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1. Graphical Representation
We graphically represent the scenario “unloading operation”. The graphs model the dependence between the different primitive/composite states and the primitive/composite events.

We defined two different scenarios:

· UnLoading_Basic_operation which describes simply the event
· UnLoading_DETAILED_operation which involves the recognition of event: “Worker_Manipulating_Container”

The type of state or event is displaying on the graphics according the following legend.
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1.1. unloading_basic_operation


[image: image2]
1.2. unloading_Detailed_operation
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In the following sections, the different states and events are represented in the PULSAR language.
2. Primitive states 

2.1. p_inside_zone

#A person is inside a particular zone

PrimitiveState(p_Inside_Zone,

    PhysicalObjects((p1 : Person), (z1 : Zone))

    Constraints((p1 in z1))

#Alarm(AText(z1->Name)

#AType("NOTURGENT")

#APos3D(p1's Position))            
                       

)

2.2. v_inside_zone

#A vehicle is inside a particular zone

PrimitiveState(v_Inside_Zone,

    PhysicalObjects((v1 : Vehicle), (z1 : Zone))

    Constraints((v1 in z1))

#Alarm(AText(z1->Name)

#AType("NOTURGENT")

#APos3D(v1's Position))

)    
2.3. v_Outside_zone

#A vehicle is outside a particular zone

PrimitiveState(v_Outside_Zone,

    PhysicalObjects((v1 : Vehicle), (z1 : Zone))

    Constraints( ( ! (v1 in z1) ) )

#Alarm(AText(z1's Name)

#AType("NOTURGENT")

#APos3D(v1's Position))

)    

2.4. Vehicle_Stopped

#A vehicle is stopped (full stopped or with a too slow speed)

PrimitiveState(Vehicle_Stopped,

    PhysicalObjects((v1 : Vehicle))

    Constraints( (v1->Speed = 0))

#Alarm(AText("Vehicle_Stopped")

#AType("NOTURGENT")








#APos3D(v1's Position))            
                       

)

2.5. v_inside_zone
# State: a vehicle is "inside" a zone

# PhysicalObjects; vehicle v and zone z

PrimitiveState(v_inside_zone,

    PhysicalObjects((v : Vehicle), (z : Zone))

    Constraints((v in z))

Alarm(AText(z's Name)

AType("NOTURGENT")

APos2D(v's Pos2D) )

)

3. Composite states
3.1. Vehicle_stopped_inside_zone

#A vehicle is stopped in a zone

CompositeState(Vehicle_Stopped_Inside_Zone,

    PhysicalObjects((v1 : Vehicle), (z1 : Zone))

    Components( (c1 : PrimitiveState v_Inside_Zone(v1, z1))

                            (c2 : PrimitiveState Vehicle_Stopped(v1)) )

#Alarm(AText("Vehicle_Stopped_Inside_Zone")

#AType("NOTURGENT")

#APos3D(v1's Position))            
                   

)

3.2. Vehicle_arrived_in_zone
#A vehicle is arrived in a zone

CompositeState(Vehicle_Arrived_In_Zone,

    PhysicalObjects((v1 : Vehicle), (z1 : Zone))

    Components( (c1 : PrimitiveState v_Inside_Zone(v1, z1)))

    Constraints( (Duration of c1 <= 1)
                   ) 

#Alarm(AText("Vehicle_Arrived_In_Zone")

#AType("NOTURGENT")








#APos3D(v1's Position))            
                   

)

3.3. p_STAYs_inside_zone

#A person stays inside a zone

CompositeState(p_Stays_Inside_Zone,



PhysicalObjects((p1 : Person), (z1 : Zone))



Components((c1 : PrimitiveState p_Inside_Zone(p1, z1)))



Constraints((c1's Duration >= MIN_TIME_STAYS_IN_ZONE) ) #a value equal to 5s.
#Alarm(AText("p_Stays_Inside_Zone")

#AType("NOTURGENT")

#APos3D(p1's Position))     

)

3.4. Vehicle_arrived_in_ERA

#A vehicle is arrived in THE ERA Zone

CompositeState(Vehicle_Arrived_In_ERA,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone))

    Components( (c1 : CompositeState Vehicle_Arrived_In_Zone(v1, z1)))

    Constraints( (z1->Name = ERA))

)

3.5. LOADER_STOPPED_IN_Frontloading_Area

#The LOADER stops in its area 

CompositeState(Loader_Stopped_In_FrontLoading_Area,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone) )

    Components( (c1 : CompositeState Vehicle_Stopped_Inside_Zone(v1, z1)))

    Constraints( (v1->SubType = LOADER)

                        (z1->Name = RF_DoorC_Access))

Alarm(AText("Loader_Stopped_In_FrontLoading_Area")

AType("NOTURGENT")

APos3D(v1's Position))                                                                   

)

3.6. TRansporter_enters_transposrter_area

CompositeState(Transporter_Enters_Transporter_Area,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone))

    Components( (c1 : CompositeState Vehicle_Stopped_Inside_Zone(v1, z1)))

    Constraints( (v1->SubType = TRANSPORTER)

                        (z1->Name = LOADER_BackZone))

 Alarm(AText("Transporter_Enters_Transporter_Area")

 AType("NOTURGENT")

 APos3D(v1's Position))                        

)

3.7. Transporter_stopped_in_transporter_area
#The Loader stops in its restricted area (currently RECOGNISED)

CompositeState(Transporter_Stopped_In_Transporter_Area,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone) )

    Components( (c1 : CompositeState Vehicle_Stopped_Inside_Zone(v1, z1)) )

    Constraints( (v1->SubType = TRANSPORTER)

                        (z1->Name = LOADER_BackZone))

Alarm(AText("Transporter_Stopped_In_Transporter_Area")

AType("NOTURGENT")

APos3D(v1's Position))                                                                   

)

3.8. Worker_arrived

CompositeState(Worker_Arrived,

    PhysicalObjects( (p1 : Person), (v1 : Vehicle), (z1 : Zone), (z2 : Zone) )

    Components( (c1 : CompositeState Transporter_Stopped_In_Transporter_Area(v1, z1))

                          (c2 : CompositeState p_Stays_Inside_Zone(p1, z2)))

    Constraints((v1->SubType = TRANSPORTER)

                       (z2->Name = Behind_RF_DoorC_Access)

                        (z1->Name = LOADER_BackZone)

                        (c1 before_meet c2))

Alarm(AText("Worker_Arrived")
AType("NOTURGENT")

APos3D(p1's Position))                                                                   

)

3.9. Worker_Manipulating_container

CompositeState(Worker_Manipulating_Container,

    PhysicalObjects( (p1 : Person), (v1 : Vehicle), (v2 : Vehicle), (z1 : Zone), (z2 : Zone) )

    Components( (c1 : CompositeState Worker_Arrived(p1, v2, z1, z2)) 

                          (c2 : PrimitiveState v_Inside_Zone(v1, z2)))

    Constraints(#(z2->Name = TRANSPORTER_BackZone)

                        (z2->Name = Behind_RF_DoorC_Access)

                        (z1->Name = LOADER_BackZone)

                        (v2->SubType = TRANSPORTER))

Alarm(AText("Worker_Manipulating_Container")

AType("NOTURGENT")

APos3D(p1's Position))                                                                   

)

4. Primitive event
4.1. v_enters_zone
#A vehicle enters a zone (we use the state Inside_Zone with a short duration because if we use #a sequence Outside_Zone, Inside_Zone, it do not work in every cases)

PrimitiveEvent(v_Enters_Zone,

    PhysicalObjects((v1 : Vehicle), (z1 : Zone))

    Components((c1 : PrimitiveState v_Outside_Zone(v1, z1))

               (c2 : PrimitiveState v_Inside_Zone(v1, z1)))                           

    Constraints((c1 meet c2))

#Alarm(AText("v_Enters_Zone")

#AType("NOTURGENT")

#APos3D(v1's Position))

)
5. COMPOSITE events
5.1. Loader_enters_frontloading_area
#The LOADER enters its Area   

CompositeEvent(Loader_Enters_FrontLoading_Area,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone))

    Components( (c1 : PrimitiveEvent v_Enters_Zone(v1, z1)))

    Constraints( (v1->SubType = LOADER)

                        (z1->Name = RF_DoorC_Access))

 Alarm(AText("Loader_Enters_FrontLoading_Area")

 AType("NOTURGENT")

 APos3D(v1's Position))                        

)

5.2. Loader_arrival
#The LOADER Arrival

CompositeEvent(Loader_Arrival,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone), (z2 : Zone))

    Components( (c1 : CompositeState Vehicle_Arrived_In_ERA(v1, z1))

                          (c2 : CompositeEvent Loader_Enters_FrontLoading_Area(v1, z2))                      

                          (c3 : CompositeState Loader_Stopped_In_FrontLoading_Area(v1, z2)))

    Constraints( (v1->SubType = LOADER)

                        (z1->Name = ERA)

                        (z2->Name = RF_DoorC_Access)

                        (c1 before c2)

                        (c2 before c3))

 Alarm(AText("Loader_Arrival")

 AType("NOTURGENT")

 APos3D(v1's Position))                        

)

5.3. transporter_arrival

CompositeEvent(Transporter_Arrival,

    PhysicalObjects( (v1 : Vehicle), (z1 : Zone), (z2 : Zone))

    Components( (c1 : CompositeState Vehicle_Arrived_In_ERA(v1, z1))

                          (c2 : CompositeEvent Transporter_Enters_Transporter_Area(v1, z2))                      

                          (c3 : CompositeState Transporter_Stopped_In_Transporter_Area(v1, z2)))

    Constraints( (v1->SubType = TRANSPORTER)

                        (z1->Name = ERA)

                        (z2->Name = LOADER_BackZone)

                        (c1 before c2)

                        (c2 before c3))

 Alarm(AText("Transporter_Arrival")

 AType("NOTURGENT")

 APos3D(v1's Position))                        

)

5.4. unloading_basic_operation

CompositeEvent(UnLoading_BASIC_Operation,

    PhysicalObjects((v1 : Vehicle), (v2 : Vehicle), (z1 : Zone), (z2 : Zone),(z3 :Zone))

    Components( (c1 : CompositeEvent Loader_Arrival(v1, z1, z2))

                          (c2 : CompositeEvent Transporter_Arrival(v2, z1, z3)))

    Constraints( (v1->SubType = LOADER)

                        (v2->SubType = TRANSPORTER)

                        (z1->Name = ERA)

                        (z2->Name = RF_DoorC_Access)

                        (z3->Name = LOADER_BackZone)

                        (c1 before_meet c2))

 Alarm(AText("UNLOADING_GLOBAL_OPERATION")

 AType("VERYURGENT")

 APos3D(v1's Position))                        

)

5.5. unloading_detailed_operation

CompositeEvent(UnLoading_DETAILED_Operation,

    PhysicalObjects( (p1 : Person), (v1 : Vehicle), (v2 : Vehicle), (v3 : Vehicle), (z1 : Zone), (z2 : Zone),(z3 :Zone), (z4 : Zone))

    Components( (c1 : CompositeEvent Loader_Arrival(v1, z1, z2))

                          (c2 : CompositeEvent Transporter_Arrival(v2, z1, z3))                      

                          (c3 : CompositeState Worker_Manipulating_Container(p1, v3, v2, z3, z4)))

    Constraints( (v1->SubType = LOADER)

                        (v2->SubType = TRANSPORTER)

                         # (v3->SubType = CONTAINER)

                        (z1->Name = ERA)

                        (z2->Name = RF_DoorC_Access)

                        (z3->Name = LOADER_BackZone)

                        #(z4->Name = TRANSPORTER_BackZone)                        

                       (z4->Name = Behind_RF_DoorC_Access)                        

                        (c1 before_meet c2)                     

                        (c2 before_meet c3))

 Alarm(AText("UNLOADING_DETAILED_OPERATION")

 AType("VERYURGENT")

 APos3D(v1's Position))                        

)
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