Appendix A: The Halo AI as Layered Statecharts

Given in this appendix is the full Halo Al recreated as a layered statechart-
based AI. The full description of the AI, module listing and description, and key
features are outlined in Chap. 5. Verification and corrections from Chap. 8 have
been performed and are shown here.

A.1 Sensors

Internal listener creates
event ev_AttackDetected()

safe

ev_UnderAttack/broadcastEvent(new ev_UnderAttack());

[safeTimer>threshold]/broadcastEvent(new ev_AttackAbated());

under_attack @

(& safeTimer=0;
Attack events are quantized into a
safe/under_attack state. This prevents
unnecessary attack events being generated
for each individual bullet strike, for
instance.
Continued attacks reset the safeTimer but
do not generate events

N

ev_AttackDetected

Figure A-1: The AttackSensor.
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A stateless Statechart. The listener
broadcasts new ev_PlayerSpotted(player),
ev_PlayerOutOfView(player), and
ev_PlayerKilled(player) events.

W

‘ active ’

Figure A-2: The CharacterSensor.

Internal listener creates

t\\/ ev_NewCommand events.

l listening

ev_NewCommand/broadcastEvent(new ev_CommandReceived(Command))

ev_IgnoreCommands

ev_ListenForCommands

ignoring

Figure A-3: The CommandSensor.
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A Stateless Statechart. The listener generates the
following events:

ev_GrenadeThrown(Grenade)
ev_GrenadeExploded(Grenade)

ev_HasGrenades
ev_NoGrenades

active

Figure A—4: The GrenadeSensor.

.\> health_normal (é)

1;_3 broadcastEvent(new ev_HealthNormal());

ev_HealthChanged[health>normal]

ev_HealthChanged[health<low && health>critical]

health_low @

E_«S broadcastEvent(new ev_HealthLow());

\

ev_HealthChanged[health>critical & health>normal]

ev_HealthChanged[health<critical]

health_critical (.'::»)

Ez broadcastEvent(new ev_HealthCritical());

ev_HealthChanged[health>normal] ev_HealthChanged[health<critical]

Figure A-5: The HealthSensor.
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A stateless Statechart. The listener broadcasts
the following events:

ev_ItemSpotted(item)
ev_ItemOutOfView(item)
ev_ItemRemoved(item)
ev_ItemAcquired(item)

active

Figure A—6: The ItemSensor.

A stateless Statechart. The listener will create
and broadcast the following events:

ev_ObstacleSpotted(Obstacle)
ev_ObstacleRemoved(Obstacle)

active

Figure A-7: The ObstacleSensor.
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tracking

ev_PositionUpdate and the cooldown
event are generated internally. The
cooldown prevents new event
generation on every frame.

ev_PositionUpdate/
startPositionCooldownTimer();

ev_PositionCooldownUp

e

cooldown @

[;% broadcastEvent(new ev_PositionChanged())

Figure A-8: The PositionSensor.

init

[!npcHasShield]

no_shield

@

[;_'_é,n broadcastEvent(new ev_NoShield())

Internal listerner generates
ev_ShieldChange events

[npcHasShield]

e

has_shield

&

[;3 broadcastEvent(new ev_HasShield())

shield_full

@

.\> [;__& broadcastEvent(new ev_ShieldFull())

ev_ShieldChange[npc.shieldsUp]

ev_ShieldChange[!npc.shieldsUp]

shield_down

&

|;_'3 broadcastEvent(new ev_ShieldDown())

Figure A-9: The ShieldSensor.
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sensing

.\% not_boarded |
[vehicleExited()]/

broadcastEvent(new ev_VehicleExited(vehicle));

[vehicleBoarded()]/
broadcastEvent(new ev_VehicleBoarded(vehicle));

| boarded |

[vehicleDestroyed()]/
broadcastEvent(new ev_VehicleDestroyed(vehicle));
C broadcastEvent(new ev_VehicleOutOfView(vehicle));

[vehicleSpotted()]/broadcastEvent(new ev_VehicleSpotted(vehicle));
H

N

[vehicleLost()]/broadcastEvent(new ev_VehicleOutOfView(vehicle));

[vehicleBurning()]/broadcastEvent(new ev_VehicleBurning(vehicle));

Figure A-10: The VehicleSensor.
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[rangedWeaponEquipped()]

The Associated Class generates the
following events:

ev_dipEmpty

ev_ReloadComplete
ev_WeaponChange

ranged_equipped

@

;;_'3 broadcastEvent(new ev_RangedWeaponEquipped())

[[meleeWeaponEquipped()]]

ev_WeaponChange[rangedWeaponEquipped()]

f\%

melee_equipped @

[;_'}; broadcastEvent(new ev_MeleeWeaponEquipped())

ev_WeaponChange[meleeWeaponEquipped()]

ammo_normal

&

9_3; broadcastEvent(new ev_AmmoNormal())

- ev_ReloadComplete

***NPCs don't run out of ammo in
Halo, so tracking it is not
necessary***

outOfAmmo

@

[;_'3; broadcastEvent(new ev_OutOfAmmo())

Figure A-11: The WeaponSensor.
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A.2 Analyzers

.

analysing

idle

[visibleEnemies==0]/broadcastEvent(new ev_NoEnemiesVisible())

[visibleEnemies>0]

ev_PlayerKilled[isEnemy()]/visibleEnemies--;
broadcastEvent(new
ev_EnemyNeutralized(player);

deciding

ev_PlayerSpotted[isEnemy()]/
visibleEnemies++;
broadcastEvent(new ev_EnemySpotted(player));

enemyInSight

ev_PlayerSpotted[isEnemy()]/visibleEnemies++;
broadcastEvent(new ev_EnemySpotted());

ev_PlayerOutOfView[isEnemy()]/visibleEnemies--;

broadcastEvent(new ev_EnemyOutOfView(player))

Figure A-12: The EnemyAnalyzer.
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analyzing

= [store.emptyl/
no_enemies_near

store(player)

[!store.empty]

enemies_near

remove(player)

N

ev_EnemySpotted[inMeleeRange(player)]/

broadcastEvent(new ev_EnemyInMeleeRange(player));

store(player)

broadcastEvent(new ev_NoEnemyInMeleeRange())

ev_EnemySpotted[inMeleeRange(player)]/
broadcastEvent(new ev_EnemyInMeleeRange(player));

check_store

ev_EnemyOutOfView[inMeleeRange(player)]/

ev_PositionChanged/updateStore()

D

J

Figure A-13: The EnemyProzimityAnalyzer.
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w

-

analyzing

‘ no_grenades_near [store.empty]/
broadcastEvent(new ev_NoGrenadesNearby())

ev_GrenadeThrown[inRange(grenade)]/
broadcastEvent(new ev_GrenadeNearby(grenade));

store(grenade) check_store

['store.empty]

grenade_near /

ev_GrenadeExploded[inRange(grenade)]/

U\ remove(grenade) ev_PositionChanged/updateStore

ev_GrenadeThrown[inRange(grenade)]/
broadcastEvent(new ev_GrenadeNearby(grenade));

0

store(grenade)

Figure A-14: The GrenadeProximityAnalyzer.

leader_alive

| ev_PlayerKilled[isLeader(player)]

‘ deciding @
[leaderCount>0] (& leaderCount--;

leaderCount==0]

leaders_dead @)

[—‘,'=~§ broadcastEvent(new ev_MoraleLow());

Figure A-15: The LowMorale Analyzer.
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analyzing

ev_GrenadeThrown[stuckOnSelf(grenade)]/
broadcastEvent(new ev_GrenadeStuckOnSelf())

ev_VehicleBurning[isMyVehicle(vehicle)]/
broadcastEvent(new ev_OwnVehicleBurning())

Figure A-16: The SpecialFventAnalyzer.

ev_PlayerOutOfView[isAlly(player)]/
broadcastEvent(new ev_AllyOutOfView(player))

ev_PlayerSpotted[isAlly(player)]/
broadcastEvent(new ev_AllySpotted(player))

Figure A-17: The SquadAnalyzer.

o~
et analyss
S -—
-— ~ ~ y
N ™ . no_area_theat -
nomaltode \ e roxdcasEventnew ev_ AreaThreathboed()
- —) v\f—\\
v
( highHealth ) ev_( A N\ \
. broadcastEvent(new ev_AreaThreat();/ ™
N ndernck [ wRe G \ e Hassield - 4
—e——— 7| 2 troadcastEventivew ev_UnderfireThreat() — ——— ev_BumingenicieNearby/
= } X e ey BN
p— A v broadcastEvert(new
_ an evs W/
// s = grenade_threat vehide_threat
< ev_atackataed] @
< N )
“ ev_Heattormal - N
N " ev._Shierull 7N \ i
° *"“""‘\ a broadeastfvent(new ShieldThreatAbated) N\ - Bumireticeneatty
lowtieslth @ // / \\\ //' ev_GrenadeNearby
2 trosdcastventnew ev_LowheathTivea)) /[ evshewom
5 broadcastEventnew ev_LowHealthTveatAbated() [ et
e — £ grenade_and._vehide_threat
e r—— \ g
. N

Figure A-18: The ThreatAnalyzer.
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overall_threat |

N

safe )
E«% broadcastEvent(new ev_Safe())

ev_LowHealthThreat

ev_AreaThreat

ev_LowHealthThreat ev_ShieldThreat

ev_UnderFireThreat
ev_ShieldThreat
ev_AreaThreat

ev_UnderFireThreatAbated,

ev_UnderFireThreat

ev_AreaThreatAbated

area_risk
shield_risk

[in(2.safe)&& in(3.safe) && in(4.safe)]

at_risk )

p_'} broadcastEvent(new ev_AtRisk())

ev_LowHealthThreatAbated

Figure A-19: The ThreatCompilerAnalyzer.

analysing

° r,w/
.\ | no_enemy_vehicle

no_empty_vehicle |

( no_friendly_vehicle

ev_VehideSpotted[isEnemyControlled())/
ev. % i

ev_VehidleSpottedisFriendly())/ A
ev_Aliyvehi i
N )

ev_VehideSpotted[isVehicleEmpty()/ —
o (

ev_VehicleOutOfView[isFriendly())/

roadcastEvent(new ev_AllyVehideOutOfView())

3

friendly_vehicle_visible @
g2 vehicle visible
(Rif (tvehicle.isFull() ev_Vehi i icle... enemy_vehicle_visi

ev_VehicleOutOfView[isEnemyControlled()) |
P iceOut

N R

_ ) ) ev_VehicleSpotted[isEnemyControlled())/
ev_VehicleSpottedisVehicleEmpty())/ ev_VehideSpotted[isFriendly())/ ev | i
pe > ev_Ally

/_Empty Vehicle));

o
ev_VehicleOutOfView[isVehicleEmpty)y
icleOUtOfVi

ev_Emp!

ehicle))

Figure A—20: The VehicleAnalyzer.
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.W

[store.empty]/

| no_burning_vehicles_near broadcastEvent(new ev_NoBurningVehiclesNearby())

ev_VehicleBurning[inRange(vehicle)]/
broadcastEvent(new ev_BurningVehicleNearby(vehicle));
store(vehicle)

ev_PositionChanged/updateStore()

( \ storing ( h

J/ [!store.empty] check_store

‘ grenade_near ’

‘ ev_VehicleDestroyed[inRange(vehicle)]/

U remove(vehicle)
ev_VehicleBurning[inRange(vehicle)]/
broadcastEvent(new ev_BurningVehicleNearby(vehicle));

store(vehicle)

\_ J

Figure A-21: The VehicleProximityAnalyzer.
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A.3 Memorizers

Contains 4 data structures:
- visible allies

- allies out of view

- visible enemies

- enemies out of view

memorizing

ev_EnemyOutOfView/ ev_AllyOutOfView/

visibleEnemies.remove(player); visibleAllies.remove(player);

enemiesOutOfView.add(player); alliesOutOfView.add(player);
ev_EnemySpotted/
visibleEnemies.add(player); ev_AllySpotted/
enemiesOutOfView.remove(player); visibleAllies.add(player);

alliesOutOfView.remove(player);

A

ev_PlayerKilled/removeAll(player)

Figure A-22: The CharacterMemorizer.

Commands are stored in a fifo queue, and
are removed when a command is read.

memorizing

ev_CommandReceived/commands.store(command)

Figure A-23: The CommandMemorizer.
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T

l waiting

ev_ObstacleSpotted

ev_ObstacleRemoved/obstacles.remove(obstacle);

[obstacles.contains(obstacle)]

['obstacles.contains(obstacle)]/

broadcastEvent(new ev_NewObstacleSpotted(obstacle));
obstacles.store(obstacle);

storing

Figure A-24: The ObstacleMemorizer.

memorizing )
ev_EnemyVehicleOutOfView/
visibleEnemies.remove(vehicle);
enemiesOutOfView.add(vehicle);

ev_AllyVehicleOutOfView/
visibleAllies.remove(vehicle);
alliesOutOfView.add(vehicle);

ev_EnemyVehicleSpotted/ ev_AllyVehicleSpotted/
visibleEnemies.add(vehicle); vi§b|emies.add‘?°vehicle);
enemiesOutOfView.remove(vehicle) alliesOutOfView.remove(vehicle);

ev_EmptyVehicleOutOfView/ ev_EmptyVehicleSpotted/
visibleEmpty.remove(vehicle); visibleEmpty.add(vehicle);
emptyOutOfView.add(vehicle); emptyOutOfView.remove(vehicle);

A

ev VehicleDestroyed/removeAll(vehicle);

Figure A-25: The VehicleMemorizer.
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A.4 Strategizer

normal

not_under_threat

searching

8

E broadcastEvent(new ev_Search());

ch();

ev.

P!

ev_EnemyNotFoun

&

idle

g broadcastEvent(new ev_Idle())
(= broadcastEvent(new ev_Stopldle())

-

ev_NoEnemiesVisible

ev_EnemySpotte ev_Safe[!
d

ev_NoEnemiesVisible

izer.hasC )l
/_\
self_preserving @
E ev_ ve();
= ev_Stopsel 0

ev_EnemySpotted

@)

combat

broadcastEvent(new ev_Engage());

(new ev_

2
=

0

ev_HealthCritical

fleeing

@)

(= broadc

ev_AtRisk

®
) [

[C hasC

)l

executing_commands ()

(& followCommand();

)}

Figure A-26: The Brain.
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A.5 Deciders
MR

deciding

| —

config

nonVehicle

ev_|

melee @)

@if (in deciding.activity_switch.engaging){ broadcastEvent(new ev_MeleeCombat());}
[,)'35 broadcastEvent(new ev_StopCombat();

_ ev,OutOfAmmo

ev_RangedWeaponEquipped

v_EnemyInMeleeRange

ev_RangedWeaponEquipped

ev_NoEnemyInMeleeRange[npc.current

ev_|

| Weapon.isType("ranged")]

ranged @

[;_'gif (in deciding.activity_switch.engaging){ broadcastEvent(new ev_RangedCombat());}
(= broadcastEvent(new ev_StopCombat();

ev_Engage

ev_VehicleBoarded

ev_Engage

m ev_VehiceExited

vehicle @

|;—$if (in deciding.activity_switch.engaging){ broadcastEvent(new ev_VehicleCombat());}
(3 broadcastEvent(new ev_StopCombat();

activity_switch

idle

@

Eg broadcastEvent(new ev_StopCombat())

ev_Engage

ev_StopEngage

engaging

Figure A-27: The CombatDecider.
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.w ev_EnemyInMeleeRange attacker_nearby

ev_NoEnemyInMeleeRange

ev_Flee

ev_Flee

ev_StopFlee
ev_StopFlee  ev_EnemyInMeleeRange

flee_all @

= flee_nearby (%)
(% broadcastEvent(new ev_FleeAll()) <\ -
[;35 broadcastEvent(new ev_StopFleeAll... [g broadcastEvent(new ev_FleeNearby())

[;?g broadcastEvent(new ev_StopFleeNearby())

ev_NoEnemyInMeleeRange

Figure A-28: The FleeDecider.
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ev_Stopldle ev_Idle
( idling
ev_IdleTimerUp [;_3 rollRandom()

waiting @
(& startIdleTimer()

[random==1]/
if (npc.canWander()) {
broadcastEvent(new ev_Wander());

[random==2]/

if (npc.canTalk()) {

broadcastEvent(new ev_PlaySound(Sounds.IDLE));
¥

Figure A-29: The IdleDecider.
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searching @
T s (2% startSearchTimer();
ev_Search
[enemiesOutOfView.size==
&& npc.canWander()]/
check_previous @ broadcastEvent(new ev_StartWander())
(;_'3 characterMemorizer.getEnemiesOutOfVie...
ev_StopSearch
[enemiesOutOfView.size>0]
searching )
[z,_é broadcastEvent(new ev_StartExecuteSearch())
(= broadcastEvent(new ev_StopExecuteSearch())

ev_SearchTimerUp/broadcastEvent(new ev_EnemyNotFound())

Figure A-30: The SearchDecider.

N

| normal |

ev_AreaThreat attacker_nearby

ev_AreaThreatAbated

ev_StopSelfPreserve ev_StopSelfPreserve

ev_SelfPreserve
ev_SelfPreserve

ev_AreaThreat

flee_all )

:@ broadcastEvent(new ev_TakeCover()) flee_nearby @_»)
ggg broadcastEvent(new ev_StopTakeCover())

p} broadcastEvent(new ev_EvacuateArea())
g?; broadcastEvent(new ev_StopEvacuateArea())

ev_AreaThreatAbated

Figure A-31: The SelfPreservationDecider.
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A.6 Executors

ev_GrenadeNearl

storeThreatLocat

ev_VehicleDestroyed/
removeThreatLocation(veh

icle);

findClosestSafeSpot looks at the stored list of
area threat locations (e.g. grenades, burning

vehicles), and finds the

closest safe spot.

threat_tracking

r

not_fleeing

oy/
on(grenade)

ev_EvacuateArea

ev_StopEvacuateArea

evacuating

&)

[;_% broadcastEvent(new ev_Move(findQosestSafeSpot());

ev_GrenadeExploded/

ev_BurningVehicleNearby/
storeThreatLocation(vehicle)

removeThreatLocation(grenade);

Figure A-32: The ClearAreaFExecutor.
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tracking

ev_StopFleeAll/
broadcastEvent(new ev_StopMove())

determineFleePoint will get
characterMemorizer.VisibleEnemies and
characterMemorizer.EnemiesOutOfSight, then
use them to determine progressively more
distant safe spots to flee to.

ev_FleeAll

fleeing

&)

|;_3 broadcastEvent(new ev_Move(determineFleePoint());

ev_MoveComplete/
broadcastEvent(new ev_PlaySound(FLEE.random));

Figure A-33: The FlecAllEzecutor.
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—

not_fleeing

ev_FleeNearby

[nearbyEnemies.size>0]/
broadcastEvent(new ev_Move(det

ev_StopFleeNearby/
broadcastEvent(new ev_StopMove())

( active )
f fleeing {"::5;
[;_'_%e characterMemorizer.getNearbyEnemies()
ev_MoveFailed
ev_MoveComplete
ermineFleeTarget())
moving
- J

determineFleeTarget takes in a list of nearby enemies and returns a

position that is the chosen spot to wi

hich to flee.

Figure A-34: The FleeNearbyEzecutor.
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no_item

ev_ItemUsed

ev_ItemAcquired

d has_item

D

ev_ItemUseFailed

[npc.hasItem())/

broadcastEvent(new ev_Useltem())

ev_RangedCombat/

broadcastEvent(new ev_Useltem())

Figure A-35: The IltemFEzecutor.
@ fighting
ev_MeleeCombaty ./w/
targetting @
‘;_3 selectMeleeTarget(characterMemorizer.getEnemiesInMelee...
| not_fighting
[targetInStrikingRange()]
[targetinStrikingRange] ev_MeleeAttackComplete
attacking &) [target - ]
[;_é,- broadcastEvent(new ev_AttackMelee(target))
ev_StopCombat/
broadcastEvent(new ev_StopMove())
moving &)
(23 broadc ew ev_| (target))
Being "in melee range" means the enemy is close but not [targetInStrikingRange]
necessarily in striking distance.

Figure A-36: The MeleeCombatEzecutor.
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ev_EnemyNeutralized[enemy==target]



DY

ev_GrenadeTimerUp is generated by the
Start grenade timer method
fighting
ev_RangedCombat fighting
ev_EnemyNeutralized[enemy==target]
targetting @ ev_EnemyOutOfView[enemy==target]
= N ev_EnemySpotted
ev_HasGrenades
ev_StopCombat/
broadcastEvent(new ev_StopMove())
has_grenades
[lineOfFireUnobstructed()) {lineOfFireUnobstructed()] ey MoveFailed
ev_MoveComplete -
relocating @) ev_RangedCombat
3 el
J ev_StopCombat
firing @ fighting
= o N [lineOfFireUnobstructed()]
S
[!lineOfFireUnobstructed()]
ev_AmmoNormal
[inGrenadeRange(target)}/
broadcastEvent
(new ev_ThrowGrenade();
ev_ClipEmpty
needs_reload @) ev_GrenadeTimerUp
(2% broadcastEvent(new ev_ReloadWeapon()) grenade_cooldown ()
) (& startGrenadeTimer();

Figure A-37: The RangedCombatEzecutor.
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inactive

ev_StartExecuteSearch

ev_StopExecuteSearch/
broadcastEvent(new ev_StopMove())

searching

getting_list @)

[;i*; characterMemorizer.getEnemiesOutOfSig...

ev_MoveComplete

ev_MoveFailed

looking

[enemiesOutOfSight.size>0]/

broadcastEvent(new ev_Move(searchTarget())

[enemiesOutOfSight.size==0]/
broadcastEvent(new ev_Wander());

wandering

&)

[;_'?5 broadcastEvent(new ev_StopWander())

Figure A-38: The SearchEzecutor.
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waiting

ev_StopTakeCover covered
ev_StopTakeCover ev_AttackAbated
ev_TakeCover ev_MoveComplete
\f—\ ev_UnderAttack
N\
taking_cover @

[Z% broadcastEvent(new ev_Move(determineCoverPoint());
[;"33 broadcastEvent(new ev_StopMove());

Figure A-39: The TakeCoverEzecutor.

R

no_item

ev_ItemAcquired

has_item

)

ev_Useltem
ev_ItemUseFailed

~

ev_ItemUsed using_item (%)

[;—'3 broadcastEvent(new ev_ActuateUseItem())

Figure A-40: The UseltemFEzecutor.
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ev_VehicleCombat

not_fighting

ev_StopCombat/

broadc:

fighting

—

choosing_target @_')

(?,3seIectTarget(d1aracterMemorizer.getVisibleEnemies())

[isTargetInFront()]

ev_MoveComplete[!isTargetInFront()] ev_MoveFaied

[isTargetInFront()]/

broadcastEvent(new ev_VehicleOpenFire()) pocioning @

|;_:§ broadcastEvent(new ev_Move(attackRunStartSpot())

ev_VehicleC

ire();

broadcastEvent(new ev_StopMove())

v_Er yNeutralized[ y

ev_MoveComplete[isTargetInFront()]/ ev_| get)/
broadcastEvent(new ev_VehicleCeaseFire())

broadcastEvent(new ev_VehicleOpenFire())

attack_run @

(> broadcastEvent(new ev_Move(calculateAttackRunTarget())
[tisTargetInFront()]/
broadcastEvent(new ev_VehicleCeaseFire())

[isTargetMoving()]

This Statechart uses 4 methods to effect vehicle combat. First, the
selectTarget(Players[]) selects the most appropriate attack target. Then, the
isTargetInFront method quickly determines if the target is in a cone in front of the
NPC. If not, the attackRunStartSpot method will select an appropriate spot from
which to attack. Finally, the calculateAttackRunTarget will choose a spot behind the
target, in an attempt to run down the target.

Figure A-41: The VehicleCombatFEzxecutor.

ev_Wander

wandering @)

[;—é broadcastEvent(new ev_Move(wanderTarget())); resetTimer()

ev_StopWander/
broadcastEvent(new ev_StopMove())

ev_WanderTimer is generated
internally
when the wander timer goes off.

ev_WanderTimer

Figure A-42: The WanderExecutor.
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A.7 Coordinators

movement

ev_VehicleExited

ev_VehicleBoarded][!vehicle.isDriving()] ev_VehicleBoarded[vehicle.isDriving()]

ev_VehicleBoarded[vehicle.isDriving()]

ev_Move/
broadcastEvent(new ev_Run(target))

ev_VehicleBoarded[!vehicleIsDriving()]
ev_VehicleExited

ev_RunFailed/ ev_TimerUp

broadcastEvent(new ev_MoveFailed())

ev_RunComplete/
broadcastEvent(new ev_MoveComplete())

ev_VehicleExited

ev_DriveFailed/
broadcastEvent(new ev_MoveFailed())

ev_DriveComplete/
broadcastEvent(new ev_MoveComplete())

ev_Move/
broadcastEvent(new ev_Drive(target))

oscillation_lockout (%)

_'@ startLockoutTimer()

Figure A-43: The MovementCoordinator.
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A.8 Actuators

"

| ready

ev_ThrowGrenade/
npc.throwGrenade(target)

Figure A-44: The GrenadeActuator.

ev_Useltem/
npc.useltem();

[useComplete()]/broadcastEvent(new ev_ItemUsed())

[useComplete()]/broadcastEvent(new ev_ItemUseFailed())

Figure A-45: The ItemActuator.
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melee_equipped

ev_AttackMelee/npc.fireWeapon()

ev_MeleeWeaponEquipped

[npc.fireComplete()]/

ev_MeleeWeaponEquipped broadcastEvent(new ev_MeleeAttackComplete())

ev_RangedWeaponEquipped

ev_AttackMelee/npc.meleeAttack(); jockau>

ranged_equipped

ev_RangedWeaponEquipped [npc.fireComplete())/

broadcastEvent(new ev_MeleeAttackComplete())

Figure A—46: The MeleeActuator.

ev_PlaySound/
npc.playSound(sound);

| not_playing

lockout @

[}_'_é startTimer(sound)

ev_SoundTimerUp

Figure A-47: The SoundActuator.
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ranged_combat

full_ammo

—_
-~

ready

ev_ReloadWeapon/npc.reload();

reloading
ev_FireRangedWeapon/

npc.fireWeapon(target)

ev_AmmoNormal

Figure A-48: The RangedCombatActuator.
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idle

[moveComplete()&&atTarget()]/broadcastEvent(new ev_RunComplete())

ev_Run

[moveComplete()&&!atTarget()]/broadcastEvent(new ev_RunFailed())

moving

~

&)

[;_'30bstacleMemorizer.getObstacIes(); pathfind();

. J

ev_NewObstacleSpotted

ev_ObstacleRemoved

Figure A-49: The RunActuator.

PO
\
vehicle
-
~ . )
[ S Y
= {==not_boarded__| ) not_firing
N ) ( pathfinding & < \—‘, ev_VehicleOpenFire/
idie e S —— ) N . vefidefire(
= ‘ \ N
- /N1 ev_Boaraveticle/ /N \\
boardVehicle{vehici
['pathExists())/ Qpc enidetvenice)
N broadcastevent(new ev_DriveFailed)) | (nathexists()] J —~
/// [disembarkSuccessful()] \
\ \ i - — v ] firing
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Figure A-50: The VehicleActuator.
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