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Massively Multiplayer Online Games

ÅLarge - scale distributed application

Real-time virtual world simulations entertaining millions of 
players spread across the world. 

ÅTight Quality - of - Service constraints
Responsiveness: 10-35 updates/second. Centralized servers

to prevent cheating/ensure game operator control. 

ÅFashion - driven

A popular MMOG may lose 10% of its population in one day.

ÅStatic capacity planning. 
Over - provisioned self - maintained infrastructure.

Dynamic resource provisioning

ÅData center capacity

Commercial grid/cloud computing, e.g., Amazon EC2+S3.

ÅCapacity planning: what is the workload?

Workload model. Load prediction.  

ÅQoS: what are the good metrics? 

Over-allocation. Significant under-allocation.

ÅBenefits of dynamic resource provisioning?

Performance of dynamic resource provisioning.

Resource hosting policies; incentives for hosting.

Google: ñIosupò

http://www.pds.ewi.tudelft.nl/~iosup/

MMOG workload model

Prediction for MMOGs

Over-allocation

Benefits of dynamic resource provisioning

Figure 1: The number of MMORPG players over time. The six 

highlighted games, e.g., World of Warcraft and RuneScape, have 
currently over 500k players each.

Static vs. Dynamic
resource allocation

Figure 2: Daily/weekly patterns and interaction = workload.

Figure 3: Prediction error for eight MMOG data sets.

Performance metrics for MMOGs

Significant 
under-allocation

Impact of interactivity
on performance

Incentives for good hosting policies: US East(2) not used.

Neural network 
predictor best

Impact of 
predictor performance

New component:
interaction

Dynamic resource provisioning performance

Figure 4: Resource over-allocation over time.

Figure 5: Significant resource under-allocation over time.

Figure 6: Dynamic resource allocation performance for various interaction types.

Figure 7: Allocation of resources from North American data centers.

New application type
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