1 (b)
A war game simulation is under development and you are part of the AI team responsible for the squadron AI state machine implementation. The simulation involves two sides fighting a battle in an inhospitable alien world.  The opponents are continually engaged in a relentless battle for superior position, however the battle is often interrupted by acid rain that will quickly destroy any soldier caught without cover when it rains.  Naturally battle is suspended whenever an acid rain warning occurs.

 The soldier state machine has already been prototyped with several soldier states identified (for example Wait, ReturnToCurrentRegion, EngageInCombat, etc) and needs no further work.  The squadron state machine has yet to be implemented.  Its purpose is to control the actions of the squadron in the battle based upon the following description. 

The battle field is split into multiple regions and any soldier can be assigned any region to occupy when not EngagedInCombat or supporting other soldiers. There are sets of predefined regions which are chosen depending upon the squadron’s current tactics. Each soldier in the squadron is allocated one region from the selected set. 

At any particular time a squadron may be attacking, defending or waiting to engage.  When waiting to engage soldiers remain under cover (avoiding the acid rain).  After the rain has stopped they then move onto the battle field and quickly position themselves within their starting regions.  When all soldiers in both squadrons are in their starting regions the battle begins and each squadron moves into defend mode.  Upon entering defend mode a set of defensive regions is selected and each soldier is assigned their region.   Once in Defence mode a squadron remains in this mode until it is given the order to attack. Once the attack order has been received the squadron changes to attack mode.

The attack mode is very similar to the defence mode, except that the set of  regions assigned to soldiers are switched to suit an attacking strategy. The squadron remains in this attack mode until it is given the order to defend. It then reverts back to defend mode. 

Whenever there is a weather warning, the squadron disengages from the enemy and waits to engage again. When the weather improves enough the soldiers of the squadron reposition themselves, and once all are ready in their initial defence positions the squadron goes into a state of defence. 
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Pseudocode for Entering and Executing (processing) each state. 

PrepareForBattle::Enter(Squadron)

{


TakeCover(Squadron)

}

PrepareForBattle::Execute(Squadron)

{

If(WeatherFine) then

{

ReturnAllSoldiersToHomeRegion(Squadron)

}

If(AllSoldiersAtHome(Squadron) AND AllSoldiersAtHome(OtherSide)) then

{

       

ChangeState(Squadron, Defend)

   
}

}

Defend::Enter(Squadron)

{

    
DefineDefenceHomeRegionArray(ASquad)

    
DefineDefenceHomeRegionArray(BSquad)

    
if (Squadron == ASquad)  then

{ 

   

ChangeSoldierHomeRegions(Squadron,ASquad)



OtherSide=BSquad

}

else

{

   

ChangeSoldierHomeRegions(Squadron,BSquad)

                        OtherSide=Asquad

}

UpdateWaitingSquadHomeRegions(Squadron)

}

Defend::Execute(Squadron)

{

    
if (IsCommandAttack(Squadron)) then

{

       

ChangeState(Squadron, Attack)

}

If(WeatherAltert()) then

{


ChangeState(Squadron,PrepareForBattle)

}

}

Attack::Enter(Squadron)

{

            DefineAttackHomeRegionArray(ASquad)

    
DefineAttackHomeRegionArray(BSquad)

    
if (Squad == ASquad)  then

{ 

   

ChangeSoldierHomeRegions(Squad,ASquad)

OtherSide=BSquad

}

else

{

   

ChangeSoldierHomeRegions(Squad,BSquad)



OtherSide=ASquad

}

UpdateWaitingSoldiersHomeRegions(Squad)

}

Attack::Execute(Squadron)

{

    
if (IsCommandDefend(Squadron)) then

{

       

ChangeState(Squadron, Defend)

       

Return

}

If(WeatherAlert()) then

{


ChangeState(Squad,PrepareForBattle)

}

}
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