
 In terface

In terface::BlockForms

- direction: D irection
- numberOfLanes: int

# draw(): void

«constructor»
+ B lockForms(int, int, int, Direction)

In terface::Interface

+ initialize(lis t <S treet*>*, lis t <S treet*>*): void
+ run(): void
+ step(): void

In terface::DrawForms

- blockWidth: int
- color: string
- height: int
- laneS ize: int
- rectangles: lis t<System::Drawing::Rectangle*>
- w idth: int
- x: int
- y: int

# draw(): void
+ Drawing::(): lis t<System::Drawing::Rectangle*>*

«constructor»
+ DrawForms(int, int, int, int)

«property get»
+ GetB lockWidth(): int
+ GetColor(): string
+ GetHeight(): int
+ GetLaneS ize(): int
+ GetWidth(): int
+ GetX (): int
+ GetY (): int

«property set»
+ SetB lockWidth(int): void
+ SetColor(string): void
+ SetHeight(int): void
+ SetLaneS ize(int): void
+ SetWidth(int): void
+ SetX (int): void
+ SetY (int): void

«forms»
In terface::Forms

- listDrawForms: ListDrawForms*

In terface::EmptyInterface

+ initialize(lis t <S treet*>*, lis t <S treet*>*): void
+ run(): void
+ step(): void

Interface::TrafficLightForms

- direction: D irection
- numberOfLanes: int
- trafficLight: T raffic_Light* 

# draw(): void

«constructor»
+ T rafficLightForms(int, int, int, D irection, T raffic_Light*)

In terface::VehicleForms

- direction: D irection
- numberOfLanes: int

# draw(): void
+ Move(): void

«constructor»
+ Vehic leForms(int, int, int, D irection, list<Vehicle_Block*>*)

In terface::ListDrawForms

- horizontalS treets: list <Street*>*
- listDrawForms: list<DrawForms*>
- verticalS treets: list <Street*>*

+ inic ializa(lis t <S treet*>*, lis t <S treet*>*): void

«property get»
+ GetHorizontalS treets(): list <Street*>*
+ GetListDrawForms(): list<DrawForms*>
+ GetVerticalS treets(): list <Street*>*

In terface::InterfaceForms

- listDrawForms: ListDrawForms

+ initialize(lis t <S treet*>*, lis t <S treet*>*): void
+ initialize(): void
+ run(): void
+ step(): void

 AbstractFactory

AbstractFactory::AbstractFactory

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

AbstractFactory::ConcreteIndependentStrategy

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

AbstractFactory::ConcreteIndependentStrategyNOP

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

AbstractFactory::ConcreteCongestionLevelStrategy

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

AbstractFactory::ConcreteCongestionLevelStrategyNOP

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

AbstractFactory::ConcreteTrafficFacilitationStrategy

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

AbstractFactory::ConcreteTrafficFacilitationStrategyNOP

+ CreateInterface(): Interface
+ CreateSemaphore(int, T raffic_Light*, T raffic_Light*, int): Semaphore
+ CreateT rafficControlS trategy(): Traffic_Control_Strategy

 Controller

Controller::Independent_Strategy

+ control(std::lis t <Semaphore*>*): void

Controller::Congestion_Level_Strategy

+ control(std::lis t <Semaphore*>*): void

Controller::
Congestion_Level_Strategy_NOP

+ control(std::lis t <Semaphore*>*): void

Controller::Independent_Strategy_NOP

+ control(std::lis t <Semaphore*>*): void

Controller::Traffic_Control_Strategy

+ control(std::lis t <Semaphore*>*): void
+ in itialize(std::lis t <Semaphore*> *): void

Controller::Traffic_Facilitation_Strategy

+ control(std::lis t <Semaphore*>*): void

Controller::
T raffic_Facilitation_Strategy_NOP

+ control(std::lis t <Semaphore*>*): void

Controller::Traffic_Lights_Controller

- controllerT ime: int
- pS trategy: T raffic_Control_Strategy*
- semaphores: list<Semaphore*>
- stepLength: int
- steps: int

+ addSemaphore(Semaphore*): void
+ control(): void
+ run(): void

«property get»
+ GetS trategy(): T raffic_Control_Strategy*

«property set»
+ SetS trategy(T raffic_Control_Strategy*): void

«constructor»
+ T raffic_Lights_Controller(T raffic_Control_Strategy*)
+ T raffic_Lights_Controller(int, int, T raffic_Control_Strategy*)

 Simulator

Simulator::CTA_Simulator

- horizontalS treets: list <Street*>
- instance: CTA_Simulator*
- layout: Layout
- logger: Logger
- s imulationT ime: int
- steps: int
- stepT imeLength: int
- verticalS treets: list <Street*>

- buildB lockObject(S treet*, S treet*, float): Block*
+ initialize(T raffic_Lights_Controller*, int, int)
- initializeB locksAndIntersections(lis t <S treet*> *, lis t <S treet*> *, Traffic_Lights_Controller*): void
- initializeHorizontalS treets(lis t <S treet*> *): void
- initializeS treets(): void
- initializeVerticalS treets(lis t <S treet*> *): void
+ log(string): void
+ logEvent(int, int): void
+ logEvent(int, int, string, int, int, int): void
- run(): void
+ runS treetS imulationS tep(std::lis t <Street*> *): void
+ simulationStep()

«property get»
+ GetInstance(): CTA_Simulator*
+ Getsteps(): int
+ GetS tepT imeLength(): int

«property set»
+ Setsteps(int): void
+ SetS tepT imeLength(int): void

Simulator::Street

- direction: D irection
- entryPoint: lis t<Vehicle*>
- exitPoint: lis t<Vehicle*>
- id: string
- lis taBlocos: Block_List
- newVehiclePct: float
- numberOfLanes: int
- trafficFacilitating: bool
- traffic Intensity: float

+ addB lock(Block*): void
+ addVehicleF romEntryPoint(): void
+ addVehicleT oExitPoint(Vehicle*): void
+ clearBlocks(): void
+ clearEntryPoint(): void
+ clearExitPoint(): void
+ configHorizontalIntersection(): void
+ configVerticalIntersection(): void
+ GetB lock(int): Block*
+ removeVehicleF romEntryPoint(Vehicle*): void
+ simulationS tep(): void

«property get»
+ GetD irection(): Direction
+ GetId(): string
+ GetListaBlocos(): Block_List
+ GetNumberOfLanes(): int
+ GetT rafficFacilitating(): bool
+ GetT raffic Intensity(): float

«property set»
+ SetD irection(D irection): void
+ SetId(string): void
+ SetListaBlocos(Block_List): void
+ SetNumberOfLanes(int): void
+ SetT rafficFacilitating(bool): void
+ SetT raffic Intensity(float): void

«constructor»
+ S treet(int, float, bool, string): void

Simulator::Block

- blockCounter: int
- calcPctOfTurns: int
- freeSpace: int
- id: char
- insertA tLane: int
- intersection: Intersection*
- length: int
- maxCapacity: int {readOnly}
- percentageOfTurns: int
- street: Street*
- trafficLight: T raffic_Light
- vehic leB locks: list<Vehicle_Block*>
- vehic leCounter: int
- vehic leSensor: Vehicle_Sensor

+ addVehicle(Vehic le*): void
+ addVehicle(Vehic le*, int): void
+ hasEnoughSpace(int): bool
+ removeVehicle(Vehicle*): void
+ simulationS tep(): void

«constructor»
+ B lock(S treet*, int, char*, int)

«property get»
+ GetCalcPctOfTurns(): int
+ GetF reeSpace(): int
+ GetId(): char
+ GetIntersection(): Intersection*
+ GetLength(): int
+ GetMaxCapacity(): int
+ GetPercentageOfTurns(): int
+ GetS treet(): Street*
+ GetT rafficLight(): T raffic_Light*
+ GetVehic leSensor(): Vehicle_Sensor*

«property set»
+ SetCalcPctOfTurns(int): void
+ SetF reeSpace(int): void
+ SetId(char): void
+ SetIntersection(Intersection*): void
+ SetLength(int): void
+ SetPercentageOfTurns(int): void
+ SetS treet(S treet*): void
+ SetT rafficLight(T raffic_Light*): void
+ SetVehic leSensor(Vehicle_Sensor*): void

Simulator::Vehicle_Sensor

- block: Block*
- vehic leSensorS tate: Vehicle_Sensor_State

+ notify(Semaphore*, int): void
+ update(float): void

«property get»
+ GetBlock(): Block*
+ GetVehic leSensorS tate(): Vehicle_Sensor_State

«property set»
+ SetB lock(Block*): void
+ SetVehic leSensorS tate(Vehicle_Sensor_State): void

«constructor»
+ Vehic le_Sensor(Block*)

Simulator::Traffic_Light

- block: Block*
- id[4]: char
- semaphore: Semaphore*
- state: T raffic_Light_State

«property get»
+ GetBlock(): Block*
+ GetId(): char
+ GetSemaphore(): Semaphore*
+ GetS tate(): T raffic_Light_State

«property set»
+ SetB lock(Block*): void
+ SetId(char): void
+ SetSemaphore(Semaphore*): void
+ SetS tate(T raffic_Light_S tate): void

«constructor»
+ T raffic_Light(B lock*, string)

Simulator::Semaphore

- currentCycleTime: int
- horizontalT rafficLight: T raffic_Light*
- horizontalVehic leSensorState: int
- id: int
- intersection: Intersection*
- semaphoreS tate: int
- sensorS tate: Vehicle_Sensor_State
- trafficFacilitating: int
- verticalT rafficLight: T raffic_Light*
- verticalVehic leSensorState: int

+ operator++(int): void

«property get»
+ GetCurrentCycleTime(): int
+ GetHorizontalT rafficLight(): T raffic_Light*
+ GetHorizontalVehic leSensorState(): int
+ GetId(): int
+ GetIntersection(): Intersection*
+ GetSemaphoreS tate(): int
+ GetSensorS tate(): Vehicle_Sensor_State
+ GetT rafficFacilitating(): int
+ GetVerticalT rafficLight(): T raffic_Light*
+ GetVerticalVehic leSensorState(): int

«constructor»
+ Semaphore(int, T raffic_Light*, T raffic_Light*, int)

«destructor»
+ Semaphore()

«property set»
+ SetCurrentCycleT ime(int): void
+ SetHorizontalT rafficLight(T raffic_Light*): void
+ SetHorizontalVehic leSensorState(int): void
+ SetId(int): void
+ SetIntersection(Intersection*): void
+ SetSemaphoreS tate(int): void
+ SetSensorS tate(Vehicle_Sensor_State): void
+ SetT rafficFacilitating(int): void
+ SetVerticalT rafficLight(T raffic_Light*): void
+ SetVerticalVehic leSensorState(int): void

Simu lator::Vehicle

- id: int
- isNewInTheBlock: bool
- length: int
- travelledD istance: int
- vehic leB lock: Vehicle_Block
- vehic leCounter: int
- velocity: int

+ getCount(): int
+ move(lis t<Vehicle_Block*>*): void
+ MoveLenght(lis t<Vehicle_Block*>*): int

«property get»
+ GetId(): int
+ GetiIsNewInTheBlock(): bool
+ GetLength(): int
+ GetPosition(): int
+ GetT ravelledD istance(): int
+ GetVelocity(): int

«property set»
+ SetId(int): void
+ SetiIsNewInTheBlock(bool): void
+ SetLength(int): void
+ SetPosition(int): void
+ SetT ravelledD istance(int): void
+ SetVelocity(int): void

«constructor»
+ Vehic le(int, int, int)

Simulator::
Semaphore_NOP

TE : class

S imulator::Element

- pE lement: TE*
- pNext: TE*
- pPrevious: TE*

«property get»
+ GetE lement(): TE*
+ GetNext(): TE*
+ GetP revious(): TE*

«property set»
+ SetE lement(TE*): void
+ SetNext(TE*): void
+ SetP revious(TE*): void

TL : class

S imulator::List

- length: int
- pCurrent: E lemento<TL>*
- pF irst: E lemtento<TL>*

+ push_back(TL*): void
+ push_front(TL*): void

«property get»
+ GetCurrent(): E lement<TL>*
+ GetF irst(): Element<TL>*
+ GetLength(): int

«property set»
+ SetCurrent(E lement<TL>*): void
+ SetF irst(E lement<TL>*): void

Simulator::Block_List

- lis tB lock: List<Block>

+ addB lock(Block*): bool
+ addB locksInverted(Block*): bool
+ c lear(): void
+ configHorizontalIntersection(): void
+ configVerticalIntersection(): void
+ doS imulationS tep(): void
+ endB lock(): Block*
+ firstBlock(): Block*
+ getB lock(int): Block*

«enumerati...
Simulator::
D irection

 NORTH
 EAST
 SOUTH
 WEST

«enumeration»
Simulator::

Traffic_Light_State

 GREEN
 YELLOW
 RED

«enumeration»
Simulator::

Veh icle_Sensor_State

 FEW
 MANY
 FULL

Simulator::Vehicle_Block

- block: Block
- lane: int
- position: int
- vehic le: Vehicle

«property get»
+ GetBlock(): Block
+ GetLane(): int
+ GetPosition(): int
+ GetVehic le(): Vehicle

«property set»
+ SetB lock(Block): void
+ SetLane(int): void
+ SetPosition(int): void
+ SetVehic le(Vehic le): void

Simulator::
Semaphore_NOP_CBCL

Simu lator::Intersection

- nextHorizontalBlock: Block*
- nextVerticalBlock: Block*
- semaphore: Semaphore*

«property get»
+ GetNextHorizontalBlock(): Block*
+ GetNextVerticalBlock(): Block*
+ GetSemaphore(): Semaphore*

«property set»
+ SetNextHorizontalBlock(Block*): void
+ SetNextVerticalBlock(Block*): void
+ SetSemaphore(Semaphore*): void

Simulator::Logger

- LOG: ofstream

+ getLogger(): ofstream
+ log(string): void
+ operator<<(string)

Simulator::Layout

- config: vector<string>
- horizontalPctOfTurns: vector<int>
- horizontalT raffic Intensity: vector<float>
- numberOfHorizontalStreets: int
- numberOfLanesHorizontal;: vector<int>
- numberOfLanesVertical: vector<int>
- numberOfVerticalS treets: int
- verticalPctOfTurns: vector<int>
- verticalT raffic Intensity: vector<float>

+ readF ile(): void

«property get»
+ GetHorizontalPctOfTurns(): vector<int>
+ GetHorizontalT raffic Intensity(): vector<float>
+ GetNumberOfHorizontalStreets(): int
+ GetNumberOfLanesHorizontal;(): vector<int>
+ GetNumberOfLanesVertical(): vector<int>
+ GetNumberOfVerticalStreets(): int
+ GetVerticalPctOfTurns(): vector<int>
+ GetVerticalT raffic Intensity(): vector<float>

«property set»
+ SetHorizontalPctOfTurns(vector<int>): void
+ SetHorizontalT raffic Intensity(vector<float>): void
+ SetNumberOfHorizontalStreets(int): void
+ SetNumberOfLanesHorizontal;(vector<int>): void
+ SetNumberOfLanesVertical(vector<int>): void
+ SetNumberOfVerticalStreets(int): void
+ SetVerticalPctOfTurns(vector<int>): void
+ SetVerticalT raffic Intensity(vector<float>): void

CTA

- strategy: int

+ run(): int

«constructor»
+ CTA(int)

Thread

- _mutex: pthread_mutex_t
- _tA ttribute: pthread_attr_t
- _threadID : pthread_t

+ join(): void
+ lock(): void
- printE rror(string): void
- run(): void
- runThread(void*): void*
+ start(): void
+ unlock(): void
+ yield(): void

Simulator::
Semaphore_NOP_CBTF

IndependentStrategyNOP

CongestionLevelStrategyNOP

TrafficFacilitationStrategyNOP

Perfo rmanceMeasure

- E lapsedMicroseconds: LARGE_INTEGER
- EndingT ime: LARGE_INTEGER
- F requency: LARGE_INTEGER
- S tartingT ime: LARGE_INTEGER
- timeTotal: float

+ resetMeasure(): void
+ showMeasureResult(): void
+ startMeasure(): void
+ stopMeasure(): void

Simulator::InputFile

- input: ifs tream
- result: vector<string>

+ readF ile(): void

«property get»
+ GetResult(): vector<string>

0 ..*

Contém

1

«use»

1

E lemento A tual

1

2 ..*

Possui 20 Ruas( 10 Verticais e 10 Horizontais)

1

1

1

1

Saída de Log

1

Implementa T hread

1

1

«use»

1

Próximos Blocos
(Horizontal e Vertical)

2

1

1

1

Conhece

1

1

E lemento
Anterior

1

1 A ltera estado do sensor de tráfego

1

«use»

1

Conhece

1 ..*

1

Primeiro E lemento

1

Implementa Thread

1

Apresenta elementos na forma gráfica

1

1

Envia elementos do
S imulador

1

1

Instancia Semáforo

1

11

0 ..*

Está

1

+Conhece

1

Possui+Possui

1

1É  associado a uma Estratégia de Controle
1

1
Conhece

1

Implementa Thread

1
Proximo
E lemento

1

+Um Veículo

1

Localização do Veículo+Está em um Bloco

1

1

Cria Elementos

1
«use»

«use»

1

Contém uma Lista

1

1

Instancia Estratégia de Controle e Interface

1

10 ..*

«use»

1

Adiciona Semaforos

1

1

É  formado por uma lista de Blocos

1

1

Uma quadra possui um sensor de tráfego

1

+Conhece

1

É  composto +formado

2


