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[Command] private void CmdSetDisplayName(string newDisplayName)

{
SetDisplayName(newDisplayName);

}

[ClientRpc] private void RpcNewName(string newDisplayName)

{
Debug.Log(newDisplayName);

}
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[Command] private void CmdMove(Vector3 position)

{
If ("NavMesh.SamplePosition(position, out NavMeshHit hit, 1f, NavMesh.AllAreas)) { return; }

Agaent.SetDestination(hit.position);
}
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[ClientCallback]
Private void Update()

{
If ("hasAuthority) { return; }

If ('Input.GetMouseButtonDown(1)) { return; }

Ray ray = mainCamera.ScreenPointToRay(Input.mousePosition);

If ('Physics.Raycast(ray, out RaycastHit hit, Mathf.Infinity)) { return; }
CmdMove(hit.point);
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public class UnitSpawner : NetworkBehaviour, IPointerClickHandler

{

[SerializeField] private GameObject unitPrefab = null;
[SerializeField] private Transform unitSpawnPoint = null;
#region Server
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[Command]
private void CmdSpawnUnit()
{
GameObject unitinstance = Instantiate(
unitPrefab,
unitSpawnPoint.position,
unitSpawnPoint.rotation);
NetworkServer.Spawn(unitinstance, connectionToClient);

}

#endregion
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#region Client
public void OnPointerClick(PointerEventData eventData)

{
if (eventData.button != PointerEventData.InputButton.Left) { return; }

if ("hasAuthority) { return; }
CmdSpawnUnit();

¥

#endregion

}
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public class Unit : NetworkBehaviour
{
[SerializeField] private UnityEvent onSelected = null;
[SerializeField] private UnityEvent onDeselected = null;
#region Client
[Client]
public void Select()
{
if (lhasAuthority) { return; }
onSelected?.Invoke();
}
[Client]
public void Deselect()

{
if (lhasAuthority) { return; }
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onDeselected?.Invoke();

}

#endregion

}
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public class UnitSelectionHandler : MonoBehaviour
{
[SerializeField] private LayerMask layerMask = new LayerMask();
private Camera mainCamera;
private List<Unit> selectedUnits = new List<Unit>();
private void Start()
{

mainCamera = Camera.main;

}
private void Update()

{

if (Mouse.current.leftButton.wasPressed ThisFrame)

{

foreach (Unit selectedUnit in selectedUnits)

{

selectedUnit.Deselect();

}

selectedUnits.Clear();

}

else if (Mouse.current.leftButton.wasReleased ThisFrame)

{
ClearSelectionArea();
}
}
private void ClearSelectionArea()
{
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
if (IPhysics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, layerMask)) { return; }
if (Thit.collider. TryGetComponent<Unit>(out Unit unit)) { return; }
if ('unit.hasAuthority) { return; }
selectedUnits.Add(unit);
foreach(Unit selectedUnit in selectedUnits)
{
selectedUnit.Select();
}
}
}
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public class UnitCommandGiver : MonoBehaviour

{
[SerializeField] private UnitSelectionHandler unitSelectionHandler = null;
[SerializeField] private LayerMask layerMask = new LayerMask();
private Camera mainCamera;
private void Start()
{

mainCamera = Camera.main;

}

private void Update()

{
if ("Mouse.current.rightButton.wasPressedThisFrame) { return; }
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
if (IPhysics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, layerMask)) { return; }
TryMove(hit.point);

}

private void TryMove(Vector3 point)

{

foreach(Unit unit in unitSelectionHandler.SelectedUnits)

{
unit.GetUnitMovement().CmdMove(point);

}
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public class UnitMovement : NetworkBehaviour
{
[SerializeField] private NavMeshAgent agent = null;
#region Server
[Command]
public void CmdMove(Vector3 position)

{
if ('NavMesh.SamplePosition(position, out NavMeshHit hit, 1f, NavMesh.AllAreas)) { return; }

agent.SetDestination(hit.position);

¥

#endregion
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public class RTSPlayer : NetworkBehaviour
{
[SerializeField] private List<Unit> myUnits = new List<Unit>();
#region Server
public override void OnStartServer()
{
Unit.ServerOnUnitSpawned += ServerHandleUnitSpawned;
Unit.ServerOnUnitDespawned += ServerHandleUnitDespawned,;

}

public override void OnStopServer()

{
Unit.ServerOnUnitSpawned -= ServerHandleUnitSpawned,;
Unit.ServerOnUnitDespawned -= ServerHandleUnitDespawned,;

}

private void ServerHandleUnitSpawned(Unit unit)

{
if (unit.connectionToClient.connectionld != connectionToClient.connectionld) { return; }
myUnits.Add(unit);

}

private void ServerHandleUnitDespawned(Unit unit)

{
if (unit.connectionToClient.connectionld != connectionToClient.connectionld) { return; }
myUnits.Remove(unit);
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#endregion
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#region Client
public override void OnStartClient()

{

if (!isClientOnly) { return; }
Unit.AuthorityOnUnitSpawned += AuthorityHandleUnitSpawned,;
Unit.AuthorityOnUnitDespawned += AuthorityHandleUnitDespawned;

}

public override void OnStopClient()

{

if (lisClientOnly) { return; }
Unit.AuthorityOnUnitSpawned -= AuthorityHandleUnitSpawned;
Unit.AuthorityOnUnitDespawned -= AuthorityHandleUnitDespawned;

}

private void AuthorityHandleUnitSpawned(Unit unit)

{

if (YhasAuthority) { return; }
myUnits.Add(unit);

}

private void AuthorityHandleUnitDespawned(Unit unit)

{

if (lhasAuthority) { return; }
myUnits.Remove(unit);

}

#endregion

}
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private void Update()

{

if (player == null)

{
¥

player = NetworkClient.connection.identity.GetComponent<RTSPlayer>();

if (Mouse.current.leftButton.wasPressedThisFrame)

{
¥

StartSelectionArea();

else if (Mouse.current.leftButton.wasReleased ThisFrame)



{

ClearSelectionArea();

}

else if (Mouse.current.leftButton.isPressed)

{
UpdateSelectionArea();
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private void StartSelectionArea()

{

foreach (Unit selectedUnit in SelectedUnits)

{

selectedUnit.Deselect();

}
SelectedUnits.Clear();

unitSelectionArea.gameObject.SetActive(true);
startPosition = Mouse.current.position.ReadValue();
UpdateSelectionArea();
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private void UpdateSelectionArea()
{
Vector2 mousePosition = Mouse.current.position.ReadValue();
float areaWidth = mousePosition.x - startPosition.x;
float areaHeight = mousePosition.y - startPosition.y;
unitSelectionArea.sizeDelta = new Vector2(Mathf.Abs(areaWidth), Mathf.Abs(areaHeight));
unitSelectionArea.anchoredPosition = startPosition +
new Vector2(areaWidth / 2, areaHeight / 2);
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private void ClearSelectionArea()
{

unitSelectionArea.gameObject.SetActive(false);

if (unitSelectionArea.sizeDelta.magnitude == 0)

{
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
if ('Physics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, layerMask)) { return; }
if (Ihit.collider. TryGetComponent<Unit>(out Unit unit)) { return; }
if (funit.nasAuthority) { return; }
SelectedUnits.Add(unit);
foreach (Unit selectedUnit in SelectedUnits)

{
selectedUnit.Select();

}

return;

}

Vector2 min = unitSelectionArea.anchoredPosition - (unitSelectionArea.sizeDelta / 2);
Vector2 max = unitSelectionArea.anchoredPosition + (unitSelectionArea.sizeDelta / 2);
foreach (Unit unit in player.GetMyUnits())

{

Vector3 screenPosition = mainCamera.WorldToScreenPoint(unit.transform.position);

if (screenPosition.x > min.x &&
screenPosition.x < max.x &&
screenPosition.y > min.y &&
screenPosition.y < max.y)

{
SelectedUnits.Add(unit);
unit.Select();

}

}
}
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private void StartSelectionArea()

{
if (IKeyboard.current.leftShiftKey.isPressed)
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{

foreach (Unit selectedUnit in SelectedUnits)

{

selectedUnit.Deselect();

}
SelectedUnits.Clear();

}

unitSelectionArea.gameObject.SetActive(true);
startPosition = Mouse.current.position.ReadValue();
UpdateSelectionArea();

}
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private void ClearSelectionArea()
{
unitSelectionArea.gameObject.SetActive(false);
if (unitSelectionArea.sizeDelta.magnitude == 0)
{
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
if (IPhysics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, layerMask)) { return; }
if (Thit.collider. TryGetComponent<Unit>(out Unit unit)) { return; }
if ('unit.hasAuthority) { return; }
SelectedUnits.Add(unit);
foreach (Unit selectedUnit in SelectedUnits)

{
selectedUnit.Select();

}

return;
}
Vector2 min = unitSelectionArea.anchoredPosition - (unitSelectionArea.sizeDelta / 2);
Vector2 max = unitSelectionArea.anchoredPosition + (unitSelectionArea.sizeDelta / 2);

foreach (Unit unit in player.GetMyUnits())
{
if (SelectedUnits.Contains(unit)) { continue; }
Vector3 screenPosition = mainCamera.WorldToScreenPoint(unit.transform.position);
if (screenPosition.x > min.x &&
screenPosition.x < max.x &&
screenPosition.y > min.y &&
screenPosition.y < max.y)
{
SelectedUnits.Add(unit);
unit.Select();
}
}
}
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[ServerCallback]
private void Update()

{
if (lagent.hasPath) { return; }

if (agent.remainingDistance > agent.stoppingDistance) { return; }
agent.ResetPath();

}
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public class Targetable : NetworkBehaviour

{

[SerializeField] private Transform aimAtPoint = null;
public Transform GetAimAtPoint()

{

return aimAtPoint;
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public class Targeter : NetworkBehaviour
{
[SerializeField] private Targetable target;
#region Server
[Command]
public void CmdSetTarget(GameObject targetGameObject)
{
if (1targetGameObject. TryGetComponent<Targetable>(out Targetable newTarget)) { return; }
target = newTarget;
}
[Server]
public void ClearTarget()
{
target = null;
}
#endregion
#region Client
#endregion
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private void Update()
{

if (IMouse.current.rightButton.wasPressedThisFrame) { return; }
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
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if ('Physics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, layerMask)) { return; }
if (hit.collider. TryGetComponent<Targetable>(out Targetable target))

{
if (target.hasAuthority)

{
TryMove(hit.point);
return;

}
TryTarget(target);
return;

}
TryMove(hit.point);
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private void TryTarget(Targetable target)
{

foreach (Unit unit in unitSelectionHandler.SelectedUnits)

{
unit.GetTargeter().CmdSetTarget(target.gameObject);

}
}
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[ServerCallback]
private void Update()

{
Targetable target = targeter.GetTarget();

if (target = null)
{
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if((target.transform.position - transform.position).sqgrMagnitude > chaseRange * chaseRange)

{

agent.SetDestination(target.transform.position);

}
else if(agent.hasPath)

{
agent.ResetPath();

¥

return;
}
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public class UnitProjectile : NetworkBehaviour

{
[SerializeField] private Rigidbody rb = null;
[SerializeField] private float destroyAfterSeconds = 5f;
[SerializeField] private float launchForce = 10f;
void Start()

{
}

public override void OnStartServer()

{
¥

[Server]
private void DestroySelf()

{

}
}

rb.velocity = transform.forward * launchForce;

Invoke(nameof(DestroySelf), destroyAfterSeconds);

NetworkServer.Destroy(gameObject);
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public class UnitFiring : NetworkBehaviour
{
[SerializeField] private Targeter targeter = null;
[SerializeField] private GameObject projectilePrefab = null;
[SerializeField] private Transform projectileSpawnPoint = null;
[SerializeField] private float fireRange = 5f;
[SerializeField] private float fireRate = 1f;
[SerializeField] private float rotationSpeed = 20f;
private float lastFireTime;
[ServerCallback]
private void Update()
{
Targetable target = targeter.GetTarget();
if (target == null) { return; }
if (ICanFireAtTarget()) { return; }
Quaternion targetRotation =
Quaternion.LookRotation(target.transform.position - transform.position);
transform.rotation = Quaternion.Rotate Towards(
transform.rotation, targetRotation, rotationSpeed * Time.deltaTime);
if (Time.time > (1 / fireRate) + lastFireTime)
{
Quaternion projectileRotation = Quaternion.LookRotation(
target.GetAimAtPoint().position - projectileSpawnPoint.position);
GameObject projectilelnstance = Instantiate(
projectilePrefab, projectileSpawnPoint.position, projectileRotation);
NetworkServer.Spawn(projectilelnstance, connectionToClient);
lastFireTime = Time.time;
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[Server]
private bool CanFireAtTarget()

{
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return (targeter.GetTarget().transform.position - transform.position).sqrMagnitude
<= fireRange * fireRange;
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public class Health : NetworkBehaviour
{
[SerializeField] private int maxHealth = 100;
[SyncVar]
private int currentHealth;
public event Action ServerOnDie;
#region Server
public override void OnStartServer()

{

currentHealth = maxHealth;

}

[Server]

public void DealDamage(int damageAmount)

{
if (currentHealth == 0) { return; }
currentHealth = Mathf.Max(currentHealth - damageAmount, 0);
if (currentHealth 1= 0) { return; }
ServerOnDie?.Invoke();
Debug.Log("We Died");

}

#endregion

#region Client

#endregion
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public class UnitProjectile : NetworkBehaviour

{
[SerializeField] private Rigidbody rb = null;
[SerializeField] private int damageToDeal = 20;
[SerializeField] private float destroyAfterSeconds = 5f;
[SerializeField] private float launchForce = 10f;
void Start()
{

rb.velocity = transform.forward * launchForce;

}

public override void OnStartServer()

{
Invoke(nameof(DestroySelf), destroyAfterSeconds);

}
[ServerCallback]
private void OnTriggerEnter(Collider other)

{
if (other. TryGetComponent<Networkldentity>(out Networkldentity networkldentity))

{

if (networkldentity.connectionToClient == connectionToClient) { return; }

}
if(other. TryGetComponent<Health>(out Health health))

{
health.DealDamage(damageToDeal);

}
DestroySelf();

}
[Server]
private void DestroySelf()
{
NetworkServer.Destroy(gameObject);
}
}
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public class HealthDisplay : MonoBehaviour
{
[SerializeField] private Health health = null;
[SerializeField] private GameObject healthBarParent = null;
[SerializeField] private Image healthBarlmage = null;
private void Awake()
{
health.ClientOnHealthUpdated += HandleHealthUpdated;

}
private void OnDestroy()

{
health.ClientOnHealthUpdated -= HandleHealthUpdated:;

}

private void OnMouseEnter()

{
healthBarParent.SetActive(true);

}

private void OnMouseEXxit()

{
healthBarParent.SetActive(false);

}
private void HandleHealthUpdated(int currentHealth, int maxHealth)

{

healthBarImage.fillAmount = (float)currentHealth / maxHealth;
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public class UnitSpawner : NetworkBehaviour, IPointerClickHandler

{
[SerializeField] private Health health = null;

[SerializeField] private GameObject unitPrefab = null;
[SerializeField] private Transform unitSpawnPoint = null;
#region Server

public override void OnStartServer()

{

health.ServerOnDie += ServerHandleDie;

}

public override void OnStopServer()

{

health.ServerOnDie -= ServerHandleDie;
}
[Server]
private void ServerHandleDie()

{
NetworkServer.Destroy(gameObject);

}
[Command]
private void CmdSpawnUnit()
{
GameObiject unitinstance = Instantiate(
unitPrefab,
unitSpawnPoint.position,
unitSpawnPoint.rotation);
NetworkServer.Spawn(unitinstance, connectionToClient);
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#endregion
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public class Unit : NetworkBehaviour

{
[SerializeField] private Health health = null;
[SerializeField] private UnitMovement unitMovement = null;
[SerializeField] private Targeter targeter = null;
[SerializeField] private UnityEvent onSelected = null;
[SerializeField] private UnityEvent onDeselected = null;
public static event Action<Unit> ServerOnUnitSpawned;
public static event Action<Unit> ServerOnUnitDespawned;
public static event Action<Unit> AuthorityOnUnitSpawned;
public static event Action<Unit> AuthorityOnUnitDespawned;
public UnitMovement GetUnitMovement()
{

return unitMovement;
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}
public Targeter GetTargeter()

{

return targeter;

}

#region Server

public override void OnStartServer()

{
ServerOnUnitSpawned?.Invoke(this);
health.ServerOnDie += ServerHandleDie;

}
public override void OnStopServer()
{
health.ServerOnDie -= ServerHandleDie;
ServerOnUnitDespawned?.Invoke(this);
}
[Server]
private void ServerHandleDie()
{
NetworkServer.Destroy(gameObject);
}
#endregion
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public class UnitSelectionHandler : MonoBehaviour

{
[SerializeField] private RectTransform unitSelectionArea = null;
[SerializeField] private LayerMask layerMask = new LayerMask();
private Vector2 startPosition;
private RTSPlayer player;
private Camera mainCamera;
public List<Unit> SelectedUnits { get; } = new List<Unit>();
private void Start()
{
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mainCamera = Camera.main;
Unit.AuthorityOnUnitDespawned += AuthorityHandleUnitDespawned;

¥
private void OnDestroy()

{
Unit.AuthorityOnUnitDespawned -= AuthorityHandleUnitDespawned;

}
private void AuthorityHandleUnitDespawned(Unit unit)

{

SelectedUnits.Remove(unit);

}
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public class UnitBase : NetworkBehaviour
{
[SerializeField] private Health health = null;
public static event Action<UnitBase> ServerOnBaseSpawned;
public static event Action<UnitBase> ServerOnBaseDespawned;
#region Server
public override void OnStartServer()
{
health.ServerOnDie += ServerHandleDie;
ServerOnBaseSpawned?.Invoke(this);

}

public override void OnStopServer()

{

ServerOnBaseDespawned?.Invoke(this);
health.ServerOnDie -= ServerHandleDie;

}

[Server]
private void ServerHandleDie()

{
NetworkServer.Destroy(gameObject);
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#endregion
#region Client
#endregion

}
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public class GameOverHandler : NetworkBehaviour

{

private List<UnitBase> bases = new List<UnitBase>();
#region Server
public override void OnStartServer()

{
UnitBase.ServerOnBaseSpawned += ServerHandleBaseSpawned;
UnitBase.ServerOnBaseDespawned += ServerHandleBaseDespawned,;
}
public override void OnStopServer()
{
UnitBase.ServerOnBaseSpawned -= ServerHandleBaseSpawned,;
UnitBase.ServerOnBaseDespawned -= ServerHandleBaseDespawned,;
}
[Server]
private void ServerHandleBaseSpawned(UnitBase unitBase)
{
bases.Add(unitBase);
}
[Server]
private void ServerHandleBaseDespawned(UnitBase unitBase)
{
bases.Remove(unitBase);
if (bases.Count !=1) { return; }
Debug.Log("Game Over");
}
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#endregion
#region Client
#endregion

}
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public class GameOverHandler : NetworkBehaviour
{
public static event Action<string> ClientOnGameOver;
private List<UnitBase> bases = new List<UnitBase>();
#region Server
public override void OnStartServer()
{
UnitBase.ServerOnBaseSpawned += ServerHandleBaseSpawned;
UnitBase.ServerOnBaseDespawned += ServerHandleBaseDespawned;

}

public override void OnStopServer()
{
UnitBase.ServerOnBaseSpawned -= ServerHandleBaseSpawned,;
UnitBase.ServerOnBaseDespawned -= ServerHandleBaseDespawned;
}
[Server]
private void ServerHandleBaseSpawned(UnitBase unitBase)

{
bases.Add(unitBase);

}
[Server]
private void ServerHandleBaseDespawned(UnitBase unitBase)
{
bases.Remove(unitBase);
if (bases.Count !=1) { return; }
int playerld = bases[0].connectionToClient.connectionld;
RpcGameOver($"Player {playerld}");
}
#endregion
#region Client
[ClientRpc]
private void RpcGameOver(string winner)

{
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ClientOnGameOver?.Invoke(winner);

}

#endregion

}

2288 oS o enyn bl b gl 3 b sl GameOverDisplay oU 4 (s ad 5o s
s b 5 el G35 e Al & aS gameOverDisplayParent U« 5 SO g 5o adse o]
Lo a3 S S5 VL s S ClientOnGameOver .:s| 4 e 230 DA winnerNameText

S ok el 4o |y winnerNameText o oze e opl 3 45 63 S 43L51 | ClientHandleGameOver

3 om o3l s alios ol e 25 55 48 (SheaS3 sl o o o oo ialed Ly Wl L 5 oons e
oSl ST e pl 5355 S ey ol amis 4 OLSGSL O (55, SUS L oS LeaveGame ol b o jlocs 35
9 Sl S s et e ol amis w15 OUSGSL pleS 5 o s e OF S5 L AL 635 s

oS o oalie [y add e cpl 55 50 oS o Sulda Jol i 4 1 5l s LSl 5 e 4 oliate |

public class GameQverDisplay : MonoBehaviour
{
[SerializeField] private GameObject gameOverDisplayParent = null;
[SerializeField] private TMP_Text winnerNameText = null;
private void Start()
{

GameOverHandler.ClientOnGameOver += ClientHandleGameOver;

}
private void OnDestroy()

{

GameOverHandler.ClientOnGameOver -= ClientHandleGameOver;

}

public void LeaveGame()

{
if (NetworkServer.active && NetworkClient.isConnected)
{

}

else

{

}
}
private void ClientHandleGameOver(string winner)
{
winnerNameText.text = $"{winner} Has Won!";
gameOverDisplayParent.SetActive(true);
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NetworkManager.singleton.StopHost();

NetworkManager.singleton.StopClient();

A



et SO O s LeaveGame asSs 5l Ko amen 5 )3

PLAYER O WON!

I S5k o o s 6ok UL amis (Y S

G Lol Kdas e 0l | baolaxle 5 b o oDl oS L HealthDisplay & 45 ol
Q‘é‘fﬂJ:-Jep:nuuwu)ujﬁbﬁb‘ﬁ)wwg))bwmwQM\Jdujbjbjc,wu\

.V.cnsde)ljé HealthDisplay Wiy & ;s 1, OT\}V:{)‘J)'L:;J.&)' ad go as ASL 095 a4 ddan

S S g |y 3 0l e transform.LOOKAL 51 eslizad b 0T 53 45w oo 23 03 1, O1 S
tlosls il 15 S ol S s S

public class FaceCamera : MonoBehaviour

{

private Transform mainCameraTransform;
private void Start()

{

mainCameraTransform = Camera.main.transform;

}
private void LateUpdate()

{

transform.LookAt(
transform.position + mainCameraTransform.rotation * Vector3.forward,
mainCameraTransform.rotation * Vector3.up);

}
}
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public class Building : NetworkBehaviour

{
[SerializeField] private Sprite icon = null;
[SerializeField] private int id = -1;
[SerializeField] private int price = 100;
public static event Action<Building> ServerOnBuildingSpawned,;
public static event Action<Building> ServerOnBuildingDespawned;
public static event Action<Building> AuthorityOnBuildingSpawned;
public static event Action<Building> AuthorityOnBuildingDespawned,;
public Sprite Getlcon()
{

return icon;
}
public int Getld()
{

return id;

}
public int GetPrice()

{

return price;
}
#region Server
public override void OnStartServer()

{

ServerOnBuildingSpawned?.Invoke(this);

}

public override void OnStopServer()

{

ServerOnBuildingDespawned?.Invoke(this);
}
#endregion
#region Client
public override void OnStartAuthority()

{
AuthorityOnBuildingSpawned?.Invoke(this);

}
public override void OnStopClient()

{
if (lhasAuthority) { return; }

AuthorityOnBuildingDespawned?.Invoke(this);
}

#endregion

}
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public class RTSPlayer : NetworkBehaviour
{
private List<Unit> myUnits = new List<Unit>();
private List<Building> myBuildings = new List<Building>();
public List<Building> GetMyBuildings()
{
return myBuildings;
}
#region Server
public override void OnStartServer()
{
Building.ServerOnBuildingSpawned += ServerHandleBuildingSpawned,;
Building.ServerOnBuildingDespawned += ServerHandleBuildingDespawned;

}

public override void OnStopServer()

{
Building.ServerOnBuildingSpawned -= ServerHandleBuildingSpawned,;
Building.ServerOnBuildingDespawned -= ServerHandleBuildingDespawned;

}
private void ServerHandleBuildingSpawned(Building building)

{
if (building.connectionToClient.connectionld !'= connectionToClient.connectionld) { return; }
myBuildings.Add(building);

}

private void ServerHandleBuildingDespawned(Building building)

{
if (building.connectionToClient.connectionld != connectionToClient.connectionld) { return; }
myBuildings.Remove(building);

}

#endregion

#region Client

public override void OnStartAuthority()

{
Building.AuthorityOnBuildingSpawned += AuthorityHandleBuildingSpawned;
Building.AuthorityOnBuildingDespawned += AuthorityHandleBuildingDespawned;

}
public override void OnStopClient()

{
Building.AuthorityOnBuildingSpawned -= AuthorityHandleBuildingSpawned:;

Building.AuthorityOnBuildingDespawned -= AuthorityHandleBuildingDespawned:;

}
private void AuthorityHandleBuildingSpawned(Building building)

{
myBuildings.Add(building);

}
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private void AuthorityHandleBuildingDespawned(Building building)

{
myBuildings.Remove(building);

¥

#endregion

}
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public class Building : NetworkBehaviour

{

[SerializeField] private GameObject buildingPreview = null;
[SerializeField] private Sprite icon = null;

[SerializeField] private intid = -1;

[SerializeField] private int price = 100;

public static event Action<Building> AuthorityOnBuildingSpawned;
public static event Action<Building> AuthorityOnBuildingDespawned;
public GameObject GetBuildingPreview()

{

return buildingPreview;

}
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public class BuildingButton : MonoBehaviour, IPointerDownHandler, IPointerUpHandler
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[SerializeField] private Building building = null;
[SerializeField] private Image iconlmage = null;
[SerializeField] private TMP_Text priceText = null;
[SerializeField] private LayerMask floorMask = new LayerMask();
private Camera mainCamera;
private RTSPlayer player;
private GameObject buildingPreviewlInstance;
private Renderer buildingRendererlInstance;
private void Start()
{
mainCamera = Camera.main;
iconlmage.sprite = building.Getlcon();
priceText.text = building.GetPrice(). ToString();

}
private void Update()

{
if (player == null)
{
player = NetworkClient.connection.identity.GetComponent<RTSPlayer>();
}
if (buildingPreviewlInstance == null) { return; }
UpdateBuildingPreview();
}

public void OnPointerDown(PointerEventData eventData)

{
if (eventData.button !'= PointerEventData.InputButton.Left) { return; }
buildingPreviewlInstance = Instantiate(building.GetBuildingPreview());
buildingRendererInstance = buildingPreviewlInstance.GetComponentinChildren<Renderer>();
buildingPreviewlnstance.SetActive(false);

}

public void OnPointerUp(PointerEventData eventData)

{
if (buildingPreviewlnstance == null) { return; }
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
if (Physics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, floorMask))

{
player.CmdTryPlaceBuilding(building.Getld(), hit.point);

}

Destroy(buildingPreviewlInstance);

}
private void UpdateBuildingPreview()

{
Ray ray = mainCamera.ScreenPointToRay(Mouse.current.position.ReadValue());
if (IPhysics.Raycast(ray, out RaycastHit hit, Mathf.Infinity, floorMask)) { return; }
buildingPreviewlnstance.transform.position = hit.point;
if(YbuildingPreviewlnstance.activeSelf)
{

buildingPreviewlnstance.SetActive(true);

}

}
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[SerializeField] private Building[] buildings = new Building[0];
[Command]
public void CmdTryPlaceBuilding(int buildingld, Vector3 point)
{

Building buildingToPlace = null;

foreach (Building building in buildings)

{
if (building.Getld() == buildingld)
{
buildingToPlace = building;
break;
}
}

if (buildingToPlace == null) { return; }
GameObject buildingInstance =

Instantiate(buildingToPlace.gameObject, point, buildingToPlace.transform.rotation);
NetworkServer.Spawn(buildinglnstance, connectionToClient);
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public class RTSPlayer : NetworkBehaviour

{
[SyncVar(hook = nameof(ClientHandleResourcesUpdated))]

private int resources = 500;
public event Action<int> ClientOnResourcesUpdated;
public int GetResources()

{

return resources;

[Server]
public void SetResources(int newResources)

{
resources = newResources;
private void ClientHandleResourcesUpdated(int oldResources, int newResources)

{
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ClientOnResourcesUpdated?.Invoke(newResources);

}
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public class ResourcesDisplay : MonoBehaviour

[SerializeField] private TMP_Text resourcesText = null;
private RTSPlayer player;
private void Update()

{
if (player == null)
{

player = NetworkClient.connection.identity.GetComponent<RTSPlayer>();
if(player !=null)
{

ClientHandleResourcesUpdated(player.GetResources());
player.ClientOnResourcesUpdated += ClientHandleResourcesUpdated;
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}

}
private void OnDestroy()

{
player.ClientOnResourcesUpdated -= ClientHandleResourcesUpdated;

}

private void ClientHandleResourcesUpdated(int resources)

{

resourcesText.text = $"Resources: {resources}";
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public class ResourceGenerator : NetworkBehaviour

{

[SerializeField] private Health health = null;

[SerializeField] private int resourcesPerInterval = 10;

[SerializeField] private float interval = 2f;

private float timer;

private RTSPlayer player;

public override void OnStartServer()

{
timer = interval;
player = connectionToClient.identity.GetComponent<RTSPlayer>();
health.ServerOnDie += ServerHandleDie;
GameOverHandler.ServerOnGameOver += ServerHandleGameOver;

}

public override void OnStopServer()

{

health.ServerOnDie -= ServerHandleDieg;
GameOverHandler.ServerOnGameOver -= ServerHandleGameOver;

}
[ServerCallback]

private void Update()
{

timer -= Time.deltaTime;
if(timer <=0)
{

player.SetResources(player.GetResources() + resourcesPerInterval);

timer += interval;
}
}

private void ServerHandleDie()

{

NetworkServer.Destroy(gameObject);
}

private void ServerHandleGameOver()

enabled = false;
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[SerializeField] private Unit unitPrefab = null;

[SerializeField] private TMP_Text remainingUnitsText = null;
[SerializeField] private Image unitProgressimage = null;
[SerializeField] private int maxUnitQueue = 5;
[SerializeField] private float spawnMoveRange = 7f;
[SerializeField] private float unitSpawnDuration = 5f;
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private void Update()
{
if (isServer)

ProduceUnits();
}

if (isClient)

{
UpdateTimerDisplay();
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[Server]
private void ProduceUnits()

{
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if (queuedUnits == 0) { return; }
unitTimer += Time.deltaTime;
if (unitTimer < unitSpawnDuration) { return; }
GameObject unitlnstance = Instantiate(
unitPrefab.gameObject,
unitSpawnPoint.position,
unitSpawnPoint.rotation);
NetworkServer.Spawn(unitinstance, connectionToClient);
Vector3 spawnOffset = Random.insideUnitSphere * spawnMoveRange;
spawnOffset.y = unitSpawnPoint.position.y;
UnitMovement unitMovement = unitinstance.GetComponent<UnitMovement>();
unitMovement.ServerMove(unitSpawnPoint.position + spawnOffset);
queuedUnits--;
unitTimer = 0f;
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private void CmdSpawnUnit()
{
GameObject unitinstance = Instantiate(
unitPrefab,
unitSpawnPoint.position,
unitSpawnPoint.rotation);
if (queuedUnits == maxUnitQueue) { return; }
NetworkServer.Spawn(unitinstance, connectionToClient);
RTSPlayer player = connectionToClient.identity.GetComponent<RTSPlayer>();
if (player.GetResources() < unitPrefab.GetResourceCost()) { return; }

queuedUnits++;
player.SetResources(player.GetResources() - unitPrefab.GetResourceCost());
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private void UpdateTimerDisplay()
{

float newProgress = unitTimer / unitSpawnDuration;

if (newProgress < unitProgressimage.fillAmount)

{
¥

unitProgressimage.fillAmount = newProgress;
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else

{
unitProgressimage.fillAmount = Mathf.SmoothDamp(
unitProgressimage.fillAmount,
newProgress,
ref progressimageVelocity,
0.1f
)i
}
}
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[SerializeField] private LayerMask buildingBlockLayer = new LayerMask();

[SerializeField] private Building[] buildings = new Building[0];
[SerializeField] private float buildingRangeLimit = 5f;
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public bool CanPlaceBuilding(BoxCollider buildingCollider, Vector3 point)

if (Physics.CheckBox(
point + buildingCollider.center,
buildingCollider.size / 2,
Quaternion.identity,
buildingBlockLayer))

{

return false;
}
foreach (Building building in myBuildings)

if ((point - building.transform.position).sqrMagnitude
<= buildingRangeLimit * buildingRangeLimit)
{

return true;
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return false;

}
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[Command]
public void CmdTryPlaceBuilding(int buildingld, Vector3 point)
{

Building buildingToPlace = null;

foreach (Building building in buildings)

if (building.Getld() == buildingld)
{

buildingToPlace = building;
break;
}
}
if (buildingToPlace == null) { return; }
if (resources < buildingToPlace.GetPrice()) { return; }
BoxCollider buildingCollider = buildingToPlace.GetComponent<BoxCollider>();
if (!CanPlaceBuilding(buildingCollider, point)) { return; }
GameObiject buildinglnstance =
Instantiate(buildingToPlace.gameObject, point, buildingToPlace.transform.rotation);
NetworkServer.Spawn(buildinglnstance, connectionToClient);
SetResources(resources - buildingToPlace.GetPrice());
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private Color teamColor = new Color();
public Color GetTeamColor()
{

return teamColor;

}
[Server]
public void SetTeamColor(Color newTeamColor)

{

teamColor = newTeamColor;

}
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public override void OnServerAddPlayer(NetworkConnection conn)
{
base.OnServerAddPlayer(conn);
RTSPlayer player = conn.identity.GetComponent<RTSPlayer>();
player.SetTeamColor(new Color(
UnityEngine.Random.Range(Of, 1f),
UnityEngine.Random.Range(0f, 1f),
UnityEngine.Random.Range(0f, 1f)
Dk
GameObject unitSpawnerInstance = Instantiate(
unitSpawnerPrefab,
conn.identity.transform.position,
conn.identity.transform.rotation);
NetworkServer.Spawn(unitSpawnerinstance, conn);

}
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public class TeamColorSetter : NetworkBehaviour

{

[SerializeField] private Renderer[] colorRenderers = new Renderer[0];

[SyncVar(hook = nameof(HandleTeamColorUpdated))]
private Color teamColor = new Color();

#region Server

public override void OnStartServer()

RTSPlayer player = connectionToClient.identity.GetComponent<RTSPlayer>();
teamColor = player.GetTeamColor();

}

#endregion

#region Client

private void HandleTeamColorUpdated(Color oldColor, Color newColor)

{

foreach(Renderer renderer in colorRenderers)

{

renderer.material.SetColor("_BaseColor", newColor);
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#endregion

}
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public class CameraController : NetworkBehaviour
{
[SerializeField] private Transform playerCameraTransform = null;
[SerializeField] private float speed = 20f;
[SerializeField] private float screenBorderThickness = 10f;
[SerializeField] private Vector2 screenXLimits = Vector2.zero;
[SerializeField] private Vector2 screenZLimits = Vector2.zero;
private Vector2 previouslinput;
private Controls controls;
public override void OnStartAuthority()
{
playerCameraTransform.gameObject.SetActive(true);
controls = new Controls();
controls.Player.MoveCamera.performed += SetPreviousInput;
controls.Player.MoveCamera.canceled += SetPreviousinput;
controls.Enable();

}
[ClientCallback]
private void Update()

{
if (lhasAuthority || 'Application.isFocused) { return; }

UpdateCameraPosition();

}

private void UpdateCameraPosition()

{

Vector3 pos = playerCameraTransform.position;
if (previousinput == Vector2.zero)

Vector3 cursorMovement = Vector3.zero;
Vector2 cursorPosition = Mouse.current.position.ReadValue();
if (cursorPosition.y >= Screen.height - screenBorderThickness)

{
cursorMovement.z +=1;
else if (cursorPosition.y <= screenBorderThickness)

{
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cursorMovement.z -= 1;
if (cursorPosition.x >= Screen.width - screenBorderThickness)
{

cursorMovement.x +=1;

else if (cursorPosition.x <= screenBorderThickness)

{
cursorMovement.x -= 1;
}
pos += cursorMovement.normalized * speed * Time.deltaTime;
}
else
{

pos += new Vector3(previouslnput.x, Of, previousinput.y) * speed * Time.deltaTime;

}

pos.x = Mathf.Clamp(pos.x, screenXLimits.x, screenXLimits.y);
pos.z = Mathf.Clamp(pos.z, screenZLimits.x, screenZLimits.y);
playerCameraTransform.position = pos;

}

private void SetPreviousInput(InputAction.CallbackContext ctx)

{

previousinput = ctx.ReadValue<Vector2>();
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public class Minimap : MonoBehaviour, IPointerDownHandler, IDragHandler
{
[SerializeField] private RectTransform minimapRect = null;
[SerializeField] private float mapScale = 20f;
[SerializeField] private float offset = -6f;
private Transform playerCameraTransform;
private void Update()
{
if (playerCameraTransform != null) { return; }
if (NetworkClient.connection.identity == null) { return; }
playerCameraTransform = NetworkClient.connection.identity
.GetComponent<RTSPlayer>().GetCameraTransform();

public void OnPointerDown(PointerEventData eventData)

{

MoveCamera();
public void OnDrag(PointerEventData eventData)

MoveCamera();

}

private void MoveCamera()
{
Vector2 mousePos = Mouse.current.position.ReadValue();
if ('RectTransformUtility.ScreenPointToLocalPointInRectangle(
minimapRect,
mousePos,
null,
out Vector2 localPoint
)) { return; }
Vector2 lerp = new Vector2(
(localPoint.x - minimapRect.rect.x) / minimapRect.rect.width,
(localPoint.y - minimapRect.rect.y) / minimapRect.rect.height);
Vector3 newCameraPos = new Vector3(
Mathf.Lerp(-mapScale, mapScale, lerp.x),
playerCameraTransform.position.y,
Mathf.Lerp(-mapScale, mapScale, lerp.y));
playerCameraTransform.position = newCameraPos + new Vector3(0f, Of, offset);
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public class RTSNetworkManager : NetworkManager

{
[SerializeField] private GameObject unitSpawnerPrefab = null;
[SerializeField] private GameOverHandler gameOverHandlerPrefab = null;
public static event Action ClientOnConnected,;
public static event Action ClientOnDisconnected;
public override void OnClientConnect(NetworkConnection conn)



base.OnClientConnect(conn);
ClientOnConnected?.Invoke();

public override void OnClientDisconnect(NetworkConnection conn)

{

base.OnClientDisconnect(conn);
ClientOnDisconnected?.Invoke();

public override void OnServerAddPlayer(NetworkConnection conn)

{
base.OnServerAddPlayer(conn);

RTSPlayer player = conn.identity.GetComponent<RTSPlayer>();
player.SetTeamColor(new Color(
UnityEngine.Random.Range(0f, 1f),
UnityEngine.Random.Range(0f, 1f),
UnityEngine.Random.Range(0f, 1f)

);
}
}
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public class MainMenu : MonoBehaviour

{

[SerializeField] private GameObject landingPagePanel = null;
public void HostLobby()

{
landingPagePanel.SetActive(false);

NetworkManager.singleton.StartHost();
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public class JoinLobbyMenu : MonoBehaviour
{
[SerializeField] private GameObject landingPagePanel = null;
[SerializeField] private TMP_InputField addressinput = null;
[SerializeField] private Button joinButton = null;
private void OnEnable()
{
RTSNetworkManager.ClientOnConnected += HandleClientConnected;
RTSNetworkManager.ClientOnDisconnected += HandleClientDisconnected;

}
private void OnDisable()

{
RTSNetworkManager.ClientOnConnected -= HandleClientConnected,;

RTSNetworkManager.ClientOnDisconnected -= HandleClientDisconnected:;

}
public void Join()
{

string address = addressInput.text;
NetworkManager.singleton.networkAddress = address;
NetworkManager.singleton.StartClient();
joinButton.interactable = false;

}

private void HandleClientConnected()

{

joinButton.interactable = true;
gameObject.SetActive(false);
landingPagePanel.SetActive(false);

}

private void HandleClientDisconnected()

{

joinButton.interactable = true;

}
}
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public class LobbyMenu : MonoBehaviour
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[SerializeField] private GameObject lobbyUl = null;
private void Start()

{

}
private void OnDestroy()

{
¥

private void HandleClientConnected()

{

RTSNetworkManager.ClientOnConnected += HandleClientConnected;
RTSNetworkManager.ClientOnConnected -= HandleClientConnected,;

lobbyUl.SetActive(true);

¥
public void LeaveLobby()
{

if (NetworkServer.active && NetworkClient.isConnected)

{
NetworkManager.singleton.StopHost();

}

else

{
NetworkManager.singleton.StopClient();

SceneManager.LoadScene(0);

}
}
}
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public class RTSNetworkManager : NetworkManager
{
[SerializeField] private GameObject unitBasePrefab = null;
[SerializeField] private GameOverHandler gameOverHandlerPrefab = null;
public static event Action ClientOnConnected,;
public static event Action ClientOnDisconnected;
private bool isGamelnProgress = false;
public List<RTSPlayer> Players { get; } = new List<RTSPlayer>();
#region Server
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public override void OnServerConnect(NetworkConnection conn)

if (lisGamelnProgress) { return; }
conn.Disconnect();

public override void OnServerDisconnect(NetworkConnection conn)
{
RTSPlayer player = conn.identity.GetComponent<RTSPlayer>();
Players.Remove(player);
base.OnServerDisconnect(conn);

public override void OnStopServer()

Players.Clear();
isGamelnProgress = false;

public void StartGame()

{
if (Players.Count < 2) { return; }
isGamelnProgress = true;
ServerChangeScene(""Scene_Map_01");

public override void OnServerAddPlayer(NetworkConnection conn)
{
base.OnServerAddPlayer(conn);
RTSPlayer player = conn.identity.GetComponent<RTSPlayer>();
Players.Add(player);
player.SetTeamColor(new Color(
UnityEngine.Random.Range(0f, 1f),
UnityEngine.Random.Range(0f, 1f),
UnityEngine.Random.Range(0f, 1f)

DE
player.SetPartyOwner(Players.Count == 1);

public override void OnServerSceneChanged(string sceneName)

if (SceneManager.GetActiveScene().name.StartsWith("Scene_Map"))
{
GameOverHandler gameOverHandlerInstance = Instantiate(gameOverHandlerPrefab);
NetworkServer.Spawn(gameOverHandlerInstance.gameObject);
foreach(RTSPlayer player in Players)
{
GameObject baselnstance = Instantiate(
unitBasePrefab,
GetStartPosition().position,
Quaternion.identity);
NetworkServer.Spawn(baselnstance, player.connectionToClient);
}
}
}

#endregion
#region Client
public override void OnClientConnect(NetworkConnection conn)

base.OnClientConnect(conn);
ClientOnConnected?.Invoke();
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public override void OnClientDisconnect(NetworkConnection conn)

¢ base.OnClientDisconnect(conn);
ClientOnDisconnected?.Invoke();

public override void OnStopClient()

, Players.Clear();

#endregion
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public void StartGame()

{
NetworkClient.connection.identity.GetComponent<RTSPlayer>().CmdStartGame();

}
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250 el S bl - 3 S HostLobby Jzs s ibese s Callback ac 55 gl Sl s S| Start
e oS oo B0 |y ol amio 55 G35e Y e ST OnLobbyCreated e s ol o 1) Y
AT 3 el Sk el 4 el sty 53 (Y el 5 0 HOSE (G 3L 4K e law s
S o s 5550 b 5 1 (65b 4 0 wlsl ol 45> OnGamelLobbyJoinRequested e s
oS o Pl ) ol amis 5ol Gale s e 4 OnLobbyEntered .. s

V.:.«SJA odaline b A.O.UA U'i‘ JALSJSﬁ)))
public class MainMenu : MonoBehaviour

[SerializeField] private GameObject landingPagePanel = null;

q0



}

[SerializeField] private bool useSteam = false;
protected Callback<LobbyCreated t> lobbyCreated;
protected Callback<GameLobbyJoinRequested_t> gameLobbyJoinRequested;
protected Callback<LobbyEnter_t> lobbyEntered;
private void Start()
{
if (luseSteam) { return; }
lobbyCreated = Callback<LobbyCreated_t>.Create(OnLobbyCreated);
gameLobbyJoinRequested = Callback<GameLobbyJoinRequested_t>.Create(OnGameLobbyJoinRequested);
lobbyEntered = Callback<LobbyEnter_t>.Create(OnLobbyEntered);

}
public void HostLobby()
{
landingPagePanel.SetActive(false);
if (useSteam)
{
SteamMatchmaking.CreateLobby(ELobbyType.k_ELobbyTypeFriendsOnly, 4);
return;

}

NetworkManager.singleton.StartHost();

}
private void OnLobbyCreated(LobbyCreated_t callback)

if (callback.m_eResult != EResult.k_EResultOK)

landingPagePanel.SetActive(true);
return;
}
NetworkManager.singleton.StartHost();
SteamMatchmaking.SetLobbyData(
new CSteamID(callback.m_ulSteamIDLobby),
"HostAddress",
SteamUser.GetSteamID(). ToString());

}
private void OnGameLobbyJoinRequested(GameLobbyJoinRequested_t callback)

{
SteamMatchmaking.JoinLobby(callback.m_steamIDLobby);

}
private void OnLobbyEntered(LobbyEnter_t callback)

{

if (NetworkServer.active) { return; }

string hostAddress = SteamMatchmaking.GetLobbyData(
new CSteamID(callback.m_ulSteamIDLobby),
"HostAddress");

NetworkManager.singleton.networkAddress = hostAddress;

NetworkManager.singleton.StartClient();

landingPagePanel.SetActive(false);

}
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Abstract

Worlds At War: An online real-time strategy game

Real-time strategy is a subset of strategy video games in which players do not play in turns and
actually allow all players to play in "real-time" simultaneously. In our country, Iran, due to the
large and wide market that computer games have and strategy games, which are one of the most
popular genres, so it is necessary to use this market. We will first explain the real-time strategy
and its history, and then explain several examples made by large companies, and then compare
them. In this project, we analyze a real-time strategy game, then present its diagrams, and then,
with the help of the Unity game engine, which is one of the most famous game development
programs, the C# programming language and Mirror, which is used to connect games to the
network in Unity, we implement this project. At the end, we compare the obtained results with
the mentioned examples, then we mention the improvements of the project, and then we draw the
final conclusion and suggestions.

Keywords: Mirror, Real Time Strategy, C # Programming, Object Oriented Programming,
Algorithm A*



MAHALAT INSTITUE OF HIGHER EDUCATION

Faculty of Engineering - Department of Computer

((B. Sc.)) Thesis on Software Engineering

Subject:

Worlds At War: An online real-time strategy game

Thesis Advisor:

Dr. Saeed Doostali

By:
Nima Sattari

Winter 2021



