GrooveNet

GrooveNet - Simulation Guide ST

Rahul Mangharam (rahul@cmu.edu)

This guide describes the simple steps to install and run a GrooveNet
simulation. GrooveNet requires Linux kernel 2.6.* and Qt 3.3

graphics library. SUSE 10 is the preferred Linux distribution.

Step 1: Installation

Follow the steps listed in the GrooveNet Quick Start Guide to install GrooveNet.

In the groovenet/project/bin directory, type ./groovenet to run the simulator. The following start-up
window appears. Click on Auto-Generate to specify your simulation parameters.
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In the pop-up window, under Node Type, select SimModel and enter the number of nodes.

In the blank bounding box region, right click and select Find Address. Enter the desired address such as
4000 Forbes Ave, Pittsburgh, PA or 333 7" Ave, New York, NY. This centers the map to the selected
street. Navigate the map using the arrow keys. Use — to zoom out, + to zoom in and = to revert the map.
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Step 3: Specify Vehicle Parameters

Use the mouse to select the region where the
cars are placed.

Select the parameters for you test. The
following models are provided.

Communication Layer
SimpleCommModel
BasicCommModel

Multiple Access Model
SimpleLinkModel

Mobility Model
FixedMobilityModel
FixedSpeedModel
UniformSpeedModel
CarFollowingModel

Physical Layer
SimplePhysModel
CollisionPhysModel
MultiPhysModel

Trip
RandomWalkModel
DjikstraTripModel
SightseeingModel

GrooveSim - Auto-Generate Nodes . -2

Yy

Mode Type: |SimModeI |', i‘IOU nodes

Parameter: |<O‘therhddresses>
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Bounding box area: 1.8755 sq. km.

Parameter - Type Value

COMM |Fixed ~ | SimpleCommMode [
DELAY |Fixed - 02
DEPENDS  |Fixed -

DOLOG |Fixed ~ |ves |+
ID |Fixed v 19216801

LIMK {Fixed v:lSimpIeLinkModel x|
MOEBILITY !rFixed V_ECarFoIIowingModel -
PHYS |Fixed ~ | CollisionPhysModel |+
START |Fixed - 0
TRACKSPEED |Fixed v |ves [+
iFixed + | SightseeingModel i -

oK | Cancel |

For a simple test, select the parameters as show in the image above. The SimpleCommModel accepts all
packets and rebroadcasts event messages at a fixed re-broadcast rate. The CarFollowingModel
implements car following and specifies the characteristics of a “leader” vehicle that blocks all other
vehicles on the same street segment behind it. The CollisionPhysModel drops packets if concurrent
transmissions are heard within the transmission radius of the receiver. The SightseeingModel is a trip
model where nodes start at a given location and randomly walk until they reach a maximum distance and
then find the shortest path back to the start location. They then repeat this process.

Step 4: Click to specify model parameters ...

GrooveSim - Specify Model Pnrameters...__— .

Model: [SimpleCommModel] COMM

Parameter Type Value

GATEWAY |Fixed -~ |No [~
REBROADCAST | Fixed  |ves |-
REBROADCASTINTERVAL |Fixed - 1

| Proceed

The re-broadcast interval is listed in seconds.
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Groovesim - Specify Model Parameters.

Meodel: [SimpleLinkModel] LINK

Parameter - Type
DEPENDS :

Value

|v_

Proceed

Do nothing here. Click Proceed to go to the next window.

Step 5: Specify the Mobility Model

Groovesim - Specify Model Parameters.

Model: [CarFollowingModel] MOBILITY

Parameter - Type

Value
DEPENDS  |Fixed |+
LEADER |Fixed ~ | Uniform SpeedModet |-
[MULTILANE [0 - (g

Proceed

The car-following model specifies the behavior of the leader vehicle along a street segment. We choose the
UniformSpeedModel for the leader vehicle to introduce some randomness.

Groovesim - Specify Model Parameters.

Medel: [CollisionPhysModel] PHYS

Parameter = Type Value

DEPENDS |Fixed -

MAXDISTANCE |_Fixed il 200

MULTICHANNEL [[ZPe ~ [iNg i
Proceed

The physical layer model specifies the maximum transmission distance in meters. You can choose to

transmit the periodic gps updates and the event message on the same or different channels. In this case, we
choose to send both packet types on the same channel.

Groovesim - Specify Model Parameters.

Model: [SightseeingModel] TRIP
Parameter « Type Value
DEPENDS |Fixed >
MAXDISTANCE |[ZEEE x 3
START |Random v
Proceed

The SightSeeingModel specifies the maximum travel distance from the start position a vehicle may travel

before returning. The distance is measured in km and the start location can be specific or random within
the bounding box.
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Step 6: Add Other Models

7 Groovesimo.o.1 =
File Simulator Network Window

T GToovesim® Create New Simulation

Vehicles | Infrastructure Nodes | Gther Models

[SimpleCommModel] SimpleCommModeld
[SimpleLinkMadel] SimpleLinkModel0
[Sightseeinghodel] SightseeingModel0

i L o
c i 1€

[r]

SimpleLinkModel
SimplePhyshodel
CollisionPhysModel
Mu
WModel Name: | Simple SimpleC
BasicCommModel
PRrameee % LEDL FixedMobilityModel
DEPENDS
GATEWAY |No UniformSpeedModel
REBROADCAST [ves CarFollowingModel
REBROADCASTINTERVAL RandomwalkModel
DjikstraTripModel
Sig|
TrafficLightModel
Mapvisual
CarListvisual

T

L] [

Remove All

E]
~ Vehidle: | - | Reinitialize |

| close |

\ Stap Server |

[Ready

Once all the vehicle model parameters are entered, click on the Other Models tab and add the MapVisual
and CarListVisual models. This enables the user to turn on or off the GUI.

Now Save the simulation file with a .sim extension. To run the simulation, click on Simulator-=>Run.

Step 7: Specify Log File

B

Groovesim - Run Simulation... =3

e ETEEEEEE—— | -
@ Run Once () Monte Carlo _ !—:—

[Simulation Type

[| Duration: |

~5Simulation Time

'::' Real Time @J Fixed Time Increments: !.‘IUIT‘I | ‘

Log File Type Path
GrooveSim Message Log /home/rahulmiempimessages txt
EventLog 1 fhomelrahulmitemplevent. txt

WVehicle Meighbor Log I.n'home.n'rahulma‘tempn'neighbors.txt I I
Bun || Cancel

In the pop-up box, specify the text files to save the message, event and neighbor log files. The event log
records the progress of the event’s messages. The messages log records all the gps messages that have
been sent and received by each vehicle during every rebroadcast. Finally, the neighbor log records the
number of neighbors at each time interval and the number of messages received successfully and number
of collisions. This is useful to monitor the link utilization.

It is important to set the Simulation Time to Fixed Time Increments of 0.7. This is the sim update rate.
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Step 8: Run the Simulation

T Croovesimo 01

File Simulater Network Window
get GrooveSim Widget
\7 Vehicle Type |7Lﬂng\tude
@ 18210801 Local/Simulated -79.939076 "
3 1:216802 LocaliSimulated -79.935254 °
0 1m2168.03 Local/Simulated -79.342343 *
& 1216804 Local/Simulated -79.932357 ©
F 1m2168.05 Local/Simulated -79.930689 "
& 15216806 LocaliSimulated -79.845603 *
192.168.0.7 Localisimulated | 79954343
| @ [1s210808  |Locausimulated
192.168.0.9 LocaliSimulated -79.933856
6] 152168010 LocaliSimulated | 79.350169"
1 18216801 LocaliSimulated | 79.348085 *
& 182168012 LocaliSimulated | 79350082
o 1:168.013 LocaliSimulated |79m7I3"
G 1s2168.0.14 LocaliSimulated -79.936442 *
192.168.0.15 Local/Simulated -79.948532
192.168.0.16 LocaliSimulated -79.936237 * : raiew T
192.168.0.17 Local/Simulated -79.846225 *
[ 1168018 LocaliSimulated -79.951875 ©
[ 192168019 Local/Simulated -79.947450°°
@ 12168020 Local/Simulated 79.932523 " B
 192168.021 Local/Simulated 79.947135 © Wt
L 1s2168.022 LocaliSimulated -79.953553 —f SR
0 192168023 Local/Simulated | 79534027 I N "/
£l \ G %5 O
Vehicle 11 | Reinitialize
Close |
‘ Stop Server ‘
Paused ]

After the log files are specified, the simulation window will appear. Click on Window->Tile to set the
window layout. Then click on a vehicle and drag it to the right CarVisual window. You can pause and
stop the simulator from the Simulator tab.
Clicking on a vehicle in the carList, re-centers the map on the right to that vehicle. Clicking a vehicle on

the map on the right displays its IP address on the bottom left status bar.

Step 9: Broadcasting an Emergency Alert or Road Warning

7 GrooveSim0.0.1

File  Simulator Network  Window

| venicle Type Longitude
(=F [192.168.0.69 Loc: -79.936047 *
192.168.0.70 LocaliSimulated -79.930496 *
192.168.0.71 LocaliSimulated e e
Q132108072 LocaliSimulated 2
& 192168073 LocaliSimulated Message Source: [192.168.083 (192 168.01) =
@1 192168.0.74 Local ge Type
3 192168075 LocaliSimulated () Emergency Message (@) Warning Message
) 192.168.0.76 Loc:
75 192.168.0.77 Localisimulated Message: ||ce ahead!
3 1:2168.078 LocaliSimulated _Message | \ce ahead! =
192.168.0.79 LocaliSimulated R Deep water ahead!
® Send| - o ctruction ahead:
192.168.0.80 Local/Simulated = onsimananes
Send{U tahead!
G 192168081 LocaliSimulated SR neien pavem Antalien
) Emergency vehicle incoming! L
192.168.0.82 Local/Simulated Disturbance ahead!
- 192 168.0.83 LocallSimulated Road tosed ahead!
£ 192.168.0.84 LocaliSimulated Loss of traction causing skidding!
& 192168085 LocaliSimulated Engine temperature Exceedingrecum}z
< 192.168.0.86 LocaliSimulated Ooslatiein taad ahiead] hd |
& 132168.087 LocaliSimulated =
192.168.0.88 LocaliSimulated H
192.168.0.89 Local =
192.168.0.90 Local/Simulated Message Ifetime ‘EUUUUWS :_‘
@ 192.168.0.91 Local/Simulated
| ] | Send H Cancel ‘
X = -
Vehicle | | Reinitiatize |
| close |
\ Stop Server |
|Paused |

To send a message from a vehicle, you must right click a vehicle in the car-list. From the pop-up window,
you can select the message type, message text and lifetime.
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Step 10: Message Propagation

T ETevetimi T

Eée Gimulair MNetwork  Window
| | vetucle Type Longitude a
LRI TocalSimulated ToanIT -
I 152 1680 70 Localsimutated Tam0seT *
192 188,071 LocakSimulated 7950078 ¢
192 108,072 LocalSimutated 73308206
| & 1aeman LocalSimutated Faanse
| & imresore LocabSimulated TeREe
W 1mreaors LocalSimulated T9 904045 *
I o 1T EA0TE LocalSirmulated 70 IEN4A
I 192 1680 77 LoealSimulated Ta51084"
| @ 12107 LocalSimulated 79508000
| mresen Localsimulated P
162 168.0 00 Localsimutated ramn*
| @ mraos LocalSirmulated
: B} 1mesory LoealiSimulated
152 1660 B0 Loealsimuiated 3
| = 122108084 LocalSimulated &
| ® 1arren0es LocalSimutated " b )
| & 1arreanes LocalSimutated 29515479 Y e PR
1 iesonr Locabdimulated reminn” - - g \
| 1mimoss LocaliSimulaled Temm - N . \
|~ 1m1mom LocabSimulated TamTIEs - ™ o
| 19 168.0 %0 Localimulated .79 9530 ¢ ~. N i
| & 1 1eon LocalSimulated TasMseet = s —,
i A0 E— N, = ."-'_"‘-2’-‘
venicle: - Renmalze
Close
Stop Server
Paused

Vehicle that have received the message are displayed in solid colors. You can now see how the message
diffuses from the event-origin vehicle.

Using the BasicCommModel

GrooveSim - Auto-Generate Nodes... 2

This model uses various message rebroadcast rate fices Hee i ol [~} [1nodes S
adaptation and suppression schemes to combat the s BT i) ssatortoee: | Boundini Recviils 2l
broadcast storm problem. The user can specify adaptive M \\ — 7
rebroadcast schemes (AdaptiveEnable) such as the first : \ \
rebroadcast to have a small jitter. The rebroadcast \ |
scheme can be based on distance from the event, the T D Nt
relative location of other re-broadcasters and the
number of overheard messages from unique neighbors. (=)
We highlight here the use of the BasicCommModel in g
the geographic region surrounding the GM Technical Z
Center in Warren, MI.

(o Groovesim - Specify Model Parameters. ——

Model: [BasicCommModel] COMM

1
—
Parameter - Type Value
: 4 S | |
ADAPTIVEEMABLE : Fixed V_[Yes > L A 5
5

BACKOFFWIND W |Fixed - f arfirion et

DEPENDS Fixed - :| ) 0 kel

DISTBASEDENABLE |Fixed - |Yes - Sl D

FASTRBXENABLE [Fixed v |ves v I S

FIRSTREXJITTER iFixed ¥ 500u COMM |Fixed :[BasiccummMndel |+

GATEWAY [Fixed > |No - DELAY (B 02
> ", | DEPENDS lFI}lEd -

LOCBASEDENABLE |Fixed L[Yes - o i = B

MAXRBXINTERWAL Fixed - 5 o |Fixed - 192.168.0.1

RBXINTERVALHIGHTHRESH |Fixed v 500 LI [E7 Zysmple niods z
! = — MOBILITY lFixed  |CarFollowingModel -

RBXINTERVALLOWTHRESH |Fixed - 2000 e = = T =

REBROADCAST |Fixed - [Yes hd START |Fixed & 0

REBROADCASTINTERVAL  |Fixed |~ 1 TRACKsrE= Jgig Lt F
- [EE -0 - | Siahteelighade] -

| Proceed
oK Cancel
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