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Ethernet Network with Shared Medium

The objective of the exercises

The aim of exercise is to familiarize with working of Ethernet network with shared medium and
observation of such network in various configurations of station and its parameters.
The goal will be reached by analysing following cases:
e peer to peer architecture,
e client server architecture.
The influence of stations amount will be also tested.

Preparation

1. Run OPNET IT Guru Academic Edition

QPMETIT Guru
Academic Edition

B3 IT Guru Academic Edition 9.1 - - ‘ [E=NEEA =~

File Edit License Windows Help

OPNET

Academic Edition

OPNET Technologies, Inc.

IMPORTANT!

The decimal separator in Regional Setting should be set to dot, not coma. In polish version of
MSWindows: Panel Sterowania—>Opcje regionalne | jezykowe—> Dostosu;.
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Separator listy: I;

Liczby | Waluta I Godzina I Data I
Prayktad
Dodatrie: [123 456 73300 Ujemne: |-123 456 783,00
Symbal dziesisthy: II j
Liczba cyfr po symbolu dziesietpm: |2 j
Sumbol grupowania cylr: I j
Grupovanie cyfr: I‘I23 456 789 ﬂ
Symbol znaku minus: I j
Format liczb vjemnych: |-1 Al ﬂ
Wipswietlanie zer wiodacych: ID.? j
[
[

System miar: I Meticzne

] I Anuluj | Zastosu| I

2. Create new project by command New... in menu File. The window New will appear. The
Project option should be selected.

2 New e E ]

| Project

=~
Cancel | oK I

3. Enter the name of new project and first scenario, e.g. as in the following picture

Erter Mame [

Project Name: | MyHUB

Scenaro Name | low _load

Cancel | . QK
Confirm the choice by button OK.
4, In window Initial Topology select Create Empty Scenario (as in picture) and click Next.
[ E Startup Wizard: Initial Tepology l_'i"J

You can start with an empty network and create Initial Topology
sl B vt
palette or import directly from another data ate Empty Scenario

SOUrCe. Import From ACE
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5. In window Choose Network Scale select Office and click Next.

E Startup Wizard: Choose Network Scale lﬁ

Indicate the type of network you will be modeling. |Ne°twork Scale J
Warld
Enterprise
Campus
Logical
Choose From Maps

[v Use Metric Units

Quit Back | Next |

6. In window Specify Size leave default parameters.
Ba Startup Wizard: Specify Size lﬁ
Specify the units you wish to use (miles, Size : Meters j
kilometers, etc.) and the extent of your netwark.
¥ Span [100
Y Span 100

Then click Next.

7. In Select Technologies windows select and include (set to Yes) two technologies: ethernet
and links..
E Startup Wizard: Select Technologies lﬁ
Select the technologies you will use in your Model Family Include? ﬂ
network.
demands Mo
Equipe Mo
ethcoax Mo
ethemet Yes J
ethemet_advanced fres |
eXireme Mo
fddi Mo
Fore_Systems Mo
Foundry Mo
frame_relay Mo ﬂ
Quit Back | Net |

Then click Next.

8. In Review window confirm the chooses by OK button.
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| Startup Wizand: Review

Review the walues pou have chozen. Uze the Crale |U[ﬁce |
‘Back' button to make changes.
Size [100 mx100m |
(Mol Famil =]
[ethemmet |
links

it Back | oK I

Creating the model of network

In this step the model of network of computers connected via hub will be created. This task could
be realised in one of two ways — manually and using Rapid Configuration wizard. The second way is
realised as follow.

1.
2.

o vk~ Ww

The Object Palette can be closed. It is not needed in current task.

Open Rapid Configuration command in Topology menu. Then choose Star in
Configuration list and confirm clicking OK.

Choose ethernetl6_hub from Center Node Model list.
Choose ethernet_station from Periphery Node Model list.
Choose 10BaseT from Link Model list.

Set number of station Number to 16, then conform all above settings by clocking OK.

Rl Rapid Configuration: Star X

MODELS
EenterNodeMDdel!ethemeﬂﬁ_huh j

Periphery Mode Model | ethermet_station j Mumber | 16

Link Model | 10BaseT -

PLACEMENT

Center

w2 (A0 v 50,000 Radiuz |24.898
Select Models.. LCancel ‘ ok I

Click using right mouse button the hub and choose command Set Name. Set its name and
confirm by clicking OK.

Setting the station traffic
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1. Click on of the station on the scheme and using right mouse button choose Select Similar
Nodes. As the result, all station will be selected.

il Project: Lab1_Sieci_wspoldzielone Scenario: male_obciazenie [Sub... Q@@

File Edit Yiew Scenarios Topology Traffic Protocols Simulation Results Windows Help
"’. y Seml] ] ZOOM UNZOOM ’ rreTae =
| v :j: :!z 9 ﬁ) p & |
0.0 125 250 75 L5000 625 750 875 4]
250 ) =
- - : 1
~ el o
hode_8|
375
50,0 =
4
T
IEZ,EJ -
node_ 3
R o
oo eca =] 7 —
L =l | = node 2]
N |
s node_1 {
1 | | |
" | ; z | | _}:J
|16 objects changed.

2. Use right mouse button clicking one of the station and choose Edit Attributes command.

Mark Apply Changes to Selected Objects option to apply changes to all stations.

4. Expand Traffic Generation Parameters and Packet Generation Arguments node in the
tree of settings.

5. Set ON State Time to constant(1000) and OFF State Time to constant(0). It set
permanent transmission from all stations.

6. Set Interarrival Time (seconds) to exponential(0.005) and Packet Size (bytes) to
constant(200). It will cause that each station will be sending one datagram for per
millisecond. The size of each datagram is set to 200 bits.

w

iﬁ—](nnde_ﬁ) Attributes - |EI|5|
Type: Istation
| Atribute | Walue ;I
&) -name niode_8
& | model ethemet_station
%) [2] Traflic Generation Parameters [..]
(‘:?) |—Start Time [zecondz)] canztant [5.0]
@ |— 0OM State Time [secondz) constant [1000.0]
) |—DFF State Time [zeconds) conztant [0.0]
(‘:?) B Facket Generation Arguments [..]
(‘:?) I—Interarrival Tirne [zecands) exponential [0.005)
) I—Packet Size [bytes) constant [200]
) L Segmentation Size [butes] Mo Segmentation
(‘:?) L Stop Time [seconds] Mewer
[~ Apply Changes to Selected Objects [~ Advanced
| Find Mext | Cancel | oK
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The average traffic generated by single station can be calculated using the formula:
AAT = SD x SP

where

AAT — average amount of traffic [bites per second]

SD — size of datagram [bits]
SP — speed of traffic [datagrams per second]

Configuration of simulation

1. Open Choose Individual Statistics... in Simulation menu.

2. Expand Global Statistics node and then Ethernet node and mark Delay (sec) option.
3. Expand Traffic Sink node and mark Traffic Received (bits/sec) option.
4. Expand Node Statistics, then Ethernet and mark following options: Collision Count, Load
(bits/sec), Traffic Forwarded (bits/sec), Traffic Received (bits/sec), and Utilization.
5. Click OK.
ﬁ Choose Results |:|@||g|
[HE| Global Statistics -
| Ethemnet o
l—ﬂ| Dielay [zec)
| Traffic Sink

HM End-toEnd Delay [seconds)

HB Traffic Received [bits)

HIEE| Traffic Received [bitz/zec)

HBl Traffic Received [packets]

LB Traffic Received [packetsfsec)
| Traffic Source

HB Traffic Sent [bits]

HIEE| Traffic Sent [bits/zec]

HIl Traffic Sent [packets]

LB Traffic Sent [packets/sec)

[=HE| Mode Statistics ]
| Ethernet

HMB Burst Duration [sec)

HM Burst ON/OFF

HBl Burst Size [packsts)

HIE| Collision Court

HB Delay [sec)

T Loadibit) f
Kl

LCancel ‘ ok ‘

6. Open Configure Discrete Event Simulation... in Simulation menu.
7. Open Common tab and change Duration option to 40 and the unit to second(s).
8. Conform changes clocking OK.
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iﬁ-]l:unfigure Simulation: Siec_wspoldzielona-Male_obciazenie -0 x|

Comman

Global.&ttlibutesl Object .t’-‘-.ttributesl Heportsl SL.&S' .l'-‘mimatinnl F'rofilingl .-’-‘n.dvancedl Ervvironment Filesl

Duration: | 30 Fsecondis] vl

Seed: |128
Walues per statistic: I'IDD
IUpdate interval |1DDEIEIEI Events

[v Enable simulation log

Bun Help | Lancel ark

Multiplication of scenario

The defined above scenario will be duplicated to define the another one with higher load. To do

1. Open Duplicate Scenario... from Scenario menu and set the name of new scenario to
high_load.

2. Confirm clicking OK.

3. Click on of the station on the scheme in new scenario and using right mouse button
choose Select Similar Nodes. As the result, all station will be selected.

4. Use right mouse button clicking one of the station and choose Edit Attributes command.

5. Mark Apply Changes to Selected Objects option to apply changes to all stations.

6. Expand Traffic Generation Parameters and Packet Generation Arguments node in the
tree of settings.

7. Set Interarrival Time (seconds) to exponential(0.001) and Packet Size (bytes) to
constant(200).

Start-up of simulation

1. Open Manage Scenarios... command from Scenarios menu.
2. For both scenarios set Results as collect and recollect.
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_ioi

Praject Marne: ISieu:_wspoIdzieIona

## |Scenario Name Saved |Results Sim Time I;I
Duration |Units

1 [Male obciazenie | saved | <collects an second(s)

2 Duze_obciazenie zaved  <collact: 30 zecond(z]

=
Diefete [iscard Hesults Eoflect Hesults Cancel | oK I

3. Click OK button to run both simulations. The second will be executing after the first one.
4. Click Close button when both simulations will finished.

Results analysing

1. Open menu Scenarios and choose Switch to Scenario....

Choose first scenario.

Open menu Results and choose View Results....

Expand node Global Statistics, and then Traffic Source.

Select Traffic Sent (bits/sec) option.

Expand Traffic Sink node.

Select Traffic Received (bits/sec) oprion.

Shown on the charts you will notice that when a small load on the shape of the graph

representing the number of bits received is virtually the same as the graph of the

number of bits sent.
9. To hide preview unmark options Traffic Sent (bits/sec) and Traffic Received (bits/sec).
10. Close preview clicking Close button.

Repeat above for second scenario.

PNV~ WN

iﬁ-]simulatiun Sequence: Siec_wspoldzielona 5'
Simulation runs to go: 2 Elapzed Time: — — Estimated Remaining Time: —
Running: Male_obciazenie I_ 12s. 3.

[ ]

Simulation Speed Messagesl temony Usagel temary Statsl Profi\ingl

W Current Simulation Speed [events/second)

B Average Simulation Speed [events/second]
300 000

200 000 /
100 000
D /

1] & 10 15
Simulated Time [zeconds)
Simulated Time: 11s. Events: 3100000
Update
Speed: Average: 259696 events/sec. Cumrent: 2BBEEE events/sec

¥ Save output when stopping simulation

Pauze Besume Stop Run Stop Sequencel Llaze |
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1. To compare results of simulations choose Compare Results... command in Results menu.

2. Expand nodes Object Statistics, Office Network and node_0, and select Load (bits/sec).
See the charts.

3. Click Show to see more details.

4. Close window and confirm by clicking Delete.

5. Click again Load (bits/sec). to turn active chart off.

6. Expand the node with name of Hub and mark Collision Count option to see appriopriate
chart.

7. Click Show to see more details.

8. See also other statistics — Utilisation, Delay (sec). the last one is available in group
Ethernet in Global Statistics menu.
Below some exemplary charts are presented.

1=
Discrete Event Graphs | Displayed Panel Graphsl
| Global Statistics ;I V¥ Show Preview
Bl Ethemet
[CHE Traffic Sirk £ 000 000
I_H| Traffic Received [bits/zec) ﬂr-.‘hlqn 4\,..,.1‘1'. h
[EHE| Traffic Source
L= 4000000
Obiject Statistics
Bl Office Network
2000000
1]
£ 000000
4000000
2000000
Ui | |
1] 20 40
time [zec]
I Stacked Statistics LI I Thiz Scenario LI
-
LI b IAS Iz =l
Results Generated: 14:57:10 pat 10 2009 Unszelect | Add | Shiow I
Cloge |
=
Discrete Event Graphs | Displayed Panel Graphsl
| Global Statistics = | = Show Preview
Ethemnet
[CHE Traffic Sirk £ 000 000
I_H| Traffic Received [bits/zec) ﬂr-.‘hlqn 4\,..,.1‘1'. h
[EHE| Traffic Source
4000000
Obiject Statistics
Bl Office Network
2000000
1]
£ 000000
4000000
2000000
ol | |
1] 20 40
time [zec]
I Stacked Statistics LI I Thiz Scenario LI
-
LI b IAS Iz =l
Results Genersted: 1457:10 pat 102009 Unsekct | add  |[ Show |
Cloge |
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ﬂ\fiew Results

[=HE| Global Statistics
-] E Etherret
Bl Dolay [sec)
[=HE| Traffic Sink
[4| Traffic Received [bits/sec)

[=HE| Traffic Source
[Z| Tiaffic Sent [bits/sec)

H Object Statistics
|

Object Statistics

Stacked Statistics =l |—
[psls

| node_16 of Office Network

—#]Koncentrator of Office Network

i 0,7033112583
¥ 36s

Mearest Point:

i 0,87 14707465
w 36s
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ﬂEthErnet.Delay {sec)

The report

Students work in pairs or alone. The report should include the results obtained during exercises
and conclusions.
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