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Real-Time Online Interactive Applications

— Online games, e-learning, multimedia
applications, ...
ROIA are a new class of Grid applications

— Multiple users share the same application instance
— Impact the dynamics of the application as a

community N
Ad-hoc user connections, often by using ~ ROAClents = 0 e srces
anonymous or different pseudonyms - -
On-demand provisioning of computational ©

servers to ROIA sessions based on user load ©
— Avoid over-provisioning
Real-time QoS requirements

— State update rate per second from game servers to
game players

— 60 Hz in fast-paced FPS action games

— Latency and bandwidth between clients and servers -
Competition-oriented Virtual Organisations

— Cheating prevention
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» Use Grid technology for Massively Multiplayer Online Games

 Real-Time Online Interactive Applications (ROIA)
— Online games
— E-learning applications

e Total funding: 3M €
e Duration: 36 months
* Progress: month 19

e Partners:
— University of Innsbruck (Austria)
— University of MlUnster (Germany)
— University of Linz (Austria)
— Darkworks — game developer (France)
— AMIS — telecommunication company (Slovenia)
— IT Innovation — research centre (U.K.)
— BMT Cordah — business/e-learning software developer (U.K)
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QoS Negotiation & Provisioning Community
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Massively Multiplayer Online
Games
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selfiEli@lslief Online Games

* Massively Multiplayer Online Role Playing
Games (MMORPG)
— Adventure games
— Lineage | & Il, Runscape, World of Warcraft

— Thousands of players sharing one persistent game
session in a huge game world

* First Person Shooter (FPS)
— Action games
— Counter Strike Source, Battlefield 2142

— Maximum 64 players in one ephemeral session
(minutes or hours)

— No MMOG support yet

 Real-Time Strategy (RTS)

— Economic and battle strategy games
— Command & Conquer, Starcraft
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Total MMOG Active Subscriptions - Absolute Contribution

: B Auto Assault
B Dungeons & Dragons Online
B The Matrix Online
W \World of Warcraft
B EverQuest ||
M Dofus
B City of Heroes / Villains

Era of Eidolon
|
B Horizons
O Puzzle Pirates
OSphere
OLineage Il
W Star Wars Galaxies
OSecond Life
B Toontown Online
O FlanetSide
B Eve Orline
B8 Mankind
O Shadowbane
O EverQuest Online Adventures
N O A Tale inthe Desert

OThere
OThe Sims Online
B Asheron's Call 2
W B Earth & Beyond
W Final Fantasy XI
B RuneScape
O Tibia
O Motar City Online
B Dark Age of Camelot
W Majestic
OWarld War || Online
B Anarchy Online
0 ¥ @ Asheror's Call
B EverQuest
4 A el el O O > -3 \) o o o
o & F & P PSS S P F F PP L P o
& Y & Y & Y Y FE Y FE Y Y Y E Y& Y

N 3 Y 3 Y 3 N 3 N 3 ¥ 3 Y 3 RS 3 N 3 Y 3 B Ultima Online
O The Realm Cnline

« Over the last 10 years the number of players has increased 20 fold
e 60 million people by 2011
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SeliElnl@leliel | ayered Architecture
A

Private and non-Computer Expert Customers

Business and Security Models

Grid Resource Management Services

Real-time Online Scalability Framework

moOw-—2

Interactive Gaming and e-Learning Applications
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RISGE-RG Meeting, OGF 23, Barcelona, BB
Spain, June 3, 2008 Information Socicty
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Customer / Consumer

Client Manager

Client Portal API

User RS
Layer RTF Middleware
_____________________________________ i B | I R O Ry s SR ol R R i sl b s
Coordinator
Customer Account
. ’ - H
Hoster 1 Global Session oster
Trade Account Trade Account
\ SLA Service 44 | Management Portal | SLA Service
Business i
Layer Local Session Management Client Local Session I
Information Information
Capacity Service Service Capacity
Planning | T T Planning
Resource Resource |
* Allocation Allocation
Management l_T ‘r_l
Layer Hoster Portal | ROIA Monitor ROIA Monitor | Hoster Portal
___________ o RT Layer Interfaces T T ARERRRRRTTRh_—y RT Layer Interfaces N
t A 2 B v
ROIA ROIA ROIA
RTF Middleware RTF Middleware RTF Middleware
- . |2 |2 = . |2 |2 - . |2 |2
©3 | |= 5% | |= 53 |£ |=
E=|o |o £=]o |° £=|o |o
T2 |= s O [ |5 s S [2 [5
I-ti 8815 |5 88 (5 |5 3& (8 |E
- = |o : = |Oo = |o
Real-time ROIA Link
Layer A A 4
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selliEll@le il Regl-Time Framework

« Distribute the game server load on multiple processors

 RTF library developed at the University of Mlnster
— Game server parallelisation strategies
— Standard portable API for game development
— Optimised real-time communication protocols

Grid””

Site

‘ ROIA Client \

Real-Time
Communication over
ROIA Links

ROIA Process

r

‘ ROIA Client ‘

Real-Time
Communication over
ROIA Links

Real-Time Communication over

ROIA Links
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Game World

Game World
L]
Single
- A Game Server - g
Game Entities (Avatars, NPCs, items) l & - l

Basic Single Server Multi-Server Zoning

e B B
L\/ (] L/?,_/ / (] Zyﬂ
l//\ ///4”'// // l

i~ 7 N

Multi-Server Instancing Multi-Server Replication

Game World
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 SLA = number of client connections for a certain period
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e Capacity planning  Resource allocation

— Analytical models to project — Provides Hoster resources to
future game server load run the ROIA servers

— Maps business SLAs into — Requests new ROIA
local resource allocation units distributions to RTF
or QoS parameters — Provides connection details

— Plans and requests “optimal” about ROIA local session
local resource allocation and client links

— Decides new ROIA
distributions

— Signals to the SLA manager
potential QoS violations
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* Load prediction

— Predicting the future enti
distribution

e Monitoring service
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SCNIE@IIEY Real-Time Monitoring

«interface»
ROIAManagement

+clientMigrated(in client : ROIACIient, in source : ZonelD, in target : ZonelD)
+clientConnected(in client : ROIAClIient, in process : ROIAProcess, in zone : ZonelD)
+clientDisconnected(in client : ROIACIient, in process : ROIAProcess, in zone : ZonelD) auses,

+finishedROIAProcessStart(in process : ROIAProcess) L lone~stdmn1r %
+instanceRequest(in process : ROIAProcess, in clients : Vector<ROIAClient>, in zone : ZonelD) ()S e r

+closelnstance(in process : ROIAProcess, in instance : InstancelD)
Lt v/ dacalSassion o ROLAL al avall

+shutdownComplete(in process : ROIAProcess)
+exceededMinThresholdROIAProcess(in process : ROIAProcess, in type : ResourceType, in value : double)

Management

La¥Rbre than 40 RO
monitoring metribs ROIA Management Interface
P . i i O - —
e network .
ROIA Monitoring ROIA Controller
e system
eal-tigriity model
ayer® client
e world WES&;F(’""’“’”?”’}? romtososion N\
. . . tPr ) peO . PrgcessType,
« joint work with UIBK - U Sivion N
JO|n WOIK WI Jod st AV & J;prlng
! +gqtRTFEntityModel() : RTFEntityModel
N L soes +gdiRTF! TFNetwork
; +94tRTF i plication() : RTFRealTimeApplication
| +gdtRTFSystem() : RTFSystem, . .
i +ogCustgm mﬂ“’rp’ﬂ"' I:’IﬁmMonitoringPassThrougm
v =Gt oHY
i «interface»
i ROIASessionController
i +startROIALocalSession(in type : ROIAType, in id : ROIAGlobal. ionID) : ROIALocal. ion
i +shutdownROIALocal! ion(in id : ROIAGlobal ionID)
] «interface»
[ ] R e al —T I m e I n te rfaC e S ROIALocalSessionController
+startROIAProcess(in host : Host, in descriptor : ROIAStartupDescriptor, in type : ProcessType, in properties : ROIAProcess.Property[]) : ROIAProcess
+shutdownROIAProcess(in id : ROIAProcess)
+attachROIAProcess(in id : ROIAProcessID)
N M O n it O r i n g +migrateROIAProcess(in process : ROIAProcessID, in newHost : Host, in descriptor : ROIAStartupDescriptor, in type : ProcessType, in properties : ROIAProcess.Property[]) : ROIAProcess

«interface»
ROIAProcessController

tro I | 1 n +disconnectClient(in client : ROIAClient)
O n I g +instanceStarted(in process : ROIAProcess, in zone : ZonelD, in instanceld : InstancelD)

+getCustomControllingProfiles() : List<ControllingPassThrough>
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SeNEl@IlieE Game Load Modelling

load = f (entityCount, entitylnteraction)

Interactions occur within area of interest
of entities

State and interactions of all entities within

the area must be computed every 60 Hz
Hard QoS requirement

cs

Prediction of game world entity position
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World Of Warcraft Screenshot |
With Marked Game Entities |

Game World

| Entity |
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edutain@grid Game QoS Management v
Strategy
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Load Prediction
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o Predict the future entity

layout in the game world R
— Partition the game world Planving
into subareas Prig;c;ed

— Predict the number of

entities in each subarea / é | // ..... /

— Time series-based method /
| -8 ? .

based on historical entity
distribution

« Neural network-based
— Adapt to a wide range of

time series Network Yoy
— Better prediction results o — ‘ - ‘ i
then simple methods [Preprocessor [) [ Preprocessor }} [ Preprocessor [}
— Faster than statistical
analysis oy /

Tt
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Load Prediction Results
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Conclusions
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Grid support for Real-Time Online Interactive Applications
Online games are our main focus
Layered Grid architecture

Real-time framework for portable game session parallelization
and load distribution

Grid management layer for QoS-enabled resource provisioning

Monitoring a broad variety of real-time metrics
Load prediction of future entity distribution

Analytical load modeling for projecting game load from future entity
distribution

On-demand Grid resource provisioning avoids the current over-
allocation practice

Future work

Integrated use of RTF, monitoring, load prediction, and resource
allocation service for seamless scaling and load balancing of MMOG
sessions
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