QUESTION ONE 1a) 
A computer game is under development and you are part of the team responsible for the game’s AI state machine implementation. You are responsible for designing the high-level game state machine that controls the actions of an AI soldier that patrols and defends a camp. The Game Design team has developed the following set of draft requirements that describe the desired actions of the soldier AI. When first instantiated, the soldier AI will enter patrol mode, moving around the base looking out for enemy activity. If its energy level goes below 30% of its maximum, then it will attempt to return to base. After restoring energy levels, the soldier AI will return to patrolling again. If an enemy is spotted when patrolling, then the soldier will attack the enemy. When the soldier’s damage value falls below 20% of its maximum it will retreat and will only begin patrolling again when all is quiet. If the enemy retreats, then the soldier will return to patrolling the base perimeter. If the soldier’s damage levels fall to zero at any time, then it will die.
 i) Develop and draw the state transition diagram for this Soldier AI Control state machine. Include appropriate states and transition events. [12 Marks] 
[image: ]
ii) Given an “Attack” state exists, describe using pseudo code the actions taken when executing this state. Assume the standard Enter/Execute/Exit state machine design approach. [7 Marks] 
Attack::Enter(Squadron)
{
            AttackEnemy();
}

Attack::Execute(Squadron)
{
            
    	if (damageLevels == 0)  then
{ 
   		KillSoldier();
}

    	Else if (damageLevels != 0 and damageLevels < 20% of maximum)  then
{ 
   		SetSoldierRetreat();
}

if (EnemyRetreats() or EnemyIsKilled()) then 
{
SetSoldierToPatrolMode();
} else {
   	KeepAttackingEnemy();
}

}

1b) Compare and contrast different methods for implementing state machines in games software. [6 Marks]
One method is to use multiple case statements to control the transition between states and to execute the actions associated with states and state transitions, whereas another implementation could be with use of UML state machine where it displays a simple turnstyle system. The difference between these is that the majority of work will be carried out by the transition function with the use of a UML state machine, however problems may arise during the maintenance phase of the project if extensions to the state machine are needed as code changes for a single state or event involve changes on parts of the code.
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