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MAS Purposes

Simulate the behaviour of UMTS user traffic
in a fully IP network

Verify the validity of selected Multicast
algorithms

Provide statistically assessed results
regarding network, QoS and algorithms
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MAS Design

e The context

— MASisbased on afully

— RASN issimulated as a nhode that generates multicast traffic
statistically modelled

— network optimisation is focused on the | P core network
separately from the UMTS access network

CapacitiesA A Reguirements
Core network

\ 4
Cost

IMAACA - GENOA, 28-30 Oct 2004 SAILOR WORKSHOP, 28 Oct 2004



- telespazio

una Societa Finmeccanica

MAS module definition
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MAS Module — Scenario Generator
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MAS Module — Simulation Engine

Algorithm selection

e o

CBT: Core Based Tree PIM/SM: Protocol

Independent Mode

DIMRO: DiffServ Mcast for

Resource Optimisation

v

/ Bellman-Ford’s Algorithm

used to populate routing tables

o I:gerydo-code example

/* Shortest path

for i =
D[i] = INFINITE
length from O to i */
end for

for i = 1 to n-1
for each edge u > v in the graph do

if (D[v] > D[u] + M[u][v]) then
D[v] = D[u] + M[v][u]
\ end for

1 Loop: each edge that is not
the source is set to “Infinity”

2 Loop: minimum D(distance) +
M(weight) from the source is
found for each node
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MAS Module — Paerformance Evaluator

Trace Software Monitor NAM
Network Animation Monitor

Plots of meaningful
parameters
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) — P 100ms 3Mbps
N\

ubD

UDP 50ms 3Mbps

UDP 3.75ms 3Mbps -
1

a—
L ) =

l’ ki

/p/

| ///"/

Algorithm Performance

&
Network Performance

Quuuu ")

IMAACA - GENOA, 28-30 Oct 2004 SAILOR WORKSHOP, 28 Oct 2004



telespazio = %ﬁ

aaaaaaaaaaaaaaaaaaaaaa

MAS software module decomposition

* Network Generator (NG) module

e Multicast Group and Traffic Generator (MGTG) module

e MAS Test Report (MTR) module
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Network Generator (NG) module

To ensure afairly evaluation of different multicast
routing algorithms a random network will be
generated according to the Waxman's mode .

|n the Waxman's model nodes in the network are
distributed at random across a Cartesian coordinate
grid.
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Multicast Group and Traffic Generator
(MGTG) module

Four general service classes.
» Conferencing
* Messaging
 \Web Brousing& Internet/Intranet
« Streaming and Data transfer
Which configurations?

Point to Multipoint (PtIMP), Multipoint to Point (M PtP)
and Multipoint to Multipoint (MPtMP)

IMAACA - GENOA, 28-30 Oct 2004 SAILOR WORKSHOP, 28 Oct 2004



telespazio " J;&_

aaaaaaaaaaaaaaaaaaaaaa

MAS Test Report (MTR) module

The MAS Test Report (MTR) will record the output
provided by the MAS in adelivered structure which

takes into account all the constraints imposed by the
communication problem to the multicast algorithm.

The MAS simulator shall provide statistically assessed
set results form the user population profiles, as identified
by the market analysis
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MAS simple test case NAM output
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MAS test case output statistic

=181 x|

-) Network information Chcygwinhome'admin_muschsimuls
Cptions  Metwork information

Simulation information: Sirulation End2End delays in seconds:

Simulation length in seconds: 5.958391 Minimal detay [EM DM PID): 0075032 [4.0.633]
R 2 M aximal delay [CMOMN.FID) 0.01908 [7.1.653)
Mumnber of sending rodas: 9 Average delay: 0.017743783

e _ a
e P Delavs between current and ather node in zeconds:
Mumber of generated packets: 553 e
Mumber of sent packets: h3 Minimnal delay (PID]: 0015032 [B57]
Mumber of forwarded packets: 1663 b aximal delay (PID]: 0.015032 (1)
Mumber of dropped packets: 0 Average delay 0075032
Mumber of lost packets; ]
Minimal packet zize: g
b azimal packet size: 1020
Awerage packet size: F34.0562
Mumber of zent bytes: 379328
Mumber of-forwarded bytes: 1240000
Mumber of diopped bytes: 1]
FPacket: dropping niodes: ]

e Simulation proceszing times at intermiediate nodes in zeconds:

MNumber of gererated packets: 4 Minimal [node PID]: 0f-1,-1]
Number of sent packets: 4 Maximal [rode, PID]: 0f-1.1)
Humber of forwarded packets: 496 Lverage: a
MHumber of received packets: 53 e :
Mumber of dropped packsts: 0 Proceszing times at cunrent node in seconds:
Mumber of lost packets; ] Minirmal [PID: 0at]
Humber of sent bytes: 32 Mawimal [PID): 0.002 (£42]
Mumber of forwarded bptes: JR9032 Average: 0.001
MHumber of received butes: 48
MHumber of dropped butes: 0
Minimal packet size: 8
Mazimal packet size: 1000
2everage packet size; 7352191
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jitter between node 0 and node 2 [sec]

MAS test case output graphics
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Thank You !!!
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