Do Nintendo handhelds play nice?
An analysis of its wireless behavior
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¢ Analyzed local play wireless behavior

@ Observed small, frequent packets

=\Vith slow wireless speed & PCF mode
Answer: NO




Nintendo DS wireless capable & popular

® 560K units/month sold in USA, 700K in Australia
® Uses IEEE 802.11 and proprietary data format (range 100 ft)

® Free Nintendo Wi-FI service

&
g -

—.*‘
;@ Internet |
/ ‘\

® Local play with up to 16 neighbors
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Question: How nice are Nintendo DS? ﬁ

® Nintendo WiFi service requires access point (AP) permission
® AP exerts control over wireless behavior
® Local play does not require permission

® Coexist in corporate networks, cafes etc.

Goal: Understand
Interference between
Nintendo local play and WiFi




Prior work by Claypool @ Netgames ‘05 é

® Quotes from Claypool’s presentation:

® Hand held game packets like PC and console games, but more frequent
w Payloads less than 100 bytes

w Inter frame times (hon-ACKS) less than 20 msec

® Nintendo DS games similar to each other: Sony PSP games vary

® Nintendo DS games different than Sony PSP games

w DS games have smaller frames
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Summary of observations from Claypool é

® DS uses small packets
® For other clients: not really

® DS creates lots of small packets
® Not really many data packets

® DS does not interfere with other wireless users after sync.
® Catastrophic for TCP. PCF is not TCP friendly




Packets are deceptively small

® DS uses 1 or 2 Mbps mode

® |[EEE 802.11 compatibility mode if operating with slow clients
® 24 @1 Mbps + (n+10) @11 Mbps
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Comparing local play with Nintendo WiFi é

® Presumption: Game data robust regardless of mechanism

® Similar gaming experience
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Increased packet count because of PCF é

® |EEE 802.11 defines DCF and PCF mode for channel arbitration
® Distributed coordination function (DCF) = CSMA/CA

® Point coordination function (PCF) = contention free

CF-poll CF-ACK CF-ACK CF-ACK

«——(Contention free—

® PCF designed to provide QoS for multimedia + gaming traffic
w Better variant of PCF: 802.11e

® Convention wisdom: PCF is not used

w Millions of DS disagree!!




Interpacket intervals

® As expected - without PCF overhead fewer data packets

100 , 100

(0]
o
(0]
o

(o)}
o

(@)
o

I
o

2 players —+—
3 players
4 players ----%:--
5 players
6 players

5 players + 1 inactive player

0 0.02 0.04 0.06 0.08 0.1 0 0.02 0.04 0.06 0.08 0.1

N
o
N
o

6 players —+—

o
o

Cumulative Dist. (%)
Cumulative Dist. (%)

data packet interval (secs) data packet interval (secs)




Interference of PCF with TCP

® DS chooses channels randomly

® No DS beacons: invisible

® TCP backs-off on collision

® PCF is congestion free

w Will not back off

® PCF is not TCP friendly

® Need followup study
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Conclusions

® |ocal play chooses wireless channels randomly

® most locations congested anyway (wireless LAN, Bluetooth) (jardosh05)
® Suggestion: should attempt to choose less congested channel

® PCF + DCF disastrous for TCP
® PCF not TCP friendly - does not back off
® Suggestion: required further study of PCF + DCF interference

w ns2, qualnet do not support PCF mode

® uses slow wireless (used by clients on the fringe)

® Co-existing with more efficient (faster networks) tenuous

® Suggestion: should use faster networks »
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