
BuildingSecuritySimulatorSoftwareRequirementsSpecificationVersion1.1ProjectMembersMatthewFulgoLaneHauryCraigSzczesiulTalRonTableofContents.IArchitecturalOverview.IISoftwareRequirements.AServer.1ArtificialIntelligence.BClient.1PlayerControlInterface.2Display.CBSFramework.1Event/ActionCoordinator.2CharacterList.3ObjectManager.DCommonInfrastructure.1Map.2Networking.IIIRDDReference



ArchitecturalOverview



SoftwareRequirementsA.Server1.ArtificialIntelligenceSystem.aSomecharactersmaybecontrolledbyA.I.(RDDC.8)..bAllA.I.controlledcharacter'sinformationmustberelayedinthesamewayasplayercharacters(RDDA.1,RDDC.9)..cMinimally,theA.I.charactermusthavetheabilitytomovethroughthemapinarealisticfashionandperformactionsonobjectsintheenvironment(RDDA.13,RDDC.9)..dTheA.I.caninputthesamesetofactionsascanplayers(RDDA.12,RDDC.9)..eA.I.characterswillperipherallybeabletosendshortmessagesdescribingevents.B.Client1.PlayerControlInterface.aTheclientwillfacilitatetheplayer'scontrolofhis/hercharacter..bTheclientwillpreventtheplayerfromperformingillegalactionssuchasopeninglockeddoorsandbreakingthelawsofthephysicsmodel(RDDA.8)..cPlayerswillinputtheircharacter'sactionsthroughinputdevices(e.g.mouseorkeyboard)(RDDA.12)..dPlayercharacterswillbeabletocommunicatethroughachatwindow(RDDA.16)..eMethodsofinputmustallowfullrangeofpropercharactermovement(RDDA.13)..iCharactersmustbeabletorotateleftandright..iiCharactersmustbeabletomoveforward,backward,left,andright..iiiCharactersmustbeabletoascendanddescendstairs,escalators,andelevators.2.Display.aTheclientwillprovideeachplayeravisualdisplayofwhatresourcesareavailabletothemandtheenvironment,includingtheircharacterandthevisibleobjectsaroundthem(RDDA.22)..bAllactionswithinacharacter'ssphereofinfluencewillberelayedtotheclientfromtheserver(RDDA.9).Acharacter'ssphereofinfluenceisthesphericalradiuswithinwhichthecharactercandetectevents(RDDE).C.BSFramework1.Event/ActionCoordination.aTheEvent/ActionCoordinator(EAC)willbeinchargeofhandlingandcreatingalleventsandactions..bEacheventwillbeeithercausedbyanaction,scheduledbythesimulation,orrandomlycreated(possiblyweather,sensormalfunctions,orotherperipheraladditions)..cSomeeventswillalsobecausedbycharacters,objects,andplayerinput.TheEACwillhandletheseeventsasnecessary..dTheeventswillbecommunicatedtoboththeserverandtheclientthroughuseofthenetwork(RDDA.2,RDDA.5)..iTheServerEACwillreceiveandprocessactionsandsendeventstotheappropriatecharacters..iiTheClientEACwillreceiveandprocesseventsandsendactionstotheServer..eCommunicationbetweencharacterswillbehandledasactionsandevents.Theseactionsincludetalkingandperipherallyshouting,radio,andwhispering(RDDA.16)..fTheEACwillbegivenupdatesbytheserverwhenpoliceandfirealarmresponsesarecreatedbyacharacter(RDDA.17)..gTheServer'sEACwillreceiveinformationaboutsoundsandmovementandwillsendthenecessaryupdatestothecharacters(RDDA.20)..hAllcharacterswillbeabletoperformactionsthatwillchangethesimulation'senvironment.Theseincludemanipulatingdoors,movingobjects,acquiringresources,watchingorlisteningtosurroundings,walking,andcommunicating(RDDA.6)..iSomeactionswillcauseeventssuchassound(location,magnitude),environmentalteration,andlocationchangesinthesimulation(RDDA.7)..iiOtheractions,suchasmonitorviewing,willnottriggerevents..iMonitorviewingwillgrantplayersaviewofanarea(RDDA.11).



.jAsoundeventshallencapsulateitssourcelocationandmagnitude.Theintensityofthesoundeventtothedetectingcharacter/sensorshallbecalculatedbasedonthedistancebetweenthesourceandthedetectingcharacter/sensorandthemagnitudeofthesound(RDDA.20)..kMovementeventsshallencapsulatelocationandvelocityinformation.Thiswillallowforvaryingsensitivitiesinmotiondetectionbasedonthemagnitudeofthevelocity,size,andlocationofthemovingobject(RDDA.20)..lAscharactersacquireresources,theiraccessandabilitiesarealteredbytheEAC(RDDA.15).2.CharacterList.aTheCharacterListwillstoreareferencetoeachcharacterobjectwithinthesimulation(RDDA.1)..bEachcharacterobjectwillbesupplementedbyitslocation,orientation,status,sphereofinfluence,resources,andcapabilities(RDDA.1)..iThisincludestheobjectiveforeachcharacter,ifoneexists(RDDA.19)..iiThisalsoincludesthebasesetofresourceswithwhichtheteamsbegineachround(RDDA.21)..cAcharacterwillpotentiallycomeintwoforms:Player�controlledandA.I.�controlled(RDDC.8)..dCharactersshouldalsobeabletomovethroughtheenvironment(RDDA.13)..eTheCharacterListwillstoretheresourcescarriedbyeachcharacter(RDDA.15).3.ObjectManager.aTheObjectManagerwillstoreareferencetoeachobjectwithinthesimulation(RDDA.1)..bEachobjectwillbesupplementedbyitslocationandstatus(RDDA.1)..cAnobjectwillbedefinedasanyphysicalentitywithinthesimulation..dObjectsmaynotmovethroughotherobjects(RDDA.14)..eSomeobjectsmaymoveoralterotherobjects..iOnlycharacterobjectsmayalterobjects..iiAnyobjectcanmoveanotheriftheycomeintocontact.Thismovementwillbecontrolledbythephysicsmodel.D.CommonInfrastructure1.Map.aTheMapmustcontainthelayoutoftheenvironment,includingallimmovableobjectsandcharacters'startinglocations..bTheMapshallcontainthelocationofsensorsandtheirorientationsatthestartofeachround(RDDA.18).2.Networking.aThenetworkwillhavetosendinformationbetweentheserverandclient..iThenetworkmustsendactionsfromclientstotheserver(RDDA.2)..iiThenetworkmustsendeventsfromtheservertotheclientsasdeterminedbytheServer'sEAC..bAtthebeginningofeachround,thenetworkwillhavetosendinformationaboutthemapandobjectsfromtheservertotheclients(RDDA.4)..cThenetworkwillcontinuouslysendupdatesregardingthecharacters,sensors,andeventsfromtheservertotheclients(RDDA.3,A.10).RDDReferenceA.FunctionalRequirements.1Thesimulationmustmaintainalistofcharactersandobjectsanddataspecifictoeachofthem.Thisincludes:.acharacterstatus.blocationinmapcoordinates.cenvironmentalinformationthecharactercancurrentlyaccess.2Thefollowingdatamustbetransferredfromtheclienttotheserveroveranetworkprotocol:.alocationupdates



.bactions.3Thefollowingdatamustbetransferredcontinuously(streamed)fromtheservertotheclientoveranetworkprotocol:.alocationandstatusupdatesofobjectsandcharacterswithinthecharacter'ssphereofinfluence..bsensordatatowhichthecharacterhasaccess..cactionsmarkedasrequiredforthegivenclient.4Thefollowingdatamustbetransferredoncefromtheservertotheclientattheinitializationofeachround:.amapinformation.bobjectlist.cpropertiesforeachobjectandcharacter.5Actionsmustbedeclaredaseitherrequiredornot�requiredtobesenttotheclient.Publicactionsaredefinedasthosewhichhaveasensoryeffectonthegameenvironment.Privateactions,suchasviewingacameramonitor,donotpotentiallyaffectothercharactersorthegameenvironment.Universalactionsaremarkedasrequiredfordistributiontoeverycharacter..6Actionswillinclude:.aopening,closing,locking,andunlockingdoors.bchangingthelocationofmovableobjects.cacquiringkeys(includingthestealingofkeysfromguards).dwatchingcameramonitors.ewalking.fcommunicating.7Actionscancause.asounds,whichhavealocationandmagnitudeandmayberepresentedvisually.bvisualcues.cchangesincharacterstatus.dchangesinobjectproperties(e.g.openingdoors,movingboxes,blockinghallways).8Actionsshouldalsohavelimitations(e.g.can'topenadoorwithoutanaccesscard).9Allactionswithinacharacter'ssphereofinfluencemustberelayedtothatclient..10Theserverwillprocesssensordatainordertosendthatdatatoclientsdesignatedforreceivingthatinformation..11Charactersmustbeabletoaccesssensordatabyusingmonitors..aUseofmonitorswillbelimitedbyacharactersproximitytothemonitor.bCameramonitorswillgrantplayersaviewofanarea..cMonitorsformotionsensorsandinfraredbeamswillconveyamaplocationiftriggered.dMonitorswillbeconfiguredtodeterminewhichsensors'datatheywillshow..12Playersmustinputcontrolofcharacteractionstothegame.Playerswillcontrolcharactermovement,communication,andinteractionswiththeenvironmentandeachother.Thiscontrolwillbeachievedthroughhumaninputdevicessuchasakeyboardandmouse..13Charactersmustbeabletomovethroughouttheenvironment:theymustbeabletorotateleftandrightandmoveforward,backward,left,andright.Charactersmustbeabletoascendanddescendstairs,escalators,andelevators..14Objectsmaynotmovethroughotherobjects..15Charactersmustbeabletoacquirecoreresources.Theseinclude:.akeys/accesscards.bradios(peripheralfeature)



.16Characterswillbeabletocommunicatewitheachotherthroughachatmechanism,subjecttoconstraintsonthemodeofcommunicationused.Theseinclude:.atalking(default).btextchat(peripheral).cshouting(peripheral).dradios(peripheral).ewhispertonearbycharacters(peripheral).17Includesupportfortime�triggeredevents.Characterscaninitiateaone�shottimerforthefollowingevents:.apolicearriving–thelevelofresponse/numberofpolicecharacterswillbedeterminedbythepropertiesofthemap.bfirealarms(peripheral).18Mapsshallcontainsensorlocationsandorientationsatthestartofeachround..19Intruderswillhaveasetofobjectivesineachround."Victory"isobtaineduponthefulfillmentofthoseobjectives..20Sensorsandcharactersmustbeabletodetectthefollowingevents:.asounds.bmovement.21Eachcharacterstartsaroundwithabasesetofobjects.Theseobjectswillbedefinedbythemap.Theseinclude:.akeys/accesscards.bflashlight(peripheral).cradio(peripheral).22Eachplayer'sclientdisplaywillindicate/listwhatobjectstheircharactercurrentlycarries..23Theservershallbeaninstanceoftheplatformthatcontainsallofthedatainthesimulationanddoesnotallowdirectcontrolbyplayers.B.NońFunctionalRequirements.1Passageoftimeusesa1:alphamapping.2Mapsshallhaverealisticsensorquantitiesandplacement..3Sensorsshallmodelreal�life,havinglimitationsonuse/abilities,failures,sensitivitylevels,andthepotentialforbypass..4Guardsshallnotknowtheintruders'objectives..5Characters'actionsgovernwhatinformationthecharactercanaccess.Thisinformationwillhaverealisticlimitationsbasedon:.afieldofview.bsoundpropagation.cmaplocation.dproximitytoobjectsC.PeripheralFunctionalRequirements.1Reportstatisticsattheendoftheroundtohelpevaluatetheguards'performance(highpriority).2Sensors/objectsmustbeplaceableforamap/scenario.3Aspectsofplayers(health,movementspeed,etc.)mustbeabletobechangedwithinthegame



.4Aninventorysystemofwhatplayerscancarry/arecarrying.5Playerscantradeinventoryitemswitheachother.6Modelnightanddaysituations.7Guardsmayhaveaprioritizedlistofthingstoguardand/orobjectives.8Ifanycharacterinthegameisnotcontrolledbyaplayer,itwillbecontrolledbyacomponentthathandlesartificialintelligence(A.I.)..9TheA.I.characterswillhaveallthecapabilitiesandlimitationsofplayer�controlledcharacters(e.g.anobjective,sphereofinfluence,performingactions).D.PeripheralNońFunctionalRequirement.1Limitedfundsshouldbegiventotheplayers(guardsandintruders)toreflectreal�worldbudgetsforsensors(cameras,dooralarms,etc.)E.GlossaryActionHappeningswithinthesimulationthataredirectlycausedbycharacters.Interactionswithphysicalobjects,theenvironment,orcharacters(e.g.walking,openingdoors,andarrestingintruders).CharacterRepresentationofapersonwithinthegameenvironment.Aguard,intruder,etc.ClientTheprogramaplayeruses.EventHappeningswithinthesimulationthatarenotdirectlycausedbyacharacter'sactionGuardCharactersthatattempttodetect,oppose,andcaptureorotherwiseincapacitatetheintruders.IntruderCharacterswhoseobjective(s)aregivenatthebeginningofeachround,usuallyinvolvingdestruction,theft,orothercrimes.MonitorAnin�gameobjectusedtorelaysensorinformationtoacharacter.ObjectiveAgoalpresentedbythegametoaspecificcharacterorgroupofcharactersatthebeginningofeachround.PlayerARealLifeTMperson.RoundTheperiodofgametimebeginningwhenobjectivesaregiventotheintrudersandendingatthecompletionorfailureoftheseobjectives.Sensor
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