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Games.  Unreal 3 engine.  Amazing graphics.



(Unreal 3 video demo.) 2004/2005?  Still state-of-the-art.



What does that game have to do with this talk?  Graphics is an ‘embarrassing parallel’ 
problem.  Speed increases due to sheer parallelism (pipelines on modern graphics cards).  
Who’s programmed with concurrency before?  Hands up…



Tim Sweeney

Sweeney is brilliant.  John Carmack is no real comparison to Sweeney’s design and 
architecture skills (though he probably beats him in sheer graphics wizardry.) Note: Erlang 
has a real-time garbage collector.



Tim Sweeney

Knows his programming language theory too.  (Sweeney > Guido van Rossum or Larry Wall.)



Tim Sweeney

Tim Sweeney’s slides from PoPL.



Shared State 
Concurrency

pthread_mutex_lock(mutex);
mutate_shared_variable();
pthread_mutex_unlock(mutex);

Lock, mutate/access, unlock, on every access to the variable.  Doesn’t scale well, is hard to 
get right (especially if performance is needed: what granularity of locks do you use?).  Race 
conditions, deadlocks, livelocks, no compiler help (though C++: volatile article).



Tim Sweeney



…



Tim Sweeney

One of the premiere games programmer and programming language theorists in the entire 
world is calling this intractible!

A hint of things to come…



Tim Sweeney

Don’t believe me?



Intel Core Duo: 2 Cores

A laptop.  5 years ago, who’d have thought?



Xbox 360: 3 Cores



Playstation 3: ? Cores

Note: If somebody has a _definitive_ answer for how many cores/SPUs the PS3 has (with 
sources), please email me!



Sun T2000:
8 Cores, 32 Threads

Available today. Intel Research Labs?



Tim Sweeney

This is the industry-standard approach.  How to fix it?



“If POSIX threads are a good thing, 
perhaps I don't want to know what 
they're better than.”  —Rob Pike

(Thanks Erik :-)

And if you’re not convinced by Tim Sweeney…



What’s one approach of solving this problem?
Invented at Ericsson, used for telecommunications products.
Should be at 17 minutes.



Erlang the Movie!  Teh best movie evar!!



A Functional Language

λ



Hello, World

hello() -> io:format( "hello, world!~n" ).

hello( Name ) -> io:format( "hello, ~s!~n", [ Name ] ).

Variable names start with capital letters.
Variable names are single-assignment (const).



-module( hello_concurrent ).

-export( [ receiver/0, giver/1, start/0 ] ).

receiver() ->
  receive
    diediedie -> ok;
    { name, Name } -> io:format( "hello, ~s~n", [ Name ] ), receiver()
  end.

giver( ReceiverPid ) ->
  ReceiverPid ! { name, "Andre" },
  ReceiverPid ! { name, "SLUG" },
  ReceiverPid ! diediedie.

start() -> 
  ReceiverPid = spawn( hello_concurrent, receiver, [] ),
  spawn( hello_concurrent, giver, [ ReceiverPid ] ),
  start_finished.

Hello, Concurrent 
World

Tuples, spawn used to start new threads, ! used to send messages, and receive used to 
receive messages.  No locking, no mutexes…

http://www.algorithm.com.au/
http://www.algorithm.com.au/
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Number of Concurrent Connections

Apache (Local) Apache (NFS) YAWS (NFS)

Apache dies at 4,000 connections.  YAWS?  80000+…



Why is Erlang so fast?

Speed.



Ja ja!

Userland (green) threads.  Cooperative scheduler — but safe, because Erlang VM is in full 
control.  Erlang R11B uses multiple kernel threads for I/O and SMP efficiency.  No kernel 
threads means no context switching means very very fast threading.  27 minutes.



Concurrency-oriented 
Programming?

vs OO vs functional programming.



Each object in the game can be a thread.  Why not, when you can have 50000 threads without 
a problem?  Gives you a new approach to thinking about the problem.



Open Telecommunications 
Platform (OTP)

Servers

Finite State Machines

Event Handlers

Supervisors

Erlang gives you a complete framework for writing massive, robust, scalable applications.  
Callback functions.  OO analogy.  OTP drives the application: you supply the “business logic” 
as callbacks.



Open Telecommunications 
Platform (OTP)

Erlang has good tools required by industry, since it’s used in industry as well as academia.  
e.g. An awesome Crashdump Viewer (or as Conrad would say, Crapdump Viewer).



Open Telecommunications 
Platform (OTP)

erl -rsh /usr/bin/ssh -remsh erlang_node@hostname
1> code:purge(module_name).
2> code:load_file(module_name).

How to do hot-code-reloading: two lines of Erlang!  Existing modules will keep running until 
they’re no longer used, all managed by the Erlang VM.



Mnesia

-record( passwd, { username, password } ).

mnesia:create_schema( [ node() ] ),
mnesia:start(),
mnesia:create_table( passwd, [] ),
NewUser = #passwd{ username=“andrep”, password=”foobar” },
F = fun() -> mnesia:write( passwd, NewUser ) end,
mnesia:transaction( F ).

Mnesia is Erlang’s insanely great distributed database.  Incredibly simple to use!



Mnesia

NADA

Object-Relational Mapping.  No data impedence mismatch.  Store tuples, lists, any Erlang 
object: none of this SQL row/column nonsense.  Query language is just list comprehensions!



Mnesia

Mnesia is replicating.  Add new node clusters on-the-fly.



Native Code Compilation

Erlang is normally bytecode, but compiles to native code too if you’re starting to become 
CPU-bound.



Robustness

AXD301 telephone switch.  One to two million lines of Erlang code.  Downtime of maybe a 
few minutes per year, continuous operation over years.  On-the-fly upgrades.  Mnesia used 
for _soft-real-time_ network routing lookup.  Mnesia is just 30,000 lines of code.  Impressed 
yet?



Jabber server written in Erlang.  High reliability + scalability.
jabber.org, Jabber Australia, Gizmo Project use it.



jabber.org load

5,000-10,000 clients + >800 other Jabber servers all connected to one single machine.  Load 
average is rather low.  Also doesn’t crash, unlike jabberd2!



… with extra extension modules.

=

Why write your own server in C?  Why even write your own server in Erlang?  Use XMPP as your 
protocol and use ejabberd instead: distributed, redundant, high availability, high 
performance application server.  Just plug in your own modules for your own business logic.



Questions?

andre.pang@risingsunresearch.com

http://www.risingsunresearch.com
http://www.risingsunresearch.com


Thank You!

andre.pang@risingsunresearch.com

http://www.risingsunresearch.com
http://www.risingsunresearch.com

