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Platforms for BitTorrent Experiments

Experiments on Clusters
Without Emulating RTT & Packet Loss?
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e BitTorrent Protocol Dynamics
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e BitTorrent Protocol Dynamics

e Pipeline Requests
e Time between decisions =~ 10 seconds

e Throughput
e Users limit Upload Rate

Need to Validate Impact
of RTT & Packet Loss
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Experiment Parameters and Metric

iPlane Measurement: 95% Paths
e RTT <400 ms
e Packet Loss Rate < 5%

iPlane: An Information Plane for Distributed Services.
H. Madhyastha et al., OSDI 2006.
http://iplane.cs.washington.edu/



Experiment Parameters and Metric

iPlane Measurement: 95% Paths
e RTT <400 ms

e Packet Loss Rate < 5%
Experiment Parameters

e RTT - up to 1000 ms
e Packet Loss Rate - up to 5%
e 50 MB file

Metric

e Download completion time
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e Impact of Packet Loss
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Impact of Packet Loss

(20 kB/s)
c 20 kB/s
k)
T 4500
_Q.A -
E@ 4000 [ { .
Qo C f
S E 3500 }f =
ohF C Loss 0% +H—+—
S 3000 t
o 0 400 1000
o

RTT (ms)

11



Download Completion

Time (s)

Impact of Packet Loss
(20 kB/s)

4500

4000

3500

3000

20 kB/s

LB LA T R

Loss P% +H—+—

—H
III\‘I\\I‘\III

o

400 1000
RTT (ms)

11



Download Completion

Time (s)

Impact of Packet Loss

4500

4000

3500

3000

(20 kB/s)

Cl_u sters

20 kB/s

I

Loss 0% +—+—

—H
III\‘I\\I‘\III

o

400
RTT (ms)

1000

11



Impact of Packet Loss
(20 kB/s)

Download Completion

20 kB/s

i

Loss 0% +H—+—
Loss 5% F—<

o

400
RTT (ms)

1000

11



Download Completion

Time (s)

Impact of Packet Loss
(20 kB/s)

4500

4000

3500

3000

20 kB/s

TT

jil
Loss 0% +—+——
Loss 5% F—<

o

400 1000
RTT (ms)

11



Download Completion

Time (s)

Impact of Packet Loss

(20 kB/s)
20 kB/s
4500 C_Iusters ?—net ;
4000 i E }8.5% %
3500 }ﬁ Loss 0% +—+— -
r Loss 5% F—< ]
3000 C .

o

400 1000
RTT (ms)

11



Impact of Packet Loss

400
RTT (ms)

o

(20 kB/s)

c 20 kB/s

'% 4500 C_Iusters Internet _
g5 i / :
33 ¥ ﬁ }8.5% %
o E 3500 [ Loss 0% +—— 7
_0|— C Loss 5% F—< ]
S 3000 t :
=2

o

o

1000

Marginal Impact of Packet Loss

11



Download Completion
Time (s)

Impact of Packet Loss

(100 kB/s)
100 kB/s
2000 r ]
- Loss 0% b—+— i
1500 Loss 5% F—<— .
1000 ;IX Ii IE
500 C J
0 400 1000
RTT (ms)

12



Download Completion
Time (s)

Impact of Packet Loss

2000

1500

1000

500

(100 kB/s)

100 kB/s
Clusters Internet

Loss 0%
Loss 5%

!

H

0 400
RTT (ms)

1000

12



Download Completion
Time (s)

Impact of Packet Loss

2000

1500

1000

500

(100 kB/s)

100 kB/s

Loss 0% +—+—
Loss 5% F—<—

V E
o 1*14% el I
0 400 1000
RTT (ms)

12
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Conclusions

e Marginal Impact of RTT
e Marginal Impact of Packet Loss
e Avoid Emulation of RTT and Packet Loss
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e Avoid Emulation of RTT and Packet Loss

Dedicated clusters can be used for BitTorrent
Experiments
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Questions
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Thank you!

ashwin.rao@inria.fr

14



» Variable Latency
L oo e
» TCP SQRT

BACKUPS

B1



Heterogeneous Latency - Setup
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Heterogeneous Latency - Setup
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Results - Small RTT Between Peers

Download Completion
Time (seconds)

4000

3500

3000

T T TS
HH
HH

N A |

Seedin AS'; =

2500

AS, AS, AS 3

AS of a leecher present in the torrent

Upload Rate limited to

20 kB/s.

8 ms (_\20 ms
#@ll"}é g |||||I||||||IIIIA§
£AS, EME AS,

80 m
60 ms 40 ms
AS,E———ZAS' £
e 60 ms glll\llllll\llll";
8 ms

20 ms

RTT between a pair of
leechers.

RTT between any two peers is less than 100 ms

» BACKUP

B3



Results - Small RTT Between Peers

Download Completion
Time (seconds)

4000 [ .
3500 |- ﬁ i E
3000 - Seedin AS' —=—
r SeedinAS', |« 1
2500 1
AS, AS, AS 3

AS of a leecher present in the torrent

Upload Rate limited to

20 kB/s.

8 ms 20 ms
QME gmé
Z ASl %m—msg A52 5

:
20 ms

40 ms

RTT between a pair of
leechers.

RTT between any two peers is less than 100 ms

» BACKUP

B3



Results - Small RTT Between Peers
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Results - Large RTT Between Some Peers
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.torrent File

info dictionary describing files in torrent

name File Name
length File size in bytes

piece length Size of a piece
pieces 20-byte hash values; one per piece

announce The announce URL of tracker
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TCP Square Root

M
Throughput = —55 £

RTT \/p
where
MSS Maximum Segment Size
RTT Round trip time
p Loss rate

C constant depending on TCP implementation

B6
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