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Problem Overview

Qunazal Technologies faced enormons challenges testing the load
capacity of their nunlti-user platform. Simulating the loads brought
to bear by thousands of users simmltaneously impacting the system.
Digital Ribbon’s resonrces played a pivotal role in ensuring a
successful and timely release to market of Quazal’ platform.

Background

Multiplayer (MP) gaming in the richly defined world of a modern 3 dimensional
(3D) video game presents challenges of network latency and system performance.
A small number of users playing across a network can be relatively easily
guaranteed a convincing and valid reality. However, as the number of players
increases the concurrent transactions could grow at factorial rates. Each active
object on one uset’s system could potentially require updates from every other
uset’s system in order to keep the concurrent simulated environments in
synchronized. Even a dedicated network could soon be overwhelmed.

From small groups of less than a dozen to role playing games where 10s of
thousands can populate a virtual world. The demands of role playing games are
minimal compared to the complexity of physics based 3D interactive games.

Quazal’s product line provides elegant and easily implemented solutions to the
pitfalls of maintaining the concurrent gaming environments in 3D MP, with
patented technology and innovative techniques. The Quazal product line includes:

Net-Z

The Net-Z core technology provides a high-level authoring and integration
platform, allowing rapid integration of networking into interactive games. Built on
top of a robust yet flexible low-level networking core, Net-Z relieves the game
programmers of the burden of managing packets and connecting to sockets..

Rendez-Vous

Rendez-1"ous is an innovative and flexible game lobby product. Quazal provides a
rich and customizable lobby AP, and offers hosting services for live games.
Rendez-1"ous provides all the services expected from a professional strength lobby.
These include, but are not limited to, friends lists, clans, matchmaking, ping
statistics, chat rooms, player management, instant messages, invitations, text and




voice chat, vulgarity filters, tournaments, rankings, statistics, event calendars,
account management, encryption, authentication, file uploads and file downloads.

Multiplayer Games

Gaming, and in particular multiplayer gaming, has become a substantial market.
The total expenditure on gaming worldwide is expected to grow to over 25B$ in
2006. The multi-user gaming portion of that is anticipated to exceed 1.6B§ US in
20006, up from 1.1B$ in 2005. With game development costs exceeding 20M$ for
a single game, considerable effort is now be devoted to quality assurance practices.

The Project

Load Issues

The aim of was to ensure that Quazal’s Rendez ] ous product could successfully
scale to the required numbers of users. Ideally, stress testing of the Quazal
platforms should reflect realistic conditions. The conditions should emulated load
on:

= Network traffic
= CPU
= Database Access

Here, a predictable set of factors were combined to measure the load placed on
the systems by a large number of users entering the game. In essence, each new
user adds a quantifiable load to the system. The load can be characterized by the
three factors described above: network, CPU, and database. A predictable result
can be obtained for a precise load of users.

Challenges

The Siege tool

The Szege tool was developed by Quazal’s engineering team to simulate the load of
a single user entering into a MP game lobby. This Windows application is
designed to login, register and perform all the functions that would normally be
performed by a user logging in to the lobby. As larger numbers of Siege
applications begin to connect to the lobby the simulated load increases. This
process permits a predictable load vs. performance curve to be obtained, then
extrapolated to large numbers of users.

Porting to Linux

As originally conceived, to run the S7ege tool would on the Digital Ribbon cluster,
it would be necessary to employ a Windows emulation tool. The most commonly
used of these is known as Wine. Although nearly any Windows application can be




run under Wine emulation, in practice this will usually be a relative time consuming
process. Depending on the complexity of the application, and availability of the
application source code, it is advisable to port the code to the Linux platform.
This proved to be true in the Quazal study as well. Although possible to run the
Siege application under Wine, a variety of issues were unable to be resolved in the
required time frame. Digital Ribbons engineers provided the technical support
required to evaluate and debug the attempted Wine implementation and to enable
to the port to Linux.

Loading

One of the major issues confronting the study team was how to introduce
simulated users to the incrementally. Delayed introduction of users required
constant monitoring of the system.

The Study

Digital Ribbon Deliverables

Digital Ribbon delivered a cluster of 30 systems based on AMD systems. Each
system delivered at least a 2.6GHz processor. The total time of testing amounted
to over 1600 hours, consumed over a 60 hour period. Although significantly more
testing time was desired, delivery schedules intervened. In future studies, a factor
of 10 to 100 times the magnitude of the study will be required.

Results

The key metric tested in this study is login responsiveness, essentially the wait time
for login. Furthermore, the overall stability of the lobby application, including
potential memory leaks, was assessed. Another key metric was to predetermine
the maximum user load of the system. Over 5000 concurrent users were
simulated under many different load conditions and for extensive periods of time.
This allowed reliable projection to loads from 50,000 to 500,000 users across the
Quazal data center. The study allowed Quazal to accurately assess the scalability of
their applications, under foreseeable loads and extreme conditions.

Study Success Metrics

Using a Digital Ribbon supplied cluster allowed Quazal to realize a significant
return on investment (ROI). Given the transient nature of the required study, a
large number of systems were needed for an intense study over a short period of
time. To justify the capital expenditure required to assemble such a computing
cluster as is described above, would require that systems be in use for over a year.
Because of Quazal’s requirement of intensity of computing, the economics of the
situation became obvious: using the Digital Ribbon utilities were very cost
effective.




Future Considerations

The key improvement Quazal will seek in future is to expand the number of
systems used in their studies. This will allow a significant increase in study scope.

Quazal Technologies Company Overview

Quazal is the leading supplier of multiplayer middleware solutions for the
entertainment industry. World-class publishers such as Atari, Capcom, Crave,
Eidos, JoWooD, THQ and Ubisoft are joining the ranks of dozens of studios and
independent developers that use Quazal’s products to propel the next generation
of multiplayer games. In 2000, Quazal revolutionized network programming by
rendering obsolete the traditional packet/socket paradigm. In 2005, Quazal
launched a fully featured lobby service, widely regarded as the most innovative and
flexible offering on the market. Quazal's products are currently available for
"PlayStation®2", “PSP™”(“PlayStation®Portable), “PLAYSTATION®3”,
Xbox®, Xbox 360™, Windows®, Pocket PC, and Linux. For more information
and demonstrations visit http://www.quazal.com.

Digital Ribbon Inc., Company Overview

Digital Ribbon, Inc. (DRI) enables suppliers and users of computation
resources (CR) to buy, and sell computational power through a on-line exchange.
DRI is the first company to develop the information and technology infrastructure
for the management, distribution, and pricing of CR, allowing it to be a
commercial leader in the rapidly emerging utility computing market.

Digital Ribbon delivers comprehensive Computational Resources packages that
provide swift technical and economic minded solutions, which allow our clients to
acquire new capabilities with minimal cost in a timely manner.

DRI offers Technical and Computational Resources for software vendors to
develop on-demand software solutions, allowing consumers who are
apprehensive about expanding developmental cost to expand and testing new
products and solutions.

Let us show you how we can help.

Thanks,
Erik Weaver
erik@digitalribbon.com




