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Ending the Culture War

Creating a
Better Pipeline

by Uniting
y Tech Art and
Engineering

|

Rob Galana I(IS; Senior Tools Programmer, BioWare Austin; rob.galanakis

{2 | tAGOES Fto2dzi YeaStT IyR gKSNB
been at BioWare Austin, working on Star Wars: The Old Republic for the last 3 years,
YR GKS SYGANB GKAy3a KFa 0SSy | OFasS aidz
tools development. | made the switch from Tech Art to Tools Engineering last year,

YR A0 KlFIa NBrtfeée @GrtARFGSR I t£23G 2F ARS
given me new insights.

So with that experlence and worklng on such a thmjjgllngly Iarge
3rYSz L OFry RSTAyAGSte ale GKFG GKS adN
work. You can look at any tool or workflow on our project and see pretty easily
GKSOGKSNI Ada 32yS GKNRdzZAK GKS GSOKYyAOFft |
in the next 30 minutes.
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Another project is wrapping up and
you still have a bad pipeline.

Our Tools
Development (
Plan Goes

Something
Like This...

{2 LQY &adzaNB Yeé &aAraiddza GdA2y yR SELISN
YIyeé 2F @2dz2NB O LQff 0S K2ySaidz .A22| NB
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

ailidS 6SQNBE Ay o . R O2RS RSaAdys y2i Sy
choice in hardware, whateveand you tend to find a lot of explanations from
Yyl 3SNAR ¢K2 R2y QG KIF@S | adl 1S Ay 0KS i

SY3IAYSSNESE 2NJ FNIOAAGA YR RSAAIYSNE gK?2
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 toéieuse 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.



Game Developers Conference’ 2011 February 28 - March 4, 2011 | www.GDConf.com

Your pipeline is bad because your
studio tools culture is bad.

¢CKS LINRPOfSY &2dzQNB NHzyyAy3 Ayid2 Aa
teams and studiosi KSNBX Qa | aAfSyd LREAIGAOFE &1 NI N
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
R2Yy SK I NB (KSeé o6fS (2 KINySaa SIOK 20K
they friendly? How are your tools and tech art teams organized? Who addresses
WiSOKYAOFf RS&AAIYSNIO LINREahshiva iesource® A Y RA D
available, or are they from one central pot?

ae& 3IdzSaa Aazx GKS lyagSNm G2 | 210
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 hamp¥ is smoother
for content and work is more gratifying for engineering. Talk to enough people, try
Sy2dz3K (KAY3I&aX yR &2dz 6S3aAy (2 &aSS gKI

LY F2NIdzyl GStesx a yeg2yS gK2 KIa
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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You're an enlightened developer and
you’re ready to make a difference.

a

. dzii @ 2 dzQNXB Beokaidpo $ Ol deXS &2dz I NBy Qi |
adl ddza |j dz2 © ,2dzQNBE KSNBE 0SOFdzaS é2dz (y2
atdzRRA2 0 ¢KS NR2Y A& TFdzff 2F ad2NASa | 02
at their respective studios. And this is great! But as you and your teams and the TA
job matures, so do our battles.

L K2LJS e2dz t SFNYy az2yYs
ySa GKS aANBIG ¢! Qao . S !

FoftS G2 GNHzYLISG FyR K GKS olyysS
-NBYy Qi 3ANBIG 0SS GhadeisBrige KISB I ¥ ¢ ISQHE NISNKZ I NS |
they make a difference by changing the culture around them.

| know that you can define a way forward for your studio. | know that
GKS SELISNASYOSR ¢! Qd KSNB INB NBFAYAY3I |
1y2s 0KIFIG GKS @2dzy3ISNI ¢! Qa KSNB KIF @S |y |
because ours is a unique job that gives us a privileged understanding of some
incredibly complex social systems.
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You want to achieve a streamlined
workflow, strong communication,
and good code.

And | know what you want, and what your studio wants. You want a
way to achieve a streamlined workflow, strong communication, and good code. You
gyl GKS AfftdaAaADBS WIAfESN LALISEAYySoQ

l'YR LQff alexr RSTAYyAGAOGSter GKIFG L
. A22 1 NB ldzZadAy KI & a2 Y-Butweklsohave somergallya = |y
really good tools. And those good tools are in places where we follow the strategies
LQY 3J2Ay3 G2 LINBaSyiao b2 AdQa Ay GKS LI
to implement those strategies.

You can tell a pipeline is working when the time it takes to do
a2YSUKAY3 R2SayQi FSSt (GSRA2dza 2N y2i g2
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

KIS KFR 3ftAyLiasSa 2F AGX odzi +ft 2F dza ¢
(iSOKyzftz238 GKIFGQa 3I2Ay3 G2 ONARy3 &2dz UKS
gre G2 IS4G GUKSNB AayQl AaAAYLI S>E odzi G2 YS

So understand when | say there is a single key to getting on your way
to the ideal pipeline:
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End the culture war that is

killing the effectiveness of your
Tech Art and Engineering teams.

The competition between Tech Art and Engineering teams needs to
adz2 Lo CKFGQa GUKS 2yfe gle e2dz Oy YI 1S
YySSR (G2 06S GKIG STFFSOGAQBS AT &2dz ¢l yi
AAYLE AFAOIGARZ2Y S AG AayQdG | 3ISYSNItATLG
dzLl2y ¢ KAOK S@OSNEBGKAYy3 StasS KFrgAay3a G2 R
stress enough that this is absolutely the most important thing you can do for your
studio and tools.

LQY 3I2Ay3 (2 3IAGS &2dz G§KNBS adGN) GS
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
FNBYy Qi GKFG dzyAljdzSE LQ@OS LINRPolofeée fAFTGSR
G2RIFI&> odzi LQ@OS KIFIR (G2 R2 {dKR a2KNGNBG 20 KYS-@
KIFILIWISYSR:E AGQa 0SSy 2dzad 3INBLF G

So the three great strategies are: Number one) learning how to play to
0KS aGNBy3aidKa 2F @2dzNJ SYaAySSNAy3I yR (S
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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Son&v GUYSs NOCOMIC TODAY, IVE GOTTA Go
To THE DOCTOR TO GET MY THIGNS ROMATED.

Play to the BUT HERE'S SOME NEW CHARACTER ART 1 WORKING ON!
strengths of

Engineering and
Tech Art teams.

Thefirst strategy is to play to the strengths of your Engineering and
Tech Art teamsSo this is one of those things that seem obvidike, 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
F62dzi K2¢ GKS@ 62N] YR GKAYyl® ' YR &2 dzQ
foot in both worlds. This is not something most people can truly understand, but you
can, and you need to.
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Engineering
teams are set up
to build and
maintain large
systemes.

ENIAGElectronic Numerical Integrator And Computer): The first geqpergiose,
electronic computer. It was a Turiogmplete, 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.

CKAY]l lo2dzi €2dzNJ 26y SYIAYSSNAy3I i
three things. They have a lot of people, they have a lot of money and resources, and
they have a lot of management. Itis a fundamental and, as far as | know, universal
truth about engineering teams. And | suggest it needs to be that way and it should
be that way.

The important thing to remember is that the programmer/software
SYIAAYSSNI LINPFS&aarAzy Kla 0SSy FNRdzyR T2 NJ
Our tools have become ever more sophisticated and high level, and our needs more
complexo dzi €2dz adAtt KFEGS | 20 2F LINPAIN)I YY
LISNXY I ySyOS (2 GKSANI GN} RS GKI O tt@RaYYl yRa
good 3D artist should be a good traditional artisiere are principles of art that do
notchange.! YR Y& LIRAYy(d AazX GKSeQNB aSd dzL) (2
course, even if sometimes it seems ridicultmshose looking in.
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Engineering teams are better staffed
and have more experience.

40000

20000 -

Game Devs/Publishers in US MSFT's Redmond Employees

http://www.microsoft.com/presspass/inside_ms.mspx
http://gamedeveloperresearch.com/gameevelopercensus2007.htm

So this is an important point when we think about how young and
AYSELSNASYOSR (GKS ¢SOK !' NI GNIXRS Adad ¢K
Redmond camputhan 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
FNBYy QU Sy2dzZakK 3I22R ¢SOK ! NhAada G2 32 F N
G2RIFIe>Y (K2dzAKXZ AayQid AdK
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Engineering teams have more build,

testing, and deployment
infrastructure.

http://en.wikipedia.org/wiki/Continuous integration
http://en.wikipedia.org/wiki/List of 3D modeling software

To continue the point about whamall 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
@2dzONB y20 FEYATAINI gAGK / {L LINRRdzOGaAZI L
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.

LT GKIG R2SayQd 3IAQS &2dz Iy ARSE 2
programmers operate in and have to deal with, well, try being a programmer. Tech
Artists often try to build these complex systems using naive tools and methodologies,
0S50l dzaS (KSe& KI@SyQi ¢2NJ SR 6AGK 9y3IAYSS
O9YIAAYSSNAY3I Aa 3I2Ay3a G2 0SS 2dzad o6SGIOISNI |
LINZ 3 NJ Y Y A YiReuild gipelinés Y&pbyment systems, and the like.
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More management means a deliberate
and predictable rate of change.

.L
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YR L OFyQil GFt1l Fo2dzi 9y 3IAYSSNAyY3
Managers. Anyone who knows me knows | have plenty to say against project
Yyl 3aSNAY o6dzi GKS& SEAAG 2y 9y 3IAYSSNAy3
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 widescope, 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.

11
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Aside: On Tech Artists, Animators,
and Designers

A really quick aside here before | jump into discussing Tech Artists. |
FY 32Ay3 G2 fdzvYL) £t WeSOKYAOlLE [/ 2yGSy
RATFSNBEYOSa o0dzi 0KSE@QNB NBFffeée aLISOAL f
language are really triviathose can be learned very quickly, like whether someone
knows python oMAXScripor 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
W/ 2y 0SyiQ FYR 9y3IAYSSNAY3I YStya GKSNB Of
INE dzLJa & .dzi GKIFG A& o avylfftSN LINRPofSYS
The important thing is that these three groups work very closely with
the content teams and share similar views on content creation. | just wanted to
Of FNAFe (GKIGO aAyoOoS ¢6SQOQNB 2FGSy RSIftAy3a ¢
to leave you wondering.
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mN, Y' ogt)g;éT{&Hg GAME.
TA's are good at A FEW POINTERS?

working directly §f§§§fr§§2’§,
X .

with content
developers.

YR £S0Qa O2yGN»ad 9y3aIAYSSNAyYy3a (S|
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
RATFSNBy @ ¢CKS@QNB GKS 3Idzé LI IF&Ay3d GKS
Content wants to be free and lose and iterative, they want to change
GKSANJI YAYR YR NBR2 (GKAy3a FyR (KS& K2yS
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.

13



Game Developers Conference’ 2011 February 28 - March 4, 2011 | www.GDConf.com

TA's often start off as content
developers.

{2 A0Q& AYLERNIFIYy(Od G2 dzyRSNEGFYR 6K
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-ytegs8ootcampis
part of that, | suppose, the evolution of our discipline.

The fact is, theeed 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 saitieey are deeply interested in content
development. Content development is usually not what is most engaging to an
Engineerone just needs to look at their content.

14



On average, TA teams are smaller and

less managed than engineering teams.

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
YIylFI3aSRd ¢tKS taQa dzaSR G2 YIylF3aAy3a | NI
Thefact is, and you can confirm by talking to an Art PM or Lead TA, it is difficult to
schedule a Tech Art teaniAnd solong as we getresultJS 2 LJX S R2y QG | a1
{2 OUKSNBQa fSaa NBlLazy G2 F2NOS YIryl3aSYS
So we are smaller, less managed, have a better rapport and
relationships with Content teams than most Engineers, what else?

15
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Tech Art reports to and is tasked and
paid by content. Not engineering.

| 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 | think
GKFGQ&a | o6-& éhdy dri & historicalydtiz&way it came about, or the
defining trait of any Tech Artist, but it is really the only thing all have in common. |
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
GSFyao LQff 32 AylG2z (GKA&a a2YS Y2NB (I 4GS
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Boyd’s Law: -
Speed of
iteration beats
quality of

Iteration.
3 {2 K2LSTFdAte LQOS odaAafd dzd I Of S| N
YR KSNBQa gKeé KL (iSpéeddf retaonbeats/qiatity of . 2 8 RQa

iteration. Boyd was an Air Force Colonel and who hypothesized why the superior
MiG-15 so often lost against the by all means inferi@@ His explanation was: the
F86 had a hydraulic flight stick, but tihiG had a manual flight stick, so that each
maneuver resulted inth®iGLIA £ 20 3ISGOGAY 3 Y2NB Fl GAITdzSRZ
superiority was moot and the-86 pilot could complete his OOPBbserve, Orient,
Plan, Actloop faster.

5 There are few things more important in application building than
. 2eRQa [l o0® ! OK)\SQ)\)/Emoigtelﬁkcmleay}\tmlrﬁnmk/eui\zf
e2dzNJ 22t ad . SOlFdzZaS UKSNBQa y2 aAay3ats
your game, despite what some producers or managers may say. _ _ )
L IyR KSNB Qa uKS NJSIaEy aLISSRyol T Al
GSOK FTNIAaGa 2dzad | NJS;/Qu d22R Sy2dzaK 02
2O0SNBKSE YSR (G2 R2 Ado ,2dz AAQPS az2yS2yS
uber high level languages a large and complex codebase to support, and chaos =~
SyadzSao ¢SOK !' NI 2dzad R2SayQid KIF@S GKS
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, theyreall@ I WAB NI 0S 2y 022fa YR g2NJ 7
removed from delivering changethat simplycannotcompete 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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Engineering provides a solid
foundation...

So then, they can leverage each other. Engineering provides the
foundationL Qf £ Sy dzYSN} 0S SEFOdGfe gKIG GKFG Y
2SN NOKAY3I RSaA3adys || 0O2YY2y O2RSol asSs
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...upon which Tech Art can iterate
quickly.
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Engineering provides stability,
Tech Art provides flexibility.

Ideally, Tech Art never has to worry about the specific fundamental
implementations of anythingengineering can just provide APIs that Tech Art can
GN}LJ I YR dzaSo YR AT (KS& R2jQthatyiey SR (2
work, even if it is a bit convoluted to use an API Engineering prowia®scan 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
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Replace
adversarial

relationships
with positive
structures.

The second vital strategg ending the culture war is to replace
adversarial relationships with positive structurdsemember at my interview at
.21 GKS NI RANBOGIZ2NE WSTTF 520a2y> | aj
20 KSNKE Il A4 FyagSN gl ax GKS& 02YLISGS 7
little while but | 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
oFAaSR SRAG2NA® .dzi dzy At GKSysI 4SS ySSR
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
GKFG NBFffé aONBga dzlJ GKS 20KSNJI 0SIYZ aa
counting on.

And at the top of it is programming, especially any engineers working
2y (22ta 2N) RSOSt2LISNJ a2aiSvyasx o0SOFdzasS i
g2NJAy3 2y Y2ad 2F GKS GAYSE 06SOFdzaasS GKS
But they need to crunch because Art or Design has changed theiranaedagain
and they say, why thieuckR2 y QG G KS& 1y2¢ 6KI 0 GKS&QNB

{2 A0 AayQi 2dzad ' NI FyR 5SaAidy oK
it is Programming too, everyone is competing against each other to either protect or
FAIKOG F2NI NBaz2dz2NOSa FyR S@OSNE2yS Aa 0 a

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.
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Create
mechanisms to
promote and
share resources
between teams.

RACE FOR THE MOON

Create mechanisms to promote and share resources between teams.
You can think of it as a cultural exchange, like living abrgaa people are going to
3SG AYONBRAOGES AyaArakKida FTNRBY {AQAy3 2y
LIS2LX S GKFG KFE@S tAGSR A0 FyR Ad0 A& | &
020K GSIHYQa LINPRdAZOGAQGAGES 2dzad o0SOldzasS 2
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.

¢KS fFrad GKAy3a &2dz ¢l yd A& SaaSydaa
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-R&ssian space flight, called
ApollogSoyuz 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 arrogangeeople believe they can do it better or should
do it differently-or ignorancetl KS& | NBy QG ¢ NB 2F 20 KSNJ A
¢tKSNBQa y2 ¢l& e2dz Oy FTAE (GKA& AT
something you can haHss, or micromanageDevelopers actually need to work
together, so they have all the information and context needed to make and execute
RSOAaA2Yya® | @AYy3 | Y2y(iKte fdzyOK AayQi
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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