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Introduction

¥ Reseath Interests
¥ P2P Netvorking
¥ Scalable MMO ahitectures

¥ Networks and Games!

MMOG Measuements

¥ Why measue MMOGSs?

¥ MMOGs ake the largestinteractive networked
application on the net

¥ Measuements ae essentialdr designing
scalable arhitectures

¥ Modern achitectures hae scalability issues




State of theArt MMOG Models

¥ Looking at pasteseach,prior MMOG models:
¥ Assume a urifm distribution of plgers
¥ Assume a random waoint mobility model

¥ Assume plgers perbrm actions (eatbght,
move) randomy

¥ Assume session timeseunibrmly distributed

What® been meased?

¥ In the pastwe@e seen eseach measuring:
¥ Network patterns br FPS games [Chambers et@D5]

¥ Paclet sizesRT Ts,session times and intgraclet
arrival rates [Kim et al.,005]

¥ Mobility models in FPS gamestifiTet al.,005]

¥ Session characteristics ofeE@nline [Pevious
presentation!]




UnderstandinVoW

¥ WoW has over 9 million
subscribers

Stormwind

¥ WoW is divided ly 3
realms (one cluster per ) v
realm)

e s -
] A [ Redridge ]

[ Westfall Mountains

¥ Each ealm has 4-6k ~ v o
pl@/ers [ Darkshire

¥ Each ealm is divided intc
zoneswhich brm a grgh
where edges indicate
paths betveen zones

¥
¥
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Methodolog

¥ World of Warcraft is scriptable using l1AJand
theWoW scripting interface

¥ We modibed ahddOn called CensusPlus and
wrote anAddOn called PierMonitor

¥ Using theWoW scripting interfacewe could
guery the sewer about population characteristi
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Taking a Census (or wi®alaing?)

¥ WoW provides &OwhoO interface:
¥ Allows you to query who is curently online
¥ Only returns 50 esults
¥ Queries can bedcused ly simple expessions
¥ who is in a paticular zone
¥ who is of a paticular clasdgevel,race
¥ who has a name that begins witaO
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Who are all the plgers?

¥ who 65-70

¥ who 70-70

¥ who c-OiriorO 70-70

¥ who r-ODwaf® c-CaliorO 70-70

¥ who z-OtmforgeO-ODward c-OaiorO 70-70

¥ who n-Oa0 ohirgeO-ODward c-CatiorO
70-70

Methodolog contirued...

¥ A single measement is not sufbcient to
understand who is on:

¥ The population changashile we measlr
¥ We perbrm two measuementspack-to-back

¥ The set-diffrence indicates the amount of
churn in the system (joins + leas)
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Monitoring your friends

¥ Unfortunately, querying the whole database &k
too long br some things:

¥ How long a session is
¥ How mary zones vere visited
¥ How long a plger remained in a gén zone

¥ WoW lets us track 50 of our closest friends!
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The Friends List

¥ After a complete censusie randomy choose 5(
players

¥ We add them to the friends list andacord
their location e/ery 10 seconds

¥ WoW notibes us when thelog off

¥ After every censusywe adl new friends to our
list to Pll the empty spots
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Fine-grainedracking

¥ The friends list allvs us to track a random
subset of plgers at a nuch bpner lgel than the
census

¥ Because plers ae adled after thegy are seen in
a censusye can determine their session lengtl
and zone durations meraccuratet
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Plaers Rer Zone
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Zone Duration
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Conclusions

¥ Our results shav that prior modeling assumption:
for MMOGs similar tdVoW are not cormrect

¥ General populationflow a diurnal pattern

¥ MMOGs nust be concerned with the mblem of
churn

¥ Session times and thaimber of plgers per zone
gppear to bllow a pover-lav (heary tailed?)
distribution
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