There are a host of other pro ject
plan ning products that you may use, but 
from run ning my “Real Methods of
Game Devel op ment” roundtables at the 
Game Devel opers Con fer ence in 1999
and 2002, I have found there is no
clearly supe rior tool to MS Pro ject.

Pro ject plan ning and task track ing
are two sep a rate activ i ties in my mind,
and all of the pro ject plan ning soft ware
pack ages includ ing MS Pro ject pur port
to do both tasks well. The real truth is
these soft ware pack ages do a decent
job at plan ning a pro ject, but when it
comes time to update the sched ule by
clos ing tasks and insert ing new tasks,
the pro cess is slow and tedious. Many
times I have sim ply started new sched -
ules to plan out from that cur rent point
to the end of the pro ject. Mind you, it is 
not impos si ble; it just takes a lot of
time.

The larger game devel op ment
teams sched ule main te nance that is so
time con sum ing they have a ded i cated
human on their team updat ing the
sched ule full time! Part of the prob lem
is that game pro jects with 100 to 800
man-months lie some where between
the two classes of pro ject man age ment
soft ware: the dozen or so man-months
of effort for a mar ket ing cam paign
(which MS Pro ject is excel lent for) and
the hun dreds of man-year efforts for
major con struc tion pro jects (for which
you need very expen sive soft ware such 
as Primavera and a small group of ded i -
cated pro ject man ag ers).

Okay, now on with the over view of
MS Pro ject.

The goal of a sched ule is to orga -
nize all of the pro ject’s tasks, illus trate
the depend en cies between tasks, track
prog ress, level tasks, and assist in sce -
nario plan ning.

Depend encies  need spe cial care as
you do not want some of your devel op -
ment team to stall for lack of art, for
exam ple, nor do you want a crit i cal fea -
ture to fail to be com pleted on time for
a given mile stone because the key com -
po nent of this crit i cal fea ture must be
com pleted by just one pro gram mer who 
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is already tasked on another crit i cal
task.

Tracking prog ress is sim ply mark ing 
off tasks that have been com pleted.

Sce nario plan ning is using the soft -
ware to ana lyze dif fer ent “what-if”
sce nar ios such as “What if we cut the
map edi tor alto gether?”

Let’s Create a Schedule for FishFood!
Go ahead and fire up your copy of MS
Pro ject. A wiz ard tool will pop up sug -
gest ing that you take up the wiz ard’s
offer; decline the offer, close, and close
the win dow.

A blank pro ject will be star ing at you;
dis miss this pro ject and select File |
New to cre ate a new pro ject file. A pro -
ject infor ma tion pop-up dia log will
solicit either a start date or end date.
Choose a start date to sched ule from
rather than an end date to sched ule
back from.

Pro ject, like all Office prod ucts, offers
a properties dia log that you may fill
out with a bunch of dull details such
as author name, man ager, com pany, etc. 
If you feel the need to dec o rate your
files with such details, choose File |
Prop erties.

There are a myr iad of dia grams, charts,
and reports you are able to gen er ate
with Pro ject. A good-sized pro ject will
be com posed of thou sands of bits of
infor ma tion from task names to
assigned resources, start dates,
priorities, and depend en cies. The view
you choose will reflect what you are
try ing to get a good look at. The two
most com mon types of charts are Gantt 
and PERT. These were intro duced in
Chapter 10.

To review, the PERT chart is the
visu ally sim pler chart with boxes for
tasks that are drawn left to right with
depend ency links between the boxes.
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The boxes may be detailed with dura -
tion and resource name.

The advan tage of the PERT chart
is that it dis plays the crit i cal path of a
pro ject very well. It stands out like the
trunk of a tree with non-critical path
tasks stem ming from the trunk as
branches or some times as sol i tary
boxes. PERT charts are fun to fill in as
tasks are com pleted. The dis ad van tage
to a PERT chart comes when you are
chart ing more than just the high-level
tasks, say fifty to a thou sand tasks.
When the num ber of tasks reaches that
size, it takes a lot of paper to print out
the chart, and the depend ency lines
may become too tan gled to make much
visual sense. Another minor dis ad van -
tage of the PERT chart is that since it
is such a graph i cal lay out, the pro ject
man ager might get dis tracted for an

inor di nate amount of time fid dling with
the boxes and get ting the lay out of the
boxes to look good. (This appar ently
remains a minor AI prob lem to solve
some day: well-laid-out PERT charts.)
Bot tom line: PERT is good for over -
views and eas ily con structed from the
Gantt chart.

The Gantt chart con sists of a
spread sheet of data on the left-hand
side such as task ID, task name, start
date, end date, dura tion, and resource
name (who is going to do the job). On
the right-hand side are the tasks graph -
i cally por trayed as bars of vary ing
length pro por tional to their dura tion
laid out left to right under neath the
 project cal en dar dis played at the top of
the chart.
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The main advan tage of the Gantt chart
is that it is good for dis play ing up to
sev eral hun dred tasks result ing in a
finer gran u la tion in your sched ule.
(The finer the gran u la tion in your
sched ule, the more likely you are plan -
ning all of the required tasks, and thus
the more likely you will be on time.)

Depend encies between tasks are
drawn as sim ple arrows between the
tasks. The Gantt chart is easy to read
both from top to bot tom, with the con -
ven tion of the ear lier tasks at the top,
and from left to right as time passes.

The main dis ad van tage to the
Gantt chart is, of course, the key
strength of the PERT chart: that it is
dif fi cult to see at a glance the crit i cal
path of the pro ject. For tu nately, with
Pro ject it is sim ple to enter your task
infor ma tion under the Gantt chart and
later choose to view your sched ul ing
infor ma tion from any num ber of views
such as the PERT chart.

Entering task infor ma tion in Pro ject
really could not be eas ier. Pick a row
and start by sim ply typ ing in the name
of the task in the Task Name col umn,
and enter the esti mated time for dura -
tion. Bam, you have entered a basic
task.

Now let’s talk about task names. It is
impor tant to be sure the name of a task
includes a strong verb like “pur chase
workstations” or “test logon pro to col”
or “imple ment save game” rather than
the vague “workstations,” “logon pro -
to col,” and “save game.” The strong
verb makes the dif fer ence between a
task and a topic. I still make the mis -
take of using topic names rather than
task names; this is usu ally a strong hint 
from my sub con scious that this topic
has not been thought out enough for
me to feel com fort able artic u lat ing dis -
crete tasks.

Another com mon mis take I see in
game pro ject sched ules, includ ing my
own, is that the sched ule is com posed
of only fea tures to be imple mented and
assets to be cre ated. You may be won -
der ing what else there is to game
pro duc tion. Well, it does take actual
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time to test all of the deliv er ables in the 
mile stone before you send it off to the
pub lisher. It takes time to respond to
the pub lisher’s feed back, it takes time
to go to E3, and it cer tainly takes loads
of time cre at ing the E3 build! It takes
time to train devel op ers on new tools
such as when you switch from Char ac -
ter Stu dio to Maya. It takes time to
cre ate all of the doc u men ta tion at the
start of the pro ject. It takes time to rec -
on cile the sched ule with real ity. It
takes time to sub mit a build to the
license man ager and get feed back. It
takes time to plug in the sound effects
and voice-overs. And it cer tainly takes
time to bal ance and tweak your games.

The final key bit of infor ma tion that you 
need to add to your task besides task
name and dura tion is who will do the
work—the resource. Enter the first
name, last name, ini tials, job title, or
alpha nu meric string you want in the
resource col umn.

If you do not know at this time who will 
be per form ing the task, as you want to
see how things will stack up before

decid ing, guess, flip a coin, or choose
some body at this point. We will use
Pro ject’s task lev el ing tool later to help
us sort out who should be doing what
for max i mum pro duc tiv ity.

An excel lent ques tion to ask at this
point is where these task names, time
esti mates, and dura tions are com ing
from.

Expe ri enced game devel op ers who
have led large por tions of games and
who are tasked with cre at ing a sched ule 
for a type of game pro ject they are
famil iar with will be able to sit down
with Pro ject and imme di ately dash off a
few dozen tasks before paus ing to
think. How ever, at some point both the
expe ri enced pro ject man ager and the
less expe ri enced pro ject man ager will
need to come up with tasks in a more
for mal man ner. By far the best (and
only) way to come up with the tasks is
to get them from the peo ple who will be 
car ry ing out the work, or at the very
least the leads of each of the por tions of 
the game pro ject. For exam ple, your
lead ani ma tor should come up with
esti mates for all of your ani ma tion. I
would advise against your lead pro -
gram mer, who might spe cial ize in
graph ics, com ing up with the online
multiplayer tasks; those should come
from the multiplayer pro gram mer
her self.

You may choose to col lect these
tasks from a rather infor mal brain -
storm ing ses sion, or you might send an 
email out to every one to review the
design doc u ments (game and tech ni cal) 
and come up with the tasks for their
area of the pro ject. The size and scope
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of your pro ject will deter mine what
works best for your pro ject. In gen eral,
if I am try ing to exe cute a mini-project
like get ting a build ready for E3 or
devel op ing a demo for a brand-new
game we will be pitch ing to pub lish ers,
the infor mal brain storm ing approach
works most effi ciently for me. I reserve 
the more for mal approach, where each
resource is given per haps a week to
break down his area of the sched ule
into com pos ite com po nents, for the
begin ning of full pro duc tion.

The rea son it is so impor tant to get 
the devel op ers them selves to come up
with the tasks is three fold: First, they
are the experts in that field, and they
will be better able to break the prob lem 
down into smaller pieces. Sec ond, you
want them to par tic i pate in the sched ul -
ing so that they under stand better what 
they need to accom plish, why, and by
when. Finally, by giv ing the devel oper
the author ity to set the time esti mates
you will achieve a far greater “buy-in”
and sense of obli ga tion to get the job
done in a rea son able amount of time
com pared to when the sched ule is
passed down by a heavy (and often less
knowl edge able) hand from above.

I have to admit I like build ing MS Pro -
ject Gantt charts (it is a good thing to
like your job), and Pro ject makes it easy 
to orga nize the tasks in your Gantt
chart. There are nine lev els of inden ta -
tion to facil i tate the log i cal group ing of
tasks. As the tasks are com ing in from
your var i ous team mem bers, plug them 
into the chart, push them around, and
indent them; have fun. Now is the time
to make the sched ule log i cal and clean.
In fact, this aspect of pro ject mak ing is
so easy I am able to do it in real time

for small pro jects with half a dozen of
my guys rid ing shot gun over my shoul -
der, shout ing out tasks and time
esti mates, and am able to keep up and
cook a sched ule together. Some peo ple
might shud der at the appar ent lack of
thought put into a sched ule crafted in
that man ner; how ever, I have found
that all sched ules are merely esti mates
of what needs to hap pen. Also, most
peo ple’s guesstimates of how long a
task will take to com plete will not be
far off from a more care fully crafted
esti mate (both of which are bound to
dif fer more rel a tive to the actual time it 
took to com plete the task com pared to
the dif fer ence between the two tasks).

Draw depend en cies between tasks
with reluc tance; do not think that the
more lines you draw on the Gantt chart
the more accu rate your sched ule will
become. Rather, group related tasks
under super-tasks and draw depend en -
cies between these chunk ier bits.

How fine in time res o lu tion should your 
task esti ma tions be—a day or a week
or some other time? I have been back
and forth across the issue and yes, the
finer the res o lu tion the more accu rate
and reli able the pro ject is likely to be. If 
you could mea sure every task down to
a quar ter of a day, you would have tre -
men dous res o lu tion to work with, and
you would have a Gantt chart that
would impress the most jaded of exec u -
tive man age ment teams. The prob lem
with sched ules with ultra-fine task res -
o lu tion is that they invari ably become
wrong quite quickly and require a tre -
men dous amount of pro ducer time to
fix: Delete these 10 tasks, add these 20
tasks, mod ify the dura tion of these two
dozen tasks, and so on.
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Thus, my new phi los o phy on task
res o lu tion for sched ules is to cut the
tasks into pieces as small as pos si ble
but no smaller than the pro ducer has
time to main tain. This is really just
being hon est with your self and know ing 
what your time lim i ta tions are for main -
tain ing the pro ject plan. I would say
that a sched ule that has 15 devel op ers
work ing on a game for 15 months
should have some where between 300
and 600 tasks in the pro ject plan.

When cre at ing your sched ule you must
account for vaca tion and sick time. I
have to admit I was vexed for quite a
while on how to best man age the plan -
ning for vaca tion and sick time. I mean,
how would you know that your lead
pro gram mer would come down with
bron chi tis and lose seven days 13
months from now? If you try to stick
tasks in the pro ject plan called “vaca -
tion” or “sick days,” you are cre at ing a
bunch of lit tle false hoods that will
annoy you as you try to per form pro ject 
lev el ing. Pro ject will toss these tasks
about all over the place, and you will
start plac ing depend ency lines or spe -
cial instruc tions for the tim ing of each
and every one of these tasks.

After think ing about the sick and
vaca tion day prob lem for a long time, I
have finally devel oped an ele gant and
easy solu tion: I mod ify the work ing
 calendar for all of the devel op ers at
Taldren and change Fri days to half-
 days. This effec tively places two full
days of fluff per month into the sched -
ule, leav ing 24 work ing days a year for
sick and vaca tion time. Take what ever
your com pany man ual says about days
off and adjust your Fri day time off up

and down to suit your tastes (I rec om -
mend going a lit tle bit con ser va tive).

I like this method for han dling
unschedulable tasks so much I might
start writ ing off part of Mon days for
pro ject maintenance, sys tem upgrades,
inter views, dog and pony shows, and
other unplanned tasks that tend to
affect every one in the com pany at one
time or another. By keep ing these tasks 
sep a rated on Mon days vs. Fri days, I
will be able to adjust either one up or
down as I develop more accu rate his -
tor i cal data.

Scour your col lec tive brains to iden tify
weird or odd tasks like trade shows,
sub mis sion to hard ware man u fac tur ers, 
the installer, the auto-patcher, cus tomer 
ser vice, fan inter ac tion, and so on. This
is one area where expe ri enced orga ni -
za tions have an edge on start-ups; the
start-ups gen er ally only plan for the
abso lute min i mum of tasks yet still
have to com plete all the tasks that
every one else does as well.

The main advantage of a pro ject track -
ing pack age such as MS Pro ject over a
task track ing data base is the abil ity to
ana lyze the loads between the var i ous
team mem bers and per form task
lev el ing.

There are two principal tools for
per form ing task lev el ing in MS Pro ject
that com ple ment each other in your
quest for a clean, bal anced sched ule
across your team: the auto mated lev el -
ing tool and the resource usage view.

After you plug in all of the tasks
with the required bits of info of who and 
how long, click on Tools | Resource
Lev el ing | Level Now….
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Despite the intim i dat ing num ber of
choices on this dia log box, there are
really only two mean ing ful options: to
level by ID or to level by Pri or ity, Stan -

dard. For sim ple sched ules with less
than 300 tasks, I find that lev el ing by
ID tends to work well as the Gantt
chart will most likely be laid out with
early tasks at the top of the chart and
later tasks at the bot tom of the chart.
The Pri or ity sort is use ful when you
have truly large pro ject files and you
have attached pri or ity weight ing to
each of your tasks (if you do not weight
indi vid ual tasks, then the lev el ing will
behave as if you had cho sen the ID
sort).

What MS Pro ject does dur ing the
lev el ing is look at all of the depend en -

cies between the tasks across all
resources and lay them out in time in
order to best accom mo date a smooth
path to com ple tion. As you know, com -
put ers are not intel li gent; as such, MS
Pro ject will make a finite num ber of
dumb place ments of tasks. Your job is
to look over these errors and cor rect
them through add ing depend ency lines, 
pri or ity weightings, or time con straints
such as “start no ear lier than X date.”
After iter at ing for a while you will end
up with a sched ule that makes sense.

All done? No. If you click on the
resource usage view, you will dis cover
that your task assign ments have caused 
an uneven allo ca tion of time across
your team, as shown in the fol low ing
fig ure.

You will see that some of your devel op -
ers have large gaps of idle time in their
sched ule, and oth ers are act ing as the
long pole and caus ing the game to
sprawl out past the final deliv ery date.
How do you fix this? You have to under -
stand what MS Pro ject is tell ing you. It
is say ing that the long pole folks have
been assigned too many crit i cal path
tasks and the oth ers with gaps in their
sched ules are twid dling their thumbs
while wait ing for the crit i cal path folks
to deliver the goods. The solu tion is to
look for tasks belong ing to the crit i cal
path folks that may be trans ferred to
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the peo ple with gaps. This is very much 
an iter a tive pro cess as you are look ing
for clever bits of reas sign ment that will
neatly cover the gaps in some folks’
sched ules while elim i nat ing the spikes
in the crit i cal path folks’ sched ules.

To solve the dif fer ence between
devel oper A with a gap and devel oper B 
with a spike, you might have to rotate a
sub set of tasks through devel oper B
and devel oper D to make it all work
out. The goal is to mas sage your sched -
ule until your resource usage view
looks like a nice clean brick of time
with all gaps filled and the whole team
fin ish ing up at the roughly the same
time.

All freshly minted pro ject plans are full
of errors, incon sis ten cies, and omis -
sions. All of my pro ject plans needed
sev eral passes to get into shape, and
the dif fer ence from the first draft to the 
first revi sion is always the most dra -
matic. You will not be able to fix these
flaws the same day that you cre ate the
sched ule. Instead you must let it jell for 
at least a week and then come back and 
read through the sched ule care fully
with the leads of your team with a

crit i cal eye. Take the time to do this
and you will make a sched ule at least
twice as strong as it was just a week
pre vi ously. Nov el ists must do this with
fin ished manu scripts; pro duc ers should
also set aside their sched ule for a time
and revise.

A fine sched ule that is locked up and
kept in the ora cle’s tower is not very
use ful. A pro ject plan must be a com -
mu ni ca tion device used by the whole
team. Every time I think of pro duc ers
who keep the sched ule infor ma tion
secret, I squint like Clint East wood and

twitch my fin gers look ing for a gun.
Man aging a team is not a man age ment
vs. the devel op ers con test! Take the
sched ule and paste it up on the wall! As 
the team mem bers get tasks accom -
plished, have them go up and high light
com pleted tasks (more on mea sur ing
prog ress in the next chap ter).

Take the time to cre ate cus tom ized 
reports for each of your team mem bers. 
MS Pro ject boasts a num ber of reports
includ ing To Do Lists and a Who Does
What list, as shown on the fol low ing
page.
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Also, you can sort the main Gantt chart
by resource name and print out just
that sec tion of the sched ule. Print out

mini Gantt charts for each team mem -
ber to stick up on their own walls—
they’ll love it!
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Chapter 21 > > > > > > > > > > > > > > >

Measuring Progress

On Leadership
There are many books you could buy on 
lead er ship, and I am sure many of them 
are worth while to read. In this sec tion
of the chap ter I am putt ing down what I 
think lead er ship in game devel op ment
is all about.

As a leader your job is to be out in front 
and guide your troops to some goal. You 
will likely do a good job of lead ing
towards the goal if you keep it in mind,
and cor re spond ingly you will do a
crappy job if you can not fig ure it out.
This pain fully straight for ward fact is
the num ber one respon si bil ity of the
leader.

Despite how obvi ous this rule is, it
is all too easy to for get what the goal is. 
For the great major ity of game pro jects
it is to cre ate a great game on time and
on bud get (three goals com bined actu -
ally). I dis cussed in ear lier chap ters
how to use your busi ness param e ters
and how to shape these goals to reflect
your spe cific goals. Here are a few
exam ples of how the goal is some times
for got ten:

As a leader you will some times
come across employee behav ior that is
underwhelming. Spe cifically, you might
have tasked an employee to per form a

cer tain set of tasks only to learn later
that he has not made good prog ress due 
to his claim of insuf fi cient infor ma tion
to get the tasks com pleted. Your emo -
tional reac tion is to be defen sive and
point out all of the instruc tion you have
already pro vided on the set of tasks and 
express your frus tra tion that the
employee is not tell ing the truth. Com -
pounding this frus tra tion, the con ver sa -
tion is tak ing place in front of other
team mem bers. You assert clearly that
the employee is fib bing and is not rec -
og niz ing the suf fi cient infor ma tion you
have pro vided to get the job done. Here 
you have blown it. The other employ -
ees are being pre sented with a choice
of whom to believe—you or the
employee in ques tion. Is the employee
lazy and not only shirk ing his work but
lying and try ing to shift blame to his
super vi sor? Or, are you being an arbi -
trary man ager so inse cure about your -
self that you resort to being harsh on
your employ ees in front of other team
mem bers? Either out come is bad for
the com pany; the employ ees lose a lot
of respect for either you the man ager
or for their team mate. See? The leader
in this case for got the goal is to be sure
the employee has all of the infor ma tion
and resources he needs to accom plish
his task and was instead focused on
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defend ing him self at a con sid er able loss 
to the com pany.

What should the leader do? In most 
of the cases where employees are
claim ing that they are con fused and do
not have enough infor ma tion to get the
job done, the best pol icy is to pro vide
them with more infor ma tion until they
under stand what they need to do. If you 
are pressed for time and are unable to
help them get this infor ma tion, sim ply
del e gate the task directly to them! Ask
them to fig ure out what the issues/
goals/require ments for the task are and
after they have fig ured out the task of
what they are sup posed to do, only
then carry out the work. By far, most
employ ees will respond well to this
direc tion. If you have hired well (and I
assume you have or you will have too
many prob lems to be suc cess ful), then
in the over whelm ing major ity of cases
your employee is gen u inely con fused
and it is indeed your fault that he does
not know enough to make strong prog -
ress on the task.

In the game indus try it is
extremely com mon for most mem bers
of the devel op ment team to wear mul ti -
ple hats and have quite a lot of respon -
si bil ity. This is even truer of the
man ag ers on a game pro ject. Most
game indus try man ag ers must per form
their man age ment duties as well as a
con sid er able amount of pro duc tion
work depend ing on the skill set of the
man ager and the needs of the pro ject. I
have seen sev eral instances where the
leader was overtasked and due to time
pres sure pro vided min i mal guid ance to
his staff. In the end he got into a defen -
sive argu ment with the staff over
whether or not the employee had
enough infor ma tion to get the job done.

What do you do if the employee is
truly lying and he is shirk ing his work
and try ing to blame it on you? This is a
seri ous prob lem, and the best way to
deal with this prob lem is to wait 24
hours to cool off and ask your self again
if his claim of not hav ing enough infor -
ma tion could be valid. If it still seems
like an out right lie to you, then you
must con front this employee and nip
this bad behav ior in the bud before it
grows out of con trol. Spe cifically, do not 
dress him down in front of his team -
mates; instead, after the cool ing-off
period, take him into a pri vate office
and let him know that you are not los -
ing your mind and that he is lying to
you. Make this a ver bal or writ ten
warn ing at your dis cre tion and then be
con sis tent. If he per sists in this malev -
o lent behav ior, you will need to let him
go before he cor rupts the rest of your
team.

There is a class of man age ment
prob lems sim i lar to this I call task rejec -
tion.  Nat u rally, you will want to min i -
mize task rejec tion on your pro ject, as
it is extremely unpro duc tive.

JARGON: Task rejec tion—the author’s
term for the behav ior of devel op ers to
some times carry out a task with some
form of pas sive-aggressive behav ior.

Employees prac tice task rejec tion due
to a lim ited num ber of rea sons:

1. They are sim ply employ ees with a
poor work ethic.

2. They do not have enough infor ma -
tion to carry out the task.

3. They feel that the goal as out lined
to them is unat tain able.

4. The employee is fac ing a prob lem
in her per sonal life that is caus ing
her a sig nif i cant dis trac tion.
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I hes i tated to list prob lem #4, because
in my expe ri ence an oth er wise com pe -
tent employee even while faced with
sig nif i cant per sonal prob lems con tin ues 
to per form her duties in good speed
while under this dis trac tion.

If you have an employee with a
poor work ethic, I sug gest you sim ply
let him go. I find it impos si ble to instill
a sense of work ethic in those who lack
one. I believe that let ting this type of
worker go is hon estly the best action
you can take on behalf of the employee.

Prob lem #2 should be the eas i est
to solve and is by far the most com mon. 
I always find it amaz ing when I walk
into an employee’s office and ask what
is going on with some task he is not
get ting done, and he pauses and thinks
about the task, almost as if it was the
first time he has given it deep thought.
Then I dis cover that he does not have a 
key piece of infor ma tion to get over
some of hump. Your job is to sim ply
sup ply the infor ma tion or sup ply him
with the path to the infor ma tion and
then he will be able to cheer fully carry
on with the work.

The employee who feels he is fac -
ing an impos si ble task will usu ally feel
defeat and will some what shut down.
Some of your stron ger employ ees will
almost per versely focus in on a very
nar row prob lem and exe cut e that prob -
lem with supe rior qual ity. This is an
issue you must resolve quickly. A key
man age ment task to keep your peo ple
happy and hum ming with bite-size
achiev able goals. It could be that the
employee is cor rect and the goals you
have out lined are too dif fi cult to
achieve, or it could be sim ply that he
per ceives that they are too much. In the
case of the per cep tion prob lem, it

should be rel a tively straight for ward to
fix that impres sion. On the other hand,
if the goal is truly unat tain able, then
you have a prob lem.

Why is the goal unat tain able? Is it
because you sched uled overaggres -
sively in the des per ate hope that your
devel op ers will chase your impos si ble
dead line and will in turn be less late?
Or is the goal sim ply unat tain able? If
you are between a rock and a hard place 
and you have no options, then I sug gest 
you be open and hon est and acknowl -
edge to your employ ees that you know
the goal is unat tain able but you wish to
press for ward for some good rea son. If
you are a man ager with a fake dead line
approach, I implore you not to do this; it 
only burns out the devel op ment tal ent.
Put more work into your sched ul ing
and plan ning, and your pro jects should
run smoother.

I got ahead of myself; why do I stress
goals? Give your peo ple spe cific tar gets 
such as “fin ish three char ac ter mod els
by the end of the month” rather than
set arbi trary hours. The rea son is peo -
ple pretty much fin ish what they are
sup posed to, whether that means fin -
ish ing the char ac ter mod els or fin ish ing 
their hours, and they opti mize their
work behav ior to meet their goals.
Which goal is more impor tant to you:
achiev ing some sort of mile stone or
being sure your team spends X num ber 
of hours work ing on your pro ject?

Lately, I have been fond of set ting
achiev able but dif fi cult goals for my
team such as “Clear 200 bugs from the
data base this week and you can all take
Fri day off.” They enjoy the empow er -
ment and dig in and focus.
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Task Tracking
To mea sure pro ject prog ress you must
track the tasks that have been com -
pleted, the remain ing tasks, and the
newly iden ti fied tasks. Microsoft Pro -
ject as a pro ject man age ment soft ware
solu tion, you would think, would be
great for track ing what has been com -
pleted, what remains, and what is new.
It turns out that it is fairly tedious to do 
all these activ i ties. I swear I think
Taldren could make a bunch of money
by cre at ing a truly easy-to-use and
effec tive pro ject track ing soft ware
pack age. In MS Pro ject, tasks that are
com pleted are dif fi cult to move around;
as soon as you mark them 100 per cent
com plete, they are frozen in the sched -
ule like boul ders in the stream. If you
are using the auto mated lev el ing tool
(one of the main rea sons to be using
Pro ject in the first place), these boul -
ders act as annoy ing nui sances that
must be man u ally moved about. If a
task is marked com pleted but lies in the 
future, I think Pro ject should shift
it back in time behind “now,” adjust ing
dura tion if need be; the task is done!
So Project does not help much when it
comes time to mark tasks com plete.
Entering new tasks is actu ally eas ier in
my opin ion than mark ing tasks com -
plete. It still requires adjust ing the
depend en cies between tasks and prob a -
bly re-leveling work between
resources. How ever, that work is
appro pri ate and nec es sary as you want
to under stand the impact of the new
tasks on the rest of the sched ule.

What is the alter na tive to track ing
a pro ject in MS Pro ject? From run ning
my roundtable “Real Methods of Game
Pro duc tion” at the Game Devel opers
Con fer ence, I have found that most

folks use MS Pro ject to plan their game 
pro jects and use either Excel, a data -
base appli ca tion, or a bug track ing
appli ca tion to track their pro ject tasks.
All three of these treat a task as a
record in a sim ple data base, allow ing
the man ager to quickly add records and
mod ify exist ing records. It is easy to
sort the records both in a spread sheet
and in a bug track ing sys tem (note that
data base appli ca tions like FileMaker
Pro and Access are used to cre ate
rough, inter nal bug/task track ing data -
base appli ca tions).

The ease of use of these sys tems
blows away MS Pro ject in raw speed for 
the man ager. The great neg a tive of dis -
pens ing with MS Pro ject is that you will 
not be able to iden tify crit i cal paths,
over loaded resources, or task depend -
en cies. Those are pow er ful pro ject
man age ment tools to set aside. In the
real world it seems that all of the best-
 laid plans fall vic tim to the Pile-Of-
Stuff-We-Must-Do-So-Why-Bother-
 With-Project phi los o phy. This is a
heavy prob lem on my heart, and I have
not yet fig ured out how to best solve
this prob lem other than have better
pro ject man age ment tools. Some teams 
lit er ally have a full-time human devoted 
to updat ing MS Pro ject files for large
teams of 25+ devel op ers; other smaller 
teams of 10 or fewer sim ply keep lists
of things to do from high to low and
work on the highs until they are all
gone and then the medi ums and then
the lows. You need to mea sure the size
of your team and fig ure out what level
of meth od ol ogy you require.

I do have a spe cific rec om men da -
tion though: Use MS Pro ject to cre ate a 
skel e ton of real, mea sur able tasks that
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are almost like a con tin u ous string of
micro-milestones each of your team
mem bers must achieve for the game to
ship on time. Then use a spread sheet
or data base appli ca tion to track the
thou sands of minor bugs and tasks that
come up dur ing actual pro duc tion of the 
game. This allows you to main tain an
MS Pro ject plan to do high-level pro ject 
plan ning tasks like decid ing you can not
afford to take the time to cre ate the
map edi tor so all of the tasks asso ci ated 
with the map edi tor should be pruned
from the plan. Or you see that the ani -
ma tion work is fall ing behind and that
you need to hire another ani ma tor.

As for spe cific bug track ing soft -
ware to use, see the sec tion on qual ity
assur ance in Chap ter 18, “Tech ni cal
Design.”

It might be a lit tle extreme, but I feel it
is a use ful axiom of pro ject man age -
ment to assume that only vis i ble tasks
will be com pleted by the devel op ment
team. I have a bagful of tech niques that
I use to make tasks vis i ble.

The Daily Journal

Games are built a day at a time, and
there are a sur pris ing few num ber of
days to com plete a game. If you are
slated to make a game in 18 months,
then from a Wednes day to a Fri day each 
of your devel op ers must com plete a full 
1 per cent of all they are going to put
into the game. Each day counts. That is 
why I force my guys to fig ure out what
they are going to get accom plished each 
day when they arrive in the morn ing
and pub lish that infor ma tion on our
intranet appli ca tion we call the Daily
Jour nal. Below is a screen shot from
one of my entries.
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The Daily Jour nal is a sim ple appli ca -
tion that stores your jour nal entries day 
by day. As you can see, it dis plays my
name as a link so that any one can click
on it and go back and view the whole
his tory of my daily entries as shown in
the fol low ing screen shot:

Where the task vis i bil ity shows is in
the view where each per son’s daily
jour nal is auto mat i cally scanned for the
first line and com piled into a what-
 everyone-is- doing-at-a-glance view,
shown in the fig ure on the fol low ing
page.
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You may notice that we are able to cus -
tom ize it at will and place such infor ma -
tion as the SFC3 build num ber, which is 
auto mat i cally gen er ated by our build
machine. This assists peo ple enter ing
and review ing bugs to be able to know
the cur rent build. Another cus tom we
have is to note what time we came in
that day and what time we left. We also
use the nota tion of an X next to a task
that has been com pleted and an O next
to a task that is in prog ress (some times 
I only give myself the credit of a low er -
case o if I do not feel that I have made
sig nif i cant prog ress on a task).

The whole team-at-a-glance mode
has vastly increased the effi cacy of my
man ag ers as well as myself for col lect -
ing the infor ma tion about what every -
one is work ing on that day. When I was
work ing at the Dreamer’s Guild they
once tried a sys tem where a pro ducer
with a clip board would walk through,
ask ing each per son what he or she had
accom plished that day or week. I
remem ber how we resented that per -
son and the clip board as a waste of time 
and won dered why some one could not
find a work sta tion for them and put
them to work! Now with the Daily
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Jour nal not only have we saved a tre -
men dous amount of pre cious human
time, but we have also opened up the
Daily Jour nal to every sin gle per son in
the com pany! You would be sur prised
what a morale booster it is for every one 
to be able to check up on me or any one
else in the com pany and see what is
going on. Some peo ple are nat u rally
pos i tive and oth ers are nat u rally sus pi -
cious. With full vis i bil ity up and down
the chain, every one is reas sured what
the rest are doing. Sim i larly, the Daily
Jour nal acts as a polite forum for show -
ing off what you have accom plished to
the whole com pany with out draw ing
undue atten tion to your self.

Finally, the Daily Jour nal acts as a
just-in-time trou ble shoot ing device, as
many times you will see some one
work ing on task X that reminds you
that you need task Y from him or her,
or that, whoa, task X should n’t start
yet; work on task Z instead! I also
encour age peo ple to write in con cerns
that need air ing team-wide to get mul ti -
ple peo ple’s atten tion on solv ing
dif fi cult or vague prob lems.

In prin ci ple many of these func -
tions could be accom plished by send ing
an email to the whole team; how ever,
that would end up being more stuff in
my email box for me to sort through
com pared to the ele gant web dis play.

The Wall

The wall is in ref er ence to a num ber of
ways I plas ter our walls with task lists.
I dis cov ered when I first started lead ing 
teams that peo ple have a very flex i ble
amount of energy and focus that they
bring to their devel op ment day, and it is 
up to you as the pro ject leader to har -
ness the full value of their day.

I noticed that game devel op ers
love to com pete . A healthy team loves to 
kick ass with the tasks and wants to
clear them off and move on. Typically
this exhib its itself with some mem bers
of the team check ing off all their tasks
and check ing out early while other poor 
souls have their week end doomed to
fin ish up their tasks.

I started by extract ing from MS
Pro ject or the bug list the tasks that
had to be com pleted by the next mile -
stone. I wrote them out on a white -
board in my office with a col umn for
each mem ber of the team and asked my 
team mem bers to come in and check off 
their tasks the moment they were com -
pleted—not in batches! The effect was
to cre ate a lit tle game where peo ple
would come in and check off their tasks 
and simul ta neously see how they stood
com pared to the oth ers on the team. If
they were “ahead” they would feel
good, and if they were “behind” they
would feel the pres sure to focus and get 
stuff checked off.

This com pe ti tion bit works really
well. How ever, as every man ager
should admit, when the tasks were
assigned they were only esti mated  to be 
lev eled out between the devel op ers;
many sur prises and details occur dur ing 
devel op ment. I have always main tained
that game devel op ment is a team effort, 
and I do not like peo ple to gloat that
they are way ahead of every one else.
Instead of allow ing ugly dis par i ties
between team mem bers, I con tin u ously 
adjust task assign ments to do real-time
lev el ing. This relieves the pres sure on
the folks who were behind and were
feel ing that their load was unach iev -
able, and it puts healthy pres sure on
the guys who were ahead to get back
and put their shoul der into the prob lem. 
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This is the key to the man age ment
style I have used through out my career 
in lead ing games, and I feel it is the
only fair way to man age the team. Of
course this real-time task lev el ing
requires a lot of judg ment to be sure
that all of the team mem bers will not
task reject and not take advan tage of
the “free lev el ing.” This I have found

not to be a real prob lem in prac tice, as
we only hire excel lent peo ple.

I do not use whiteboards any more
as my hand writ ing is not very good and
it is too slow to update. Instead, I use
MS Excel to cre ate lists in a spread -
sheet to cre ate punch lists of tasks that
need rapid exe cu tion. See the following 
for a real exam ple of a list of tasks on
SFC3 dur ing mid-production:

Chapter 21: Measuring Progress 283

Status Who Art? Priority Est Where What

MH 10 E Skirmish If I am the only human and I click start - auto
ready all players and begin the game

MH 10 E Skirmish All ships should default to higher officers

MH 10 E Skirmish Need to supply the mission objectives for a
skirmish game

MH 6 E Supply Ship Do not display Trade-In or Cost of ship in a
non-campaign game

MH 7 M Skirmish Removing frustrating highlighting mechanic as
per Scott's comment on the different player
lines

MH 7 M Skirmish Hang in skirmish setup when I was doing
free-for-all between a Fed DN and a Kli DN and
I clicked on all sub panels like Officers, Refit,
Supply for both ships

MH Yes 3 M Skirmish Where do we put mission descriptions?  Or just
have longer more descriptive mission names

MH Yes 10 H Skirmish The clickable options need to be visibly
clickable - suggest a shadow box or
something????

DF 10 E Battlefest Always default newly spawned ships in skirmish 
to Red Alert

DF 10 E Battlefest Delay after the player dies before spawning
new ship to savor the explosion

DF 10 E Battlefest Battlefest ships should be created with good
tractors, anti-cloak device, etc…

DF 8 E Tactical Rear-firing torpedo arcs are too narrow

Art Yes 10 E Everywhere All weapon arc pie charts should have a bright
color for the actual arc and darkness for out of
arc.

Art Yes 10 E Everywhere Cloaking Devices need an icon

Art Yes 10 E Tactical Remove the target speed indicator hole in the
bottom bar

Art Yes 10 E Tactical Weapon arc button needs to be reversed

Art Yes 10 E Vessel Library / Refit Weapon arc button needs to be reveresed

Art Yes 8 E Everywhere Warp system icon needs to be revisited

Art Yes 6 E Tactical Remove metal border around the tactical map

Art Yes 9 M Vessel Library / Refit Move the variat choose to just under the ship
description at the top of the screen

Art Yes 8 M Tactical Open up the shield reinforcement click area

Art Yes 6 M Tactical Speed text at the bottom bar hole needs to stop 
jumping around

SB 10 E Reticule Move all of the target related text under the
tactical map

SB 10 E Reticule Remove target name from the reticule

SB 10 E Reticule Remove speed and range from the reticule
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SB 10 E Reticule Change the reticule art to the art explored in
Photoshop by Erik and Scott

SB 10 E Tactical Firing probes will uncover cloaked ships within
a radius of 5 around the probe

SB 10 E Weapon Text Weapon text on the HUD screen should be
separated for each weapon

SB 10 E Weapon Text Weapon text shall be colored Green for
Charged & in arc, Yellow for Charged and out of 
arc, and Red for uncharged, offline, or
destroyed

SB 10 E Weapon Text Weapon text status text should be "Ready", "No 
Arc", "No Charge", "Offline" and "Destroyed" 
with Offline, No Charge and Destroyed all
sharing the red color state

SB 9 E Tactical All ships' basic scanners should have a weak
anti-cloak ability

SB 9 E Tactical Verify that the battle report stats are accurate

SB 9 E Tactical Remove player fleet loss stat from battle report

SB 8 E Tactical Do not draw the multiple tube bar below
weapon icons

SB 8 E Tactical Have a greater penalty for losing cloak status if
fly too close or too fast

SB 8 E Tactical High forward speed and reverse need more
penalties

SB 8 E Tactical When tapping the Z key and you have no target 
or a friendly selected have an officer say "No
enemy targeted, sir."

SB 8 E Tactical Display the mission title

SB 7 E Tactical Have an Officer warn the player that a ship has
uncloaked nearby

SB Yes 7 E Tactical Add to the enemy schematic area the current
subsystem target

SB 7 E Tactical Torpedoes should explode on your hull

SB 7 E Tactical Ship explosions should be less lethal, but do
damage out to a farther range as per the effect

SB 6 E Debug Add the ability to jump into an AI ship to see
what is going on

SB 5 E Tactical Remain targeted on the enemy while cloaked
even if the player taps away on T and doesn't
actually target anything else

SB Yes 4 E Tactical Chop up the bottom bar indicator lights into
three states reflected no charge, charge, and
finally when in arc, light the other two buttons

SB 4 E Tactical Display the player's race logo when no target
selected

SB 10 M Tactical The weapon & systems icons shall go from
Green to Yellow to Red and then to Black when
destroyed

SB 8 M Multiplayer Add a "shot-clock" to the game to prevent
non-engaging idiots from delaying the game. 
After 10 turns of no activity a cloak appears and 
counts down 3 turns.  If this timer passes
without DAMAGE being scored the game is
ruled a draw

SB 8 M Tactical Everyone gets basic mines, use the mine layer
device for big mines

SB 8 M Vessel Library / Refit Reorganize the ship class as per Scott's
recommendation

SB 7 M Tactical Tone down the cloak effect for larger ships

SB 7 M Tactical Tone down the warp effect for larger ships

A bit of this real-world spreadsheet



These spread sheets I then post in a
cen tral ized hall way near my office and
have the devel op ment team come by as 
tasks are com pleted and check them
off. This cre ates the same vis i bil ity and
com pet i tive ness effect as with the
whiteboard but with the added ben e fit
that I am able to print out indi vid ual
cop ies so the guys are able to have
their own copy of what they are
assigned at their desk.

On Starfleet Com mand 1 I took this 
to an extreme and pre pared daily
spread sheets for each one of the team
mem bers and left their task lists on
their key boards like some sort of evil
pro ject tooth fairy. This worked out
great for every one and we had tre men -
dous effi ciency, but at a great cost of my 
time. Today I feel it is better to cre ate
lists once a week and update as
required. The closer you are to final
can di date, then of course you will need
to update the lists more often.

Many of you might be sur prised
that we have this nifty web solu tion for
our daily jour nal and at the same time
use the rel a tively crude spread sheet
method of deliv er ing tasks. Why do we
not use a bug track ing appli ca tion or
some other web appli ca tion? The
answer is that we do use a bug track ing 
appli ca tion, and it does that job very
well. How ever, those bug track ing
appli ca tions do not focus  peo ple on the
tasks they must get accom plished and
in what order.

To avoid the Sis y phus effect of
 constantly tak ing away peo ple’s accom -
plish ments and replac ing them with
fresh new lists of stuff to fin ish, I sim -
ply leave on the spread sheets a fair
amount of what they have already
accom plished. This looks great when
vis i tors come by and look over these

heavily marked up lists of stuff, and the
indi vid ual team mem bers take pride in
a pile of checked off tasks.

Another nec es sary aspect of task vis i -
bil ity is to hold team meet ings. I am on
record for hat ing meet ings. I hate see -
ing peo ple stare at the ceil ing and drool
and the inev i ta ble silly devel oper jokes
that crop up in a meet ing that is poorly
focused and whose only pur pose
appears to be to steal every one’s life. I
have been at my share of stu pid meet -
ings—Dilbert stuff. At Taldren we have
no stand ing sched uled meet ings;
instead we have core hours, and other
man ag ers and I call meet ings at will
when required. Most of these meet ings
focus on a nar row prob lem that crosses
the bor der between sev eral team mem -
bers. The type of meet ing that is
rel e vant for this dis cus sion is the team
meet ing. Lately we have been call ing
meet ings right after deliv er ing a mile -
stone for Black9 with the rough agenda
of “What exactly are we going to accom -
plish for the upcom ing mile stone,”
fol lowed a cou ple of weeks later with a
meet ing discussing “How are we going
to fin ish up this mile stone?” Despite
the Daily Jour nal, email, the wall, and
man age ment by walk ing around, there
seems to be some mag i cal energy about 
the team meet ing where peo ple really
do open up and share their prob lems
and con cerns and seek out help from
the other team mem bers.

I sim ply can not count how many
new tasks are dis cov ered dur ing a team 
meet ing. I now have a rit ual of ask ing
each per son to declare out loud how
they inter pret their mile stone obli ga -
tions and dis cuss in gen eral terms how
they are going to go about com plet ing
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these obli ga tions. This seems to have
tre men dous power in cre at ing these
ver bal con tracts between team mem -
bers as I can not ever recall hear ing one 
of my guys express ver bally what he
will get accom plished and see him fail
to fin ish it (maybe late, but always
accom plished). It seems that folks in
gen eral are more wor ried about let ting
down their team mem bers in a pub lic
forum than fac ing their man ager in a
pri vate meet ing in an office. I am sure
some pro duc tiv ity con sul tant some -
where has a good expla na tion; please
for ward it to me if you come across
one.

The final word I would like to say about 
mea sur ing prog ress is that some times
change for change’s sake will increase
your team’s pro duc tiv ity. The way
change can use fully be applied to task
track ing is to some times change the
focus of the team. Let me pro vide a
healthy exam ple:

I have noticed that game pro jects
col lect a great num ber of small and
easy tasks that are clearly of less
impor tance than the high-priority stuff
the team has been grind ing through. To

har ness the effect of change, every
once in a while I will come in on a Mon -
day morn ing and tell every one, “Okay,
this week I want every one of the text
errors and stu pid lit tle bugs cleaned out 
of the bug data base. Fin ish them and
take Fri day off!” The team loves the
change of pace from work ing a tough
bugs to tear ing through a bunch of
small stuff and seeing the over all bug
count come down. As a man ager you
can feel good about this, for no mat ter
how triv ial a bug is, it takes time to fix.
And you can not allow the game to ship
with easy-to-fix bugs, so you might as
well clean them up. I would much
rather fix 10 to 20 easy bugs than fix
one medium bug that is obscure and
dif fi cult to fix. I call these bugs leaves,
and I think of this switch ing of focus as
clear ing out the leaves from the gut ters.

If you are hav ing trou ble with your
pub lisher ask ing for an unend ing
stream of new fea tures and fea ture
revi sions, I feel it is entirely healthy for 
a pro ject to stop and take mea sure of
the true prog ress of the pro ject by
focus ing the team on clear ing the gut -
ters of these leaves and see ing how
much time is left for address ing new
fea tures and fea ture revi sions.
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Chapter 22 > > > > > > > > > > > > > > >

Controlling Feature
Creep

Making games well would be hard
enough if we were chal lenged with just
iden ti fy ing the tasks and esti mat ing
them well at the out set of a pro ject;
how ever, it is made nearly impos si ble
(and impos si ble for the can cel led pro -
jects) when some one goes about add ing
fea tures dur ing pro duc tion of a game.

Now why would any one do such an
evil act?

The answer is they are not being
evil, they are just try ing to make the

game better by add ing some thing to the
game. I will be the first to say that no
game design ever laid to paper was ever
com plete before pro duc tion began and
that all games need to have their fea ture 
set tweaked, expanded, reduced, folded,
and spindled dur ing the course of pro -
duc tion. That being said, this chap ter
focuses on how to best direct this cre -
ative energy to being more cre ative than 
destruc tive to your game pro ject.

Great Games Satisfy Player Expectations
Care ful anal y sis of all great games will
show that they fully deliv ered on all
expec ta tions that the game devel op ers
planted in the minds of the play ers and
then brought these expec ta tions full cir -
cle with excel lent imple men ta tion of
these fea tures. For exam ple, Bliz zard’s
Diablo is one of the more sim ple games
ever cre ated in the RPG genre, argu ably 
only a slightly more sophis ti cated cousin 
of the arcade game Gaunt let, yet Diablo
has enjoyed far more com mer cial suc -
cess than the mega-RPGs that Bethesda 
has put out in the Elder Scrolls series. I
have to admit, I love the Bethesda
games and long to lose myself in game
worlds that are larger than I am able to

explore. Yet the Bethesda games are
dis tinctly weaker in exe cu tion than the
Bliz zard games. This weak ness I feel is
directly attrib ut able to the sheer amount 
of expec ta tions that the Bethesda games 
open up. For exam ple, Bethesda games
pride them selves on hav ing huge worlds 
where you can step off the story path
and explore any where you want. Well, I
go explor ing off the beaten path and
quickly find the nonscripted fare to be
pretty tame, canned, repet i tive encoun -
ters that due to the com plex ity of the
soft ware are rel a tively buggy. Diablo, on 
the other hand, fea tures one of the
small est game worlds in mod ern games
that still some how gets you from a
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quaint medi eval vil lage through 15 lay -
ers of under ground dun geons com plete
with explor ing hell itself!

id’s games are the fin est exam ples
of small, tight fea ture sets that fully
deliver. The rea son fea ture creep
 happens is that while a game is in pro -
duc tion it is often dif fi cult to imag ine
how the final gameplay will feel, and
out of anx i ety or lack of con fi dence peo -
ple start to sug gest more and more
stuff to throw into the pot. If you think
about excel lent cook ing, it too tends to
be sim ple in ingre di ents when the chef
is con fi dent about his craft, and tends to 
have the fla vors and spices all run
together in a muddy mess when the
chef is lack ing con fi dence.

My basic belief is that fea ture
creep is bad and that every new fea ture
pro posed should have to claw its way
through a gantlet of inter ro ga tion and
exam i na tion before allow ing the pro -
posed fea ture to take its place upon the
sacred sched ule.

Fea ture creep actu ally starts dur ing the 
ear li est parts of the pro ject: require -
ments gath er ing and game design. Here 
it is quite easy to lose track of the core
game you are mak ing (because it is still 
so fresh and new) and start sprawl ing a
bit and toss ing in ill-considered, dis -
tract ing fea tures. The solu tion to this
prob lem is to let the game design doc u -
ment jell for a few days and then crack
it back open and con sciously mark each 
and every task as pri mary, sec ond ary,
or ter tiary.

Right at the out set a lot of your fea -
tures really are not as cen tral and core
to the game as other fea tures. Aggres -
sively push to move as many fea tures
into sec ond ary and ter tiary posi tions as 
you can, right up to the point where
you feel you are com pro mis ing the
game, and then push just a tad more. In
Microsoft Pro ject you will be able to
make notes on the tasks and track the
lower pri or ity tasks by assign ing them
a low pri or ity weight ing. For visual clar -
ity con sider using dif fer ent col ors for
pri mary, sec ond ary, and ter tiary. Some
man ag ers feel this is the wrong frame -
work for get ting the most work out of
their devel op ers. They would instead
rather con sider every pos si ble task a
must-do task and reluc tantly cut tasks
when forced by real ity at the end of the
pro ject. I have found through direct,
hands-on man age ment of my folks (of
which there is a wide per son al ity spec -
trum) that they rel ish check ing off their 
pri mary task lists and love to then tear
through their sec ond ary and ter tiary
tasks rather than plug away at an
impos si bly long task list where the pro -
ducer comes along every so often and
cuts away tasks that are clearly low pri -
or ity when there is no more over time
to give.

Fea ture walk ing is where a sin gle
instance of fea ture creep sprawls into a
whole new series of fea ture requests
and bugs to be fixed. I find these sit u a -
tions to be the most frus trat ing. Here
you are, suc cess fully carv ing time out
of the sched ule to com plete a fea ture
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request only to find out you are fur ther
behind than if you had never agreed to
the fea ture in the first place. Be espe -
cially alert when you accept a new
fea ture, and try as hard as pos si ble to
iden tify where this new fea ture may
take you.

The most dif fi cult fea tures to cut are
the fea tures sug gested by your pub -
lisher. These may come from their
exec u tive man age ment, from their QA
staff, or directly from your pro ducer at
the pub lisher. Most of these folks to
some degree or another wish they were 
the design ers on the game. This is
actu ally a good thing; you want the
folks work ing at the pub lisher’s place to 
be pas sion ate about the game and to
have enough inter est in games in gen -
eral to exe cute their actual job
descrip tions. The side effect of this
required skill set and pas sion is an
ongo ing list of fea ture sug ges tions and
revi sions from these pub lisher folks.
Pub lishers hold the great major ity of
power in the game devel oper-game
pub lisher rela tion ship due to being the
source of cap i tal as well as access to
mar ket. This steady imbib ing of sub -
con scious power often makes it dif fi cult 
for the pub lisher to con struc tively
accept rejec tion of a fea ture sug ges tion
they have made to the devel oper. As a
pub lisher they feel it is mor ally within
their right to request these changes.

My advice is to avoid out right
rejec tion of these pub lisher fea ture
requests. Instead, you should track
them: Immediately tag a fea ture sug -
ges tion with a pri or ity label of pri mary,
sec ond ary, or ter tiary and also develop
a time esti mate for the sug ges tion if
your resources have time to look into it 

(the sug ges tion may be of such low pri -
or ity it does not merit the dis trac tion of 
your team mem bers to esti mate how
long it will take to com plete).

As these pub lisher sug ges tions
begin to pile up, your pub lisher will
likely begin to develop a sen si tiv ity to
the pile of work they have been sug -
gest ing and will likely become sym pa -
thetic and roll up their sleeves and
par tic i pate with the fea ture cut ting as
well as the fea ture creep ing.

No mat ter how the pub lisher tries
to posi tion their sug ges tions con struc -
tively, push back and do not allow them
to develop the asser tion that their sug -
ges tions (or QA’s or the beta tester’s)
are some how more objec tive than your
own team’s sug ges tions. In my opin ion
all of this game cre ation work is pretty
messy gut-call deci sions when you look 
closely.

In fact, the ugly truth of the mat ter
is that many of these pub lisher (or QA
or beta test) ideas are in fact sim ply bad 
ideas. This too will be polit i cally dif fi -
cult for the game devel oper to respond
to. I do, how ever, have a tech nique I
use lately that I feel works best for
every one and of course requires the
most work. Instead of dis miss ing poor
sug ges tions out of hand and get ting into 
a shout ing match with your pub lisher,
stop and think to your self why they
made that par tic u lar sug ges tion. The
sug ges tion itself may be crummy, but
what you should be inter ested in dis -
cov er ing is why they made the sug ges -
tion in the first place. What was
both er ing them that they are try ing to
fix? Focus on that and develop a con -
ver sa tion with the pub lisher. This is
good game design and excel lent cus -
tomer ser vice. The pub lisher should
respond to your gen u ine efforts to
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solve their iden ti fied prob lem and
should be more than will ing to drop
their poor sug ges tion if you are able to
mutu ally develop a truer solu tion to the 
prob lem they iden ti fied.

No mat ter what the pri or ity a given
task may be assigned, strive to push
newly sug gested fea tures as far back in
the sched ule as pos si ble. Any new fea -
ture sug ges tion task that might be
inde pend ently com pleted (and no other
task would be depend ent on that task
being com pleted) should be pushed
back. The rea son for this is that so
many sug gested fea tures tagged with a
high pri or ity under the rel a tively
rosy-tinted glasses worn at the pro -
ject’s begin ning phases will undergo
rapid trans for ma tion into not-so-
 important tasks when it is closer to the
end and time is run ning short. This
crit i cal hard tack must be held through
devel op ment; oth er wise the addi tion of
these “high pri or ity” new fea tures will
cause the sched ule to break and pos si -
bly jeop ar dize a planned, truly core fea -
ture later in the sched ule. These
dropped core fea tures cre ate the jar ring 
lapses between cre at ing player expec -
ta tions and fail ing to ful fill these expec -
ta tions. This is where great game ideas
are turned into medi o cre released
games.

I have talked a lot so far about how to
man age the fea ture creep ing phe nom -
ena, how ever I have not really pro vided 
any spe cific advice as to what to do with 
your sec ond ary and ter tiary fea tures.

My rule of thumb: Be sure to
imple ment fully all pri mary fea tures,

pretty much cut all ter tiary fea tures
(unless they are triv ial to exe cute), and
use the sec ond ary fea tures as a source
of morale and per sonal accom plish ment 
for your devel op ers to chew through as
the sched ule allows. In other words, as
soon as you mark some thing as ter tiary 
you are emo tion ally accept ing it to be
can cel led with out fur ther ado.

The pro ducer should either call a
meet ing or just han dle the fea ture
 cutting her self. I rec om mend at the
begin ning of the mile stone phase that
the pro ducer review all of the out stand -
ing sec ond ary sug ges tions and
deter mine if any of these need to
become ter tiary, and if the sched ule is
under pres sure, deter mine which of the 
pri mary tasks must be con verted to
sec ond ary for the pro ject to remain on
time. Remem ber, it is always far eas ier
to res ur rect a task if you find your self
run ning ahead again com pared to sav -
ing the pro ject after it has already run
sig nif i cantly over bud get due to dis trac -
tions of minor tasks.

If your ter tiary task bucket is get -
ting too full, I sug gest the ele gant
solu tion of open ing up a spread sheet or
data base to track sug gested fea tures for 
ver sion 2.0 of the game you have in
pro duc tion. This has the dou ble effect
of eas ing ugly pres sure on the cur rent
game as well as cre at ing the pos i tive
feel ing of a sequel to the cur rent work
being planned. I call this activ ity flush -
ing ideas to the dream pile.

How far should you cut back? If
you are ahead of sched ule, obvi ously
the pres sure to cut will not be that
great. How ever, do not get too cocky as 
some thing down the road could always
pop up and chew through your time
sur plus and more in short order. I rec -
om mend com plet ing each mile stone
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two to four weeks before it is due if at
all pos si ble.

If you are just on time, I would rec -
om mend being a bit more aggres sive as 
your devel op ers will actu ally work
harder and with higher qual ity if you
ease the sched ule pres sure on them
and turn them into heroes.

Finally, if you are run ning late, you
must act quickly and deci sively to cut

the fea ture sug ges tions down to a more 
rea son able size. Your devel op ers are
actu ally per form ing below their best, as 
they feel like los ers for allow ing the
pro ject to get behind sched ule. You
must remove this ugly feel ing by push -
ing enough pri mary fea tures to
sec ond ary to put you imme di ately back
on sched ule with out any use of 80-hour 
work weeks.
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Chapter 23 > > > > > > > > > > > > > > >

Alpha, Beta, Go Final!

The Test of Well-Laid Plans
Require ments, plan ning, time esti -
mates, Gantt charts, state dia grams,
vec tors, mod els, voice-over files,
menus, meet ings, staff ing up, cut ting
fea tures, add ing fea tures; all of these
activ i ties need to come together and
pro duce a game start ing with the alpha
build.

Back up. There is a build before
alpha called first play able, which is
where the home stretch to mak ing a
game really kicks off. The game should
at this time be essen tially fun. It should 
be easy for any mem ber of the team to
play the lat est build and imme di ately
start rat tling off fea tures they would
like to see in the game. The pro ducer
should be smil ing at this point because
the vast major ity of these sug ges tions
should be planned for con tent and fea -
tures that are just around the cor ner
before alpha is reached.

So your pri mary tar get dur ing pro -
duc tion should be to reach first play able 
as soon as pos si ble but no sooner than
it takes to cre ate robust, healthy soft -
ware along the way. Once you reach
first play able, almost all “big scary
risks” should be dealt with and you
should be at mostly con tent cre ation
and rel a tively well-contained pro gram -
ming tasks. I believe that first play able
is the most impor tant mile stone in a

pro ject. At first play able either you will
see a fun game that sim ply needs more
stuff or you will have engine tech nol ogy 
bits that are poorly bolted together (and 
every one is being polite and not dis -
cuss ing the obvi ous lack of a game).

The con cept of first play able and
alpha used to blend together; how ever,
as the size of pro jects increases it is
becom ing clear that we need an ear lier
stage than fea ture com plete to gauge
the prog ress of a game pro ject. Sure,
there should be mile stones all along the 
way that have spe cific deliv er ables, but
there is a night and day dif fer ence
between a mile stone that has a laun dry
list of things that need to be accom -
plished ver sus being able to pick up a
con trol ler and play a game.

JARGON: First Play able—the first time
all of the major gameplay ele ments are
func tional and play able.

Review your sched ule and prune off all
the “leaf tasks” that do not have any
impor tant depend en cies and depriori -
tize them rel a tive to any task that
deliv ers core gameplay func tion al ity.
An easy exam ple of this is to ver ify that 
your basic local iza tion path ways are in
place, but delay the actual local iza tion
of your game as long as pos si ble.
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Reaching alpha is the sec ond most
impor tant mile stone in my opin ion (do
you see a trend here?). The idea behind 
alpha is that your pro gram mers should
no lon ger be actively break ing the code
base with new fea tures but rather
shifting their focus to clean ing up the
code base.

To allow your self to reach alpha
you must have the cour age to announce 
to the team and to exec u tive man age -
ment that you are fea ture com plete.
Announcing it really is not dif fi cult;
more dif fi cult is resist ing the urges
from the team, beta test ers, and exec u -
tive man age ment to add more fea tures
to the game. The only fair thing to do if
a game reaches alpha and then new fea -
tures are imple mented is to drive the
game back to alpha again before mov ing 
on and attempt ing to reach beta. That
is, after add ing a bunch of new fea tures, 
you should ask out loud, “Are we good
now? Fea ture lock?”

JARGON: Alpha—the point at which a
game is fea ture com plete.

To deter mine whether or not you are at 
fea ture lock, you will need to do two
tasks: Compare the alpha can di date
build to the main tained design doc u -
ments and deter mine if all of the
planned fea tures have been imple -
mented. Next you need to play the
game as a team and hon estly deter mine 
if the game is fun or not. Fea ture-
 complete games will be fun with bugs
and bal ance to address, and games that
are not fun need some thing more or
some thing less. Either way, you are not 
alpha on your way to beta, instead you
are still in pro duc tion.

If your bud get allows, it is always
good to per form some focus group

test ing on your alpha build. Report edly
Microsoft is the king of focus groups
with spe cial ized focus group test ing
experts who use rooms with one-way
mir rors and many other sophis ti cated
tech niques to fer ret out the true opin -
ions of the unbi ased alpha test ers.

Another group of alpha test ers
should be the mar ket ing team. I know, I 
know, great salespeo ple are able to sell
snow to Eski mos, but I always feel
better when the mar ket ing folks under -
stand my games and really get behind
them.

Between alpha and beta your team will
focus on mak ing the game sta ble, fix ing 
crash bugs, clean ing out text bugs, and
bal anc ing the game. The clas sic high
stan dard for beta is a fea ture-complete
game with no known bugs (more com -
monly, no known show-stoppers or no
known shippable bugs).

Dif fer ent groups and dif fer ent pro -
jects have their cus tom ized ver sion of
beta, and I sug gest you use the strict est 
mea sure of beta your group will tol er -
ate. Any relax ing of the stan dards at
beta only invite more fea ture creep and
fea ture revi sion as folks think, oh well,
we will fix the bugs post-beta.

JARGON: Beta—the point at which a
game con tains no known bugs (that are
not shippable).

I highly sug gest that folks treat all of
the time after beta as being gone—
unus able for task ing. With that atti tude
both the pub lisher and the devel oper
will work together to keep the fea ture
set tight and clean and avoid fea ture
walk ing. With all your energy and
focus, the beta can di date should be a
shippable prod uct.
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If you are work ing on a fixed time
bud get to release, you must care fully
man age your time even more to focus
on the bugs that have true high pri or ity 
and not get dis tracted on the micro fea -
tures or even bugs of low or medium
impor tance. This might mean you will
have to con sciously start to close out
tri fling bugs that you know you can live 
with—not sim ple-to-fix bugs like spell -
ing errors, but the lit tle tiny sug ges -
tions that not many peo ple would really 
notice.

If you want to save your self a
bunch of time, do not release your beta
build to beta test ers until you are beta!
That might sound silly, but I dis agree
with Activision’s pol icy of send ing alpha 
builds to beta test ers and respond ing to 
their bug reports until the game is of
shippable qual ity. The rea son I dis agree 
is that your team and the pub lisher’s
QA depart ment is more than qual i fied
to find all the low-hanging fruit in the
alpha build, and you should attack the
alpha with zeal but still only release the 
beta with no known bugs to out side
beta test ers.

I advo cate being even more con -
ser va tive with your beta test ing plan
and release the beta in stages: Release
a build to 25 test ers for two weeks, fix
bugs, then release to 100 test ers for
four weeks, fix bugs, and then open it
all the way up to your final num ber
amount of test ers, per haps 1,000 or so.

The beta test ers are there to find
bugs and flaws in bal ance that escaped
the atten tion of the in-house QA teams. 
Out side of high-priority com pat i bil ity
bugs, the beta test ers should only be
find ing crash bugs by using the game in 
unex pected ways and find ing other
low- priority obscure bugs. You want to
use the beta test ing feed back to make

your game bul let proof. So if you release 
the beta build too early or to too many
beta test ers at the start, you will often
be clob bered with reports on bugs your
team already knows about and many
dupli cate reports.

You will also need at least one full-
 time per son to han dle the com mu ni ca -
tion with the beta test ers. It is far too
easy to cre ate the expec ta tion with the
beta test ers that they are play ing an
impor tant role in the devel op ment team 
and to dash that expec ta tion with a
dem on strated lack of coor di na tion and
com mu ni ca tion.

The road to the final gold mas ter for all
of my games is blurred with mem o ries
that I can not recall with clar ity. I
remem ber mak ing hot to-do lists two
to three times a day and sleep ing in the
offices and wan der ing around Costa
Mesa in the mid dle of the night, eat ing
at the local Inter na tional House of Pan -
cakes or Denny’s. Is there a method?
Not really—it is just test, fix, test, fix,
test, fix until you run out of time. Sure,
the QA team will make a few regres -
sion tests to dou ble-check that every -
thing that was pre vi ously fixed stayed
fixed (there are always sur prises), and
there may still be some fea ture revi -
sions going on to accom mo date beta
tester feed back.

JARGON: Gold mas ter—the final can di -
date build that becomes the mas ter
used for pro duc tion of the final game.

A big deci sion to make between beta
and final is whether or not you are
going to patch the game. It may sound
unro man tic, but I believe the major ity
of games that release patches knew
before release that they would need to
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cre ate a patch. So if you know you are
going to cre ate a patch, it is better to be 
hon est with your self and the team and
be orga nized about the patch plan ning.

For exam ple, on SFC1 we real ized
we were low on time about 60 days
from release and decided to pull two of
the six play able races from the sin gle-
 player cam paign; how ever, we left
those two in for multiplayer mis sions.
This allowed us to take those mis sions
off the QA plan and the cor re spond ing
set of bugs to after release. This also
allowed us to sweeten the even tual
patch that had bug fixes with two new
cam paigns, mak ing the game 50 per -
cent larger from the sin gle-player
per spec tive.

If you are cre at ing a con sole title
that abso lutely pos i tively can not have a
patch, then your entire phi los o phy on
how you will approach bugs will be dif -
fer ent from a game with a patch. I recall 
hav ing a phone con ver sa tion with a
fairly highly placed Xbox exec u tive,
who was gush ing with pride over the
recent suc cess of Morrowind for the
Xbox. It was sell ing through like crazy
despite being the buggiest game to date 
from the exec u tive’s own vol un tary
admis sion. He said the final eight
weeks of test ing was focused purely on
iden ti fy ing hang bugs and that the QA
and devel op ment teams ruth lessly
ignored all other bugs no mat ter how
triv ial to fix in the pur suit of ship ping a
crash-free Morrowind on the Xbox.

The real chal lenge in exe cut ing the 
final can di date well is to avoid cre at ing
new bugs while clos ing older bugs. Not
only does this not help, but many times
it may hurt as the new bugs could be of
greater sever ity than the older bugs.
One method to address this prob lem is
to use what is called pair pro gram ming:

two pro gram mers in front of one work -
sta tion. There is a phi los o phy of
pro gram ming known as extreme pro -
gram ming that holds pair pro gram ming
as one of its cen tral tech niques to cre -
at ing reli able and robust code. I fully
agree that pair pro gram ming pro duces
reli able and robust code, but for the
great major ity of pro duc tion time, this
is a lux ury that is really not required.
How ever, dur ing those final three
weeks of code tweak ing, it is of con sid -
er able com fort to have another person
ver ify your changes. Dur ing pro duc tion
my teams tol er ate pair pro gram ming
only on very tough prob lems, but dur -
ing the pur suit of the final can di date
every one wel comes the com fort of
shar ing the stress and respon si bil ity of
their bugs with another.

Even if you use pair pro gram ming,
my final bit of advice on the pur suit of
the final can di date is to not mod ify any
code in the final ten days of pro duc tion.
Instead, doc u ment bugs and flaws and
stick them in the readme. If you find
triv ial-to-fix bugs like errors in the text
assets, fix them with cau tion. If you find 
seri ous bugs in the main game exe cut -
able and you feel the game sim ply
can not ship with these bugs, per form
the fix and then reset your clock for
another ten days of test ing before
release. I thought I under stood this
well with SFC1, yet all of the major
bugs the fans encoun tered with the
final release were bugs intro duced in
the last ten days of the final can di date
cycle. Even with pair pro gram ming
errors sneaked through faster than the
QA team could iden tify.

Obvi ously if you have no time limit
on when you have to ship your game,
then qual ity is the high est pri or ity for
your game. In that case, the pur suit of
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the final is much sim pler, if not lon ger.
You are free to iter ate until all known
bugs are fixed or the only ones

remain ing are below your qual ity
thresh old and the beta test ers have
stopped report ing new bugs.
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Chapter 24 > > > > > > > > > > > > > > >

Point Releases vs.
Patches

Patches—the bane of PC games. It
seems it is impos si ble to buy a PC
game with out it requir ing a patch
shortly after release. Often a patch is
avail able as soon as the game hits the
store shelves; what gives? If the devel -
op ers are able to have a patch ready by
the time the boxes are on the shelves,
why did they ship the game before it
was fin ished?

The basic prob lem is that soft ware is
far more com plex than is appar ent to
both the con sumer and the devel op ers.
Com pounding this prob lem is that soft -
ware is a dig i tal sys tem that usu ally
works or does not work with noth ing in 
between. Com puters are very lit eral
machines and have no abil ity to inter -
pret what they should do when there
are minor flaws in the soft ware code or
data. This is in con trast to things found
in the real world. Most cars start off in
great con di tion and then one day wind
up at the junk yard, but along the way
they mal func tion and receive repairs.
Along the way to mal func tion ing, a car
may develop a leak in a tire, be slow to
start, make a strange noise at 4500
rpm, spill out too much smoke, drift to

the left, or just become dirty. None of
these suboptimal behav iors will stop
the car from per form ing its basic role in 
get ting you to work. All of these bad
behav iors are “bugs” that need to be
fixed, but in stark con trast to soft ware
it is rare for a car to unex pect edly
“crash”—except of course due to “user 
error” (or other “users”). Soft ware
often runs splen didly with out the
slight est hint of a prob lem and then
crashes instantly with no pos si bil ity of
recov ery. This patho log i cal behav ior is
the main cul prit in our frus tra tion with
soft ware.

Think of eat ing out at din ner; it
does n’t always taste the same. The
water melon may be underripe at the
salad bar, or the chicken may be a lit tle
too pink at the bone for com fort, or the
baked potato was under cooked. None of 
these are issues that will pre vent your
meal from “func tion ing.” In fact, most
peo ple will just deal with this with out
any thought and move on; oth ers might
send their chicken and potato back to
the kitchen for more cook ing. Either
way the “user” of the din ner has a lot of 
flex i bil ity and con trol in deal ing with
the “bugs” found in the din ner. None of
these din ner “bugs” are tan ta mount to
a crash. A crash would be more like
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going back for a sec ond help ing of egg
salad at the com pany BBQ after it has
been sit ting in the sun for four hours;
that will “crash” the user’s “oper at ing
sys tem.” That bad egg salad will indeed 
irri tate the aver age con sumer, but for
the most part, food prod ucts, while hav -
ing many “bugs,” cause very few
“crashes” and result in very lit tle
“user” frus tra tion.

Or take a used house that some one 
would be happy to buy. It will have hun -
dreds of hair line cracks in the cement
walk ways, stains on the tile, rust in the
gut ters, squeaky floor boards, insects
liv ing inside, and so on, and all of this is 
nor mal. It is unrea son able to expect a
house to be free from all errors and
“bugs” of con struc tion; even new
homes will fea ture doz ens of minor
defects. The key again is that none of
these minor prob lems will affect the
value or func tion of the home in any
mate rial man ner.

Back to soft ware. Again our soft -
ware is very frag ile; feed it just a bit of
unex pected data or wan der off into user 
behav ior not planned for and the soft -
ware will usu ally fault in a way that is
vis i ble, mate rial, and frus trat ing to the
user. There are tech niques for mak ing
soft ware more robust such as excep tion 
han dling, where the pro gram mer pur -
posely writes code for cases of use that
are not sup posed to ever occur (excep -
tions) that are han dled by other blocks
of code so the soft ware is able to grace -
fully recover.

JARGON: In C++ this is accom plished
via a try block where the pos si bil ity of
fail ure could occur, a throw state ment
when an excep tional case occurs, and a 
catch state ment that pro vides the spe -
cific excep tion han dling code.

The rea son mil i tary, med i cal, and espe -
cially space mis sion soft ware is so
expen sive to develop is the reli abil ity
and robust ness require ments that soft -
ware must ful fill. There have been
many robotic space craft mis sions that
were ini tially thought to be com plete
fail ures due to mechan i cal and/or soft -
ware bugs that were over come by solid
soft ware and/or updat ing the soft ware
on the space craft. The most pos i tive
exam ple of this is per haps the Gali leo
space craft with Jupi ter as its tar get.
After trav el ing through mil lions of
miles of space, the high-gain trans mit -
ting anten nae failed to deploy. This was
a big trag edy; after spend ing nearly $2
bil lion and nearly two decades from
con cep tion to arrival at Jupi ter, all was
con sid ered lost. All the rest of Gali leo’s 
instru ments checked out, but what
would it mat ter if Gali leo were mute
and could not send back the data and
images of the truly awe some Jupi ter
and its own min ia ture solar sys tem of
sat el lites. The only way for Gali leo to
com mu ni cate was through its low-gain
trans mit ter, which it used dur ing the
inter plan e tary jour ney. The prob lem
with this antenna was that it was only
capa ble of about 1/100th the band width
of the high-gain anten nae. After much
grief and anguish some rocket sci en -
tists and pro gram mers got together and 
upgraded the com pres sion algo rithms
that Gali leo launched with, and in the
end Gali leo was able to trans mit about
one-tenth the data they had planned to
send back. While still a dis ap point ment, 
this sim ply required the var i ous sci en -
tists to think more care fully about
which images and data they truly
wanted to down load from the space -
craft. In the end, less sci ence was
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per formed, how ever, sci ence was
per formed.

All game soft ware that I know of
has some bugs; even the sim plest and
most rig or ously tested of con sole titles
con tain a few. I cer tainly agree and
acknowl edge that there are wide spans
from the infa mously fail ing Battle -
cruiser series to the near mar vels of
per fec tion that Nintendo released such
as Mario64 and Zelda64. In the pre vi -
ous chap ters we dis cussed how to best
ship a game with the few est flaws pos -
si ble. This chap ter dis cusses your
options in deal ing with patches, point
releases, and fan-requested fea tures
after release.

The fin est piece of mod ern PC
game soft ware from a high-quality
ultra-low bug count point of view, in my 
opin ion, is Coun ter-Strike. Coun ter-
 Strike enjoys an impec ca ble ped i gree;
the engine behind Coun ter-Strike is the 
Half-Life engine, which in turn is
Valve’s mod i fi ca tion of id Soft ware’s
Quake I engine. Both Quake and
Half-Life were devel oped by the best
devel op ers in the world and received
far more test ing and revi sions than the
aver age PC game. On top of this mar -
vel ous tech ni cal foun da tion, Coun ter-
 Strike was in what seemed like inter mi -
na ble beta. I believe that is the tru est
rea son why Coun ter Strike runs so flaw -
lessly: it was in open beta for over 18
months, and at a cost of $0 and loads of
fun, it has become prob a bly the sin gle
most tested game in the his tory of elec -
tronic gam ing. Coun ter-Strike remains
one of the world’s most pop u lar games
despite its lack of any tra di tional mar -
ket ing and dis tri bu tion and after over
three years of release!

It seems that to obtain truly
bug-free, robust game code you must

release the game to the pub lic respond
to bug reports, and rerelease many
times until the game is per fect or you
run out of devel op ment resources or
the pub lic’s inter est. Again, the pre vi -
ous chap ters dealt with how to make
the high est qual ity soft ware pos si ble
before release; at this point we are dis -
cuss ing post-release.

It is hor ri bly expen sive to patch a con -
sole game. You must send a replace -
ment CD/DVD/car tridge out to the
con sumer and pay for post age for both
the returned and the new fixed media,
as well as destroy the older media and
build replace ments. This has occurred a 
few rare times in con sole gam ing his -
tory. The last time I was aware of this
prac tice was with the first run of Gran
Turismo 2 for the PlayStation 2. One
crit i cal bug that was found post-release
erased the player’s garage (save game). 
In gen eral, it is true that con soles do
not patch because it is finan cially
imprac ti cal. Due to this, most devel op -
ers and pub lish ers spend rel a tively
more money cre at ing an argu ably sim -
pler game rel a tive to their PC breth ren. 
With the stakes so high, the pub lish ers
also staff up larger test teams and take
more time. Finally, as dis cussed ear lier,
the hard ware man u fac tur ers add their
own QA teams to ver ify that the game
meets their stan dards.

Dark clouds of patches loom on the 
hori zon of con sole games. First the
Xbox started off with a hard drive to
accom mo date down load able and incre -
men tal con tent, and now the PS2 also
boasts an exter nal hard drive. These
hard drives were built for online con -
tent, but mark my words, these hard

Chapter 24: Point Releases vs. Patches 301



drives will hold patches in the near
future. Of course, a con sole patch will
never be called a patch; it will be called
an update or an upgrade. Look under
the hood and you will see that some
flaws in the orig i nally released game
will be fixed in the update.

The other extreme from the con sole
game is the online game in regard to
the fre quency of patches being
released. It is not uncom mon for mas -
sively multiplayer games to release a
patch a week or even more often.
Despite this fre quency of patch ing, the
better online games enjoy tre men dous
com mer cial suc cess with gross mar gins 
in excess of 40 per cent and a notice able 
frac tion of the GDP of South Korea. So
if both con sole games and online games 
make a ton of money, what is the rel e -
vance of patches? At the end of the day
you must do what ever it takes to make
a con sumer happy to buy some thing
they do not have to buy—a lux ury item. 
For the con sole game, that means mak -
ing good on the expec ta tion that the
con sumer will be able to pop the new
game into the machine in the liv ing
room and be up and hav ing fun in a mat -
ter of sec onds. For the mas sively
multiplayer online game, that means
the devel op ers will con tin u ously
improve the gameplay expe ri ence since 
the game is sold as a monthly ser vice
rather than a one-time prod uct. This
monthly ser vice arrange ment makes it
not just okay to release patches but
actu ally expected and demanded!

One day I real ized that id Soft ware used 
the term “point release” instead of
patch, and while id Soft ware deserves
the rep u ta tion of mak ing some of the
world’s fin est games, I still felt the sim -
ple use of clean-sounding “point
release” rather than the dull “patch”
enhanced id’s rep u ta tion in the pub lic’s
eye. A point release sounds much more 
delib er ate than a patch. After all, a
patch is some thing you sew onto jeans
or glue onto tires when you are too
poor to buy new—def i nitely not glam -
or ous. A point release indi cates that
you had this patch planned all along and 
it is the user’s good for tune to get this
update from the devel oper.

Now to be fair to id, the qual ity of
their released games exceeds most any
other devel oper’s after being patched.
id also delib er ately adds more func tion -
al ity to their point releases sim i lar to
how online games add fea tures and
improve func tion al ity. Almost all users
feel good about get ting extra func tion al -
ity after hav ing paid for a game. The
prob lem with patch ing games that are
not mas sively multiplayer is that the
user has to log onto the Internet,
search for the patch, down load the
patch, and see if the patch addresses
the par tic u lar bug that the user expe ri -
enced that caused them to go out and
look for the patch in the first place.
Con trast this effort to play ing an online
game, where as part of the login pro -
cess the game deter mines whether or
not your ver sion of the game is up to
date, and if not your local copy of the
game is auto-patched.
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If you have made a good game and the
word-of-mouth ball gets roll ing, soon
play ers will attempt to com mu ni cate to
the devel op ers what new fea tures they
would like to see in the game. I sug gest 
you set up a mes sage board such as
Infopop’s (http://www.infopop.com) Ulti -
mate Bul le tin Board soft ware. Hosting
a forum for play ers to dis cuss their
expe ri ences with your games is also a
good idea and has been one of the best
moves for Taldren (see our forums at
www.taldren.com).

When deal ing with fan requests
you will receive a bunch of sug ges tions
that might be roughly cat e go rized into
bad ideas, good ideas that are too big to
bite off at this time, and good ideas that
are just right in size. The best way to
han dle this is to address the bad ideas
and say why you do not think they are
good. Trust me, this builds respect and
devel ops a better rela tion ship with your 
fans as they will come to learn how
your group approaches games and will

likely learn some thing they did not
know. Most obvi ously it will show that
you are lis ten ing to their sug ges tions.
For the good and ambi tious ideas it is
also best to acknowl edge the idea and
show that you sup port the idea on its
mer its, but at the same time shape
their expec ta tions that this fea ture is
not likely to be added in the near
future.

It is the good ideas that will not
take much time to imple ment that are
the real gems. At the risk of appear ing
crass, here is where the return on your
time invest ment in the mes sage boards
will be returned in spades. The amount
of grat i tude you will receive from your
fans for add ing a few spe cial requests
(this stuff could lit er ally take min utes if
not hours—just bits of cre ative insight
that the fans came up with) will dem on -
strate to them that you have a true
ded i ca tion to their inter ests. This is the 
stuff that will pro duce a fan for as long
as you are in the game busi ness. This is 
also the “spe cial sauce” that con verts a
mere “patch” into a “point release”!

The Publisher-Developer Post-Release
Relationship
The busi ness model of a game devel -
oper is under con tin u ous chal lenge by
the pub lisher. In short, the pub lisher
dis torts a busi ness (the devel oper) into
a busi ness with a sin gle cus tomer, and
the cus tomer is the source of cap i tal
and the access to mar ket. These three
fac tors com bine to make the pub lisher a 
dom i nant force of con trol for the devel -
oper. In regard to patches, almost all
devel op ment con tracts require the
devel oper to war ranty their work for
some period of time after release. This
is all rea son able, but if you look at the

pro ject’s bud get and mile stone
advances, you will never see an amount 
of money ear marked for post-release
sup port. All pub lish ers know that PC
games require post-release sup port,
and in fact they demand the devel op ers
pro vide this ser vice. The lever age the
pub lisher invari ably leans on is “Hey,
dontcha wanna earn roy al ties?” or “I
don’t want to work with some one who
does shoddy work and is not will ing to
stand by it.” Cer tainly pub lish ers
should not expose them selves to
unnec es sary work, and if they do their
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job by run ning their pub lish ing com -
pany well and are care ful in the
selec tion of their devel op ers and in
their review of mile stones, all should
go well with the pro ject. A pub lisher
should advance the costs of post-
 release sup port as the devel oper is
always the last one to receive roy alty
income to off set the costs of sup port.

I have tried (unsuc cess fully) to use 
the online nature of a com po nent SFC
series to include a mod est bud get for
post-release sup port. I rec om mend that 
oth ers keep push ing for it. Any pub -
lisher in the world would bend over
back wards to advance the funds nec es -
sary to cre ate patches for Doom III or

Warcraft III. It is smart money to sup -
port your games in post release. My
point is all games require post-release
sup port; even the most finan cially
healthy and suc cess ful devel op ers sup -
port their games after release. I would
think lesser games deserve all the sup -
port they can get, no? At the bot tom
line, the pub lisher knows they are able
to use the over time efforts of a start-up 
devel oper try ing to make their rep u ta -
tion to stand by their games. Devel -
opers should push back when they have 
times of lever age and also real ize that
it is their posi tion to give and strug gle
while they are grow ing their
busi nesses.

Tools for Creating Patches
So, okay you actu ally need to make a
patch today. Listed below are two pop u -
lar patch ing tools: the more estab lished 
RT Patch by PocketSoft and the upstart 
Visual Patch by Indigo Rose. Both of
these tools com pare what you dis trib -
uted to the users in the pre vi ous
ver sion to the binary bits of the new
ver sion and extract the dif fer ences.
After extract ing the dif fer ences it com -
presses it tightly and wraps it in a
self-executing self-extracting patch-
 applying tool. Both of these tools allow
you to wrap your own user inter face to
the pro cess if you like, or you can use
their stan dard user inter face. I rec om -
mend that you down load both and give
them a try.

I also rec om mend that you pro vide
a main menu level option in your game

to get the lat est patch. I like the auto-
 patcher in BioWare’s Neverwinter
Nights the best; it is ver bose and visu -
ally pleas ing to watch it go about its
patch ing busi ness.

Product Name: Visual Patch

Published by: Indigo Rose, Inc.

URL: http://www.indigorose.com/
products/visual_patch1.php

Price: $495

Product name: RT Patch v. 6

Published by: PocketSoft Inc.

URL: http://www.pocketsoft.com/
pr/rtpproc.html

Price: $995
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User Extensibility—The Magical Patch
Another patch ing mech a nism that we
make use of at Taldren is to exter nal ize
as much of the game data as pos si ble to
facil i tate user exten si bil ity. Your fans
will be able to gen er ate far more ideas
than you will be able to han dle. It would 
be far better if you sim ply allow them
to make their own changes to the game. 
I find it use ful to think of it as their
game. For exam ple, in the SFC series
all of the ship data has always been eas -
ily mod i fi able in the for mat of a sim ple
spread sheet read able by Excel.

There are many sub tle ben e fits to
user exten si bil ity; one is that it gives

your game legs with out your con tin ued
effort. Half-Life and, by her i tage, Quake 
are prob a bly the most user-extended
games in the his tory of games. Clearly
an activ ity (pro vid ing for user exten si -
bil ity in their games) that the highly
suc cess ful Valve and id Soft ware per -
form is an activ ity that any com pany
should emu late. Too many com pa nies
think user exten si bil ity robs sales from
their own future sales. I am not going
to pros e ly tize fur ther on this issue; for
those of you who resist user exten si bil -
ity, good, stay that way—more for
Taldren!
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Chapter 25 > > > > > > > > > > > > > > >

Garage Development
Spans the Internet

Mario64 enjoyed a reputed bud get of
$20M+, and Wing Com mander IV,
Return to Cas tle Wolfenstein, and
Warcraft III all are rumored to have
devel op ment bud gets approach ing
$10M. Most mod ern AAA bud gets are
in the range of $2M to $5M. So what
could a few inex pe ri enced, pas sion ate
wannabe game devel op ers accom plish
when fac ing these seven- or eight-
 figure bud gets expended on behalf of

teams that have hun dreds of years of
col lec tive game indus try expe ri ence?

One com pany started out mak ing
elec tronic pin ball games—Epic;
another com pany cut up thick paper to
make play ing cards—Nintendo; another 
loaned an employee a com puter over
the week ends and he cre ated a side-
 scroller fea tur ing a kid wear ing a foot -
ball hel met—id Soft ware.

Silver Creek Entertainment
In this chap ter I pro file Sil ver Creek
Enter tain ment, as inde pend ent as you
could imag ine. They cre ate, mar ket,
and dis trib ute their own games and
have never worked with another entity,

let alone a pub lisher. This includes run -
ning their own online multiplayer
ser vice that they built and oper ate.

These guys started off by set ting
their sights on no less than Microsoft!

Pro file of Jonas Stew art
hwsol@silvercrk.com

Jonas Stew art
Pixel Pusher and Game Design

Sil ver Creek Enter tain ment

Erik Bethke: How many devel op ers 
are at Sil ver Creek Enter tain ment? 
How many pro gram mers, art ists,
test ers, and man age ment?
Jonas Stew art: There are five folks and
a boatload of gnomes in ham ster

wheels. This is bro ken down into three
devel op ment staff memebers: two cod -
ers and an art ist (that’s me), one per son 
who keeps the office in order and han -
dles cus tomer rela tions, and one per son 
who deals with bipedal crea tures out -
side our for tress who aren’t cus tom ers.
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We pretty much self-manage and
don’t have any one but the mar ket place
to answer to. My idea of a true indie is
a team that answers to no one but their
own heart’s desire and the cus tom ers
they pro duce for.

What lan guage is used for the
devel op ment of SCE’s games?
C++? What tools do you use for
cre at ing the art of the SCE series
of games?
Most every thing is writ ten in C++
with some Python script ing thrown in.

Almost all the art is done in Photo -
shop with a mouse (I know it sounds
bad but you get the hang of it) and on
occa sion I’ve used trueSpace, Bryce,
and Poser. But I find I can accom plish
most of what I need now in Photoshop
alone. Of course you don’t exactly need 
Maya or Max to do card games yet.

Do you folks work on just one game 
at a time, or are you work ing on
mul ti ple games at a time?
We try to focus on one game, but we
often times float back to old pro jects to
spruce them up a bit. We con stantly try
to improve our released games as we
make new giz mos or see a way to
improve some thing on our cur rent pro -
ject. Unless there is some thing mak ing
it incom pat i ble with our cur rent lineup,
a lot of what we do can be applied to
our older stuff with not too much pain.
The play ers don’t seem to mind get ting 
a free new fea ture now and then either.

What is your gen eral devel op ment
pro cess?
Our gen eral devel op ment pro cess...
hmm. “Let’s make a card game. Okay,
and let’s make it really cool with fairy
dust and stuff.” Months later a card

game appears in all its glory. Of course
there is the daily grind that does tend
to wear down the team until it’s done.
It’s really just a build and pol ish sort of
thing. We do try to keep focused on
what adds some thing to the game or at
least the intended pur pose of the
games. So on our multiplayer games,
we think in terms of help ing play ers
have fun together with Fooms (the fire -
balls and magic ele ments), whereas
with Sol i taire we try to keep in mind a
state of sol i tude and enjoy ing just hang -
ing out being your self.

We do have a men tal plan that
encom passes what we want to do. But
we are very flex i ble along the way to
take in new ideas that lend to the
cause.

Would you say your com pet i tive
advan tage is the abso lute total
com mit ment of qual ity that you
bring to your games?
Yes, that’s prob a bly true. We fill a niche
for card games that are well crafted and 
steeped in a fan tasy atmo sphere. Not
every one cares, but for those who do,
we have some thing to offer them.
There are plenty of generic card games
out there, but we try to take some thing
that seems plain and see if we can
breathe life into it. It’s kinda like a
No. 2 pen cil—to one per son it’s just a
stick with graph ite that you can leave
notes to get more milk, but in the
hands of the right peo ple that pen cil is
a gateway to won der ful worlds. They
illus trate a place like the Shire or a
post-apocalyptic LA. It’s all per spec tive 
and the use of your craft; we are still
work ing on it.

There is plenty of shovelware for
the rest of the folks, but that’s not what 
we want to make.
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If I may ask, what sort of sales fig -
ures for Hard wood Spades and/or
other SCE games are you com fort -
able releas ing?

We eat and aren’t sleep ing under the
bridge so I can’t com plain. Our main
mis sion is to make games all day and
get paid to do it, although it would be
nice to have a cas tle. I’ll be sav ing my
nick els for a while, though.

The way I see it, every day above
ground is a GOOD day.

Have you con sid ered retail dis tri bu -
tion? What has been your
expe ri ence with game pub lish ers?
We may take a stab at retail when the
time is right, but sell ing online has
been a good and loyal friend. Retail is a
fear some beast that has chewed up and
spat out more than its fair share of
games. It’s def i nitely not just about
mak ing the best game… there are a lot
of other fac tors that can tank a pro ject
even after you release it. Online at
least the power of suc cess and fail ure is 
on our hands a tad more. Of course I
read that “they” just found a 2km aster -
oid that may col lide with the planet
within the next 15 years…so maybe
this is all a moot point.

What are your mar ket ing bud get
and/or strat egy for SCE games?
“If we build it, they will come.” We just
make stuff as good as we can and let
folks know about it at down load sites
and in search engines. It’s just Internet
pro mo tion 101.

Prob a bly one of the best places to
learn about online, direct to cus tomer
sell ing is the Asso ci a tion of Share ware
Pro fes sionals. These folks are vet eran
indies…. they don’t talk much about

game devel op ment, but they know a lot 
about the busi ness of sell ing online.

What is SCE’s early story? How did 
you start the com pany?

Our early story, eh? Well after the fall
of the dino saurs and rodents ruled the
earth . . .err wait, let’s fast for ward a tad. 
Basically Sil ver Creek started after two 
guys, Jonas Stew art (that’s me) and
Dan Edwards, decided that mak ing
games would be cool around ’93-’94. So 
after we real ized that some epic full
per son shooter Blade Run ner game was 
a bit ambi tious for two guys just learn -
ing this stuff, we tried a “week end”
pro ject, which became the orig i nal
Hard wood Sol i taire.

Win dows was still scoffed at as a
medium for games at the time, but we
were shoot ing for releas ing on Win32
(95) since we were on the OS beta.
Hard wood Sol i taire turned into some -
thing far more com plex than a week end 
pro ject as we tried to put together
some thing that was truly dif fer ent from
the other dull imple men ta tions that
were out there . . .the main cul prit being 
the one that came with Win dows or the
other “appli ca tion-like” card games. We 
wanted to bring our gamer atti tude to a
card game and try to make it LOOK like 
a game, not a spread sheet or word pro -
ces sor app. Working dur ing the sum -
mer and liv ing at home eat ing lots of
Top Ramen (chicken fla vor is pretty
tasty), we bought our selves enough
time to fin ish one of the first if not the
first Win dows Truecolor game released. 
Hard wood Sol i taire evolved into HWS
II: The Enchanted Decks, which was a
much more refined prod uct.
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We also vol un teered at the Game
Devel opers Con fer ence from ’95-’99,
which was pretty cool. That helped us
keep exposed to aspects of the gam ing
indus try, and it was pretty cool back
then. Some thing any aspir ing game
devel oper should do at least once. After 
that we attended as Inde pend ent Game
Devel oper final ists and even picked up
an Indy award in 2001 for Hard wood
Spades there.

After Sol i taire we took the plunge
into online games with Hearts, Spades,
and Euchre. They are leaps and bounds
more com plex and trippy than Sol i taire, 
but we grossly under es ti mated the
effort that “tack ing on” multiplayer
meant. Need less to say, hav ing a com -
mu nity of peo ple is some thing that
needs con stant atten tion. Some what
like being mayor of a small town and
you soon real ize that you don’t ever
want to be pres i dent of the U.S.

Anyhow.. .I guess that was the
quickie ver sion of “the begin ning.” I
did leave out the abso lutely mas sive
amount of time play ing Duke Nukem
3D and Doom and that we wore out
quite a few joy sticks play ing Descent
and fly ing guided mis siles through the
mines. But hey, we all did that back in
the day, right?

What is the future for SCE? Do you
feel the need to grow into more
prod uct lines?
For now we are stick ing to card games.
Trying to keep focused on what we
seem to be pretty good at. Puz zle and
card games are in nice small bite-sized
chunks. We really don’t want to become 
man ag ers to a large team of peo ple; we
want to make games, and keep ing pro -
ject teams small allows us to do that.

Do you have any tips for aspir ing
indie devel op ers?
An unfin ished pro ject is not a game. Try 
to fin ish every thing you make unless it
has a fatal error in con cept or design.

 If you are hook ing up with bud dies 
to make a game, make sure that it gets
done. Most of the time it won’t when
you have to count on a bunch of free
help; try to keep the team as small as
you can. Ideally you can really only
count on your self, but work ing with a
trusted friend as long as you both have
pas sion will work. It might not be great, 
but you will learn plenty in the mak ing.

Start small and fin ish it. Then make 
the next step; it’s not real is tic to think
you will be mak ing the next big thing
on your first pro ject.

Making games or any type of
enter tain ment is really like a magic
trick. There is a lot of prep a ra tion and
sweat that goes into mak ing folks who
wit ness the magic believe in it. Make
sure you enjoy know ing that magic
won’t be the same for you once you
become the magi cian. You will know it’s 
a trick but hope fully enjoy its con struc -
tion. Err, I don’t know if that made any
sense, but basi cally there is a dif fer ence 
between enjoy ing the enter tain ment
and cre at ing it.

And above all else, have fun! If you
don’t have the burn ing desire to make
games, and you don’t spend nearly all of 
your wak ing hours at least think ing
about games and game design, then find 
another thing to try that you are pas -
sion ate about. We all will even tu ally
cease to exist… enjoy the time you
have; don’t waste it on some thing you
don’t like.
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Part IV

Game Devel op ment
Resource Guide





Chapter 26 > > > > > > > > > > > > > > >

Getting a Job in the
Game Industry

“You work in games, huh? That’s cool; so, what
do you do, just play games all day, huh?”

—Most any one out side the game indus try                          

Who Is Trying to Get into Games?
As I write this chap ter at Taldren we
are con duct ing inter views for art ists,
from mod el ers and tex ture art ists to
rig gers and ani ma tors. We are staff ing
up for our Black9 game that was
announced in late 2002.

There are roughly three groups of
peo ple we are look ing at: young peo ple
who have just fin ished school, peo ple
who have a lot of expe ri ence in a
related indus try, and peo ple who have
expe ri ence in the game indus try. Nat u -
rally, the folks who have the expe ri ence 
in the game indus try are gen er ally
more desir able to hire, as it will cost us
less in train ing to get the max i mum
pro duc tion out of the pro gram mer,
 artist, or designer. The folks with expe -
ri ence in other indus tries such as
stop-motion ani ma tion, 3D mod el ing for 
film, SQL busi ness pro gram ming, or
aero space engi neering gen er ally all
have a strong work ethic and an inter -
est ing back ground that might be of
some value to your game shop. The
youn ger peo ple straight out of col lege,

espe cially the newer game schools such 
as DigiPen and the Art Insti tute of Cal i -
for nia, are usu ally full of energy and
rar ing to go as they have just fin ished
pay ing tens of thou sands of dol lars to
learn how to make games and are now
eager to really make games.

Recently I had two folks come in
from the ani ma tion/film indus try. I
asked them why they thought they
would like to get into games. It was
inter est ing that both of them said they
were look ing for a sta ble posi tion.
While game com pa nies are not as solid
as work ing for Sears or Gen eral Elec -
tric, appar ently we are more sta ble than 
these film and ani ma tion houses that
staff up for a pro ject, put every one on
1099s, rip through the work, and then
lay them off.

So they want a nice, sta ble job?
Hmm, I was hop ing for some thing along 
the lines of hav ing an ever last ing burn -
ing pas sion for cre at ing games and that
they are pound ing on my door to apply
that pas sion to our games! We are not
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your local Depart ment of Motor Vehi -
cles where you can regain your
con fi dence with a nice steady job and

then wade back into film when you feel
better. So first of all, express your pas -
sion for cre at ing games.

You Want Me to Do What? Oh, I Would
Rather Do This
The other sorts of mis fits for the game
indus try are the folks who con fuse
work ing in the game indus try with get -
ting paid to play games. Twice I have
employed guys who have reported to
me that they are not “into” their cur -
rent assign ment, and that is their
expla na tion for not get ting their task
com pleted. Some times I think all young 
peo ple should join the mil i tary, work on 
a farm, or do asphalt roof ing for a few
years before enter ing the game

indus try. I have found over the years
that the folks who have had crappy
blue-collar jobs in the past truly appre -
ci ate sit ting in air-conditioned offices
being paid to be cre ative. The peo ple
with out this back ground often con fuse
the word “hobby” with “work.” While it 
is true you should enjoy your work, we
all have jobs to get done, and there is
quite likely at any given time some -
thing we would rather be doing!

Hours of the Game Industry
The truth behind the game indus try is
that most work is done at inde pend ent
game devel op ment houses that are
work ing against a mile stone-advance
pay ment sched ule, and the work must
sim ply be per formed on time.

Any one will tell you that employ -
ees who put in a solid 40 hours a week,
with a full ben e fits pro gram, who are
well paid, and who spend their
nonworking hours with friends, fam ily,
and other reward ing activ i ties are most
pro duc tive and happy. Working 120
hours a week is not very effi cient and
does not result in high-quality work.
Most devel op ers have hearts of gold
with the best inten tions, the author
included, who start off each pro ject
with the simul ta neous goals of mak ing
the best game pos si ble while hav ing
sane and humane sched ules for their
staff. The game indus try is a bru tally

com pet i tive indus try where folks all
around the world love to make games
and are will ing and able to pour their
souls into the games; we all are like
this. It is like being a pro fes sional
enter tainer or ath lete in that you must
train hard for a long time, often poorly
com pen sated, for the chance to become 
suc cess ful later in your career. Here at
Taldren we are now three years old,
and for each of our pro jects we have
strived to improve our pro ject esti ma -
tion capa bil i ties. How ever, we con tinue 
to find our selves need ing to work the
occa sional Sat ur day, and a few week -
ends a year we must work through the
week end at crunch time.

I have another axiom that cov ers
this phe nom e non: The youn ger the
devel op ment house, the harder they
must work to be com pet i tive. The
 largest, high est pro file pro jects are
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 naturally going to be signed up with
the more suc cess ful, well-established
devel op ers. These devel op ers will have 
a lot more lever age and con trol over
the rela tion ship with their pub lisher
and will most likely be able to achieve
better advances, a lon ger sched ule, and
in gen eral be able to develop with their

more expe ri enced team mem bers at a
more healthy pace than a start-up shop
with their first con tract. Peo ple look ing
into the game indus try should under -
stand this dynamic and find some other
job if they are aller gic to long hours and 
a load of work.

You Did Not Scare Me—I Love Games AND I
Want In!
Okay, if the above com ments did not
dis suade you from want ing to enter the
game indus try, then come on in, the
water’s great!

So what do you know how to do
and what would you like to do? Gen -
erally speak ing there are six broad
classes of skill sets in the indus try:

1. Pro gramming
2. Art
3. Testing
4. Pro ducing
5. Audio
6. Design

I listed the skill sets in descend ing
order of ease for break ing into the
indus try. Skilled pro gram mers have the 
eas i est time get ting into games. How -
ever, Visual Basic pro gram mers
gen er ally do not cut the mus tard.
Strong art ists from other indus tries can 
often slide over with out dif fi culty. The
eas i est way into games with the least
skills is to become a tester at a pub lish -
ing house; the only require ments seem
to be a pas sion for games and some
degree of writ ten com mu ni ca tion skills.

Pro ducing jobs are both easy and
dif fi cult to get. Pro ducers in the game
indus try often come from the testing or 

occa sion ally pro gram ming side of
devel op ment; how ever, increas ingly
folks are being hired into pro duc ing
slots at pub lish ers who have some
other man age ment expe ri ence such as
in the film or music indus tries.

Audio jobs are dif fi cult to get in my
opin ion, due to the rel a tively low num -
ber of jobs indus try-wide and the
will ing ness of so many tal ented indi vid -
u als to work for rel a tively low
com pen sa tion.

Design is the sin gle most dif fi cult
job to get in the indus try and I am sure
the hard est job to get as your break-in
job. Some old-time paper RPG design -
ers from TSR were able to tran si tion
into well-paying jobs at Inter play’s
Black Isle stu dio in the heyday of the
Baldur’s Gate series. The most com -
mon way for new peo ple to get into
design posi tions is in the 3D first-
 person genre where excep tion ally tal -
ented and ded i cated folks cre ate
com pel ling lev els on their own that get
picked up by fans and become pop u lar.
How ever, I argue these folks typ i cally
work for free on their own for a year or
two before their work is noticed, so
their first posi tion is essen tially as
self-employed intern.
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How to Get a Job as a Programmer
Pro gram bunches. Learn C at a min i -
mum—I highly rec om mend C++—and 
have a pass ing knowl edge of assem bly
so that you are not igno rant of it. Pick a
sim ple game such as Pac-Man, Frogger, 
Pit fall, or Sub-space and do your best to 
rec re ate the game on your PC with
high frame rates and inter est ing
improve ments to the fun da men tal
gameplay. Find an art ist on the Internet 
to cre ate some art work for your game.
Now you have your own game in your
port fo lio. Depending on your time and
skill set this might take you one to six
months to cre ate. If your code is well
writ ten and your gameplays well, you
prob a bly have enough demon stra ble
strength to get an entry-level job at a
game com pany work ing with their
inter nal script ing lan guage to develop
mis sions or scripts. This is your foot in
the door, this is where the vast major ity 
of pro gram mers in the indus try start:
per form ing the cod ing work that is con -
sid ered safe and tedious, allow ing the
more senior pro gram mers to con cen -
trate on the more chal leng ing aspects
of the pro ject. As you dem on strate
growth and abil ity, you will quickly be
handed more and more chal leng ing
work—don’t worry!

This has been my path into the
game indus try. I started as a scripter on 
I Have No Mouth And I Must Scream,
devel oped by the Dreamer’s Guild for
Cyberdreams. When I was hired I came
from space sci ence work at JPL with a
strong pro fes sional back ground in
FORTRAN and a basic under stand ing
of the syn tax of the rest of the major
lan guages includ ing C and C++. For
No Mouth, we used an inter nal script -
ing lan guage called SAGA that worked

pretty much like an unre li able C with -
out low-level abil i ties. I was steadily
given more respon si bil ity until two
years later I led my own team on a
gam bling game pro ject, Caesars Win -
dows95. From that posi tion I transi -
tioned fully into man age ment as
a senior pro ducer at Inter play on Star -
fleet Com mand I, and now I am for tu -
nate to run my own devel op ment
stu dio, Taldren.

Pro gramming is a valu able skill set
that is not about to go out of demand.
As a game pro gram mer you are also the 
ulti mate arbi tra tor of how a fea ture will
turn out, so to the closet game design -
ers out there (that would prob a bly be
every one), this is a great job to exer -
cise your cre ativ ity.

When you go in for your inter view,
be pre pared to answer pro gram ming
ques tions in real time. The Internet is
full of great sites with help ful hints on
how to han dle the pro gram ming test
such as http://cplus.about.com/cs/careers/. Why 
am I point ing out a site to you that
prob a bly has spoil ers for the ques tions I 
and other devel op ers would have asked
you? The rea son is sim ply mem o riz ing
the solu tions will not help you; you will
be called upon to explain your code in
front of the senior tech ni cal staff in the
com pany, and if you are fudg ing they
will notice. Go ahead and scour sites
such as the one above, use it to pre pare 
your self, and become a stron ger
pro gram mer.

Typ i cal start ing sal ary for an
entry-level pro gram mer is about
$40,000. Var i ous fac tors such as the rel -
a tive wealth of the com pany and the
cost of liv ing in the area will cause this
num ber to be higher or lower.
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Artists and Their Portfolios
Art ists have it both eas ier and more dif -
fi cult than pro gram mers; on one hand,
it is a lot eas ier for the inter viewer to
review a port fo lio or a demo reel to see
how strong the art ist is, and on the
other hand, the port fo lio and the demo
reel are all too easy to cre ate a final
impres sion.

Ani ma tors, mod el ers, tex ture guys, 
and rig gers, the most con ve nient for -
mat for deliv er ing your port fo lio of
work to a game com pany is in the form
of a VHS tape. Take some time to plan
out your demo reel; think about what
impres sion you want to deliver. Will
you take your exist ing work and
arrange it, or will you cre ate new work
espe cially for the demo reel? Be care ful 
not to show too much mate rial from a
sin gle genre such as tra di tional fan tasy,
sci-fi, or comic book work unless that is 
all you are capa ble of per form ing. While 
show ing your range of abil ity is impor -
tant to be sure you are con sid ered for
every job you want, do not include
weak mate rial just for the sake of
vari ety.

Trim your demo reel down until
every bit of it is vital for dem on strat ing
who you are and then cut just a lit tle
more. Hav ing the eye to revise, edit,
and trim your own work is the mark
of a pro fes sional. One time I had to
endure a demo reel that offered over 12 
dif fer ent walk ani ma tions for a car toon
dog. The only impres sion I devel oped
was that the art ist him self could not
decide what his best take was, and he
was shift ing that bur den to me!

Demo reels with a sound track to
add an aural dimen sion almost always

are received with much greater enthu -
si asm. A clever tech nique for ani ma tors 
is to use the voice track from a pop u lar
movie and ani mate a char ac ter to
lip-synch a few lines from the movie. I
recently saw the demo of an ani ma tor
who did this to the famous righ teous -
ness of God speech Sam uel L. Jack son
deliv ered in Pulp Fic tion . The char ac ter 
deliv er ing the lines was a cross
between a Chi hua hua and a grem lin,
with per fectly bugged-out eyes to pull
off the anger in Sam uel Jack son’s line.
This was bril liant for the pro duc tion
val ues of the line, the voice-over was
AAA qual ity, and I was free to enjoy
myself and appre ci ate the qual ity of the
ani ma tion. In fact, I believe this was a
strong dem on stra tion of the guy’s abil -
ity to ani mate to a given spec i fi ca tion
rather than a crutch or a cheat of any
kind.

Bradley W. Schenck is Taldren’s
senior art direc tor, and in his career he
has seen about 5,000 resumes, has
inter viewed more than 500 peo ple, and
has directly hired about 50 peo ple in
posi tions of game art ists. The key thing 
he looks for besides man i fest skill and
tal ent as shown in a reel or a port fo lio
is an emo tional, bone-deep state ment of 
why the art ist loves the aspect of art he 
is pur su ing. For ani ma tors, sol emn
state ments about the weight of a body
in motion make Brad crack a thin smile. 
He is look ing for peo ple who think
about their art when they are driv ing,
tak ing a shower—their quiet time.

Typ i cal start ing sal a ries for art ists
are about $35,000, with the usual fac -
tors at play.
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How Do I Become a Tester?
Starting as a tester is a ven er a ble tra di -
tion. All pub lish ers have their own QA
depart ments staffed with test ers, while
devel op ers may or may not. Devel oper
QA staffs, how ever, often dou ble as a
line pro ducer/MIS guy or has some
other dou ble duty.

The eas i est way to become a tester 
is to call up the pub lish ers and sim ply
ask if they have any open ings. Most
pub lish ers will not hire test ers who are
not local, so if you are not local to the
pub lisher you would like to work for,
visit the city where the pub lisher is
located and appear local.

I Have a Great Idea for a Game—I Want to Be a
Designer!
If you have no expe ri ence in the game
indus try and you are not the cre ator of
some intel lec tual prop erty that is being
adapted in the pro duc tion of a game,
then your only real ave nue into straight 
game design is mod-making and level
mak ing. Find a game you love that facil -
i tates user mod i fi ca tion such as
Neverwinter Nights, Dun geon Siege,
Quake, or Unreal and think of some -
thing new and dif fer ent you can cre ate
with these game engines and push

through and make a new game. The
most famous exam ple of this method is
the mega-hit Coun ter-Strike, which is a 
mod of Half-Life; the Coun ter-Strike
crew now have their choice of
oppor tu ni ties.

How ever, most game design ers in
the indus try work their way through
pro gram ming or art and have grad u ally
assumed greater design respon si bil i ties 
over the course of their pro jects.

So You Want to Be a Producer
The final job posi tion I will dis cuss is
the pro ducer. The pro ducer comes in
many dif fer ent fla vors in the game
indus try such as coach, line pro ducer,
exec u tive pro ducer, asso ci ate pro ducer,
pro ject leader, pro ject plan ner, and pro -
ject man ager. Sev eral of these titles are 
syn on y mous, and in gen eral a pro ducer
is a per son who gets every thing else
done that pro gram mers, art ists, design -
ers, test ers, and audio folks do not
per form. Most pro duc ers start at the
bot tom as line pro duc ers and work
their way up as they dem on strate that
they can han dle more respon si bil ity.
Another com mon method is for an art

direc tor or a tech ni cal direc tor to be
pro moted into a pro ject leader role at a
game devel op ment stu dio. How ever, at
pub lish ers it is increas ingly com mon to
hire senior pro duc ers from other indus -
tries where the indi vid ual held a
man age ment posi tion.

Being a pro ducer, I believe, is one
of the most dif fi cult jobs as you must
rel ish pres sure, have excel lent com mu -
ni ca tion skills, both writ ten and oral, be 
able to resolve per son al ity issues, be
deci sive, and thrive under con stant task 
switch ing. It is true that the pro ject
leader usu ally has the most influ ence
over the final shape of a game, but
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rather than a great prize, this is a heavy 
respon si bil ity.

If you feel you were born to lead a
team of cre ative folks, then start at the
bot tom and con sis tently dem on strate
your will ing ness to work towards the
best inter est of your team and game, be 
proactive, and chal lenge your self to

solve new prob lems. If you do this,
your lead er ship skills will be rec og -
nized rap idly, and no doubt you will be
pro moted to the role of a pro ducer. The 
rea son is that there is, at least in my
opin ion, a pro found short age of folks
out there who truly have what it takes
to inspire their teams to the great est of
efforts and make the best games.

Go to GDC—Free!
A great place to meet game devel op ers
is at the Game Devel opers Con fer ence
(http://www.gdconf.com/) held in the spring
in San Jose. It is a lit tle-known fac toid
that you can be a vol un teer at the con -
fer ence work ing sev eral hours each day 
in exchange for a full pass to the event.
This will save you about a thou sand
bucks!

At GDC there are two prime ave -
nues for net work ing for a job in the
indus try; the most straight for ward is of
course the job fair. Here you will find
doz ens of com pa nies look ing for new
peo ple. Your resume will go into the
pile, and if you wrote a good one,
maybe you will get a call back. The
prob lem with this approach is that your
resume will go to the HR depart ment
and sit for a while, gath er ing dust.

The better way to net work for a
job is to actu ally go up and speak to
devel op ers. After attend ing one of the
con fer ence ses sions go up to the
speaker and ask a good ques tion and
then fol low up with an intro duc tion
about your self and state that you are

look ing to break in and would like some 
advice on where to start. If they know
of a job open ing, they will steer you
there more quickly than your resume
will in the HR depart ment. The rea son
is sim ple: They will see you stand ing
there and will be able to look you in the 
eye to gauge your deter mi na tion and
sin cer ity. Also, rank-and-file devel op -
ers usu ally know of job open ings well
before HR does. The truth is that team
mem bers, recall ing that a buddy of
theirs over at this other game shop is
wrap ping up his pro ject and is look ing
for a change, fill the vast major ity of
posi tions in the game indus try. In other 
words, I believe 90+ per cent of jobs in
the indus try are filled by word-of-
 mouth and shuf fling about. The HR
depart ment only gets a job descrip tion
if the com pany has been unable to fill a
posi tion through this word-of- mouth
method. Also, it takes guts to walk
right up to some one and ask for a job,
and we devel op ers like to find peo ple
with guts.
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What About Those Recruiters?
I will save you, the recruit ers, and
game com pa nies a lot of time; if you are 
new to the indus try, fresh out of school, 
just start knock ing on doors your self as 
you do not have enough mate rial in
your resume to sell your self. If you
have a lot of expe ri ence from another
indus try, you might ben e fit from the
use of a recruiter, but knock ing on
doors may still be your best bet.
Recruiters are some what dif fi cult to
digest for the smaller inde pend ent
devel op ers such as Taldren; recruit ers
not only charge 20 to 30 per cent of the
pro spec tive employee’s sal ary as a fee,

but they also pump up that sal ary to the 
high est lev els that wealthy and/or des -
per ate pub lish ers are pay ing for their
inter nal teams. So when I see the
resume of some one with out expe ri ence 
in the indus try come through a
recruiter, I just toss it in the trash, as I
do not want to pay such a pre mium for
some one who still needs expe ri ence.
The only resumes I want to see from a
recruiter are some one with sig nif i cant
expe ri ence from another devel oper or
pub lisher who is likely to make a sig nif -
i cant con tri bu tion to Taldren; that is
worth pay ing such a pre mium.

Resumes, Demo Reels, and the Interview
I am plac ing these logis ti cal steps for
how to get a job at the end of this chap -
ter because I think they are the most
mun dane, overly dis cussed top ics on
the sub ject. I have already dis cussed
how you will really find your path into
the game indus try. This sec tion will
just be a short sec tion on how to pres -
ent your self.

No mat ter what, you must be hon est
when cre at ing your resume or demo
reel, or per form ing your inter view.
First of all, it is unlikely that you will be 
able to fool the peo ple you are try ing to
get to hire you; sec ond, even if you do
man age to fool them, you are only set -
ting your self up for tragic
dis ap point ment all around when you do
not live up to your own adver tise ment.
Or per haps worse, it is never dis cov -
ered and you end up work ing for some
mar ginal com pany who can not prop erly

eval u ate your skills and tal ents for what 
they are.

Hav ing said that, you are still
respon si ble for sell ing your self to the
com pany. Focus on the skills, tal ents,
energy, and inter ests you gen u inely do
have and dis play them in the most
attrac tive light.

Make sure your resume’s objec tive 
clearly focuses on the job posi tion the
com pany is offer ing. If there are mul ti -
ple job open ings you are inter ested in
and they are not iden ti cal but you feel
you would be strong at any one of them, 
then tai lor your resume for each posi -
tion. You should of course write a cover 
let ter that posi tions you as per fectly
suited for the job post ing the employer
has described.

A pet peeve of mine is pro gram mer 
can di dates who list six or more pro -
gram ming lan guages on their resume.
The vast major ity of pro gram mers I
know spe cial ize in a lan guage or
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pos si bly two, such as C and assem bly,
or C++ and assem bly, or C++ and
SQL. The game com pany wants to
know what you are excel lent at, not how
many dif fer ent pro gram ming lan guage
books you bought or whether or not
you know FORTRAN77.

This goes beyond just pro gram -
ming lan guages and can be applied to
the rest of the knowl edge sets you
might put down on your resume. I sug -
gest you be sure your main skills and
tal ents are high lighted on your resume, 
and the oth ers you have had past expo -
sure to, if you must list them, should
include some qual i fi ca tion such as
“famil iar ity with Unix script ing lan -
guages such as sed, awk, and Perl or
“famil iar ity with the UI of LightWave.”

Here is a list ing of recruit ing
companies:

Inter act
831 S. Douglas St. Suite 119
El Segundo, CA 90245
phone: (310) 643-4700
(800) 333-5751
fax: (310) 643-4750
Info@InteractJobs.com

Mary-Margaret.com Recruiting and 
Busi ness Ser vices
Spe cial izing in Enter tain ment Soft ware
toll-free voice: (877) 662-3777
toll-free fax: (877) 662-3888
robin@mary-margaret.com
www.mary-margaret.com

Prime Can di date, Inc.
Pat Bigley
phone: (818) 784-1976
fax: (818) 501-1853
paddi@ix.netcom.com
www.primecandidateinc.com

Instant Stu dio
Eric Wills
Pres i dent
phone: (480) 358-1417
fax: (480) 358-1439
eric@instantstudio.net
www.instantstudio.net
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Chapter 27 > > > > > > > > > > > > > > >

Starting a Game
Development Company

“You will always have a boss, Erik, no mat ter where you go.”

—Trish Wright advis ing a pre-Taldren Erik Bethke                 

So you want to run your own game
com pany, huh?

Why?
Why do you want to start a game

com pany? Most likely you are burst ing
with cre ative energy; you have a game
that is tear ing itself out through your
mind and is scream ing to be shared
with the world. Is that it?

Or maybe you have been work ing
with some friends of yours for a while
and have devel oped a deep sense of
cama ra de rie and you are ready to put
this team to the test as a game
com pany.

Maybe you have been extremely
hard work ing and have already devel -
oped a game in your spare time (or a
good por tion of the game) and are now
look ing for a way to cap i tal ize on this
effort.

Or, maybe one or two of you are a
mem ber of the idle rich and mak ing

games sounds like a great way to pass
the time.

While all of these are solid rea sons
to start a game com pany, none are com -
pel ling rea sons to cre ate a game
com pany. For all of these rea sons you
would most likely be better off join ing
forces with an exist ing game com pany.
Cre ating a game com pany and, more
impor tantly, run ning a suc cess ful game
com pany is very hard. The great major -
ity of game devel op ment com pa nies
fail, even quite a few that have enjoyed
great suc cess.

Why does your game com pany
need to exist? What unique niche or
role will your com pany ful fill? Do you
have a great idea, and you just need a
pub lisher to hand you a pile of money
so you can pro duce a great hit? If so,
buddy, get in line—and boy is it a long
line.
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Find a Path
Why does the world need your game
com pany?

If you are able to answer that ques -
tion with strength you should cre ate
and run a game com pany.

Sure, point to any suc cess ful game
devel op ment com pany and you will
show me that all it took was a mega-hit: 
Warcraft, Doom, Final Fan tasy. How -
ever, as I said ear lier in the book,
with out dimin ish ing the great ness of
these games or the effort it took to
 execute them, I feel the truly inter est -
ing strug gle was how Bliz zard got to
the point where they could cre ate
Warcraft. How did id get to Doom? Do
you know why Square named the key
fran chise Final Fan tasy?

Here are some spe cific exam ples.
Epic and id started out cre at ing small
share ware titles that were addic tive to
play and always financed their early
pro jects through sweat and share ware
reg is tra tions. When they both became
suc cess ful they started per form ing
their own pub lish ing func tions and used 
their posi tion of impec ca ble strength to
have pub lish ers bid for their games.

Treyarch Enter tain ment started off 
as a reg u lar mile stone devel oper for
Inter play; how ever, Treyarch aggres -
sively pur sued con sole port pro jects
from Elec tronic Arts. These port pro -
jects turned out to be fairly sub stan tial
and could be deliv ered with much
stron ger reg u lar ity com pared to an
orig i nal prop erty such as their Die By
The Sword. Just four years after imple -
ment ing that strat egy, Treyarch
employs 130 devel op ers and has been
bought out by Activision.

You have two major tran si tion
points to man age: How will you launch
your com pany, and after launch ing how
will you tran si tion your com pany into a
sus tain able, suc cess ful com pany?

Most game com pany devel op ers
would ben e fit from a few years’ expe ri -
ence in the indus try to for mu late their
plan; oth ers are quite capa ble of just
strik ing out on their own path on their
first day. Think about your com pany;
what are your key employ ees espe cially 
tal ented at? What are you espe cially
pas sion ate about? What oppor tu ni ties
are avail able from folks with whom you
have estab lished rela tion ships?

I Have a Plan; Now How Do I Get Started?
Okay, I will assume for the rest of this
chap ter that you have at least a hand ful
of devel op ers who have banded
together to cre ate a game, mod ify a
game, per form a port of a game, or have 
some other sub con tract to sus tain your
team. (Again, if you have your own pile
of money, much of the start-up phase
loses its roman tic chal lenge.)

Your first pri or ity must be to exe -
cute your first pro ject on time, on

bud get, and with as much qual ity as you 
can mus ter. I list the pri or i ties in
roughly that order. As this is your first
pro ject, more than likely you have been 
com mis sioned to per form a rel a tively
mod est pro ject on behalf of a pub lisher.
This pub lisher is tak ing a chance on
you, they believe in you, but it is more
of a trust-but-verify type of trust. As
your team is new and untried, it is
doubt ful the pub lisher is expect ing you
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to light the world on fire with amaz ing
new fea tures not found any where else.
What they are expect ing is that you will 
con duct your com pany with pro fes sion -
al ism, and deliver what you said you
would deliver on time and on budget.
That will be the tru est strength of your
team: how strong a game you are able
to cre ate while remain ing true to your
advance and time bud gets.

The first step of deliv er ing your
con tract on time and on bud get is being 
sure you have the right devel op ers to
per form the work.

Um, Erik, what about form ing a
cor po ra tion and office space and my
busi ness cards; it seems like we need
to cover this before I hire any employ -
ees. Yes, those are impor tant; how ever,
I like to be sure pro duc tion is roll ing
before I attend to some of these nice -
ties. When we started Taldren the
exist ing Starfleet Com mand team first
rolled straight into pro duc tion on
Starfleet Com mand II, while Zach,
Sean, and I found office space, a pay roll
com pany, and tended to a hun dred other 
details of set ting up a com pany.

Rounding Out Your Development Team
So my phi los o phy is to get devel op -
ment roll ing as quickly as pos si ble and
then fol low up with the rest of your
infra struc ture. I am not sug gest ing you
do any thing ille gal like not pay peo ple
or run with out work man’s com pen sa -
tion or lia bil ity insur ance. Just move
through these items as quickly as you
can while keep ing your mind focused
on pro duc tion.

Who are your key employ ees? Do
you have every one it will take to get
the job done? Hope fully the truly key
employ ees such as your lead pro gram -
mer, lead art ist, and lead designer are
already filled and now you sim ply need
more devel op ers.

The best way to find new employ -
ees is through word of mouth. Per haps
you already know some devel op ers or
your employ ees do. As odd as it might
sound at first, ask other game com pa -
nies if they know of qual ity recruits
they have passed on for some rea son.
This will gen er ally pro vide you with
excel lent can di dates as other devel op -
ers would be loathe to rec om mend a

poor can di date for fear it would reflect
badly on them.

After exhaust ing your per sonal
con tacts, the next place to look for peo -
ple is on web sites that are com mu nity
access points for dif fer ent dis ci plines
such as:

G.A.N.G.
Game Audio Net work Guild
P.O. Box 1001
San Juan Capistrano, CA 92693
info@audiogang.org
www.audiogang.org

ProTools User Forum
Fol low the links to the User Con fer -
ence bul le tin board at the
Digidesign site:
http://www.digidesign.com/

The key ben e fit of using these sites is
that they attract gen er ally more
proactive, more sin cere can di dates who 
are stay ing up to date with their skills
by inter act ing with oth ers in the
indus try.
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If you still have open ings after that, 
then it is time to cast your net wider by 
per haps using Gamasutra (www.gama-
sutra.com), a strong site ded i cated to
game devel op ment in gen eral, which
has robust resume and job post ing
facil i ties.

In gen eral I would not use a site
like Mon ster.com, but not because I
feel it is not good; in fact I would
 consider using Mon ster.com for
noncreative posi tions such as admin is -
tra tion. How ever, I feel the above com -
mu nity sites that are ded i cated to a
cre ative dis ci pline will find you much
stron ger recruits.

Another resource for find ing new
devel op ers is straight out of one of the
new game devel op ment schools such as 
DigiPen (www.digipen.edu) and the Art
Insti tute of Cal i for nia (see Appen dix B). 
At Taldren we have hired folks from
both places and have been pleased with
the energy these newly minted game
devel op ers bring to the com pany. Of
course you should only hire these folks
if you have entry-level art and pro gram -
ming posi tions. You will also some times 
have to put in extra work as their first
pro fes sional employer to shape their
work eth ics and man age their expec ta -
tions for the game indus try. Most of the 
time these folks turn out to be good
devel op ers earn ing loy alty back and
forth between the com pany and the
employee.

The final sug ges tion on recruit ing
new devel op ers is to use one of a num -
ber of pro fes sional recruit ing firms
such as Inter act (www.inter act.com).
Recruiters are gen er ally tapped into
better infor ma tion than you and act as a 
giant ampli fier on your per sonal con -
tacts net work. In return for iden ti fy ing
and plac ing a can di date with your com -
pany, they will receive a com mis sion of
20 per cent of the can di date’s sal ary
within 60 or 90 days of place ment.
While this is expen sive, noth ing can
beat fill ing a posi tion in your com pany
with the right per son on time. Like
most things in game devel op ment there 
exists a tri an gle between cost, time li -
ness, and qual ity. The recruiter will
usu ally find you qual ity can di dates
quickly and there fore must charge a
pre mium for this ser vice. You may or
may not need a recruiter. If you have a
bunch of time to fill your posi tion, you
will prob a bly be able to find your own
qual ity candidates. How ever, if you are
short on time, a recruiter can help you
fill that crit i cal hole before your pro ject
is endan gered. Keep in mind that slip -
ping just one month on a team pro ject
far out weighs the 20 per cent recruiter
fee, let alone the cost of not get ting
your game to mar ket on time and tying
up your team for another month.

Fill your posi tions!

Where to Locate Your Game Company
This is a ques tion that does not apply to 
many of us when we are start ing our
com pany. More than likely the place
where we start our com pany is where
we are cur rently located. Usually the
found ing employ ees all know each

other pro fes sion ally and already live in
the same city.

How ever, there are a few things to
con sider when deciding where to locate 
your com pany like local tax laws,

326 Chapter 27: Starting a Game Development Company



avail abil ity of tal ent, and prox im ity to
game pub lish ers.

Opti mizing for tax laws may be one 
of the more inter est ing ideas to think
about. It is my under stand ing that
 Ireland has spe cial pro mo tions for film
and game com pa nies. Accord ing to my
sources your com pany and your employ -
ees are cur rently not required to pay
fed eral taxes in Ire land as an incen tive
to bring busi ness to Ire land.

Sim i larly, there have been tax
incen tives from the Cana dian gov ern -
ment in the past. The South Korean
gov ern ment invests heavily in game
com pa nies, and I am sure there are a
host of places you could locate your
com pany to take advan tage of the local
tax laws. West wood employ ees enjoy
the no state income tax in Nevada.
How ever, at the end of the day I do not
believe that opti miz ing for tax pur poses 
is a good rea son to relo cate your com -
pany to an off beat locale. There is a
basic rea son why these tax breaks are
offered; it is because that local econ omy 
is suf fer ing from a lack of busi ness in
the hi-tech and enter tain ment fields.

It is most impor tant to be near
poten tial pub lish ers, espe cially when
you are start ing your com pany. Pub -
lishers are risk ing real amounts of
cap i tal on young, cre ative peo ple (the
peo ple it takes to make games), and
more often than not they lose a bunch
of money. For all pub lish ers it is such a
relief to be able to send their pro ducer
down to your shop for the after noon on
short notice that alone could make or
break your deal com pared to if you set
up shop in Montana. The West Coast is
where it’s at for major pub lish ers: Seat -
tle, the Bay Area of Cal i for nia, and
South ern Cal i for nia. If you have space,
employ ees, and some good visual

mate rial, you should have no prob lem
con vinc ing sev eral pub lish ers to come
out and visit you. How ever, if you are
just a state away in Ari zona, you might
have to sub sist on small con tract work
for quite a while before some one gets
curi ous enough to want to come out
and see your shop. Despite being
located in South ern Cal i for nia, I think
that this is an annoy ing atti tude; a pub -
lisher should be will ing to go to
Shang hai, Mos cow, or Santa Fe to find
a devel oper, but the truth is Santa
Monica is a car drive away from
Activision, Sony, THQ, Infogrames,
Inter play, Mid way, Bliz zard, Uni ver sal,
Vivendi, TDK, Con spir acy, Crave,
Encore, Sammy, and per haps a cou ple
more pub lish ers that I could not recall
off the top of my head. Do good work in 
one of the three main West Coast areas 
and you will con tinue to get good work.

The other aspect of locat ing your
com pany is to find some place where
there is abun dant tal ent for games.
Con ve niently enough, this hap pens to
be the same place the game pub lish ers
are located. Plenty of strong uni ver si -
ties and a deep, vibrant hi-tech indus try 
base are the raw mate ri als of the South -
ern Cal i for nia, Bay Area, and Seat tle
com mu ni ties.

Of course, there are many exam -
ples of suc cess ful game com pa nies that
are not located in these areas. If you
choose to live out side these areas, such 
as the game devel op ment scene in
Texas, you and your employ ees should
enjoy the lower costs of liv ing and be
able to have a greater com mand of the
local devel op ment tal ent. Again, in the
end you will likely start your com pany
around the loca tion of your found ing
oppor tu nity.
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Lawyer and Accountant
Game busi nesses are cre ated to enter
into busi ness rela tion ships with other
enti ties and to make money while mak -
ing games. Thus, you need a law yer
and an accoun tant.

Your law yer is crit i cal in help ing
nego ti ate your con tracts. When you
start out you will not have much lever -
age to bring to bear, but fun da men tally
if some one wants to fund you, you have 
some lever age. A com pe tent law yer
with expe ri ence in the game indus try
will help you focus your nego ti a tions on 
the parts of the con tract that must be
changed and let you know the parts you 
can likely let slide. At the end of the
day how ever, your law yer is a ven dor
pro vid ing you with a ser vice, and you
need to make your own deci sions on
how to best run your nego ti a tions. The
rea son I stress the famil iar ity with
games is that if you get just any old
law yer, or even a high-flying Hol ly wood 
law yer, he will not be famil iar with the
cur rent trends in game pub lisher-
 developer con tracts, and you will end
up pay ing him a lot of money to learn
the ropes.

Your accoun tant will orga nize your
books, help you struc ture your busi -
ness account ing, and of course pre pare
your com pany’s taxes. As your com -
pany grows you may need your accoun -
tant to assist in pre par ing finan cial
state ments for your cap i tal rais ing
instru ment.

Your accoun tant should also be
famil iar with the game indus try as she
would be better able to advise you on
how best to han dle your tax obli ga tions
suited to the game devel op ment busi -
ness model.

Below is a list of law yers and
accoun tants who are famil iar with the
game indus try.

Account ing:

Khoo & Com pany, Inc.
Eng Kuan Khoo
2240 Union Street, Suite 101
San Fran cisco, CA 94123
Phone: (415) 776-7998
Fax: (415) 776-7610
mailto:eng@khoocpa.com
http://www.khoocpa.com

Legal:

Farella Braun + Martel, LLP
Bruce Maximov
Russ Build ing, 30th Floor
235 Mont gom ery Street
San Fran cisco, CA 94104
Phone: (415) 954-4400
Fax: (415) 954-4480
http://www.fbm.com

Fischbach, Perlstein & Lieberman,
LLP
David Rosenbaum
1875 Cen tury Park East, Suite 850
Los Angeles, CA 90067
Phone: (310) 556-1956
drosenbaum@fpllaw.com
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Ste phen Rubin
15591 Sec ond Street
Waterford, VA 20197
Phone: (540) 882-4911
Fax: (540) 882-4913
www.stephenrubin.com
rubinesq@aol.com

Russo & Hale, LLP
Tim Hale
401 Flor ence Street
Palo Alto, CA 94301
Voice: (650) 327-9800
Fax: (650) 327-3737
thale@computerlaw.com
http://www.computerlaw.com

Deciding on the Type of Company
An impor tant step you must take when
start ing your game devel op ment com -
pany is to decide what type of orga ni za -
tion it will be—sole pro pri etor ship,
part ner ship, or cor po ra tion.

First I should point out that I do
not have a law degree; my only qual i fi -
ca tions are that I have run a game
devel op ment shop for a few years. Also, 
my com ments per tain to U.S. legal
struc tures; those of you in other coun -
tries will likely have sim i lar struc tures
avail able to choose from.

The ques tions that shape your
orga ni za tional trust are: How do you
want deci sions to be made? How do
you want to pay your taxes? What lia bil -
ity do you want? What other forms of
flex i bil ity do you require for your busi -
ness plan?

The two basic struc tures are cor po ra -
tions and non-corporations. I will
dis cuss the non-corporations first as
they are the sim plest. The first is sole
pro pri etor ship: You’re the boss; hire
employ ees or not. If you are the only
owner, you are a sole pro pri etor. Very
lit tle legal paper work needs to be set
up. You will prob a bly need a local busi -
ness license; how ever, your own social
secu rity num ber will act as the Inter nal 

Rev e nue Ser vice’s track ing num ber for
your busi ness’s financials. You sim ply
pay taxes as an indi vid ual on the prof its
and losses of your com pany.

The other non-corporation struc -
ture is the part ner ship. It is easy to
form a part ner ship. If you work with
any one else and do not expressly doc u -
ment him or her as an inde pend ent
con trac tor, employee, ven dor, or cli ent,
then poof! Like magic, he becomes
your part ner. For exam ple, a suc cess ful
game devel oper could grow his busi -
ness for five years up to the point that
three pub lish ers offer simul ta neous
pro jects. He now needs two more pro -
duc ers to run these pro jects and
neglects for some rea son to pay them
an explicit sal ary and have them sign an 
employ ment con tract. After just a year
these two new pro duc ers decide they
don’t like the games indus try and want
out. Do they sim ply walk away? No,
they talk to their law yer and come to
real ize they are your part ners and you
now share the equity with them. How
much equity you ask? Is it one-eighth
each? (One part for each year of ser vice 
from each of these indi vid u als plus our
founder.) No. They get one-third each!
In fact, our hero now is a minor ity
owner. These two tur keys decide they
want cash and sell out their two-thirds
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of the com pany for $100 to their neigh -
bor, and now our hero has lost con trol
of his com pany for $100, and he did not
even get the $100. Bad move. The
moral of the story is always, always doc -
u ment the nature of the rela tion ship
between all peo ple work ing at, work ing 
with, and work ing for your game
com pany.

The other large prob lem with a
non-corporation is that you are held
per son ally lia ble for any and all debts
and dam ages incurred on behalf of the
com pany. This means you are per son -
ally exposed to any law suit or debt the
com pany could incur. This is even
worse with gen eral part ner ships, for in
a gen eral part ner ship each part ner is
held per son ally respon si ble for any and
all debts and lia bil i ties incurred on
behalf of the com pany. For exam ple,
Mary and Bob form a game devel op -
ment com pany, and Bob secretly
decides the com pany really needs cus -
tom-made desks for each employee.
This turns out to be a $50,000 expense. 
When Mary finds out she blows her lid
and declares that the com pany shall not 
make any such pur chase of cus tom
desks. No such luck; Mary is the proud
owner of 20 cus tom-made desks
whether she likes it or not. In fact, if
the com pany does not have enough
money to pay for the desks and Bob is
flat broke, the woodworker has the
legal right to come after Mary and liq ui -
date her comic book col lec tion to
sat isfy the debt.

A third draw back with a non-
 corporation is that it is dif fi cult to sell
equity in your com pany, which you
might find desir able when rais ing cap i -
tal or when struc tur ing an employee

com pen sa tion and golden hand cuffs
pro gram. You can have some degree of
inves tor lia bil ity pro tec tion with a lim -
ited part ner ship; how ever, if you are
seek ing cap i tal, you will be much more
suc cess ful as a cor po ra tion.

So why would any one have a non-
 corporation? The main thing going for
non-corporations is the sim plic ity of
set ting up shop; how ever, this is time
well worth spend ing to be pro tected.

Cor po ra tions come in three main fla -
vors: stan dard subchapter C, sub -
chapter S, and the rel a tively new LLC.

To under stand what an LLC and a
subchapter S is, we must first dis cuss
what a vanilla subchapter C cor po ra tion 
is. The subchapter C cor po ra tion, like
all cor po ra tions, is a sep a rate legal
entity dis tinct from any indi vid u als and
is respon si ble and lia ble for its own
actions out right. Cor po ra tions incur
debts and suf fer lia bil i ties all on their
own with out get ting down into the
pock ets of the offi cers or share hold ers
of the cor po ra tion. This is a very pos i -
tive qual ity in the eyes of offi cers and
share hold ers. (Just ask any exec u tive of 
Worldcom, Enron, Rite-Aid, or any of
the other 1,000 U.S. pub lic cor po ra tions 
who have restated their income in the
period of 1997 to mid-2002 whether or
not they would enjoy los ing the lia bil ity 
pro tec tion of the cor po ra tion!) This
pro tec tion from the activ i ties of the cor -
po ra tion makes it safe enough to
encour age suc cess ful, wealthy, and/or
ener getic peo ple to become com mit ted
to the orga ni za tion and make an invest -
ment of money, time, or both.
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A subchapter C cor po ra tion has the
free dom to sell shares to any one in the
world and pays its own taxes. The
employ ees of the cor po ra tion pay their
own taxes on their sal a ries. That seems 
straight for ward until you think about
being a small busi ness owner. How
would you like to make a profit at your
game com pany, pay your taxes, draw a
sal ary, and then pay taxes again on that
same money on your per sonal income
taxes? That would usu ally suck. So
Pres i dent Eisen hower pushed the
subchapter S entity through Congress
in the 1950s to pro mote small busi ness
activ ity. The subchapter S is a cor po ra -
tion just the same as a subchapter C,
but the cor po ra tion does not pay any
tax! Wow! Neat. The prof its the com -
pany makes is sim ply con sid ered the
per sonal income of the share hold ers in
pro por tion to their hold ings in the com -
pany, thus you are only taxed once!

So why would any one set up a
subchapter C? Would n’t Microsoft orga -
nize as a subchapter S in a heart beat?
Well, there are seri ous restric tions on
being a subchapter S. First of all your
com pany may only have 35 share hold -
ers, effec tively pre vent ing you from
rais ing cap i tal through the pub lic equity 
mar kets. Fur ther more, a subchapter S
may only have U.S. cit i zens and res i -
dents as share hold ers. This might be a
prob lem if a key founder of your com -
pany is for eign. Also, the share hold ers
of a subchapter S must be indi vid u als
and not other enti ties such as other
cor po ra tions (with the excep tion of cer -
tain trusts). Finally, a subchapter S may 
not own any sub sid iar ies.

So with all of these restric tions,
why would you form your com pany as a 
subchapter S? Even tually you may want 
to go pub lic, or you might get a for eign
founder, and so on.. . That is why the
IRS makes forms; the sub chapter S acts 
as an incu ba tor as the best struc ture for 
the early years of your com pany, and
later you sim ply fill out some paper -
work and become a subchapter C.

So what is a lim ited lia bil ity com -
pany—the LLC? The LLC is really a
refine ment of the subchapter S entity
with out the sub sid iary restric tion and
the restric tion of U.S. res i dents and
aliens. The catch with the LLC is that it 
involves just a tad bit more paper work
to set up.

Beyond your com pany’s for mal struc -
ture, you should also have your law yer
draft lan guage that describes some -
thing called a buy-sell agree ment
between the major share hold ers of the
cor po ra tion. This is a crit i cal agree ment 
as I found out the hard way with my
first subchapter S, which I co-founded
before I entered the game indus try. In a 
nut shell, the buy-sell agree ment han -
dles the pro ce dures that will be taken
when a major share holder leaves the
com pany through choice, ter mi na tion,
death, ill ness, or injury. It is crit i cal to
have this in place before the time
comes to han dle the indi vid ual’s exit.
At the time of exit it will be too late to
han dle the sit u a tion with grace, for the
stakes are too high and the drama is
hap pen ing in real time. Believe me;
work this out when every body is all full 
of good cheer at the start of the game
com pany.
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Insurance

If you will have employ ees, you will
need work man’s com pen sa tion insur -
ance. The good news for us is that our
rates are very low as we employ peo ple 
to just come in and sit down and enjoy
them selves. No lift ing or phys i cal activ -
ity is required for a game devel oper!
Your accoun tant will likely be able to
get you in touch with a good insur ance
bro ker.

This insur ance is abso lutely
required; if you are not pre pared to pay
for it, then you are not pre pared to
employ peo ple.

Any good cor po ra tion should have a lia -
bil ity insur ance pol icy to han dle minor
legal scrapes and other com plaints
against your com pany. Usually this is
paired up with fire, theft, flood, and
other disas ter pro tec tion.

Lia bil ity insur ance is not a strict
legal require ment as in the case of
work man’s com pen sa tion insur ance;
how ever, this is the kind of insur ance
you want to buy!

Employee Compensation Programs
Employee com pen sa tion is the most
plea sur able part of the legal/busi ness
side of run ning a game devel op ment
com pany. I sup pose sell ing your com -
pany for tens of mil lions of dol lars
would feel good too, but I gen u inely
enjoy try ing to fig ure out how to best
moti vate and reward my people.

Like a lot of things, when design ing 
your employee com pen sa tion plan, you
must fig ure out what your true goals
are before you make any deci sions.

For exam ple, get ting strong
employ ees at low sal a ries is great; your 
com pany will increase its profit mar gin.
Maybe that is a goal for you—low sal a -
ries (low costs). Fair enough, no
com pany would express as a goal to
have high costs. How ever, the inter est -
ing ques tion is how you will achieve
your goal. For exam ple, I once worked
at a game devel op ment com pany that
was very short on cash flow and was

heavily moti vated to reduce costs
through hir ing young, inex pe ri enced
(cheap) devel op ers. This is fine, it is a
tried-and-true strat egy; the prob lem
was the com pany did not have a con sis -
tent pay scale. They would pay one
per son $12 an hour and another $8,
where the $8 guy was per form ing at a
level far above the $12 guy. And some -
times they paid $20 or even $25 an
hour for other devel op ers who were in
turn less capa ble than some of their
$10-an-hour guys. This cre ates a host
of prob lems: Peo ple have a sense of
fair ness, and if they find out that Bob is
earn ing more than they are and they
know they are out per form ing Bob, you
have just cre ated a dis en fran chised
employee, and it will be extremely dif fi -
cult to regain that employee’s
con fi dence and pro duc tiv ity.

My solu tion to that prob lem is to
estab lish an inter nal pay scale that fits
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your finances and then stick to it. For
instance, if I acci den tally printed out
the sal a ries of every one at Taldren and
it got posted over the water cooler, no
one could be offended. (You will always
have some peo ple who have a dif fer -
ence of opin ion with you, but as long as
you are con sis tent in apply ing your pay
scale it will be a defen si ble and com -
fort able pay roll report. And at the end
of the day, if some one is still bent out of 
shape and I hon estly feel that they are
being com pen sated fairly, I don’t worry
about it.)

The stan dard is of course to pay a
sal ary. You could pay hourly, but I will
be blunt and hon est: To be com pet i tive
and suc cess ful in the game indus try
espe cially when you are start ing up your 
game com pany, there will be a lot of
over time and it will be dif fi cult to pay
peo ple for all those over time hours.

The coun ter point to this sug ges -
tion is to have all inde pend ent con trac -
tors work ing for you on a 1099 basis.
This is appar ently how the over whelm -
ing bulk of pro duc tion work is done in
Hol ly wood, where a pro duc tion stu dio
casts their net out wide pull ing in inde -
pend ent con trac tors to per form the
work when there is work and then lets
them go again when there is no work.
This cycles on for ever. This also occurs 
in the art pro duc tion houses in the
game indus try. I have also been advised 
to struc ture my busi ness that way. I
fun da men tally dis agree; I feel you
should work hard to cre ate a highly
moti vated well-oiled game pro duc tion
com pany. Games are dif fer ent from film, 
and what works for film may not nec es -
sar ily work for games. Games are so
much more flex i ble than film in their

abil ity to absorb more and more tweak -
ing and improve ment. When can you
really say a game could not stand
another tweak, fea ture, asset, or
improve ment? A film, on the other
hand, as a dis crete piece of art that can
be viewed and thought about, could be
declared more com fort ably fin ished
than a game.

It takes a long time to mas ter a
craft, and in the case of games, every
two years you must rein vent your tech -
nol ogy, forc ing you to always chase
mas tery. This alone dic tates the model
of mak ing solid hires and retain ing good 
peo ple for as long as prac ti cal.

So how much should you pay your
employ ees? The hon est answer is that
no one really knows; it is like the stock
mar ket. Cer tain posi tions like lead con -
sole pro gram mers tend to make a bit
more money than a tex ture art ist,
although I am sure there is more than
one lead con sole pro gram mer in the
world earn ing less than some tex ture
art ists. You have your financ ing from
some where, seed money or your first
deal—that is your bud get. Be hon est
and go out and find the stron gest peo -
ple you can within your bud get. I am
sure that if you have a solid man age -
ment team and a good atti tude, you will 
attract some good folks to work with
you no mat ter what bud get you have to
work with at the begin ning.

There are sal ary sur veys that float
around the indus try, and I cringe some -
what when new com ers see the sal ary
sur veys and go, wow, I am a pro gram -
mer; I will make $80,000+. Yes, it is
true there are many game pro gram -
mers who earn $80,000 a year and
more; how ever, they all started at a
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much lower rate ear lier in their career.
The prob lem with these sur veys is that 
they tend to be skewed towards the
more estab lished devel op ers and inter -
nal pub lisher teams that answer these
sur veys.

At the risk of being crude, I will
throw out some rough fig ures for a
start-up game com pany. If you are a
small start-up in Ore gon and have a
$300,000 annual bud get and you need
to per form two GBA titles, you are in a
tight posi tion, but you have to start
some where (GBA title bud gets are usu -
ally $200K in North Amer ica with only
the most well-known GBA devel op ers
get ting $500,000 for a sin gle title; so on 
your first title you might be happy to
get $150,000). If you turn around each
pro ject in six months, you will need at
least two pro gram mers, two art ists, and 
a designer/pro ducer. Assuming you

have a very low over head ratio, call it
20 per cent, then you have a sal ary bud -
get of $250,000 with out con sid er ing
bonuses. So your sal ary plan might look 
like this:

Lead pro gram mer: $55,000
Pro gram mer: $40,000
Lead art ist: $50,000
Art ist: $35,000
Designer/producer: $45,000

This would leave $25,000 spare for
end-of-the-year bonuses or slip page
money. It is always a good idea to have
spare money. These are actu ally rea -
son able sal a ries for peo ple with
rel a tively mod est expe ri ence in the
game indus try.

Notice you have just a five-person
team and only six months to exe cute
your games; here again it is of the
utmost impor tance to design your
games to fit your busi ness param e ters.

Medical/Dental/Optical/IRA
After you have sorted out your sal ary
lev els, I sug gest set ting up your
employ ees with health and den tal ben e -
fits. This is pretty much nor mal at any
devel op ment shop, although you might
be think ing of cut ting cor ners when you 
are start ing up and feel this is a lux ury
you could pro vide later. I dis agree;
health care is expen sive and only more
so when the indi vid ual is forced to
secure it on her own with out the ben e -
fit of nego ti at ing as part of a group plan. 
If at the end of your sal ary plan you do
not have enough money to pro vide

some level of med i cal and den tal ben e -
fits, I strongly urge you to trim back
your sal a ries enough to allow this cov -
er age. Your employ ees will appre ci ate
it and imme di ately feel a lot more com -
fort able with the pro fes sion al ism you
pro vide with a full med i cal ben e fits
pack age. You may still choose what
level of com pen sa tion you will pay
towards the pack age, and there are
other choices to make, as your insur -
ance bro ker will be able to offer
dis abil ity and other prod ucts.
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401K/IRA/Retirement Benefits
One ben e fit that I feel is a lux ury is a
401K or SIMPLE-IRA plan; these are
retire ment plans where your com pany
has the option to con trib ute some
match ing funds towards the employee’s 
retire ment account. We have a
SIMPLE-IRA plan at Taldren. We
started it up after one year in busi ness,
and there was a tan gi ble increase in
morale after the intro duc tion of the pro -
gram. Again, the folks here felt more
com fort able and reas sured that we are
a professional orga ni za tion.

A time-honored tra di tion in the game
indus try is to pro vide a com ple tion
bonus in the range of 5 to 20 per cent of
the employee’s annual sal ary upon the
final accep tance of the com pleted pro -
ject. This is a good bonus pro gram
because it drives peo ple towards com -
plet ing the game. One prob lem I have
with the com ple tion bonus is that if the
pro ject slips beyond the employ ees’
con trol they could become frus trated as 
they see the money run ning away from
them. Fur ther more, if they thought the
pro ject would last a year and then it
lasts 16 months, their bonus has effec -
tively been diluted. I do not dis agree
with the com ple tion bonus, but I feel it
should not be your only bonus pro gram.

As a mile stone devel oper you make
money when you deliver mile stones to
the pub lisher and they are accepted and 
paid. I have to admit I am par tial to
extend ing that busi ness model down to
the employ ees in a minor way by
attach ing a bonus to the timely deliv ery 

of the mile stones. The con di tion here is 
the timely deliv ery of the mile stone;
again, a sin gle employee may do a great 
job and still be unable to col lect the
bonus because as a group we were late. 
The effect I hope to deliver to my team
is that this is a group effort. The bonus
should not be overly large, or you could 
poten tially cause peo ple to rush their
work at the risk of qual ity.

Older than pro ject com ple tion bonuses
are shar ing the pro ject roy al ties among
the employ ees. This worked much
more often in the past when game bud -
gets were in the $75,000 to $150,000
range. Now the costs of most games
are so large that they do not recoup
their advances, and all of the prom ised
roy al ties do not hap pen. I am a great
believer in deliv er ing on the expec ta -
tions you cre ate, so my advice with
pro ject roy al ties is to not prom ise them 
until they actu ally hap pen. If there is no 
expec ta tion, there can be no dis ap point -
ment. This may be a prob lem for some
start-up devel op ment com pa nies as
they do not have enough bud get avail -
able to pay sal a ries so they turn instead 
to pro ject roy al ties as a form of reg u lar
com pen sa tion. Nine cases out of ten
you will only suc ceed in burn ing
morale. Sure, if you make a break away
hit and you are pack ing away the roy -
alty checks, share the good for tune, but 
my advice is to not overhype the roy al -
ties until they hap pen.

Stock options, on the other hand, I do
feel are an hon or able com pen sa tion
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instru ment even for small, pri vately
held devel op ment stu dios. Stock
options for a pri vate com pany are not
imme di ately liq uid; how ever, if you do
sell your com pany to a pub lisher some
time in the future, it is a nice ges ture to 
rec og nize the unique con tri bu tions of
your employ ees with some equity.

Take the time to edu cate your
employ ees on the mechan ics of your
stock option plan, as it will likely be
their first expe ri ence with options and
they might be too shy to admit they
have ques tions about how they work.

Trademarks and URLs
You should of course trade mark your
com pany’s name and logo as well as any 
sig nif i cant chunks of intel lec tual prop -
erty you own. Again, this is an area
where your law yer will make the pro -
cess pain less. I can offer this much
advice: Try not to found your com pany
with sim ple names like Stu dio One as
no doubt the URL has been taken and
the trade mark office will already have a
lot of sim i lar sound ing com pany names
that could poten tially con fuse the con -
sumer. Best to think of some word that
is not an Eng lish word, yet peo ple
would “get it” the first time they heard
it.

Basically, if you have a mark or a
brand you want to pro tect, wrap a ™
around it while you await the results of
the trade mark search. After a period of
time you will be told whether or not
you may go ahead with the ®. The ©
stands for copy right and you should
attach that to any doc u ment you cre ate
unless you are in a work-for-hire
arrange ment. And even then it is com -
mon to own your code out right and
pro vide the pub lisher with an unre -
stricted license.

War Chests
Finally, with out ever los ing the magic
in your heart for the beauty of games,
never for get that you are run ning a
busi ness. A busi ness pri mar ily exists
to create money. It might make money
uneth i cally, eth i cally, in an envi ron men -
tally friendly man ner, or any other way,
but at the end of each day your com -
pany has been cre ated to make money.

That seems like an all-too-obvious
state ment; how ever, look ing at the dot
com bust of the 1990s you will see that
Amer i can busi ness lost track of the bot -
tom line and mea sured busi ness

suc cess in hype cre ated and not wealth
cre ation. For a short while you can
spend hype, but it is not very liq uid and 
it will dis ap pear all too quickly.

You have to start some where, and
for most game devel op ers we have
mod est start ing points. No mat ter how
mod est your early con tracts must be to
get started, struc ture your deals and
com pany expenses to make money off
each of your games. Your advances
must be large enough to cover your
costs as well as pro vide a small profit to 
add to your war chest.
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Game devel op ment can some times 
be a grim game, where you and your
guys work hard against mile stones that
pay 90 to 110 per cent of your costs
until the day you encoun ter a tough
prob lem, such as no fol low-up pro ject,
grave pro ject slip, or a failed pub lisher.

You must work towards build ing a
war chest. Your goal should be to first
have one extra month of burn rate, then 
three months of burn rate, then six
months, and finally a year of burn. I
would imag ine after you have piled up a 
year’s worth of cash, you could enter -
tain invest ing in other ven tures rather
than sock ing away more cash. War
chests can not be under val ued; the

qual ity of your pro jects, con tract lan -
guage, and ulti mately your prof it abil ity
will be directly related to the amount of 
cash you have in your war chest. With -
out it, when you need the cash badly to
pay the next pay roll, you have no nego -
ti at ing room.

Earning money is easy, just work;
it is the sav ing of money that is truly
dif fi cult. There are always a bunch of
com pel ling things that you must spend
money on at any stage of your com -
pany; how ever, I sin cerely advo cate
being as fru gal as pos si ble with out
impact ing pro duc tiv ity, and build that
war chest!
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Chapter 28 > > > > > > > > > > > > > > >

Outsourcing Music

“Audio is one-third of the game!”

—Tommy Tallarico                                           

Music for Games
As in the movie indus try, music is a
crit i cal com po nent of a suc cess ful
game. It is the mood and tempo of the
music that will add the elu sive qual ity
of emo tion to your game. With all of the 
visual infor ma tion a game pumps out to 
the player, the ear is a crit i cal chan nel
to reach deep into the player’s soul to
enthrall the player.

For me the eerie per cus sion
instrumentals of MechWarrior II
evoked the stron gest response from
me. I can recall only frag ments of indi -
vid ual mis sions, but it is the haunt ing,
mil i ta ris tic beats of Mech II that I keep
on my per sonal juke box. And when ever 
I hear the beat I have a fierce feel ing of
belong ing to a clan of war riors—a clan
of mech war riors in the 31st cen tury
striv ing to become Khan. The music
evokes images of life and death strug -
gles on dis tant planets.. . ahem. Where
was I? Oh yes, music in games. Strong,
evo ca tive music is as vital as strong
gameplay to make a com plete expe ri -
ence. Bad music, on the other hand,
may be so det ri men tal to your game
that the game expe ri ence suf fers, or at
best the player turns off your music and 

pops in a CD of her own to lis ten while
play ing your game.

Pre sum ably I do not need to spend
too much time con vinc ing you to put
music in your game. I just wanted to be
sure you know how impor tant music is
to your game. Any range of human
emo tion may be nur tured and rein -
forced through music: love, loss, hate,
fear, and tri umph, just to name a few.
The music you com mis sion for your
game should have the whole range of
game expe ri ence in mind. For every
major event/sit u a tion/level/expe ri ence
in your game, ide ally, a musi cal piece
should be there to flesh out the expe ri -
ence and make it com plete.

Most games have many chal lenges:
time pres sures, bud get con straints, fat
tech ni cal risks, orig i nal game mechan -
ics to tweak. Com ing up with good
orig i nal music is just not as chal leng ing
to the pro ducer as the rest of the game
pro ject. Sim ply carve out what you can
from the audio bud get for music, find a
com pe tent com poser, tell them the bud -
get and dead line, and col lect your
tracks when they are done.
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The issue I have with this approach 
to game music is that it is hap haz ard.
As I pointed out at the begin ning of this 
chap ter, music is a crit i cal aspect of the
game to develop emo tional bond ing
with the player, so why short-change
the game with a rushed job?

There is a ten dency for peo ple to
believe that early in the pro ject there
will not be enough vis i ble or demon -
stra ble to artic u late well to the
com poser the game expe ri ence.
Another rea son I have heard is if you
give some one too long to do the job,
they will charge you more! (Only the
reverse could pos si bly be true; give
some one time to fit it into his down-
 time and per haps you would be able to
get a dis count.)

In the bud get plan ning stage you
should involve your com poser if at all
prac ti cal. By start ing this early, the
com poser may be able to point out to
you options you did not know you had
and thus be able to mod ify the bud get
when it is still in its mal lea ble phase at
the start of the pro ject. Even with out
jump ing into the work directly, the
com poser is respected as a pro ject
stake holder and thus will nat u rally have 
greater buy-in and, more prac ti cally,
will be able to munch on cre ative
thoughts for your game in the back -
ground until it is time for music
com po si tion to for mally begin. Per haps
the com poser will keep his ears open
for new sounds and equip ment that will
lend them selves well to your pro ject. In 
short, talk to your com poser and con -
duct your rela tion ship with him as a
two-way street, not just a request for
bid from a col lec tion of ven dors who
will do a quick job at the low est price.

TOMMY TALLARICO SAYS: For some
rea son audio does n’t seem to be taken
as seri ously or respected as other parts
of a game. This is quickly chang ing now 
that we have live orches tras and 5.1
dig i tal audio play ing.

Another inter est ing thing is that one 
of the rea sons peo ple dealt with audio
last was because they have in their
heads (from the movie and TV indus -
tries) that sound is POST-pro duction.
This just isn’t the case at all with audio
for games.

Switching gears from the philo soph i cal
to the prac ti cal, I should take a moment 
to out line the for mats of music that are
typ i cally employed in games.
n MIDI—Musi cal Instru ment Dig i tal 

Inter face is a for mat whose spec i fi -
ca tion is pub lished by the MIDI
Man u fac turer’s Asso ci a tion
(http://www.midi.org). MIDI is more
than just a data for mat for music; it
is actu ally three com po nents to the 
MIDI spec i fi ca tion, which are the
com mu ni ca tions pro to col (lan -
guage), the connector (hard ware
inter face), and a dis tri bu tion for mat 
called Stan dard MIDI Files. For
your pur poses as a pro ducer of a
game, you are really only inter -
ested in what the data for mat can
do for you.

The MIDI for mat is a bit dif fer ent from
other meth ods of dig i tizing music. It
does not attempt to dig i tize sound at
all! Rather, MIDI digitizes, or encodes
into a binary for mat, com mands such as 
note on, note off, and note veloc i ties
that are com pre hen si ble to a MIDI-
 capable device. What does this mean,

340 Chapter 28: Outsourcing Music



and why should you care? MIDI files
are very, very small. How small? A
MIDI file I have close at hand hap pens
to be 2 min utes and 24 sec onds long
and requires just 8 kilo bytes to store.
Com pare this to an MP3 of “With a Lit -
tle Help from My Friends” by the
Bea tles that requires 2.75 megabytes of 
space for a 2 min ute, 44 sec ond song.
Thus, a MIDI file is roughly 350 times
smaller than an MP3 and roughly 3,500
times smaller than straight dig i tal
audio!

The catch with MIDI is of course
qual ity. Any time some thing is 300 to
3,000 times less expen sive than some -
thing else in terms of space, money, or
time, qual ity must be com pro mised to
achieve that sav ings. The result ing
qual ity of a MIDI file is deter mined
more by the sound sam ples the play back 
device is employ ing to rep li cate the
com poser’s musi cal instruc tions.

The days of MIDI music for main -
stream games have passed within the
last few years as the capa bil i ties of the
con soles and PC have soared and
 production val ues have increased dra -
mat i cally. MIDI will remain a most
com pel ling for mat on any plat form
where mem ory and stor age are a pre -
mium such as mobile phones, PDAs,
and handheld con soles.

So if MIDI is lim ited in qual ity by being
a mere set of instruc tions for instru -
ment on and off, what would be a
rea son able way to improve the qual ity?

The direc tion of improve ment
would have to lie along the road of
incor po rat ing actual sounds with the
musi cal instruc tions. Four dif fer ent for -
mats have been devel oped to vary ing
degrees of suc cess by encod ing

dig i tized sound snip pets along with the
musi cal score:
n XMI—a more pow er ful ver sion of

MIDI where the instru ment sam -
ples are built into the music file.
This results in a musi cal file that
sounds the same on any com pat i ble 
play back device.

n SF2—Sound Fonts, cre ated by
Cre ative Labs for use on their
sound cards. Sound Fonts are sets
of dig i tized instru ments that are
down loaded to the play back device. 
Thus, a musi cal file cre ated for use
with Sound Fonts will only sound
the same on other devices that also 
have the same Sound Fonts
installed.

n SBK—Sound Bank, a sim i lar and
com pet ing stan dard to Cre ative
Lab’s Sound Fonts.

n Tracker—a set of related sound
for mats: MOD (Mod ule), XM
( Extended Mod ule), IT (Impulse
Tracker), STM/S3M (Scream
Tracker). These orig i nated on the
Amiga and were pop u lar in early
DOS-based com puter games. They
con tained built-in sound sam ples
with the sequence infor ma tion sim -
i lar to the XMI for mat, but it was
up to the com puter CPU to mix the 
sam ples together to cre ate the
music. In the old days the better
qual ity the tracker file was, the
more tax ing it was on the CPU.
Lots of early Epic games used
these, includ ing Unreal and Unreal
Tour na ment.

All of these for mats sound better than
MIDI but at a cost of either a sig nif i -
cantly larger music file or the require -
ment to dis trib ute and install a sound
font library on the tar get machine. As
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mem ory and stor age become less and
less expen sive, these costs dwin dle
away into lit tle con cerns on mod ern
con soles and PCs.

Sound effects like explo sions tend to be 
nois ier and more com pli cated than
musi cal scores. This would explain why 
you can not recall the last time you
heard a MIDI explo sion.

JARGON: Com pres sion tech niques that 
throw away bits of infor ma tion such as
JPEG for images are termed lossy, as in 
to lose infor ma tion. Con versely, com -
pres sion tech niques that never throw
away infor ma tion are termed non-lossy.

At first glance, why would any one want
a lossy for mat? What could pos si bly be
good about throw ing away infor ma tion? 
The answer lies in the whole point of
com pres sion:  to make some thing
smaller. If we’re try ing to make a chunk 
of infor ma tion smaller (images, music,
sound effects, it does not mat ter), we
might be clever and achieve some effi -
cien cies, but to truly scrunch the
infor ma tion down we will have to toss
out infor ma tion.

Any form of lossy com pres sion for
sound effects will strip the rich ness and 
depth of the sound effect, cre at ing a flat 
sound. That is why the sound effects
side of game audio has enjoyed a larger
bud get of bytes over the years. Only in
recent times have we moved to fully
dig i tized sound for mats for music. In
fact, MIDI could be said to be aggres -
sively lossy, as it throws away almost
all bits of infor ma tion of how the real
instru ments should actu ally sound.
n WAV—A very pop u lar for mat for

dig i tized sound and so widely
employed for sound effects that

peo ple often casu ally use the
phrase WAV file to mean sound
effects.

n ADPCM—Win dows stan dard
audio for mat, which is a com pres -
sion algo rithm on top of the WAV
for mat.

n VOC—A pre de ces sor to WAV for
Sound Blaster cards. It was used in 
the early DOS days.

n CD/Redbook Audio—Redbook
audio is the for mat used to record
com mer cial music CDs that con -
sum ers pur chase. Thus, Redbook
audio enjoys the sta tus of hav ing
the high est stan dard of qual ity
acces si ble to con sum ers. As the
CD for mat for games became
widely accepted, there was plenty
of stor age on the media to hold the
beefy Redbook audio files. How -
ever, now the pro duc tion val ues of
the rest of the game have grown a
vora cious appe tite for more stor age 
space. The hey day for Redbook
audio on the game CD has for the
most part passed on in favor of a
much more pop u lar for mat, a for -
mat that is twelve times smaller
than Redbook audio with nearly
iden ti cal qual ity: MP3.

n MP3—Oth er wise known as Mpeg
3. By now every one is famil iar with 
MP3. The MP3 stan dard would
seem like it is free and open, but
the truth is that the MPEG devel -
op ment group man ages the devel -
op ment of the MP3 stan dard. An
inter est ing detail is that the Fraun -
hofer Insti tute is the prin ci pal
source of engi neer ing behind MP3
and, along with Thomp son Mul ti -
me dia, holds some 18 pat ents cov -
er ing a wide spec trum of the MP3

342 Chapter 28: Outsourcing Music



tech nol ogy space. This means that
most any com mer cial exploi ta tion
of the MP3 for mat appears to be
lia ble for a roy alty to Thomp son
Mul ti me dia. Looking up the rel e -
vant infor ma tion at http://www.mp3li-
censing.com/roy alty/games.html, it appears 
that there is a $2,500 fee for games 
that dis trib ute files in MP3 for mat.
This fee is waived if you sell fewer
than 5,000 cop ies or as an entity
you gross less than $100,000 a
year.

Full tech ni cal details on MP3
are found at the Fraun hofer Insti -
tute: http://www.iis.fhg.de/amm/techinf/
layer3/index.html.

To address piracy, the Fraun -
hofer Insti tute has been work ing
with oth ers such as the Secure
Dig i tal Music Ini tia tive (SDMI) to
cre ate the Audio Scram bler which
selec tively encodes bits of the
music stream with annoy ing noise
that will only be prop erly decoded
with the right key. Check out
http://www.iis.fhg.de/amm/techinf/ipmp/
scram bling.html for more details on the 
Audio Scram bler.

The other tech nique is water -
marking for Dig i tal Rights Man age -
ment. This may be used to develop
proof of own er ship, access con trol,
and trac ing ille gal cop ies. For more
details, see http://www.iis.fhg.de/amm/
techinf/ipmp/water.html.

n WMA—Win dows Media Audio,
Microsoft’s answer to MP3,
includes inte grated sup port for dig -
i tal rights man age ment. Win dows
Media Audio is a por tion of the
codec that com bined with Win dows 
Media Video is called sim ply Win -
dows Media. For a com plete
over view of the tools and tech nol -
ogy behind the Win dows Media
site, visit http://www.microsoft.com/win -
dows/windowsmedia/tech nol o gies.asp.
Microsoft boasts that their com -
pres sion is better than MP3 and
RealAudio and offers a whole suite
of tools for the cre ation, manip u la -
tion, playback, and dis tri bu tion of
media files.

n RealAudio—Another com pet ing
stan dard sim i lar to MP3 and WMA
from RealNetworks. I tried hard to
find infor ma tion on the RealNet -
works site for some tech ni cal infor -
ma tion about RealAudio; all I could
find is com mer cial mes sages and
infor ma tion rel e vant to a user of
their play back and record ing soft -
ware. How ever, RealNet works also 
offers tools for both the cre ation
and play back of rich media files.

TOMMY TALLARICO SAYS: Don’t for -
get Yellowbook or stream ing audio. This 
is by far the most widely used way of
doing music now and in the future. The
newer plat forms are also able to have
mul ti ple streams play ing at once and
mixable on the fly depend ing on the
action.

How Do You Break Down the Music Bid?
Game music ranges quite a bit in cost,
influ enced by the com poser’s expe ri -
ence, the choice of per for mance

(syn thetic or live), and the total
min utes of music pur chased.

Most of the music work offered to
com pos ers is work for hire with out any
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roy alty arrange ments. The more suc -
cess ful com pos ers such as Tommy
Tallarico have made strides in cor rect -
ing that with bonuses when games
reach dif fer ent sales tar gets. Whether
or not the com poser has other dis tri bu -
tion rights beyond the game is a mat ter
of nego ti a tion with the pub lisher of the
game, the usual win ner in that
dis cus sion.

Music cre ated by a North Amer i can 
com poser and deliv ered in high-quality
syn the sized MP3 or other dig i tal for -
mats runs between $600 and $1,500 per 
min ute, with $1,000 being the indus try
norm. So what does $1,000 for a min ute 
of music mean?

Most AAA games have the game -
play hours run ning at about 15 to 25
hours; we will call it 20 hours. (Usually
you do not count multiplayer or user
exten si bil ity options such as map
 editors in gameplay hours. Only the
sin gle-player expe ri ence is used to
 calculate gameplay hours.) Does this
mean you need to com mis sion 20 hours 
of music, which would be 20 hours x 60
min utes x 1000 = $1.2M of music? Um, 
no. While there have cer tainly been
game bud gets large enough to accom -
mo date that fig ure, that would be an
out ra geous amount of orig i nal music. I
doubt that many com pos ers have 1,200
min utes of great music on tap and ready 
to hand over to you. I would guess that
many com pos ers would be happy if
they pro duced 20 hours of qual ity
music in their pro fes sional careers!

Movies are scored through out their 
110 min utes of play time with the usual
action films using pop u lar rock sans
vocals and dra mas using clas si cal com -
pos ers with long stretches of muted
music. Movies are not rock vid eos and

do not require music to be played
through out the expe ri ence.

Games are also not rock vid eos,
and a con stant stream of music is not
only unwar ranted, it is not desir able.
Rather, the music must be placed to
sup port the action, ten sion, and drama
you are devel op ing in the game.

Take Pac-Man, for exam ple; for the
most part there is a steady-state drum -
ming of the wakka-wakka sound effect
as Pac-Man eats the dots. When
Pac-Man eats the power-up, a short,
fast-paced aggres sive musi cal tone
rein forces the com i cal ter ror of the
now-dark blue ghosts on the run from
Pac-Man.

Another exam ple is the sim ple act
of Mario pick ing up a star in Mario64,
trig ger ing what is called a short musi cal 
sting. These are impor tant aural rein -
force ments for a game action.

Ambi ent music is scored for the slow
peri ods of gameplay that you need to
have between the action sequences.
This music should not be too driv ing or
dis tract ing; rather it should rein force
the aes thetic mood or set ting in the
game. For exam ple, if you were mak ing
a game with intrigue between two rival
war lords in feu dal Japan where the
char ac ter plays the role of an intrepid
ninja assas sin explor ing the rival war -
lord’s cas tle in the mid dle of the night, I 
think the haunt ing sounds of the Jap a -
nese shaku hachi would be the per fect
instru ment for the job. Liberally scat -
ter ing doses of explo ra tion music with
dol lops of silence mixed in between is
great for the impor tant quiet peri ods of
the game.

344 Chapter 28: Outsourcing Music



This is the fast-paced hard-charging
music that is reserved for the most
exhil a rat ing moments in a game. While
this music is crit i cal to nail, it is impor -
tant not to overdo it and use it too
lib er ally. If you do, you will totally spoil
the impact when you really need to get
the player’s blood pump ing.

Each game han dles its music dif fer -
ently. However at a high level, many
AAA games employ some sort of con -
text-sensitive music track switch ing.
The spe cific tech nol ogy employed
deter mines its name; for Starfleet
Com mand we used very small seg -
ments of just eight sec onds each and
jumped around dynam i cally in real time
rel a tive to the amount of com bat action
the player was fac ing in the game. So
we called it jump lists.

You need to deter mine how you
will tran si tion between musi cal tracks
and have that infor ma tion handy at the
start of your talks with the com poser.

This upbeat but vague music is the
equiv a lent of the cred its music in a
movie. This music needs to have
enough aural impact to help over come
the rel a tive lack of action as the player
clicks through the menus.

TOMMY TALLARICO SAYS:
Cinematics are becom ing a very impor -
tant role in the sto ry tell ing aspect of a
game. For FMV mov ies (mostly used in
intros, between lev els, and end ing cred -
its) the com poser is able to com pletely
score right to the pic ture.

Here is how we have bro ken down our
musi cal min utes for our upcom ing and
unan nounced action/RPG for the Xbox
and PS2:

World Set ting 1:
6 search and/or ambi ent songs @ 1:30
min utes = 9 min utes
4 chase and/or bat tle songs @ 1:30 = 6
min utes
5 musi cal stings @ 5 sec onds = 25
sec onds
3 cin e matic songs @ 1 min ute = 3
min utes

World Set ting 2:
6 search and/or ambi ent songs @ 1:30
min utes = 9 min utes
4 chase and/or bat tle songs @ 1:30 = 6
min utes
5 musi cal stings @ 5 sec onds = 25
sec onds
3 cin e matic songs @ 1 min ute = 3
min utes

World Set ting 3:
4 search and/or ambi ent songs @ 1:30
min utes = 6 min utes
4 chase and/or bat tle songs @ 1:30 = 6
min utes
4 musi cal stings @ 5 sec onds = 20
sec onds
2 cin e matic songs @ 1 min ute = 2
min utes

Menu Music
5 min utes of theme music = 5 min utes

This is a total of 53 min utes of music
planned for a game with about 20 hours
of gameplay. Taking the indus try aver -
age of $1,000 a min ute, we will expect
to pay about $50,000 to $60,000 for the
music in our game.
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I think this is a good value when
you con sider that the music indus try
would typ i cally advance a new, upcom -
ing group $100,000 to $500,000 for
their first record. You will get music
com posed by a pro fes sional, cus tom
designed for your game, and you will
have the dis tri bu tion license for the
mate rial. A good deal I think.

Ever won der what all those folks who
were study ing vio lin and the tuba were
going to end up doing after they grad u -
ated col lege? I won dered. Sure, if they
turned out to be Yo-Yo Ma, life is good,
but what about the rest of them? I don’t 
know about you but I have only been to
the Hol ly wood Bowl a hand ful of times,
and I grew up within walk ing dis tance
of the bowl. Well, it turns out the world
has quite a bit of work for pro fes sional
play ers of clas si cal instru ments.
Movies, tele vi sion, and games have all
bene fited from live per for mances, most 
often directed by the com poser. How
much does a live per for mance cost? For 
Starfleet Com mand I, Ron Jones, our
com poser, con sid ered fly ing out to
Prague to hire the world-famous but
appar ently inex pen sive Prague

Orches tra. In the end, Ron did fly, but a 
short dis tance to the Salt Lake Orches -
tra. How much will it cost to have your
music per formed by a live orches tra? It
var ies by the venue and num ber of
play ers of course, but a nice round
num ber would be $25,000.

TOMMY TALLARICO SAYS: Another
thing I think is impor tant to say is that
the non union buyout orches tras in
Europe are the least expen sive. The
easy cal cu la tion is to add about $1,500
per min ute of music to your bud get.
Depending on which orches tra you use
that num ber can eas ily go up to $10,000 
per min ute.

You may also say that for one hour
of an orches tra’s time, the com poser
nor mally bud gets for three min utes of
fin ished music per hour of orches tra
time.

When live orches tra is used it’s not
just the play ers/musi cians that get hired. 
You need an arranger (arranges each
part for every instru ment), a copy ist
(writes out all of the music for every part 
of the orches tra to play), a con duc tor,
an engi neer, and a stu dio. You could
have a great orches tra and a crappy
room (stu dio) and it will still sound hor ri -
ble. Rooms are VERY impor tant when
record ing live orches tra.
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USING LIVE ORCHESTRA FOR GAMES
by Bill Brown 

This arti cle is a gath er ing of thoughts and news items from var i ous sources regard ing the use
of live orches tral sound tracks and cho rus in games with infor ma tion for devel op ers, pub lish ers, 
and com pos ers alike on the ben e fits of record ing with live orches tras. Many of the games
listed here have already seen very suc cess ful press and great cre ative results—with a
 tangible, pos i tive impact on game and game sound track sales.

Emerging mar kets for sound track sales are cur rently being pio neered by G.A.N.G. in brand
new ter ri to ries and mar kets. G.A.N.G. has already con vinced a major national retailer to cre a te 
sound track dis plays in sec tions where games are sold, expo nen tially rais ing aware ness of
game sound tracks to poten tial buy ers.

The inten tion of this pre sen ta tion is to cre ate an ongo ing resource to edu cate and bring aware -
ness about the ben e fits of using live orches tra for games. G.A.N.G. mem bers are invited to
sub mit orches tral game music news to Bill for future updates to this page.

Orches tral Sound tracks—Ancil lary Mar ket Oppor tu nities:

When your sound track is recorded with a live orches tra, you auto mat i cally cre ate media
 interest and word of mouth—peo ple appre ci ate the immersive effect live orches tra brings to
the expe ri ence. Film mak ers have known this for years—MIDI scores can not com pare to
the magic that hap pens when an orches tra is hired to per form a sound track.

Standalone CD Sound tracks Sound track sales can quickly recoup ses sion costs and can
con tinue to bring in rev e nue for both the com poser and pub lisher for years beyond the life
of the game.

Mar keting cam paigns Movie trail ers, TV, and Internet pro mo tion cre ates com mu nity “buzz”
and word of mouth via the Internet and between gamers—sell ing more games—expo nen tially.
A big orches tral score is news, and news equals sales.

Bun dling Oppor tu nities Pre-Sales, Extra Fea tures, Licensing Oppor tu nities—Simul ta neous
release with game SKUs in new mar kets, or with simul ta neous mar ket ing cam paigns (as in the 
case of the major motion pic ture The Sum of All Fears and the game of the same name,
released in con junc tion with the film).

NEWS FROM THE FRONT LINES:

Clive Barker’s Undy ing: Bill Brown—Com poser: (Excerpt from Gamasutra’s Game Audio
Gal lery fea ture) “I was set to record a live cho rus for a Game Boy com mer cial spot a cou ple
years back and had just started talk ing with DreamWorks about Undy ing which later became
Clive Barker’s Undy ing. The day we were going to go record the cho rus, I wrote a few ideas
down that seemed to fit the mood of Undy ing, draw ing from both Latin and Gaelic text that
seemed to fit and brought them along just in case we had time to fit in a few lines. We
recorded in a big church in the val ley, which was noisy, but had a big sound to it. I just sang the 

Chapter 28: Outsourcing Music 347



4-part har mony to the sep a rate sec tions and then con ducted them all wild to DAT (with no
accom pa ni ment). So I brought those tracks back to my stu dio and exper i mented with them. I
arranged orches tra accom pa ni ment around the vocal parts using my synths and sam plers
here. A year later, I was finally work ing on the pro ject, and it all fell together in about three
weeks of writ ing. This is a very good exam ple of the won der ful results that can hap pen just by
involv ing your com poser as soon as your pro ject gets the green light!”

Undy ing was nom i nated for the pres ti gious Brit ish Acad emy of Film and Tele vi sion Arts
(BAFTA) 2001 Inter ac tive Enter tain ment Award in the Music cat e gory. “The music was very
well-integrated into the game, suc cess fully match ing and enhanc ing the uncom fort able feel,
help ing to build the par tic i pant’s ten sion at crit i cal moments in the nar ra tive. Intel li gent sound
woven into the fab ric of a filmic genre.”

Tommy Tallarico on Evil Dead; “My only fully live orches tra gig was Evil Dead (PS, Dream -
cast, PC) for THQ. I used the National Hun gar ian Sym phony Orches tra (64 pieces) and the
Buda pest Cham ber Choir (30 peo ple—15 male/15 female). I wrote the entire vocal score in
Latin. I used Steve Salani’s ser vices at Forte Music. It was a VERY inex pen sive alter na tive.
Although the qual ity isn’t as good as the stuff I’ve heard from Jack, Jeremy & Michael, it is
 definitely better than MIDI (in my opin ion). The voices were really incred i ble!! I would highly
rec om mend peo ple use the choir!”

HEADHUNTER records in Lon don

Abbey Road’s famous Stu dio One has played host to innu mer a ble big-budget orches tral
record ings for film, but the final ses sion before its refur bish ment in 2001 saw it being used for a 
new pur pose: to record the sound track for a video game.

The pub lish ers of HEADHUNTER under stood the busi ness model for mak ing money back by
releas ing the score sound track—which is still a huge seller in Japan. This com mit ment on the
pub lisher’s part opened a flood gate of cre ativ ity to flow into the scor ing and imple men ta tion of
music in the game. Our hats are off to com poser Rich ard Jacques and the entire team!
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Orches tral Com posers—GDC

Chance Thomas speaks out at the 2002 GDC orches tral sem i nar: The GDC pro gram
stated: “The live sym phony orches tra is the pal ette of choice for many of today’s top games.
No amount of tech nol ogy can match the mag nif i cent power, range, skill, color, and sheer emo -
tive strength of a live orches tra. With cur rent game sys tems capa ble of deliv er ing high-quality
dig i tal audio inter ac tively, devel op ers are increas ingly turn ing to the orches tra to breathe life
into their games. This GDC ses sion offers edu ca tion and infor ma tive dis cus sion on just what it
takes to pro duce a live orches tral game score.” Could n’t have said it any better our selves!
Chance was joined on this panel by fel low com pos ers Jeremy Soule and Jack Wall. Read Jack 
Wall’s white paper Using a Live Orches tra in Game Sound tracks orig i nally pre sented at the
2002 Game Devel opers Con fer ence.

The panel exposed the ben e fits of releas ing sound tracks inde pend ently from the game itself.
Chance Thomas’s sound track for Quest for Glory V is a great exam ple of the poten tial ben e -
fits. The sound track was released before the game and included a play able demo of the
pro ject. They sold 50,000 cop ies of the sound track and made $500,000 from sound track
sales. Chance said, “Music is the lan guage of emo tion. We draw peo ple in.” Ironically the
sound track out sold the game. Quote from gamesdomain Quest for Glory V review: “The
music was very well done, Sierra knows this is one of the high lights of the game, which is why
they are sell ing the sound track.”

More ideas from Jack Wall—Com poser: Myst III Exile: (In regard to using live orches tra)...
“The way I got Myst III Exile going was I talked up ancil lary mar kets to the pro ducer and to
the mar ket ing depart ment. If you have great sound ing music, you can sell this music as a
standalone CD, you can use this music in your mar ket ing cam paigns, etc. They used the
heck out of me for Myst III Exile. I basi cally crafted about 80% of their entire launch mar ket ing
cam paign for them. It took a lot out of me, but obvi ously, it was worth it. They put the music on
United Air lines flights. They used the Main Title in the trailer that played nation wide in movie 
the aters. But, more directly, I think it’s how to edu cate pub lish ers and devel op ers that it will
truly trans late into sales—That’s the bot tom line!” Read Jack’s Myst III: Exile arti cle The Evo lu -
tion of a Videogame Sound track.
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Medal of Honor Allied Assault and Medal of
Honor Frontline Scores Recorded in Seat tle

The next two scores for the DreamWorks Inter ac tive Medal of Honor Series are com plete. A
95-piece orches tra was used for the record ing, which included a full choir. Michael Giacchino
—Com poser.

The Acad emy of Inter ac tive Arts and Sci ence Awards
Medal of Honor Under ground Best Orig i nal Score

At the 4th Annual Inter ac tive Achieve ment Awards, Medal of Honor Under ground won in both
cat e go ries in which it was a final ist: “Out stand ing Achieve ment in Orig i nal Musi cal Com p o si -
tion” and “Out stand ing Achieve ment in Sound Design.”

When you hear the phrase “video game score,” what do you usu ally think of? MIDI? Eric
Serra-style synth? Syn the sized orches tras? Drum machines? How about “fully orches tral John
Wil liams-style action scores?” Finally, the orches tral score has migrated to video and com puter 
games, with the release of Medal of Honor. The game, based on the film Saving Pri vate Ryan,
was autho rized by Ste ven Spielberg and turned out prob a bly the best game music score ever
heard up to this point. The music is in the per cus sive, swash buck ling vein of John Wil liams and 
it con jures up images of his Indi ana Jones scores… Michael Giacchino—Com poser.

Out cast Nom i nated for Aias Best Orig i nal Score 2001

The 60+ min ute score recorded with a 105-piece Mos cow Sym phony Orches tra and Cho rus
was one of three final ists for the 2001 AIAS award for Best Orig i nal Score. Lennie
Moore—Com poser.

Infogrames sub se quently released Out cast as a stand-alone sound track and mar keted that
sound track through their offi cial web site. In 2001, in col lab o ra tion with Vivendi/Uni ver sal a
re-mix CD was released which incor po rated the sound track from Out cast into re-mixes done
by Euro pean art ists.
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2002 Aias Out stand ing Achieve ment in Musi cal
 Composition  Nominee—Myst III: Exile

AIAS nom i nates score for Myst III: Exile for 2002 “Out stand ing Achieve ment in Musi cal Com -
po si tion” award. The score for Myst III was recorded with the North west Sym phony in Seat tle.
Jack Wall—Com poser.

Myst III: Exile’s score won the Game Indus try News’ Best Sound track award for 2002.

Game Sound tracks Using Live Orches tra and/or Live Cho rus:

Sov er eign (not yet released) Jeremy Soule—Sony/Verant
Hitman 2 (not yet released) Jesper Kyd—Eidos Microsoft
Medal of Honor: Frontline (5/2002) Michael Giacchino—DreamWorks SKG
Head hunter (5/2002) Rich ard Jacques—Sega
Medal of Honor: Allied Assault (1/2002) Michael Giacchino—DreamWorks SKG
Myst III: Exile (5/2001) Jack Wall—Mattel/Ubisoft
Azurik: Rise of Perathia (11/2001) Jeremy Soule—Microsoft
Evil Dead (3/2001) Tommy Tallarico—THQ
Clive Barker’s Undy ing (2/2001) Bill Brown—DreamWorks SKG
Mech War rior 4 (11/2000) Duane Decker—Microsoft
Medal of Honor: Under ground (10/2000) Michael Giacchino—DreamWorks SKG
Crim son Skies 1 & 2 (9/2000) David Henry—Microsoft
Klingon Acad emy (06/2000) Inon Zur—Inter play
Amen: The Awak en ing (4/2000) Jeremy Soule—GT Inter ac tive
Medal of Honor (11/1999) Michael Giacchino—DreamWorks SKG
Out cast (8/1999) Lennie Moore—Infogrames
Quest for Glory V: Dragon Fire (1999) Chance Thomas—Sierra
Small Sol diers (1998) Michael Giacchino—DreamWorks SKG
Heart of Dark ness (1998) Bruce Broughton—Infogrames
Total Anni hi la tion (1997) Jeremy Soule—Cave Dog
The Lost World (1997) Michael Giacchino—DreamWorks SKG
StarFleet Acad emy (1997) Ron Jones—Inter play

The above list is a work in prog ress, if you know of addi tions or cor rec tions please email Bill.

Thanks go to http://www.music4games.net for some of the tid bits included here.
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Outsourcing Voice

“Work com-plete.”

—Orc peon from the Warcraft series                      

When sit ting down with Chris Bor ders
to go over the bud get for voice-over
work for Starfleet Com mand, I was
shocked to find out how rea son able it
was to have celeb rity actors such as
George Takei (Mr. Sulu of course) per -
form lines that I wrote for my game!

Adding the human voice brings a
spe cial magic to your game. Think
about the won der ful voices in the
Warcraft series; how many of you read -
ing this book can read these lines as
they were deliv ered in the game?

ORC PEON
Work com-plete.
I can do that.

The magic behind the voices is that we
get the intel li gence of a human driv ing
the per son al ity of these fan tasy char ac -
ters in our games! It really is the

cool est thing. Also, voice work is ide -
ally suited for outsourcing as it takes a
highly spe cial ized set of skills to cast
the tal ent, direct the tal ent, record the
voice, and post-process the voice. Only
the larger pub lish ers have enough work 
to employ their VO direc tors full-time.
Alter na tively, some game stu dios have
a sin gle amaz ingly tal ented audio guy
who is able to han dle all of the voice-
 over work for the games. This is a rare
tal ent though; you would do better to
outsource as you will not save any
money hav ing the VO direc tor/pro ducer 
on staff year round.

Voice is pretty much all pos i tive.
While there are still phys i cal lim its with 
the hard ware we are using, the lim its
are very gen er ous, so go out and get
great voices for your games!

In the fol low ing inter view Chris
Bor ders tells us how it is all done.

Interview with Chris Borders
Erik Bethke: Would you pro vide a
short back ground on your self and
what role you play in voice-over
work in the game indus try? Where
did you learn to do voice-over
work?

Chris Bor ders: I started work ing in
video game voice-over (VO) back in
1995 as a VO edi tor for Inter play Pro -
duc tions. I edited VO record ings and
attended many VO record ing ses sions
for Inter play on such titles as Star Trek: 
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Judg ment Rites, Stonekeep, and
Descent.

Shortly there af ter I was quickly
pro moted to the title of VO super vi sor
sim ply because we were devel op ing
more and more titles and needed some -
one to han dle all the VO work that was
com ing in. My job was to over see all
aspects of VO devel op ment for Inter -
play games includ ing going over the
script and char ac ters, set ting up audi -
tions, hir ing a VO cast ing direc tor,
stu dio direc tor, and record ing stu dio,
sched ul ing VO tal ent, set ting up union
con tracts (SAG/AFTRA), attend ing the
ses sions, and orga niz ing the mate rial
for edit ing and imple men ta tion.

Being no one at the com pany had
ever done this job before (and mostly
relied on out side con trac tors), it was
quite an under tak ing. I lit er ally had to
almost start from scratch. First I
started bare knuck les, mak ing con nec -
tions with the best pos si ble peo ple I
could find in the VO indus try. I spent
many hours on the phone every day
“schmooz ing” with var i ous Hol ly wood
tal ent agents, VO direc tors, and record -
ing stu dios.

After a year of doing this I real ized
I could do much of the tal ent cast ing
and some of the lower bud get titles’
stu dio direc tion myself.

Even tually I took on the cast ing
and stu dio direct ing for some major
pro jects myself, and I only hired a con -
tracted direc tor when I could n’t take it
on because of over lap ping pro jects.

I now cast and direct the major ity
of all Inter play titles includ ing the very
suc cess ful Baldur’s Gate series which
has received many high-praised
reviews for its high-quality voice-over
act ing.

What range of bud gets are you see -
ing for voice-over work in today’s
games from low to high?
Most of the games I work on have good 
bud gets that allow me to hire better
than aver age VO tal ent and some celeb -
rity film actors. How ever, I occa sion ally 
have to work with much smaller bud -
gets that can some times affect the
qual ity of the VO act ing. On Baldur’s
Gate II I had to cast as many as 300
char ac ter roles with a bud get that was
better suited for 30 char ac ter roles.
This became quite a chal lenge for me,
being I wanted BG2 to have the best
VO pos si ble. I how ever man aged to pull 
a few strings and pull it off.

Typically I see most game VO bud -
gets rang ing from $20,000 to $100,000
depend ing on how many char ac ters are
in the game, how much dia logue there
is, and if the pro ducer calls for celeb rity 
actors.

What in your opin ion was a good
value? What was sim ply
over spend ing?
In the past before I became a direc tor, I
noticed that when poor qual ity actors
were hired to save money it always
ended up cost ing more in the long run.
Thus, bud gets had to be raised to
accom mo date better actors to make the 
part work. This is, in my opin ion, a
huge waste, being the work had to be
done twice thus cost ing more, when
just hir ing a pro fes sional actor in the
first place and record ing it once would
have saved stu dio cost, direc tor cost,
edi tor cost, not to men tion hav ing to
still pay the poor qual ity actors (that
will never be used in the final pro duc -
tion) their ses sion fee.

How ever, just hir ing a bunch of
famous celeb rity actors so you can have 
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big names on your title is not always a
good idea either. Most great games
(unlike motion pic tures and TV) don’t
rely on famous box office actors to
make them sell. I will hire a celeb rity
actor mostly because I know it will
make the char ac ter part really shine
due to that actor’s abil i ties. And if the
game player rec og nizes that actor’s
voice while play ing the game, then all
the better.

On the other hand, if you are mak -
ing a game based on a famous motion
pic ture or TV show, etc., then it might
be in your best inter est to hire the
same actors (if obtain able) that orig i -
nally acted in the film, TV show, etc.
This will make the gam ing expe ri ence
sim i lar to the orig i nal prod uct. But
again, one must use dis cre tion when
doing this, espe cially if the orig i nal
actor will cost you your entire game
bud get.

All in all, I try to hire expe ri enced
pro fes sional VO actors that fit the parts 
well. There is a huge amount of tal -
ented VO actors out there. They may
not have rec og niz able names that the
gen eral pub lic will know, but they will
do the job well and will not cost you
your entire bud get.

What prep a ra tion should the devel -
oper and pro ducer have on hand
before they approach you for voice
work?
The most impor tant thing to start with
is a good script with well-defined char -
ac ters. This is half the bat tle. One thing 
I have seen over and over through the
years is a great game with a poorly
writ ten script. I heard this great quote
by rock singer Iggy Pop that I always
use when asked about why some
scripts should be rewrit ten: “A stale

waf fle with a bunch of syrup on it will
still taste like a stale waf fle.” In other
words, if the script does not read well,
no actor on earth will make it better. Of 
course, many game devel op ers don’t
always have a pro lific script writer on
staff. For this rea son I sug gest con -
tract ing a pro fes sional “script doc tor.”
A script doc tor will take your script and 
make it better for an actor to read so it
sounds more nat u ral or fun nier
(depend ing on what type of game script 
it is) and will not change the main idea
that the orig i nal writer was try ing to
achieve.

Also, have a bud get in mind. If you
don’t know how much it will cost to
record the VO, your design ers may
 create a mon ster. In other words,
design ers will add voice-over parts as
much as can fit into the games’ sys tem
lim its. If you don’t have enough money
to ful fill this much VO, things may have 
to be greatly refigured, tak ing up valu -
able devel op ment time.

If you already have a rough idea of
how much money it will cost to accom -
plish what your design ers are design -
ing, you will be better pre pared in
keep ing on track and on bud get.

What prep a ra tion do you do? How
do you plan the voice-over work?
How do you do the cast ing for the
dif fer ent roles?

I first start by meet ing with the devel -
op ment team to dis cuss the title and to
give them an idea of what kind of bud -
get they will be look ing at based on
what they are try ing to achieve. Once I
have char ac ter descrip tions I can start
the pro cess of cast ing actors. I do this
two dif fer ent ways depend ing on the
title and how much time I have to com -
plete the VO work. If I know exactly
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what the design ers are look ing for and
have lit tle time, I can just cast actors
that I know will work well for the var i -
ous char ac ters. On the other hand, if
the design ers have very intri cate char -
ac ter descrip tions or don’t exactly
know what they are look ing for, I will
set up voice audi tions so they can lis ten 
to many dif fer ent actors voic ing sam ple
lines for each char ac ter. This will take
slightly more time, though the end
result usu ally is dead-on to what the
char ac ter designer was think ing
orig i nally.

Once I have a final script in hand
and actors have been cast in the var i ous 
roles, I then pro ceed to sched ule the
var i ous actors for work. This is very
involved, being I have to sched ule the
proper amount of time with each actor
to com plete the part, nego ti ate the
actor’s ses sion fee (within bud get), and
sched ule stu dio time.

Then from there we start record ing 
the parts. This can take any where from
a cou ple of hours to a month depend ing
on how many char ac ters there are and
how much dia logue needs to be
recorded.

Once all the scripted dia logue (VO) 
is recorded, picks are made and the VO
files are edited and imple mented into
the game for test ing.

You use SAG actors, right? How
does that work?

The term SAG stands for Screen
Actors Guild. SAG is an actors union
that the major ity of pro fes sional screen
actors in Amer ica belong to. So in order 
for a game com pany to hire a union
actor, some one must be affil i ated as a

SAG union pay roll ser vice or sig na tory. 
Many game com pa nies do this them -
selves, which is very sim ple to set up
with SAG.

How ever, it is not impos si ble to do
it side ways using a SAG pay roll sig na -
tory ser vice. This ser vice will cre ate all 
the con tracts based on the deals that
have been made with each actor’s man -
ager or agent.

There are, how ever, extra fees
involved with hir ing a union actor.

12.65 per cent on top of the actor’s
fee is for the actor’s pen sion and health
ben e fits (this fee goes directly to SAG). 
Many agents charge a 10 per cent fee on 
top of the actor fee, being they are the
ones who are rep re sent ing the actor.
And of course if you use a union sig na -
tory, they will also charge a small fee
for their ser vices.

AFTRA (Amer i can Fed er a tion of
Tele vi sion and Radio Art ists) is also an
actors union that can be used to hire
union tal ent (many actors belong to
both SAG and AFTRA). All the rates
and fees are the same as SAG.

TOMMY TALLARICO SAYS: A lot of
games record with non-SAG actors as
well; it’s just a lot harder to find tal ented
non-SAG peo ple to act. Although it may
seem cheaper to go non-SAG in the
begin ning, it could end up cost ing you a
lot more because of the amount of time
and takes.

For a smaller pro ject (cou ple of
hun dred lines), you’re safe going the
non-SAG route. If you have 500 lines or
more you def i nitely want to con sider
doing it union. In the long run you’ll be a 
lot hap pier.
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What hap pens at a voice record ing
ses sion? What facil i ties does the
stu dio have to make it a voice-
 recording stu dio? How do you
 evaluate a stu dio?
When look ing for a record ing stu dio to
record voice-over, qual ity should be
your first objec tive.

The stu dio should have a pro fes -
sional staff, state-of-the-art dig i tal
record ing equip ment, and a very quiet
and dead sound booth. Things like a
nice lounge, good food, and a sexy
recep tion ist are not impor tant unless
enter tain ing your expen sive tal ent is
more impor tant to you than the record -
ings you will get from them. Most of
today’s pro fes sional voice-over record -
ing stu dios should have the abil ity to
record voice-over dig i tally to hard disk
or dig i tal tape (DAT), and a sound booth 
that is designed for VO.

Most music record ing stu dios have
ambi ent rooms so musi cal intruments
like drums and gui tars sound better.
This is not what you want to record VO 
for CD-ROM games. If you are sup -
posed to be lis ten ing to your VO char -
ac ter in an out door set ting, record ing
them in an ambi ent VO booth will not
sound like it was recorded out side, but
in an ambi ent room. And there are no
spe cial stu dio tricks that can remove
this “room ambi ance” well. How ever, if
you start with a dead room with no
ambi ence, it is sim ple to later add a
room ambi ence or a sta dium ambi ence
using a dig i tal reverb.

The record ing pro cess is fairly sim -
ple. The actor or actors sit in the VO
booth, and the direc tor and record ing
engi neer sit in the con trol room, usu -
ally with a thick piece of glass between

them so they can see each other. The
actor will talk directly into a high-
 quality con denser micro phone and lis -
ten to him or her self back with head -
phones (this is optional as some actors
pre fer not to hear them selves through
the mixer). In the con trol room, the
direc tor has a small micro phone that
can be turned on or off from a but ton
near the direc tor seat that patches into
the mixer so he or she can talk back to
the actor to give direc tion. The record -
ing engi neer makes sure all the record -
ing lev els are cor rect by mon i tor ing the 
ses sion and also watches the tape coun -
ter and some times takes notes as to
how many takes were done per line and 
what time each take was recorded, so
later the edi tor can ref er ence these
record ing notes. A good stu dio will also 
record the direc tor’s voice as well; this
way the edi tor has a sec ond ref er ence
as to what take is what and what is
going on in the ses sion.

How actors are recorded is slightly
dif fer ent depend ing on the script and
how the game’s char ac ters inter act
with each other and the player.

In many games, VO char ac ters
inter act with each other through out the 
script. It is some times best to record
many actors together at the same time.
This is known as an ensem ble ses sion.
Each actor is set up in the booth with
his or her own mic and patched into the 
mixer on a sep a rate record ing track.
This way the scripted char ac ter inter -
ac tion sounds more nat u ral, yet there is 
still enough sep a ra tion to allow the edi -
tor to edit the var i ous char ac ters’ takes, 
so dif fer ent reads can be imple mented.

The other type is just record ing
one actor at a time. This is the most
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com mon style of record ing for CD-
 ROM games, as you are in a one-on-
 one sit u a tion and can pay close atten -
tion to just one char ac ter at a time.
This is also a much more cost-effective
way to record, being that it is far eas ier
to sched ule an actor for four hours (or
less) to com plete the part ver sus hav -
ing to block out a full eight-hour day
using mul ti ple actors only read ing their 
occa sional parts over that long time
span.

How many takes does it require for
the tal ent to get their lines? How
much voice work can an actor do in 
a ses sion?
Gen erally a stan dard VO ses sion is four 
hours as per most actor union rules and 
reg u la tions. After four hours the tal ent
can charge more for an addi tional four
hours (or less) and is required to have a 
one-hour lunch break. After eight
hours, again more fees will apply and a
one-hour din ner break.

Most actors will require as lit tle as
two takes and as many as ten takes to
read the part to the sat is fac tion of the
direc tor. Some actors take lon ger just
because, and some can hit it “right on
the head” after the first take. If the
cast ing direc tor and the record ing
direc tor do their work cor rectly, there
is no rea son it should have to go
beyond ten com pletely read takes.
After that you might have a very frus -
trated actor on your hands. Many
sea soned VO actors will ask you if they
are really the right per son for the job if
you just can’t get what you are try ing to 
get. And right fully so, being that actor
may have other VO jobs that same day,
and it is very hard on their voice to
keep repeat ing the line over and over

when they may not be the right
per former in the first place.

TOMMY TALLARICO SAYS: Remem -
ber, a SAG actor can only do three
dif fer ent char ac ters within those four
hours. You have to pay extra if you want 
them to do other char ac ters, even if it’s
only a few lines.

The other thing you may want to
men tion is that you can’t mix SAG and
non-SAG actors on a pro ject. If you go
SAG, every one has to be SAG.

What is the most unusual thing
about your job that not many other
peo ple in the indus try have much
aware ness about?
Well in gen eral, the enter tain ment
indus try is a far cry from your aver age
desk job. How ever, there are many sim -
i lar i ties as well. On one side I get to
work with some of the most tal ented
actors on earth, and I get to hear some
really great sto ries first hand (sorry,
National Enquirer, my lips are sealed).
On the other, I have very detailed
sched ules I have to main tain; I must
keep up a pro fes sional out look, and not
every actor is a plea sure to work with
(how ever, this is not the norm). So,
when peo ple say to me, “Gee it must
be cool doing what you do for a liv ing,”
I am quick to remind them that it’s not
all what it sounds like, and even I have
frus trat ing days like any one.

Here is a funny story I like to tell
about how strange my job can be. I was
work ing on the Inter play game title
Star Trek: Starfleet Acad emy, and we
were shoot ing full motion video on a
green screen at a well-known Hol ly -
wood set just across the street from
Par a mount Stu dios. I had to be up by
4:00 A.M. and on the set by 6:00 A.M.,
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and I was leav ing the set by as late as
10:00 at night. So need less to say I was
very tired. We were in the mid dle of a
break and I was look ing over some of
the dai lies, and up walks actor Wil liam
Shatner from his pri vate trailer/dress -
ing room. Being we were film ing Mr.
Shatner for this pro duc tion, this was
fairly nor mal; how ever, I was in one of
those strange (too much caf feine, not
enough sleep) trances, and Mr. Shatner 
(in full Starfleet dress uni form, I might
add) starts ask ing me about the tech -
nol ogy we are using to make this game, 
and at that moment I freaked in my
mind and thought to myself, “Crap!
Cap tain Kirk is stand ing here ask ing
me about tech nol ogy, what a strange
life!”

What trends are you see ing in
voice-over work in games?
With the sound qual ity in games get ting 
better and better every year, gamers
are notic ing game sound more than
ever before. Just five years ago when I
started in this busi ness, not one game
reviewer ever men tioned the sound in
a game, much less gave it a review.
Now in 2001 it is fairly nor mal to read
many game reviews on voice-over,
music, and sound design. So it is more
impor tant than ever for a game to have
high-quality VO done by pro fes sional
actors, rather than just grab bing the 2D 
art ist down the hall and hav ing him
record his best imper son ation to the
por ta ble DAT recorder.

My goal is to try to achieve a sim i -
lar qual ity that a great motion pic ture
has when it comes to voice-over act ing
in the games I work on. Though our
game bud gets are far less than a mul ti -
mil lion-dollar film, it can still be done

within rea son. I keep read ing reviews
on what the gamer did not like about
the VO, and I try to improve it within
the bound aries that I am stuck with.

What are some mis takes you or
pro jects you have worked on made
in regards to voice; can you avoid
them now?
The big gest pit fall I have to deal with is 
the VO pro gram ming in a game. On
some titles the char ac ter keeps repeat -
ing the same line over and over every
time the player clicks on the char ac ter.
I can’t tell you how often I read a
review where the reviewer says, “I got
so sick of hear ing that char ac ter say the 
same thing over and over, I just turned
down the vol ume to zero so I could fin -
ish the game.” I am try ing my best to
com bat these types of prob lems before -
hand with the design ers and pro gram -
mers so this does not hap pen on future
titles. VO pro gram ming is get ting
better, how ever it is still not per fect.

How do you con trol the creep ing
nature of many game pro jects from
affect ing your bud gets, spe cif i cally
in request ing retakes or resched ul -
ing of tal ent time?
It is always tough when you pro pose a
VO bud get early for a game and it turns 
out that you needed more money to
com plete the VO once it is near com -
ple tion. I always try to pad my VO
bud gets best as I can so there is no “we 
can’t afford any more” from the pro -
ducer if it looks like a part has to be
redone or some of the actors ended up
cost ing more than I antic i pated. It
 doesn’t always work in every case;
how ever, most of the times I have to
ask for more bud get mon ies it was
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because the design ers decided to add
ten more char ac ters at the last min ute.

What was your most chal leng ing
game pro ject? Which game were
you most proud of?
I am always proud of every thing I work
on, how ever a cou ple pro jects I am
espe cially proud of are: Baldur’s Gate
II: Shadows of Amn, Baldur’s Gate II:
Throne of Bhaal, Baldur’s Gate: Dark
Alli ance, Star Trek: Klingon Acad emy,
Star Trek: Starfleet Com mand, and Fall -
out: Tac tics.

My most chal leng ing pro ject was
by far Star Trek: Klingon Acad emy. It
was a huge over tak ing [sic] find ing as
many as thirty actors that could sound
like a true Star Trek Klingon. Audi tions 
went on for weeks before I found the
right actors. The stu dio ses sions were
even tougher... “No, no, more Huuq in
that line, and more anger!” I even had
to fly all the way to Toronto, Can ada, to

record extra VO and ADR (Auto mated
Dia logue Replace ment) with famed
actor Chris to pher Plummer, who
voiced and acted the part of Gen eral
Chang. Chris to pher Plummer is a very
tal ented actor! This game took almost a 
year to com plete just my work.

TOMMY TALLIRICO SAYS: I think one
very impor tant ele ment that is not
addressed here is the actual script writ -
ing itself!! You can have the best actors
in the world, but if the script is ter ri ble it
does n’t mat ter how many Acad emy
Awards they’ve won. A lot of times the
designer is put in charge of writ ing a
script. Unless the designer is very tal -
ented, this really should n’t be done!

The designer could cer tainly pro -
vide a treat ment or first draft for a script, 
but I would highly rec om mend hir ing a
proper script writer to at least check over 
the work. Scriptwriting is a lot harder
and more impor tant than most peo ple
think!

Voice-Over Script for the Orc Peon from
Warcraft III
As Chris Bor ders dis cussed in his
inter view, one of the most com mon
mis takes is to record only one line for
an action that will occur repeat edly in a
game. This is dou bly pain ful since it is
rel a tively inex pen sive to record mul ti -
ple lines, and some basic script ing
pro vides the logic for choos ing which
line to say. For exam ple, Bliz zard has
always placed cute one-liners that are
trig gered each time the player clicks on 
one of their units in the Warcraft series
of real-time strat egy games. The game
chooses the lines ran domly from a set
of com mon phrases and notices when
the player clicks on a sin gle unit too

much and trig gers a dif fer ent set of
lines. In the tra di tion of the reverse
design doc u ment, here is the script for
the orc peon in Warcraft III:

ORC PEON : A char ac ter that sounds
like a good-natured, but slow youn ger
brother of Yoda.

ORC PEON
In response to the player’s click ing to
select.

Yes?
What you want?
Humm?
Hrmp?
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ORC PEON

In response to the player’s harass ment
through click ing.

What!?
Me busy. Leave me alone!
No time for play!
Me not that kind of Orc!

ORC PEON

In response to the player’s direc tion to
carry out a task:

Work. Work.
I can do that.
Okey dokey.
Be happy to.

ORC PEON

Announcing that he has fin ished con -
struct ing a build ing.

Work com-plete.

And finally, I leave you with the immor -
tal words of the orc grunt:

ORC GRUNT
Zug. Zug.
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Outsourcing Sound
Effects

“Gulp, uhh, huh-huh, gulp! Bleh ---”

—Trent Reznor of Nine-Inch Nails—abso lutely nail ing   
the sound of a drown ing man for id Soft ware’s Quake 

Sound effects are tre men dously impor -
tant for games as they are in car toons
and even more so in mov ies. As Tommy 
Tallarico is apt to wax on about, games
are one-third audio (for the accoun tants 
among us, the gameplay and the graph -
ics would be the other two). So much
atten tion with game mak ing is placed
on mak ing the graph ics scream through 
your eyes and grab hold of the back of
your skull and glue you to the screen
that sound effects are never prop erly
appre ci ated for the indis pens able
impact they deliver in a game.

It seems appro pri ate to me then,
that id Soft ware with tech ni cal genius
John Carmack at the helm would be a

pio neer with audio and join up with
Trent Reznor of Nine-Inch Nails to pro -
duce all of the sound effects for Quake.
I must have played hun dreds of hours
of deathmatch Quake with Sean and
Zach, and I will never be able to for get
just how incred i bly clean Trent Reznor
pro duced the sound of a nail gun’s nails
ric o chet ing off the stonework in the
halls of Quake. Or the pain fully real
sound of a man who has stayed under -
wa ter for too long gulp ing down
pre cious air. (My under stand ing is that
Trent did some method act ing for this
one!)

So, let’s dig into sound effects!

Interview with Adam Levenson
Erik Bethke: Would you pro vide a
short back ground on your self and
what role you play in audio work in 
the game indus try?

Adam Levenson: I started play ing
music at about six years old. Yes, I was
a drum mer. I was also fas ci nated by
cas sette machines and liked to cre ate

col lage style record ings of just about
any thing I could find. Many years later,
after sur viv ing ado les cence, I com -
pleted my bach e lor’s degree in orches -
tral music at Boston Uni ver sity. While
study ing at BU, I worked as a free lance
orches tral per cus sion ist in Boston area
orches tras and toured inter na tion ally
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play ing avant-garde con tem po rary
music. After grad u at ing, I rebelled
against the staid clas si cal world, moved
to New York, and played in a rock ’n
roll band. Even tually, the East Coast
weather and the grov el ing exis tence of
a drum mer in a rock band got the best
of me, and I decided I needed a more
sat is fy ing cre ative life. I moved out to
LA to study in a cut ting-edge mas ters
degree pro gram in world music at
CalArts. Dur ing my time at CalArts, I
com muted up to San Rafael, Cal i for nia,
to study North Indian clas si cal drum -
ming on the tabla. After CalArts, I thor -
oughly immersed myself in the study of 
Indian and Mid dle East ern music for
about five years. I worked as a dance
accom pa nist, play ing live for bal let and
mod ern dance classes in San Fran cisco
and Berke ley. Accom panying even tu -
ally led to com pos ing for dance com pa -
nies. One of the cho re og ra phers I was
work ing with had a hus band who was
lead ing up devel op ment on an
Edutainment title for Broderbund (now
I’m dat ing myself). He heard my music
and decided to offer me a gig to pro duce 
sound and music for his game. I had
never even seen an Apple com puter.
Soon I was free lanc ing for sev eral game 
com pa nies and finally landed a full-time
gig at Trilobyte in Ore gon in 1996.
Since join ing the Inter play audio team
about four and a half years ago as a
sound designer, I am now audio direc -
tor at the com pany. Con tinuing my pur -
suit of edu ca tional mas och ism, I
recently fin ished a cer tif i cate degree in
C++ pro gram ming.

My role in game audio pro duc tion
is direc torial while remain ing very
much hands-on with respect to tech ni -
cal design, music super vi sion, sound
design, and post pro duc tion.

What range of bud gets are you see -
ing for audio in gen eral and sound
effects spe cif i cally in today’s games 
from low to high?
The sound effects por tion of game
audio pro duc tion is enjoy ing a higher
pro file on next gen er a tion plat forms,
and bud gets are increas ing to meet the
demand. Con sumers expect to be
enter tained by today’s game sounds; it
no lon ger serves a solely util i tar ian
role. Smart devel op ers are care ful to
cus tom ize each pro ject’s sound effect
bud get to meet the needs of the game,
so bud gets vary widely depend ing on
the demand for sounds.

Aver age bud gets for sound effects
pro duc tion, not includ ing game audio
mix ing and imple men ta tion, range from 
$20K to $60K. Some AAA titles come
in with much larger sound effects bud -
gets at over $100K, and there are a few
pub lish ers and devel op ers with far
more lim ited resources com ing in at
lower than $20K.

What prep a ra tion should the devel -
oper and pro ducer have on hand
before they approach you for sound
work?
Cre ating an enter tain ing sound effects
expe ri ence for the end user means cre -
at ing mood, stir ring emo tion, and
deliv er ing believ abil ity. All of this relies 
on get ting as much detail as pos si ble
from the devel oper regard ing each ele -
ment of the game you’ll be deal ing
with. For exam ple, your next fab u lous
RPG game has a gigan tic white dragon
in it. The thing is so huge that the
game prac ti cally crawls to a com plete
stop when ever it appears. Sure, any one 
can go in, get some dragon sounds
pulled from var i ous librar ies, and slap
them into the game engine. You’ve got
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sound now, but who cares; it has noth -
ing spe cific to do with the char ac ter
design. The trick is to ask the designer
ques tions about the crea ture. Is it a
good dragon, is it a bad dragon, is it a
very, very bad dragon? What is its
moti va tion? Seri ously. If you know
some thing about who this dragon is,
then you can make sound design deci -
sions that will build char ac ter into the
voice and cre ate some thing that when
matched up with pic ture, raises the lit -
tle hairs on your fore arm.

Pro ducers and design ers should be
ready to answer your detailed ques tions 
about areas, crea tures, weap ons, vehi -
cles, about every aspect of the game.
Their answers will help you cre ate a
more immersive sound expe ri ence and
may even help them to sharpen their
vision of the game.

What prep a ra tion do you do?
Prep a ra tion for sound effects pro duc -
tion is the most impor tant stage in the
sound devel op ment pro cess. With out
two or three weeks ded i cated to prep a -
ra tion, you are usu ally fly ing by the seat 
of your pants and com ing in for a crash
land ing. As I said in the pre vi ous ques -
tion, you need to take the time to ask a
lot of detailed ques tions, seek out
what’s between the lines, and start for -
mu lat ing an aes thetic and tech ni cal
approach to your sound design.

As you learn more about the design 
and con tents of your game pro ject,
you’ll have to make sug ges tions regard -
ing sound effect interactivity and
play back. This is the sound designer’s
job, not really a pro gram mer’s job. You
know how things will need to work to
sound great, so come up with a vision,
and use your tech ni cal cre ativ ity to dis -
cover a way to make it hap pen. Taking

the time to learn as much about your
pro ject as pos si ble will only make you a 
better sales per son when it comes to
pre sent ing your ideas.

How do you plan the audio work?
Planning? This is the video game indus -
try, not auto man u fac tur ing, right? Not
really. Sound effect pro duc tion is just
one part of a much larger audio devel -
op ment pro cess involv ing dia log, music, 
ambi ent sound, and more. You not only
need to coor di nate your deliv ery and
pay ment sched ules with the devel oper
and other audio cre ators, but you need
to coor di nate how your sounds are
going to aes thet i cally fit into the over all 
game mix. It’s a pro duc tion line just
like an auto fac tory. Peo ple work ing on
putt ing cars together don’t just ran -
domly pump riv ets into metal, well, at
least we hope not. Every thing they do
is based on a pre de ter mined plan. We
can be more flex i ble than that since this 
is a cre ative pro cess, but be care ful;
lack of plan ning is going to keep you at
the office into the wee hours pull ing
your hair out, and there’s a lim ited sup -
ply of hair for many peo ple.

Where did you learn to do audio
work?
From early tin ker ing with cas sette
machines, to lay ers and lay ers of lossy
four-track bounc ing, to the first ver sion 
of Protools, most of my audio edu ca tion 
has been hands on. Put aside my mas -
ter’s degree in music and a sum mer of
audio engi neer ing classes in Sonoma,
Cal i for nia, and really it comes down to
get ting hands on and get ting hum ble.
Humil ity will allow you to learn from
the tal ented peo ple you meet. Audio
pro duc tion is cre ative work; there are
no rules with the excep tion of some
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basic tech ni cal require ments, and you
can learn from almost any body. I’ve
been extremely lucky to have worked
with some of the most tal ented peo ple
in the indus try, so I’ve absorbed the
most from them.

How do you eval u ate a stu dio?
We’re talk ing spe cif i cally about sound
edit ing and design here so stu dio is
only an issue in that you want to see a
rig that is com pat i ble with stan dard for -
mats, can pro duce a high-quality sound, 
and pro vides suf fi cient tools to work
with sounds. Yes, I going to say it:
Protools. Digidesign has spent years
work ing on this jug ger naut of sound
design. It pro vides multiplatform com -
pat i bil ity, is an extremely por ta ble and
widely used for mat, and does n’t nec es -
sar ily burn a hole in your wal let. Well,
not such a big hole any more.

What is the most unusual thing
about your job that not many other
peo ple in the indus try have much
aware ness about?

There is a stun ning lack of aware ness
in the video game indus try when it
comes to sound. Most pro duc ers have
no idea how com plex, work inten sive,
and intrigu ing audio work can be.
Post-production is like black magic to
most indus try peo ple where strange
terms like foley and head room are
thrown together with acro nyms like
PL2, AES/EBU, and SD2. Then there’s
3D audio, but don’t get me started.
Audio pro duc tion com bines pro gram -
ming, audio engi neer ing, music
com po si tion, post-production, act ing,
direct ing, and the kitchen sink. Sound
design ers, of course, have it the hard -
est, since most peo ple can relate

some what to music. They’re famil iar
with music stu dios, sort of. But they’re
prob a bly not famil iar with record ing the 
fam ily dog, grunging it up in your favor -
ite DAW, har mo niz ing, add ing a layer of 
your own recorded voice per ver sions,
and match ing the whole mess to pic -
ture. No.

What trends are you see ing in
sound effects work in games?
Yes, I’m biased, but this is excit ing.
Sound effects play back in games is
chang ing, and the changes are rev o lu -
tion ary. The age of games with all
prerendered sounds is end ing, and
real-time mix ing is tak ing over. This
will bring more interactivity, more
believ abil ity, and since sounds are being 
mixed for spe cific con di tions, more
emo tional impact for the player. Every -
thing we talked about at the begin ning
of the inter view.

The other trend for SFX is higher
pro duc tion val ues in game mov ies.
Users want cin e matic expe ri ences
when they’ve got their Xbox hooked up 
to their Sony Dream home the ater sys -
tem. They just watched Saving Pri vate
Ryan, and their pop corn but ter-stained
fin gers are reach ing for your lat est
game pro ject—don’t dis ap point!

What are some mis takes you or
pro jects you have worked on made
in regards to sound; can you avoid
them now?
Tons of mis takes. It’s a cliché, but
that’s how you learn, and I don’t think
mis takes are ever really avoid able in
such a large and com plex under tak ing
as game SFX. You just learn how to
deal with the prob lems better.
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How do you con trol the creep ing
nature of many game pro jects from
affect ing your bud gets, spe cif i cally
in request ing retakes or resched ul -
ing of tal ent time?
Real estate peo ple talk about loca tion,
loca tion, loca tion, right? You need to
talk plan ning, plan ning, plan ning. Like
we talked about before, prep a ra tion is
the key to suc cess. Now, there will
always be unex pected things like dia log 
pick-ups and changes to game design

that make you hit your head against the 
wall repeat edly, but first make sure you 
record the sound of your head smash -
ing into the wall. Take the time to care -
fully doc u ment dur ing the prep a ra tion
phase, not just a sound effects doc but
also an audio pro gram ming doc. Every -
one needs to be on the same page going 
into a pro ject; it’s your respon si bil ity to 
make sure every one under stands what
sounds need to be done, and to try to
cover con tin gen cies.
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Audio Houses
Below is a list of amaz ingly tal ented
folks. All of them come highly rec om -
mended and will make your game a
better game through sound.

Tommy Tallarico Stu dios, Inc.
Tommy Tallarico
Pres i dent
Pres i dent/Founder, G.A.N.G. (Game
Audio Net work Guild)
[www.audiogang.org]
Host, writer, co-producer, “The Elec tric 
Play ground” and “Judg ment Day” tele -
vi sion shows
tallarico@aol.com

Immersive
Adam Levenson
Audio Direc tor
6 Vista Cielo
Rancho Santa Margarita, CA 92688
Phone: (949) 433-9079
adam@immersive-sound.com

TikiMan Cast ing
Chris Bor ders
Dia logue Direc tor
Phone: (949) 363-9548

Huge Sound
Chance Thomas
Phone: (559) 658-9266
Fax: (559) 658-9267
Cell: (559) 283-HUGE
www.HUGEsound.com

Jesper Kyd Pro duc tions
New York City
Game cli ents: Activision, EA, Eidos,
Microsoft, BioWare, Shiny, IO
Inter ac tive.
Lat est game scores: Brute Force,
Hitman 1 and 2, Minor ity Report,
 Freedom, MDK2, Mes siah
Stu dio: 212-987-9441
www.jesperkyd.com
Rep re sen ta tion:
kirsten@jesperkyd.com
Owner/Com poser: kyd@jesperkyd.com
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Outsourcing Writing

“It’s a good day to die.”

—The 113th Klingon lack ing an orig i nal line in a Star Trek story

I am tak ing a step off the stage, and I
am grate ful to hand this chap ter’s baton 
over to Scott Bennie, the designer,
writer, and pro ducer for Star Trek: 25th

Anni ver sary and Judg ment Rites, as
well as a fre quent writer for the
Starfleet Com mand series.

Computer Game Writing
By Scott Bennie

A book could prob a bly be writ ten on
writ ing for com puter games, but a few
para graphs are going to have to suf fice.
So here’s some advice for pro spec tive
writ ers in the elec tronic game indus try. 
These laws are abso lute, unfail ing,
appli ca ble in all cir cum stances, and if
you fail to pay heed to every sin gle
word, you will not only suck as a game
writer, you’ll fail at life in gen eral.

In other words, use your dis cre tion 
when apply ing these rules.

This should go with out say ing, but it’s
best to start with the basics. If you’re
an out side con trac tor, it’s quite pos si ble 
that you may not under stand the game
you are writ ing. This is a prob lem. Fix
it.

A writer who’s unin volved in the
game indus try may find the pro cess of
mak ing games intim i dat ing. Relax. You

don’t need to under stand the code or
the AI. What you do need to under stand 
is every fea ture of gameplay and how
they inter re late. You need to under -
stand what the player will likely be
see ing and expe ri enc ing when your dia -
logue plays.

Play games sim i lar to the ones you
are writ ing. Talk to fans of the genre
and deter mine what they like. Grab as
much of the devel oper’s time as you
can get and dis cuss what they’re
expect ing to see. Under stand that bad
things hap pen in the devel op ment
cycle. Com puter games are com pli cated 
by the fact that noth ing’s writ ten in
stone until the game ships. So even if
you know the prod uct that you’re
design ing for, some kid down in Q&A
may walk up to the pro ducer and tell
him, “this game sucks!” and the whole
game could change over night. Or some
guy in a busi ness suit who’s never
played a game in his life because it
might have dis tracted him from his
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shark-like quest to achieve his MBA
may call a meet ing and announce:
“Your game Xanadu is just like Nim rod. 
We just saw Nim rod’s sales fig ures, and 
it tanked. But Hamsterquest is a huge
seller. Make Xanadu like
Hamsterquest.”

The really sad thing is that this can 
(and often does) hap pen mul ti ple times
on a pro ject. Don’t get too attached to
your work.

The big gest prob lem peo ple encoun ter
when writ ing for games is that they
WRITE TOO DAMN MUCH! They
write truck loads of unbro ken expo si -
tion. They write char ac ters who don’t
know how to shut the hell up and take a 
breath. I know they do this because I’ve 
done it too.

Okay, so now that I’ve con fessed
my shame ful secret, let me tell you
how to break the habit.

First, be ruth less with your prose.
Get together with other authors, read it 
out loud, and accept their rec om men da -
tions on what to cut. In every thing you
write, there’s going to be “cool bits,”
lines of which you are par tic u larly
proud. Do not exempt them. If you can,
dis till the cool bits into smaller but
equally cool bits.

Sec ond, study screen plays, espe -
cially action film screen plays or
ani ma tion storyboards. They’re the
clos est pop u lar medium to games when 
it comes to sto ry tell ing; both are pri -
mar ily visual expe ri ences, and in both
medi ums excess dia logue kills the pace.

With rare excep tions, con dense
each speak ing part to three or four
lines of dia logue. Thirty words at a time, 
max i mum . If you need to exceed that in 

order to deliver expo si tion, try to break 
it up between mul ti ple char ac ters.

Remem ber the seven-second rule .
Studies have shown that in any visual
medium, you can only hold the audi -
ence’s atten tion for an aver age of seven 
sec onds before their minds begin to
wan der, so you need to cut to a new
visual or event to keep their atten tion.
No mat ter how good your dia logue is, if
you ded i cate 20 sec onds to a long
speech, it will die. So treat word i ness
like a dis ease.

(Okay, I had to get a Shake speare ref er -
ence in here some where.) When you
write dia logue, speak it out loud. Act it
out, over and over again. Per form it
loudly, con vinc ingly, as an actor would
do it in a stu dio. Nurse your inner Wil -
liam Shatner. Then, after your throat’s
gone hoarse, take every thing that was
hard to pro nounce, every thing that ran
together with out a breath, every thing
that sounded awk ward and hokey, high -
light it on your word pro ces sor, and hit
the Delete key and don’t look back.
Con fine those words to the grave yard
of things that did n’t deserve to be
released into the world.

Then do it again until you’ve got it
right.

Develop an ear for inter est ing, nat -
u ral dia logue. Record a call-in radio
show, then tran scribe it. It’s amaz ing
how dif fer ent peo ple sound in real life
as opposed to a story. You prob a bly
don’t want to fully adopt the cadences
of the real world in your dia logue (fic -
tion is after all , not real life but the
con den sa tion of inter est ing bits), but it
does n’t hurt to infuse your dia logue
with more nat u ral pat terns.
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Some times your genre (say, a
medi eval fan tasy game) will require you 
to write period or anach ro nis tic dia -
logue to evoke the proper mood. You
should try to cap ture it. How ever, if
you’re required to make a choice
between beau ti fully writ ten evo ca tive
period dia logue and clearly explain ing a
game con cept or giv ing direc tion to the
player, choose the clear expla na tion .
Keep things close enough to a mod ern
tenor that you will be under stood. The
needs of the game out weigh the needs
of set ting a pretty mood.

Some games, such as com puter RPGs,
have dia logue trees where the player
has to choose between a num ber of
 dialogue selec tions. Too often the dia -
logue’s scripted with one obvi ously
cor rect answer (almost always “the
nice approach” or “the smartass
approach,” etc.) Unfor tu nately this can
make a game too pre dict able. The
answer should not always be the obvi -
ous one. You need to mix atti tudes;
make it so Char ac ter A responds best
to threats, Char ac ter B will always try
to stall for time, Char ac ter C val ues
polite ness and respect, and Char ac ter D 
respects peo ple who get into insult
duels with him. Char ac ter E likes a
chance to talk tough, but he’ll set tle
down if you acknowl edge him once he’s 
had a chance to dis play his man hood.
Char ac ter F will be pan icked, but if you
care fully calm him down, you can then
have a rea son able con ver sa tion, etc.

Once you’ve got your char ac ter
matched to the per son al ity that’s
needed to “win” the dia logue tree, you
need to leave hints about the char ac -
ter’s per son al ity in the envi ron ment.
Players can hear sto ries about peo ple

from other peo ple, find leg ends in
ancient tomes, spot the graves of the
peo ple who were killed by Char ac ter D
because he thought he was being
patron ized, etc.

In teach ing, a mul ti ple-choice test
is defined as “a test where the cor rect
answer is obvi ous to an informed  stu -
dent.” Dia logue trees are mul ti ple-
 choice tests. There needs to be a way
for the player to learn what’s the best
approach to a prob lem aside from trial
and error, because trial and error sucks.

Reduced to a behav ior, games are all
about the cycle of chal lenge and reward. 
If that makes a game designer sound
like B.F. Skin ner or Pav lov, if the shoe
fits, wear it. In a game, a designer sets
a goal, which the player is encour aged
to meet. When they meet that goal,
they receive a reward.

Treat the story as one of the most
impor tant rewards. Take your story and 
break it down into seg ments. Make
sure they are reg u larly fed new rev e la -
tions and more sig nif i cant plot points as 
one of the rewards of the story. When -
ever you can, cul ti vate mys tery and use 
fore shad ow ing to build the player’s
expec ta tion that some thing big is going
to hap pen, then make sure the pay off is
big enough to meet the player’s
expec ta tions.

When you can, make the story (and 
the game) smart to the char ac ter’s
actions. Don’t just ref er ence future
events, ref er ence past events, player
accom plish ments, and fail ures.

If you’re work ing in an estab lished
genre, you need to ful fill the gamer’s
expec ta tions, and like it or not, the
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player expects arche typal (mean ing
cliché) char ac ters to act in expected
ways. On the other hand, the over use
of ste reo types is not only offen sive
from an artis tic stand point, their over -
use can destroy the drama. In Star
Trek, the first time a Klingon ever said, 
“It’s a good day to die” it was good
drama; but by the thir ti eth time it had
become bad com edy.

When ever you can, take the cliché
and twist it a lit tle: “I don’t care if it’s a
good day to die or not, today one of us
is NOT walk ing away!” ref er ences the
cliché and thus gives the player a sense 
of famil iar ity but is better at main tain -
ing the drama.

I’d like to sug gest the 80 per cent
ste reo type rule. If you can make a ste -
reo typ i cal sit u a tion or char ac ter play
out dif fer ently than expected 20 per -
cent of the time, you pre serve the
com fort able feel ing of the expected
while still pro vid ing the player with
sur prises. How ever, when you set up
an expec ta tion and break it, the player
even tu ally needs to under stand why.

And that leads us to the sec ond really
big mis take writ ers make: A com puter
game lives or dies depend ing on how
well it pro vides the player with clear
direc tion. Noth ing frus trates a player
more than not know ing where to go and 
what to do. It’s okay to hurt them, to
sur prise them, to annoy them, but
never ever con fuse them. Players do
like to explore, but they also want a
safety net, so make sure there’s always
a clear task avail able for them to per -
form when they get bored with
explor ing the world.

If your game is mis sion based, all
major mis sion objec tives need to be

cod i fied and avail able to the player at all 
times through the sce nario. Mis sion
objec tives need to be crys tal clear. If
you can, get hold of some blind test ers
while you’re writ ing the sce nario, read
the sce nario objec tives to them, and
ask them for feed back on what they
think the sce nario wants them to do.
You should know within five min utes if
your direc tions are clear enough.

A mis sion suc cess should never
depend on ful fill ing a hid den objec tive.
On paper, find ing the hid den objec tive
to solve the sce nario sounds great; the
real ity is that it’s a rec ipe for frus tra -
tion. (A better way to achieve this
desired effect is to tell the player, “We
want you to explore the area; if you find 
some thing inter est ing, we’ll get back to 
you with fur ther instruc tions.”)

Time related hints to help play ers
who have n’t solved a puz zle (or items
in the envi ron ment such as hint books)
are usu ally good things. The design ers
may not want to use this approach, but
it’s better to cover too many bases than 
too few.

The most frus trat ing thing for writ ers
com ing into the indus try to under stand
is that you’re not writ ing a lin ear story.
You are not writ ing a screen play; you
are writ ing sequences of pos si ble
events that will not become a story
until the player puts them together.

You can (and prob a bly should) limit
the num ber of pos si ble out comes, but
(except for lin ear action games) you’re
not likely to have con trol over the
exact sequence of events. You (or the
designer) can set up spe cial events trig -
gered by other events so you know that 
some events will fol low oth ers, but you
need to know that some times the
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player will go to Loca tion A first and
then Loca tion B, and some times it’ll be
the other way. You need to adjust the
atti tudes of game char ac ters to reflect
the fact.

Com puter games some times break
basic rules of sto ry tell ing, and that’s
okay. Yes, it makes no sense that Vil lain 
X would not advance his evil plan while
Our Hero spends two years in the wil -
der ness look ing for gold pieces under
mul berry bushes, so you’d nor mally
expect some pretty seri ous con se -
quences for that time wast age. How -
ever, play ers hate to be pushed. Great
story ideas don’t always trans late into
great game ideas, so it’s better to give

them what they want than to do the
game your way and have them take it
back to the store because they hate it.

It’s okay to do an occa sional
“count down to escape” or a “you have a 
short amount of time to defeat this par -
tic u lar foe” sequence to add dra matic
ten sion, but oth er wise, a writer should
accept that “we will not use time lim its
as a way to increase the ten sion” and
learn to live with the smaller pal ette.

List of Free lance Writers
Scott Bennie
33509 Mayfair Ave.
Abbotsford BC Can ada
V2S 1P6
(604) 870-1113

[Con tinue list of free lance writ ers]
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Outsourcing
Cinematics and

Models

“They want Star Wars  for a nickel.”

—Anon y mous art house pro ducer                                      

Game devel op ment houses are defined
as a col lec tion of pro gram mers and art -
ists who get together to make a game.
So why would it be a good idea to
outsource art from your stu dio and lose 
out on devel op ing the expe ri ence with
your own employ ees?

The basic answer is that you do not 
have the art ists on staff who have the
exper tise or you sim ply have too much
work to carry out with the art ists you
do have. Either way, you would go out
of house only when you do not have the 
tal ent in-house. The clas sic case is of
cinematics, which require the skill sets
of cre at ing high-res mod els, tex tur ing
them, ani mat ing them, cre at ing
high-res back drops, and cre at ing the
cin e matic sequence. Finally, the cin e -
matic crew will go back and add spe cial

effects like explo sions or laser blasts
and then hand off the fin ished cin e matic 
to the audio team. This is a con sid er -
ably dif fer ent skill set than cre at ing
low-res 3D mod els for your game. Even 
houses such as Bliz zard and Square,
who are world renowned for their
cinematics, effec tively outsource their
mov ies, as these cin e matic teams are
nearly sep a rate enti ties from the game
teams.

The fol low ing inter view with Mark
Gambiano cov ers all aspects of work ing 
with an art house from his expe ri ence
at Mondo Media. In the inter est of full
dis clo sure, Mark was the art direc tor
for our in-game low-poly ships on
Starfleet Com mand I, when my art
team was under three art ists.
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Interview with Mark Gambiano
Erik Bethke: Would you pro vide a
short back ground on your self and
what role you play in art pro duc tion 
in the game indus try?
Mark Gambiano: Growing up, my inter -
ests were divided between art and
elec tron ics, which was a pretty odd
com bi na tion back in the ’60s and ’70s. I
could n’t seem to set tle on either one as 
a career and majored in both in col lege.
Video gam ing had just hit the scene,
and I spent a lot of time in video
arcades. I had also bought a Mattel
Intellivision con sole about that time
and was learn ing my first pain ful les son 
about game addic tion and repet i tive
stress inju ries. Later, when per sonal
com put ers started to become more
afford able in the mid-’80s, I bought an
Atari 800, and com puter graph ics
looked to me to be a great way to com -
bine both of my long-time inter ests. I
messed around with 2D paint pro grams
and even some very crude 3D pack -
ages. Moving up to an Atari 512ST and
later a Mac IIcx, I con tin ued to teach
myself more about 2D and 3D com -
puter graph ics and began to cre ate
some port fo lio work.

When I decided to get into com -
puter graph ics as a pro fes sion back in
1990, one of my early cli ents was
Mondo Media, a com pany in San Fran -
cisco that was doing 2D point-of-sale
retail demos and speaker sup port pre -
sen ta tion work at the time. I came in as 
one of their first 3D art ists, although
much of the work at that time was 2D
NAPLPS vec tor art work for the orig i nal 
Prod igy online ser vice. After a cou ple
years free lanc ing, I went to work for
them full time, and we stepped into the
field of game pro duc tion with a full

motion video title called Crit i cal Path.
That was fol lowed by another full
motion video title The Daedalus
Encoun ter (fea tur ing Tia Carrere of
Wayne’s World fame). Although it
 wasn’t my call to do the games with
video, I was cre ative direc tor on both
pro jects and pushed hard to make the
3D as high qual ity and cut ting edge as
pos si ble. FMV games never really
caught on, but the com pany used the
3D skills devel oped on our game pro -
jects to solicit con tract work from other 
devel op ers, either cre at ing game assets 
or doing high-res 3D intro cinematics.
Some of the pro jects I was involved
with as a 3D art ist included Zork: Nem -
e sis, Blade Run ner, Civ i li za tion:
Evo lu tion and Hot Shots Golf. In addi -
tion, I directed or art directed game
assets for Star Fleet Com mand I and II,
and high-res cinematics for
MechWarrior 3, Alpha Centauri: Alien
Crossfire, and a Jap a nese Dream cast
game called Under Cover.

Could you break down what sort of
outsourcing you see going to an art
house? Models, mov ies, and?
It runs the gamut. Most of the time, we 
would get high-res cin e matic work from 
devel op ers that either did n’t have the
time or resources to do them in-house
or felt that we could do a supe rior job.
The work usu ally con sisted of design -
ing or rede sign ing open ing, inter sti tial,
and end ing cinematics. Some times the
cli ent wanted us to use rezzed-up game 
assets, as with Aliens vs. Pred a tor, but
most of the time it was like MechWar -
rior 3 and Under Cover, where we built
high-res mod els and envi ron ments
from scratch. On other games like
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Zork: Nem e sis and Blade Run ner, we
pro duced high-res 3D envi ron ments for 
use as stills or Quicktime VR-style
panaramas. On Hot Shots Golf , Star -
fleet Com mand, Nerf Arena Blast, and
oth ers, we cre ated low-poly in-game
assets. On a cou ple of the low-poly
jobs, we also did ani ma tion, either
key-framed or motion-captured.

What range of bud gets are you see -
ing for art pro duc tion in today’s
games from low to high?
Mondo Media moved away from doing
that kind of con tract a cou ple of years
ago in order to pur sue doing orig i nal
con tent for the web, so my fig ures are a 
few years old. Bud gets ran from about
$10K to as much as $450K. Most
seemed to be in the $25 to 75K range,
though.

What in your opin ion was a good
value? What was sim ply
over spend ing?
I think nearly all of our cli ents got more 
than they paid for, so for them it was a
good value. There were very few jobs
that came in where we felt the bud get
was even ade quate, let alone “fat.” As
to whether their bud gets for this work
were exces sive in rela tion to the game
devel op ment costs over all, I can’t say,
since we were never privy to that kind
of infor ma tion.

What prep a ra tion should the devel -
oper and pro ducer have on hand
before they approach you for art
pro duc tion?
It depends on whether the job is for
in-game assets or for cinematics. With
cinematics, we usu ally get the job
towards the end of the pro duc tion
cycle, so the look and feel has been

well defined. The prob lem here was
usu ally that the cli ent has come up with 
a Titanic-level script but has only a
Blair Witch bud get. We nearly always
have to adjust their expec ta tions and
come up with time sav ing alter na tives
to get the work done on bud get. In
these cases, it would be better for the
cli ents to pres ent a gen eral idea of what 
they want and let us come up with a
script and approach that pro vides the
most bang for the buck.

On real-time 3D jobs where we’re
doing game assets, the cli ent really
needs to have their art specs down
solid before hand ing them off to an art
house. On nearly every pro ject we
were involved in that used cus tom 3D
engines, many aspects of the model and 
map ping specs were either unknowns
or still in flux at the time the cli ent
wanted us to get started. In the worst
cases, they changed well into the art
pro duc tion cycle and required sub stan -
tial revi sions to the work that every one 
thought was com pleted. This usu ally
resulted in delays and addi tional
charges back to the cli ent for the
revi sions.

What prep a ra tion do you do? How
do you plan the motion cap ture
work? Where did you learn to do
art pro duc tion?
The direc tor or art direc tor usu ally
does gen eral research on the pro ject
and puts together a file of ref er ence
mate ri als. If the pro ject involves
real-time assets, we assign a tech ni cal
direc tor to keep an eye on those
aspects. The TD pours over the specs
with a fine-tooth comb, mak ing sure
that every aspect of what we have to
deliver has been defined. We cre ate
spread sheets that list all of the assets
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and use them to keep track of prog ress. 
Often we end up doing some design
work as well, devel op ing visual con -
cepts for the assets and run ning them
by the cli ent for revi sions and approv -
als. When it gets close to pro duc tion
time, we select the best art ists for the
type of work and sched ule their time.

For mo-cap, we sub con tract to a
firm that spe cial izes in that kind of
work. We come up with a com plete shot 
list and dis cuss the tech ni cal chal lenges 
of pull ing off the cap ture ses sion. We
work with them to select the per form -
ers and then attend the ses sion to
direct the action. The tough est one we
had to do was for a hockey game—set -
ting up on a frozen ice rink in the wee
hours of the morn ing for sev eral days
in a row. Ice is reflec tive and the shav -
ings tend to obscure the mark ers, so it
was a real chal lenge. Plus, all the
moves had to begin and end in a default
posi tion and take place within a rel a -
tively small per im e ter.

Much of our art pro duc tion skills
came from on-the-job train ing and plain
old pain ful expe ri ence. Every job was
an “oppor tu nity” to learn—the specs or 
pro cess or cli ent expec ta tions were
always a bit dif fer ent on every job. It
was up to the direc tors to make sure
they had a solid grasp of every aspect of 
a pro ject, or had spe cial ists in place to
han dle those things they could not.

What is the most unusual thing
about your job that not many other
peo ple in the indus try have much
aware ness about?
Prob a bly the mis con cep tion that we are 
just some kind of “art fac tory,” and the
cli ent just puts the script they want in
one end and the ani ma tion they envi -
sioned comes out the other side. We

much pre fer to be thought of as a part -
ner in a cli ent’s pro ject, and after years
of expe ri ence doing very sim i lar things
for a lot of dif fer ent cli ents, we’ve come 
up with a lot of ways to save them
money and get max i mum impact out of
the shots that we pro duce. What we
need in return is for them to have an
open mind and not expect, as one pro -
ducer aptly put it, “Star Wars  for a
nickel.” Most of the time, the cli ents do 
under stand this, and ulti mately, the
level of qual ity of the fin ished prod uct
pleas antly sur prises nearly all.

What trends are you see ing in art
pro duc tion in games?
First, there’s been a huge con sol i da tion 
in the game indus try—pub lish ers being 
acquired by large cor po ra tions and ulti -
mately doing fewer titles. Also, the
huge shift in titles towards real-time
3D and away from 2D and prerendered
3D has meant a big drop-off in the num -
ber of cli ents look ing for high-res
preren dered intros for their titles.
Many are try ing to use their 3D
engines and game assets to do the
cinematics, which is both a bless ing and 
a curse. They can do more of the work
in- house, but it usu ally does n’t look as
good. Still, with the new GPU-based
3D cards like the NVIDIA GeForce and
ATi Radeon get ting so pow er ful, it’s
only a mat ter of time before real-time
3D really does look like prerendered
work, and at that point we’ll have the
best of both worlds.

What are some mis takes you or
pro jects you have worked on made
in regards to art pro duc tion; can
you avoid them now?
For real-time 3D, the worst one was
doing art work for cli ents whose

380 Chapter 32: Outsourcing Cinematics and Models



pro gram ming teams did n’t have their
act together and either delayed art pro -
duc tion or caused unnec es sary extra
work by chang ing specs after mod els
had been built and mapped. I found the
best way to avoid get ting caught in this
trap was to pro duce a small rep re sen ta -
tive sam ple of the mod els requested
and not pro ceed with pro duc tion on the
rest until the cli ent had signed off on
them (and agreed that any fur ther
changes could be back-charged). That
way, if the specs changed, we only had
to fix one set of mod els instead of doz -
ens, and the spec ter of addi tional
charges helped moti vate them to make
sure their engine was going to be happy 
with the mod els pre sented.

On high-res work, the big gest trap
was try ing to do too much—either in
quan tity of shots, qual ity of shots, or
both—given the bud get. Sadly, too
often the bud gets were very tight to
begin with. Some times man age ment
would have to trim them after the
design was done to close the deal, yet
the expec ta tions had not changed in the 
least. Also, it seemed like the bud gets
were always a “best case” sce nario;
there was lit tle wig gle room in them for 
unfore seen prob lems, and prob lems
almost always showed up.

One of the worst dan gers was with
cli ent-provided mod els. The cli ent
would tell us they had this or that
model avail able, so we would cut that
out of the bud get. On one pro ject we
really got stung because the mod els
had been con verted from Alias for use
in 3D Stu dio Max, and they were a
mess—all kinds of extra faces and junk
clog ging up the works. Ulti mately we
had to rebuild them from scratch,
because it was actu ally faster than try -
ing to fix them. The pro ject was a fixed

bid, so we got screwed. After that,
when ever a cli ent said they had a model 
we could use, we insisted on approv ing
the model before we would dis count
the bid.

How do you con trol the creep ing
nature of many game pro jects from
affect ing your bud gets, spe cif i cally
in request ing retakes or resched ul -
ing of tal ent time?
With cin e matic pro jects, it was rarely
an issue. Usually most of the assets
were avail able, or we used stand-ins
and waited for the mod els before doing
the final ren ders. If the wait got exces -
sive, we were often able to get the
cli ent to turn pro duc tion of that asset
over to us for an addi tional charge.
They were usu ally in crunch mode at
the time and it was one less thing for
them to deal with.

Retakes could be a prob lem with
some cli ents. We usu ally did one or two 
retakes per shot as a mat ter of course,
but every once in a while we got a cli -
ent who was a real pain to please.
Usually this was because they were one 
of the “I don’t know what I want, but I’ll 
know it when I see it” vari ety. As art -
ists, we did the best we could to make
them happy. If it really started to get
exces sive, we let the pro ducer or man -
age ment work out some kind of agree -
ment. Thank fully, that rarely hap pened; 
the vast major ity of our cli ents were
very pleased with our work and would
come back to us for their next pro ject.

What was your most chal leng ing
game pro ject? Which game were
you most proud of?

The most chal leng ing one was prob a bly 
Crit i cal Path, although The Daedalus
Encoun ter and MechWarrior 3 are close 
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run ners-up. It was the first time we had 
done a game and also the first time we
had tried to com bine actors shot on
bluescreen with high-res, ani mated
envi ron ments. We had a mot ley col lec -
tion of 486 PCs, and ren ders took
for ever. To cap it off, we had to design
and pro duce the game (which was
really only sup posed to be a demo) in
only four and a half months. We worked 
out ra geous hours (my per sonal best
was 36 hours straight dur ing a 119-hour 
week) and were there nearly every
week end.

I think the work I’m most proud of
from a visual stand point were the five-
 and-a-quarter min utes of high-res
cinematics we did for Under Cover. I
was given a lot of con trol over the pro -
ject, and as a big anime fan, I was able
to ful fill a dream by trav el ing to Japan to 
meet with the cli ents and do some
sight see ing and shop ping. The work

was chal leng ing since it con tained a lot
of human char ac ter work, but I think
we pro duced some really beau ti ful
shots. I was also really pleased with the 
MechWarrior 3 work. It was great
going to E3 that year and see ing our
stuff blown up to wall-size pro por tions
and slathered all over the con ven tion
hall.

Fol low ing are some art houses:

Mondo Media
135 Mis sis sippi
San Fran cisco, CA 94107
Phone: (415) 865-2700
Fax: (415) 865-2645

Dragonlight Pro duc tions, Inc.
19100 Ventura Blvd., Suite 10
Tarzana, CA 91356
Phone: (818) 343-1701
bizdev@dragonlight.com
krissie@dragonlight.com
http://www.dragonlight.com
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Chapter 33 > > > > > > > > > > > > > > >

Outsourcing Motion
Capture and
Animation

“Can you motion cap ture a snake or water fall ing?”

—The author when on tour of the House of Moves facil ity

Ani ma tion in Games
The over whelm ing major ity of games
have char ac ters that need to be ani -
mated. The excep tions to this would be 
games such as rac ing and flight sim u la -
tions, or even the author’s own Star -
fleet Com mand series, which use 3D
vehi cle mod els that do not require any
ani ma tion work.

So if you have kids with foot ball
hel mets, mon keys inside of glass balls,
space marines on a ringworld, or
undead zom bies, then you need ani ma -
tion. Ani ma tion work is as well suited
to outsourcing as any other art task. In
other words, it is better to have the tal -
ent in house; how ever, if you have too
much work or just do not have the tal -
ent, then by all means look out side to
solve your ani ma tion needs.

The first ques tion you must deter -
mine is whether or not you will employ
art ists to key-frame the ani ma tion or
retain a motion cap ture stu dio and use

motion actors to per form moves and
cap ture them dig i tally.

The answer to this ques tion is
really easy if you are ani mat ing spi ders, 
six-legged robots, sharks, snakes, and
blobs; all of these make excel lent can di -
dates for key-framing due to the dif fi -
culty of train ing spi ders and blobs to be
motion cap ture per form ers. When I was 
given a tour of the House of Moves
facil ity, I asked Jarod Phil lips all sorts of 
annoy ing ques tions like, “Have you
motion cap tured a snake or a water -
fall?” His answer was that they tried
motion cap tur ing a dog at the insis tence 
of a cli ent, but it did not work out well
and a skilled key-framer would have
per formed a far supe rior job and faster.

Outsourcing your ani ma tion work is
actu ally straight for ward. Take the fin -
ished model and tex tured model and
hand it over to the ani ma tion house. In
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addi tion to the model and tex ture, you
will need to sup ply your tech ni cal
require ments such as num ber of bones
and in what data for mat you want to
receive your ani ma tion. You must also
sup ply a move list that describes in as
much detail as pos si ble the moves that
you want the char ac ter to per form.

Typically a key-framer should be
able to per form at a rate of between
one to two moves a day, vary ing con sid -
er ably upon the com plex ity of the
moves. Be sure to indi cate in your
move list what moves are intended to
be loop ing and which are not to loop.

Ani ma tion work is priced on the
per-move basis with rates rang ing from
$25 to $150 a move or more.

Motion cap ture is the dig i tal sci ence
and art of record ing the move ment of
humans with mul ti ple cam eras and
using it to drive ani mated 3D mod els.
In prin ci ple, one would be able to
quickly obtain per fectly nat u ral and
fluid ani ma tion and drop it right on top
of your model.

In prac tice, motion cap ture rivals
the cost in both time and money of
key-framing and some times costs even
more. In addi tion, it has been com mon
in the past for the motion-captured
results to be very poor and require
man-months of cleanup before being
usable by 3D model and game engine.

How Does Motion Capture Work?

The basic idea is to suit up a motion
actor who has some exper tise in the
motions to be recorded. For exam ple,
for a SWAT game you choose to motion 
cap ture a police SWAT offi cer or for a
bas ket ball game you may record how an 
NBA star drib bles. The suit is of some

black, stretchy fab ric. A cou ple dozen
lit tle balls are glued to the suit. These
balls are cov ered with tons of tiny
reflec tive glass beads, the same sort of
stuff you see on reflec tive sport ing
equip ment such as bags for the rack on
the back of a bicy cle. These glass balls
are designed to be effi cient in reflect ing 
light of a cer tain color.

Next in the setup are a bunch of
cam eras. The num ber of cam eras var -
ies depend ing on the facil ity, with a
typ i cal num ber being 18. These cam -
eras do not record the move ment of the 
actor; they record the move ment of
those reflec tive white balls.

The motion is cap tured in what is
called the vol ume, the 3D box of space
that the cam eras are set up to view.
Out side of the cap ture vol ume, the
cam eras are blind. To record moves
such as an ath lete per form ing a pole
vault you would prob a bly need to spend 
a lot of money set ting up the motion
cap ture cam eras in a big open build ing
such as a large han gar, which would
also involve the costs for trans port ing
and tun ing the sys tem. This is a good
exam ple for when you should prob a bly
break out a key-framer for the job.

Typ i cal vol umes are 16 feet by 20
feet—large enough for com plete walk
and run cycles. Too small a vol ume and
use ful cap tures can not be per formed.
Quite a few com pa nies set up their own 
facil i ties and end up cre at ing a space
that is too small and have to go out of
house for some of their moves!

Motion cap ture has come a long
way in qual ity from the early years with 
most advances in the pro pri etary soft -
ware that runs the cam eras in real time
as the data is being col lected as well as
soft ware that is run in post-production
to “clean up” the motion cap tured data.
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Cleaning up the Motion Data

After spend ing tens of thou sands of dol -
lars for your motion cap ture ses sions, it 
would be nice if the data were to just
drop in and work. The truth is the data
is full of noise and errors that must be
cleaned up. Each of the motion cap ture
sys tems has auto mated tools that
smooth out some of the noise in the
motion and per haps do some bound ary
checks. A com mon error is when a
char ac ter makes con tact with the
ground, as in a tum ble, and the cam eras 
lose track of a few balls. When this hap -
pens the sys tem will often make a poor
guess as to what the motion really
ought to be. This is fixed by a human in
the post-processing phase where they
are look ing at the skel e ton of a char ac -
ter and watch ing it move through its
range of motions.

A large pro por tion of the out -
sourced motion cap ture work is per -
formed by House of Moves using the
stan dard Vicon cam eras and its Deva
sys tem for post-processing. How ever,
many pub lish ers and some of the larg -
est inde pend ent devel op ers have their
own sys tems.

One of the more inter est ing motion 
cap ture stu dios is Giant. Giant uses a
fun da men tally dif fer ent motion cap ture
sys tem. Instead of using the expen sive
pro pri etary Vicon cam eras, Giant
employs 18 or so reg u lar black-and-
 white secu rity-type video cam eras.
These cam eras then feed the real-time
data into Giant’s pro cess ing soft ware
called Motion Real ity. One of the
appeals of Giant’s sys tem is that before
you cap ture any motion data, you pro -
vide your char ac ter’s model, tex tures,
and skel e tal struc ture to Giant for

prepro cess ing. This pre pro cess ing
involves using some neat-o bio met ri -
cally cor rect algo rithms that learn the
param e ters of motion for your spe cific
char ac ter. This pro vides two dis tinct
advan tages: first, when tak ing the
actual motion cap ture shoot, instead of
the direc tor look ing at a con stel la tion of 
balls on the play back mon i tor, he is able 
to see the motion as applied  to the
actual char ac ter while in the motion
cap ture stu dio, with out wait ing days for 
the data to be cleaned up and applied to
the char ac ter. Sec ond, because the bio -
met ri cally cor rect algo rithms are
applied to the motion cap ture data in
real time, you save your self a lot of
cleanup pro cess ing that occurs when
balls go out of the cam era’s view, due
to the algo rithm’s abil ity to extrap o late
and inter po late where those miss ing
balls ought to be.

So Giant’s sys tem sounds like the
best one to use, right? I hon estly can -
not give you a final answer. We have
used both data from Giant, sourced
from a motion cap ture ses sion just for
us, as well as some library foot age from 
House of Moves. To our sur prise, while 
Giant’s post-processing soft ware was
rel a tively easy to use, there was more
cleanup involved than I expected for
the advanced sys tem. As for the House
of Moves data, it was data that was
about two or three years old by the
time we were able to play with it, and it 
showed its age. The data was noisy and
not all that cool feel ing when applied to
our mod els.

I would have to say that both of
these motion cap ture stu dios deserve
con sid er ation for your next pro ject.
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To be suc cess ful with motion cap ture I
sug gest you seek out your even tual
motion cap ture ven dor early in pro duc -
tion to estab lish bud get. Shop around,
as one facil ity may be booked and
another might be happy to sell time at
a minimal mar gin. The motion cap ture
stu dios tend to build their bid by count -
ing the total num ber of moves and
actors you are requir ing. Next they
clas sify your moves into sev eral cat e -
go ries of dif fi culty from rou tine to very
dif fi cult. For exam ple, rou tine moves
would be run ning, shoot ing a weapon,
and sneak ing about. Mod er ately com -
plex moves would involve light stunt
work such as fall ing to a mat. From
there, the shots can get pretty expen -
sive, espe cially if you are hir ing a stunt
coor di na tor and stunt men to per form
wire work.

You should pre pare a list of all of
the moves you need your char ac ters to
per form. Then meet with one or more
of the motion cap ture stu dios and ask
them how would they approach the pro -
ject. Do they see room for col laps ing
some of the requested moves? Do they
sug gest some killer moves that you
over looked? Who do they sug gest you
hire as the motion actor?

One of the first things a motion
cap ture stu dio will tell you if you are
lis ten ing is that celeb ri ties often make
poor motion cap ture actors. For exam -
ple, the going rate for a motion cap ture
actor with mod est stunt abil i ties is
around $1,000 for the day. Some pro -
jects have spent $500,000 cap tur ing the 
motion of star ath letes only to throw
the data away because the motion was

poor rel a tive to what a motion actor is
able to per form.

After you have your bud get and
ani ma tion plan, it is best to go back and
work on your char ac ters for a while and 
be sure you have worked out all of your 
tech ni cal require ments and that your
game design is final (e.g., you know if
you need climb ing or swim ming
motions). Only then come back to the
motion cap ture stu dio to per form the
data col lec tion.

You will need to allo cate at least
three months in your sched ule to allow
the motion cap ture stu dio to per form a
first-pass cleanup to the data and then
turn over the data to your team for fur -
ther refine ment.

In my opin ion, motion cap ture really
shines in record ing the sub tle move -
ments a human makes that are dif fi cult
to notice and thus dif fi cult to get into
your key-framing. For tu nately, to me,
this means that aggres sively acro batic
work for which Hol ly wood might use
human per form ers and wires should
instead be done by key-frames. I love
to see motion cap ture used for the idle
ani ma tions of the char ac ter. We have
amaz ing motion of the female pro tag o -
nist for our upcom ing Xbox/PS2 title
stretch ing and lim ber ing up for bat tle— 
wow! And on the sub lime side of the
spec trum, it should be triv ial to key-
 frame sim ple walks and run cycles.

In the future I expect the soft ware
side of motion cap ture to make large
strides; soon I believe the data will just
drop in, and in the end motion cap ture
will pro vide us with amaz ingly quick
and amaz ingly good motion for our
char ac ters.
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House of Moves
Jarrod Phil lips
Vice-President, Sales and Mar keting
5318 McConnell Ave.
Los Angeles, CA 90066
Phone: (310) 306-6131
Fax: (310) 306-1351
jarrodp@moves.com
http://www.moves.com

Giant Stu dios West
Chip Mosher
West Coast Sales Man ager
Giant Stu dios West
3100 Don ald Douglas Loop North,
 Hangar 7
Santa Monica, CA 90405
Phone: (310) 392-7001
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Chapter 34 > > > > > > > > > > > > > > >

Fan Generated
Material

“I Have No Debugger and I Must Script.”

—The author, circa 1995                                 

Outsourcing game devel op ment to
fans—an inter est ing idea, huh? Taldren
has exper i mented with outsourcing
parts of our game devel op ment to fans;
while we are not cur rently engag ing
any fans, we would con sider it in the
future.

WARNING: Remem ber to always
secure all of the intel lec tual prop erty
rights when work ing with exter nal con -
trac tors, most espe cially when work ing
with fans. Any hole, ambi gu ity, or loose -
ness in your agree ment with the fan
con trac tor will gen er ally be ruled in
favor of the fan in any court room dis -
pute. This is dis cussed in more detail at
the end of this chap ter.

So what sort of work is use ful to have
fans look at? The most straight for ward
and com mon is design cri tique. This
hap pens dur ing the closed or open
betas at the end of a pro ject where the
fans will tell you whether or not you
have made the game fun to play. Fans
will of course do this work for free, not
really for access to a free game, but

rather for the nov elty of influ enc ing a
game they care about in prog ress.

Money is an inter est ing thing; we
use it as the medium of exchange for
the bulk of human indus try in the mod -
ern world. I have to admit I find it very
refresh ing to inter act directly with our
fans and cus tom ize our games to their
lik ing. Of course it is far more chal leng -
ing to adjust a game to fit some sort of
bal ance between the wave func tions of
all these peo ple’s opin ions. It is much
sim pler to design, imple ment, and test
with out hav ing to ver ify if it truly
enter tains your cus tom ers. Beta test ing 
solves that prob lem, but at the cost of
quite a bit of com mu ni ca tion and
iter a tion.

At Taldren we also exper i mented
with a more inti mate form of fan design 
cri tique by way of a pri vate forum we
called The Inner Cir cle. For Starfleet
Com mand II we actu ally sent these
folks can di date design doc u ments early
in devel op ment where it would be a lot
eas ier for us to respond to their com -
ments before actu ally imple ment ing
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parts of the game. I think this tech -
nique should be reserved for care ful
use. It worked well for SFC2, as it was
an estab lished game with fairly nar row
inter pre ta tion of the licensed mate rial
to maneu ver the game design through.
The licensed mate rial from the “Star
Trek” shows and the Star Fleet Bat tles
board game pro vided both our selves
and the fans a lot of struc ture to draw
from when defin ing the game mechan -
ics and the sub se quent bal anc ing. I
would imag ine this tech nique might be
use ful when cre at ing other high-fidelity 
sim u la tions such as a tank war fare sim.
This is cer tainly not a use ful tech nique
when explor ing gameplay of a totally
new cre ation that would pro vide poor
guid ance for out sid ers to base their
input on. Finally, no mat ter what any -
one else says, at the end of the day
some one on your team (most likely the
lead designer or pro ject leader) must
make the final call.

There are many exam ples of fans cre at -
ing con tent for their favor ite games
back to the very inno va tion of elec -
tronic games. Indeed, the bulk of the
early devel op ment of games was the
result of main frame pro grams tak ing
over from each other and incrementally 
improv ing on the ear lier games. How -
ever, it would have to be the advent of
id Soft ware’s Doom that inau gu rated
the mod ern era of fan exten si bil ity and
con tent cre ation for com mer cial games.

id Soft ware con structed Doom to
be extremely easy for play ers to cre ate
new lev els (called WADs) to fur ther
extend the deli ciously 3D car nage of
Doom into a never-ending night mare.
The qual ity of these lev els ranged from

mind numb ingly underwhelming to lev -
els that met or even exceeded the
orig i nal ship ping lev els for Doom. In
fact, a mini cot tage indus try sprang up
around Doom with unli censed col lec -
tions of lev els for sale on cheaply
pro duced CDs in jewel cases and a
game pro gram ming book ded i cated to
Doom with a level edi tor for Doom.
Soon, better level edi tors were made
for Doom than the level edi tors that
shipped with Doom.

Games such as Coun ter-Strike and
Day of Defeat are the most vis i ble and
suc cess ful of these fan mods, as they
are called. There are at any given time
hun dreds of fan groups work ing
together across the Internet to develop
new games based on the engines and
tools of their favor ite games.

All of this tech ni cal abil ity and
energy are a poten tial resource for your 
game. The first step in con sid er ing this
path is to develop a strong tool for
imple ment ing new mis sions or lev els
for your game. Strong, reli able tools
that end users are able to use with effi -
ciency and con fi dence requir ing lit tle
or no tech ni cal sup port is what you
need to cre ate. With a poor tool your
tech ni cal sup port bur den from your
tools pro gram mer will quickly out strip
the cost sav ings of hav ing your own
designer imple ment a few more lev els.
Of course, a strong, reli able tool is just
what you should  build for your own
inter nal team. Thus, I argue the cost
of making a strong reli able tool for end
users is free.

For the Starfleet Com mand series
we exper i mented with hir ing fan pro -
gram mers to write a few mis sion
scripts. We ended up hir ing three or
four pro gram mers, and we paid them as 
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inde pend ent con trac tors. Pro gramming
mis sions for Starfleet Com mand
required a pass ing knowl edge of C++
as each mis sion was built as a dynam i c
linked library (DLL). We chose to pro -
gram our mis sions in C++, largely due 
to my ear lier expe ri ence as script pro -
gram mer on I Have No Mouth And I
Must Scream. At that time we used a
C-like pro pri etary pro gram ming lan -
guage named SAGA. As a scripter
work ing with SAGA, I was con tin u ously 
frus trated with some fea tures prom ised 
in the lan guage that did n’t quite work.
The goal of SAGA was to cre ate a
C-like lan guage that was very safe with
built-in mem ory and bounds check ing,
array types—the sort of fea tures you
would find in Visual Basic or Java. As I
ran into prob lems with SAGA, the tools 
pro gram mer(s) would stop and take the 
time to fix the bug. It struck me that
the rest of the team and I were work ing 
very hard to imple ment a new pro gram -
ming lan guage that was miss ing all the
com mon tools of a stan dard pro gram -
ming lan guage like a debugger! From
that expe ri ence I devel oped the opin ion 
that you must have a really  good rea son 
why you need to cre ate a new pro gram -
ming lan guage to script your mis sions.

As I said, we sim ply used C++ as
the lan guage for Starfleet Com mand;
we wrote a mis sion script ing API that
devel oped sup port for cre at ing ship
enti ties, a set of engine callbacks, and a
host of other good ies that were
required to make fun mis sions. This
sys tem worked out much better for our
inter nal mis sion pro gram mers as C++
has a pleth ora of handy tools already
devel oped. It allowed for rapid tweak -
ing of the script ing API, required less
main te nance by more senior

pro gram mers to sup port the script ing
API, and  our inter nal pro gram mers
were able to con tinue pro gress ing in
their C++ skills rather than work with 
a pro pri etary lan guage with lit tle future 
reuse.

This C++ script ing API worked
out less well for our exter nal fan
scripters. This is due less to the lan -
guage being C++ and more to our con -
stant, drib bling changes to the API. We
never noticed the cost of mak ing
changes to the API with our inter nal
team as it was nearly effort less to com -
mu ni cate the required changes in the
call ing param e ters or other change
details, and we promptly had newly
rebuilt scripts. For the exter nal
scripters work ing across a hemi sphere,
all com mu ni ca tion occurred by way of
email. In prin ci ple, we could write up
our changes in the script ing API and
dis trib ute them in email to the exter nal 
scripters; how ever, that would only
work out if we wrote down the changes
we made to the API. With inter nal folks 
it is so much eas ier and faster to com -
mu ni cate late-breaking changes by
hold ing an impromptu water-cooler
meet ing or pop ping into another
employee’s office. After all, rapid, liq uid 
com mu ni ca tion is the main ben e fit for
work ing in an office in the first place! In 
the end the mis sions we received from
the exter nal scripters required sig nif i -
cant main te nance on our part and over -
all was prob a bly not a net ben e fit. The
rem edy of course would have been to
reserve work ing with the exter nal
scripters until after the script ing API
set tled down into its final form. We
have always released this script ing API
to the con sum ers who buy our Starfleet 
Com mand games, and wait ing until the
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API set tled into its final form and only
then releas ing it to exter nal fan
scripters would have been an
improve ment.

Outsourcing 3D char ac ter mod els to
fans is an order of mag ni tude more
straight for ward than outsourcing mis -
sion pro gram ming. Fans have an innate
attrac tion to mak ing mod els, whether
they are starships and air planes that do
not require ani ma tion or human and
non-human ani mated char ac ters. Your
first job is to screen the fan for the req -
ui site tal ent and skill required to cre ate
a 3D model of the same high qual ity
that your inter nal team is pro duc ing. I
advise you to review their skills as you
would with a poten tial art ist you might
hire. The gen eral pro ce dure is to pro -
vide the fan mod eler with a sketch or
even better a color comp of the model
to be cre ated and pro vide them with all
of the tech ni cal details such as poly gon
bud get, whether or not all of the poly -
gons must be tri an gles, the lim its on
the size of the tex ture map, and per -
haps details on other pos si ble tex ture
maps such as the bump, lumi nos ity, or
dam age tex tures. It would be unrea son -
able to hold the fan to the same sort of
rig ors as your employ ees, although it is 
com pletely appro pri ate to have a dead -
line. You may still have an issue with
qual ity, and it may not be imme di ately
appar ent that there are tech ni cal prob -
lems with the model until you drop the
model into your game engine and try it
out. It is impor tant to drop the model
into the engine and  perform your other
qual ity check pro ce dures as soon as
pos si ble when work ing with fan mod el -
ers. It will be much more effec tive to

pro vide the fans with rapid feed back
while the work is still fresh in their
mind and while they have the energy to 
work on your pro ject. You must
remem ber that even if you do pay these 
fans a decent rate for this outsourced
work, they know that they do not work
for you and are not moti vated in the
same way as employ ees.

3D mod els, mis sions, and lev els are
just a few of the assets or activ i ties that 
you could outsource to fans. To iden tify
these oppor tu ni ties, be open minded
when fans con tact you and offer help,
and think about the pos si ble holes you
might have in pro duc tion. For exam ple,
David Perry has a vol un teer staff that
works on his dperry.com web site. Per -
haps you have a musi cally tal ented fan
who is happy to flesh out your musi cal
scores—maybe sound effects. Or per -
haps run ning the news update for your
web site. If you end up with a rela tion -
ship with a fan, I think in the end it
strength ens your orga ni za tion; you will
be pro vided with a new ally, a strong
source of infor ma tion, and who knows
what other poten tial oppor tu ni ties!

Impor tant dis claimer: Again I remind
you that I am not a law yer, and I am not 
qual i fied to pro vide legal advice. The
sim ple rule of thumb is to not treat fans 
any less for mally than you would treat
other inde pend ent con trac tors. That
means you should agree to a fee for
their ser vices. I strongly sug gest a
fixed fee pay able upon sat is fac tory com -
ple tion of the work. Sec ond, you really
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must develop the agree ment that the
work they per form is a work for hire
and that the fan con trac tor relin quishes
any claim to the work. This waiver of
rights is obvi ously impor tant to avoid
sur pris ing and ugly claims caus ing
costly lit i ga tion to resolve. Acquiring
this agree ment becomes even more
impor tant in the likely event that you

are devel op ing this work as a work for
hire for a pub lisher and you are prom is -
ing to hand over all rights to the
pub lisher.

Talk to your law yer and ask her to
draw up a boilerplate inde pend ent con -
trac tor agree ment for you. You will end
up using this agree ment many times—
well worth the invest ment.
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Epi logue

I recently heard a talk by Mark Terrano
of Microsoft in Daejon, South Korea.
His talk was titled “What is Life?” It
was sim ply the most infor ma tion-
 dense, most won der ful talk I have ever
heard given about the games busi ness.
Mark opened and closed his talk by
refer ring to him self both as teacher and 
as stu dent. Mark is an accom plished
devel oper with a good num ber of great
games.

Hon estly, I feel more on the stu -
dent side than the teacher side, myself.

A year and a half and over 200,000
words went into this book. This was my 
first attempt to write a book, and I apol -
o gize to you dear read ers for hav ing to
endure my clumsy efforts. While writ -
ing this book our com pany has grown
from 15 employ ees to 25, and we have
started and shipped SFC3 inside the
writ ing of this book. We are now on to

our first con sole title: a multiplatform
sci-fi action/RPG. And I became a
father.

After eight years of game devel op -
ment, per son ally lead ing the ship ping of 
five games, I feel like I am just begin -
ning to under stand what I need to focus 
on to become a stron ger game
pro ducer.

The tools are get ting better, the
machines are faster, the games are
much big ger, and this will only accel er -
ate. The future of games is amaz ingly
bright, and I just can not wait to play
your games!

Please con sider this book as just
my hum ble efforts to begin a con ver sa -
tion with all of you on how to make
games better.

Please send all your thoughts,
infor ma tion, and crit i cisms to me at
erik@taldren.com so I may learn from you.
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Suggested Reading

I am addicted to books; book buy ing is
eas ily my larg est dis cre tion ary form of
spend ing. My per sonal library is quite
exten sive on the top ics of soft ware
devel op ment, the game indus try, chess, 
sci ence, sci ence fic tion, role-playing
games, world affairs, and the Chi nese

and Jap a nese lan guages. May you ben e -
fit from my read ing (and spend ing) and
choose the best titles for you. Of course 
this book list makes no rec om men da -
tions for chess or Asian lan guages—
email me if you are inter ested in those
top ics!

Project Management
Jacob son, Ivar et al., The Unified Soft ware Devel op ment Pro cess, Addi son Wes ley,

ISBN 0201571692, 1998

Here is the soft ware devel op ment meth od ol ogy that is espoused by the three 
ami gos: Jacob son, Booch, and Rumbaugh. This book goes beyond soft ware
mod el ing and dis cusses how best to cus tom ize a meth od ol ogy for your
pro ject.

McConnell, Steve C., Soft ware Pro ject Sur vival Guide,  Microsoft Press, ISBN
1572316217, 1997

A most excel lent dis til la tion of Steve McConnell’s work in improv ing the
soft ware devel op ment pro cess, every man ager and devel oper of a game pro -
ject should be required to read this short book—just 250 pages!

McConnell, Steve C., Rapid Devel op ment: Taming Wild Soft ware Sched ules,
Microsoft Press, ISBN 1556159005, 1996

Rapid Devel op ment  is the larger work that Steve McConnell drew upon to
cre at ing Soft ware Pro ject Sur vival Guide above. If you have already digested
the Sur vival Guide and are hun ger ing for more, read this large work at 647
pages! At the same time I can no lon ger rec om mend read ing McConnell’s
older work, Code Com plete . While it is some what dif fer ent than Rapid Devel -
op ment , there is not much mate rial that is unique between the two works and 
what is unique in Code Com plete  is some what dated—its focus on the C pro -
gram ming lan guage may be of inter est to some of your tech ni cal team mates.
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Game Industry
Olson, Jennifer, Edi tor-in-chief et al., Game Devel oper mag a zine, CMP Media

LLC.

This mag a zine is the only and best print mag a zine for game devel op ment.
Post mor tems of games are key reg u lar fea tures such as “Black & White” by
Peter Molyneux and “Deus Ex” by War ren Spector. Visit their web site at
http://www.gdmag.com/ to sub scribe to the mag a zine. It is also free to qual i -
fied pro fes sional game devel op ers.

Yu, Alan, Direc tor of Con fer ences and Events et al., Game Devel opers Con fer ence
Pro ceed ings; CMP Media LLC.

These pro ceed ings are the col lected papers on a wide vari ety of top ics from
pro gram ming and art to design and legal that are pre sented each year at the
Game Devel op ers Con fer ence in March in the United States. Selected top ics
from 2000-2002 are avail able for free at http://www.gdconf.com/archives/.
The full pro ceed ings are avail able for pur chase at the GamaSutra Store at
https://www.gamasutra.com/php-bin/store.php (also a CMP Media LLC
hold ing).

Deloura, Mark, Game Pro gramming Gems vol ume 1 , Charles River Media, ISBN
1584500492, 2000

Deloura, Mark, Game Pro gramming Gems vol ume 2 , Charles River Media, ISBN
1584500549, 2001

Deloura, Mark, Game Pro gramming Gems vol ume 3 , Charles River Media, ISBN
1584502339, 2002

Mark Deloura is the direc tor of devel oper rela tions at Sony PlayStation and
was pre vi ously edi tor-in-chief of Game Devel oper mag a zine. Deloura’s Game
Pro gramming Gems  have been edited with excel lence, mak ing each arti cle of
each vol ume in the series a must-read for the pro gram mers on your team.

Abrash, Michael, Michael Abrash’s Graph ics Pro gramming Black Book, Coriolis
Group Books, ISBN 1576101746, 1997

Pre vi ously pub lished as: Zen of Graph ics Pro gramming: The Ulti mate Guide to 
Writ ing Fast PC Graphics, Coriolis Group Books, ISBN 188357708X, 1994.

Abrash, Michael, Zen of Code Opti mi za tion: The Ulti mate Guide to Writ ing Soft -
ware That Pushes PCs to the Limit, Coriolis Group Books, ISBN 1883577039,
1994

Michael Abrash is one of my all-time favor ite authors. The text of his Zen of
Graph ics series of books is mate rial from mag a zine arti cles he has writ ten for 
years. Michael Abrash remains the only author whose books I have reread
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just for the sheer plea sure of his writ ing—the mate rial itself was bonus
mate rial. The Zen books I feel are must-reads for all of your pro gram mers.
Even though the bulk of his mate rial is out dated due to advances in tech nol -
ogy, the clar ity of logic that he brings to bear on an algo rith mic prob lem
deserves to be stud ied.

Saw yer, Ben et. al., Game Devel oper’s Mar ket place, Coriolis Group Books, ISBN
1576101770, 1998

This 728-page tome cov ers a wide selec tion of game devel op ment top ics
from the his tory of game devel op ment and the busi ness of game devel op -
ment to design and audio. A lot of the spe cific tools men tioned in the book
are now out dated; how ever, it is easy read ing and the care ful pro ducer will
gain some knowl edge from the book.

Saw yer, Ben, Game Devel oper’s Source Book,  Coriolis Group Books, ISBN
1883577594, 1996

This is Ben Saw yer’s 824-page pre de ces sor to Game Devel oper’s Mar ket place. 
Sev eral chap ters were repro duced in the Mar ket place title. If you own Mar -
ket place there should be no driv ing rea son to pur chase Source Book.

Rollings, Andrew and Dave Mor ris, Game Archi tec ture and Design,  Coriolis Group 
Books, ISBN 1576104257, 2000

While I do believe this book is fun da men tally worth read ing, I could not
escape the feel ing that nei ther of the two authors have per son ally led a major 
game pro ject. The positives of the book include some spe cific thoughts on
how you might want to orga nize your team and some game design tem plates.

Hallford, Neal and Jana Hallford, Swords & Cir cuitry: A Designer’s Guide to Com -
puter Role-Playing Games, Prima Tech, ISBN 0761532994, 2001

This 524-page book is nicely focused on one genre—computer RPGs. The
high lights of the Hallfords’ book include inter views with Trent Oster, the lead 
designer (among many hats) of Neverwinter Nights rep re sent ing BioWare
Corp.; Chris Tay lor, the lead designer of Dun geon Siege and CEO of Gas
Powered Games; as well as four other inter views of lead design ers of hit
RPGs. The Hallfords also do a nice job of try ing to ana lyze game design
issues that are spe cific to the com puter RPG. I would like to see a series of
books myself that focus on dif fer ent gen res such as sports, extreme sports,
plat form, first-person shooter, etc. There is not very much spe cific that you
will be able to make imme di ate use of; how ever, it is a plea sure to read.
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Software Development
Fowler, Mar tin with Kendell Scott, UML Dis tilled 2nd Edi tion: A Brief Guide to the

Stan dard Object Modeling Lan guage, Addi son Wes ley, ISBN 020165783X,
2000

Unlike most tech ni cal books, UML Dis tilled man ages to cover some thing
impor tant in less than 200 pages. I con sider this book a must-read for all of
my devel op ers, pro duc ers, and design ers.

Booch, Grady et. al., The Unified Modeling Lan guage User Guide, Addi son Wes ley, 
ISBN 020165783X, 1999

This is the defin i tive over view of the Unified Modeling Lan guage. Each of
the three ami gos was lead author on a UML book: Booch wrote the User
Guide, Jacob son, Devel op ment Pro cess, and Rumbaugh, the Ref er ence Man ual.
The Ref er ence Man ual  and User Guide  really should be pur chased as a set
after you have digested UML Dis tilled . I highly encour age read ing Devel op -
ment Pro cess before dig ging into the User Guide  and Ref er ence Man ual.

Rumbaugh, James et. al., The Unified Modeling Lan guage Ref er ence Guide, Addi -
son Wes ley, ISBN 020130998X, 1999

This is the defin i tive ref er ence for the Unified Modeling Lan guage.

Lakos, John, Large-Scale C++ Soft ware Design, Addi son Wes ley, ISBN
0201633620, 1997

This is a very impor tant book; every pro gram mer on your game devel op ment 
team should be exposed to this unique book. Game pro jects are now quite
large pieces of soft ware and the major ity of game devel op ers are self-taught
or aca dem i cally taught with no for mal back ground in soft ware engi neer ing in
a prac ti cal sense from work ing on large teams. This book dis cusses how to
phys i cally  design your soft ware, a topic that I believe is not cov ered any where 
else.

Maguire, Steve, Writ ing Solid Code: Microsoft’s Tech niques for Developing
Bug-Free C Pro grams,  Microsoft Press, ISBN 1556155514, 1993

The other Steve writ ing for Microsoft Press on good soft ware devel op ment.
Maguire pres ents many prac ti cal tips on writ ing solid code. This book con -
tains espe cially lucid writ ing on debug ging and how to inte grate code
team-wide. All junior and most inter me di ate pro gram mers will ben e fit
greatly from this book, and advanced pro gram mers might be reminded of a
safety tech nique that they have allowed to fall into dis re pair.
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Meyers, Scott, Effec tive C++ CD: 85 Spe cific Ways to Improve Your Pro grams and 
Designs,  Addi son Wes ley, ISBN 0201310155, 1999

Meyers, Scott, Effec tive STL: 50 Spe cific Ways to Improve Your Use of the Stan dard 
Tem plate Library, Addi son Wes ley, ISBN 0201749629, 2001

Meyers, Scott, Effec tive C++: 50 Spe cific Ways to Improve Your Pro grams and
Design 2nd Ed.,  Addi son Wes ley, ISBN 0201924889, 1997

Meyers, Scott, More Effec tive C++: 35 New Ways to Improve Your Pro grams and
Designs,  Addi son Wes ley, ISBN 020163371X, 1995

Scott Meyers is a very lucid author and per haps the most pop u lar C++
author. The Effective C++ series is most thought fully writ ten, and Meyers
shows an uncom mon sen si tiv ity of what the begin ning to inter me di ate pro -
gram mer would need to under stand about C++. All of Meyers’ books can be
rec om mended with out hes i ta tion; how ever, the CD ver sion of the two Effec -
tive C++ books and the STL book seem like the best buys. To get an idea
how pop u lar the Effec tive C++ books have been, notice the other C++
books at your local bookstore that attempt to cap i tal ize on the title such as
Essen tial C++, Effi cient C++, and Excep tional C++.

Cline, Mar shall et. al., C++ FAQs 2nd. Ed., Addi son Wes ley, ISBN 0201309831,
1998

The mod er a tors of the online C++ FAQ at comp.lang.c++ col lect and
answer the ques tions most often asked by pro fes sional pro gram mers on
USENET. Every advanced C++ pro gram mer I know has learned some thing
from the book, an excel lent read for your junior and inter me di ate devel op ers
with bite-sized chunks of infor ma tion.

Musser, David R., STL Tuto rial and Ref er ence Guide: C++ Pro gramming with the
Stan dard Tem plate Library (2nd Edi tion), Addi son Wes ley, ISBN 0201379236,
2001

The orig i nal edi tion of this book stood out to me as the only book able to
explain to me how to use STL! For some rea son, at the time that I was learn -
ing STL, either I was dense, or the other texts were poor, or an unfor tu nate
syn ergy of the two con spired to make this a slower pro cess than it needs to
be. Your C++ pro gram mers must have an intro duc tion to the Stan dard Tem -
plate Library that is part of C++. Lists, vec tors, sets, and more com plex data 
struc tures and algo rithms have already been devel oped to a rig or ously high
qual ity. Your devel op ers should not be rein vent ing their wheels when good
ones are avail able for free!
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The Art Institute of
California—Orange

County

Background
Opened in July 2000, The Art Insti tute
of Cal i for nia—Orange County is an
applied arts insti tute pro vid ing Bach e -
lor’s and Asso ci ate’s degrees in
Graphic Design, Media Arts & Ani ma -
tion, Game Art & Design, Mul ti me dia
& Web Design, Inte rior Design, and
Culi nary Arts. Located in the heart of
Orange County’s South Coast Metro
region, The Art Insti tute is ide ally sit u -
ated in close prox im ity to Orange
County’s thriv ing busi ness com mu nity,
cul tural attrac tions, shop ping, enter -
tain ment and its famous beaches, not to 
men tion the Los Angeles met ro pol i tan
area. The school is one of The Art
Insti tutes, www.artinstitutes.edu, a sys tem
of 24 edu ca tion insti tu tions located
nation wide, pro vid ing an impor tant
source of design, media arts, fash ion,
and culi nary pro fes sion als. The Art
Insti tutes have pro vided career-
 oriented edu ca tion pro grams for over
35 years, with more than 125,000
grad u ates.

Each pro gram is offered on a year-
 round basis, allow ing stu dents to con -
tinue to work unin ter rupted toward
their degrees. Aca demic pro grams are
care fully defined with the sup port and
con tri bu tions of mem bers of the pro fes -
sional com mu nity through Pro gram
Advi sory Com mit tees. Cur ric ula are
fur ther reviewed peri od i cally to ensure
they meet the needs of a chang ing
 marketplace to qual ify grad u ates for
entry- level posi tions in their cho sen
fields.

The Art Insti tute is com prised of
more than 50 fac ulty mem bers who are
work ing pro fes sion als in their respec -
tive fields. By tap ping indus try pro fes -
sion als, The Art Insti tute is able to
bring a real-world per spec tive work
set ting and indus try stan dards into the
class room pre par ing stu dents for
entry- level posi tions upon grad u a tion.

The Art Insti tute of Cal i for nia-
 Orange County is accred ited as a
branch of The Art Insti tute of Col o rado
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(Den ver) by the Accrediting Coun cil for 
Inde pend ent Col leges and Schools to
award the Bach e lor of Sci ence and
Asso ci ate of Sci ence degrees. ACICS is 
listed as a nation ally rec og nized accred -
it ing agency by the U.S. Depart ment of
Edu ca tion. Its accred i ta tion of degree-
 granting insti tu tions is rec og nized by

the Coun cil for Higher Edu ca tion
Accred i ta tion. The Art Insti tute of Cal i -
for nia—Orange County is granted
approval by the Bureau of Pri vate
Postsecondary and Voca tional Edu ca -
tion as a Cal i for nia pri vate
postsecondary degree-granting
insti tu tion.

Game Art & Design Bachelor of Science
Program
The Art Insti tute of Cal i for nia—Orange 
County (along with its sis ter schools in
San Fran cisco and Los Angeles) offers a 
unique new Bach e lor’s degree pro gram
in Game Art & Design to bring a new
gen er a tion of tal ent to the com puter
game indus try.

The Game Art & Design Bach e -
lor’s of Sci ence degree pro gram is
designed for stu dents who want to pre -
pare for entry-level art posi tions in the
game devel op ment field. Geared toward 
3D ani ma tion and game level design,
the pro gram’s stu dents will learn char -
ac ter ani ma tion tech niques, com plex
mod el ing, com puter map ping, game
level design, and how to script within
the game. Through tra di tional art and
design courses like life draw ing, color
the ory, illus tra tion, and sculp ture, stu -
dents also will cre ate inter ac tive game
lev els and learn to make com puter
game ani ma tion come alive with move -
ment, color, and action char ac ters.

Stu dents will apply knowl edge of
video and ani ma tion to pro duce game
prod ucts using 2D soft ware to cre ate
back grounds, 3D mod el ing and ani ma -
tion soft ware to cre ate game art, and
3D soft ware to apply tex tures. The
 students also will receive a broad-based 
edu ca tion that will include classes in
art history and the human i ties. By

expos ing stu dents to clas sic art forms,
they are able to incor po rate more vari -
ety into their writ ing styles and
ani ma tion sequences.

The cur ric u lum will pre pare future
game devel op ers to pro duce story lines 
and ani ma tions filled with cre ativ ity and 
inven tive clev er ness. The action and
sus pense that chal lenge peo ple as they
play video games can be accom plished
through intel li gent story writ ing. The
cur ric u lum also includes gen eral edu ca -
tion courses in areas such as math e -
mat ics and the social sci ences.

The grow ing field of com pa nies
pro duc ing com puter games is actively
seek ing art ists trained in the art of
com puter ani ma tion and expe ri enced
with com puter tech nol o gies—in
Orange County alone there are game
enter tain ment com pa nies like Inter play 
Enter tain ment, Blizzard Enter tain -
ment, Taldren, Shiny Enter tain ment,
and GameSpy Indus tries. Com puter
and video game sales could approach
$17 bil lion in 2003, with another $1.1
bil lion in online gam ing rev e nues,
accord ing to IDC. The game indus try
includes video games played on con sole 
game sys tems, per sonal com put ers,
and handhelds. Accord ing to For rester
Research, nearly 49 mil lion Amer i can
homes today have at least one video
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game sys tem. Nearly 75 mil lion homes
are pro jected to have sys tems by 2005,
achiev ing a 70 per cent pen e tra tion
level.

The Art Insti tutes’ Game Art &
Design pro gram was designed by a fac -
ulty cur ric u lum com mit tee and pro fes -
sional advi sory boards of indus try
experts, includ ing spe cial ists with work 
expe ri ence at Sega of Amer ica, Macro -
media, Konami, Pixar, LucasArts,
Sonique, Terra Lycos, PDI/Dream -
Works, and Apple. The pro gram gives
stu dents a cur ric u lum that responds to
the ongo ing changes in the game devel -
op ment and mul ti me dia indus tries,
ensur ing that stu dents grad u ate with
the skills and knowl edge that

employ ers need. Fur ther more, stu -
dents learn about the chang ing
demands in the busi ness world through 
a reg u lar series of guest speak ers.

Poten tial stu dents inter ested in the 
Game Art & Design, Media Arts & Ani -
ma tion, or another pro gram offered by
The Art Insti tute of Cal i for nia—Orange 
County are invited to call (888)
549-3055 or (714) 830-0200 or visit
www.aicaoc.aii.edu for cur ric u lum and
admis sions infor ma tion.

For more infor ma tion on The Art Insti -
tute of Cal i for nia—Orange County,
please con tact Anne Mack at
714.830.0254 or macka@aii.edu.
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