Simulating Routing over
Virtual Nodes




Role of Simulation

® Repeatability

® Detailed control




A Typical Simulator

For example, ns-2
Discrete event simulator

4

e i - X S Y 8 . i (S G
L2 A ) ‘ ’ g b ™ S 2 b

AN

round a ent queue

N
e




lrritations

® | ots of custom interfaces

® Generally asynchronous




$ns_ node-config -adhocRouting $opt(adhocRouting)
-11Type $opt(1l)
-macType $opt(mac)
-ifqType $opt(ifq)
-ifglLen $opt(ifqglen)
-antType $opt(ant)
-propInstance [new $opt(prop)]

R -PhyType $0pt(net1f)
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void ECHO Agent::timeout(int)

{
sendit();

echo_timer_ .resched(interval );

¥

void ECHO Agent::sendit()

{
Packet* p = allocpkt();

ECHOHeader *eh = ECHOHeader: access(p \>b1ts()), el

..‘_

" 4 >
i R .&n Q s‘: Y % h a¥= 11 aY 2 ¥ D (' —‘, 3 Py ,\\ ‘: ,-5
b {..v.~,,‘:;(.'r‘-_‘.: } "‘ p.N > L C -"; & -'.n. (,",-j_:":_.\-."‘., ‘!:_ 10 .: .,;_7 ._-a-':.:' LY -.».3-‘., ) 1L *" \‘.r;-, F;-.’:f, 9 " v
X ] - 4 — L — J £ =5 - - " . 2 ,- ot b

. y TN
oLl o Sy IR LA
) e T TP 5 F Bt
“ . . R e 3
RO A e LA
3 a1 |
(5 % A
" o .7 ) YRS
L




A Slightly Different
Approach...

® Still event based

® | et people write simulator code that

resembles real code




Timers in ns-2

void HelloTimer::handle(Event*) {
agent->sendHello();
double wait = min wait +
((max_wait - min_wait)*Random: :uniform());
Scheduler::instance().schedule(this, &intr, wait);
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rchitecture

BroadcastSocket

FaradayCage

BroadcastMedium Filter

Lag

sched_call




onfiguration

® [wo files

® scenario files describe simulation




Trivial Scenario

sim.cfg

medium:
recv lag:
bcast: 0.02
0.001




What'’s Missing...

® Radio and antenna models




Simulating Virtual
Nodes

® |mplemented as a layer on top of the sim
® import vnesim

® Provides a variety of helpers




Virtual Nodes

Virtual Node Emulation Client Node

VN CN
Application Application
I H
v
Manager Manager Manager

Multiplexing

Message Path +—>

Method Call <----» Wireless
Network




vnodes.cfg

mobile nodes:
number: 50
client: path/to/client.MyClient
paths: mobility.trace

virtual nodes:
applications:
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VN Scenario

import sim, vnesim, random, math

config = sim.parseConfig("vnodes.cfg")
vnesim.init(config)
sim_length = 3600




VN Scenario

import sim, vnesim, random, math

config = sim.parseConfig("vnodes.cfg")
vnesim.init(config)
sim_length = 3600

for node in range(1l, 4):
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Writing VN Apps

® Virtual node applications are reactive




Client Interface

class UpdateClient(vnclient.VNClient):
def init (self, name, vn_map, mnode):
vnclient.VNClient. init (self, name, vn_map, mnode)
self.sock = vnesockets.ClientSocket(self)

: N ’ A Ll .\ RS e i o - b £ N el ? v y . ot B y " S o i

L L TR N g, Ly e T A v N R e S R S Bl b e S R L i S R S SR Al e DL WS Nt B D D el SRR LA B LSRRt L - sy PECRTAL, TR W &% 2

5 ok PN LS L T ».t,n,’\.) “"5‘.43) IR LAY G RS 2T T AT AP B O XA IR e o PR 13 Rt S SN z '{A-‘r’ Pk st ot B YT R ,3(7 "'.&"";“ L e M R N <
< AN e o ettt 1 I oy iy N BRI Bl A 4 4, o S TR, o 0 L L P S A 3 e oo, o AT e ot St T

« . % ?""-\ ALy a | S e '-‘ PR ekt e .,}m?'.,';. .';’_ LR PO R s e < .ﬁ. e Ty T R Rl A ot e A el R BNy L SR A b '-’;"_. e ffs.'?‘_‘: E: ;-,._-'.1. . iy s Lk D Gk R e SN A bog s

pa v . ’ it & = ’ ™ = b S5y SO o "5 B s T - LY Vi ~ A S 2a I0A ! 3 P e & oy \ ¥




App. Interface

class MyApp:
def init (self, region, vnmap, state=None, mnode=None):
pass

def getState(self):
pass

def loadState(self)
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Logging

® |ots of it

® Example:
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Visualization

Time: 31.57513

Max X: . , VSA Rows: VSA Cols:

Sim Log:

Mobility Trace:




VN Routing

® |Implemented as three services




VN to VN

® Greedy geographic DFS

® Messages are forwarded to the VN
nearest the destination




Node Location

® Each mobile node has some home locations

® Home locations are found by hashing the
node’s name




Implementation

® VN based routing schemes implemented
inside VN app / client scheme.




Points of Comparison

® Other routing protocols
® Non-geographic
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Calibrating Sim

® Seems worthwhile to repeat published




Metrics

® Packet delivery fraction
® End to end delay

® Routing packets per delivered data packet




