
Hosting, Joining, Synchronizing

Joining and Leaving a Server
Basic Concepts - Authority and RPC

Multiplayer



Currently, the game can only be joined on a dedicated server. This server needs to be built with a
separate build template, which currently only runs on linux. A dedicated server uses the
"dedicated_server" feature, which allows for queries to determine whether a function or section of
a function should be run.

Spawning and Despawning Players

When the server is started, the presence of the dedicated_server feature is queried to connect the
spawn_player and remove_player functions, such that only the server can spawn and despawn
players.

The spawn_player function instatiates a new player scene, calls the pre_ready function, adds the
node to the scene tree, and finally calls the post_ready function on the new player.

The pre_ready function sets the name of the node to the peer_id of the joined player, and calls the
initialization of the BaseUnit class, from which player scenes inherit. This initialization initializes
stats and the available spells in the spell container.

When the scene is added to the scene tree, _enter_tree is called. This function sets the multiplayer
authority of the player_input node within the player scene. This has to be done at this stage, as
otherwise the game crashes, or the authority is not properly set.

After the scene is fully loaded into the scene tree, the post_ready function is called. This function
adds a camera for the player scene via rpc from the server to the peer controlling this player
scene. The camera orientation is used in the player_input script to generate the direction vector
that is then synced to the server and to peers. As the resulting direction is synced, the camera
orientation does not have to be synced, and therefore the camera scene only has to exist locally.
Finally, the processing of the player_input node is enabled by an rpc from the server to the
controlling peer.

Note: Movement is processed by the server and all peers to reduce lag. However, the position and
orientation of all players is synced from the server to enforce consistency, and any checks that
involve position and orientation are done by the server.

When a player disconnects, the corresponding player scene in the scene tree is freed.
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By default, everything in RadGame has the Server as authority. The only (so far) Exception is the
player_input script that is part of each player character - the client that's controlling the character
has the multiplayer authority over his input script.

The player movement is handled in player.gd, which should have the server as authority. Here's
how:

In handle_movement, the direction gets read from the player_input.gd script, over which the player
has authority. the player_input node in the player scene is actually a multiplayer synchronizer, and
syncs the "direction" variable to the server, so movement can then happen on the server. here's
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Movement

func _physics_process(delta) -> void:

    # movement

    if not is_dead:

        handle_movement(delta)

func handle_movement(delta: float) -> void:

    # jumping

    if input.jumping and is_on_floor():

        velocity.y = jump_velocity

    if not is_on_floor():

        velocity.y -= gravity * delta

    input.jumping = false

    var direction = (transform.basis * Vector3(input.direction.x, 0, 

input.direction.y)).normalized()

    if direction:

        velocity.x = direction.x * speed

        velocity.z = direction.z * speed

    else:

        velocity.x = move_toward(velocity.x, 0, speed)

        velocity.z = move_toward(velocity.z, 0, speed)

    move_and_slide()



how the input script does it:

So the direction comes straight from the input and gets synced via the synchronizer, while states
such as strafing and backpedaling use RPCs to sync animations.

while there is targeting and interaction functionality in player_input.gd, we don't care about these
right now. let's find where spells happen. In actionbar_slot.gd there is this:

func _process(_delta):

	movement_direction()

func movement_direction():

	# unrotated direction from input

	var direction_ur = Input.get_vector("move_left","move_right","move_forward","move_back")

	# set strafing

	var strafing_left = false

	var strafing_right = false

	if direction_ur.x < 0:

		strafing_left = true

	if direction_ur.x > 0:

		strafing_right = true

	rpc_id(1,"set_strafing",strafing_left,strafing_right)

	# set backpedaling

	var backwards = false

	if direction_ur.y > 0:

		backwards = true

	rpc_id(1,"set_backpedaling",backwards)

	# rotate input according to camera orientation

	direction = Vector2(cos(-$"../camera_rotation".rotation.y)*direction_ur.x -\

						sin(-$"../camera_rotation".rotation.y)*direction_ur.y, \

						sin(-$"../camera_rotation".rotation.y)*direction_ur.x +\

						cos(-$"../camera_rotation".rotation.y)*direction_ur.y)

	if Input.is_action_just_pressed("jump"):

		jump.rpc()

Spells

func _on_pressed() -> void:

	# the rpc call to fire the spell is sent from player_input, as the server does not load

	# the actionbar ui elements of players, and using player_input is somewhat intuitive



and back in the player_input.gd :

so the first call is a local function that allows the input script, with player authority, to send a
request to the server to enter a spellcontainer. the second one calls this in spell_container.gd:

the second to last line, result = spell_node.trigger()  actually triggers the spell. Spells when
triggered should send combat events via the combat script.

	References.player_reference.get_node("player_input").\

		request_enter_spell_container(slot_spell_id)

func request_enter_spell_container(spell_id: String):

	rpc_id(1,"enter_spell_container",spell_id)

@rpc("authority","call_local")

func enter_spell_container(spell_id: String):

	$"../spell_container".spell_entrypoint(spell_id)

func spell_entrypoint(spell_id: String) -> int:

	# determine whether spell is present in container

	var node_name = "spell_"+spell_id

	var spell_node = get_node_or_null(node_name)

	if spell_node == null:

		print("spell %s not known"%spell_id)

		return 1  # spell not known

	result = spell_node.trigger()

	return result


