
{ƻ ŀ ƭƛǘǘƭŜ ŀōƻǳǘ ƳȅǎŜƭŦ ŀƴŘ ǿƘŜǊŜ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŎŀƳŜ ŦǊƻƳΦ  LΩǾŜ 
been at BioWare Austin, working on Star Wars: The Old Republic for the last 3 years, 
ŀƴŘ ǘƘŜ ŜƴǘƛǊŜ ǘƘƛƴƎ Ƙŀǎ ōŜŜƴ ŀ ŎŀǎŜ ǎǘǳŘȅ ƛƴ ǿƘŀǘ ǿƻǊƪǎΣ ŀƴŘ ŘƻŜǎƴΩǘ ǿƻǊƪΣ ŀōƻǳǘ 
tools development.  I made the switch from Tech Art to Tools Engineering last year, 
ŀƴŘ ƛǘ Ƙŀǎ ǊŜŀƭƭȅ ǾŀƭƛŘŀǘŜŘ ŀ ƭƻǘ ƻŦ ƛŘŜŀǎ ŀōƻǳǘ ǘƻƻƭǎ ŎǳƭǘǳǊŜ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƘŜŀǊΣ ŀƴŘ 
given me new insights.

So with that experience, and working on such a mind-bogglingly large 
ƎŀƳŜΣ L Ŏŀƴ ŘŜŦƛƴƛǘŜƭȅ ǎŀȅ ǘƘŀǘ ǘƘŜ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ǎƻƭǳǘƛƻƴǎ LΩƳ ƎƻƛƴƎ ǘƻ ǘŀƭƪ ŀōƻǳǘ 
work.  You can look at any tool or workflow on our project and see pretty easily 
ǿƘŜǘƘŜǊ ƛǘǎ ƎƻƴŜ ǘƘǊƻǳƎƘ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ŘŜǎƛƎƴ ǊƛƎƻǊ ǘƘŀǘ LΩƳ ƎƻƛƴƎ ǘƻ ŀŘǾƻŎŀǘŜ ŦƻǊ 
in the next 30 minutes.
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{ƻ LΩƳ ǎǳǊŜ Ƴȅ ǎƛǘǳŀǘƛƻƴ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ƛǎƴΩǘ ƳǳŎƘ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ 
Ƴŀƴȅ ƻŦ ȅƻǳǊǎΦ  LΩƭƭ ōŜ ƘƻƴŜǎǘΣ .ƛƻ²ŀǊŜ !ǳǎǘƛƴ ǎǘƛƭƭ Ƙŀǎ ǘƻƻ Ƴŀƴȅ ǎƘƛǘǘȅ ǘƻƻƭǎΦ  !ƴŘ ǎƻ 
the argument about why we have shitty tools has been an issue since we became 
honest enough to realize our shitty tools were here to stay.

And this is one of those quintessential fights that are so frustrating to 
fight, right?  Everyone and their mother has an explanation for why we are in the 
ǎǘŀǘŜ ǿŜΩǊŜ ƛƴΦ  .ŀŘ ŎƻŘŜ ŘŜǎƛƎƴΣ ƴƻǘ ŜƴƻǳƎƘ ƳŀƴŀƎŜƳŜƴǘΣ ǇƻƻǊ ŎƘƻƛŎŜ ƛƴ ǘŜŎƘƴƻƭƻƎȅΣ 
choice in hardware, whatever- and you tend to find a lot of explanations from 
ƳŀƴŀƎŜǊǎ ǿƘƻ ŘƻƴΩǘ ƘŀǾŜ ŀ ǎǘŀƪŜ ƛƴ ǘƘŜ ǘƻƻƭǎΣ ƻǊ ŜƴƎƛƴŜŜǊǎ ǿƘƻ ǿŀƴǘ ǘƻ ōƭŀƳŜ ƻǘƘŜǊ 
ŜƴƎƛƴŜŜǊǎΣ ƻǊ ŀǊǘƛǎǘǎ ŀƴŘ ŘŜǎƛƎƴŜǊǎ ǿƘƻ ŎŀƴΩǘ ōŜƎƛƴ ǘƻ ŎƻƳǇǊŜƘŜƴŘ ǘƘŜ ŎƻƳǇƭŜȄƛǘƛŜǎ 
of the systems.  And there are of course the cynics who say you can never have good 
tools.

So, no matter what you try, you get basically the same result, but for 
different reasons.   This applies to companies that develop tools in-house or license 
engines.  It applies to large studios like BioWare Austin, and smaller independent 
studios.  The problem, no matter where we find it, is essentially the same.
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¢ƘŜ ǇǊƻōƭŜƳ ȅƻǳΩǊŜ ǊǳƴƴƛƴƎ ƛƴǘƻ ƛǎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŜŦŦŜŎǘǎ ǎƻ Ƴŀƴȅ 
teams and studios-ǘƘŜǊŜΩǎ ŀ ǎƛƭŜƴǘ ǇƻƭƛǘƛŎŀƭ ǿŀǊ ǊŀƎƛƴƎ ǘƘŀǘ ǎŀǇǎ ȅƻǳǊ ǎǘǊŜƴƎǘƘ ŀƴŘ 
resources, and you may not even realize it.  How closely do your Tech Art and 
Engineering teams work?  Are they free to do all the things they think need to be 
ŘƻƴŜΚ  !ǊŜ ǘƘŜȅ ŀōƭŜ ǘƻ ƘŀǊƴŜǎǎ ŜŀŎƘ ƻǘƘŜǊΩǎ ǿƻǊƪΚ  !ǊŜ ǘƘŜȅ ŀǘ ǎƛƳƛƭŀǊ ǎƪƛƭƭ ƭŜǾŜƭǎΣ ŀǊŜ 
they friendly?  How are your tools and tech art teams organized?   Who addresses  
ΨǘŜŎƘƴƛŎŀƭ ŘŜǎƛƎƴŜǊΩ ǇǊƻōƭŜƳǎΚ  5ƻ ƛƴŘƛǾƛŘǳŀƭ ŎƻƴǘŜƴǘ ǎǳō-teams have resources 
available, or are they from one central pot?

aȅ ƎǳŜǎǎ ƛǎΣ ǘƘŜ ŀƴǎǿŜǊǎ ǘƻ ŀ ƭƻǘ ƻŦ ǘƘŜǎŜ ǉǳŜǎǘƛƻƴǎ ŀǊŜƴΩǘ ǇǊŜǘǘȅΦ  
When we look at why a pipeline is bad, the core reason comes down to culture.  One 
constant is going to be, studios with good tools have good cultures, and studios with 
bad tools have bad cultures.  Good culture makes everyone happy- work is smoother 
for content and work is more gratifying for engineering.  Talk to enough people, try 
ŜƴƻǳƎƘ ǘƘƛƴƎǎΣ ŀƴŘ ȅƻǳ ōŜƎƛƴ ǘƻ ǎŜŜ ǿƘŀǘ ǿƻǊƪǎ ŀƴŘ ǿƘŀǘ ŘƻŜǎƴΩǘΦ

¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ŀǎ ŀƴȅƻƴŜ ǿƘƻ Ƙŀǎ ǘǊƛŜŘ ǘƻ ŎƘŀƴƎŜ ŀ ǎǘǳŘƛƻ ƻǊ ǘŜŀƳΩǎ 
culture can tell you, it is one of the most difficult things you can try to do.  This is why 
we ignore it so much as the real reason for our problems.
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.ǳǘ ȅƻǳΩǊŜ ƘŜǊŜ ŀǘ ǘƘŜ ¢! BootcampōŜŎŀǳǎŜ ȅƻǳ ŀǊŜƴΩǘ ƘŀǇǇȅ ǿƛǘƘ ǘƘŜ 
ǎǘŀǘǳǎ ǉǳƻΦ  ¸ƻǳΩǊŜ ƘŜǊŜ ōŜŎŀǳǎŜ ȅƻǳ ƪƴƻǿ ȅƻǳ Ŏŀƴ ƳŀƪŜ ŀ ƘǳƎŜ ƛƳǇŀŎǘ ƻƴ ŀ ǘŜŀƳ ƻǊ 
ǎǘǳŘƛƻΦ  ¢ƘŜ ǊƻƻƳ ƛǎ Ŧǳƭƭ ƻŦ ǎǘƻǊƛŜǎ ŀōƻǳǘ ǿƘŀǘ ŀ ŘƛŦŦŜǊŜƴŎŜ ƛƴŘƛǾƛŘǳŀƭ ¢!Ωǎ ƘŀǾŜ ƳŀŘŜ 
at their respective studios.  And this is great!  But as you and your teams and the TA 
job matures, so do our battles.

L ƘƻǇŜ ȅƻǳ ƭŜŀǊƴ ǎƻƳŜ ǘŜŎƘƴƛŎŀƭ ǘƘƛƴƎǎ ǘƻŘŀȅΦ  .ǳǘ ǘƘŀǘ ƛǎƴΩǘ ǿƘŀǘ 
ŘŜŦƛƴŜǎ ǘƘŜ ƎǊŜŀǘ ¢!ΩǎΦ  .ŜƛƴƎ ŀ ƎǊŜŀǘ ¢! ƛǎ ŀōƻǳǘ ōŜƭƛŜǾƛƴƎ ƛƴ ǘƘŜ Ψ¢ŜŎƘ !Ǌǘ aƻŘŜƭΩΣ ŀƴŘ 
ōŜƛƴƎ ŀōƭŜ ǘƻ ǘǊǳƳǇŜǘ ŀƴŘ ƘƻƭŘ ǘƘŜ ōŀƴƴŜǊ ŦƻǊ ǘƘŜ ŎǳƭǘǳǊŜ ǘƘŀǘ ƛǘ ƛƴǎǘƛƭƭǎΦ  DǊŜŀǘ ¢!Ωǎ 
ŀǊŜƴΩǘ ƎǊŜŀǘ ōŜŎŀǳǎŜ ǘƘŜȅ ƳŀƪŜ ƎǊŜŀǘ shadersor rigs-ƎǊŜŀǘ ¢!Ωǎ ŀǊŜ ƎǊŜŀǘ ōŜŎŀǳǎŜ 
they make a difference by changing the culture around them.

I know that you can define a way forward for your studio.  I know that 
ǘƘŜ ŜȄǇŜǊƛŜƴŎŜŘ ¢!Ωǎ ƘŜǊŜ ŀǊŜ ǊŜŦƛƴƛƴƎ ŀƴŘ ƛƳǇǊƻǾƛƴƎ ǘƘŜƛǊ ŎǊŀŦǘ ŀƴŘ ƭŜŀŘŜǊǎƘƛǇΣ ŀƴŘ L 
ƪƴƻǿ ǘƘŀǘ ǘƘŜ ȅƻǳƴƎŜǊ ¢!Ωǎ ƘŜǊŜ ƘŀǾŜ ŀƴ ƛƴŎǊŜŘƛōƭŜ ŀƳƻǳƴǘ ǘƻ ƻŦŦŜǊ ǘƘŜƛǊ ǎǘǳŘƛƻǎΣ 
because ours is a unique job that gives us a privileged understanding of some 
incredibly complex social systems.

4



And I know what you want, and what your studio wants.  You want a 
way to achieve a streamlined workflow, strong communication, and good code.  You 
ǿŀƴǘ ǘƘŜ ƛƭƭǳǎƛǾŜ ΨƪƛƭƭŜǊ ǇƛǇŜƭƛƴŜΦΩ

!ƴŘ LΩƭƭ ǎŀȅΣ ŘŜŦƛƴƛǘƛǾŜƭȅΣ ǘƘŀǘ L ƘŀǾŜ ŀ ǎǘǊŀǘŜƎȅ ǘƘŀǘ ǿƻǊƪǎΦ  L ǎŀƛŘ 
.ƛƻ²ŀǊŜ !ǳǎǘƛƴ Ƙŀǎ ǎƻƳŜ ǎƘƛǘǘȅ ǘƻƻƭǎΣ ŀƴŘ ǘƘŀǘΩǎ ǘǊǳŜ- but we also have some really, 
really good tools.  And those good tools are in places where we follow the strategies 
LΩƳ ƎƻƛƴƎ ǘƻ ǇǊŜǎŜƴǘΦ  bƻΣ ƛǘΩǎ ƛƴ ǘƘŜ ǇƭŀŎŜǎ ǿƘŜǊŜ ǿŜΩǾŜ ŎƘŀƴƎŜŘ ǘƘŜ ŎǳƭǘǳǊŜ ŜƴƻǳƎƘ 
to implement those strategies.

You can tell a pipeline is working when the time it takes to do 
ǎƻƳŜǘƘƛƴƎ ŘƻŜǎƴΩǘ ŦŜŜƭ ǘŜŘƛƻǳǎ ƻǊ ƴƻǘ ǿƻǊǘƘ ƛǘΦ  ²ƘŜƴ ǘƘŜǊŜ ƛǎ ŀ ƭŀŎƪ ƻŦ ŜǊǊƻǊǎ ŀƴŘ 
bottlenecks, especially between departments.  And when the pipeline or tools can 
quickly change according to emergent needs, even long after the initial spec and 
deployment is done.

This is the promised land.  Some of us have been there, most of us 
ƘŀǾŜ ƘŀŘ ƎƭƛƳǇǎŜǎ ƻŦ ƛǘΣ ōǳǘ ŀƭƭ ƻŦ ǳǎ ǿŀƴǘ ǘƻ ōŜ ǘƘŜǊŜΦ  !ƴŘ ǳƴŦƻǊǘǳƴŀǘŜƭȅ ǘƘŜǊŜΩǎ ƴƻ 
ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘΩǎ ƎƻƛƴƎ ǘƻ ōǊƛƴƎ ȅƻǳ ǘƘŜǊŜΣ ƴƻ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ǇƘƛƭƻǎƻǇƘȅΣ ǘƘŜ 
ǿŀȅ ǘƻ ƎŜǘ ǘƘŜǊŜ ƛǎƴΩǘ ǎƛƳǇƭŜΣ ōǳǘ ǘƻ ƳŜ ƛǘ ƛǎ ŎƭŜŀǊΣ ŀƴŘ ǘƘƻǳƎƘ ƛǘ ƛǎ ŎƭŜŀǊ ƛǘ ƛǎ ŘƛŦŦƛŎǳƭǘΦ

So understand when I say there is a single key to getting on your way 
to the ideal pipeline:
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The competition between Tech Art and Engineering teams needs to 
ǎǘƻǇΦ  ¢ƘŀǘΩǎ ǘƘŜ ƻƴƭȅ ǿŀȅ ȅƻǳ Ŏŀƴ ƳŀƪŜ ǘƘŜƳ ŀǎ ŜŦŦŜŎǘƛǾŜ ŀǎ ǘƘŜȅ Ŏŀƴ ōŜΣ ŀƴŘ ǘƘŜȅ 
ƴŜŜŘ ǘƻ ōŜ ǘƘŀǘ ŜŦŦŜŎǘƛǾŜ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ŦƛȄ ȅƻǳǊ ǇƛǇŜƭƛƴŜΦ  ¢Ƙƛǎ ƛǎƴΩǘ ŀƴ ƻǾŜǊ-
ǎƛƳǇƭƛŦƛŎŀǘƛƻƴΣ ƛǘ ƛǎƴΩǘ ŀ ƎŜƴŜǊŀƭƛȊŀǘƛƻƴΦ  ¢Ƙƛǎ ƛǎ ŦƛȄƛƴƎ ǘƘŜ ŎƻǊŜΣ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǇȅǊŀƳƛŘΣ 
ǳǇƻƴ ǿƘƛŎƘ ŜǾŜǊȅǘƘƛƴƎ ŜƭǎŜ ƘŀǾƛƴƎ ǘƻ Řƻ ǿƛǘƘ ǘƻƻƭǎ ƛƴ ȅƻǳǊ ǎǘǳŘƛƻ ǎƛǘǎ ŀǘƻǇΦ  {ƻ L ŎŀƴΩǘ 
stress enough that this is absolutely the most important thing you can do for your 
studio and tools.

LΩƳ ƎƻƛƴƎ ǘƻ ƎƛǾŜ ȅƻǳ ǘƘǊŜŜ ǎǘǊŀǘŜƎƛŜǎ ƻƴ Ƙƻǿ ǘƻ ŜƴŘ ǘƘŜ ŎǳƭǘǳǊŜ ǿŀǊ 
and the results you can get when you do.

The three strategies are deceptively simple and the ideas themselves 
may be stupidly obvious to you.  But how you can achieve these ideas is the difficult 
part and what BioWare Austin has been most successful with.  Because the ideas 
ŀǊŜƴΩǘ ǘƘŀǘ ǳƴƛǉǳŜΣ LΩǾŜ ǇǊƻōŀōƭȅ ƭƛŦǘŜŘ ǘƘŜƳ ŦǊƻƳ ǘƘŜ ƻǘƘŜǊ ōǊƛƭƭƛŀƴǘ ¢!Ωǎ ȅƻǳΩƭƭ ƘŜŀǊ 
ǘƻŘŀȅΣ ōǳǘ LΩǾŜ ƘŀŘ ǘƻ Řƻ ǘƘŜ ǿƻǊƪ ǘƻ ƳŀƪŜ ǘƘŜƳ ƘŀǇǇŜƴ ƳȅǎŜƭŦ-ŀƴŘ ǿƘŜǊŜ ǘƘŜȅΩǾŜ 
ƘŀǇǇŜƴŜŘΣ ƛǘΩǎ ōŜŜƴ Ƨǳǎǘ ƎǊŜŀǘΦ

So the three great strategies are: Number one) learning how to play to 
ǘƘŜ ǎǘǊŜƴƎǘƘǎ ƻŦ ȅƻǳǊ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǘŜŎƘ ŀǊǘ ǘŜŀƳǎΦ  !ƴŘ ǿŜΩƭƭ Ǝƻ ƻǾŜǊ ǿƘŀǘ ǘƘŜ 
strengths are in the first place. Number two) Identifying the adversarial relationships 
that probably exist in your studio and replacing them with formal positive structures. 
And number three), actual technical strategies for creating the most effective code on 
both the Engineering and Tech Art sides.
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Thefirst strategy is to play to the strengths of your Engineering and 
Tech Art teams.  So this is one of those things that seem obvious- like, why would you 
not play to the strengths of your teams?  But think about how much Tools 
Engineering and Tech Art have in common with their goals and how absolutely little 
they have in common from an organizational level.

Tech Art and Engineering are different beasts that work towards the 
same goal.  You really need to understand these beasts, you need to understand a lot 
ŀōƻǳǘ Ƙƻǿ ǘƘŜȅ ǿƻǊƪ ŀƴŘ ǘƘƛƴƪΦ  !ƴŘ ȅƻǳΩǊŜ ƛƴ ŀ ǇƭŀŎŜ ǘƻ Řƻ ǘƘƛǎ ōŜŎŀǳǎŜ ȅƻǳ ƘŀǾŜ ŀ 
foot in both worlds.  This is not something most people can truly understand, but you 
can, and you need to.
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ENIAC(Electronic Numerical Integrator And Computer): The first general-purpose, 
electronic computer. It was a Turing-complete, digital computer capable of being 
reprogrammed to solve a full range of computing problems.

An engineering team is, above all, set up to build and maintain large 
and complex systems.  Their job is to write code to build a game.  And it is going to be 
a helluva lot of code, and it is really all they do, so the team is set up to do exactly 
that.

¢Ƙƛƴƪ ŀōƻǳǘ ȅƻǳǊ ƻǿƴ ŜƴƎƛƴŜŜǊƛƴƎ ǘŜŀƳ ŀƴŘ L ōŜǘ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ǎŜŜ 
three things.  They have a lot of people, they have a lot of money and resources, and 
they have a lot of management.  It is a fundamental and, as far as I know, universal 
truth about engineering teams.  And I suggest it needs to be that way and it should 
be that way.

The important thing to remember is that the programmer/software 
ŜƴƎƛƴŜŜǊ ǇǊƻŦŜǎǎƛƻƴ Ƙŀǎ ōŜŜƴ ŀǊƻǳƴŘ ŦƻǊ ŀ ǿƘƛƭŜΣ ŀƴŘ ƛǘ ƛǎƴΩǘ ƭƛƪŜ ƳŀƪƛƴƎ ŀǊǘ ƻǊ ǎŎǊƛǇǘǎΦ  
Our tools have become ever more sophisticated and high level, and our needs more 
complex-ōǳǘ ȅƻǳ ǎǘƛƭƭ ƘŀǾŜ ŀ ƭƻǘ ƻŦ ǇǊƻƎǊŀƳƳŜǊǎ ǿƘƻ ǿǊƛǘŜ / ŎƻŘŜΦ  ¢ƘŜǊŜΩǎ ŀ 
ǇŜǊƳŀƴŜƴŎŜ ǘƻ ǘƘŜƛǊ ǘǊŀŘŜ ǘƘŀǘ ŎƻƳƳŀƴŘǎ ǊŜǎǇŜŎǘΦ  LǘΩǎ ƭƛƪŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎthat a 
good 3D artist should be a good traditional artist- there are principles of art that do 
not change.!ƴŘ Ƴȅ Ǉƻƛƴǘ ƛǎΣ ǘƘŜȅΩǊŜ ǎŜǘ ǳǇ ǘƻ Řƻ ǘƘƛǎΣ ōŜŎŀǳǎŜ ǘƘƛǎ ƛǎ ǇŀǊ ŦƻǊ ǘƘŜ 
course, even if sometimes it seems ridiculousto those looking in.
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http://www.microsoft.com/presspass/inside_ms.mspx
http://gamedeveloperresearch.com/game-developer-census-2007.htm

So this is an important point when we think about how young and 
ƛƴŜȄǇŜǊƛŜƴŎŜŘ ǘƘŜ ¢ŜŎƘ !Ǌǘ ǘǊŀŘŜ ƛǎΦ  ¢ƘŜǊŜ ŀǊŜ ƳƻǊŜ ŜƳǇƭƻȅŜŜǎ ŀǘ aƛŎǊƻǎƻŦǘΩǎ 
Redmond campusthan all employees of videogame developers and publishers in the 
United States.

And how many Tech Artists are there of those 39,000 developers?  A 
few hundred?  There are experiences Engineers have had that Tech Artists never will, 
especially due to the scope and high level of our work.  And on top of that, there just 
ŀǊŜƴΩǘ ŜƴƻǳƎƘ ƎƻƻŘ ¢ŜŎƘ !Ǌǘƛǎǘǎ ǘƻ Ǝƻ ŀǊƻǳƴŘΦ  L ƎǳŜǎǎ ǘƘŀǘΩǎ ƻƴŜ ǊŜŀǎƻƴ ǿŜΩǊŜ ƘŜǊŜ 
ǘƻŘŀȅΣ ǘƘƻǳƎƘΣ ƛǎƴΩǘ ƛǘΚ
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http://en.wikipedia.org/wiki/Continuous_integration
http://en.wikipedia.org/wiki/List_of_3D_modeling_software

To continue the point about whatsmall and inexperienced fish Tech 
Artists are, think about the products and markets for what we use.  There are more 
Continuous Source Integration products available than 3D modeling software.  If 
ȅƻǳΩǊŜ ƴƻǘ ŦŀƳƛƭƛŀǊ ǿƛǘƘ /{L ǇǊƻŘǳŎǘǎΣ LΩŘ ŎƻƳǇŀǊŜ ǘƘŜƛǊ ƴƛŎƘŜ ǘƻ ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ŀ о5 
paint program.  But the engineering world is so much larger, there are actually more 
products for a given niche than there are the 3D software products which form the 
core of our art pipelines.

LŦ ǘƘŀǘ ŘƻŜǎƴΩǘ ƎƛǾŜ ȅƻǳ ŀƴ ƛŘŜŀ ƻŦ ǘƘŜ ǎŎŀƭŜΣ ǎŎƻǇŜΣ ŀƴŘ ǎǳǇǇƻǊǘ ǘƘŀǘ 
programmers operate in and have to deal with, well, try being a programmer.  Tech 
Artists often try to build these complex systems using naïve tools and methodologies, 
ōŜŎŀǳǎŜ ǘƘŜȅ ƘŀǾŜƴΩǘ ǿƻǊƪŜŘ ǿƛǘƘ 9ƴƎƛƴŜŜǊǎ ŀƴŘ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜΦ  
9ƴƎƛƴŜŜǊƛƴƎ ƛǎ ƎƻƛƴƎ ǘƻ ōŜ Ƨǳǎǘ ōŜǘǘŜǊ ŀǘ ŀ ƭƻǘ ƻŦ ǘƘƻǎŜ ΨŎƻƳƳƻƴ ǘƻ ŀƭƭ ǿŀƭƪǎ ƻŦ 
ǇǊƻƎǊŀƳƳƛƴƎΩ ǎȅǎǘŜƳǎΣlike build pipelines, deployment systems, and the like.
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!ƴŘ L ŎŀƴΩǘ ǘŀƭƪ ŀōƻǳǘ 9ƴƎƛƴŜŜǊƛƴƎ ǘŜŀƳǎ ǿƛǘƘƻǳǘ ƳŜƴǘƛƻƴƛƴƎ tǊƻƧŜŎǘ 
Managers.  Anyone who knows me knows I have plenty to say against project 
ƳŀƴŀƎŜǊǎΣ ōǳǘ ǘƘŜȅ ŜȄƛǎǘ ƻƴ 9ƴƎƛƴŜŜǊƛƴƎ ǘŜŀƳǎ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ŀƴŘ L ŎŀƴΩǘ ŎƘŀƴƎŜ ǘƘŀǘ-
they are an essential element of any programming team, for better or worse.  They 
provide some amount of insulation, and with it some inefficiency, but the important 
part is the insulation.

Insulation is poisonous for tools development but can be really good 
when you need to make wider-scope, forward progress.  Because that insulation 
yields some predictability, which yields dependability, even if it is the dependability to 
be slow, at the very least you have a technology and schedule you can trust to be 
there.
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A really quick aside here before I jump into discussing Tech Artists.  I 
ŀƳ ƎƻƛƴƎ ǘƻ ƭǳƳǇ ŀƭƭ Ψ¢ŜŎƘƴƛŎŀƭ /ƻƴǘŜƴǘΩ ǇŜƻǇƭŜ ƛƴǘƻ ¢ŜŎƘ !ǊǘƛǎǘΦ  ¢ƘŜǊŜ ŀǊŜ 
ŘƛŦŦŜǊŜƴŎŜǎ ōǳǘ ǘƘŜȅΩǊŜ ǊŜŀƭƭȅ ǎǇŜŎƛŀƭƛȊŀǘƛƻƴǎΦ  {ǇŜŎƛŀƭƛȊŀǘƛƻƴǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ƻǊ 
language are really trivial- those can be learned very quickly, like whether someone 
knows python or MAXScriptor VB for Excel or whatever.  Specializations of 
knowledge are less trivial, but you should be able to teach a Tech Artist how to work 
with the animation system, and a Tech Animator how to write Excel macros or mesh 
manipulators.

And obviously a talk about breaking down divides between Tech 
Ψ/ƻƴǘŜƴǘΩ ŀƴŘ 9ƴƎƛƴŜŜǊƛƴƎ ƳŜŀƴǎ ǘƘŜǊŜ ŎŀƴΩǘ ōŜ ōƛƎ ǿŀƭƭǎ ōŜǘǿŜŜƴ ¢ŜŎƘ /ƻƴǘŜƴǘ ǎǳō-
ƎǊƻǳǇǎΦ  .ǳǘ ǘƘŀǘ ƛǎ ŀ ǎƳŀƭƭŜǊ ǇǊƻōƭŜƳΣ ƛŦ ƻƴƭȅ ōŜŎŀǳǎŜ ǿŜΩǊŜ ŘŜŀƭƛƴƎ ǿƛǘƘ ƭŜǎǎ ǇŜƻǇƭŜΦ

The important thing is that these three groups work very closely with 
the content teams and share similar views on content creation.  I just wanted to 
ŎƭŀǊƛŦȅ ǘƘŀǘ ǎƛƴŎŜ ǿŜΩǊŜ ƻŦǘŜƴ ŘŜŀƭƛƴƎ ǿƛǘƘ ǎǳŎƘ ǳƴŎƭŜŀǊ ǘŜǊƳƛƴƻƭƻƎȅ ŀƴŘ L ŘƛŘƴΩǘ ǿŀƴǘ 
to leave you wondering.
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!ƴŘ ƭŜǘΩǎ ŎƻƴǘǊŀǎǘ 9ƴƎƛƴŜŜǊƛƴƎ ǘŜŀƳǎ ǿƛǘƘ ¢ŜŎƘ !Ǌǘ ǘŜŀƳǎΦ ¢!Ωǎ ŀǊŜ 
good at working directly with content developers.  The process of making content  
and the process of programming systems are very different.  The thinking is different, 
the lexicon and vernacular are different, the concerns are different, everything is 
ŘƛŦŦŜǊŜƴǘΦ  ¢ƘŜȅΩǊŜ ǘƘŜ Ǝǳȅ ǇƭŀȅƛƴƎ ǘƘŜ ǾƛŘŜƻƎŀƳŜ ƘŜǊŜΦ

Content wants to be free and lose and iterative, they want to change 
ǘƘŜƛǊ ƳƛƴŘ ŀƴŘ ǊŜŘƻ ǘƘƛƴƎǎ ŀƴŘ ǘƘŜȅ ƘƻƴŜǎǘƭȅ ŘƻƴΩǘ ŎŀǊŜ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƘŜȅ ƭƻƎƛŎŀƭƭȅ 
should- just that they want to because they feel it will help the end result.

Tech Art teams can deal with this better because Tech Artists usually 
come from a content background, the team size is small and has little oversight, and 
their time is owned by content, not engineering.  Now since the discipline is still new 
and pretty limited to videogames, the history and makeup of Tech Art teams are likely 
to change- but these three factors are really essential to our identity as Tech Artists.
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{ƻ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŜǊŜ Ƴƻǎǘ ¢ŜŎƘ !Ǌǘƛǎǘǎ ŎŀƳŜ ŦǊƻƳΣ 
and more importantly where the need for Tech Artists arose from, the whole 
situation they evolved in, so you can better see their strengths, weakness, and even 
how those strengths and weaknesses will change in coming years- this Bootcampis 
part of that, I suppose, the evolution of our discipline.

The fact is, theneed for Tech Art arose simply because art teams had 
technical hurdles that Engineering was not able to lift them over.  So naturally, the 
first Tech Artists started off as artists.  And now, though you see more and more 
people who start in Tech Art without any substantial time as a regular Artist, the 
impetus for becoming a Tech Artist is the same- they are deeply interested in content 
development.  Content development is usually not what is most engaging to an 
Engineer- one just needs to look at their content.
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And when we do look at the discipline from an anthropological lens, 
we can see why it tends to be true that Tech Art teams are usually smaller and less 
ƳŀƴŀƎŜŘΦ  ¢ƘŜ taΩǎ ǳǎŜŘ ǘƻ ƳŀƴŀƎƛƴƎ ŀǊǘ ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƘŜ ƘŜƭƭ ȅƻǳ ǇŜƻǇƭŜ ŘƻΦ  
Thefact is, and you can confirm by talking to an Art PM or Lead TA, it is difficult to 
schedule a Tech Art team.  And solong as we get results, ǇŜƻǇƭŜ ŘƻƴΩǘ ŀǎƪ ǉǳŜǎǘƛƻƴǎΦ  
{ƻ ǘƘŜǊŜΩǎ ƭŜǎǎ ǊŜŀǎƻƴ ǘƻ ŦƻǊŎŜ ƳŀƴŀƎŜƳŜƴǘ Řƻǿƴ ƻǳǊ ǘƘǊƻŀǘǎΦ

So we are smaller, less managed, have a better rapport and 
relationships with Content teams than most Engineers, what else?
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I said last year, and this pissed a lot of people off, that a Tech Artist is 
best defined as a programmer that works for the art team.  And fundamentally I think 
ǘƘŀǘΩǎ ŀōǎƻƭǳǘŜƭȅ ǘǊǳŜ- it may not be historically the way it came about, or the 
defining trait of any Tech Artist, but it is really the only thing all have in common.  I 
know enough diverse Tech Artists that can break any generalization, except this one.

This is most important because it means content teams own Tech Art 
ǘŜŀƳǎΦ  LΩƭƭ Ǝƻ ƛƴǘƻ ǘƘƛǎ ǎƻƳŜ ƳƻǊŜ ƭŀǘŜǊΦ
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{ƻ ƘƻǇŜŦǳƭƭȅ LΩǾŜ ōǳƛƭǘ ǳǇ ŀ ŎƭŜŀǊ ǇƛŎǘǳǊŜ ƻŦ ǘǿƻ ǇǊŜǘǘȅ ŘƛŦŦŜǊŜƴǘ ŜƴǘƛǘƛŜǎΣ 
ŀƴŘ ƘŜǊŜΩǎ ǿƘȅ ǘƘŀǘΩǎ ƛƳǇƻǊǘŀƴǘΦ  .ƻȅŘΩǎ [ŀǿΥSpeed of iteration beats quality of 
iteration.  Boyd was an Air Force Colonel and who hypothesized why the superior 
MiG-15 so often lost against the by all means inferior F-86.  His explanation was: the 
F-86 had a hydraulic flight stick, but the MiGhad a manual flight stick, so that each 
maneuver resulted in the MiGǇƛƭƻǘ ƎŜǘǘƛƴƎ ƳƻǊŜ ŦŀǘƛƎǳŜŘΣ ǳƴǘƛƭ Ƙƛǎ ŀƛǊŎǊŀŦǘΩǎ 
superiority was moot and the F-86 pilot could complete his OOPA- Observe, Orient, 
Plan, Act- loop faster.

There are few things more important in application building than 
.ƻȅŘΩǎ [ŀǿΦ  !ŎƘƛŜǾƛƴƎ ǉǳƛŎƪ ƛǘŜǊŀǘƛƻƴ ŎŀŘŜƴŎŜ ƛǎ ǘƘŜ most effectiveway to improve 
ȅƻǳǊ ǘƻƻƭǎΦ  .ŜŎŀǳǎŜ ǘƘŜǊŜΩǎ ƴƻ ǎƛƴƎƭŜ ǎȅǎǘŜƳ ƻǊ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘΩǎ ƎƻƛƴƎ ǘƻ ǿƻǊƪ ŦƻǊ 
your game, despite what some producers or managers may say.

!ƴŘ ƘŜǊŜΩǎ ǘƘŜ ǊŜŀǎƻƴ ǎǇŜŜŘ ƻŦ ƛǘŜǊŀǘƛƻƴ ƛǎ ǎƻ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎƘƛŜǾŜ- your 
ǘŜŎƘ ŀǊǘƛǎǘǎ Ƨǳǎǘ ŀǊŜƴΩǘ ƎƻƻŘ ŜƴƻǳƎƘ ǘƻ Řƻ ƛǘ ǿŜƭƭ ŀƴŘ ȅƻǳǊ ŜƴƎƛƴŜŜǊǎ ŀǊŜ ǘƻƻ 
ƻǾŜǊǿƘŜƭƳŜŘ ǘƻ Řƻ ƛǘΦ  ¸ƻǳ ƎƛǾŜ ǎƻƳŜƻƴŜ ǿƘƻΩǎ ǳǎŜŘ ǘƻ ǿƻǊƪƛƴƎ ǿƛǘƘ ǎŎǊƛǇǘǎ ŀƴŘ 
uber high level  languages a large and complex codebase to support, and chaos 
ŜƴǎǳŜǎΦ  ¢ŜŎƘ !Ǌǘ Ƨǳǎǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƘŜ ǇǊŀŎǘƛŎŜ ŀƴŘ ǘƘŜƻǊȅ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜΣ ŀƴŘ 
sometimes care, to create something they can iterate on without it turning into a 
mess.  This is often possible precisely because they have so little management and fly 
so free and loose.

Engineers, on the other hand, can be so bogged down by management 
and infrastructure, they really ŎŀƴΩǘƛǘŜǊŀǘŜ ƻƴ ǘƻƻƭǎ ŀƴŘ ǿƻǊƪŦƭƻǿǎΦ  LŦ ǘƘŜȅΩǊŜ ŀ ǿŜŜƪ 
removed from delivering changes- that simply cannotcompete with the oftentimes 
instantaneous changes a tech artist can provide.  But in that time, they can develop 
stable software and take the time to think about architecture and do all those things 
that engineers are trained and paid to do.
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So then, they can leverage each other.  Engineering provides the 
foundation-LΩƭƭ ŜƴǳƳŜǊŀǘŜ ŜȄŀŎǘƭȅ ǿƘŀǘ ǘƘŀǘ ƳŜŀƴǎΣ ōǳǘ Ƴƻǎǘƭȅ ǘƘƛƴƎǎ ƭƛƪŜ 
ƻǾŜǊŀǊŎƘƛƴƎ ŘŜǎƛƎƴΣ ŀ ŎƻƳƳƻƴ ŎƻŘŜōŀǎŜΣ ǎǘŀƴŘŀǊŘǎΣ ŜǘŎΦ  !ƴŘ ǘŜŎƘ ŀǊǘΧ
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Χ¢ŜŎƘ !Ǌǘ ōǳƛƭŘǎ ǳǇƻƴ ǘƘŀǘ ǎƻ ǘƘŜȅ Ŏŀƴ ƛǘŜǊŀǘŜΣ ōŜŎŀǳǎŜ ǘƘŜȅΩǊŜ ŦǳƴŘŀƳŜƴǘŀƭƭȅ ǎŜǘ ǳǇ 
ǘƻ ōŜ ŜŦŦŜŎǘƛǾŜ ŀǘ ƛǘΣ ŀǎ LΩǾŜ ƎƻƴŜ ƻǾŜǊΦ
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Ideally, Tech Art never has to worry about the specific fundamental 
implementations of anything- Engineering can just provide APIs that Tech Art can 
ǿǊŀǇ ŀƴŘ ǳǎŜΦ  !ƴŘ ƛŦ ǘƘŜȅ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ Ƙƻǿ ǘƘƛƴƎǎ ǿƻǊƪ- just that they 
work, even if it is a bit convoluted to use an API Engineering provides- they can worry 
about how to provide the things that the user needs directly, rather than having to 
provide the technology necessary to provide things the user needs.

20



The second vital strategyto ending the culture war is to replace 
adversarial relationships with positive structures.  I remember at my interview at 
.²!Σ ǘƘŜ ŀǊǘ ŘƛǊŜŎǘƻǊΣ WŜŦŦ 5ƻōǎƻƴΣ ŀǎƪŜŘ ƳŜ ά²Ƙȅ Řƻ ŀǊǘƛǎǘǎ ŀƴŘ ŘŜǎƛƎƴŜǊǎ ƘŀǘŜ ŜŀŎƘ 
ƻǘƘŜǊΚέ  Iƛǎ ŀƴǎǿŜǊ ǿŀǎΣ ǘƘŜȅ ŎƻƳǇŜǘŜ ŦƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ǊŜǎƻǳǊŎŜǎΦ  Lǘ ǘƻƻƪ ƳŜ ŀ 
little while but I came to realize he was absolutely correct.

Think about it.  Design and Art both absolutely need Engineering to do 
what they want to do.  Maybe one day, we can build games with some fancy node 
ōŀǎŜŘ ŜŘƛǘƻǊǎΦ  .ǳǘ ǳƴǘƛƭ ǘƘŜƴΣ ǿŜ ƴŜŜŘ 9ƴƎƛƴŜŜǊǎΦ  {ƻ ǿŜΩǾŜ ǇƛǘǘŜŘ !Ǌǘ ŀƴŘ 5ŜǎƛƎƴ 
against each other in some competition for resources, and do you want to know what 
the outcome is?  Whoever fucks up the scheduling more gets more resources.  And 
ǘƘŀǘ ǊŜŀƭƭȅ ǎŎǊŜǿǎ ǳǇ ǘƘŜ ƻǘƘŜǊ ǘŜŀƳΣ ǎƛƴŎŜ ƴƻǿ ǘƘŜȅ ŘƻƴΩǘ ƎŜǘ ǊŜǎƻǳǊŎŜǎ ǘƘŜȅ ǿŜǊŜ 
counting on.

And at the top of it is programming, especially any engineers working 
ƻƴ ǘƻƻƭǎ ƻǊ ŘŜǾŜƭƻǇŜǊ ǎȅǎǘŜƳǎΣ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƻƴΩǘ ŎŀǊŜ ƻǊ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ǘƘŜȅ ŀǊŜ 
ǿƻǊƪƛƴƎ ƻƴ Ƴƻǎǘ ƻŦ ǘƘŜ ǘƛƳŜΣ ōŜŎŀǳǎŜ ǘƘŜȅ ŘƻƴΩǘ ǊŜŀƭƭȅ ƪƴƻǿ ǘƘŜ ǳǎŜǊǎ ƻŦ ǘƘŜƛǊ ǿƻǊƪΦ  
But they need to crunch because Art or Design has changed their mind once again, 
and they say, why the fuckŘƻƴΩǘ ǘƘŜȅ ƪƴƻǿ ǿƘŀǘ ǘƘŜȅΩǊŜ ŘƻƛƴƎΚ

{ƻ ƛǘ ƛǎƴΩǘ Ƨǳǎǘ !Ǌǘ ŀƴŘ 5ŜǎƛƎƴ ǿƘƻ ƘŀǘŜ ŜŀŎƘ ƻǘƘŜǊ ŘǳŜ ǘƻ ŎƻƳǇŜǘƛǘƛƻƴΣ 
it is Programming too, everyone is competing against each other to either protect or 
ŦƛƎƘǘ ŦƻǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜǾŜǊȅƻƴŜ ƛǎ ŀǘ ǎƻƳŜƻƴŜ ŜƭǎŜΩǎ ǿƘƛƳΦ

And so this division of labor ends up being one of the biggest liabilities 
to your tools and pipelines, but there are three things you can do to fix it.

21



Create mechanisms to promote and share resources between teams.  
You can think of it as a cultural exchange, like living abroad- your people are going to 
ƎŜǘ ƛƴŎǊŜŘƛōƭŜ ƛƴǎƛƎƘǘǎ ŦǊƻƳ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜΦ  LΩǾŜ ƭƛǾŜŘ ƛǘ ŀƴŘ L ƪƴƻǿ ƻǘƘŜǊ 
ǇŜƻǇƭŜ ǘƘŀǘ ƘŀǾŜ ƭƛǾŜŘ ƛǘΣ ŀƴŘ ƛǘ ƛǎ ŀ ǿƛƴ ŀƭƭ ŀǊƻǳƴŘΦ  ¸ƻǳΩŘ ǇǊƻōŀōƭȅ ōŜ ŀōƭŜ ǘƻ ŘƻǳōƭŜ 
ōƻǘƘ ǘŜŀƳΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅΣ Ƨǳǎǘ ōŜŎŀǳǎŜ ƻŦ ŀƭƭ ǘƘŜ ƴŜǿ ƛŘŜŀǎ ŀƴŘ ƛƴǎƛƎƘǘǎ ǘƘŀǘ ŀǊŜ 
naturally presented in such a new environment open up all new opportunities.

And practically, if you can share resources, you can do things that need 
to be done when they need to be done.  You stay agile and flexible.  Certain game 
systems need to be bug fixed before Alpha?  Tech Art can help!  Content teams are 
behind and could use tool improvements?  Borrow an engineer or two to take up 
temporary residence with your Tech Art team.

¢ƘŜ ƭŀǎǘ ǘƘƛƴƎ ȅƻǳ ǿŀƴǘ ƛǎ ŜǎǎŜƴǘƛŀƭƭȅ ŀ Ψ{ǇŀŎŜ wŀŎŜΩ ōŜǘǿŜŜƴ ǎŜǇŀǊŀǘŜ 
teams that work on similar tools for essentially the same thing.
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The most important resource to share are people.  So this photo is of 
the astronauts and cosmonauts on the first joint US-Russian space flight, called 
ApolloςSoyuz Test Project (ASTP) in 1975.  The Space Race had cost billions of dollars 
for basically similar scientific research and prestige.  Making games costs a lot of 
money.  Going to space costs a lot more.

So a lot of times you find a similar Space Race with regards to tools 
teams at the same studio, and it happens out of research or curiosity, because 
different people often have the same passions or ideas about what they want to do, 
and it happens out of either arrogance- people believe they can do it better or should 
do it differently- or ignorance-ǘƘŜȅ ŀǊŜƴΩǘ ŀǿŀǊŜ ƻŦ ƻǘƘŜǊ ƛƴƛǘƛŀǘƛǾŜǎΦ

¢ƘŜǊŜΩǎ ƴƻ ǿŀȅ ȅƻǳ Ŏŀƴ ŦƛȄ ǘƘƛǎ ƛŦ ȅƻǳ ŘƻƴΩǘ ǎƘŀǊŜ ǇŜƻǇƭŜΦ ¢Ƙƛǎ ƛǎƴΩǘ 
something you can half-ass, or micromanage.Developers actually need to work 
together, so they have all the information and context needed to make and execute 
ŘŜŎƛǎƛƻƴǎΦ  IŀǾƛƴƎ ŀ ƳƻƴǘƘƭȅ ƭǳƴŎƘ ƛǎƴΩǘ ŜƴƻǳƎƘΦ  aƛŎǊƻƳŀƴŀƎƛƴƎ ŜǾŜǊȅǘƘƛƴƎ ǇŜƻǇƭŜ 
do will breed hostility.

You have to share people across your Engineering tools and Tech Art 
teams, because it creates a collaborative environment.  So people on both teams 
with similar ideas can work on them together, and they can refine and adjust their 
technology so it goes to the best place and is in the best state for both teams, and it 
grows organically rather than being driven by some uninformed decision early on.
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