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Background

e GCAP 06 round table
* Old Project Post-mortem
* New Project Pre-production
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Build pipeline overview

* The build pipeline is a series of builds, each
performing some specific task. The output of
one build becomes the input of the next.
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Art Build pipeline example




XML

 The Extensible Markup Language (XML) is a general-purpose markup
language. It is classified as an extensible language because it allows its
users to define their own ta_%s. Its primary purpose is to facilitate the sharing
of structured data across different information systems, particularly via the
Internet.[2] It is used both to encode documents and serialize data.
(http.//en.wikipedia.org/wiki/XML)

* | ots of editing tool support, from MS-IDE to
freeware.

e Easy to write basic XML, even without help of a
library, using just plain text.

* A number of reader and parsing technologies
available.

e Ever growing application usage of XML.
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XSLT & XPath

» Extensible Stylesheet Lanﬂuage Transformations (XSLT) is an XML-
based language used for the transformation of XML documents into
other XML or "human-readable"” documents

e XPath (XML Path Lan ua%(e) IS an expression language for
addressing portions of an XML document, or for computing values
(strings, numbers, or boolean values) based on the content of an

XML document.
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CruiseControl

 URL.: http://cruisecontrol.sourceforge.net/
* What is?

* Why do it?

* How does it work?

- Server Configuration — Build Loop
- Reporting
- Client Dashboard

* .Net version URL: |
htt ://confluence.public.thoughtworks.orgE/dlspIa
y/CCNET/Welcome+to+CruiseControl. NET
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CruiseControl.Net

e Features

- XML configuration.

- Central repository interface.
e Sync
 Labelling
* Blame game

- XML reports
- Chaining. Build to regression tests.
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CruiseControl.Net

<cruisecontrol>
<project name="cars2 branch-dev" workin Directory="c:é\‘projects\carsZ\branch-dev">
<webURL>\\buildslave 1\logs\cars2\branch-dev</webURL>
<modificationDelaySeconds>10</modificationDelaySeconds>
<sourcecontrol type="fé ">
<view>//depot/cars2/branch-dev/...</view>
<client>buildslave xp</client>
</sourcecontrol>
<tasks>
<exec> _
<executable>.\tools\bin\make.exe</executable>
<baseDirectory>c:\projects\cars2\branch-dev</baseDirectory>
<buildArgs>BUILD=DEBUG</buildArgs>
<buildTimeoutSeconds>3600</buildTimeoutSeconds>
</exec>
<exec> _
<executable>.\tools\bin\make.exe</executable> _
<baseDirectory>c:\projects\cars2\branch-dev</baseDirectory>
<buildArgs>BUILD=RETAIL unit_tests</buildArgs>
<buildTimeoutSeconds>3600</build TimeoutSeconds>
</exec>
<exec>
<executable>p4.exe</executable>
<buildArgs>labelsync -I cars2-buildslave-success //...</buildArgs>
</exec>
</tasks>
<publishers>
<xm||_o%ger logDir="c:\logs\cars2\branch-dev" />
</publishers>
</project>
</cruisecontrol>
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CruiseControl.Net

Client experience

File  Wiew

Project

* branch_esp

@ k2 _branch_esp_caze
@ k=2 branch_exp_nightly

Activity

Sleeping
Sleeping
Sleeping

Dretail Last Build Label Last Build Time

Mest build check: 12:00:00 A buildzlave_caze 676
Mest build check: 12:00:00 Ak

Mest build check: 12:00:00 48 buildslawve. 83! 007 5:13:18 P

114842007 5:15:20 PM
114842007 11:00:06 PM

|‘ Forze Build
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Schematron

e URL: http://www.schematron.com/
e What is it?

e Why do it?

* How does it work?
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Schematron

 Data Flow
Generating a Validating Stylesheet

schematron.xslt
(meta-
stylesheet)

A 4
A 4

schema.xslt validator.xslt

Validation
Report

A
A

document.xml validator.xslt

Validating a Document
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Schematron

e Example

<CHLNNELMASKS Joint="73" IdentMask="55" AnimMask="0" OrthJoint="true” ZercScaele="false"™ InvScale="false"/>
<CHLRNNELMASKES Joint="74" IdentMask="63" AnimMask="63" OrthdJoint="true" ZeroScale="false™ InvScale="falsze"/>
“CHANNELMASES Joint="75" IdentMask="127" AnimMask="63" Orthdoint="falae" ZeroScale="false™ InvScale="true"/>
<CHLANNELMASKS Joint="76" IdentMask="255" AnimMask="0" OrthJoint="false" ZeroScale="false™ InvScale="true"/>
<CHLNNELMASKES Joint="77" IdentMask="63" AnimMask="63" OrthJoint="true” ZercScale="false"™ Inv3cale="false"/>
<CHLRNNELMASKES Joint="78" IdentMask="191" AnimMask="56" OrthdJoint="false"™ ZeroScale="false" InvScale="false"/>
</Anim>
</ SEKELETONINEQ>
<5RCFILE exist="true"»>c:\projects\hydra\testbed\branch-devimedia\art\anims‘\ed\hull-brown.tga<,/SRCFILE>
«<3RCFILE exist="true">c:\projects‘\hydra‘\testbed\branch-devimedis\arthanimshed\netal.tga</SRECFILE>
<SBECFILE exist="true">c:\projects‘\hydra‘\testbed\branch-devimedis\arthanimshed\feet-brown.tga</SRCFILE>
<MATERIAL flatshaded="0" filtermin="linear™ filtermag="linear™ filtermip="nearest”™ alphamcde="opague”>
<TINT r="255" g="255" b="255" a="255"/>
<SPECTINT r="229™ g="229" b="229" power="18.8970&0™/>
<TEXTREEF tag="HULL-BREOWHN" minu="0" minv="0" maxu="1024" maxv="1024" clampmodeu="repeat” clampmodev="repeat”™ mipcnt="0"
cpu="164.903442">c:\projecta\Hydra\Testbed\branch-dev\Media\Art\Animased\hull-brown. tga</TEXTEEF>
</MATERIAL>
<MATERIAL flatshaded="0" filtermin="linear”™ filtermag="linear”™ filtermip="nearest” alphamcde="ocpagque">
<TINT r="255" g="255" b="255" a="255"/>
<TEXTREF tag="METAL"™ minu="0" minv="0" maxu="1024" maxv="1024" clampmcdeu="repeat"” clampmcocdev="repeat” mipcnt="0"
cpu="197.707336">»c:\projecta\Hydra\Teatbed\branch-deviMedia\ArthAnims\ed\metal . tga<,/TEXTREF>
</MATERIAL>
<MATERTAL flatshaded="0" filtermin="linear”™ filtermag="linear™ filtermip="nearest"™ alphamocde="opadque">
<TINT r="255" g="255" b="255" a="255"/>
<TEXTREF tag="FEET-BROWN" minu="0" minv="0" maxu="512" maxv="512" clampmodeu="repeat” clampmodev="repeat” mipcnc="0"
cpu="144.601273">c:\projects\Hydra\Testbed\branch-deviMedia\Art\Animshed\ feet-brown. tga<,/TEXTEEF>
</MATERIAL>
<WOMBATOUT>Total DATA usage:- 18,796 bytes

-/ WOMBATOUT >

<WOMBATOUT>Total CHIP usage:-— 336,344 bytes
2/ WOMBATOUT >

<WOMBATOUT>Total HUNKE usage:- 355,140 bytes
-/ WOMBATOUT >

<WOMBATMRE:>
<MODULE lastaddr="1073741823" startaddr="0" name="RBH IMAGE":
<GROUF type="DATA">
<5EG zize="8" align="4" hunkidx="0" name="MODELLIST":>
<5YMBOL type="T" walue="0" name="ModelList™/>

ATITTE 7 e i e A Tee AN i e Adee TATE 1T Te MM e e danT e TEATE LSS T e T TROATTRIT A% e lem 2T e TOAERT T A4 T e b A TSN
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Schematron

* Example

@TANTALUS art compile report for platform wiicom version 5.0.1.3

Created on Thu, 11-0ct-2007 17:29:15 +1000
Source file -
Asset Class is SKELGEOM
Total Warnings 68

Feature Directory

You can find a logged copy of the in-processed file

Output c:\projects\Hydra\Testbed\branch-dev\wii\targ\media\art\anims\ed.geom.rbh

Group type DATA 18796 bytes.
Group type CHIP 336368 bytes.
Total RAM footprint 355164 bytes.

® SKELETON SKELETON Anim:Anims :-

Warninn (&) remaovinn nolvaon with less than 3 nodes (collansed from mesh defl toe tin 14
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Schematron

e Example

| <2l version="1.0" encoding="UTF-§"?»

2 - <schischema xmins:sch="http://purl.oclc.org/dsd] /schematron” sminsisvrl="http://purl.oclc.org/dsd] /surl” amlnsiis]="http:/ /. w3, org/1999/X5L Transforn” queryBinding="xs1t">
3 sschititlesGraphics Resource Validations/schititles

4

5 o] iparan name="Trianglelimt"s1«/xs ] :param

b

7 cschylet name="CreatureName” value="/XXCOMLOGFILE, /Asset/@tag"/»

§

19 ¢l-- Validate against triangle limits --»
20 - «schipattern 1d="validate Triangle Limts"»
21 - sschirule context="//0UT[@class = "geom']™s
22 cschiassert test="count (MODELSTAT) = 1"xThe output should only contain one models/sch:asserts
23 «fschirules
24 - «schirule confext="//MODELSTAT"
23 <schylet name="numpolys" value="Gsrcpolycnt” /»
26
27 «schiassert test="Snumpolys &1t;= STrianglelimt” fpi="PolygonOverflow” see="http://google. con"»The model must contain less than <xslivalue-of select="$Tr1anglelimt" /> polys (1t

currently contains <schivalue-of select="Snumpalys”/» palys)</schiasserts

28 sschiassert test="Snumpolys &gty 0"»The mode] contains no palygons</schiasserts
29 afschirules

30 </sch:patterns
4]  </schischemas

42

ii::;i]'Iﬂﬁldidfl}ﬂhl_l_l!i




Schematron

* Example

O S ) Q o

I — <summary date="2,/07/2007 1:33:38 PM">
2 «<validation-report title="Check for rigid body data”
3 schemaVersion="" xmlns:xs="http:/ /www.w3.org/ 2001,/ XMLSchema”
4 xmins:sch="http://www.ascc.net/xml /schematron”
5 xmins::iso="http://purl.oclc.org/dsdl /schematron™ /=
(&) <validation-report ti1tle="Graphics Resource Validation”
Fi schemaVersion="" xmlns:xs="http:/ /www.w3.0rg,/2001/XMLS5chema”
8 xmlns :sch="http://www. ascc. net /xml /schematron”
9 — wmins:iso="http://purl.oclc.org/dsdl /schematron”=
10 <cassert test="%numpolys &lt;= 5TriangleLimit”
11 fpi1="PolygonOverflow"
12 - location="/XXCOMLOGFILE[1] /OUT[2] /MODELSTAT[1]">
13 — ctext=The model must contain less than 400 polys (1t
14 currently contains 504 polys)«</texts
15 </assert=
16 </validation-report>
17 </ /summary=>
18 |
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Schematron

* Example

art validation report

Summary

Validation has failed. There are errors!
Validation Results

Error Message
The model must contain less than 400 polys (it currently contains 538 polys)
Hotes
Physics systems - 1
Rigid bodies - 1

Phantom shapes -0
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SCons

 URL: http://www.scons.org/

e Build tool

- The SCons utility builds software (or other files) by
determining which component pieces must be rebuilt and
executing the necessary commands to rebuild them.

- Replacement for MAKE, but oh so much more.
- Written in Python (http://www.python.org/),
- And 'scripted’ in Python.
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SCons Features

* Main features from Tantalus point of view.

- MD?5 instead of timestamps.

- Build Cache
e Shared build.

- Automatic and extensible dependency generation.
* VVery important when most of your tool-set is custom.

- Build processes can be Python functions, as well as
external processes.

- Multiple targets from a build process.
- "Tools' allow reuse.
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SCons Features

e Ot

ner features.
Direct build from central repositories.

Parallel builds.
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SCons

* |ssues
- Speed

e Slow startup time, compared to make.

- However, false economy, when cache taken into account.
- Subset targets, caching.

* Python profiler plus —debug with 14 metrics.
- Not Final (version < 1.0)

e Bugs - support.

e Upgrading to new version maintenance.
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SCons

 Case Study Results
- Size of script.

- lines code doc comment blank file

= 1617 1028 89 138 362 SConstruct

S 1418 897 81 107 333 tantalus _undisclosedproject.py
= 112 56 36 0 20 tantalus_ fmod.py

- 48 23 12 2 11 tantalus_havok.py

- 37 18 12 0 7 tantalus lua.py

- 897 526 84 92 195 tantalus maya.py

- 227 139 17 20 51 tantalus mercury.py

S 114 64 7 14 29 tantalus revolution.py
— 90 57 7 1 25 tantalus schematron.py
= 110 68 13 2 27 tantalus utils.py

S 105 62 17 3 23 tantalus xml.py

= 4775 2938 375 379 1083 total
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SCons

* Case Study Results

- Python mania.

* One large process.

+ |ssues with this.
* Memory leaks. _
* Reduces steps, hence build rules, dependency tree etc.
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SCons

* Case Study Results

- Cruise Control 'Integration’.
e Distributed / parallel build.
- Large projects
* From monolithic script to reusable modules.
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Code Build pipeline

—
L 4

CruiseControl
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Art Build pipeline

CruiseControl
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Conclusion

e CruiseControl

- Continuous Integration really is a must, and this is a really good

way to do it.
- Easy to set up.

e Schematron

- As of writing this has been set up and is part of the pipeline, but
not really given a rich set of rules yet.

- At the start of a ro{ect, it can be a bit harsh enforcing rules which

are arbitrary at the

Ime.
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Conclusion

e SCons

- A larger task than originally envisioned.

* Learning curve, more jargon, we wrote the SConstruct file
twice. Included learning Python.

- Distributed, parallel build system for free.
- Improved our build pipeline:-

* Fully integrated
e Reusable
e Documented

* Python

- Custom tool set integration we didn't see coming.
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Questions

* URL's

- http://en.wikipedia.org/wiki/ XML

- http://en.wikipedia.org/wiki/XSLT

- http://cruisecontrol.sourceforge.net/

- http://confluence.public.thoughtworks.org/display/C
CNET/Welcome+to+CruiseControl. NET

- http://www.schematron.com/
- http://www.scons.org/
- http://www.python.org/
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