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Exercise 1.1: ns-2’s Hello World  Universitdt (. Miinchen

UCreate the following scenario
— Two nodes, link in between
— Sender agent: Agent/UDP
— Receiver agent: Agent/Null
— Connect agents
— Data source: Application/Traffic/CBR

— Run from 0.5 to 4.5 sec, finish at 5.0 sec

1000 Byte, Rate 1,5mbit
’ Application/Traffic/CBR ‘

| Agent/UDP T . Agent/Null |
1 2mb 10ms DropTail
’ Node | \ Node ‘
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Exercise 1.2 Universitat (» Miinchen

UExtend to the following scenario

’ Application/FTP ‘
’ Agent/TCP ‘
’ Node

1 mb 10 ms DropTail

’ Agent/TCPSink H Agent/Null ‘
Node ‘

1000 Byte, Rate 1,5mbit
’ Application/Traffic/CBR ‘

| Agent/UDP |
’ Node

2mb 10ms DropTail

2mb 10ms DropTail

2008 Frank Eyermann 4




der Bundeswehr

Exercise 1.2 Universitdt (> Miinchen

— Connect the appropriate agents

— Start the FTP application att = 0.5s
— Start the CBR data source att = 1s
— Terminate both att=4.5s

— Visualize the bottle neck queue:
$ns duplex-link-op $n2 $n3 queuePos 0.5

URun the simulation
UReplay the simulation with nam.

— Observe the queue and the load on the
bottleneck link
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Exercise 1.3 Universitdt 3 Miinchen

UChange the bottleneck drop policy
— from DropTail to RED (Random Early Detect)
— What changes can you observe?

QThe FTP traffic is now very bursty.

— Change the RED queue parameters trying to
make it smoother

—set | [$ns link $n2 $n3]

—set q [$1 queue]

— #$q set thresh_ ?? # default O

— #$q set maxthresh_ ?? # default 50

— #$q set linterm_ ?? # default 0.1
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Exercise 1.4 Universitdt (3 Miinchen

Based on 1.2

LName each flow
— $agent set fid_ number

UColor flow 1 red and flow 2 blue
— $ns color number Color
UPredefine the links’ orientation for better

layout
— $ns duplex-link-op $n0 $nl orient right-
down

JRestart simulation
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Based on exercise 1.3
— Despite tuning the queue’s parameter the
gueue length changes in drastically
— Color the packets

— Do you see why the RED queue does not
perform as expected?

— What function needs to be implemented?
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Exercise 2.1: Tracing Universitdt (3 Miinchen

LBased on exercise 1.4

OTrace all events on the bottleneck link

LCreate a second trace file for only the
drops

LOpen the document ,NS-2 Trace
Formats”
— What is the normal trace format?
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Exercise 2.2: Monitoring Universitdt (3 Miinchen

Based on Exercise 1.4

UCreate a monitor for the central node

QUse samplelnterval=0.1to
periodically write information to file

QDo not forget to trigger the monitoring
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Exercise 2.3: Monitoring Universitdt (3 Miinchen

UBased on Exercise 1.4
UCreate a monitor for the central node

URead all 0.05 sec the following values for
each time period:
— Throughput
— Packet drops
— Average packets in queue
— Average time of a packet in queue
QWrite them to afile
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Exercise 2.3: Monitoring Universitdt (3 Miinchen

OHints:
—You need to create a Samples object for the
average delay
— Create a procedure which retrieves the infor-
mation from the Monitor and writes them to file

— The average packets in queue you get from the
respective built-in integrator

— Care for the case when no packets have been
received in one period

— Have the procedure schedule itself again at
[expr [$ns now] + 0.05]
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Based on exercise 1.2 and 1.3

QCompare utilization of the bottleneck
link and average time of a packet in the
queue for DropTail and RED queuing
discipline
— Use QueueMonitors and Samples for the

respective data
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Exercise 2.5: Monitoring Flows  Universitdt (. Minchen

Based on exercise 2.2

OMonitor the both flows separately
— Use the standard output format
— Look for the format at page 243 of ns_doc.pdf
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Exercise 3.1: Trace Post-Processingversitdt (., Minchen

Based on exercise 2.3

QVisualize the drops and the average
packets in the queue with xgraph and
gnuplot i e

“peitats,mn uring 158
+ Foueuekata gen]sysaps 15

X xgraph (=1 Eop =)
X Graph
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Exercise 3.2 Universitdt (3 Miinchen

A

L Create the following scenario

Client 1 QAIll clients pull FTP data from
0.5t0 4.5 sec
Client 2 @ AN

16Mbit

25ms
—__ 16Mbi ) 100 Mbit
25ms 56 Mbit 8ms
12 ms. DropTail
. DropTail Q
i

FTP Server

s Client 4
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Exercise 3.2 Universitdt (3 Miinchen

dShould Client 1 invest in upgrading to a
25 MBit/s or 50 MBit/s link?

QOr better invest in a Fast-Path option
reducing the delay to 15ms?

Could the provider’s queuing discipline
influence the user’s decision?
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Based on exercise 1.4
QVisualize the packet jitter of the CBR

data
X xgraph =R EcH5)
— Remember | el X Graph
to skip gggggggggggggg
dropped o
packets o g N -
LS 1 |
uuuuu | LIV, e g b Al ¢
M WU U
10.0000 P f ”"“’ : ’ ' ’lf
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Exercise 4.1: LANs Universitdt (3 Miinchen

Create atypical 10 MBit/s Ethernet

m m 4 FTP-Clients
FTP-Server ‘ }—{ }
Router

QThe LAN delay should be 1 ms

UThe connection from the server to the
router is a WAN (2mbit/s, 10 ms)

USimulate 5 sec. FTP-Transfer
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Exercise 4.2 Universitdt (3 Miinchen

Unam shows a quite long queue

OdWhat is the average queuing delay of a
packet?

OHow could the delay be reduced? Think
of exercise 1.3
— Repeat the simulation
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UCreate the following scenario, all links
10MBit, 8 ms, DropTail

USend CBR data
1->6,3->8,
5->2,7->4
Rate = 1.5 MBit,
Size =500 Byte

UActivate session-
based routing
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ULink node 1to node 2

— Fails each 1.5 sec for 0.5 sec
UNode 5

— Is down between 1.6 and 2.5 sec
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Exercise 5.3: Routing Universitdt (3 Miinchen

Based on exercise 4.1
QDialup backup line, if WAN connection
fails
— Volume based, quite expensive
—1mb, 15ms
— Simulate deterministic failure 2sec up, 0,5sec

,,,,,,,,,,,

fffffffffff '

down | N §

ffffffffffffffffffffff

RAS-Server
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Bug in ns-2.3x Universitdt (3 Miinchen

LOn activating or deactivating of a link:
foreach node [[Simulator instance] all-
nodes-list]

{
# XXX using dummy O for "changes-

$node notify-mcast O

}
—“LAN” is a node (LanNode) but misses

notify-mcast
— Hack: find method notifiy-mcast of node
— Create an (empty) method stub for LanNode
— Run make in folder ns-2.33

2008 Frank Eyermann 24

12





