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Technical Artist Boot Camp

Embrace the Database

Adam Pletcher
Senior Technical Artist volitionVedinc’ THQ

Volition, Inc.

- Adam Pletcher, Senior Technical Artist @ Volition

-Today 1 d6m going to talk about database
awesome tools for TAs

- Before | get started, a little about myself
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- @ Volition and predecessor Parallax Software for 17 years.

- Had many art -related roles, but really a Technical Artist at
heart
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Introduction

About Me

17 years at Volition, Inc.
Technical Art Director on Core Technology Group
“Python for Technical Artists” at GDC 2008

-For 1l ast few yearsé Technical Art Di

- Been a speaker @ GDC several times, most recently in 2008,
APyt hon for Technical Artistso
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Introduction

About Me

Studied Database Design in college

- One focus of m college major wadatabase design. Wickdxbring.

- So boring it was 12 years before it occurtedne to usea database on the
job
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Introduction

Overview

Databases in game development?

- Seems to me that DBs are underutilized in game
development. Even FEARED

- When our core team at V was small, had started using DBs.
Seemed natural.

- Later, the experienced V devs joining core team were visibly
nervous about usage of  DBs. Voodoo, hoohah , magic

- Exposure goes a long way, wasnodt | ong before they
them.

- Hope to give you some of that exposure today, demystify
them.
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Introduction

Overview

How do databases work?
What can they do for me?
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need to know less about their guts than you might think.
- How to start using DBs them a natural manner at your studio.

- Also leave some

time for Q&A
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Relational Databases

Strengths

Speed, volume
Multi-User
Data Relationships

- Relational DBs are great  at a few things. Storing tons of

data quickly, fetching it quickly.

-Natur al support for multiple users. Af
have no reason to put tools data in files checked into Perforce,

or XML files on a shared network drive

-Term fiRel ational 6 comes from support f
relationships inside your data (user names & street addresses
example)
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Relational Databases

Hurdles?

SQL Query complexity
Centralized service

Acoupl e hurdles or challenges you might
<click>
- SQL = Structured Query Language

- SQL Queriesscaremany peopl e off (including me)
ever seen a raw SQL queryé

- Show you how to avoid writing SQL queries
-<click>

- Other thing that strikes fear, esp. in smaller studios,
centralized service.

- No magic bullet here, your studio needs to deal with this
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Relational Databases

How they work

Example Table

Server -> databases -> tables Columns |
| ~ID Name Room_No

Tables made from columns & rows \ [ 1 | Adam 352

. R

Just files. | Rows | 2 St?ve 253
. 3 Jsill 301

- Basic breakdown of a database

- Server -> databases -> tables

- columns & rows

- Look familiar? Excel?

- Columns have a type, integer, float, strings, booleans ,

date/time, binary data, images, etc.
- Storage? Just files, man.

10
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Visualization

Tools

pylab/matplotlib
Tableau

Excel

Custom viewers, reports

-Data is great, but nobody wants to look at raw numbers
-MANY visualization tools <name some>
-Important to think about how you want to view your data

-Think this here is a clear visualizati
<next>
-Now I 6d | i ke to s hwow |Isdoneex armepales of what

done with tools data at Volition

- This is less about databases themselves, more about what
that data is good for.

11
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Timing Report

Visualization

Custom HTML Reports

Simple timing data

Generated by v_timeit.py (adam.pletcher) 09:08:04 AM

Report Options Used:
Show Most Recent: S entries

3 Pl = exe

11/05/09 07:36:21 PM | 11/05/09 07:38:02PM [ 0 101.3730
11/06/09 09:55:57 AM | 11/06/09 09:57:49 AM | 0 111.8970
11/06/09 05:13:39 PM | 11/06/09 05:14:59 PM | 0 79.8450
11/09/09 11:02:09 AM | 11/09/09 11:03:47 AM | 0 98.5740
11/09/09 06:09:48 PM | 11/09/09 06:11:20 PM | 0 91.7910

User Average: 135.6988

Marty.McFly (PC1083)

11/05/09 01:13:47 PM | 11/05/09 01:16:15PM | 0 148.5580
11/05/09 02:54:48 PM | 11/05/09 02:56:12PM | 0 83.6050
11/06/09 09:29:37 AM | 11/06/09 09:31:54 AM | 0 137.2340
11/06/09 01:12:49 PM | 11/06/09 01:14:15PM | 0 86.6460
11/09/09 02:05:27 PM | 11/09/09 02:07:11PM | 0 104.9100

User Average: 106.5327
11/04/09 09:37:15 AM | 11/04/09 09:38:30 AM [ 0 75.5020
11/04/09 01:27:42 PM | 11/04/09 01:28:49PM | 0 66.2210
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- Early timeit tool simply recorded how long a given process

took.

- Early experiment with viewing
startup times

- Report showing recent startup times per user

- Not terribly useful, insightful

timeit data for 3ds Max

12



3ds Max Startup Times

Not bad at first
glance.

120

110

80
Dec108 Feb109 Apr109 Jun109 Aug109 Oct109 Dec109 Feb110 Apr110 Jun110 Aug110 Oct110 Dec110 Feb1 11

- Another example showing a diff way to visualize the same
data

- Studio -wide average per day

-Herebébs where graphing software becomes
|l ets you see things that arendt obvi ous

13



3ds Max Startup Times

Not bad at first
glance.

Trend line tells

a different story.

Dec108 Feb109 Apr109 Jun109 Aug 109 Oct109 Dec 109 Feb110 Apr110 Jun 110 Aug 110 Oct110 Dec 110 Feb1 11

Trend line shows that  the average is climbing in recent
months, needs to be looked into.

<next>

-One thing |1 6d |[|adankvweryoneo Datagsrae s s
awesome weapon.

- If you want to convince your management that spending
time to improve something is worthwhile, give them data that
proves it. Used to be good, now itds

-One exampl eé o0 u rspent signiicant tena creating
64 - bit build of WE, pre  -emptive measure.

- Afterward, started logging peak memory usage from every
WE session.

- Soon, studio management was asking why we bothered with
allthe64 -bi t wor ké



World Editor Peak Memory Usage
WaS 64'b|t 4500M
conversion worth .
the effort?

3500M

3000M

Definitely.

2500M
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Peak Memory (MB)

1500M

" bl o

T L it 155 4

= b
< |

oM

Jul 110 Aug 110 Sep 110 Oct110 Nov 110 Dec110 Jan111 Feb1 11 Mar 111
Date

In a few months, logged 41,000 data points

Crossed 2GB threshold soon after conversion

Average still low, but not for some

That time could have been spent on optimizing memory, but
unlikely to have been enough

<next - floorplan >

- Charts are a great way to visualize things, but can also hide
important patterns

- You should always think about better ways to visualize what
you need
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Tool Usage by User Location
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-Example of simple data  plotted on floorplan

-The user names in usage data, references floorplan DB&6s X/ Y
coordinates

-Spend time making new feature for EAs, want to make sure
people are using it

-Nobodyés using new feature yet




Tool Usage by User Location
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- After a week or so, about half have moved to the new
feature.




Tool Usage by User Location

Mand Dean
3‘ Pepperidge Keaton
A week later... * | "m
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- Another week goes by, and only one user has not migrated.
- He probably has good reasons, but maybe not.
-A simple report might work fine here,
fun.
<next>

-These examples only showed boolean data.

-1f you can plot data like that on

heatmap

a map, you can also create a
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Tool Errors by User Location
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- Heatmapglot values or frequency using a color gradient

- Example shows who hit the most toadrors in a &day period.
- More errors, more intense colors

-hyS NR2Y f221a FAYS X

- Mr. Gruber there is probably not in a great mood. Blood on the walls.

- We tryto be thoughtful about seating assignments. In this case, where to
embed TAs in the team.

-WSTTF Oly FadSad G2 GKS AYLRNIFYyOS 2F i
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Databases & Python

Many server dialects, extensions

SQlite
pymssql
postgres
SQLAIchemy

- Everyone ready for some Python talk?

-16ve been using databases from Python
to show shortest path, save you hours

- Many types, dialects

SQLite in Python standard lib
pymssq|

postgres

-SQLAl chemy = What |1 6d recommend to bot
experienced database users. Not a dialect, but a framework
for working with  DBs.

20
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Databases & Python

SQLAIchemy
Pythonic SQLAlchemy

Raw SQL queries unnecessary
Independent of DB dialect
Object Relational Mapping (ORM)

Pythonic

No need for raw SQL queries

Abstraction layer, switching DB types one -line change
Last but not | easté ORM!
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Databases & Python

SQLAIchemy — Object Relational Mapping

Ties code objects to DB tables
Add, update, delete
Queries

- Simply put, ORMonnects cod®bjects (Python objectsd DB tables.
-Sowhere 2dz 62N)] H6AGK | Ofl aazx @&2dzaNBE & SONJ
- Youcan do all the usual DB operation&dd, update, delete, run queries

<next>

Can you handle looking at a little code? | promise it will be
painless.

22
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Databases & Python
SQLAIchemy — Object Relational Mapping

imporkt sqlalchemy as sa
import sqlalchemy. orm
import sqlalchemy.ext.declarative

A Simple cIass mapped Declarative_Base = sqlalchemy.ext.declarative.declarative_base( )

to a database table class Tool_Usage( Declarative_Base ):
) __tablename__ = 'tool_usage'’
id = sa.Column{ sa.Integer, primary_key = True )
tool_name = sa.Column( sa.String{ 40
user_name = 53,.Column( sa.String( 40
time = sa.Column( sa.DateTime )
def __init_( self, tool_name, user_name, time ):

self. tool_name = tool_name
self.user_name = user_name
self.time = time

- Simple, typical mapped class that records basic tool usage
data.

- Walk through it step  -by-step.
- Full example file available
- SQA imports at top, basic stuff

23
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Databases & Python
SQLAIchemy — Object Relational Mapping

imporkt sqlalchemy as sa
import sqlalchemy. orm
import sqlalchemy.ext.declarative

Geta base class Declarative_Base = sqlalchemy.exkt.declarative.declarative_base( )
object from SQA class Tool_Usage( Declarative_Base ):
: __tablename__ = 'tool_usage'’

id = sa.Column{ sa.Integer, primary_key = True )

tool_name = sa.Column( sa.String{ 40

user_name = sa.Column( sa.String{ 40

time = sa.Column( sa.DateTime )

def __init__( self, tool_name, user_name, time ):

self. tool_name = tool_name
self.user_name = user_name
self.time = time

Next, have SQA give us a base class to use



- Subclass it.
- My c | a s sTool Ysage O .

- What will happen here in the end is, one instance of this
class = one row in DB table

25



