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What ?

Why ?

Tech Art @ Bungie
Problems and Solutions
Looking Ahead
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What is “Technical Art”?

Not just rigging!
The practical side of content creation
Combines

Artistic experience

Deep knowledge of tools

Service to other artists
Exploration
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Houndeye (Half Life, 1997)

Mid — level monster
308 triangles

136kb textures

29 Bones

1 shading model
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HiveHound (Element, 2007)

Mid-level monster ‘/

| \ /&
11,000,000 triangles 774 A4
12,289 kb textures I / s /// /
157 Bones Y, = e/
5 shading models 4 Ae
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10 years, 5X more work
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9 working days 49 working days
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“Tth Gen” Content

More complex assets
More content
More people
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“Tth Gen” Content

_ess experimentation
_ess flexibility
_ess tolerance for delays




“7

L v % N

|
\

—

2RRE T

ZEEDN 3V

L
u

HADENICESTTEEL



“Tth Gen” Content

Inferior games?
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Why?

Technical artists empower other artists
More time for creativity
Less time on technical problems
Technical artists help engineers

Negotiating features and budgets
Full use of engine capabilities
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That’'s Why.
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Bungie Tools, 1998-2001

)( XSDX

ONLY ON|
| xBOX |

® From Mac to Xbox
® Xbox launch title

® “Straight to the engine”

» Get artists working on the
Xbox quickly

* No recompile or restart
* WYSIWYG
» Simple and fast
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Pipeline 2001
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“Gen 67 pipeline, 2001

)( X80 ONLY ON|
e JIE

@ Strengths:
* Fast
* Simple
* |terative
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“Gen 67 pipeline, 2001

)( X80 ONLY ON|
e JIE

® Strengths:
e Fast
e Simple
e |terative
® Weaknesses
* Manual management
* No productivity tools
» Designed by engineers
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“Gen 67 pipeline, 2001
XXQDX Zg;_v()_)o(_rj

® Strengths:
e Fast
e Simple
e |terative
® Weaknesses
e Manual management
e No productivity tools
e Designed by engineers
* No tech art department

.....
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Growing pains (2002-2005)

® More complex assets
» Material properties
» Gameplay properties

@ Bigger team
* Training
» Data Management
@ New software (Maya)
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Early days of Tech Art

® 1 dedicated tech artist o

@ Added 1 rigger during
Halo 2

® 1 (borrowed)
programmer
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Tech Art Missions:

@ Character rigging
» Basic Rigs
* Cinematic tools

@ Improve artist
productivity

* Hide command lines
® Problem solving
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“Next Gen” Shock (2005-2007)

® Another console transition!
e Multi-threading
* New shader system
* New lighting system
e Facial Animation

® Much more data
* Longer export times
* Max crashes

® High-profile franchise

» Contractors
» Cinematic outsourcing
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The “Technical Art Empire”

® Halo 3: o
e 1 Manager
* 1 Rigger
* 1 Max Specialist
e 1 Director
* 1 Programmer

® Today
* 2 Riggers
* 1 Maya specialist
* 1 Max specialist
* 1 Manager
e 1 Director
* & borrowed programmers
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New Tech Art Missions

Support artists
Productivity tools
Character rigs
Problem solving
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New Tech Art Missions

Support engineers
Test art
Prototype content
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New Tech Art Missions

Translate between content and code
Design workflows and tools
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Problem #1: Where Is 1t?
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Problem #1: Where Is 1t?

We have a lot of files
500+ GB
50,000+ files
Tens of thousands of file relationships

Manual management isn’'t good enough
No single person can know it all
Poor sharing, debugging
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I’'m an artist. Why should | care?

Valuable files get lost
Debugging content is expensive!

Confusion = wasted time
50 person team
10 minutes per day
= 1 extra artist
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o0 iTunes

W, Y N Song Of Life
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In My Secret Life 4:55 Leonard Cohen Ten New Songs
Spiegel im Spiegel 9:12 Arvo Part Alina
Magnificat (Christian Grube Und ... 6:48 Arvo Part Te Deum
¥ Pont Des Arts 7:25 St. Germain Tourist
Symphony No. 3, Movement Il 10:06 Philip Class Symphony No. 3
¥ Beautiful 5:14 Belle & Sebastian Push Barman To Open Old Wound..
Books - Heard ¥ An Ordinary Day 4:45 Bent The Everlasting Blink
Selected Song Please 4:33 Lamb Between Darkness And Wonder
‘ ¥ The Time Is Now 5:18 Moloko Things To Make And Do
LEFTFIELD One & Only 10:50 PFM Logical Progression - Level 1 (Dis...
LT What Was It You Wanted 5:02 Bob Dylan Oh Mercy
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Lessons from 1Tunes

Fast, simple search
No database-style Ul
Many ways to see same data
Album
Artist
Genre
Date
Playlist
Etc
Metadata is better than folders
Virtual relationships, not hierarchy



iTunesh 5FAEC L

HIERT, FEEY—F
T—ZIR—=—AAZAL I DOUITIE
RLTF—22R35%<DHE
FILIN A

T—T14ABN

oY)

H 1S

JLA4JAR

T D1th
ABRF—RETHI)INE—K ) REZ—

JIf—Fr ) L—>3a>vy, B
AR

ER/Y Tl



Librarian E||Z|

E

[

LE

animprops
crate
objects\temp\stevethe\ar

hierarchyl
scenery
objects\props\hierarchyl'

D20_test
scenario
levels\temphpolpeliont,02

10 settlement
scenario
levelsymultih10_settlemen

100_citadel
scenhario
levels\test 100 _citadel10

100 _citadel_empty
scenario
levels\testy,100_citadel\10

100_citadel_empty_cinel
scenario
levels\test 100 _citadel10

100_citadel_empty_tem;
scenario
levels\testy 100 _citadel\10

lvltest
sCenario

Current Asset:

[.‘-‘g‘ objects\wehicles\boneyard\hornet\hornet.vehicle

Associated Assets

Related Assets

<refine search=

E3

Sort by EEH

| ~




Librarian [E”zl

E

b
L]

b
-
LE

animprops
crate
objects\temp\stevethe\ar

hierarchyl
scenery
objects\props\hierarchyl'

D20_test
scenario
levels\temphpolpeliont,02

10 settlement
scenario
levelsymultih10_settlemen

100_citadel
scenhario
levels\test 100 _citadel10

100 _citadel_empty
scenario
levels\testy,100_citadel\10

100_citadel_empty_cinel
scenario
levels\test 100 _citadel10

100_citadel_empty_tem;
scenario
levels\testy 100 _citadel\10

lvltest
sCenario

Related Assets

“human table”

by EEH
4]




Librarian E||E|

|human table

[

crate
objects\gear\humaniresident

h_table_dining
crate
objects\gear\humaniresident

h_table end
crate
objects\gear\humaniresident

office_table
crate
objects\gear\humaniresident

portable_floodlight
crate
objects\gear\humanymilitary

table_kitchen
crate
objects\props\humanipionse

office_table
scenery
objects\gear\humaniresident

portable_floodlight
crenery

Current Asset:

[F‘u‘ objects\vehicles\boneyard\hornet\hornet.vehicle

Associated Assets

Related Assets

<refine search> X Name (vl




Currenit Asset:

% objects\props\human\pioneer\furniture\coffee_table\coffee_table.crate

sort by (BRI = B 6
)

0]

Associated Assets

coffee_table.render model

Render Model

Tag
objects\props\human'pioneerfurniture\coffee_table
\coffee_table.render_model

coffee_table_render.gr2

Intermediate file (render_model)

.gr2 file
chhalox\maindata\objects\props\human\pioneer
vfurniture\coffee_table\exportymodels
wcoffee_table_render.gr2

ILEL




Librarian E||E|

|human table

Physics

Caollision

Container Tags
Intermediate Files
Maodels

Render Maodels

Physics and Collision

Data Files
Matenals

Shaders

Bitmap Tags

PSDs and TIFs
Animations

Cwerlays

Deaths and Pings

Current Asset:

E objects\props\human\pioneer\furniture\coffee_table\coffee_table.crate

Associated Assets <refine search> Ed sortby EEA

b coffee table.render_ model
Render Maodel
Tag
objects\propsihumanipicneer\furniture\coffea_table
wooffee_table.render_maodel

coffee_table_render.gr2

Intermeadiate file {render_model)

gr2 file
chhalox\main\data\objects\props\human'pioneer
vfurniture\coffee_tablevexportymodels
wcoffee_table_render.gr2

coffee_table _render.max
.max file

chhaloxymaindata\objects\propsihuman'pioneer
viurniture\coffee_tablevmodels\coffee_table_render.max

Related Assets

=




Librarian E][Z]

Current Asset:

| human table I[Z] .
» % objects\props\human\pioneer\furniture\coffee_table\coffee_table.crate

Sort by INEL

Object
default
Render
Physics

= levels\temp\niles\outskirts_test\shaders\metals
Collssion \steel_basic.shader
Container Tags

_ b wood_fine_grain.shader

Intermediate Files <} two_lobe_phong shader

Models
Render Models
Physics and Collision
Data Files

Materials

objects\props\human\picneer\furniture\shaders
\wood_fine_grain.shader

Bitmap Tags

PSDs and TIFs

Animations
Overlays

Deaths and Pings

Related Assets

steel_basic.bitmap
Bitmap

128 X 128
levels\temp\niles\ocutskirts_test\bitmaps\metals
\steel_basic.bitmap

i - metal_pitted_a_spec.bitmap D
"‘ Bitmap

111




Librarian [EHE

[E3

Object
Container Tags
Intermediate Files
Maodels
Render Maodels
Physics and Collision
Data Files
Matenals
Shaders
Bitmap Tags
PSDs and TIFs

Cwerlays
Deaths and Pings

[El Associated Assets

Current Asset:

- combat:turret:turn_right

chhalox\mainydata\objects\characters
ymasterchiefyanimationshworkingcombat
turret turn-right_jmt.ma

- combat:turret:walk_front

chhaloxiymainydata\objects\characters
vmasterchiefanimationsyworkingycombat
turret walk-front_jma.ma

4 combat:turret:walk_right

chhalox\main\data\objects\characters
\masterchisfanimationsyworkingycombat
turret walk-right_jma.ma

- crouch:ball:aim_move down

chhaloxymain\data\objects\characters
\masterchiefanimationsyworking\crouch
ball aim-move-down_jmo.ma

- crouch:ball:aim_still_down

chhalox\main\data\objects\characters

\actarchiaf anim stinncosarkinay crooich

Related Assets

m objects\characters\masterchief\masterchief.biped

<refine search> [XNEEEMName [ LT

- combat:turret:walk_back

chhaloxymain\data\objects\characters
ymasterchiefyanimations\working'combat
turret walk-back_jma.ma

- combat-turret:walk_left

chhaloxymain\data\objects\characters
vmasterchiefianimations\working\combat
turret walk-left_jma.ma

* combat-unarmed:airborne arc

chhalox\main\data\objects\charactars
\masterchiefianimations\working\combat
unarmed airborne_arc_jma.ma

4 crouch:ball:aim_move_up

chhaloxymain\data\objects\characters
\masterchiefianimations\working\crouch
ball aim-move-up_jmo.ma

< crouch:ball:aim_still_up

chhalox\main\data\objects\characters

\rnactarchiaf anim stinnchusarlinat crooich

E




Librarian [EHZ]

Current Asset:

m objects\characters\masterchief\masterchief.biped

— pssocated Assts EEISTTRETIN 3 oo Tk

Container Tags 4 combat:pistol:aim_move_down y combat:pistol:aim_move_up

chhaloxymaindata\objects\characters chhaloxymainydata\objects\characters
ymasterchiefyanimations\working',combat ywmasterchiefyanimations\workingcombat
Models pistol aim-move-down_jmo.ma pistol aim-maove-up_jmo.ma

Render Models

Intermediate Files

4 combat:pistol:move_right <+ combat:pistol:move_front
chhaloxymaindata\objects\characters chhaloxiymainydata\objects\characters
Data Files \masterchisfyanimations\workinglcombat \masterchisfanimations\workingycombat
Materials pistol move-right_jma.ma pistol move-front_jmama

Physics and Collision

Shaders 4 combat:pistol:move_left - combat:pistol:move_back

Eitmap Tags chhalox\main\data\objects\characters chhalox\main\data\objects\characters

PSDs and TIFs \masterchisfyanimations\workinglcombat \masterchisfanimations\workingycombat
pistol move-left_jma.ma pistol move-back_jma.ma

Cverlays
Deaths and Pings

Related Assets




Librarian [El[E

Current Asset:

| coff

é objects\props\human\pioneer\furniture\coffee_table\coffee_table.crate

T P KTk

default coffee_table.crate 2

Render th Geat Latest

Physics . . . Sync and Check Out
objects h fumitu ffee_tabl
jects\props\humanipioneery rehcoffee_tabli Make Writeable

\coffee_table.crate

Callision

Container Tags Open Tag

coffee_table.model
Intermediate Files tag Copy Path

Models Find in Tres View

Render Models objects\props\humanipicneer\furniture\coffee_tablse  Show in Explorer

. . ‘coffee_table.model
Physics and Collision ¥drop

Data Files coffee_table.physics_model Xsync
Physics Maodel
Tag
objects\props\humanpicneenfurniture\coffes_table
Bitmap Tags wcoffee_tablephysics_model

P3Ds and TIFs coffee_table.render_model
Animations Render Model
Chverlays Tag
Deaths and Pings o bj?'mgxprlu.pﬂhu ma n\.plc?nleer'\fu rniture\coffee_table

Maternals

Shaders

Related Assets




Bungie Librarian

Metadata searches

Virtual file view
Different views for different jobs

1-click access to common tasks
Open file
View Iin game
Check in or out of source control
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Important Lessons

A data structure Is not a Ul
Virtual relationships, not disk hierarchy

Clerical work Is for computers!
Enforce conventions in tools

Offer clear choices
“I want a vehicle / level / character”
NOT “l want a blank max file”
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Problem #2: Talking to the Engine

Engine has a very rich range of features
...old exporter did not !

Only two ways to talk to the engine
Object names
Material names

Pipeline was dictating art style
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Eﬁﬁﬂﬁutlﬁ@_@
> el

S Select Objects

I ™ Find Case Sensitive |,ﬂ-.£'|g@|}< |¥|?ﬁ |°ﬁ|@|@|mﬁ(§2

g ~Sart | %, [Material #1310 ~~ | Multi/Sub-Object |

clitts03_chunk1 # Alphabeticsl

cliffz_chunk . By Type |- Multi/Sub-Object Basic Parameters |

concrete padll_chunkl £ By Color

concrete padd3_chunkO E0E S at Mumber Add Deleta

Fort Stanesal_chunk0l = By Size | | |
#FromanGlass01

| Zl'wheelCowling — List Tupes _

: CableBrace ¥ Geomey Al D | Name | =ub-Material | O A0FF

: Z¥upportbearn_bunkerdy
2wt i Shapes Mane H |431 I 8_szpacer_a- [Standard]“j v ﬂ

27w alDraini2

%7 alDraind3 Lights — Invert [432 | etal_tech_b| [ Standard )|[] ¥

Zrwfallrainis

P wiorkLight1 53 Cameraz |433 I foor_unwrap | [ Standard | |I:| v

Z¢aforkLight154 Helperz

2 .
splatfom_a_105_42 - [a3¢ | | techstipe | ( Standard )|[T] @

E?+platform_a_10+5_43

#%P+platform_a_10+5_45 Groups/fzsemblies |435 I eholder_inset [Standard]“j v

Z¥-buzhB_edgel?

ZbuzhB_edgel3 #Refz . [ |
%7-hushE_edgel4 |435 I st_overframe | [Standard]|. v

. v Bone Objects

2 &

% E%EE“EEE?EE ST |43? I rudglazs a Xl [Standard]“j [v

£ 3 — Selection Setse————

I j IdSB I _g_techstripe [Standard]“j v
|438 I onitar_tech_a [ Standard | |J [v J

v Display Subtres [~ Display Influences

Select Cancel .
|44EI I Ited d! [ Standard v
[T Select Subtree [T Select Dependernts | | pullizt s el ] | sty ]|. v ﬂ

Al | MNone | IFreert | Influences|




Exporting Is simple

Points
Triangles
Transforms
WETEIES

Numbers
Strings
Colors
Vectors
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Separate Export and Import

> ¢ [~ ' . :
S[ARIE EXPOI

—Ermat

EXport Dictionary.
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Big Wins:

Exporters are “outsourceable”
Granny or (Collada or FBX or Crosswalk)

Debugging is easier
Easier to switch art tools
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Important Lessons

Good Fences = Good Neighbors
Exported data is common ground
Insulate art tools from engine changes
Insulate engine from tool changes
Don’t let engineering dictate workflow
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Tech Art Is A Young Field

Informal

Rapid development
Small audience
Rough Ul

Can this scale up?
For more users?
For more important jobs?
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Scripting is “real” programming

Coding standards

Debug tools

Design for re-use
Separate function from Ul
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Script typology

® Systems
e Shared data or knowledge
e Talk to outside world
* Used by all other tools
* Heavily tested
® Functions
» Complex tasks, but no Ul
» Called by other scripts
® User tools:
e Ul only
» Call function scripts
® “Macros”
e Automate repetitive tasks
* No decision making
e Informal
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8] Script Help

M =]

File Database

NEkTHﬁ‘

Branch

Mame

.S
getScenarioBSPsFromCurrentAsset

getSceneBitmaps
getSceneMaterialNames
getSceneMaterials
getSceneXrefs

getSeams

getSeamSealers
getSelectedFaceMaterials
getSelectedMatIDArray
getSelectedObjectMaterialNames
getShaderCollectionList

getShaderNameFromMaterial
getShaderNamesInScene
getSidecarFile
getSideCarInfo
getSkyParams
getStringTableFromExportProperty
getStructureGeometry
getSunProxylight

getTaqg

getTagFields

getTagPath
getToolPathFromPathString

getTrianglesByMaterialID
getUnigueObjects
getUserInput
getValidMatID
getWholeXRef

- ewmrl . mBE .

Branch: halox main - Current Database: Max -
SD Status: Checked in | [ Creck Out | [ Edit Hep |

getSelectedFaceMaterials

Returns all of the materials applied to currently selected faces in the first selected object
Returns:

material[]

The materials applied to the face(s).

Notes:

returns an array of materials. If object is selected instead of a subObject, returns the entire object
material list. Should replace the old getMaterialFromFace

Author:stheodore
Last Updated: 9/3/2008 12:44:53 PM
Tags: material,

function, faces, selection

Uses: getMaterialFromMateriallD, getSelectedMatiDAray

Version History

1.0
simplified and shared code with getSelectedMatiDArray

1.1
uses getMaterialFromMateriallD




Testing and Distribution

Automated distribution
Regular test procedures
Standard bug tracking
Built in error reporting
“Suggestion” boxes
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Beyond Scripting

Scripts have limitations
Speed
No debugger
Limited languages

“Light” Languages are good next step
C# / Dotnet
Python in Maya

Many more Ul options
Share across packages
“Hosting” instead of plug-ins
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Important Lessons

Scripting Is serious code!

Teach Tech Artists to be responsible
Good infrastructure helps. A lot.
Reuse good ideas

Mix hosted apps with scripts
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Content costs are here to stay...

Graphics is still important

New features will be complex
More animations
More Interactivity
More shaders and effects
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Tech Art Is In Demand

Field is growing rapidly
New school programs
Active GDC presence
Autodesk master classes

Websites

Tech-artists.org
High-End3d.com
CGChannel.com
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Roles are changing

Art software becoming a tools platform
Modular
Extensible
Integrated into games

Tech artists are part of the “glue”
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Procedural Art?

Crowd Simulation

Physics-based Animation
(NaturalMotion)

Procedural Animation (ActorMachine)
Motion graphs / Motion databases
Procedural textures (Allegorithmic)
Environments (Vue, CityEngine)
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Computers don’t make art

But artists can use computers to make
lots of art

And tech artists will be the first
... but not the only!
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Thank You!

Contact:

stevethe@bungie.com
steve@theodox.com
www.thedox.com

Bungie:
www.bungie.net

We’re hiring ©
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