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Games with Perforce

Using Perforce to produce 

high-end video games

Frank Compagner
Guerrilla Games

SCEE
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Overview

• Perforce and games development

• Project overview

• Build process

• The problem with branching

• Optimizing the Perforce setup

• Custom tool development
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What’s different?

• Very large head revision

• 95% of data in unmergeable binary files

• Relatively little history

• Many developers per project

• Most developers non-technical

• Intermediate build files in Perforce
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Project overview
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As a software project

• 25 programmers

• 3 year development cycle

• 1.5 million lines of code

• 12,000 C / C++ files

• Distributed compilation : 10 minute full build

• Average of 25 revisions / file
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As an asset project

• 125 artists and designers

• Most in Amsterdam, some in Cambridge, 
Liverpool and London

• 200 GB of binary data

• 360,000 files

• Full asset build takes 10 hours

• Average of 4 revisions / file
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As a Perforce project

• Database size 25 GB

• Depot size 1.5 TB (down from 3TB, now using
filetype –S256 to limit number of generated 
executables)

• Depot growing at 20 GB a week

• 1000 submits, 3000 syncs / day

• 200 GB head revision

• Nightly checkpoint and backup
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Perforce setup

• Dell PowerEdge 2850 server, 16 GB ram

• Windows Server 2003 / 64

• Db / journal on local 10k rpm SCSI disks

• Depot on RAID5 SAN

• 4 local + 2 remote proxies

• 25 users / local proxy
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Build process
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Build process

• 15 buildmachines doing continuous builds

• After successful build, unit tests are run

• If passed, new executables are submitted 
automatically

• 15 files submitted 25 times / day

• Various integration tests are run offline, and 
fixed as needed
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Build process overview
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Branching
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Problems with branching

• Dependencies between code / content

• Users can’t maintain complicated branch / client 
mappings

• So we branch at the project root

• 200 GB head revision

• Sync takes 3-6 hours, build takes 2-5 hours

• Integrating binary content is a nightmare.
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Current use of branching
• Branch only for (major) release

• Bug fixing on main, integrate to release

• Selected users on release branch, most on main
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Optimizing Perforce
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Case study

• All clients are on Windows

• Case sensitivity concerns made us use a 
Windows server

• Worked well until amount of data and users grew

• Server resource problems caused frequent 
crashes

• “Solved” by installing local proxies with ~25 
users per proxy 
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Stabilizing the server
• Used Linux proxies, but case sensitivity 

problems made us switch to Windows

• 500 GB proxy disk would fill up in a week or so, 
needed proxy clean script to manage

• Worked better, but during busy periods server 
would still slow down / hang

• Restarting Windows service nightly improved 
server resource usage and stability
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Optimizing the server

• Occasional slowdowns continued

• Used custom profiling script (see below) and 
logs to find cause

• Problem was CruiseControl buildmachines doing 
p4 sync @date taking long lasting db locks.

• Switching to p4 sync @change fixed the 
problem
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Sync performance

• Without proxies, depot disk is the bottleneck

• With proxies, client-side disk is the problem

• Client-side disk fragmentation on NTFS partially 
to blame (solution follows)

• Server and proxy (NTFS) also fragmented

• Nightly defragmenting of proxy is a good idea

• Proxy CPU usage high due to silly way 
compressed files are handled.
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Custom Tools

Available at :
http://public.perforce.com:8080/guest/frank_compagner/
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p4p_clean.py

• A Python script to remove old proxy data

• Runs on both Windows and Linux

• Removes least used data first

• Very little configuration, maintains a specified % 
of free disk space

• Sends mail to keep track of proxy status
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p4_profiler_win.py
• No easy way to monitor current status of server

• Hard to correlate slowdowns with log events

• Made profiler script to collect CPU, memory, disk 
& network usage, and active Perforce processes

• Output to a convenient html page

• Maintains history of past measurements

• Script currently Windows only, Linux to come
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Monitor script output
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Nice monitor trick
• Run a second “monitoring” p4d on the server 

(say port 1665)

• Make the second monitor.db a hardlink to the 
main server monitor.db

• Means we can poll monitor info even if the main 
server is slow / hanging

• No admin login required by script

• Trick thanks to Robert Cowham
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Solving NTFS fragmentation

• Client side file fragmentation on NTFS is a 
problem for large files

• Sync is slow, as is working with the synced files

• Can be fixed by pre-allocating files before writing 
to them

• Defragmenting tools help, but shouldn’t be 
necessary
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p4fs = p4 fast sync
• Reimplemented p4api FileSys object to create a 

fast-syncing p4 clone

• Uses 2006.2 sync OutputStat fields to pre-
allocate disk space

• Dramatically reduces NTFS file fragmentation:

50 sec1.02198 Mbit / secp4fs

129 sec5.31107 Mbit / secp4

p4 diff -se Frags / fileThroughput
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p4fs & P4fsV

• Available as commandline drop-in p4 
replacement and as P4V custom tool (with 
progress bar!)

• Hope to see this in standard Perforce client tools 
soon
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The future
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The future of Perforce
at Guerrilla & SCEE

• Switch to Linux64 / XFS server for next projects

• Implement offline checkpoint

• Online backup of depot data to remote backup 
server

• More custom tools & tool integration

• Find a way to make branching work
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Improved use of branching
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What can we do?
• Reorganize assets to reduce size of head 

revision and minimize conflicts when integrating

• Manage branch / workspace mappings through 
custom tools

• Use triggers and / or protections to implement 
cross branch locking?

• Use custom tools to manage branches in-place 
on the client?
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Improving branch switching

• Reduce large sync & (re-)build times

• Use in-place branch mapping

• Use p4 flush / p4 sync –k to manage the have 
list

• Use p4 diff –se to find files that differ between 
branches and sync only those

• But p4 diff –se takes 3-6 hours
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Improving p4 diff performance

• p4 diff –se compares md5 hashes

• These are cached on the server

• But client side disk is the bottleneck

• If we could cache the client md5 hash, a simple
ctime check would be much faster

• A virtual p4api FileSys::Digest() function would 
enable custom tools to do this


