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e The Chordella Overlay Network
e Evaluation
— Simulator

— Planet Lab

e Requirements for large-scale testbeds
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Motivation: Engineering P2P Overlay Networks docomo
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Peer-to-Peer overlays present a valuable solution
space for the Future Internet

— Self organized
— Robust and scalable
— Infrastructure and operation cost saving

Research usually focuses on the core algorithms for
overlay graph maintenance

Operational aspects are neglected, but are the

basis fOr Successfull\/ denloved cveteme (e 0
| | 1 | | 1 II] uvr;luy\;u \J]\JL\I"'\J \\113-’
Skype, Joost)

— control of additional (non-functional) features
related to system management and control

— reacting on various environmental (= real-
world) conditions, e.g., wireless networks

Requires sufficient real-world testing
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Chordella: P2P in heterogeneous networks S

Real world constraints

- Heterogeneity of peers ...
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... and access connections

DSL 15 Mbit/s

DSL 1 Mbit/s Current P2P design space:
WLAN homogeneous peers
HSDPA

UMTS

ISDN
GPRS
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Proposed overlay system: "Chordella" docomo
Moving Peers out of the main DHT network DOCOMO Euro-Labs

S: Superpeer

L: Leafnode
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Hierarchical P2P overlay network

Superpeer/leafnode concept as Iin
Gnutella 0.6

Chord as DHT between superpeers

Superpeers:
— Proxies for their leafnodes
— Routing of all search traffic

Leafnodes:

— Low capability terminals are connected
to a superpeer.

— No core DHT routing
Design objectives:
— (Self-)operability

— Minimization of operation cost
ZOls et al.: IEEE P2P 2006
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Dynamic Cost Optimization: docomo
Determine Optimal Superpeer Ratio Olopt DOCOMO Euro-Labs

e Minimize total cost without
H Highest Load Factor = 100%
overloding a superpeer I Ve

— Total network traffic fotal Network frafe
- - A
Increases monotonically /

— Load per node decreases

_ #of superpeers
# of peers 0%

Highest Observable Load Factor

Uopt Superpeer Ratio a 25%

e Tune alpha' distributed algorithms for achieving

and ma fQI nino nn‘hmgl superpeer ratin
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1. Load balacing
2. Distributed parameter estimation
3. Load calculation

1 F i 3 logN*-2 ~ X* - N*
— | R* + ) logN* +2) + + — +
N* ( Trip (log Tstap Trix N* - Tping

C*
4. Determination of change necessary

5 =
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Evaluation by simulation docomo
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e Simulation based on custom-made layer 7 event-
based simulator to achieve scenario
with over 10 000 peers
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Number of superpeers System load
Black: tune alpha Target line: 90%

Grey: optimum with global knowledge
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Evaluation in Planet Lab (1) docomo
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Chainsaw log viewer o ] ] ] .
Based on e Verification of simulation results in Planet Lab

log4) framework e Same codebase used - 500 Planet Lab nodes
distributed worldwide

e From 900 nodes
only < 600 useable

e Central monitor

TCP
Chainsaw Logging Berver
Planetlab nodes h & - R W
Problems: ¥
» too many open TCP connections 3 o 3
* non reproduceable results < -

* N0 no-churn mode
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Evaluation in Planet Lab (2) docomo
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Message Fractions [%]
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Number of Hops
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B misrouted QUERY —— RESPONSE_SUCC_QUERY
3 resent QUERY I PUSH

HEEN QUERY EEE Sum

mmmm QUERY_RESPONSE

— REQUEST_SUCC_QUERY B | ookup Path

e message-fractions match almost perfectly the simulation results

e small deviation in lookup path length due to unpredictability of
Planet Lab nodes even in a no Churn scenario
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Live deployment in Planet Lab (1) docomo
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TUM site

E -- demo/control
’b notebook

&

Mobile Chordella
Uient
status QUSHSINCE]

Node 10.255.39.114
[ONLINE] | leaf node

My SuperPeer: 192.33.90.67
Known SPs: 131.130.32.155
Queries: <none>

Shared files: 0

Push mode: on
MessageCount: 24

- r Options Exit
DOCOMO site 9 NG5 via
Lightweight Pyth
PlanetLab UMTS ightweight Python

application

* Running on Nokia
mobile phones

* Leafnode mode only

Nodes (worldwide)
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Live deployment in Planet Lab (2)
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Refine focus on: |

hastharme

Message
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planetlabl.cs.uchicago. edu
planetl.13 s uni-hannower.de
freedam. ri.uni-tuekingen. de
swysat 1501 mpi-sws. mpd. de
nizza. chws. infarmatik.tu-darmm. ..
planetlab? cs. uchicago. edu

LM2143 <~ QUERY_RESPOMSE[14&] for ID {0} from 31331
SP21331<- CONMMECT[1] from 1633

SPR7VeEl<- CONMMECT _FORWARDIMNG from 31331
SP10093<- CONMMECT _FORWARDING from 37661
SP7E27 <- CONMECT _FORWARDIMNG from 10093
LM12721<- COMMECT _ACK from 27964

iraplab 1. iralab.uni-karlsruhe de SP27964 <- COMMECT[1] from 12721

planetlab? geargetown. edu
freedarn.ri.uni-tuekingen. de
planetlabl. cs. cornell edu

swsat 1501l mpi-sws.mpg.de
planetlabl.unineuchatel.ch
nizza. chs.informatik.tu-darm. ..

LM16329<- CONMECT _ACK from 7827

SPE7eE1«- QUERY[1Z2] for ID {0} from 52841
LM52841<- QUERY_RESPOMNSE[22] for ID {0} from 37661
SP10092<- CONMMECT[1] from 24725

LM34735 <~ COMMECT _ACK from 7837

SP7PE37 < - CONMNECT _FORWARDING from 10033

iraplabl.iralab.uni-karlsruhe. de P37 964 < - CONMMECT[1] from 56961

planetiab 1. u-tokyo. ac. jp
planetlab l.infarmatik. uni-kl.de
freedarn. ri.uni-tuehingen. de
planetlab 1 infarmatik. uni-kl.de
planetlab-1.iscte. pt
planetlab 1l infarmatik. uni-kl.de
freedarn.ri.uni-tuekingen. de
planetlab 1l infarmatik. uni-kl.de
planetlab Linformatik.uni-kl.de

planetZ. att. nodes. planet-lab. ...

planetlab-2.C5 Princeton.EDU

iraplabl.iralab.uni-karlsruhe. de SP27364 <- CO .

LM5696 1<~ COMNMECT _ACK from 27964

SPe2724<- QUERY[12] for ID {3} fram 41881
SPR7¥ecl<- QUERY[174] for 1D {2} fram &2724
SPe2724<- QUERY_RESPOMSE[110] far ID {2} from 27661
LM41881<- QUERY_RESPOMNSE[L7E] for 1D {2} fram 62724
SPE2724<- QUERY[12] for ID {3} from 52534
SPETEEL< - QUERY] 182 L {Ll it = <

Load balancing

LMZ
LMEZ3

iraplab 1. iralab.uni-karlsruhe de SP27964 <- COMMECT[1] from 51393

iraplab 1. iralab.uni-karlsruhe de SP27964 <- COMMECT _FORWARDIMNG from 62724
iraplabl.iralab.uni-karlsruhe de SP27964 <- QUERY[12] far ID {202} from 45089
iraplabl.iralab.uni-karlsruhe de SPE7964 < - QUERY_RESPOMSE[141] for ID {202} from 27661
iranlab 1 iralab uni-karlsruhe A SPR79R4 - CONKNECT FORWARDIMG from 7R37
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Requirements for large-scale testbeds docomo
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e Simple to deploy
— One script fits all

e Simple to evaluate
— Central monitoring

e Setting of conditions

e Reproduceable conditions
— Not unpredictable such as in Planet Lab
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£ &I Chordella
= -

3G
Welcome to Chordella
Client

State: Connected:

Superpeer; 10.0,0.11:2001
SuperpeerID: 1

Own Client [D: 5

httpServer: localhost: 1234
Shared files: 0

— sl
s ey
Dptioner
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Chordella

e hierarchical P2P overlay for
mobile networks

e Distributed overlay
- deployment cost and
maintenance cost reduction
- self optimizing

e Performed large-scale
evaluation

e Current work:
live-testbed deploment on
WLAN routers

"P-Gate™
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