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WLAN Lab — Opnet Tutorial

Log on to the computer.

N —

Open the Opnet program by writing opnet in the shell.

WS 2008

3. After the opnet program has started you have to build a simple simulation of two WLAN

stations.
4. Go to File and select New.
5. Select Project and click Ok.

6. Give the project name according to your group name. For example, if your group number is

Al give the project name pr 0] ect Al and the scenario name scenari ol.

PO - [EnterEme ) )

Froject name |PVDJ'ECW

Scenario name | scenariol

W Use Startup Wizard when creating new scenarios

K. Cancel

7. Select Create empty scenario and click Next.

) B8 sizipiug Wizzirel itz e pele o )

>
[x

“ou can start with an empty Initial Topology
network and create your network ¢ ECE
using objects frorm the ohject
palette or import directly from Import from ATM text files
another data source. Import from Circuit Switch Text Files
Import from VNE Server
Impart fram XML

[Create el cenario

et = Quit

8. Select Office as Network Scale and select Use metric units.

T StartlipVVizard: Chioose NEtwork Scale

Indicate the type of network you  [Netwark Scale =
will be modeling word

Campus

Logical

Choose from maps

|

W Use metric units

<Back || mext- | Quit
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9. Specify the units as follows and click Next.

Specify the units you wish to use  Size
(miles, Kilometers, ete) and the 100
extent of your netwark, span |
¥ span: [100
Units: Meters -

<Back || Mexts |

Quit

10. Scroll down to the bottom and select the technology wireless lan_adv by clicking on the

corresponding field in the Include? column, and click Next.

| [Select the technologies you wil  [Model Family Include? )
use in your network. toker_ing o
transport Mo
UMTS To
UMTS_advanced Mo
uilities No
VLANS No
wireless_lan No
wireless_Jan 2
=25 [Na | L
#DSL_toolkit [ro 7
| <Back || mew> | out |

11. Click Finish.

Review the values you have
chosen. Use the 'Back’ button to
make changes.

[scale: omee

[size: 100 mx 100 m

Model Family

| " [Mapinfo Maps (background firsty

None selected

B

< Back ‘ Einish ‘

Quit

[

12. The Object Palette Tree will open which shows the different WLAN components as follows.

13. In this step, setup the network model in the project/network editor of the OPNET simulator as

shown in the figure below.

Search by name: ]

Drag model or subnet icon inta workspace

Create Custom Model.

Eind Next

53 Node Models
[ appication Config Fixed Node  Application Configuraion
88 Proiie Conig Fixed Node  Proflle Configuration
[ receiver_group_canflg  Fixed Node  Recelver Group Configurato
e Task confiy Fixed Node  Custom Application Task D
3 wian2_router_adv Fixed Node P Router
‘ (1 wianz_router_adv Mobile Node 1P Router
|&> wian_etn_bridge_adv  Fixed Nods  Ethemet Bridge
(3 wian_ethernet_router_adv ~ Fixed Node  Wireless LAN and Ethernet |
[ wian_ethemet_router_adv  Mabile Node  Wireless LAN and Ethemnet |
|3 wian_ehemet_sips_adv  Fied Node  Wireless LAN, Ether, and|
|3 wian_etemet_cip4_adv  Mbile Node  Wireless LAN, Ethernt, and]
|3 wian_fdiz_v2_router_adv  Fixed Node  Wireless LAN and FDDI P F
[ wien_fotiz_tr2_router_adv  Mobile Node  Wireless LAN and FDDI P F
_ft2_arouter_ads  Fixed Node  Wireless LAN, FrameRelay,
_fi2_aouter_adv  Mobie Node  Wireless LAN, FrameRelay,
I wian_server_ady Fixed Node  Wireless LN Server
@ wian_server_ady Molile Node  Witeless LN Server
. wian_station_actv Fixed Node  Wireless LAN staion
Mobile Node  Wireless LN siaion
Fixed Node  Wireless LAN Workstaion
L& wian_wkstn_adv Mobile Node  Wireless LAN Workstation 0
T3 Link Models
F= 1000Basex  Duplex Link  Eihemet 1000Basex Satelite Subnet
f== 100BaseT  DuplexLink Ethemet 100BaseT .
[e= 10BaseT  DuplexLink Ethemet 10BaseT
Fool Duplex Link Mobile Subnet
TRI Duplex Link Token Ring 16Mops L
Le e Duplex Link _ Token Ring 4Maps /
< ] Subet

Close Help
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Eile Edt View Scenarios Topology Trafic Protocols DES Windows Help
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(a) From Node Models under the item wireless lan_adv in the the object palette, drag the
Application Config object into the opnet workplace with pressing the left button of the
mouse on and then press out the left button and press the right button to drop that in the
workplace.

(b) In the same way, drag and drop the Profile Config object.

(c) Add one wireless LAN fixed workstation which is labelled wlan_wkstn_adv, Fixed Node
and one wireless LAN mobile workstation which is labelled wlan wkstn_adv, Mobile
Node into the workplace.

14. Save your project by clicking Save As... and give the name of your file as pr 0] ect X where
X1is your group number.

15. Configuring applications for the model
(a) Use the Application Config and Profile Config nodes from the object palette.
(b) Configure the Video Conferencing application like as follows using the application
configuration Application Config:
o Click the right button over the application config object, and then click on
Advanced Edit Attributes to open a window with different attributes and
corresponding values.
o Write appConfig for name attribute.
o Click on the Application Definition attribute. Add a row and name as
vdo_app. Set the Video Conferencing item to Low Resolution Video.

NN+ NACEER0) VB utes)
Type: | Utilties

Attribute [value

- [node_0
|Application Config
Je0

@@@@@@AQ%QQQQL

[Go

[@] Fh

(@ F

@) Crol

Extended Aths| Model Dsta\\a‘

| Apply changes to selected objects ¥ Advanced
Eind Next oK Cancel




WLAN Lab — Opnet Tutorial WS 2008

(c) Configure the profile configuration:

o Write proConfig for name attribute.

o Deploy the application you have generated using the profile configuration and
name it vdo_pr o.

o Under Profile Configurations in the applications list add a row and select the
name vdo_app from the drop-down menu.

o Select Start Time Offset as No Offset.

o Select Start Time of the simulation as constant (0) and keep the other items as
default.

vdo_app
oo |No Offset
End of Profile

T e
N circles# 706030
L role

REEEEENSEE

ol
Extended Attrs | Model Details|

| Apply changes ta sslected objects ¥ Advanced
Eina Next | ok | cancel |

16. Configuring some basic attributes of the workstations

(a) Click onto the fixed station with the right mouse button and select Advanced Edit
Attributes.

(b) Set the following values.
m name: node_0
m  x position: 10
m  y position: 50
I

(c) Click onto the mobile station with the right mouse button and set the attributes as follows.
m name: nobil e _node_ O
m  x position: 20
m  y position: 50
m  trajectory: NONE (to make it stationary)

17. Deploying the profiles in the workstations and configuring
(a) Go to the attributes of nobi | e_node_0
m  Set Application: Destination Preference and Application: Supported Profiles as
follows.
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I:‘_@ Applications
[F] Application: ACE Tier Configur... |Unspecified
[F] Application: Destination Prefere...|(...)

[ rows 1
Flrow 0
I»App\lcatlun vdo_app
|- Symbolic Name Mone
[Fl Actual Mame G
rows 1
Flrow o
-rame Office Network.node_0

L Selection Weight 10
[F] Application: Multicasting Specif...|Mone
[F] Application: RSYP Parameters  |Mone

|- application: Segment Size 64,000
[] Application: Source Pr Mone
[=] Application: Supported Profiles  |(.)

|- rows 1
[Flrow 0
-Profile Name vdo_pro

L Trafiic Type &ll Discrete
|- application: Supported Services |Naons
[] Application: Transport Protocol ... |Default

m  Set the following wireless LAN parameters like in the figure below:
e Physical Characteristics,
e Data rate (bps),
o Transmit power (W),
e Packet Reception-Power Threshold (dBm).

| eless (.

] FBSS ldentifier Auto Assigned

l FaAccess Point Functionality Disabled

1 -FPhysical Characteristics Direct Sequence
1 |- Data Rate {bps) 11 Mbps

| [p] Channel Settings [ 5]

| - Transmit Power (%) 0.001

l -FPacket Reception-Power Thr. |-67

(b) Go to the attributes of the node node_0.
m  Set Application: Supported Services

[F] &pplications
[F] &pplication: &CE Tier Configur.. |Unspecified
[B] Application: Destination Prefere...|None
[P] Application: Multicasting Specif..|None
[F] Application: RSVP Parameters  |None
| Application: Segment Size 54,000
[F] &pplication: Source Preferences |None
[B] &pplication: Supported Profiles  |[None
[ application: Supported Services [N
[B] Application: Transport Protocol . |Defau\t

hame [Description Al
vdo_app |Supported
7|
| I
1 Rows
oK Cancel

m  Set the following three Wireless LAN parameters like in the figure below
e Physical Characteristics
e Data rate (bps)
o Transmit power (W)

WS 2008
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e Packet Reception-Power Threshold (dBm)

i | Parameters (.0

FBSS Identifier Auto Assigned

| Access Point Functiohality  |Disabled
|-Physical Characteristics Direct Seguence
-Data Rate {bps) 11 Mbps
[F] Channel Settings 48]

|- Transmit Power (W) 0,001

|- Packet Reception-Power Thr...|-67

18. Choose the statistics for the workstations
(a) Go to DES in the menu bar and click on Choose Individual Statistics....
(b) Click Node Statistics, then Wireless LAN. Check Delay (sec), Throughput (bits/sec),
Data Dropped (Buffer Overflow), Load etc. as follows.

| wireless Lan
B &P Connectivity

i Drata Dropped (Retry Threshold Exceeded) (hits/sec)
| Delay (sec)
Load (bits/sec)
Media Access Delay (sec)
J&| Throughput (bits/sec)

(¢) In the case of Global Statistics, you can check Delay (sec), Throughput (bits/sec), Load
(bits/sec), Retransmission Attempts (packets) etc.

19. Run the simulation
(a) Go to DES in the menu bar and click on Configure/Run Discrete Event Simulation.
(b) set the items Duration = 1 minutes, Seed =128 etc. as shown in figure below and run

g I O)ECLIRES =i o] e
v
Simulation Set Infa Number of runs in set 1
Common | - Common
Bl Inputs Duration: [ 1 minute(s)
[+ Outputs
b} Execution Seed: [128 Multiple Seed Yalues
[FF Runtime Displays
values per statistic: [100
Update interval: | 500000 events
Simulation Kemel: Development =
Comments Al
- 7|
Run ‘ cancel Apply Help ‘
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20. Collect the results:
(a) Keep the mouse pointer over project editor and click the right button of the mouse.
Choose View Results in the pop-up menu.

(b) To get the average value, select average in the drop down menu which is set to As Is by
default.

(c¢) Click on the show button and you will get a window like below.

= dEStimation o @Hice NERNOT R ) alix

average (in Wireless Lan.Telay {sec))

4, 600,000 average {in Wireless Lan.Throughput {bits/sec))

1, 250,000

1, 000, 000

750, 000

<00, 000

2E0, 000

(d) Check other statistical results like global throughput, delay, Load etc.

21. Go to Scenarios in the menu bar, click duplicate scenarios and give a name to new scenario as
scenario2.

22. Change Data rate (bps) for all nodes (node 0 and mobile node 0) to 2 Mbps in scenario?2.
Then run the simulation again and view results like 19 and 20.
(a) What difference have you observed in the case of throughput and delay?
(b) Checking the data dropped due to buffer overflow graph give some explanations.
(¢) You can compare the results of scenarios by selecting all scenarios in drop down menu in
results window.

23. Go to Scenarios in the menu bar, switch to scenario scenariol
24. Go to Scenarios in the menu bar, click duplicate scenarios and give a name to new scenario as
scenario3.
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25. Add another wireless LAN mobile workstation into the workplace in scenario3. It can be done
in two ways. Adding from object palette or copy the mobile node 0. Here we use the second
one.

(a) Copy the mobile _node 0, paste into the workplace and set the following values.
m name: nobil e node 1
m  x position: 10
m  yposition: 60
(]

wwwww
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(b) Change Data rate (bps) for all nodes (node 0, mobile node 0,
mobile node 1)to 11 Mbps. Run the simulation and view results like 19 and 20.
(c) Optional (if results behave wrong): Set the wireless LAN parameter Buffer Size (bits)
for node_0 as 1024000
26. Go to Scenarios in the menu bar, switch to scenario scenario?2
(a) Go to Scenarios in the menu bar, click duplicate scenarios and give a name to new
scenario as scenario4.
(b) Change Data rate (bps) for all nodes (node 0, mobile node O,
mobile node 1)to2 Mbps. Run the simulation and view results like 19, 20 and 21 (a,
b).
27. If you have time, you can make a new scenario with more mobile stations and observe the
results.



