
BaseComponents

Common

QueuingNetwork

InterconnectionNetwork

Util
(from BaseComponents)

Distributions
(from BaseComponents)

Log4net

Logic

SensorNetwork

MarkovModel

Common.GUI
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MessageConsumer
IsReady

OnReady()

InputVCBuffer

OutputVCBuffer EjectionChannel

PE

Switch
allowFlitPipelining

LockSwitch()
UnlockSwitch()
UnlockSwitch()
SetInputChannel()
SetOutputChannel()...
OnUnlockSwitch()
CheckAndTransfer()...
OnFlitFetched()
OnFlitDelivered()
OnLockSwitch()
OnUnlockSwitch()

InjectionChannel

RE
nTotalMessagesW
nBlockedMessagesW

SetNode()
RemoveInputChannel()
AddInputChannel()
SetInjectionChannel()
RemoveInjectionChannel()...
AddOutputChannel()
RemoveOutputChannel()
SetEjectionChannel()
RemoveEjectionChannel()...
OnMessageRouted()

Queue
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Calculate output based on settled 
values determine rising or falling delay

This Input has already 
an Inertial event

InputChanged

Clear previous 
Inertial event

Yes

Register an Inertial 
delay event

InertialDelay is 
zero

No

No

Waiting for activation 
of Inertial delay event

Input fixed

Yes

Set input port valueSettled 
to new one

Input value wont 
be changed now

Register Propagate 
event for this input

Delay model

Currently has Propagate event(s) 
and its time is after this one

Remove old 
event(s)

Yes

Waiting for 
propaation

Register Propagate 
events for this input

Set 
ValuePropagated

Calc. ouput based 
on prop. values

Set output value

Register Propagate 
Event

RisingFalling
MinMax

Transfer
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Message
ID
data : Object
enterNetworkTime...
size
Source
Destination

Flit
Content
FlitWidth
flitNumber...

Through 
function call

Through 
function call

Through 
function call

BaseNodeAddress
(from BaseComponents)

MessageConsumer
IsReady

OnReady()

PE

SetNode()...
DropRatio()...

BaseMessageGenerator

Enabled

OnMessageGenerated()...
GenerateMessage()
OnMessageDropped()

(from BaseComponents)

BaseXEventGenerator

OnXEvent()

(from BaseComponents)

MessageLengthDistribution

GetMessageLength()

(from BaseComponents)

FourPartedMessageGenerator

DestinationDistribution

GetDestination()

(from BaseComponents)

RoutingFunction

Route()

OutputVCBuffer

VCArbiter

Arbitrate()...

EjectionChannelInjectionChannel

RE
nTotalMessagesW
nBlockedMessagesW

SetNode()
RemoveInputChannel()
AddInputChannel()
SetInjectionChannel()
RemoveInjectionChannel()...
AddOutputChannel()
RemoveOutputChannel()
SetEjectionChannel()
RemoveEjectionChannel()...
OnMessageRouted()

InputVCBuffer

PhysicalChannelSender
ChannelDelay
allowFlitPipelining
currentVCNumber
currentFlit
deliveredFlit
utilizationTime
nDeliveredFlits

OnDelivered()
Deliver()
GetOutputVCBuffer()
IsBusy()
OnDelivering()

1..*

+VCBuffers

1..*

1

1

1

1

Switch
allowFlitPipelining

LockSwitch()
UnlockSwitch()
UnlockSwitch()
SetInputChannel()
SetOutputChannel()...
OnUnlockSwitch()
CheckAndTransfer()...
OnFlitFetched()
OnFlitDelivered()
OnLockSwitch()
OnUnlockSwitch()

1111

*

+OutputChannels

*

PhysicalChannelReceiver

PushFlit()

1..*

+vCBuffers

1..*

*
+InputChannels

*
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Dispatcher
IObjectSource source...
IObjectSink[] targets

QueuingNetwork.Queue

TimeoutHandler()

OnFirstSlotFilled

Server
IObjectSink sink...

OnServed()
OnStartServing()...

OnLastSlotFreed

BaseXEventGenerator

OnXEvent()

(from BaseComponents)

JobGenrator
IObjectSink target...

OnXEvent
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RE
nTotalMessagesW
nBlockedMessagesW

SetNode()
RemoveInputChannel()
AddInputChannel()
SetInjectionChannel()
RemoveInjectionChannel()...
AddOutputChannel()
RemoveOutputChannel()
SetEjectionChannel()
RemoveEjectionChannel()...
OnMessageRouted()

OutputVCBuffer

InputVCBuffer

VCArbiter

Arbitrate()...

OnFirstSlotFi...

PhysicalChannelSender
ChannelDelay
allowFlitPipelining
currentVCNumber
currentFlit
deliveredFlit
utilizationTime
nDeliveredFlits

OnDelivered()
Deliver()
GetOutputVCBuffer()
IsBusy()
OnDelivering()

OnDelivered

InjectionChannel

BaseXEventGenerator

OnXEvent()

(from BaseComponents)

TimeIntervalXEventGenerator

GenerateNextXEvent()

(from BaseComponents)

OnXE...

OnHeaderInFirstSlot

Switch
allowFlitPipelining

LockSwitch()
UnlockSwitch()
UnlockSwitch()
SetInputChannel()
SetOutputChannel()...
OnUnlockSwitch()
CheckAndTransfer()...
OnFlitFetched()
OnFlitDelivered()
OnLockSwitch()
OnUnlockSwitch()

OnLastSlotFreed

OnFirstSlotFilled

EjectionChannel

MessageConsumer
IsReady

OnReady()

OnLastSlotFreed

OnHeaderInFirstSlot

OnFirstSlotFilled

OnUnlockSwitch

BaseMessageGenerator

Enabled

OnMessageGenerated()...
GenerateMessage()
OnMessageDropped()

(from BaseComponents)

PE

SetNode()...
DropRatio()...

OnReady

OnFirstSlotFilled

OnMessageGenerated

OnXE...
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 : PE  : BaseXEventGenerator  : Message  : Flit  : RoutingFunction  : DestinationDistribution  : InjectionChannel  : RE  : Crossbar  : OutputVCBuffer  : VCArbiter  : InputVCBuffer  : PhysicalChannelSender  : MessageLengthDistribution  : SimpleMessageGenerator  : MessageContentGenerator

  : PE  : PE   : 
 BaseXEve...

  : 
 BaseXEve...

  : Message  : Message   : Flit  : Flit   : 
 RoutingFun...

  : 
 RoutingFun...

  : 
 DestinationDistribution

  : 
 DestinationDistribution

  : 
 InjectionChannel

  : 
 InjectionChannel

  : RE  : RE   : Crossbar  : Crossbar   : 
 OutputVCBuffer

  : 
 OutputVCBuffer

  : VCArbiter  : VCArbiter   : InputVCBuffer  : InputVCBuffer   : 
 PhysicalChannelSender

  : 
 PhysicalChannelSender

  : 
 MessageLengthDistribution

  : 
 MessageLengthDistribution

  : 
 SimpleMessageGenerator

  : 
 SimpleMessageGenerator

  : 
 MessageContentGenerator

  : 
 MessageContentGenerator

1: OnXEvent( )

4: //new

5: //new

6: GetDestination(, )

9: Enqueue()

10: OnHeaderInFirstSlot( )

11: Route(, )

12: LockSwitch(, , , )

13: Enqueue()

14: OnFirstSlotFilled( )

15: Deliver()

16: RegisterXEvent()

17: Dequeue( )

18: Enqueue()

19: OnFirstSlotFilled( )

20: OnLastSlotFreed( )

21: Dequeue( )

22: OnDelivered( )

3: GetMessageLength( )

2: GenerateMessage( )

7: GenerateContent( )

8: OnMessageGenerated( )

23: Arbitrate( )
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 : PE

 : BaseXEventGenerator

 : Message

 : Flit

 : DestinationDistribution

 : RoutingFunction

 : InjectionChannel

10: OnHeaderInFirstSlot( )

 : RE

 : Crossbar

Trigged

 : OutputVCBuffer

14: OnFirstSlotFilled( )

 : VCArbiter

Trigged

 : PhysicalChannelSender

16: RegisterXEvent()

 : InputVCBuffer

19: OnFirstSlotFilled( )

20: OnLastSlotFreed( )

Adds all possible flits of 
current message to output 
buffer

Trigged

If this is final flit then switch 
unlocks the connection and 
calls EH_MessageArrived on 
RE if there is a flit in the 
queue

If has enough 
space for full msg 
add it, otherwise, 
drop it

If all buffers are full, 
store input ch. number 
in a queue

22: OnDelivered( )

Trigged

Everytime a header flit 
sits in head of queue

1: OnXEvent( )

Trigged

Switching and routing  might be 
delayed in switch and router by 
registering XEvents

 : MessageLengthDistribution

 : SimpleMessageGenerator

2: GenerateMessage( )

Trigged

 : MessageContentGenerator

8: OnMessageGenerated( )

To make a 
delay

If it is in AllowFlitPipelining mode, 
Dequeue is executed before 
RegisterXEvent

23: Arbitrate( )

9: Enqueue()

5: //new

12: LockSwitch(, , , )

11: Route(, )

PhCh,VCh21: Dequeue( )

13: Enqueue()

15: Deliver()

17: Dequeue( )

18: Enqueue()

3: GetMessageLength( )

4: //new

6: GetDestination(, )

7: GenerateContent( )
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 : WirelessNetwork

 : BaseWirelessNetworkNode  : Graph

3,4 are 
repeated

3: //PhyLayer.GetPhysicalNeighbours
(Mac.preferredTransmissionPower)

4: AddEdge()

2: AddVertex()

1: Clear( )
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 : WirelessNetwork

 : BaseWirelessNetworkNode  : Graph

3,4 are 
repeated

3: //topologyControlLayer.GetLogicalNeighbours
4: AddEdge()

2: AddVertex()

1: Clear( )
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 : BaseWirelessNetworkNode

:Object

 : BaseEnvironment

 : BaseWEventPropagtor

 : PropagationStartWEvent

 : 
PhysicalLayer

1: //Get_PhysicalLayer

2: GetPhysicalNeighbours()

3: Get_Environment

4: GetWEventPropagator()
5: //New

6: GetNodesInRange()
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ng=GetNextGeneration

ng
+now<nextT...

now += ng
return (now-prevTime)

Y

StateTransition

N

prevTime=now
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CommunicationGraph

Graph

nVertices
nEdges

IsConnected()
Validate()
IsStronglyConnected()
IsUndirected()
GetAverageDegree()
GetConnectedComponents()
GetMaxDegree()
GetLargestConnectedComponent()...
GetNIsolatedNodes()
GetDiameter()
GetMST()
GetConnectedComponents()
AddVertex()
AddEdge()
AddBidirectionalEdge()
RemoveVertex()
GetVertexByData()
RemoveEdge()
Clear()
ClearEdges()
ClearVertices()

(from Graph)
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 : MetaComponent

 : PE

 : RE

 : Switch : RoutingFunction

 : InjectionChannel

 : VCArbiter

 : MessageConsumer

 : DestinationDistribution  : MessageLengthDistribution  : EjectionChannel : BaseXEventGenerator

 : PhysicalChannelSender

 : InputVCBuffer  : OutputVCBuffer

Delegates  : PhysicalChannelReceiver

 : BaseMessageGenerator

 : MessageContentGenerator
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 : BaseWEventPro...  : GBaseEnvir...

  : 
 BaseWEve...

  : 
 BaseWEve...   : GBaseEnvironment  : GBaseEnvironment

1: 

2: //Updae this.position

3: 

4: ProcessSourceMovement(, , )

5: UpdateStartWEvent( )

6: ProcessListenerMovement(, , )

7: UpdateListener( )
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2: //Updae this.position

3: 

 : 
BaseWEventPropagtor

Triggered

 : GBaseEnvironment

4: ProcessSourceMovement(, , )

5: UpdateStartWEvent( )

6: ProcessListenerMovement(, , )

7: UpdateListener( )

1: 
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Could be 
serialized  to XML

BaseParameterSet

Description

FieldDump()
NewRelevantClass()...

(from Util)

IrregularNetworkGenerat
or

GenerateNetwork(IrregularPrameterSet)...

BaseAdjacencyMatrix
(from Util)

SimpleNodeParameterSet
(from InterconnectionNetwork)

IrregularNetworkParam
eterSet

AdjacencyMatrixPath
AdjacencyMatrixFormat

IrrAdjacencyMatrix
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QueuingNetwork.Queue

TimeoutHandler()

Buffer

Count
MaxSize

IsFull()
IsEmpty()
OnLastSlotFreed()
OnFirstSlotFilled()
Enqueue()
OnEmpty()
Dequeue()

(from BaseComponents)

Dispatcher
IObjectSource source...
IObjectSink[] targets

IObjectSink

onSizeChanged
onLastSlotFreed

onEmpty

AvailableSlots()
IsEmpty()

PutObject()

(from BaseComponents) IObjectSource

onSizeChanged
onFirstSlotFilled

AvailableObjects()
GetObject()

(from BaseComponents)

Server
IObjectSink sink...

OnServed()
OnStartServing()...

BaseJob
Hops

BaseXEventGenerator

OnXEvent()

(from BaseComponents)
JobGenrator
IObjectSink target...

ITimedMessage

Timeout
onTimedOut (delegate)...

IsTimedOut()
OnTimedOut()

(from BaseComponents)

BaseMessageGenerator

Enabled

OnMessageGenerated()...
GenerateMessage()
OnMessageDropped()

(from BaseComponents)

OnXEvent

TimeoutJobGenerator

TransferUnit

IsTail()
EnteredTo()
LeavedFrom()
CurrentXObject()

(from BaseComponents)
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RadioReceiverAntenna

IsAnyRadioActivity()

(from SensorNetwork)

PhysicalLayer
MaxTransmissionPower
bandwidth
noiseInjectionProbability
PowerSwitchStates powerSwitch

GetPhysicalNeighbours()
SendFrameStart()
OnFrameReceived()
OnFrameReadyToUpperLayer()
OnFrameSent()
GetMaxTransmissionTimeOfFrame()
ICollection GetCurrentlySendingFrames()...
BaseWEventPropagtor GetPropagator()
SendRangeDetector()
CancelRangeDetector()
Hashtable GetPhysicalNeighbours()

Event: EventType.FrameTransmissionFinished

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

PhysicalLayerParameterSet
maxTransmissionPower
bandwidth
noiseInjectionProbability

object NewRelevantClass()...

BasePowerSource
(from SensorNetwork)

PoweredPhysicalLayer
energyPerSentBit
energyPerReceivedBit
idlePowerConsumption

double TransmissionPowerConsumption()...
double ComputeTotalEnergy()

powerSource.onPowerOutage

PoweredPhysicalLayerParameterSet
EnergyPerBitSent
EnergyPerBitReceived
IdlePowerConsumption
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Neighbours are the nodes 
which can hear this node's 
signals

BaseBattery
MaxUsagePower
CurrentEnergy
InitialEnergy
outageEvent
ConstantPowerUsage

BaseNode
(from BaseComponents)

ActivityStatus:
-Enabled
-Disabled
-OUT_OF_POWER

When static Dissipation Power or current 
power level changed, the event of 
"PowerSupplyOutage" is rescheduled

Every node must 
decrease its own 
constant power usage 
when this node 
detaches the battry

mainPowerSource.OnPo
werOutage

Through hashtable of ArrayLists 
with index of TypeId

NodeArchitecture
(from Layers)

BasePowerSource
ConstantDissipationPower(watt)

DissipateEnergy()
SetConstantDissipationPower()

BaseWirelessNetworkNode
Status

GetPropagationWEventListenerByType()...

11

1

+MainPowerSupply

1

IDataFrame
Payload

Data

GetLength()

BaseMotionProperties

BaseDataFrameHeader

TotalLengthInBits()

EventSource
 lastID

StartEvent()
StopEvent()

XPoint
(from Geometry)

BaseDataFrame
PayLoad : IDataFramePayload
ReceivedSignalStrength
TransmissionPower
PacketIntegrity

TotalLengthInBits()
SenderMacAddress()
NextHopReceiverMacAddress()
IsBroadcast()

1
+header

1 ListeningProperties
ListenStartTime
ListenType
FirstListenedPower

PacketIntegrityEnum:
-CorruptedDueToCollision
-CorruptedDueToBER
-OK

BasePacket
PayLoad : IPacketPayload
SourceNode : Node
DestinationNode : Node
timeToLive

GetLength()

PacketRouteItem
Node
Time

**

+PacketRoute IPacketPayload

Data : object

TotalLengthInBytes()

ITopologyControlMessage
(from TopologyControl)

LayersHelper

CanListen()
GetMacLayer()
GetPhysicalLayer()
GetMacInterfaceQueue()
GetNetworkLayer()
GetApplicationLayer()
GetApplicationLayer()
GetTopologyControlLayer()
GetMainRegionShape()
RadioPowerNeededToTransmit()
RadioPowerNeededToTransmit()
GetNormalTransmissionPower()
GetMaxTransmissionPower()
GetDistance()

NetworkGraph

SimpleAddressPacket
SimplePayload

length

SensorNetwork.Node
IsMoving
onOffState
environment : Environment
propagatingEventsList

InstantMove()
OnMoved()
OnOnOffStateChanged()
TurnOff()
TurnOn()
SetMotionProperties()
GetPropagationProperties()...
SetPropagationProperties()...

+NextHopReceiver

+Sender

+position

PropagtionWEventListener
id
Node

OnListen()
OnEnd()
OnBreak()
OnDeadline()

*

+PropagtionWEventListeners

*
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SquareShape

XPoint2D
x
y

XPointFactory

XPoint NewXPoint()...

XPointFactory2D

OrthogonalShape
axes[]
IsToroid

OrthogonalShape()
RotateLocal()
PositionOnAxis()
LineCollisionPoints GetCollisionPoint()...

Region
Name
Label

Region()
GetNodesInBlockArea()...

+SubRegions

Shape
Anchor : XPoint
NDimensions
XPointFactory

IsPointIn()
FilterPosition()
GetDistance()
GetDistanceVector()...
GetCollisionPoint()

XPoint

IHasDimensionsShape
NDimensions

LineCollisionPoints
CollisionPoint
WrapAroundCollisionPoint...

Vector

Coordinates[]...

(from Util)
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GraphByEdgeAdjMatrix
AdjMatrix : ArrayOfEdges

Graph
nVertices
nEdges

IsConnected()
Validate()
IsStronglyConnected()
IsUndirected()
GetAverageDegree()
GetConnectedComponents()
GetMaxDegree()
GetLargestConnectedComponent()...
GetNIsolatedNodes()
GetDiameter()
GetMST()
GetConnectedComponents()
AddVertex()
AddEdge()
AddBidirectionalEdge()
RemoveVertex()
GetVertexByData()
RemoveEdge()
Clear()
ClearEdges()
ClearVertices()

Vertex
Data : Object
Label : String
index
Coordinates : XPoint...

*+Vertices *

Edge
Data : Object
Label : String
Weight

*
+Edges

*

+fromVertex

+toVertex
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LogicOutputEndPort
Value

GetConnectedPortsWOFanout()
OnValueChanged()

LogicInputEndPort
PropagatedValue  // after tran. delay
SettledValue // after iner. delay

GetConnectedPortWOFanout()

Logic Levels:
0 0
1 1
2 u
3 z
9 uninitialized

LogicEndPort
InertialDelayXEvent
PropagateDelayXEvents

FanOut

Ground VCC

AndGate OrGate NorGateNotGate BufferGate

EndPort
(from BaseComponents)

XObject

ID
ExtraInfo
ExtraParameters

start()
SimulationFinilized()
RegisterXEvent()
ProcessXEvent()
ResetDelegates()
SetupDelegates()
ResetState()
SnapShot()
Validate()
OnStatusChanged()

(from BaseComponents)

LogicSignalGenerator
outputEndPorts

LogicValues
 LogicLevels
LogicSymbols
AndTruthTable

And()
Or()
Xor()

ConstantSignal
OutputEndPort

MinMaxDelayModel
MinDelay
MaxDelay

DelayModel
InputInertialDelay Gate

inputEndPorts
outputEndPort

11

SingleOutputGate

CalculateOutput()
Snapshot()

Container is Gate 
and LocalObject is 
port itself

TransportDelayModel
Delay

RiseFallDelayModel
RiseDelay
FallDelay

SignalRecord
ValuesString

FileBasedLogicSignalGenerator
Filename
Rotate
DefaultStartTime
DefaultTimeStep

ReadNextEvent()

*+records *

LogicProbe
inputEndPorts

ProbeRecord
Time
ValuesString

HistoryKeepingLogicProbe

AddRecord()
Snapshot()

*+records *
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LinearAcceleratedTPMotionControler
synchMove
syncInterval
distanceStep

void UpdateNodePosition()
double GetNextTimeInterval()

LinearUniformTPMotionControler
distanceStep
synchMove
syncInterval

opname()

MotionControler

StartMotion()
UpdateNodePosition()...

TimeSlicedMotionControler

CheckAndRegisterForNextStep()...
double GetNextTimeInterval()
OnMotionFinished()

TwoPointTSMotionControler

CheckAndRegisterForNextStep()...
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PhysicalLayer

MaxTransmissionPower
bandwidth
noiseInjectionProbability
PowerSwitchStates powerSwitch

GetPhysicalNeighbours()
SendFrameStart()
OnFrameReceived()
OnFrameReadyToUpperLayer()
OnFrameSent()
GetMaxTransmissionTimeOfFrame()
ICollection GetCurrentlySendingFrames()...
BaseWEventPropagtor GetPropagator()
SendRangeDetector()
CancelRangeDetector()
Hashtable GetPhysicalNeighbours()

(from Physical)

PhysicalLayer.onFrameReadyToUpperLayer

BaseMACLayer
noTotalReceivedFramesFromLowerLayer...

SendFrame()
GetPhysicalLayer()
OnFrameReceived()
OnFrameReadyToUpperLayer()
OnMacIsReady()
OnTopologyControlFrameReceived()
OnFrameDroped()
ProcessFrame()
GetMacAddress()

Queue
(from InterconnectionNetwork)

MacInterfaceQueue
macIsFree
queueSize

SendFrame()
OnDrop()

+macLayer

macLayer.onMacIsReady

MacInterfaceQueueParameterSet
maxQueueSize

BaseParameterSet

Description

FieldDump()
NewRelevantClass()...

(from Util)

MACLayerParameterSet

RadioChannelMonitor

ListenForPeriodOfInactivityFromNow()
ClearChannelAssessment()
double LastSilenceDuration()
bool IsChannelBusyNow()
Cancel()

IdealMACLayer

No collision 
No interference

No collision
No interference
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Crossbar

Buffer
(from BaseComponents)

HeaderFlit

If InjectionChannel is full generated message 
will be purged out

BaseMessageConsumer

ConsumeMessage()

(from BaseComponents)

InjectionChannel

EjectionChannel

HeaderFlitSingle

SingleHeaderFlitMessage

EndPort

RemoteObject
CconnectedObject
ContainerObject
LocalObject
Label
Description

Invalidate()
Connect()

(from BaseComponents)

PhysicalChannelEndPort
PhysicalChannel

SwitchEndPort
Switch

InterconnectionBufferEndPort
InterconnectionBuffer

PEEndport
PE

REEndPort
RE

MessageConsumerEndPort
MessageConsumer

NodeEndPort
Node

RoutingFunctionEndPort
RoutingFunction

 VCArbiterEndPort
VCArbiter

BaseMessageGenerator

Enabled

OnMessageGenerated()
GenerateMessage()
OnMessageDropped()

(from BaseComponents)

RealDistribution
(from Distributions)

SimpleMessageGeneratorW ithTimeout

+TimeoutDistribution

Message
ID
data : Object
enterNetworkTime
size
Source
Destination

Flit
Content
FlitW idth
flitNumber

MessageGeneratorType
<<enum>>

BaseXEventGenerator

OnXEvent()

(from BaseComponents)

MessageLengthDistribution

GetMessageLength()

(from BaseComponents)

DestinationDistribution

GetDestination()

(from BaseComponents)

FourPartedMessageGenerator

MessageContentGenerator

GenerateContent()

(from BaseComponents)

<<abstract>>

MessageGenerator
<<abstract>>

SimpleMessageGenerator

BaseNodeAddress
(from BaseComponents) BaseNode

(from BaseComponents)

MessageConsumer
IsReady

OnReady()

BaseMessageGenerator
(from BaseComponents)

PE

SetNode()
DropRatio()

PhysicalChannelReceiver

PushFlit()

PhysicalChannelSender

SwitchingInfo
ConnectedBuffer
OnTheFlyFlit
vCNumber

QueueProbe
(from Util)

InterconnectionBuffer
Switched

OnHeaderInFirstSlot()

+SwitchProbe

+busyProbe

RoutingFunction

Route()

ProbedQueue
(from Util)

InputVCBuffer

OutputVCBuffer

InputVCBuffer

OutputVCBuffer

RE
nTotalMessagesW
nBlockedMessagesW

SetNode()
RemoveInputChannel()
AddInputChannel()
SetInjectionChannel()
RemoveInjectionChannel()...
AddOutputChannel()
RemoveOutputChannel()
SetEjectionChannel()
...

+blockedInputVCBuffers

OnLastSlotFreed
OnHeaderInFirstSlot

EjectionChannel
*

+PEVCBuffers

*

*

+SwitchVCBuffers

*

InjectionChannel

*

+SwitchVCBuffers

*

*

+PEVCBuffers

*

QueueProbe
(from Util)

VCArbiter

Arbitrate()

OutputVCBuffer

Switch
allowFlitPipelining

LockSwitch()
UnlockSwitch()
UnlockSwitch()
SetInputChannel()
SetOutputChannel()
OnUnlockSwitch()
CheckAndTransfer()
OnFlitFetched()
OnFlitDelivered()
OnLockSwitch()
OnUnlockSwitch()

1111

+vcProbe

OnUnlockSwitch

XEvent: EventType.Delivered

PhysicalChannelSender
ChannelDelay
allowFlitPipelining
currentVCNumber
currentFlit
deliveredFlit
utilizationTime
nDeliveredFlits

OnDelivered()
Deliver()
GetOutputVCBuffer()
...

1

1

1

1

1..*

+VCBuffers

1..*

*
+OutputChannels

*

onFirstSlotFilled

XEvent: EventType.Delivered

InputVCBuffer

QueueProbe
(from Util)

PhysicalChannelReceiver

PushFlit()*

+InputChannels

*

1..*+vCBuffers 1..*

onLastSlotFreed

+vcProbe

Through Buffer super class

TransferUnit

IsTail()
EnteredTo()
LeavedFrom()
CurrentXObject()

(from BaseComponents)

BaseMessage

GenerationTime
<<ThreadStatic>> lastId...
transferUnits
ID

(from BaseComponents)

+transferUnits

+message

ApplicationSpecificMessageGenerator
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OnMotionFinished
OnMotionStarted

UniformOrthogonalPointDistributer
(from SensorNetwork)

PointDistributer

PropagatePoints()
PropagateNodes()

(from SensorNetwork)

TwoPointMotionProperties
Source
Destination
Velocity
extraInfo : Object
StartMotionTime
InitialVelocity
Acceleration
hopNumber

BaseMotionProperties

ExtraInfo
CurrentMotionXEvent

(from SensorNetwork)

DirectionalMotionPr
operties

Source
VelocityVector
Initialvelocity
Acceleration
StartMotionTime

BasicRandomWaypointMobilityModel
pointDistributer
motionControler
pauseTimeDistribution

LineCollisionPoints

CollisionPoint
WrapAroundCollisionPoint

(from Geometry)

SlicedPdf

getPdfValue()...
Observe()

(from Probability)

Sliced2DLocationDatabase

GetGroupX()
GetGroupY()
group GetGroup()
AddObject()
RemoveObject()
ObjectMoved()
ICollection GetNearbyNodes()

BaseLocationDatabase

void AddObject()
void RemoveObject()
ObjectMoved()
ICollection GetNearbyNodes()...

<<abstract>>

TimeIntervalXEventGenerator

GenerateNextXEvent()

(from BaseComponents)

OnXEvent

SensorNetwork.Node
(from SensorNetwork)

SlicedMobilityPdf
MeanObservationInterval
WarmUp

+observationIntervalGenerator
*

+nodes

*

RandomWaypointMobilityModel
velocityDistribution
accelerationDistribution

TrajectoryDependentRWPMobilityModel
velocityFunction

BoundlessRandomDirectionMobilityModel
angleDistribution
velocityDistribution
accelerationDistribution
motionControler

Vector GetRandomDirectVector()
nextHop()
SetDestination()

TwoPointDirMotionProperties
NextStartPoint
InitialDirection

RandomDirectionMobilityModel
angleDistribution
velocityDistribution
accelerationDistribution
motionControler

TimeBasedRandomWaypointMobilityModel
motionTimeDistribution

TraceBasedMobilityModel
traceCollection
motionControler
turnNodeOffAtTheEndOfTrace
Hashtable nodeTraces

XPoint
(from Geometry)

BaseMotionProperties

ExtraInfo
CurrentMotionXEvent

(from SensorNetwork)

SensorNetwork.Node
(from SensorNetwork)

+position

BaseMobilityModel

AddNode()
RemoveNode()
ResetMotion()
StartMotion()
StopMotion()
NewMotionProperties()

*

+nodes

*

Region

Name
Label

Region()
GetNodesInBlockArea()

(from Geometry)

+SubRegions
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KNeighbourTopologyControlLayer
PreferredTransmissionRangeSecondPhase...
K

ExecuteProtocol()

BaseTopologyControlLayer
FirstExecutionTime
PreferredTransmissionPower...
LogicalNeighbours

ExecuteProtocol()
HasLogicalNeighbour()
RemoveLogicalNeighbour()
OnLogicalNeighbourAdded()
OnTCExecuted()

BaseMACLayer
(from MAC)

MacLayer.onTopologyControlFrameReceived

XTCTopologyControlLayer

ReExecutionPeriod
DiscardedNeighbours
FinalNeighbours

XTCDataReceived()
GetLogicalNeighbours()

(from XTC)

NaiveTCParameterSet
firstExecutionTime
preferredTransmissionPower
maxNeighborDetectionDistance

TopologyControlLayerParameterSet NaiveTopologyControlLayer
maxNeighborDetectionDistance

MomentsStatistics
(from Probability)

BaseMobilityModel
(from Mobility)

SlicedPdf

getPdfValue()...
Observe()

(from Probability)

SlicedCdf

Observe()
GetQuantile()...
getCdfValue()...

(from Probability)

NeighLossCheckerTCLayer
RemoveIsolatedNodes
isMasterNode
enterToBreakDuration

OnNeighborEnter()
OnNeighborExit()

1
+theMomentsStatistics

1

+linkDurationPdf

+mobilityModel

+distancePdf

+relativeVelocityPdf

+anglePdf

+linkDurationCdf

RadioReceiverAntenna

IsAnyRadioActivity()

(from SensorNetwork)

Antenna.onEnter
Antenna.onBreak
Antenna.onListen

NeighLossParameterSet
bool EnterToBreakDuration
bool RemoveIsolatedNodes
StdDistributionParameterSet FirstExTimeDistribution
LinkDurationPdfSlices
LinkDurationPdfMax

BaseParameterSet

Description

FieldDump()
NewRelevantClass()...

(from Util)

ITopologyControlMessage

TCSimpleHelloMessage
Sender : Node
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Active state is 
current state

BaseAdjacencyMatrix
(from Util)

TransitionMatrix

FileBasedTransitio
nDiagram

11
FormulatedTrans

itionDiagram

States are constructed on 
demand

BaseTransitionDiagra
m

Warmup

GetAdjacentStates()...
ResetStatistics()
Start()

StateStatistics

nEnterances
totalTime

nEnteranesW
totalTimeW

(from Util)

State

Active
Index
Label

warmup

ResetStatistics()
Activate()

**
1

+InitialState
1

Elements are rates
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RealStatistics
StartTime
IsHistoryKeeping

Observe()
Clear()

RealObservation
value
time

MomentsStatistics
Moments : ArrayList

MomemtsStatistics()

+History

CMRRandomGeneratorSource

DonNetRandomGeneratorSource

ProbabilityMassFunction
xValues
yValues
cummYValues

RandomGenerator
randomGeneratorType...

GetInteger()
FloatRandom()
Uniform()
UniformInt()
Exponential()
Erlang()
HyperExponential()
Normal()
LogNormal()
Geometric0()
Geometric1()
HyperGeometric()
Binomial()
Poisson()
Weibull()
Pareto()
Inverse()
Triangular()

IRandomGeneratorSource

NextDouble()

(from Util)

SeedGeneratorFactory

GetSeed()
SetGlobalSeed()

SlicedCdf

Observe()
GetQuantile()...
getCdfValue()...

SlicedPdf

getPdfValue()...
Observe()
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TimeIntervalXEventGenerator

GenerateNextXEvent()

ExponentialTimeIntervalGenerator
MeanTimeInterval

BaseXEventGenerator

OnXEvent()

DestinationDistribution

GetDestination()

MessageLengthDistribution

GetMessageLength()

PoissionMessageLengthDistribution

MeanMessageLength

FixedTimeIntervalGenerator

TimeInterval

XEvent is simulation event. Delegate and event  of .Net is used for inter-
xobject communications and signaling.

UniformIntegerDestinationDistribution

IntegerNodeAddress

UniformMessasgeLengthDistribution

MessageLength

Buffer
Count
MaxSize

IsFull()
IsEmpty()
OnLastSlotFreed()
OnFirstSlotFilled()
Enqueue()
OnEmpty()
Dequeue()

XEvent
FireTime
TargetXObject
Parameters
int Type
Fired
Disabled

RedBlackTree

RemoveFirst()
Add()

**

XEngine
ID
Time

RegisterXEvent()
Now()
RegisterXObject()
StartSimulation()
ContinueSimulation()
FinilizeSimulation()
IsFinalized()
IsFinished()
IsStarted()
GetMinTime()
GlobalTimeShift()
RemoveXObject()
RemoveXEvent()
OnXEventProcessed()
OnSimulationFinished()

+XEvents

VisualPresentation

Location
Size
Type UIControl

Painter()

(from Common)

EndPort

RemoteObject
CconnectedObject
ContainerObject
LocalObject
Label
Description

Invalidate()
Connect()

LinkVisualPresentation

PortVisualPresentation

Order //priority
Edge //top,buttom,right,left
Alignment // top,bottom,left,right,middle

(from Common)

XObject
ID
ExtraInfo
ExtraParameters

start()
SimulationFinilized()
RegisterXEvent()
ProcessXEvent()
ResetDelegates()
SetupDelegates()
ResetState()
SnapShot()
Validate()
OnStatusChanged()

1

*

1

+xObjects*

11
**

Link

ObjectA
ObjectB
ID
Label

GetOtherSideObject()

MiddlePort

Label
Description
AcceptedExternalTypes
InternalConnectedObjects
ExternalConnectedObjects
ContainerObject

IsInternal()
IsExternal()
GetOtherSideObjectsRecursively()
ConnectInternal()
ConnectEXternal()
GetInternalType()
Disconnect()

MetaComponent

Name
Description

*

+containedXObjects

*

+parent

**

+middlePorts

IObjectSourceEndPortIObjectSinkEndPort

Flit

Content
FlitWidth
flitNumber

(from InterconnectionNetwork)...)

TransferUnit

IsTail()
EnteredTo()
LeavedFrom()
CurrentXObject()

BaseMessage

GenerationTime
<<ThreadStatic>> lastId
transferUnits
ID

**

IAcceptsTimeout

DoTimeout()...

TimeoutWatch

AddMessage()

TimedMessage

ITimedMessage

Timeout
onTimedOut (delegate)...

IsTimedOut()
OnTimedOut()

IHasStatus

Status : Object...

OnStatusChanged()...

Status can keep status information like :
-Faulty or non-faulty
-Safe or unsafe
-On of off

IHasStatus

IHasStatus

BaseMessageGenerator

Enabled

OnMessageGenerated()
GenerateMessage()
OnMessageDropped()

OnXE...

TimerManager

Enabled

AddNewTimer()
KillTimer()

XEngineFactory

XEngine()

XEvent

FireTime
TargetXObject
Parameters
int Type
Fired
Disabled

TimerXEvent

Timer

IntervalDistribution
CallbackMethod

Kill()

1

1

1

1

IHasStatus

Status : Object...

OnStatusChanged()...

System.Threading.CurrentThread

MessageContentGenerator

...

<<abstract>>

UniformMessageContentGenerator

randomGenerator
percentageOfOnes
contentLengthInByte
seed

BaseNodeAddress

BaseNode
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GEngine

Display:
-Current Virtual Time

Actions:
-Continue simulation for x steps
-Continue simulation for x time units
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BaseNetworkLayer

SendPacket()
LocalBroadcastPacket()
OnRelay()
ProcessFrame()
OnRouteComplete()
OnPacketReceived()
OnPacketReadyToUpperLayer()...

BaseMACLayer
(from MAC)

MacLayer.onFrameReadyToUpperLayer
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XTCTopologyControlLayer
ReExecutionPeriod
DiscardedNeighbours
FinalNeighbours

XTCDataReceived()
GetLogicalNeighbours()

XObject

ID
ExtraInfo
ExtraParameters

(from BaseComponents)

XTCData
TrPower...
NodeId

DataFramePaylo
ad

Length()

(from SensorNetwork)...)

XTCInitialMessageXTCOrderedNeighbourList
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TraceCollection

MobilityTrace GetTrace()

<<Serializable>>

LocationTimePair
X
Y
Z
Time

MobilityTrace
NodeId
Description
OffsetX
OffsetY
OffsetZ
ScaleFactorX
ScaleFactorY
ScaleFactorZ
ScaleFactorTime...

*

+MobilityTraces

*

*
+LocationTimePairs

*
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GEngine
(from Common.GUI)

BaseEnvironment

postpponedNodes
postponeOnMoved : bool...

(from SensorNetwork)

MainForm

GBaseEnvironment

viewpointPosition
viewpointScale

Attach()
Detach()

GetScaledCoordinates()
GetDrawingCoordinates()...

SetDefaultViewport()
OnPaint()

GNode

OnMoved

Propagator.onStartWEvent
Propagator.onEndWEvent
NetworkLayer.onRouteComplete
baseEnvironment.onNodeRemoved
baseEnvironment.onNodeA...
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BaseMACLayer
(from MAC)

PhysicalLayer
(from Physical)

BaseWirelessNetwork...
(from SensorNetwork)

NodeArchitectureBaseDataLinkLayer

BaseNetworkLayer
(from Network)

BaseApplicationLayer

MacInterfaceQueue
(from MAC)

BaseTransportLayer

BaseTopologyControlL...
(from TopologyControl)

LayeredNodeArchitecture

BaseLayer
NodeArchitecture

GetNetworkNodes()
Node GetNode()
GetNetworkNodesHashtable()
GetNodeAddressString()
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RealDistribution

FixedDistribution

ParetoDistribution
ErlangDistribution

GeometricBase0Distribution

GeometricBase1Distribution

HyperExponentialDistribution

HyperGeometricDistribution

LogNormalDistribution

NormalDistribution

UniformDistribution

ExpDistribution

MMPPDistribution
ForwardTransitionRates : double[]
BackwardTransitionRates : double[]...
GenerationRates : double[]
now : double
nextTransitionTime : double
nextState
curState
NStates

+TransitionDistribution

+GenerationDistribution

StdDistributionParameterSet
mean
stdDev
extraParam

BaseParameterSet

Description

FieldDump()
NewRelevantClass()

(from Util)Deprecated.
Use serialization of 
RealDistribution instead.

DistributionEnum
StandardDistributions

NewDistribution()
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HelloMess
age

BaseNetworkLayer

SendPacket()
LocalBroadcastPacket()
OnRelay()
ProcessFrame()
OnRouteComplete()
OnPacketReceived()
OnPacketReadyToUpperLayer()...

(from Network)

IPacketPayl
oad

Data : object

TotalLengthInBytes()

(from SensorNetwork)...)

1-Produce an event 
with a predefined 
interval distribution in  
a random position
2- Make a random 
sink send a query 
after an interval from 
event time

RumorTester

By Hashtable indexed on 
RumorEvent.id

HeatSensor
RumorApplication

QueryNetwork()

BaseApplicationLayer
(from Layers)

IDataFramePaylo
ad

Data

GetLength()

(from SensorNetwork)

RumorMacLayer

RumorNetworkLayer

OnEventIsFoundByQuery()

Agent
Id
TimeToLive...
NoHops

Query
Id
TimeToLive...

NodeEventTableItem
Distance
ReceivedFrom

*

+EventTable

*

AgentEventT
ableItem
VisitHop

*
+EventTable
*

PropagationStartWEvent

TransmissionPower
PropagationProperties
EndWEventDeadline
TransmissionTime

(from SensorNetwork)

RumorEvent
Id
LastId

SensorNetwork.Node

IsMoving
onOffState
environment : Environment...
propagatingEventsList

(from SensorNetwork)

+CurrentNode

*+TraversedPath*

PropagtionWEventListener

id
Node

OnListen()
OnEnd()
OnBreak()
OnDeadline()

(from SensorNetwork)
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RedBlack

BaseAdjacencyMatrix

ExecutionParameterSet
NRun
NProcessorCores
outputPath

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:
   <NetworkLayerGParameterSet parameterClassType="RandomRouting.RandomRoutingNetworkLayerParameterSet, RandomRouting">
      <RandomRoutingNetworkLayerParameterSet>
        <id>Set1</id>
        <description />
        <TTL>20</TTL>
      </RandomRoutingNetworkLayerParameterSet>
    </NetworkLayerGParameterSet>

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

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

GeneralParameterSet

ReadXml()
WriteXml()

BaseParameterSet
Description

FieldDump()
NewRelevantClass() +parametersObject

XEngine
(from BaseComponents)...)

IEventStorageNode

Key
Data...

IEventStorage

RedBlackDouble
RedBlackNode RedBlackNodeDouble

IParameterSetBasedExecutable

Build()
Setup()

Simulate()...
Cleanup()...

The sequence of execution:
1-Build()
2-for i=1 to NRun
   Setup()
   Simulate()
3-Cleanup()

IRandomGeneratorSource

NextDouble()...

QueueProbe ProbedQueue LinkedList LinkedListEnumerator NDimArrayOfDouble
nDimensions
dimensionSizes[]

ParameteSetBasedExecution

Execute()

RedBlackEnumerator RedBlackEnumeratorDouble

RedBlackException

SimpleQueueEventStorage SimpleQueueEventStorageNode

Vector
Coordinates[]
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 : Switch

 : PE

 : OutputVCBuffer

 : OutputVCBuffer

 : PhysicalChannelSender

 : OutputVCBuffer

 : VCArbiter

 : EjectionChannel

 : OutputVCBuffer

 : OutputVCBuffer

 : PhysicalChannelSender

 : OutputVCBuffer

 : VCArbiter

 : InputVCBuffer

 : InputVCBuffer

 : InputVCBuffer

 : InputVCBuffer

 : InputVCBuffer

 : InputVCBuffer

 : InjectionChannel

OUTPUT INPUT

 : PhysicalChannelReceiver

 : PhysicalChannelReceiver
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Position in the 
main region

MetaComponent

Name
Description

(from BaseComponents)

Motion and 
rotation

Both sides are 
implemented by hashtable

PointDistributer

PropagatePoints()
PropagateNodes()... UniformOrthogonalPointDistributer

Shape

Anchor : XPoint...
NDimensions
XPointFactory...

(from Geometry)

XPoint
(from Geometry)

NodeLabel
Name

<<not implemented>>

+Parent

WirelessNetwork

<<not implemented>> GenerateByXML()
GetEffectiveCommunicationGraph()
GetLogicalCommunicationGraph()
GetLogicalCommunicationGraphOfRegion()...

Effective communication graph is based on 
the preferredTransmissionPower

SensorNetwork.Node
IsMoving
onOffState
environment : Environment...
propagatingEventsList

+position

** **

BaseMobilityModel
(from Mobility)

+nodes

Region

Name
Label

(from Geometry)

+SubRegions

1
*+/AttachedRegion

1
*

+region

BaseEnvironment
postpponedNodes
postponeOnMoved : bool

PropagatePoints()
GetNodesOfRegion()
GetPropagator()
AddWEventPropagator()
RemoveWEventPropagator()...
PropagateStartWEvent()
PropagateEndWEvent()
GetWEventPropagator()
GetNodesInBlockArea()
AddNode()
RemoveNode()
AddNodes()
OnNodeAdded()
OnNodeRemoved()

+MainRegion

+Environment

*+Nodes *

+Environment

Timer
(from BaseComponents)

+postponeTimer
For synched mobility 
mode

BaseWEventPropagtor
TypeOfPropagatedWEvent

PropagateStartWEvent()
PropagateEndWEvent()
AddNodes()
RemoveNode()
ProcessSourceMovement()
GetNodesInRange()
GetOnAirWEventsBySource()
GetListeningNodesOfOnAirWEvent()
CanListen()
CanNotListen()
ProcessListenerMovement()
UpdateStartWEvent()
UpdateListener()
CheckAndRemoveBrokenOnAirWEvents()...
OnStartWEvent()
OnEndWEvent()

*

+wEventPropagators

*

node.onMoved
node.onOnOffStateChanged

OrthogonalPointDistributer

Sliced2DWEventPropagtor
minListeningThreshold

BaseLocationDatabase
(from Mobility)

<<abstract>>
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PointModelHeatPropagator
<<not implemented>>

SiesmicPropagator
<<not implemented>>

Propagators registery might be a hashtable indexed by TypeId

ObstaclesList
<<not implemented>>

ObstructedRegionPathLoss
<<not implemented>>

NonHomogeniousPathLoss
<<not implemented>>

MapBasedNonHomogeniousPathLoss
<<not implemented>>

EquationBasedNonHomogeniousPathLoss
<<not implemented>>

XObject
(from BaseComponents)

OnMoved

TODO:

- poweroutage -> break current signals

Stored by a hashtable keyed 
on WEventType

BaseWEventPropagtor

TypeOfPropagatedWEvent

PropagateStartWEvent()
PropagateEndWEvent()
AddNodes()
RemoveNode()
ProcessSourceMovement()
GetNodesInRange()
GetOnAirWEventsBySource()
GetListeningNodesOfOnAirWEvent()
CanListen()
CanNotListen()
ProcessListenerMovement()
UpdateStartWEvent()
UpdateListener()
CheckAndRemoveBrokenOnAirWEvents()
OnStartWEvent()
OnEndWEvent()

PropagatingEv
entsBaseEnvironment

**

BaseWirelessNetworkNode
Status

GetPropagationWEventListenerByType()*

+SupportedNodes

*

SensorNetwork.Node **

*

+Nodes

*

+Environment

LogDistancePLFunction
PathLossExponent
pathLossCoeff

ShadowingPLFunction
standardDeviation
DefaultMaxDeviationCoefficien

ShadowingPLFunctionNS
pathLossExponent
pathLossCoeff
referenceDistance
standardDeviation
DefaultMaxDeviationCoefficien

TwoPiecePathLossFunction
pathLossExponentFreeSpace
pathLossCoeffFreeSpace
pathLossExponentMultiPath
pathLossCoeffMultiPath
distanceThreshold

Region
(from Geometry)

PathLossFunction

ComputePathLoss()
GetDistance()
RadioPowerNeededToTransmit()
MaxDistance()

+underlayingPathLossFunction

ListenType:
-ListenFromStart
-EnteredToRegion

RadioListningProperties

RadioReceiverAntenna

IsAnyRadioActivity()

PropagationStartWEvent

ListenerProperties
MinListeningThresholdPower

*

+currentlyListenedWEvents

+CurrentListeners
*

WEventType

+ListenedWEventType

SensorElement
<<not implemented>>

WEventType

PropagtionWEventListener

id
Node

OnListen()
OnEnd()
OnBreak()
OnDeadline()

*
+PropagtionWEventListeners

*

+listenerProperties

+ListenedWEventType

PropagationStartWEvent

ListeningProperties

ListenStartTime
ListenType
FirstListenedPower*

+currentlyListenedWEvents
*

Indexed on PropagationStartWEvent
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BaseWirelessNetworkNode

NodeArchitecture
(from Layers) 11

PhysicalLayer
(from Physical)

11

RadioReceiverAntenna
IsAnyRadioActivity()

1+Antenna 1

BaseWirelessNetworkNode.NodeArchitecture.PhysicalLayer.Antenna==
BaseWirelessNetworkNode.PropagationWEventListeners <=>
Listener.Node

SensorNetwork.Node

PropagtionWEventListener

*
+PropagtionWEventListeners

*
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OnHeaderI
nFirstSlot

Is Backtrack = 
true ?

Clear History 
Mask

No

Set Profitable 
Mask

Decrement 
NMisroutes

Is Current switched link is 
nonProfitable (bit  masking)

Yes

Yes

NOP

No

Is there a non-faulty 
and profitable link ?

Set corresponding mask in 
history

Y

return link

Is number of 
misroutes valid ?

NIs there a free and 
non-faulty link ?

Y

IsBacktracking 
= true

N

link = The link containing 
the message

NumMisroutes
++

 File: D:\Research\Xmulator\xmulator5\Documents\XmulatorPublicVersion_2010_08_26.mdl    3:37:01 PM Saturday, August 28, 2010    Activity Diagram: Scouting__notImplemented / Routing  Page 67



 : PhysicalLayer  : BaseMACLayer  : WirelessNetwork  : BaseWirelessNe...  : BaseEnvironment  : PropagationStart...  : BaseWEventPro...  : BaseWirelessNe...  : PropagtionWEventListener  : PropagationEnd...  : PhysicalLayer

  : 
 PhysicalLayer

  : 
 PhysicalLayer

  : 
 BaseMACLayer

  : 
 BaseMACLayer

  : 
 WirelessNetwork

  : 
 WirelessNetwork

  : 
 BaseWirel...

  : 
 BaseWirel...

  : 
 BaseEnvironment

  : 
 BaseEnvironment

  : 
 Propagatio...

  : 
 Propagatio...

  : 
 BaseWEve...

  : 
 BaseWEve...

  : 
 BaseWirel...

  : 
 BaseWirel...

  : 
 PropagtionWEventListener

  : 
 PropagtionWEventListener

  : 
 Propagati...

  : 
 Propagati...

  : PhysicalLayer  : PhysicalLayer

1: SendFrameStart(, , )

2: //Get_Network

3: //Get_Environment

4: GetWEventPropagator()

5: //New

6: PropagateStartWEvent()

7: GetNodesInRange()

8: GetPropagationWEventListenerByType()

9: OnListen(, )

12: // New

11: //Add OnAirWEvent

14: //Remove OnAirWEvent

10: //Store the  XEvent in a local variable

13: PropagateEndWEvent()

16: OnFrameReceived()

15: OnEnd(, )
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 : 
PhysicalLayer

 : BaseMACLayer

 : WirelessNetwork

 : BaseWirelessNetworkNode

 : BaseEnvironment : PropagationStartWEvent

 : BaseWEventPropagtor
7: GetNodesInRange()

 : BaseWirelessNetworkNode  : 
PropagtionWEventListener

With or without 
deadline

 : PropagationEndWEvent

11: //Add OnAirWEvent

After waiting for 
transmission end

14: //Remove OnAirWEvent

10: //Store the  XEvent in a local variable

To enable 
cancellation

 : 
PhysicalLayer

2: //Get_Network

3: //Get_Environment

4: GetWEventPropagator()

5: //New
6: PropagateStartWEvent()

13: PropagateEndWEvent()

12: // New

1: SendFrameStart(, , )

8: GetPropagationWEventListenerByType()

9: OnListen(, )
15: OnEnd(, )

16: OnFrameReceived()
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 : SlicedMobilityPdf

 : Region : OrthogonalShape

//initial parameters is set

 : 
SensorNetwork.Node

 : NDimArrayOfDouble

 : FixedTimeIntervalGenerator

 : BaseMobilityModel

 : LinearUniformTPMotionControler

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

2: Region() region

1: OrthogonalShape()

shape1

3: OnMoved( )
node1

4: //Construct

5: //Construct

6: //Construct

mobilityModel
8: AddNode()

7: //Construct

9: 

17: 

10: //Listen on OnMotionFinished

16: // OnMotionFinished

12: SetMotionProperties( )

14: InstantMove()

15: //IsMoving=False

11: //IsMoving=True
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 : SlicedMobilityPdf  : Region  : OrthogonalShape  : SensorNetwork.Node : NDimArrayOfDo...  : FixedTimeInterva...  : BaseMobilityModel  : LinearUniformTPMotionControler

  : 
 SlicedMobilityPdf

  : 
 SlicedMobilityPdf

  : Region  : Region   : 
 OrthogonalShape

  : 
 OrthogonalShape

  : SensorNetwork.Node  : SensorNetwork.Node  : 
 NDimArra...

  : 
 NDimArra...

  : 
 FixedTimeIn...

  : 
 FixedTimeIn...

  : 
 BaseMobilityModel

  : 
 BaseMobilityModel

  : 
 LinearUniformTPMotionControler

  : 
 LinearUniformTPMotionControler

1: OrthogonalShape()

2: Region()

3: OnMoved( )

4: //Construct

5: //Construct

6: //Construct

8: AddNode()

7: //Construct

9: 

10: //Listen on OnMotionFinished

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

12: SetMotionProperties( )

14: InstantMove()

15: //IsMoving=False

11: //IsMoving=True

16: // OnMotionFini...

17: 
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 : Gate : XEngine

2: //Initialize all input and output 
values and register approperiate 

events

 : FileBasedLogicSignalGenerator

4: ReadNextEvent( )

5: RegisterXEvent()

6: ProcessXEvent( )

 : Gate

In case of Ground and VCC 
gates signals must be set to 
0/1 and events must be 
registered

OnValueChanged //if 
value is really 
changed

7: 

8: 

 : FanOut

OnValueChanged

 : HistoryKeepingLogicProbe

OnValueChanged

9: AddRecord( )

1: start( )

3: start( )
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 : InputVCBuffer

 : Crossbar

Trigged

 : RE  : RoutingFunction

 : OutputVCBuffer

1: OnHeaderInFirstSlot( )

 : PE

5: OnFirstSlotFilled( )

Trigged
 : BaseMessageConsumer

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

4: Enqueue()

2: Route(, )

3: LockSwitch(, , , )

6: ConsumeMessage()
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WEvent
Source
SubTypeId...

PropagtionWEvent
lastSequence
SequenceWEventSource

11

WEventType
TypeId
Name

Equals()

**
Defined Types

PropagationEnterWEvent PropagationBreakWEvent

PropagationStartWEvent
TransmissionPower
PropagationProperties
EndWEventDeadline
TransmissionTime

PropagationEndWEvent

+correspondingStartWEvent

TypeId:
1- RadioPacket
2- Heat
3- Siesmic
4- Sound
5- Vibration
6- Light
7-RadioRangeDetector

Used to annonce an 
incoming node that it is 
affected by the current on 
air event

Break may be occured in sake of 
movement, node failure, obstacle 
movement, ...
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 : XTCTopologyControlLayer
2: 

3: //RegisterXEvent() for next 
period,and the end of broadcast 

phase (+ clockSkew)
 : XTCInitialMessage

 : 
PhysicalLayer

With 
MaxPower

 : 
PhysicalLayer

6: OnFrameReceived()

 : XTCTopologyControlLayer

OnFrameReceived
8: XTCDataReceived()

[DataFrame 
is XTCData]

Clear content arrays

9: [DataFrame is InitialXTCMessage]//Add 
sender to neighbours in order of signal 

strength

 : XEngine

 : XTCTopologyControlLayer

10: ProcessXEvent( )
Final of first 
broadcast phase

11: RegisterXEvent()

Final of second 
broadcast

 : 
PhysicalLayer

 : XTCOrderedNeighbourList

With MaxPower

 : 
PhysicalLayer

 : XTCTopologyControlLayer

[DataFrame 
is XTCData]

14: OnFrameReceived() 15: XTCDataReceived()

16: [DataFrame is 
XTCOrderedNeighbourList]// 

Store the information

 : XTCTopologyControlLayer

17: ProcessXEvent( ) Final of second 
broadcast

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

SetPreferredTransmissionPower

1: start( )

4: //New (id, maxpower)

5: SendFrameStart(, , )

7: 
DataFrame, 

RadioListeningPrope
rties

12: //New

13: SendFrameStart(, , )
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 : XEngine  : XTCTopologyControlLayer : XTCInitialMessage  : PhysicalLayer  : PhysicalLayer  : XTCTopologyControlLayer  : XTCTopologyControlLayer  : PhysicalLayer : PhysicalLayer  : XTCTopologyControlLayer  : XTCOrderedNeighbourList  : XTCTopologyControlLayer

  : XEngine  : XEngine   : 
 XTCTopologyControlLayer

  : 
 XTCTopologyControlLayer

  : 
 XTCInitialMessage

  : 
 XTCInitialMessage

  : 
 PhysicalLayer

  : 
 PhysicalLayer

  : 
 PhysicalLayer

  : 
 PhysicalLayer

  : 
 XTCTopologyControlLayer

  : 
 XTCTopologyControlLayer

  : 
 XTCTopologyControlLayer

  : 
 XTCTopologyControlLayer

  : PhysicalLayer  : PhysicalLayer  : 
 PhysicalLayer

  : 
 PhysicalLayer

  : 
 XTCTopologyControlLayer

  : 
 XTCTopologyControlLayer

  : 
 XTCOrderedNeighbourList

  : 
 XTCOrderedNeighbourList

  : 
 XTCTopologyControlLayer

  : 
 XTCTopologyControlLayer

1: start( )

2: 

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

4: //New (id, maxpower)

5: SendFrameStart(, , )

6: OnFrameReceived()

7: 

8: XTCDataReceived()

9: [DataFrame is InitialXTCMessage]//Add sender to neighbours in order of signal strength

10: ProcessXEvent( )

11: RegisterXEvent()

12: //New

13: SendFrameStart(, , )

14: OnFrameReceived()

15: XTCDataReceived()

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

17: ProcessXEvent( )

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