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e Overlay
e Flexibility
e Scalability

e Underlay

e Heterogeneity

e Terminal Mobility

e Backbone simulation
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Additional Requirements s
e O R ﬁ‘%'

® |nteroperabllity

e PlanetLab
experiments

e Network emulation

Overlay visualization

| * Debugging and
#5.
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% ® No established standard overlay simulator %

e Most promising: P2PSim, OverlayWeaver and ';.Zliﬁ

PlanetSim y/,%

e P2PSIm (nttp://pdos.csail.mit.edu/p2psim/) %;///;

© Many implemented overlay protocols V///////

® No real world interconnection, no visualization %///,f

¢ OverlayWeaver (http://overlayweaver.sourceforge.net/) y///{J;:;;

© Real world interconnection M

@ No simulation of underlying network, not scalable ’:‘”‘5

. e PlanetSim (http://planet.urv.es/planetsim/) F"‘.,
T © Flexible and scalable ;ﬁf
@ Only very simplistic model of underlying network a o
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A
e How to implement all required features? 7
e Qverlay layer: Flexibility, scalability ;//l/l

e Underlay model: Heterogeneity, terminal mobility, r////////
backbone simulation :////7///
e |nteroperabllity, network emulation %j’
e Debugging and overlay visualization 7///;&:/,

e Featured Overlays and Applications Vil
3

&
- o Performance Evaluation and Validation e
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e =i
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% e Modular architecture . 7
Application Layer <
e Based on OMNeT++ %
e Layered architecture :ICommon API InterfaceI: %
e Underlying network Overlay Layer ;ﬂ//////
e Qverlay layer %%
o Ap|.olicatior1 layer j UDP Interface t %,:,}
e Consistent interfaces Underlying Network %f
between layers i
& e UDP between network and overlay Vil
e e Common API between overlay and application ?/5‘
- Exchange of one component is transparent to all ""'.
other components o
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e Tradeoff: Level of detail vs. simulation speed :,,j,j'///'

e Maximum scalability > SimpleUnderlay %

e Packets are exchanged directly between Z//////
nodes U

e Minimizes number of events %’;

. . . I,fn'-j;

e Simple scenario: Constant delay :/{{/,,jw;,,z

. L

i e For more realistic delays: ,,’
e e Place nodes in Euclidian space ;;;‘
; e Delay Is proportional to distance '/"r
e No additional events needed > Still scalable A
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% SRR 2
7 ® Extension of the synthetic coordinate model %
* Nodes are assigned to an “access net” with %’///'
specific bandwidth and delay characteristics %
e Calculated packet delay: Wy
d, =d,+5+C[| A=BJ|, +dg + > ,////////

1
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e For detailed simulation of the underlying t,,j,j’/f/'
network: INETUnderlay %
e Based on INET framework for OMNeT++ %////
* Simulates a complete IP backbone ;///%
e Access routers attached to backbone routers %j’/
e Simulates all effects of heterogeneous access f////,,jwi
networks i

> Bandwidth, Delay, Packet loss, Queuing effects :ffifi

e Mobility is simulated by moving a node from fgﬁ}'

one access router to another
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# Interoperation s
e AL
" For PlanetLab experiments and interconnecting ':?'//
with real world implementations: Iy

e Emulated nodes In
real networks

e Event scheduler
runs at real time

e | inux TUN device for
ﬁi exchanging packets
5.

p» 4l
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with a real network

¥, e External applications can
be connected to the simulation
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. V
For demonstrational purposes: %f,
. )
e Real nodes in emulated networks Wy

e Emulate overlay network
with INETUnderlay

e Add a gateway node
e This router features
a TUN interface
- External devices can
E communicate with
%7 simulated overlay

Institute of Telematics
Universitat Karlsruhe (TH)

www.tm.uka.de D

Stephan Krause ‘ OverSim, GI07, Anchorage, AK, USA



»
e TELEMATICS

[ 1
Y
J (Chard) SimpleMetwork.overlayTerminal[d].overlay.chord (id=64) (ptr0<31d4ce) '75//
Info ] Params ] Gates  Contents ] Submodules ] :,ly
27 ohjects /////
e T I sy | 7/
O O O Class | Mame | - Info 2] ////
. . . T L1 L1 e | [ Tm =T =) 8] ¥,
visualization @ 1 btesFindNodkSent 0 ,//[//j/
i migsingPredecessorStat O ",
i missingsuccessorStabRe 0 ////////
e Joinfetry 1 ?,
i@ ModeHandle bootstrapMode 1,0,0,3:1024 117625 a2e3f11057/ba? 5dhe Fd04207 7738032 36 ///////
fim ModeHandle predecessoriode 1,0,0,4:1024 dec2b85ab9ed 3067 0ddbe 46750EbeB1d07 84636 48 r{ l‘};
® M essag e x (std::map=0OverlayKey, NodeHandle=) ...al[4].overlay.successorList.successorMap /////Lﬂ
&

visualization |2 | ’////[/’

| (std:map<Overaykey, NodeHandles) SimpleMetvork.overlayTerminald].overlay. successorListsuccessormdap (ptrix31da140) ,//i

General Fields ] ’/ i
clazs stdiimapdOverlaykey,ModeHandle> { B3 } ’/”!} )
struct pair<®,*: successorMap[0] = 10b0E1e937b34762cddEFbE933F01500749187cE ==> 1,0,0,3:1024 f,('ﬁ '5,'
e NOde State 117628673203 11057bar Sdbof d04207773803 % 36 P
struct pair<*.*: successorMap[l] = 1448df5fdeld3727b700bEEEC4BcE49F cB3ab24] == 1,0,0,1:1024 ':'E.‘:J!-_';.'. E:
. 150ea85df 34 9e0d541 2423026067 9151094 1edaq 12 ﬂf’, !f
d e b u I n struct pair<*.*: successorMap[2] = 37949146363344200249b1c421bdcbd251684280 ==> 1,0,0,9:1024 Iy, L
285a5ad40163edcdBc2d2e10bdaf FAEB4540F7dF3 108 “'ﬂl a2
struct pair<®.*: successorMap[3] = 39b3cccB3fadif0222b30d3747c2eb9deI1bFES === 1,0,0,8:1024 n‘l;' :‘
Sa7395cEhade30af ac968 783039 184febe 33201 SR I"J t &
struct pair<®,*: successorMap[d4] = 93233cP957d12c263709238el3F77d3ab004cE70 === 1,0,0, 61024 fltl
932905277 a01d5d3c0ecdddaaf d2? a9ecb2actlda 72 Jf
struct pair<®,*: successorMap[5] = b2ESd0BF2deadd3bcflebo3EldeebdBabiz2ndel === 1,0,0,2:1024 r/ -
b22b335d491 bBReshI0Z 26824009 9alcEad 39348 24
struct pair<®*,*: successorMap[B] = d1d8a615e787d991736E0002404b7691efEFcfal ==> 1,0,0,7:1024 7 L
d29e6f1402b8832F0243d54ede 26 234 2F 2370b0T 84 :
struct pair<®,*: successorMap[7] = dbfcf05c3eb38bbAd3F24a6ab490bbER0SE10ace === 1,0,0, 41024 | m §5m
dec?b85ab5e4 30675005 4b7R0Eb eB1d07 84636 48 =
b g
E]
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7 e Implemented overlay protocols vz

e Structured: Chord, Pastry, Koorde, Broose %

e Unstructured: GIA ;/,;////

e Gaming protocols/Multicast: VAST ,//;;;l/’;

e Base class for structured overlays to facilitate %
Implementation of new overlay protocols y////f,

e Overlay message handling (RPC, statistics) %{ﬁff

ki e Generic lookup function Wﬁf’
o = e Bootstrapping support o 3
%‘"& e Overlay topology visualization 3/;1
% hx
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e v O S ﬁ‘éﬁ;
e Compare simulation speed with P2PSim 7
2
e Underlay model: 7
e P2PSim and OverSim/SimpleUnderlay: %///
> Constant delay of 50 msec '////;;};/
o OverSim/INETUnderlay: ;7///7///
> Randomly generated backbone (40 routers) %ﬁ
e Number of nodes: 1,000, 10,000 and 100,000 ://;/,é;
e Simulated time period: 1,000 seconds w@;’"’;
5| © Overlay: Chord il
(o e Stabilize interval: 20 sec e
% e Fix fingers interval: 120 sec .“'-.-
e Each node sends a query every 10 sec R
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——— OverSim (Simple model) - Y

mmmm OverSim (INET model)
m P2PSim

3,000 . ) r,//////'/[H

Processing time [sec]

2,000 8 | Wi

1111 LS

1,000 10,000 100,000 . L' -
Number of hodes '

OverSim is faster even with greater level of detail
. Y . : i l !,ﬂ’ﬁ’. _u
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Path length

M
P2PSim crashed

4l
° Vedd

?‘,'h’i.l _"_ . |

L AI' -
0 iy

10 100 1,000 10,000 100,000
Number of nodes

Simulation results are comparable to P2PSim’s "
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e OverSim Is a new, modular overlay simulator %
e Focus on scalability and flexibility E‘?/,y
e Various underlay models for maximum speed, %
maximum precision or real network use Wy
e Many implemented overlay protocols 7’///////
e Easily extendable %%
e
e Future work: %fjj
e New overlay protocols and applications ?f!?ﬁﬁ

> Kademlia, Scribe, i3, P2PSIP ':;’{
e Import models from topology generators %‘
° |mport datasets from internet latency measurements /&=
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http://www.oversim.org/

Download now!
Try now!
Contribute now! L
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