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Abstract

Thedesigncomplexity of embeddedsystemsis rapidly increasingasmore functionalityand
higher performanceis demanded.As a result, the designprocessmustbe broken downinto
multiplestepsto achievesystemrequirements.In thispaper, weemploysuch a designprocessby
presentinga casestudyfor themodelingandsimulationof an Elevator Control System(ECS).
OursystemmodelcombinesinstantiationsofElevatorControl Units(ECU)whichcommunicate
througha central broadcastchannelimplementedby a Controller Area Network(CAN) bus.
Our genericmodelwasspeci�ed usinga SystemLevel DesignLanguage (SLDL), SpecC.In
particular, our ECSwascustomizedto simulatethebehaviorof four elevator shaftsoperating
in a tenstorybuilding. Themodelwassuccessfullyspeci�edandsimulatedat threeabstraction
levels: thespeci�cation,transaction,andbusfunctionallevel.
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Abstract

Thedesigncomplexity of embeddedsystemsis rapidly increasingasmore functionalityandhigher
performanceis demanded.Asa result,thedesignprocessmustbebrokendowninto multiplesteps
to achieve systemrequirements.In this paper, we employsuch a designprocessby presentinga
casestudyfor themodelingandsimulationof anElevatorControl System(ECS). Our systemmodel
combinesinstantiationsof Elevator Control Units (ECU) which communicatethrough a central
broadcastchannelimplementedby a Controller AreaNetwork(CAN) bus. Our genericmodelwas
speci�edusinga SystemLevel DesignLanguage (SLDL), SpecC.In particular, our ECSwascus-
tomizedto simulatethebehaviorof four elevatorshaftsoperatingin a tenstorybuilding. Themodel
wassuccessfullyspeci�edandsimulatedat threeabstractionlevels: thespeci�cation,transaction,
andbusfunctionallevel.

1 Intr oduction

Themassivesuccessof portableelectronicdeviceshasinitiateda demandfor complex andcompu-
tationally intensive embeddedsystems.The time to market andfunctionalityof thesedeviceshas
becomehighly competitive. Companiesurgesystemdesignersto developbettersystemsin ashorter
time. Consequently, thedesignprocessbecomesagreaterchallenge.
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Figure1: AbstractionLevelsin EmbeddedSystemDesign[2].

Underthesecircumstances,designersmodela System-on-Chip(SOC) usingmultiple levelsof
abstraction.Figure 1 describesthe typical design�o w of an embeddedsystem. First, a system
mustbeproposedwith well-de�ned requirementswhich de�ne thesystembehavior. This formsa
speci�cationmodel. Modelsarefurther re�ned until a synthesizablerepresentationis developed.
Embeddedsystemsarealsodesignedby exploiting hierarchy. Hierarchicaldesignis critical with
largesystemsbecauseit reducescomplexity andeasesdebugging.

SystemLevel DesignLanguages(SLDL), suchasSpecC[1] andSystemC[3], provideaviable
solutiontomodelinganddesigninghighlycomplex systems.SLDLsassistthedesign�o w described
in Figure1 by supportingmodulardesign,executability, synthesizability, andsimplicity.

1.1 CaseStudy: An Elevator Control System

This paperwill describethemodelingprocessof anElevatorControlSystem(ECS) usingSpecC.
Theproposedsystemwill actasa setof elevatorstypically foundin a high-risebuilding. The ECS
will beadistributedembeddedsystem,consistingof asetof communicatingElevatorControlUnits
(ECU) implementedasa System-on-Chip(SOC). Our designwill bedescribedat roughlythe�rst
threelevelsillustratedin Figure1. In addition,theECSwill bemodeledasasetof ElevatorControl
Unit (ECU)s,eachECUrepresentingasubcomponentof thesystem.A hierarchy of subcomponents
will bemodeledandvalidatedindividually.

1.2 Paper Organization

Thefollowing sectiondescribesthedesignof the ECS. Our casestudywill designthe ECSusing
threelevels of abstraction:the speci�cationmodel,the TransactionLevel Model (TLM), andthe
BusFunctionalModel (BFM). Thebehavior of eachECU is describedseparately. Section3 will
thendiscussthesimulationenvironmentandparametersusedto validatetheECSmodel.
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2 Elevator Control System

In this section,we will describethedesignof anElevatorControlSystem(ECS). Thepurposeof
thissectionis to givesomeinsightonhow a largesystemcanbebrokeninto subsystemsandincor-
poratedto work together. Thedesignprocesscanbedescribedin four parts.First,eachsubsystemis
speci�edandmodeled.Second,ahierarchicalstructureis constructedusingsubcomponents.Third,
acommunicationchannelis integratedto allow subsystemsto communicatewith eachother. Lastly,
eachsubsystemis integratedandmodeledasonesystem.

2.1 SystemOverview

The ECSis modeledasa setof multiple ECUs, all runningin parallel. All ECUsareindividual
systems,but behaveassubsystemsembeddedwithin theECS.EachECUis responsiblefor adistinct
taskwithin thesystem.Thedesigncomplexity is reducedby modelingeachECU separately. All
ECUsaretypicalof anelevatorsystem.Table1 lists theeightECUsmodeled.

Table1: ElevatorControlUnit Descriptions
ElevatorControlUnit Functionality

1 FloorPanel Panelateach�oor andeachshaftwith up-down controls
2 FloorDisplay Displayof current�oor anddirectionateach�oor
3 FloorDoor Controlunit to open-closedoorsateach�oor
4 CarPanel Panelin eachcarwith requestcontrols
5 CarDisplay Displayof current�oor anddirectionin eachcar
6 CarDoor Controlunit to open-closedoorateachcar
7 Motor Controller Controlunit for themotoratopeachshaft
8 Main ControlUnit Centralcontrolto controltheentireECS

2.2 Modeling ECUs

A speci�cationmodelrequireswell de�ned requirementsandbehaviors. The ECUsarecarefully
modeledusing theserequirements.The ECSconsistsof eight distinct ECUs. The structureand
behavior of eachECU is describedbelow.

2.2.1 Door Units

The�oor andcardoorunitsmaintaincontrolof theelevatordoors.Theirstructureandbehavior are
similar, but placeddifferently within the ECS.For example,an elevator shaftcanconsistof only
onecardoorandseveral�oor doors,onefor each�oor . Thetaskof thedoorunitsis simply to open
andclosethedoorwhensignaled.Thestructureof thesesystemsconsistsof anoutputport to signal
closeor open.Theseeventsaretriggeredby listeningto abidirectionalcommunicationport. Figure
2 illustratesthestructureof thedoorunits.
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(a) (b)

(a) (b)

Figure2: CarandFloorDoorUnits.

2.2.2 Display Units

Floorandcardisplayunitsaredistributedsimilarly asthedoorunits.A �oor andcardisplaysystem
continuouslydisplaysthelocationandthedirectionof movement,if any, on a monitor. Thesetwo
systemsconsistof threeoutput ports. One to indicatethe �oor number, and two for direction.
Directioncanbe identi�ed with only oneport, but a non-moving staterequirestheadditionof the
secondport. Theinternalbehavior is alsotriggeredby abidirectionalcommunicationport. Figure3
shows thestructureof the�oor andcardisplayunits.Whenanupdateis received,thedisplayunits
areupdatedaccordingly.

(a) (b)

(a) (b)

Figure3: CarandFloorDisplayUnits.

2.2.3 PanelUnits

The �oor panel's purposeis to dispatchelevator requestsfrom outsidethe elevator. It consistsof
two buttonsthat act as inputs to specify the directionof the request. Floor panelsare typically
designedwith a LED light asa meansfor acknowledgement.Therefore,a �oor panelunit canbe
modeledwith two input portsandtwo outputportsfor requestsandLEDs respectively. Internally,
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the�oor panelconstructsamessagewith therequestandsendsit out. A �oor requestpanelreceives
messagesto updatethe LED requestbuttons. Therefore,a bidirectionalport is alsorequiredfor
communicationpurposes.

(a) (b)

(a) (b)

Figure4: CarandFloorPanelUnits.

The structureof the car panel is different comparedto the �oor panel. Figure 4 shows the
structuraldifferences.In thecarpanel,insteadof buttonsto identify direction,thebuttonsrepresent
�oor numbers.The �oor numbersarerepresentedby a bus-like wired port. In essence,the input
port is abundleof wires,whereeachwire representsa�oor number. A similaroutputport is needed
for eachLED light usedfor acknowledgement(aswith the �oor panel). Theport is continuously
monitored.A statechangein any of thewirestriggersa request.Thebidirectionalcommunication
port is usedto sendout requestsandto updatethestateof theLED lights for eachbutton.

2.2.4 Motor Controller

The motor controllerunit managesthe positionof the elevator car. Structurally, it is formedwith
two outputportsusedto enable/disablethemotorandto indicatethedirectionof movement.Figure
5 shows thestructureof themotorcontroller. Theoutputportsaredesignedasinputsto themotor
that movesthe elevator. It mustwork closelywith the motor to identify its location. The motor
controllermustalsowork closelywith themaincontrolunit. This interactionis conductedthrough
thebidirectionalcommunicationport. Themotorcontrollerandthemaincontrolunit communicate
throughthis port to ensurerequestsarecompleted.By requestof themaincontrolunit, themotor
controllerdeterminesthe direction to move in order to satisfy the request. It disablesthe motor
whenit hasmovedto adifferent�oor to allow themaincontrollerto determineif it shouldcontinue
moving. However, if theelevatoris locatedat therequested�oor , it composesa seriesof messages
to indicateits �oor location,its directionandannouncesit hasarrivedata requested�oor .

2.2.5 Main Controller

Themaincontrolunit is themostcomplex ECU. It is thecentralizedcontrolelementof the ECS.
It workscloselywith all processingelementsby delegatingandhandlingall requeststhatarrive in
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Figure5: Motor ControllerStructure.

the system. The motor controllerandmain control unit processmostof the control of the ECS.
Themaincontrollerstructure,however, is muchsimpler. Figure6 shows thestructureof themain
controller. It consistsof only onebidirectionalcommunicationport. In contrast,the behavior is
morecomplex. The overall rangeof supportedfeaturesthat aredesignedin eachECU canvary
from very simpleto highly complex. A maincontrolunit mustkeeptrackof requestsandmanage
stability. Thefocusof thisstudyis to properlymodelanddescribethebasicbehavior of anelevator
controlsystem.Therefore,themaincontrolunit only supportsessentialfeatures.

Figure6: Main ControllerStructure.

Themaincontrolunit performsthreebasictasks.First, it keepstrackof all requestsmadeby the
�oor andcarpanels.It usesthis informationto verify if a requesthasbeencompleted.Second,it is
responsiblefor makingdecisionsandassignscommands.In a requestinitiatedby a �oor panel,the
main control unit determineswhich elevator will servicethe request.Therefore,the main control
unit alsomonitorseveryelevators�oor location.Lastly, it is alsoresponsiblefor notifying all ECUs
oncea requesthasbeencompleted.

Our implementationof themaincontrolleris primitive in designandimposessomelimitations.
For example,carrequestshave priority. Therefore,if all shaftsareactive,no elevatorcarwill ever
arrive to a �oor request.If multiple car requestsaremadein a car shaft,only the �rst requestis
serviced.Clearly, theselimitationshave solutionswhich canbeaddedin futurework. Ultimately
thedesignof themaincontrollercanbeexpandedto supportamultitudeof features.For simplicity
sake, thesefeaturesareomittedfrom this implementation.
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2.3 SystemIntegration

Systemintegrationissuescanbesimpli�ed if ahierarchicalstructureis implemented.Themodular-
ity of thesemodelsalsomakesaddingfeatureseasier. In theECS,multipleunitscanbeinstantiated.
This requiresthe ECU structuresto includeportsfor identi�cation purposes.To supportthis, the
port canbedeclaredwith a hardwiredidenti�cation number. For example,a carpanelin elevator
threecanhave a threeasa shaftID. Furthermore,a �oor panelwill alsoneedan identifying �oor
number. This canbemodeledby addingyet anotherport dedicatedto identify the �oor ID. In the
ECStwo mainhierarchicalcomponentsaregrouped,the�oor andcarunits.A �oor unit consistsof
apanel,display, andadoor. Similarly, acarunit is composedof theseunitsaswell. Thesestructures
areillustratedin �gure 7. For clarity, theportsuniqueto eachstructurehavebeenomitted,showing
only theidenti�cation andcommunicationport.

Figure7: TheFloorandCarUnit HierarchicalStructure.

Hierarchicalmodelingcanbefurtherapplied.Thecarunit and�oor unit canbesubcomponents
of a new structure,a shaftunit. In this module,the motor control unit is also integratedwithin
the shaft unit. An ECS systemcanmodeledby instantiatinga shaft unit anda main controller.
Multiple elevatorscanbedeclaredby instantiatingmultipleshaftunits.Thereforeby implementing
ahierarchicalmodel,agenericmodelis designed.
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2.3.1 ECU Communication

It is clearthatECUsheavily rely on a bidirectionalcommunicationport. This is theprimarycom-
municationmediumof all ECUs. TheECSmodelemploys a broadcastchannelwhich in our im-
plementationis a ControllerAreaNetwork (CAN) bus[4]. TheCAN busis a widely implemented
broadcastcommunicationprotocolthat is widely adoptedfor automotive purposes.Thespeci�ca-
tion modelis thenre�ned to a TransactionLevel Model (TLM). The TLM alsoutilizes theCAN
busmodelasa communicationchannel.In fact,eachECU is wrappedarounda structurethat im-
plementstheMAC link channel.In Figure7, thebidirectionalporthasbeenreplacedwith achannel
interface.

Furtherre�nementof theECScanbeappliedusingtheCAN busmodel.In theBusFunctional
Model (BFM) the timing of bus can be properly modeled. The structureof the BFM becomes
slightly different.A communicationchannelis no longersharedby all subcomponents.Instead,the
CAN buscommunicationport is embeddedwithin eachECU andconnectedvia a bus. This model
canaccuratelysimulatethetiming of theECS.

TheCAN bussupportsthebroadcastof messagesto all unitswithin theECS.A messagestruc-
ture is de�ned andsupportedby all ECUs. Nine messagetypesweredesignedfor ECU commu-
nication. Eachmessageis broadcastto all ECUs(except for the onewho createdthe message).
TheECUscontinuouslylistenthroughthecommunicationchannelfor any incomingmessages.Al-
though,all ECUsreceive every message,eachunit is responsiblefor identifying if it is theproper
destination.Theshaftand�oor identi�cation numberarecomparedto thosespeci�ed in themes-
sage.If a messageis not addressedto a speci�c ECU, it is simply ignored.Thefollowing arethe
ninemessagesanECUcanreceiveand/ortransmit.

Floor Request A �oor requestmessageis createdby a �oor panelasa responseto a user. The
messageconsistsof the �oor ID andthe direction. It is usedby the main control unit and
other�oor panelssharingthesame�oor ID.

Car Request A car requestis similar to a �oor request,but originatesfrom within the elevator.
Therefore,theelevatorshaftID is speci�ed. This messageconsistsof a shaftID anda desti-
nation�oor number. Thismessageis destinedto themaincontrolunit.

OpenDoor An opendoor requestis createdby the motor controllerwhen it is signaledby the
motor that it hasarrivedat a requested�oor . Themessageis composedof the �oor ID and
shaftID. It signalsboththecardoorandthe�oor doorunits.

CloseDoor A closedoor message,doesas named,closesthe car and �oor doors. Its message
contentsarethesameasanopendoormessage.

Car Go To Thecargo to requestis a messagecreatedby themaincontrolunit. This messageis
createdin responseto a�oor or carrequestmessage.Thismessageconsistsof ashaftID, and
�oor ID andis sentto themotorcontroller.

Car Position Thismessageallowsthecar/�oor ECUsto displaythecurrentlocationof anelevator.
The messagealsoindicatesthe directionmovement(or if it is stationary).The messageis
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transmittedby the motor controllerandis awaitedfor by the car/�oor panelsandthe main
controlunit.

Car Arri ved A car arrived messageinforms the main controlleran elevator hasarrived at a re-
questeddestination.This messagesentout by the motor controller. The main control unit
usesthismessageto updatethestatusof pendingrequests.

Floor RequestGranted Upon completionof a request,the main control unit informs the �oor
panelsto updatetheir LED ports.

Car RequestGranted Similar to a �oor requestgrantedmessage,but destinedto the car panel
LED ports.

2.4 Summary

This sectionhasdescribedhow eachECU wasmodeled.Thehierarchicaldesignallows reusabil-
ity by groupingsimilar componentsinto one. The CAN bus providesanef�cient communication
mediumusedto broadcastmessagesto all ECUs.A completeECSsystemwasmodeled.

In thefollowing sectionavalidationenvironmentis constructedandsimulated.

3 Model Validation

In this section,the validation methodis described. The genericmodel of the Elevator Control
System(ECS) is instantiatedandsimulatedasfour elevator shaftsin a ten story building. A test
benchwaswritten to ensuretheECSbehavesasexpected.Thefollowing sectionwill describethe
simulatedbehavior, theECStestingstructure,andsimulationenvironment.

3.1 Simulation Envir onment

TheECSwasdesignedto provideacustomizablesimulationenvironment.Speci�cally, it allowsthe
userto modify thenumberof �oors andthenumberof elevatorshafts.Thecoreof theECSmodel
is illustratedin Figure8. Note that thediagramusesthecarunit and�oor unit modulespresented
in Section2. In addition,this �gure describestheECSsystemwith theCAN busTransactionLevel
Model (TLM). TheCAN busis distributedto eachECU.For simplicity, theinput andoutputports
of eachindividualECUhavebeenomitted.

For simulationpurposes,a variablenumberof �oor unitsandshaftunitscanbedeclared.The
numberof �oor units correspondsto thenumberof �oors desired.Likewise, thenumberof shaft
units speci�es the numberof elevator shafts. Our testmodelconsistsof ten �oor units andfour
elevatorshafts.All ECUsmanagedby onemaincontrolunit whichcommunicatethroughthesame
communicationchannel.

In Figure 9 a generaloverview of the testingstructureis shown. The structuraldifferences
betweena TLM andBFM modelareclearly shown. To control the simulationenvironment,the
panelECUsweredisabledto preventthemfrom creatingtheir own requests.A testbenchunit was
integratedandcommandswereinjectedthroughtheCAN bus.
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Figure8: ECSGenericModel.
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Figure9: ElevatorControlSystemTestCon�guration.

3.1.1 UseCaseDescription

The ECSinitial conditionsestablisheachelevator on the �rst �oor . Thereareonly two waysto
requestelevatorservice,thatis, throughthecaror �oor panels.Let usassumea userrequeststo go
down while currentlyat the5th�oor . Theuserpressesthedown button.Thiseventtriggersthe�oor
panelto light up theLED button. A �oor requestmessageis composedandbroadcast.All ECUs,
exceptthe�oor panelsandmaincontrolunit, discardthis message.Only the�oor panelswith the
same�oor ID usethis requestandenabletheirLED buttons.Themaincontrolunit, however, plays
a morevital role. It assignstheelevator to servicetherequest.It follows by transmittinga car go
to message.The motor controllerproceedsassignaledby the request.The motor controllerunit
determinesthe currentpositionof the elevator shaft,and, in this example,it ascends.As it is in
motion,it generatesaseriesof carpositionmessagesto updatethestateof the�oor andcardisplay
units. In addition,themaincontrolunit is informedastheelevatortransitionsfrom one�oor to the
next. As it arrivesto the 2nd �oor , the main control unit veri�es if any other�oor requestshave
beenissuedat thenew �oor . A new cargo to messageis re-issuedeitherwith thesamerequestor a
new one.Thisprocesscontinuesuntil theelevatorarrivesat theinitially requested�oor . Themotor
controllersendsa messageto openthe doorsandinforms the main controllerto clearits request.
Thedoorscloseshortlyafter.

For testingpurposes,a monitorwasconnectedto eachECU outputport. This allows for quick
debugging and veri�cation that every messageis managedcorrectly and the systembehaves as
intended.A printoutof themonitor is shown in theAppendix.Theprintoutshows theresponseof
eachECUasit progressesuntil therequestcompleted.

In the event that a requestis madefrom inside the elevator, a car requestis produced. The
processis similar asrequestingserviceby usingthe �oor . Insidehowever, the car paneldirectly
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de�nes theelevatorandthe �oor numberdestination.Themaincontrollerthenkeepstrackof this
requestandpreventsany �oor requestsfrom beingissuedto thiselevator. It is evidenthow themain
controllerplaysa critical role in maintainingstability. TheECU exchangemessagesasdescribed
earlier.

Theexampledescribedis asimpleway to show functionalityandhow themodelworksoverall.
Themodel,however, wastestedusingmultiple commandswith elevatorsrunningin parallel. The
testbenchandresultsfrom thesimplersimulationcanbereferencedin theAppendix.

Overall, the simulationrun successfullyvalidatesthe ECSmodel. It is importantto notethat
thesimulationof theBFM abstractiontookconsiderablylongerthantheTLM. Therefore,theTLM
modelwasusedasthe primary modelto validateour system. It is reasonableto assumethat the
samebehavior canbereproduciblebasedon theresultsof theBFM.

4 Conclusion

Thispaperhasdescribedacasestudyfor themodelingof anElevatorControlSystem(ECS) usinga
SystemLevelDesignLanguage(SLDL). TheECSwasdesignedandmodeledusingasetof Elevator
Control Units that interactvia a centralbroadcastcommunicationchannel. The communication
channelis an abstractmodel basedon the Controller Area Network (CAN) bus. The ECS was
modeledat threeabstractionlevels: thespeci�cationmodel,theTransactionLevel Model (TLM),
andtheBusFunctionalModel (BFM).

TheECSwasdesignedto provide a con�gurablesimulationmodel. The ECSmodelwasvali-
datedby simulatingfour elevatorshaftsoperatingin atenstorybuilding. Thesimulationof theECS
exhibitedtheexpectedbehavior.

The simulationresultsalsoprovide someinsight into possiblefuture work. The main control
unit provides ECS with the basiccontrol to function, but imposessomelimitation. In addition,
safetyconsiderationswerenot consideredin the designandcould be addedto the model in the
future.Overall, thesystemmodelsuccessfullydescribesanECS.
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A Appendix

A.1 SpecCSource

SelectedSpecCSourcehasbeenprovidedbelow.

A.1.1 ecs.sh

# i ncl ude < si m . sh>

# def i ne NUM FLOORS 10
# def i ne NUM SHAFTS 4

/ / Cl ock per i od f or t he CAN 0.2 mi crosec � > 500MHz
# def i ne CAN CLK PERIOD 200000 u l l
# def i ne BUFFER 100

enum ECSMSG TYPE / � t he t y pes of messages i n t he ECS system � /
f
ECSMSG CAR REQUEST,
ECSMSG OPEN DOOR,
ECSMSG CAR ARRIVED,
ECSMSG CAR POSITION ,
ECSMSG FLOOR REQUEST GRANTED,
ECSMSG CAR REQUEST GRANTED,
ECSMSG CLOSE DOOR,
ECSMSG CAR GOTO,
ECSMSG FLOOR REQUEST

g;

enum d i r ec t i on f UP, DOWN, NONEg;

st r u c t ecsmsg / � def i ne our message dat a t ype � /
f

enum ECSMSG TYPE Type;
enum d i r ec t i on mov i ng di r ect i on ;
i n t Shaf t I D ;
i n t Fl oor I D ;
bool f l ag ;

g;
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/ / EOF ecs . sh

A.1.2 ecs.sc

# i ncl ude < st d i o . h>
# i ncl ude < st d l i b . h>
# i ncl ude ” ecs . sh”
i mpor t ” canBus / network ” ;
i mpor t ” M ai nCont r ol l er ” ;
i mpor t ” Shaf t U ni t ” ;
i mpor t ” TestBench ” ;

behav i or Main ( )
f

/ � (BFM) wi re f or t he CAN bus
si gnal r esol v ed bi t 4 [ 1] CAN DATA ; � /

/ � T r ansact i on L evel Model (TLM) of t he CAN Pr ot ocol � /
CanProtocol TL M canPr ot ;

/ � (BFM) pul l up r esi st o r f or t he CAN wi re
Pul l U pResi st or canPul l Up (CAN DATA ) ; � /

/ � I n st an t i at e (BFM ) � /
/ � Shaf t U ni t el ev at or 1 ( 1 ,CAN DATA ) ;

Shaf t U ni t el ev at or 2 ( 2 ,CAN DATA ) ;
Shaf t U ni t el ev at or 3 ( 3 ,CAN DATA ) ;
Shaf t U ni t el ev at or 4 ( 4 ,CAN DATA ) ;
M ai nUni t con t r o l l er (CAN DATA ) ;
TestBench message pr ov i der (CAN DATA ) ; � /

/ � I n st an t i at e (TLM ) � /
Shaf t U ni t el ev at or 1 ( 1 , canPr ot ) ;
Shaf t U ni t el ev at or 2 ( 2 , canPr ot ) ;
Shaf t U ni t el ev at or 3 ( 3 , canPr ot ) ;
Shaf t U ni t el ev at or 4 ( 4 , canPr ot ) ;
M ai nUni t con t r o l l er ( canPr ot ) ;
TestBench message pr ov i der ( canPr ot ) ;

i n t main ( voi d ) f
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par f
/ / ( BFM) canPul l Up ;

el ev at or 1 ;
el ev at or 2 ;
el ev at or 3 ;
el ev at or 4 ;
con t r o l l er ;
message pr ov i der ;

g

r et ur n 0;
g

g;

/ / EOF ecs . sc

A.1.3 ShaftUnit.sc

# i ncl ude < st d i o . h>
# i ncl ude < st d l i b . h>
# i ncl ude ” ecs . sh”
i mpor t ” canBus / network ” ;
i mpor t ” Fl oor D i spl ay ” ;
i mpor t ” Fl oor Panel ” ;
i mpor t ” Fl oorDoor ” ;
i mpor t ” CarUni t ” ;
i mpor t ” M otorUni t ” ;
i mpor t ” Fl oor U ni t ” ;

/ � (BFM)
behav i or Shaf t U ni t (

i n const i n t el ev at or no ,
i nout si gnal r esol v ed bi t 4 [ 1] CAN DATA) f

� /

behav i or Shaf t U ni t (
i n const i n t el ev at or no ,
I CanProt canPr ot ) f

/ � I n st an t i at e (BFM) � � There w i l l be 10 f l oo r s per shaf t � /
/ � CarUni t shaf t ( el ev at or no , CAN DATA ) ;
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Fl oor U ni t f un i t 1 ( 1 , el ev at or no , CAN DATA ) ,
f un i t 2 ( 2 , el ev at or no , CAN DATA ) ,
f un i t 3 ( 3 , el ev at or no , CAN DATA ) ,
f un i t 4 ( 4 , el ev at or no , CAN DATA ) ,
f un i t 5 ( 5 , el ev at or no , CAN DATA ) ,
f un i t 6 ( 6 , el ev at or no , CAN DATA ) ,
f un i t 7 ( 7 , el ev at or no , CAN DATA ) ,
f un i t 8 ( 8 , el ev at or no , CAN DATA ) ,
f un i t 9 ( 9 , el ev at or no , CAN DATA ) ,
f uni t 10 (10 , el ev at or no , CAN DATA ) ;

M ot or Cont r ol l er U ni t mot or uni t ( el ev at or no , CAN DATA ) ;
� /

/ � I n st an t i at e (TLM ) � /
CarUni t shaf t ( el ev at or no , canPr ot ) ;
Fl oor U ni t f un i t 1 ( 1 , el ev at or no , canPr ot ) ,

f un i t 2 ( 2 , el ev at or no , canPr ot ) ,
f un i t 3 ( 3 , el ev at or no , canPr ot ) ,
f un i t 4 ( 4 , el ev at or no , canPr ot ) ,
f un i t 5 ( 5 , el ev at or no , canPr ot ) ,
f un i t 6 ( 6 , el ev at or no , canPr ot ) ,
f un i t 7 ( 7 , el ev at or no , canPr ot ) ,
f un i t 8 ( 8 , el ev at or no , canPr ot ) ,
f un i t 9 ( 9 , el ev at or no , canPr ot ) ,
f un i t 10 (10 , el ev at or no , canPr ot ) ;

M ot or Cont r ol l er U ni t mot or uni t ( el ev at or no , canPr ot ) ;

voi d main ( voi d ) f

par f
shaf t ;
f un i t 1 ;
f un i t 2 ;
f un i t 3 ;
f un i t 4 ;
f un i t 5 ;
f un i t 6 ;
f un i t 7 ;
f un i t 8 ;
f un i t 9 ;
f uni t 10 ;
mot or uni t ;
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g

g

g;

/ / EOF Shaf t U ni t . sc

A.1.4 FloorDoor.sc

# i ncl ude < st d i o . h>
# i ncl ude < st d l i b . h>
# i ncl ude < st r i ng . h>
# i ncl ude ” ecs . sh”
# i ncl ude ” si m . sh”
i mpor t ” canBus / network ” ;

behav i or FDoorM oni tor ( i n si gnal b i t [ 1] door ) f

voi d main ( voi d ) f

char st r i ng [ BUFFER] ;
whi l e ( 1) f

wai t door ;
p r i n t f (” %d secn t%l l u psn t n t%sn t Fl oor Door i s : %dnn” ,
( i n t ) ( now ( ) / ( 1 SEC) ) , now ( ) , ac t i v e pat h ( st r i ng ,BUFFER� 1) ,
( bool ) door ) ;

g
g

g;

behav i or Fl oorDoor (
i n const i n t Fl oorNo ,
i n const i n t Shaf tNo ,
ICanMacL ink l i nk ,
out si gnal b i t [ 1] DoorOpen) f

voi d main ( voi d ) f
st r u c t ecsmsg msg ;

/ �
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I n i t i a l Condi t i ons :
Door shoul d be cl osed .
� /

DoorOpen = 0; / � cl osed � /

whi l e ( 1) f

l i nk . msgRecei ve(NONE, &msg , si zeof ( msg ) ) ;

sw i t ch ( msg . Type) f

case ECSMSG OPEN DOOR:

i f ( ( msg . Shaf t I D == Shaf tNo ) && ( msg . Fl oor I D ==Fl oorNo ) ) f
DoorOpen=1;

g

break ;

case ECSMSG CLOSE DOOR:

i f ( ( msg . Shaf t I D == Shaf tNo ) && ( msg . Fl oor I D ==Fl oorNo ) ) f
DoorOpen=0;

g

break ;
def au l t :

break ;
g

g
g

g;

/ � BFM
behav i or Fl oorDoorUni t (

i n const i n t f l oor i d ,
i n const i n t shaf t i d ,
i nout si gnal r esol v ed bi t 4 [ 1] CAN DATA) f
� /
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/ � TLM� /
behav i or Fl oorDoorUni t (

i n const i n t f l oor i d ,
i n const i n t shaf t i d ,
I CanProt canPr ot ) f

si gnal b i t [ 1] out1 ;

/ � (BFM)
CanProtocol T r canPr ot (CAN DATA, CAN CLK PERIOD ) ; � /
CanMacL ink canM acL i nk ( canPr ot ) ;

Fl oorDoor f l oor door ( f l oor i d , shaf t i d , canMacL ink , out1 ) ;
FDoorM oni tor f door m ( out1 ) ;

voi d main ( voi d ) f

par f

/ � (BFM)
canPr ot ; � /
f l oor door ;
f door m ;

g
g

g;

/ / EOF Fl oorDoor . sc

A.1.5 CarDisplay.sc

# i ncl ude < st d l i b . h>
# i ncl ude < st d i o . h>
# i ncl ude ” ecs . sh”
# i ncl ude ” si m . sh”
i mpor t ” canBus / network ” ;

behav i or CDMoni tor (
i n si gnal i n t Fl oorOut ,
i n si gnal b i t [ 1] Up,
i n si gnal b i t [ 1] Down) f
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voi d main ( voi d ) f

char st r i ng [ BUFFER] ;

whi l e ( 1) f
wai t Fl oorOut , Up,Down;
p r i n t f (” %d secn t%l l u psn t n t%sn t Fl oor : %d , Up:%d Down:%dnn” ,
( i n t ) ( now ( ) / ( 1 SEC) ) , now ( ) , ac t i v e pat h ( st r i ng ,BUFFER� 1) ,
Fl oorOut , ( bool )Up , ( bool )Down) ;

g
g

g;

behav i or CarD i spl ay (
i n const i n t Shaf tNo ,
ICanMacL ink l i nk ,
out si gnal i n t Fl oor ,
out si gnal b i t [ 1] MovingUp ,
out si gnal b i t [ 1] MovingDown) f

voi d main ( voi d ) f

st r u c t ecsmsg msg ;

/ � I n i t i a l i z at i o n s : 1 st Fl oor , st at i onar y � /
MovingUp = 0;
MovingDown = 0;
Fl oor = 1;

whi l e ( 1) f

/ � Check i ncomi ng messages � /
l i nk . msgRecei ve(NONE, &msg , si zeof ( msg ) ) ;

sw i t ch ( msg . Type) f

case ECSMSG CAR POSITION :

i f ( msg . Shaf t I D == Shaf tNo ) f
Fl oor = msg . Fl oor I D ;

sw i t ch ( msg . mov i ng di r ect i on ) f
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case UP:
MovingUp = 1;
MovingDown = 0;
break ;

case DOWN:
MovingUp = 0;
MovingDown = 1;
break ;

case NONE:
MovingUp = 0;
MovingDown = 0;
break ;

g
g
break ;

def au l t :
break ;

g
g

g
g;

/ � BFM
behav i or CarD i spl ayUni t (

i n const i n t shaf t i d ,
i nout si gnal r esol v ed bi t 4 [ 1] CAN DATA) f

� /

/ � TLM� /
behav i or CarD i spl ayUni t (

i n const i n t shaf t i d ,
I CanProt canPr ot ) f

/ � Wi res connected t o moni tor � /
si gnal i n t w i re1 ;
si gnal b i t [ 1] wi re2 , w i re3 ;

/ � CanBus Behav i ors � /
/ / (BFM) CanProtocol T r canPr ot (CAN DATA, CAN CLK PERIOD ) ;
CanMacL ink canM acL i nk ( canPr ot ) ;
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CarD i spl ay car d i sp l ay ( shaf t i d , canMacL ink , wi re1 , wi re2 , w i re3 ) ;
CDMoni tor car di spl ay m ( wi re1 , wi re2 , w i re3 ) ;

voi d main ( voi d ) f

par f
/ /BFM canPr ot ;

car d i sp l ay ;
car di spl ay m ;

g
g

g;

/ / End of CarD i spl ay . sc

A.2 TestBenchand Results

Thefollowing is a simpletestbenchusedto demonstratehow theECSbehaveswith a �oor panel
requestanda carpanelrequest.A muchdetailedsimulationwasconducted,but themonitoroutput
is to largeto includein thisappendix.

A.2.1 TestBench.sc

# i ncl ude < st d l i b . h>
# i ncl ude < st d i o . h>
# i ncl ude ” ecs . sh”
# i ncl ude ” si m . sh”
i mpor t ” canBus / network ” ;

behav i or M essageSender ( ICanMacL ink l i nk ) f

st r u c t ecsmsg msg ;
const char t est bench [ ] = ” Test Bench ” ;

voi d main ( voi d ) f

/ � Fl oor Panel Request f rom 5 t h f l oor , user wants go Down� /
msg . Type= ECSMSG FLOOR REQUEST;
msg . Shaf t I D =4;
msg . Fl oor I D =5;
msg . mov i ng di r ect i on = DOWN;
w ai t f or 5 SEC; / � wai t f or system t o i n i t i a l i z e � /
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l i nk . msgSend (129 , &msg , si zeof ( msg ) ) ;

/ � Car Panel Request � User i n el ev at or 2 wants t o go t o 5 t h f l oor � /
msg . Type= ECSMSG CAR REQUEST;
msg . Shaf t I D =2;
msg . Fl oor I D =5;
msg . f l ag = 1;
w ai t f or 15 SEC;
l i nk . msgSend (129 , &msg , si zeof ( msg ) ) ;

/ � Qui t t he si mul at i on � /
w ai t f or 100 SEC;
p r i n t f (” %d secn t%l l u psn t %23sntDONE! nn” ,
( i n t ) ( now ( ) / ( 1 SEC) ) , now ( ) , t est bench ) ;
ex i t ( 1 ) ;

g
g;

/ � BFM MODEL
behav i or TestBench ( i nout si gnal r esol v ed bi t 4 [ 1] CAN DATA) f � /

/ � TLM MODEL� /
behav i or TestBench ( I CanProt canPr ot ) f

/ / CanProtocol T r canPr ot (CAN DATA, CAN CLK PERIOD ) ; BFM Only

CanMacL ink canM acL i nk ( canPr ot ) ;
M essageSender msender ( canM acL i nk ) ;

/ � main method of t he PE � /
voi d main ( voi d ) f

par f
/ / canPr ot ; BFM ONLY

msender ;
g

g
g;

A.2.2 Simulation Log
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0 sec 0 ps
main con t r o l l er i n i t i a l i z ed

0 sec 0 ps
Test Bench i n i t i a l i z ed

0 sec 0 ps
Test Bench composi ng FLOOR REQUEST

0 sec 0 ps
Test Bench msg composed : TYPE: 8 , Fl oor I D : 5 , Shaf t I D : 4 , d i r ec t i on : 1

5 sec 5000297995232 ps
main con t r o l l er r ecei v ed ECSMSG FLOOR REQUEST f rom Fl oor # 5

5 sec 5000297995232 ps
Test Bench sent FLOOR REQUEST

5 sec 5000297995232 ps
Test Bench composi ng CAR REQUEST

5 sec 5000297995232 ps
Test Bench msg composed : TYPE: 0 , Fl oor I D : 5 , Shaf t I D : 2 , d i r ec t i on : 1

5 sec 5000297995232 ps
Main . el ev at or 1 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 1

5 sec 5000297995232 ps
Main . el ev at or 2 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 1

5 sec 5000297995232 ps
Main . el ev at or 3 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 1

5 sec 5000297995232 ps
Main . el ev at or 4 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 1

5 sec 5000598990416 ps
Main . el ev at or 1 . mot or uni t . motor GOING UP

5 sec 5000598990416 ps
Main . el ev at or 1 . mot or uni t . motor Cur r ent l y at Fl oor : 1 goi ng t o : 5

5 sec 5000598990416 ps
Main . el ev at or 1 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0

5 sec 5000899985600 ps
main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 1

5 sec 5000899985600 ps
main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor

1
5 sec 5000899985600 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps
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Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
5 sec 5000899985600 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
15 sec 15001197980832 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 2
15 sec 15001197980832 ps

main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
2
15 sec 15001197980832 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15001197980832 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
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15 sec 15001498976016 ps
main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 1 t o f l oor

5
15 sec 15001498976016 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 1
15 sec 15001799971200 ps

Main . el ev at or 1 . mot or uni t . motor GOING UP
15 sec 15001799971200 ps

Main . el ev at or 1 . mot or uni t . motor Cur r ent l y at Fl oor : 2 goi ng t o : 5
15 sec 15001799971200 ps

Main . el ev at or 1 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
15 sec 15002100966384 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 2
15 sec 15002100966384 ps

main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
2
15 sec 15002100966384 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
15 sec 15002100966384 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
20 sec 20000595990464 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 2 t o f l oor
5
20 sec 20000595990464 ps
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main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 2
20 sec 20000595990464 ps

Test Bench sent CAR REQUEST
20 sec 20000595990464 ps

Test Bench Qui t i ng i n 100 seconds
20 sec 20000896985648 ps

Main . el ev at or 2 . mot or uni t . motor GOING UP
20 sec 20000896985648 ps

Main . el ev at or 2 . mot or uni t . motor Cur r ent l y at Fl oor : 1 goi ng t o : 5
20 sec 20000896985648 ps

Main . el ev at or 2 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
20 sec 20001197980832 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 1
20 sec 20001197980832 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
1
20 sec 20001197980832 ps

main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
20 sec 20001197980832 ps

Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 1 , Up: 1 Down: 0
25 sec 25002398961616 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 3
25 sec 25002398961616 ps
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main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
3
25 sec 25002398961616 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002398961616 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
25 sec 25002699956800 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 1 t o f l oor
5
25 sec 25002699956800 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 1
25 sec 25003000951984 ps

Main . el ev at or 1 . mot or uni t . motor GOING UP
25 sec 25003000951984 ps

Main . el ev at or 1 . mot or uni t . motor Cur r ent l y at Fl oor : 3 goi ng t o : 5
25 sec 25003000951984 ps

Main . el ev at or 1 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
25 sec 25003301947168 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 3
25 sec 25003301947168 ps

main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
3
25 sec 25003301947168 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 3 , Up: 1 Down: 0
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25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

25 sec 25003301947168 ps
Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0

30 sec 30001495976064 ps
main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 2

30 sec 30001495976064 ps
main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor

2
30 sec 30001495976064 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps
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Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001495976064 ps

Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30001796971248 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 2 t o f l oor
5
30 sec 30001796971248 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 2
30 sec 30002097966432 ps

Main . el ev at or 2 . mot or uni t . motor GOING UP
30 sec 30002097966432 ps

Main . el ev at or 2 . mot or uni t . motor Cur r ent l y at Fl oor : 2 goi ng t o : 5
30 sec 30002097966432 ps

Main . el ev at or 2 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
30 sec 30002398961616 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 2
30 sec 30002398961616 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
2
30 sec 30002398961616 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
30 sec 30002398961616 ps
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Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 2 , Up: 1 Down: 0
35 sec 35003599942400 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 4
35 sec 35003599942400 ps

main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
4
35 sec 35003599942400 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003599942400 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35003900937584 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 1 t o f l oor
5
35 sec 35003900937584 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 1
35 sec 35004201932768 ps

Main . el ev at or 1 . mot or uni t . motor GOING UP
35 sec 35004201932768 ps

Main . el ev at or 1 . mot or uni t . motor Cur r ent l y at Fl oor : 4 goi ng t o : 5
35 sec 35004201932768 ps

Main . el ev at or 1 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
35 sec 35004502927952 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 4
35 sec 35004502927952 ps
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main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
4
35 sec 35004502927952 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
35 sec 35004502927952 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
40 sec 40002696956848 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 3
40 sec 40002696956848 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
3
40 sec 40002696956848 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps
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Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002696956848 ps

Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40002997952032 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 2 t o f l oor
5
40 sec 40002997952032 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 2
40 sec 40003298947216 ps

Main . el ev at or 2 . mot or uni t . motor GOING UP
40 sec 40003298947216 ps

Main . el ev at or 2 . mot or uni t . motor Cur r ent l y at Fl oor : 3 goi ng t o : 5
40 sec 40003298947216 ps

Main . el ev at or 2 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
40 sec 40003599942400 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 3
40 sec 40003599942400 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
3
40 sec 40003599942400 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps
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Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
40 sec 40003599942400 ps

Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 3 , Up: 1 Down: 0
45 sec 45004800923184 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 5
45 sec 45004800923184 ps

main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
5
45 sec 45004800923184 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45004800923184 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
45 sec 45005101918368 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 1 t o f l oor
5
45 sec 45005101918368 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 1
45 sec 45005402913552 ps

Main . el ev at or 1 . mot or uni t . motor sendi ng CAR POSITION
45 sec 45005402913552 ps

Main . el ev at or 1 . mot or uni t . motor m OFF
45 sec 45005703908736 ps
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main con t r o l l er r ecei v ed CAR POSITION message : M otor 1 i s on f l oor 5
45 sec 45005703908736 ps

main con t r o l l er updated t he car l ocat i on f or car 1. I t i s now on f l oor
5
45 sec 45005703908736 ps

Main . el ev at or 1 . mot or uni t . motor sendi ng OPEN DOORS
45 sec 45005703908736 ps

Main . el ev at or 1 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45005703908736 ps

Main . el ev at or 1 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
45 sec 45006004903920 ps

Main . el ev at or 1 . mot or uni t . motor w ai t i ng f or 10 sec t o cl ose
45 sec 45006004903920 ps

Main . el ev at or 1 . shaf t . car door . cdoor m Car Door i s : 1
45 sec 45006004903920 ps

Main . el ev at or 1 . f un i t 5 . f l r door . f door m Fl oor Door i s : 1
50 sec 50003897937632 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 4
50 sec 50003897937632 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
4
50 sec 50003897937632 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps
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Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50003897937632 ps

Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004198932816 ps

main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 2 t o f l oor
5
50 sec 50004198932816 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 2
50 sec 50004499928000 ps

Main . el ev at or 2 . mot or uni t . motor GOING UP
50 sec 50004499928000 ps

Main . el ev at or 2 . mot or uni t . motor Cur r ent l y at Fl oor : 4 goi ng t o : 5
50 sec 50004499928000 ps

Main . el ev at or 2 . mot or uni t . motor m ON and moving UP� 0, DOWN� 1 St at us : 0
50 sec 50004800923184 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 4
50 sec 50004800923184 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
4
50 sec 50004800923184 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps
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Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
50 sec 50004800923184 ps

Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 4 , Up: 1 Down: 0
55 sec 55006004903920 ps

Main . el ev at or 1 . mot or uni t . motor sendi ng CLOSE DOORS
55 sec 55006302899152 ps

Main . el ev at or 1 . shaf t . car door . cdoor m Car Door i s : 0
55 sec 55006302899152 ps

Main . el ev at or 1 . f un i t 5 . f l r door . f door m Fl oor Door i s : 0
55 sec 55006603894336 ps

main con t r o l l er r ecei v ed ECS CAR ARRIVED message f rom Shaf t # 1
55 sec 55006904889520 ps

main con t r o l l er sent FLOOR REQUEST GRANTED message t o f l oor # 5
55 sec 55006904889520 ps

Main . el ev at or 1 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 0
55 sec 55006904889520 ps

Main . el ev at or 2 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 0
55 sec 55006904889520 ps

Main . el ev at or 3 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 0
55 sec 55006904889520 ps

Main . el ev at or 4 . f un i t 5 . f l r panel . panel m Fl oor Panel L i ght up : 0 down : 0
60 sec 60005098918416 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 5
60 sec 60005098918416 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
5
60 sec 60005098918416 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 5 , Up: 1 Down: 0
60 sec 60005098918416 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0
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60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005098918416 ps
Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 1 Down: 0

60 sec 60005399913600 ps
main con t r o l l er r ecei v ed ECS CAR REQUEST f rom Car 2 t o f l oor

5
60 sec 60005399913600 ps

main con t r o l l er sendi ng CAR GO TO message t o Shaf t # 2
60 sec 60005700908784 ps

Main . el ev at or 2 . mot or uni t . motor sendi ng CAR POSITION
60 sec 60005700908784 ps

Main . el ev at or 2 . mot or uni t . motor m OFF
60 sec 60006001903968 ps

main con t r o l l er r ecei v ed CAR POSITION message : M otor 2 i s on f l oor 5
60 sec 60006001903968 ps

main con t r o l l er updated t he car l ocat i on f or car 2. I t i s now on f l oor
5
60 sec 60006001903968 ps

Main . el ev at or 2 . mot or uni t . motor sendi ng OPEN DOORS
60 sec 60006001903968 ps

Main . el ev at or 2 . shaf t . car d i sp l ay . car di spl ay m Fl oor : 5 , Up: 0 Down: 0
60 sec 60006001903968 ps

Main . el ev at or 2 . f un i t 1 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
60 sec 60006001903968 ps

Main . el ev at or 2 . f un i t 2 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
60 sec 60006001903968 ps

Main . el ev at or 2 . f un i t 3 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0
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60 sec 60006001903968 ps
Main . el ev at or 2 . f un i t 4 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006001903968 ps
Main . el ev at or 2 . f un i t 5 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006001903968 ps
Main . el ev at or 2 . f un i t 6 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006001903968 ps
Main . el ev at or 2 . f un i t 7 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006001903968 ps
Main . el ev at or 2 . f un i t 8 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006001903968 ps
Main . el ev at or 2 . f un i t 9 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006001903968 ps
Main . el ev at or 2 . f uni t 10 . f l r d i sp l ay . f l oor d i sp l ay m Fl oor : 5 , Up: 0 Down: 0

60 sec 60006302899152 ps
Main . el ev at or 2 . mot or uni t . motor w ai t i ng f or 10 sec t o cl ose

60 sec 60006302899152 ps
Main . el ev at or 2 . shaf t . car door . cdoor m Car Door i s : 1

60 sec 60006302899152 ps
Main . el ev at or 2 . f un i t 5 . f l r door . f door m Fl oor Door i s : 1

70 sec 70006302899152 ps
Main . el ev at or 2 . mot or uni t . motor sendi ng CLOSE DOORS

70 sec 70006600894384 ps
Main . el ev at or 2 . shaf t . car door . cdoor m Car Door i s : 0

70 sec 70006600894384 ps
Main . el ev at or 2 . f un i t 5 . f l r door . f door m Fl oor Door i s : 0

70 sec 70006901889568 ps
main con t r o l l er r ecei v ed ECS CAR ARRIVED message f rom Shaf t # 2

70 sec 70006901889568 ps
main con t r o l l er sent CAR REQUEST GRANTED message t o El ev at or # 2

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #1 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #2 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #3 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #4 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #5 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #6 i s 0
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70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #7 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #8 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #9 i s 0

70 sec 70007202884752 ps
Main . el ev at or 2 . shaf t . car panel . panel m CarPanel But ton #10 i s 0

120 sec 120000595990464 ps
Test Bench DONE!
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