Common.GUI
SensorNetwork |- InterconnectionNetwork :\ T
QueuingNetwork Logic . MarkovModel
\ ;"‘/ //,«M/ )
‘ v e L
BaseComponents L
Distributions

(from BaseComponents)

Common Log4net util
(from BaseComponents)
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OutputVCBuffer EjectionChannel

PE
InjectionChannel InputVCBuffer MessageConsumer

&sIsReady

%0OnReady()

RE

&snTotalMessagesW
—— &snBlockedMessagesW

&sallowFlitPipelining ®SetNode()

_ %RemovelnputChannel()
“’LOCkSWItC_h() %AddIinputChannel()
“UnlockSw!tch() %SetlnjectionChannel()
®UnlockSwitch() ¥RemovelnjectionChann...
%SetinputChannel() %AddOutputChannel()
“SetOutputChanni... ¥RemoveOutputChannel()
%OnUnlockSwitch() |- ¥SetEjectionChannel()
9CheckAndTransf... ¥RemoveEjectionChann...
SOnFl itFetched() “|_%0OnMessageRouted()
%OnFlitDelivered() Queue
%OnLockSwitch()

%OnUnlockSwitch()
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InputChanged Input value wont
“““ -1 be changed now
Clear previous Yes This Input has already
Inertial event an Inertial event
No

No Zero

Register an Inertial \

delay event
\ / Yes

of Inertial delay event

T

Waiting for activation

Input fixed

Set input port valueSettled

‘\ to new one

InertialDelay is

Delay model

RisingFalling

/ Calculate output based on settled
[ values determine rising or falling delay |

Remove old Yes

event(s) and its time is after this one

T

/ Register Propagate >
\

event for this input

Waiting for
propaation

Currently has Propagate event(s)

Transfer

/ Register Propagate Register Propagate
\ events for this input \ Event

/ Set
\

ValuePropagated >

Calc. ouput based
\ on prop. values

/ Set output value \
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PhysicalChannelSender OutputVCBuffer Through
&ChannelDelay 1> | function call
&sallowFlitPipelining e
&scurrentVCNumber +VCBuffers :
&scurrentFlit L | VCArbiter
&deliveredFlit P
&sutilizationTime 1 ¥Arbitra...
&snDeliveredFlits
%OnDelivered() : :
®Deliver() PhysicalChannelReceiver
%GetOutputVCBuffer() . _
Message *IsBusy_() . +In PUSh::ILItiS
&ID %OnDelivering() . +vCBuffers
& data : Object =
&senterNetworkTi... reugn LirtputvCBuffer
Gsize . Switch R
%gourpe . +OutputChannels &allowFlitPipelining &pnTotalMessagesW
SEITETSL . &snBlockedMessagesW
LockSwitch()
®UnlockSwitch() ¥SetNode()
Flit :UnlockSWitch() :RemovelnputChanneI()
SetinputChannel() AddInputChannel()
%Elci;\r;\t/?(;]tth ¥SetOutputChann.... ¥SetinjectionChannel()
&sflitNum %OnUnlockSwitch() ¥RemovelnjectionChann...
¥CheckAndTransf... #AddOutputChannel()
%OnFlitFetched() ¥RemoveOutputChannel()
%OnFlitDelivered() ¥SetEjectionChannel()
%OnLockSwitch() ¥RemoveEjectionChann....
/ #OnUnlockSwitch( *OnMessageRouted()
1
InjectionChannel EJectl&lpﬁannel SRoute()
BaseMessageGenerator
(from BaseComponents)
&sEnabled
%OnMessageGenerate... S
%GenerateMessage() — PE
¥OnMessageDropped() R BaseNodeAddress
¥SetNode... (from BaseComponents)
¥DropRat...

FourPartedMessageGenerator

- Through i
MessageConsumer function call
| &IsReady

BaseXEventGenerator %0OnReady()

(from BaseComponents)

#OnXEvent()
MessagelLengthDistribution DestinationDistribution
(from BaseComponents) (from BaseComponents)
%GetMessagelength() %GetDestination()
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QueuingNetwork.Queue

%TimeoutHandler()

JobGenrator
OnFirstSlotFilled &I0bjectSink tar...
Dispatcher
&:I0bjectSource sou... OnXEvent
&10bjectSink][] targets
BaseXEventGenerator

(from BaseComponents)
OnLastSlotFreed

#OnXEvent()

Server
&I0bjectSink si...

%0OnServed()
#OnStartServir...
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PhysicalChannelSender

&:ChannelDelay
&sallowFlitPipelining Switch
&scurrentVCNumber
&scurrentFlit
&sdeliveredFlit
&utilizationTime
&snDeliveredFlits

&sallowFlitPipelining

%L ockSwitch()
®UnlockSwitch()
®UnlockSwitch()

. %¥SetinputChannel()
$OnDelivered() ¥SetOutputChann....

“briiveliOéred » CKSWi
s OnUnlockSwitch
¥GetOutputVCBuffer() *CheckA?ndTransf(.) .

@IsBusy() "~ 7 %OnFlitFetched()

%OnDel ivering() OnLastSIotFr eed// :8”? it?(esl iv_er(r%]((j)()
| = nLockSwitc -
~1 %0onOnidokSkiBskifEh

OnFirstSIotFi... . pan
| /| 8nTotalMessagesW
OnLastSIoEE,reed /| BnBlockedMessageswW

OutputVCBuffer ¥SetNode()

¥RemovelnputChannel()
%AddInputChannel()
%SetlnjectionChannel()
¥RemovelnjectionChann... OnFirstSlotFilled
%AddOutputChannel()
¥RemoveOutputChannel()
¥SetEjectionChannel()
¥RemoveEjectionChann....
#OnMessageRouted()

OnHéaderlnEﬁstSIot h
OnHeaderInFirstSlot

OnFirstSlotFilled

EjectionChannel

InputVCBuffer InjectionChannel

OnFirstSlotFilled PE s

- TimelntervalXEventGenerator
%SetNode... (from BaseComponents)

®DropRat...

%GenerateNextXEvent()

OnMessageGQn’é}ated

OnReady\
BaseMessageGenerator
(from BaseComponents)

&Enabled

MessageConsumer
&IsReady

%OnMessageGenerate... ®
%GenerateMessage() OnReady()
%OnMessageDropped()

OnXE...

BaseXEventGenerator
(from BaseComponents)

*OnXEvent()
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: PE : BaseXEventGenerator : Message ¢ Flit  : RoutingFunctior : DestinationDistribution : InjectionChannel :RE : Crossbar : OutputVCBuffer : VCArbiter : InputVCBuUffer : PhysicalChannelSender : MessageLengthDistribution : SimpleMessageGenerator : MessageContentGenerator

- PE = - Message L Fl = = = :RE : Crossbar = - VCArbiter . InputVCBuffer = = = =
BaseXEve... RoutingFun..| DestinationDistribution InjectionChannel OutputVCBuffer PhysicalChannelSender MessageL engthDistribution SimpleMessageGenerator MessageContentGenerator
1:,OnXEvent( )
= 1

2: GenerateMessage( )

H@

U 3: GetMessageLength( )

] 4 fnew H

5: /lnew

U 6: GetDestination(, ) U
7: GenerateContent( )

|

8: OnMessageGenerated( )

L@

9: Enqueue()

10: OnHeaderInFirstSlot( )

{Z

11: Route(, )

12: LockSwitchg, , , )

T

LT

13: Enqueue()

]

J

14: OnFirstSlotFilled( )

L@

15: Deliver()

16: Register XEvent()

{@

17: Dequeue(

18: Enqueue()

19: OnFirstSlotFilled( )

L@

20: OnLastSlotFreed( )

L@

21: Dequeue()

22: OnDelivered( )

< 1

N

3: Arbitrate( )

= 1
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If it is in AllowFlitPipelining mode,
Dequeue is executed before

RegisterXEvent
Trigaed To make a
Switching and routing might be rgge delay
delayed in switch and router by I ]
registering XEvents 14: OnFirstSlotFilled( ) T T
— \ 16: RegisterXEvent() 19: OnFirstSlotFilled( )
N A ; %
20: OnLastSlotFreed( ) 23: Arbitrate( ) \
= \ — 15: Deliver() | ) 18: Enqueue() ‘ )
OUt utVCBuffer _: VCArbiter > : PhysicalChannelSender = : InputVCBuffer
Trigged
13: Enqueue() m
- T 22: OnDeIlvered()

\ . Crossbar 17: Dequeue( )

12: LockSwitch(, , ,)

- T Trlgged
Trigged . {Adds all possible fiits of
current message to output
N@\ 11: Route(, )

buffer
21: Dequeue( ) 10: OnHeadngﬁ%irstSlot( ) PhCh,VCh

If all buffers are full,
store input ch. number

in a queue
/ : RoutingFunction
l P
- InjectionChannel
If this is final flit then switch |\,
unlocks the connection and ; N~
calls EH_MessageArrived on .
RE if there is a flitin the f 9: Endueus(
queue . PE . Flit
/| If has enough
| | space for full msg
J | addit, otherwise, 5: //ne/P
drop it ; ' T
- i : Messagel engthDistribution
Everytime a header flit e

sits in head of queue

: Message

3: GetMessagglength( )

-

: MessageContentGenerator
7: GenerateContent( )

8: OnMessageGenerated( )

1: OnXEvent() T |
XEvent() | egﬂtination(,)
Trigged '
—

2: GenerateMessage( )

%( : SimpleMessageGenerator

|

BaseXEventGenerator

: DestinationDistribution
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: WirelessNetwork

3: /IPhyLayer.GetPhysicalNeighbours
(Mac.preferredTransmissionPower)

: BaseWirelessNetworkNode

3,4 are
repeated
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2: AddVertex()

N\

4: AddEdge()

: Graph
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: WirelessNetwork

3: /ltopologyControlLayer.GetLogicalNeighbours

/

: BaseWirelessNetworkNode

3,4 are
repeated
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N\

2: AddVertex()

4: AddEdge()

: Graph
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:Object

L -

: BaseWirelessNetworkNode

1. //IGet_PhysicalLayer

2: GetPhst;:alNeighbours()

3: Get_Environmen

. BaseWEventPropagtor

PhysicalLayer
6: GetNodesInRange()

4: Get E%ntpro agator
& ew pagator()

: PropagationStartWEvent - BaseEnvironment
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/" prevTime=now \

‘ nngetNextGeneration)

now +=ng Y

| return (now-prevTime) ng

+now<nextT...
N

StateTransition
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Graph
(from Graph)

&nVertices
&nEdges

%¥|sConnected()

%Validate()

%|sStronglyConnected()

%¥|sUndirected()

%GetAverageDegree()

%GetConnectedComponents()

%GetMaxDegree()

| [ %GetlLargestConnectedCompone...
~ | %GetNIsolatedNodes()

%GetDiameter()

$GetMST()

%GetConnectedComponents()

¥AddVertex()

¥AddEdge()

¥AddBidirectionalEdge()

¥RemoveVertex()

¥GetVertexByData()

¥RemoveEdge()

%Clear()

%ClearEdges()

%¥ClearVertices()

CommunicationGraph
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: BaseMessageGenerator

. PE

: MessageConsumer

: MetaComponent

:RE

: RoutingFunction

: DestinationDistribution

: MessageContentGenerator

. BaseXEventGenerator

: Messagel engthDistribution

. InjectionChannel
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: EjectionChannel

3:36:46 PM Saturdav. Auaust 28. 2010 Collabhoration Diaaram: InterconnectionNetwork / Hierarchv Paae 25

] Delegates j

: PhysicalChannelReceiver

. InputVCBuffer

: PhysicalChannelSender

. OutputVCBuffer

. VCArbiter




1:

2: //ULdae this.position U

H

= ]
3:
= ]

. BaseWEventPro... : GBaseEnvir...
BaseWEve... : GBaseEnvironment
4: ProcessSourceMovementy(, , )

Je ]

5: UpdateStartWEvent( )

= ]

6: ProcessListenerMovementy,

= ]

7: UpdateListener()

= ]
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4: ProcessSourceMovement(, , )

$

5: UpdateStartWEvent( )

$

6: ProcessListenerMovementy(, , )

$

7: UpdateListener()

N

\
|
|

}

2: //Updae this.position
—

\\

(/ \\ Triggered L
N I BaseWEventPropagtor

: GBaseEnvironment
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BaseParameterSet
Could be (from Util)
serialized to XML

&sDescription
%FieldDump()
¥NewRelevantCla... BaseAdjacencyMatri
(from Util)
—
. IrrAd Matri
SimpleNodeParameterSet IrregularNetworkParam rrAdjacencyMatrix
(from InterconnectionNetwork) eterSet
&sAdjacencyMatrixPath
&»AdjacencyMatrixFormat IrregularNetworkGenerat
or

&:GenerateNetwork(IrregularPrametersS...
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~

/

IObjectSin
(from BaseComponents)

&onSizeChanged
&onLastSlotFreed

&sonEmpty

%¥AvailableSlots()
®IsEmpty/()
¥PutObject()

Server
&I0bjectSink si...
%OnServed()
¥OnStartServir...
Dispatcher
&I0bjectSource sou...
&10bjectSink][] targets O
bjectSource
from BaseComponents)
&onSizeChanged BaseMessageGenerator
&ponFirstSlotFilled (from BaseComponents)
&sEnabled
*A\filabIeObjects()
QueuingNetwork.Queue GetObject() %OnMessageGenerate...
:GenerateMessage()
OnMessageDropped
%TimeoutHandler() i s 0
OnXEvent.
e BaseXEventGenerator
\JJ Q}IObjectSink @l (from BaseComponents)
\
Buffer #OnXEvent()
(from BaseComponents)
Count :
%M:;J(gize TransferUnit
(from BaseComponents)
“lSFUH() BaseJob
%IsEmpty() &Hops ¥|sTail()
%OnLastSlotFreed() %EnteredTo()
%OnFirstSlotFilled() %LeavedFrom()
:Enqueue() ¥CurrentXObject()
OnEmpty()
¥Dequeue()
~
/
ITimedMessage
(from BaseComponents)
TimeoutJobGenerator & Timeout
&yonTimedOut (delegat...
#IsTimedOut()
#OnTimedOut()
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PhysicalLayer

&MaxTransmissionPower
&sbandwidth
&snoiselnjectionProbability

&sPowerSwitchStates powerSwitch

%GetPhysicalNeighbours()
¥SendFrameStart()
%OnFrameReceived()

%OnFrameSent()

¥SendRangeDetector()
%CancelRangeDetector()

%OnFrameReadyToUpperLayer()
%GetMaxTransmissionTimeOfFrame()

%|Collection GetCurrentlySendingFramke...
¥BaseWEventPropagtor GetPropagator()

%Hashtable GetPhysicalNeighbours()

" antenna.onListen
antenna.onEnter
antenna.onEnd
antenna.onBreak

Event: EventType.FrameTransmissionFinished

PoweredPhysicalLayer

&senergyPerSentBit
&energyPerReceivedBit
&sidlePowerConsumption

RadioReceiverAntenna
(from SensorNetwork)

| ®IsAnyRadioActivity()

PhysicalLayerParameterSet

&ymaxTransmissionPower
&sbandwidth
&snoiselnjectionProbability

%object NewRelevantClas:...

PoweredPhysicalLayerParameterSet

BasePowerSource

%double TransmissionPowerConsumptic...

%double ComputeTotalEnergy()
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(from SensorNetwork)

&sEnergyPerBitSent
&sEnergyPerBitReceived
&xldlePowerConsumption

powerSource.onPowerOutage ﬁ

3:36:48 PM Saturdav. Auaust 28. 2010 Class Diaaram: Phvsical / Main Paae 33




BaseNode
(from BaseComponents)

EventSource
&lastiD

¥StopEvent()

Neighbours are the nodes
which can hear this node's
signals

%StartEvent() ——————

BaseMotionProperties

SensorNetwork.Node

&I1sMoving
&yonOffState

&environment : Environment
&spropagatingEventsList

%¥InstantMove()

%OnMoved()
#0OnOnOffStateChanged()
$TurnOff()

%TurnOn()
¥SetMotionProperties()
%GetPropagationPropertie....
¥SetPropagationPropertie...

XPoint

(from Geometry)

osition
PacketintegrityEnum:
-CorruptedDueToCollision
BaseDataFrameHeader _CorruptedDueToBER
-OK
%¥TotalLengthInBits()
1 ListeningProperties
+header &sListenStartTime
&sListenType
+NextHopReceiver & FirstListenedPower
+Sende
BaseDataFrame
&PayLoad : IDataFramePayload
&ReceivedSignalStrength
& TransmissionPower
&sPacketintegrity

%TotalLengthInBits()
%SenderMacAddress()
¥NextHopReceiverMacAddress()
%|sBroadcast()

BaseWirelessNetworkNode

& Status

Through hashtable of ArrayLists
with index of Typeld

PropagtionWEventListener

&id
&Node

mainPowerSource.OnPo
werOutage

%GetPropagationWEventListenerByTyp...

+PropagtionWEventListeners

\
1

MainPowerSupply
1 —
BaseBattery \ ActivityStatus:
e e BasePowerSource 'gﬂakgle%
-Disable
CurrentEner &;ConstantDissipationPower(watt) }
" oy OUT_OF_POWER
&Initial Energy ~ o
&poutageEvent ¥DissipateEnergy()
& ConstantPowerUsage ¥SetConstantDissipationPower ()

NodeArchitecture
(from Layers)

%OnListen()
%0OnEnd()
%OnBreak()
%OnDeadline()

LayersHelper

%CanListen()
%GetMacLayer()
%GetPhysicalLayer()
¥GetMacInterfaceQueue()
¥GetNetworkLayer()
%GetApplicationLayer()
%GetApplicationLayer()
%GetTopologyControlLayer()
%GetMainRegionShape()

¥RadioPowerNeededToTransmit()
¥RadioPowerNeededToTransmit()
%GetNormalTransmissionPower()

%GetMaxTransmissionPower ()
%GetDistance()
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When static Dissipation Power or current Every node must
power level changed, the event of decrease its own NetworkGraoh
"PowerSupplyOutage" is rescheduled constant power usage P
when this node
detaches the battry
BasePacket ~
. N>
%gayLoaS .G:Pa}cl\lf e(tjPaonad PacketRouteltem
ourceNode : Node +PacketRoute IPacketPayload
& DestinationNode : Node - © &Node
&stimeToLive . | &Time & Data : object
¥GetlLength() %¥TotalLengthInBytes()
|
| |
\
\
| |
SimpleAddressPacket (<7 —() ‘
— SimplePayload
IDataFrame ITopologyControlMessage length
Payload Poiogy J =g
(from TopologyControl)
&Data
%GetlLength()

3:36:48 PM Saturdav. Auaust 28. 2010 Class Diaaram: SensorNetwork / Main Paae 34




Vector
(from Util)

&:Coordinat...

XPoint

XPoint2D

&
&y

XPointFactory

%X Point NewXPoi...

XPointFactory2D

Shape
&sAnchor : XPoint

&NDimensions
&»XPointFactory

%IsPointin()
%FilterPosition()
%GetDistance()
%GetDistanceVect...
¥GetCollisionPoint()

OrthogonalShape
Eaxes[] Region
&sIsToroid &Name
&sLabel
%OrthogonalShape()
%RotateLocal() ¥Region()
¥PositionOnAxis() %GetNodesInBlockAre...|
%LineCollisionPoints GetCollisionPoi... *S%‘ egions

LineCollisionPoints

&:CollisionPoint
&WrapAroundCollisionP...

SquareShape
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~

/

IHasDimensionsShape

&NDimensions




+fromVertex

GraphByEdgeAdjMatrix Vertex //\\\\ Edge
&sAdjMatrix : ArrayOfEdges &sData : Object = ~— 8pData : Object
&sLabel : String &sLabel : String
&pindex +t§91/3rtex | &Weight
&:Coordinates : XPoi... T
+Edges

*

. |
+Vertices /

//
| /
Graph

&nVertices
&nEdges

%¥|sConnected()

%Validate()
%|sStronglyConnected()
%¥|sUndirected()
%GetAverageDegree()
%GetConnectedComponents()
%GetMaxDegree()
%GetlLargestConnectedComponer...
%GetNIsolatedNodes()
%GetDiameter()

$GetMST()
%GetConnectedComponents()
¥AddVertex()

¥AddEdge()
¥AddBidirectionalEdge()
¥RemoveVertex()
¥GetVertexByData()
¥RemoveEdge()

%Clear()

%ClearEdges()
%¥ClearVertices()
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XObject
(from BaseComponents)
Logic Levels: oD
2 2 S vece &5Extralnfo
- y &:ExtraP arameters
3 z %
AT start()
e U =il @SimulationFinilized()
%RegisterXEvent()
:ProcessXEvent()
- . ResetDelegates()
LogicValues CaTsETiEE %SetupDelegates()
oLogicLevels &:OutputEndPort %ResetState()
&L ogicSymbols ‘SngpShot()
&»AndTruthTable :Valldate()
OnStatusChanged()
(from BaseComponents) ®And 0
0r() Zk
Xor() DelayModel
Container is Gate &pinputinertialDelay =~ Gate ‘
and I__oc§IObJect is [ — &sinputEndPorts <
LI IEE &soutputEndPort
LogicEndPort 4&
&sInertialDelayXEvent x _ ‘
& PropagateDelayXEvents MinMaxDelayModel TransportDelayModel RiseFall DelayModel
& MinDelay & Delay & RiseDelay
%MaxDe|ay Q}FalIDeIay ‘
| SingleOutputGate
%CalculateOutput()
LogicOutputEndPort LogiclnputEndPort #Snapshot()
&:Value &:PropagatedValue // after tran. delay
& SettledValue // after iner. delay
%GetConnectedPortsW OFanout() /
#0nValueChanged() %GetConnectedPortW OFanout() |
|
|
NotGate AndGate OrGate
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LogicSignalGenerator
&outputEndPorts

LogicProbe

&sinputEndPorts

7

HistoryKeepingLogicProbe

*AddRecord()
%Snapshot()

FileBasedLogicSignalGenerator

& Filename
&:Rotate
&DefaultStartTime
&sDefaultTimeStep

+records \/

%ReadNextEvent()

FanOut

NorGate

BufferGate
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ProbeRecord
&Time
&:ValuesString
SignalRecord
+records
&:ValuesString




MotionControler

%StartMotion()
%UpdateNodePositic...

/\

T

TimeSlicedMotionControler

%CheckAndRegisterForNextSte...
%double GetNextTimelnterval()
%OnMotionFinished()

/\

TwoPointTSMotionControler

¥CheckAndRegisterForNextSte...

—

LinearAcceleratedTPMotionControler LinearUniformTPMotionControler
&ssynchMove &xdistanceStep
&ssyncinterval &ssynchMove
& distanceStep &syncinterval
%void UpdateNodePosition() %opname()
%double GetNextTimelnterval()
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Queue
(from InterconnectionNetwork)

MaclinterfaceQueue

&smaclsFree
&queueSize

%SendFrame()
%0OnDrop()

BaseParameterSet
(from Util)

&Description

$FieldDump()
%NewRelevantClas...

A

MACLayerParameterSet

RadioChannelMonitor

%L istenForPeriod OfInactivityFromNow()
%ClearChannelAssessment()

%double LastSilenceDuration()

%bool IsChannelBusyNow()

%Cancel()

No collision
No interference

]

MaclInterfaceQueueParameterSet
&smaxQueueSize
macLayer.onMaclsReady
+macLaye
PhysicalLayer
| ) (from Physical)
BaseMACLayer %EA;:’]XJJV?StSP]miSSion Power
&snoTotalReceivedFramesFromLowerLay... &snoiselnjectionProbability
&PowerSwitchStates powerSwitch
%SendFrame()
““GetPhysmaILa)_/er() %GetPhysicalNeighbours()
%OnFrameReceived() %SendFrameStart()
%OnFrameReadyToUpperLayer() %OnFrameReceived()
$OnMacisReady() _ ¥OnFrameReadyToUpperLayer()
*%0OnTopologyControlFrameReceived() %OnFrameSent()
:OnFrameDroped() $GetMaxTransmissionTimeOfFrame()
‘ProcessFrame() %|Collection GetCurrentlySendingFrames...
GetMacAddress() %BaseW EventPropagtor GetPropagator()
%SendRangeDetector()
\ %CancelRangeDetector()
%Hashtable GetPhysicalNeighbours()
[
"‘ PhysicalLayer.onFrameReadyToUpperLayer ﬁ
|
IdealMACLayer
No coIIision‘
No interference
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BaseNodeAddress
(from BaseComponents)
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SingleHeaderFlitMessage

&Source

& Destination

Message

&ID

&data : Object

&enterNetworkTime
size

SwitchingInfo
&ConnectedBuffer QueueProbe
&,0nTheFlyFiit (from Uti)
n— &vCNumber +SwitchProbe
EjectionChannel
/F +busyProbe
- Interconnection Buffer Flit
&,Switched InputVCBuffer Through Buffer super class & Content
— 5 I N B A — | & Flitwidth
InjectionChannel - %OnHeaderInFirstSlot() & flitNumber
% +vCBuffers 1>
OutputVCBuffer TransferUnit
(from BaseComponents)
Buffer HeaderFlit HeaderFlitSingle
(from BaseComponents) 1=
. %S Tail()
+VCBuffer: “%EnteredTo()
%{_eavedFrom()
%CurrentXObject()
trtransferUnits
PhysicalChannelSender +rmessage
&ChannelDelay
&allowFlitPipelining BaseMessage
&currentVCNumber XEvent: EventType.Delivered (from BaseComponents)
&currentFlit N &GenerationTime
VCArbiter 1 &deliveredFlit 1% &<<ThreadStatic>> las...
: - &qtilizationTime Switch &transferUnits
SAitrate() 1|®nDeliveredFlits &allowFlitPipelining PhysicalChannelReceiver eProbe|  QueuePro be &ID
+OutputChannels o ) I — | Verrohe| (from Uti)
. SOnDeivered() * SChiscry |, -onessareed * | spushrig
*Deliver() :UnlockSwitch() = R
'Y SetinputChannel() +inputChannels
B ‘G etOutputVCBuffer() $SetOutputChannel()
| _%0onuUnlockSwitch() <l
onFirstSERCk AndTransfer() — — | Crosshar
r 7| %OnFlitFetched()
| - %OnFlitDelivered()
| ., %OnLockSwitch()
P “0nUnlockSwitch() - +vcProbe QueueProbe
XEvent: EventType.Delivered = (from Util)
InputVCBuffer InputvCBuffer
*
- 1 [ +PEVCBuffers
+SwitchVCBuffer L 1
InjectionChannel i S *
EjectionChannel
+PEVCBUffers 4 +SwitchVCBuffers
OutputVCBuffer '\\ \ OutputVCBuffer
* \ *
RE
PhysicalChannelSender &nTotalMessagesW
“——_____ OnHeaderInFirstSlot l%nBIOCkedMessageSW - PhysicalChannelReceiver
e ~ e OnLastSlotFreed
T SetNode() T | 9PUSHFIR()
“> *RemovelnputChannel() — - ORGAIOTKSWITCH
.
BaseNode ‘Addlr]put_ChanneI()
<=—1 (from BaseComponents) SetlnjectionChannel() : :
‘RemovelnjectlonChanne... RoutingFunction
*AddOutputChannel() N
*RemoveOutputChannel() Route()
*SetEjectionChannel()
&
+blockedInputVCBuffers
ProbedQueue
I (from Util)
If InjectionChannel is full genexated message PE BaseMessageConsumer
will be purgedout | ] (from Base Components)
*SetNode()
*DropRatio() *ConsumeMessage()
MessageConsumer
BaseMessage Generator l%lsReady
(from BaseComponents)
%OnReady()
<<abstract>>
Bzrs'oemxgggﬁe:ni;i? r MessageContentGenerator
P (from BaseComponents)
SOnXEvent() “%GenerateContent()
BaseMessage Generator
(from BaseComponents)
MessageLengthDistribution
e FourPartedMessage Generator <<absract> '%Enabk?d
— [ MessageGenerator |—————{ :OnMessageGe nerated()
GenerateMessage ()
%GetMessageLength() “OnMessageDropped)
<<enum>>
DestinationDistribution MessageGeneratorType
(from BaseComponents)
SimpleMessageGenerator
%GetDestination()
- % — ApplicationSpecificM essageGe nerator
SimpleMessageGeneratorW ithTimeout
I
RealDistribution
(from Distributions)
+TimeoutDistribution EndPort
(from BaseComponents)
&;RemoteObject
&CconnectedObject
&ContainerObject
&LocalObject
&Label
& Description
%invalidate()
%Connect()
I .
MessageConsumerEndPort | PEEndport REEndRor PhysicalChannelEndPort SwitchEnd InterconnectionBufferEndPorf__ NodeEndPort RoutingFunctionEndPort VCAr.blterEndPort
& MessageConsumer PE &RE PhysicalChannel &Switch [ &/nterconnectionBuffer el &RoutingFunction L e




XPoint

BaseMotionProperties
(from SensorNetwork)

(from Geometry)

&Extralnfo
&:CurrentMotionXEvent

\ ;.
+position

SensorNetwork.Node
(from SensorNetwork)

Region
(from Geometry)

&Name

&sLabel

OnMotionFinish)ed
OnMotionStarted

+nodes

*

¥Region()
%GetNodesInBlockArea()

+SubRegions

BaseMobilityModel

¥AddNode()
¥RemoveNode()
¥ResetMotion()
%StartMotion()

_| %StopMotion()
¥NewMotionProperties()

/

BasicRandomWaypointMobilityModel

RandomDirectionMobilityModel

&spointDistributer
&smotionControler

&spauseTimeDistribution

&angleDistribution
&svelocityDistribution
&accelerationDistribution
&ymotionControler

RandomWaypointMobilityModel

&svelocityDistribution
&saccelerationDistribution

TrajectoryDependentRWPMobilityModel
&svelocityFunction

PointDistributer
(from SensorNetwork)

%PropagatePoints()
¥PropagateNodes()

UniformOrthogonalPointDistributer
(from SensorNetwork)

LineCollisionPoints
(from Geometry)

&:CollisionPoint
&WrapAroundCollisionPoint
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TimeBasedRandomWaypointMobilityModel

&ymotionTimeDistribution

TimelntervalXEventGenerator S”CEde_f
(from BaseComponents) (i (el i)
%GenerateNextXEvent() SgetPdivalu.
%Observe()
+obs«arvahoWyal eneratot
OnXEvent

SlicedMobilityPdf

&MeanObservationInterval
&WarmUp

\

TraceBasedMobilityModel

&sDestination

& Velocity
&extralnfo : Object
& StartMotionTime
&InitialVelocity
&sAcceleration
&shopNumber

TwoPointDirMotionProperties

&:NextStartPoint
&yInitial Direction

BaseMotionProperties
(from SensorNetwork)

&Extralnfo
&:CurrentMotionXEvent

TwoPointMotionProperties
&Source /7

&straceCollection
&smotionControler

&sturnNodeOffAtTheEndOfTrace

&Hashtable nodeTraces

BoundlessRandomDirectionMobilityModel

&angleDistribution
&velocityDistribution
&accelerationDistribution
&ymotionControler

SensorNetwork.Node
(from SensorNetwork)

*

+nodes
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%Vector GetRandomDirectVector()
¥nextHop()
¥SetDestination()

<<abstract>>
BaselLocationDatabase

%void AddObject()

%void RemoveObject()
%ObjectMoved()

#|Collection GetNearbyNode....

A

Sliced2DLocationDatabase

¥GetGroupX()

%GetGroupY()

%group GetGroup()
%AddObject()
¥RemoveObiject()
%ObjectMoved()

%|Collection GetNearbyNodes()

;

DirectionalMotionPr
operties

&Source

& VelocityVector
&Initialvelocity
&sAcceleration

& StartMotionTime




BaseTopologyControlLayer

& FirstExecutionTime
& PreferredTransmissionPow...
&sLogicalNeighbours

%ExecuteProtocol()
%HasLogicalNeighbour()

%OnLogicalNeighbourAdded()
#OnTCExecuted()

%RemoveLogicalNeighbour() |

BaseMACLayer
(from MAC)

KNeighbourTopologyControlLayer

XTCTopologyControlLayer
(from XTC)

%PreferredTransmissionRangeSecondPha...
K

&sReExecutionPeriod
&sDiscardedNeighbours

¥ExecuteProtocol()

& FinalNeighbours

BaseParameterSet
(from Util)

¥XTCDataReceived()
%GetLogicalNeighbours()

&sDescription

TopologyControlLayerParameterSet

MacLayer.bnTopoIogyControIFrameReceived

NaiveTopologyControlLayer

&ymaxNeighborDetectionDistance

%FieldDump()
#*NewRelevantClas...

NaiveTCParameterSet

& firstExecutionTime
&spreferredTransmissionPower
&maxNeighborDetectionDistance

ITopologyControlMessage

TCSimpleHelloMessage
&Sender : Node

File: D:\Research\Xmulator\xmulator5\Documents\XmulatorPublicVersion 2010 08 26.mdl

BaseMobilityModel
(from Mobility)

+mobilityModel

MomentsStatistics
(from Probability)

SlicedCdf
(from Probability)

tatistics
1

+theMomen

__— %Observe()
,7/ .
_—+linkDurationcgiGetQuantil...

NeighLossCheckerTCLayer

getCdfVal...
;;\—;
\—;
/ \

&RemovelsolatedNodes

| BbisMasterNode

&senterToBreakDuration

——__ +anglePdf

SlicedPdf
(from Probability)

+distancePdf

%OnNeighborEnter()
#OnNeighborExit()

%getPdfvalu...
%Observe()

Antenna.onEnter
Antenna.onBreak
Antenna.onListen

NeighLossParameterSet

&sbool EnterToBreakDuration

&bool RemovelsolatedNodes

& StdDistributionParameterSet FirstExTimeDistribution
&sLinkDurationPdfSlices

&sLinkDurationPdfMax

+relativeVelocCityPdf

RadioReceiverAntenna
(from SensorNetwork)

®IsAnyRadioActivity()
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BaseTransitionDiagra
m

&Warmup
%GetAdjacentState...
¥ResetStatistics()
¥Start()

[ X ” BaseAdjacencyMatrix
FileBasedTransitio _
nDiagram (from Util)
Active state is ‘e“
current state FormulatedTrang
itionDiagram 1
TransitionMatrix
g +lnitialState
1 1
—_— Elements are rates
State >
&Active
&index StateStatistics
RyLabel (from Util)
&warmup
&snEnterances
¥ResetStatistics() &stotalTime
¥Activate() &nEnteranesW
: &stotal TimeW

States are constructed on
demand
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CMRRandomGeneratorSource

O _
~—
IRandomGeneratorSource

(from Util)

“‘\Ir-\xtDnuhIr-\()\

RealStatistics

& StartTime
&IsHistoryKeeping

+History

RealObservation

%Observe()
%Clear()

MomentsStatistics

&:Moments : ArrayList

DonNetRandomGeneratorSource

¥MomemtsStatistics()

SeedGeneratorFactory

¥GetSeed()
¥SetGlobalSeed()

ProbabilityMassFunction

&xValues
&yValues
&cummYValues

SlicedPdf

¥getPdfvalue...
%Observe()

SlicedCdf

%Observe()
%GetQuantile...
¥getCdfvalu...
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RandomGenerator

&srandomGeneratorTy...

%Getinteger()
%FloatRandom()
%Uniform()
%UniformInt()
%Exponential()
%Erlang()
¥HyperExponential()
¥Normal()
%LogNormal()
®Geometric0()
%Geometricl()
¥HyperGeometric()
¥Binomial()
¥Poisson()
SWeibull()
¥Pareto()
¥Inverse()
¥Triangular()

&value
&time
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XEventis simulation event. Delegate and eveR of Net is used for inter-
xobject communications and signaling.

XEvent
B FireTime
'%Targetxobject
%Parameters
int Type
SFired
&Disabled
RedBlackTree PortViswaPresertation
(from Common)
] Order /iprioity
“*RemoveFirst() Edge /ftop,buttom,rightfeft
*Add() lignment // top,bottom left right,middle

+XEvent:
XEngine
&ID
&Time
“RegisterXEvent()
*Now()
A ] EndPort
:Reg|st_erx0plect() & RemoteObject
‘Start_Slmul_anon(_) ,CoonnectedObject
"ContinueSimulation() &ContainerObject
*FinilizeSimulation() V'(z“;::’(’:&;:‘:z:)ﬂ" £ ,Lugallomem
Pifickin Labe
{isEraizec
‘s inished() Size o
IsStarted() Type UIControl ‘Invaidale()
*GetMinTime() Connect(
%GlobalTimeShift() SPainter(
“*RemoveXObject()
“*RemoveXEvent() 1
#OnXEventProcessed()
*OnSimulationFinished()
xquects
XObject
<D
&Extralnfo
&ExtraParameters
Pstart()
iy BaseMessageGenerator
“SimuationFinilized() g
“RegisterXEvent() = ‘ ‘ = &yEnabled
®ProcessXEvent() | | | | ®OnMessage Generated()
“ResetDelegates() [ | [ | %GenerateMessage()
“SetupDelegates() “O0nMessageDropped()
“ResetState()
“SnapShot()
Svalidate()
#0nstatusChanged()
ONXE...
XEvent
O FireTime
XObject
BaseXEventGenerator
IHasStatus ot e
—_ Fired
—&pstaus:oL. ®OnXEvent() Disabled
&
Bufier OnstawsChan...
+containedXQbjects &Count
&MaxSize 4
®sFul()
:IsEmpty()
'OnLastSlotFreed()
¢ ’ MiddlePort
:OnFlrstSImFllled() = adiePo
abel
SEnqueuel) .
'OnEmpty() &AcceptedExtemalTypes
®Dequeue() pinternalConnectedObjects ransterint
&5 ExtemnalConnectedObjects
&ContainerObject SisTaily T
Sisinternal) TimelntervalXEventGenerator MessageLengthDistribution :f:‘:v’::g“mg“o
SsExtermal SCurenixObject)
GetOtherSideObjectsRecursively() DestinationDistribution R
SComectieral) SGenerateNextXEvent() EREEEEEATD
9ConnectExternal( 1
QGetinternalType() @GetDestination()
@Disconnect() >
+middiePorts
LinkvisualPresentation
1
*pare Timer
O
IntervalDistribution Fiit BaseMessage
Link albackMethod (from InterconnectionNet...) e MmedMessage
AKill) Content &<<ThreadStatic>> lastid T B Tmeot
Objecin MetaComponent PoissionMessageL engthDistribution UniformMessasgeLengthDistribution FlitWidth SptransferUnits l%mvmmeﬁeur”
& ject % ame L DestinationDistribution flitNumber EID
D el le | &Descripion i i 8MeanMessageLength EpMessageLength SisTimedou
“onTimedout)
“GetOtherSideObject() TimerManager
& Enabled
ExponentialTimelntervalGenerator Fixed [
%
&MeanTimelnterval & Timeintenval KRR Timeoutwatch
IHasStatus
IAcceptsTimeout
<<abstract>>
IHasStatus —
¥DoTimec...
e — ; MessageConteniGenerator
Status can keep status informatian ke : 1
“Fauly or non+fauty |
-Safe or unsafe |
) -Onofoff i
- UniformMessageContentGenerator
HasStatus XEngineFactory
gwrandumﬁeneralur
Ssus 0 5. percentageOfones
XEngine() scontentLengthinByte
@onStatusChan... Syseed

IntegerNodeAddress
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Display: AN
-Current Virtual Time

Actions:

1 -Continue simulation for x steps
-Continue simulation for x time units
GEngine
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BaseNetworkLayer

BaseMACLayer

¥SendPacket() (from MAC)

%L ocalBroadcastPacket()
%OnRelay()
®ProcessFrame()
%OnRouteComplete()
%OnPacketReceived()
%OnPacketReadyToUpperLay...

MacLayer.onFrémeReady'foUpperLayer
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XObject
(from BaseComponents)
DataFramePaylo
ad &ID
(from SensorNemwt...) &sExtralnfo
&sExtraParameters
#Length()

/ T
7 \

XTCTopologyControlLayer
\ &»ReExecutionPeriod
XTCData &sDiscardedNeighbours
&TrPov &FinalNeighbours
&Nodeld ¥XTCDataReceived()
%GetLogicalNeighbours()

XTClnitialMessa XTCOrderedNeighbourList
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MobilityTrace

&Nodeld
&sDescription
&0ffsetX
&OffsetY

<<Serializable>>
TraceCollection

&Offsetz
& ScaleFactorX | +MobilityTraces
&ScaleFactorY
&ScaleFactorzZ
&ScaleFactorT!...

+LocationTimePairs
*

LocationTimePair

¥MobilityTrace GetTrace()
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BaseEnvironment
(from SensorNetwork)

&spostpponedNodes
&spostponeOnMoved : k...

| Propagator.onStartWEvent
Propagator.onEndWEvent
NetworkLayer.onRouteComplete
baseEnvironment.onNodeRemoved
"~ baseEnvironment.onNodeA...

GBaseEnviron&ent
&viewpointPosition
viewpointScale
¥Attach()
¥Detach()
%GetScaledCoordinates() /
GetDrawingCoordinates... |

¥SetDefaultViewport()
®OnPaint()

OnMovéd i

GEngine
(from O@mmon.GUI)

MainForm

GNode
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BaseLayer

&sNodeArchitecture

%GetNetworkNodes()
¥Node GetNode()

%GetNetworkNodesHashtable()

¥GetNodeAddressString()
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BaseApplicationLayer

BaseTransportLayer

BaseNetworkLayer
(from Network)

MacinterfaceQueue
(from MAC)

BaseTopologyControlL...

. (from TopologyControl)

BaseMACLayer
(from MAC)

BaseDataLinkLayer

PhysicalLayer
(from Physical)
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| LayeredNodeArchitecture

NodeArchitecture

BaseWirelessNetwork...
(from SensorNetwork)




T —— — BaseParameterSet
istributionParameterSe ;
Deprecated. (e WY
Use serialization of mean Description
RealDistribution instead. %sthev — > &

extraParam YFieldDump()

W¥NewRelevantClass()
— StandardDistributions
DistributionEnum
¥NewDistribution()

RealDistribution

NormalDistribution

GeometricBaselDistribution

HyperExponential Distribution

UniformDistribution

ExpDistribution

+6Wn ribution
FixedDistribution
\

+Trans tionD\Stribution

\
| /

LogNormalDistribution

GeometricBaseODistribution

ParetoDistribution

ErlangDistribution

MMPPDistribution \

&ForwardTransitionRates : double][] HyperGeometricDistribution

&BackwardTransitionRates : dout...
&:GenerationRates : double[]
&snow : double
&nextTransitionTime : double
&snextState

&scurState

&N States
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BaseNetworkLayer
(from Network)

PropagationStartWEvent
®SendPack 0 (from SensorNetwork)
endPacke .
%L ocalBroadcastPacket() Q>Transm|s_5|onPower_
%0nRelay() Q>Propagat|onPrope_rt|es
SProcessFrame() &EndWEventDeadline
%0nRouteComplete() & TransmissionTime
%OnPacketReceived()
¥OnPacketReadyToUpperLaye... N
R N kL o ]
Hmor @/or e RumorEvent
¥OnEventisFoundByQuery() %Ilijastld
+EventTable NOdeEventTableftem == fg "1 o ioble indexed on Ag;brllteli\grr]ltT
&pDistance RumorEvent.id
&ReceivedFrom | &VisitHop
+EventTable
SensorNetwork.Node
(from SensorNetwork) Agent
%IsMoving - %{? oL
onOffState o ImeloL...
: . +C tNod
&senvironment : Environm... urrentiiode &»NoHops
&spropagatingEventsList
+Traversedﬁ%at’ﬁ
|
é //O O
Query
&id “ — IPacketPayl IDataFr:;g\ePa
Q}Time\ToLi... oad (from SensorNetwork)
\ (from Senso...) Q>Data
| &Data : object HelloMess
| %GetlLength() age
| ®Tot{ 1-Produce an event 1\
\‘ with a predefined
\ interval distribution in
\ a random position
\ 2- Make arandom | RumorTester
\ sink send a query
“ after an interval from
\‘ event time
\\
PropagtionWEventListener RumorMacLayer
(from SensorNetwork)
&id
SNode BaseApplicationLayer
%OnListen 0 (from Layers)
%OnEnd()
%OnBreak()
%OnDeadline() T

|
RumorApplication
HeatSensor

®QueryNetwork()
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BaseAdjacencyMatrix

BaseParameterSet

&sDescription

*FieldDump()

*NewRelevantClass()

ExecutionParameterSet

&:NRun

&soutputPath

&sNProcessorCores

XEngine
(from BaseCompon...)

O

IEventStorage

RedBlack

RedBlackDouble

_+parametersObject

SimpleQueueEventStorage

RedBlackEnumerator

RedBlackEnumeratorDouble

RedBlackException

Vector
&:Coordinates]

O

GeneralParameterSet
®Readxml) | T
SWriteXmi()
|IEventStorageNode
EKey
De...
RedBlackNode

RedBlackNodeDouble

It wraps a BaseParameterSet class. Using a XML attribute named "parameterClassType" the strong type of the wrapped class is identified.
When a XML tag of this kind is read, using this attribute the inner XML tag is deserialized into an object.
Then, using the NewRelevantClass() method of the object the main class is built.

As an example, to get parameters of a general network layer we define:
public GeneralParameterSet NetworkLayerGParameterSet = null;
The XML tag will be:
<NetworkLayerG ParameterSet parameterClassType="RandomRouting.RandomRoutingNetworkLayerParameter Set, RandomRouting">
<RandomRoutingNetworkLayerParameterSet>
<id>Setl</id>
<description />
<TTL>20</TTL>
</RandomRoutingNetworkLayerParameterSet>
</NetworkLayerG ParameterSet>

When the tag is read, we can generate the corresponding network layer by

netLayer = (BaseNetworkLayer)(parameters.NetworkLayerGParameterSet.parametersObject.NewRelevantClass(nodeld + ".Netl"));

O

IRandomGeneratorSource

SNextDoubl...

SimpleQueueEventStorageNode

The sequence of execution:
IParameterSetBasedExecutable - 1-Build()
2-for i=1 to NRun
. Setup()
%
‘S:tlllj(:)(()) Simulate()
*Simulat... EACLENTY
®Cleanu...
. ParameteSetBasedExecution
QueueProbe ProbedQueue LinkedList LinkedListEnumerator NDimArrayOfDouble
&:nDimensions %
&:dimensionSizes|] Execute)

File: D:\Research\Xmulator\xmulator5\Documents\XmulatorPublicVersion 2010 08 26.mdl

3:36:59 PM Saturdav. Auaust 28. 2010 Class Diaaram: Util / Main Paae 58



. VCArbiter

: PhysicalChannelSender

. VCArbiter

: PhysicalChannelSender

OUTPUT

. OutputVCBuffer

| : OutputVCBuffer

. OutputVCBuffer

\

: Switch /

—

. OutputVCBuffer

| : OutputVCBuffer

. OutputVCBuffer
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: EjectionChannel

AN

. PE

INPUT

\ : InputVCBuffer

. InputVCBuffer

. InputVCBuffer
: PhysicalChannelReceiver

. InputVCBuffer

. InputVCBuffer

: PhysicalChannelReceiver

. InputVCBuffer

. InjectionChannel
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Shape

(from Geometry)

BaseMobilityModel
(from Mobility)

&sAnchor : XP....
&NDimensions
&sXPointFacto...

Motion and
rotation

+region
+node

Position in the
main region

// /\\\

XPoint

(from Geometry)

/@sition

+Parwﬁ

Region SensorNetwork.Node
: <<not implemented>>
(from Geometry) == +/AttachedRegion . %Iosrll\/l()c?flgtgte NogeLabeI
+SubRegi0ns‘%E:ég? &senvironment : Environm... . @Name
&spropagatingEventsList
XR _ +Nodes” ,
+MainRegion :
BaseEnvironment Both sidéé are
+Environment
&spostpponedNodes implemented by hashtableﬁ
&postponeOnMoved : bool
%PropagatePoints()
%GetNodesOfRegion()
%GetPropagator()

%AddWEventPropagator()
¥RemoveWEventPropagatc...
¥PropagateStartWEvent()
¥PropagateEndWEvent()
%GetWEventPropagator()
%GetNodesInBlockArea()
¥AddNode()
¥RemoveNode()
%AddNodes()
%OnNodeAdded()
%OnNodeRemoved()

+Environment

WirelessNetwork

¥<<not implemented>> GenerateByXML ()
%GetEffectiveCommunicationGraph()
%GetlLogicalCommunicationGraph()
%GetlLogicalCommunicationGraphOfRegjic...

Effective communication graph is based o
the preferredTransmissionPower
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OrthogonalPointDistributer

///

PointDistributer |\ ‘T

\

¥PropagatePoints() :

< UniformOrthogonalPointDistributer
. For synched mobility “PropagateNodes... 2
~+postponeTimer mode
N :
Timer
(from BaseComponents)
node.onMoved

+wEventPropagato

MetaComponent
(from BaseComponents)

&Name
&sDescription

& TypeOfPropagatedWEvent

¥PropagateStartWEvent()
¥PropagateEndWEvent()
%AddNodes()
¥RemoveNode()
¥ProcessSourceMovement()
%GetNodesIinRange()
%GetOnAirWEventsBySource()
%GetListeningNodesOfOnAirWEvent()
%CanListen()

%CanNotListen()
¥ProcessListenerMovement()
%UpdateStartWEvent()
%UpdateListener()

%OnStartWEvent()
%OnEndWEvent()

%CheckAndRemoveBrokenOnAirWEvent...

A

\
Sliced2DWEventPropagtor

&yminListeningThreshold
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BaselLocationDatabase

<<abstract>>

(from Mobility)




Stored by a haldktable keyed

on WEwentType
TODO:

Region
- poweroutage -> break current signals (from Geometry)

Propagators registery might be a hdshtable indexed by Typeld

XObject |
(from BaseComponents)

",‘ *| PropagatingEv

PathLossFunction

%ComputePathLoss()

ents
%GetDistance() -
~ “%RadioPowerNeededToTransmit() BaseWEventPropagtor
“MaxDistance() & TypeOfPropagated WEvent
“%PropagateStartwEvert()
“%PropagateE dWEvent()
%AddNodes()
“%RemoveNode()
+underlayingPathLossFunction :ProcessSOUrceMovemen()
GetNodesInRange() BaseWirelessNetworkNode
%G etOnAIrWEventsByS ource()
:Ge!LisleningNodesOfOnAirWEven() = BStatus
- 3 5 g CanListen() [ . .
N N ShadowingPLFunctionNS TwoPiecePathLossFunction B f * | %GetPropagationWEventListenerByType()
LogDistancePLFunction ShadowingPLFunction Sonath @;pathLossE ponentFreeSpace ‘CanNotLls_!en()
Q)s!andardDevia!ion pathLossExponent ProcessListenerMovement()
& PathLossExponent o o fici &bpathLossCoeff &ppathLossCoeffFreeSpace $Update StartWEvent() WEventTy
&hpathLossCoeff &) DefauitMaxDeviationCoefficien & referenceDistance EppathLossE xponentMutiPath %UpdateListerer() SLNLE
&standardDewviation &ppathLossCoeffMultiPath “$CheckAndRemoveBrokenOnAirWEvents() _
& DefaultMaxDewviationCoefficien &distanceThreshold %OnstartWEvent() = PropagationStartwEvent
%OnENdWEvent() +ListehedWEventType
+PropagtionWEentListeners
Y
PropagtionWEvertListener
<<not implemented>> Bid
<<not implemented>> <<not implgmented» SiesmicPropagator Q)INode ListeningProperties
<<not implemented>> ObstructedRegionPathLoss NonHomogeniousPathLoss SpListenStartTi
PointModelHeatPropagator $onisten() Q)L:;ZETY(ZS e
\ /D :8"§"d({< ourrentlyListenedWe n:s &FirstListenedPower
<<not implemented>> ‘OEDreeaZIi(r)\e() curre ly/IS enedWEvel
SensorElement
<<not implemented>> <<not implemented>> <<not implemented>>
ObstaclesList

MapBasedNonHomogeniousPathLoss EquationBasedNonHomogeniousPathLoss

Indexed on PropagationStartw Event ﬁ

+listenerRroperties

ListenerProperties
&yMinListeningThresholdPower

RadioReceiver Antenna

o - ListenType:
RadioListningProperties _ListenFromstart
-EnteredToRegion

%is AnyRadioActivity()

+CurrentLi+eners

*

+currentlyListenedWEvents +ListenedWEventType

WEventType
————— 1

PropagationStartWEvent
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BaseWirelessNetworkNode.NodeArchitecture.PhysicalLayer.Antenna==
BaseWirelessNetworkNode.PropagationWEventListeners <=>
Listener.Node
BaseWirelessNetworkNode
NodeArchitecture -
(from Layers) 1
SensorNetwork.Node
PhysicalLayér A
(from Physical)
/
+Antenna-\ +Propagtio istenérs
RadioReceiverAntenna | [~ PropagtionWEventListener
%¥IsAnyRadioActivity()
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OnHeaderl
nFirstSlot

Yes Is Backtrack =

&s Current switched link is
n rofitable (bit masking)

es

Decrement
NMisroutes

Is there a frée and
non-faulty link 2 —

NumMisroutes
++

N

IsBacktracking
=true

true ?

No

/ Clear History

Mask

/" Set Profitable

Mask

Is number of N
misroutes valid ?

link = The link containing
the message
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Set corresponding mask in\
history

i

/ return link \

®
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: PhysicalLayer : BaseMACLayer : WirelessNetwork  : BaseWirelessNe...  : BaseEnvironment : PropagationStart... :BaseWEventPro... :BaseWirelessNe... : PropagtionW EventListener : PropagationEnd... : PhysicalLayer
o o o o o o o o o o : PhysicalLayer
PhysicalLayer BaseMACLayer| WirelessNetwork | BaseWirel... BaseEnvironment | Propagatio... BaseWEve... BaseWirel... PropagtionWEventListener Propagati...

1; SendFrameStart(, ; )

]

H

2: l/Get_Network

3: /IGet_Enyironment

4. GetWEvent

Propagator()

5: /INew

6: PropagateS

tartWEvent()

10: //Store the

12:/IN

19%)
=

7: GetNodesInRange()

8: GetPropagationWEventListe

]

L@

nerByType()

H

9: OnListen(, )

XEvent in a local v

= ]

11: //IAdd OnAirWEvent

= ]

|

ariable

13: Propagate

EndWEvent()
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]

14: //Rerjnove OnAiIrWEven

{Z

15:

OnEnd(,)

16: OnFram

eReceived()

3:37:01 PM Saturdav. Auaust 28. 2010  Seauence Diaaram: SensorNetwork / SendPacket in Phvsical Laver Paae 68




. BaseMACLayer

After waiting for
transmission end

: BaseWirelessNetworkNode

1: Send#;ameStart(, ,)

2: //Get_Network

_—

: PropagationEndWEvent —
<‘j:,\““‘ - a3 /IGet_Environment
PhysicalLayer —
12: // New —

: WirelessNetwork

_— /
= [

6: Propagaf StartWEvent() -
[ St
i / ?}//New

To enable 13: PropagateEndWEvent()
cancellation

g
/

/

/

/
: PropagationStartWEvent : BaseEnvironment

i

10: //Store the XE\)ent in a local variable

11: //Add OnAiIrWEvent 7: GetNodesInRange() >
‘72 : BaseWEventPropagtor ~ With or without
\

/ deadline
14: /[Remove OnAiFWEvent ]
= 9: OnListen(, )
> 15: OnEnd(, )

8: GetPropag oj&éventListenerByType()

: BaseWirelessNetworkNode . : .
PropagtionWEventListener

\ 16: OnFrameReceived()

PhysicéILayer
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. OrthogonalShape

: Region

shapel |

| 2: Region(
o | R
1 Orthogona‘le@pE&O

: SlicedMobilityPdf

8
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: Onlwyd()nod
/@

SensorNetwork.Node |

12: SetMotionProperties( )

: NDimArrayOfDouble

10: //Listen on On@o ionFinished
4: [/Construct
/

16://
: FixedTimelntervalGenerator

n$otionFinished

6: //Construct

T
Novine |
11: //lsMoving=True

|
14: Instant@o&eo

15: //IsMovir%zralse

7: //Con§truct
<—0O mobilityModel

. LinearUniformTPMotionControler ‘

_—
: BaseMobilityModel —

T

I

|
e K J
17: —_—

13: Registers an XEvent for next time, and that

time reaches
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. SlicedMobilityPdf : Region - NDimArrayOfDo... : OrthogonalShe : SensorNetwork.Node : FixedTimelnterva... : BaseMobilityModel : LinearUniformTPMotionControler

o o : SensorNetwork.Node o o o
NDimArra... OrthogonalSh FixedTimeln... BaseMobilityModel LinearUniformTPMotionControler
1: OrthogonalShape()

: Region

SlicedMobilityPdi

u

2: Region()

3: OnMoved()

4: [[Construct

5: //Construct

6:///Construct

7: [/Construct

8: AddNode()

10: //Listen on OnMotionFinished

11: //IsMovingJﬁrue

12: SetMotionProperties( )

13: Registers an XEvent for next time, and that time reaches

e

14: InstantMove()

15: //lsMoving=False

16: // OnMotionFini...

17:
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In case of Ground and VCC
2: /Initialize all input and output gates signals must be set to
values and register approperiate 0/1 and events must be
events registered
%
1: start() f ,
: XEngine _: Gate
3: start() 4: ReadNextEvent( )
%
a
‘ | 6: ProcessXEvent( )
. FileBasedLogicSignalGenerator ‘
) " OnvalueChanged /iif
/ value is really
8 changed
5: RegisterXEvent() £ -
%
a
9: AddRecord( ) ‘ )
— : Gate
[
|
L
: HistoryKeepingLogicProbe _: FanOut
| OnValueChanged
OnValueChanged
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1: OnHeaderInFirstSlot( )

~

( \
\ |
|

|

. InputVCBuffer

Trigged

PE can perform delayed consuming. In this
case, after cosuming a flit or message it
must recheck the output buffer

. PE

r%eMessage()

: BaseMessageConsumer Trigged

2: Route(, )
:RE : RoutingFunction
3: LockSwitch(, , , )
: Crossbar

4: Enqueue()

. OutputVCBuffer
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5: OnFirstSlotFilled( )

3:37:02 PM Saturdav. Auaust 28. 2010  Collabhoration Diaaram: InterconnectionNetwork / Transfer final Paae 74



*

Dgﬁne 'pre%—\L

Typeld: B
1- RadioPacket WEventType
2- Heat
: . Typeld
3- Siesmic — %N);prﬁe
4- Sound
5- Vibration $Equal
6- Light quals()
7-RadioRangeDetector
WEvent
&Source
&SubType...
PropagtionWEvent
1'&lastSequence
WEventSource | ————— & Sequence
\7\\\
\
\
\
T PropagationStartWEvent

T
T & TransmissionPower
&PropagationProperties
&EndWEventDeadline

& TransmissionTime

| .
PropagationBreakWEvent PropagationEndWEvent

PropagationEnterWEvent

| Break may be occured in sake of
Used to annonce an movement, node failure, obstacle
incoming node that it is movement, ...

affected by the current on
air event
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_: XEngine Clear content arrays

1$start( )

: XTCTopoquvControILave/r

With
MaxPower

5: SendFrarﬁeStart(, ,)
—

23:
 ~
7

PhysicéILayer

4: //Ne+v$d, maxpower)

|
. XTClInitialMessage

—
3: /IRegisterXEvent() for next
period,and the end of broadcast
phase (+ clockSkew)

[DataFrame
is XTCData]

OnFrameReceived /
6: OnFrameReceived() 8: XTCDataReceived()
> \ —
/ \ _ 9: [DataFrame is InitialXTCMessage]//Add
( \ 7 sender to neighbours in order of signal
| \‘ DataFrame, = strength
“ RadioListeningPrope O -
: rties : XTCTopologyControlLayet ‘
PhysicalLayer | /
Final of first

10: ProcessXEvent( )~
—

/\

broadcast phase

]

With MaxPower ﬁ

11: RegisterXEvent()

. XTCTopologyControlLayer

13: SendFram‘gStéﬁ'(‘, 0)
il

PhysicéILayer

. /INew

Final of éecond

: XTCOrderedNeighbourList

broadcast

|

14: OnFrameReceived()

—=
a
||

[DataFrame
is XTCData]

15: XTCDatéReceived()
—

16: [DataFrame is
XTCOrderedNeighbourList]//
Store the information

: XTCTopoquvControILave/r

PhysicéILayer

17: ProcessXEvent( ). _
—

/)
]

: XTCTopoquvControILave/r
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Final of second

| broadcast

the FinalNeighbours and store them in
LogicalNeighbours field,
SetPreferredTransmissionPower

ﬁ: //ICompute
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: XEngine : XTClnitialMessage : XTCTopologyControlLayer : PhysicalLayer : PhysicalLayer : XTCTopologyControlLayer : PhysicalLayer : XTCTopologyControlLayer : PhysicalLayer : XTCTopologyControlLayer : XTCOrderedNeighbourList : XTCTopologyControlLayer
- XEngine = = = = = = = . PhysicalLayer = = =
XTClnitialMessage XT CTopologyControlLayer PhysicallLayer PhysicallL ayer XTCTopologyControlLayer PhysicallLayer XTCTopologyControlLayer XT CTopologyControlLayer XTCOrderedNeighbourList| XT CTopologyControlLayer

| 1: start( |

3: /IRegisterXEvent() for next periodjand the end of broadcast phase (+ clockSkew,

=N

4: [INew (id, maxpower)

]

J

H 5: SendFrameStart(, , )U

6: OnkrameReceived()

L@

8: XT¢DataReceived()

L@

9: [DataFramé is InitialXT CMessage]//Add sender to neighbours ih order of signal strength

L@

10: PfocessXEvent( )

L@

11: RegisterXEvent()

L@

12: /INew

13: SendFrameStart(, , )

]

J

14: OnFrameReceived()

L@

15: XTCDataReceived()

L@

16: [DataFrame is XT COrderedNeighbourList]/ Store the information

L@

17: ProcessXEvent( )

L@

18: //Compute the FinalNeighbours and store them in LogicalNeighbours field, SetPreferredTransmissionPower

L@
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