




�G�o�d�o�t� �E�n�g�i�n�e� �G�a�m�e
�D�e�v�e�l�o�p�m�e�n�t� �P�r�o�j�e�c�t�s

Build €ve cross-platform 2D and 3D games with Godot 3.0

�C�h�r�i�s� �B�r�a�dû��e�l�d

�B�I�R�M�I�N�G�H�A�M� �-� �M�U�M�B�A�I



�G�o�d�o�t� �E�n�g�i�n�e� �G�a�m�e� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�j�e�c�t�s
�C�o�p�y�r�i�g�h�t� € � �2�0�1�8� �P�a�c�k�t� �P�u�b�l�i�s�h�i�n�g

�A�l�l� �r�i�g�h�t�s� �r�e�s�e�r�v�e�d�.� �N�o� �p�a�r�t� �o�f� �t�h�i�s� �b�o�o�k� �m�a�y� �b�e� �r�e�p�r�o�d�u�c�e�d�,� �s�t�o�r�e�d� �i�n� �a� �r�e�t�r�i�e�v�a�l� �s�y�s�t�e�m�,� �o�r� �t�r�a�n�s�m�i�t�t�e�d� �i�n� �a�n�y� �f�o�r�m
�o�r� �b�y� �a�n�y� �m�e�a�n�s�,� �w�i�t�h�o�u�t� �t�h�e� �p�r�i�o�r� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�f� �t�h�e� �p�u�b�l�i�s�h�e�r�,� �e�x�c�e�p�t� �i�n� �t�h�e� �c�a�s�e� �o�f� �b�r�i�e�f� �q�u�o�t�a�t�i�o�n�s
�e�m�b�e�d�d�e�d� �i�n� �c�r�i�t�i�c�a�l� �a�r�t�i�c�l�e�s� �o�r� �r�e�v�i�e�w�s�.

�E�v�e�r�y� �e�f�f�o�r�t� �h�a�s� �b�e�e�n� �m�a�d�e� �i�n� �t�h�e� �p�r�e�p�a�r�a�t�i�o�n� �o�f� �t�h�i�s� �b�o�o�k� �t�o� �e�n�s�u�r�e� �t�h�e� �a�c�c�u�r�a�c�y� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d�.
�H�o�w�e�v�e�r�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�i�s� �b�o�o�k� �i�s� �s�o�l�d� �w�i�t�h�o�u�t� �w�a�r�r�a�n�t�y�,� �e�i�t�h�e�r� �e�x�p�r�e�s�s� �o�r� �i�m�p�l�i�e�d�.� �N�e�i�t�h�e�r� �t�h�e
�a�u�t�h�o�r�,� �n�o�r� �P�a�c�k�t� �P�u�b�l�i�s�h�i�n�g� �o�r� �i�t�s� �d�e�a�l�e�r�s� �a�n�d� �d�i�s�t�r�i�b�u�t�o�r�s�,� �w�i�l�l� �b�e� �h�e�l�d� �l�i�a�b�l�e� �f�o�r� �a�n�y� �d�a�m�a�g�e�s� �c�a�u�s�e�d� �o�r� �a�l�l�e�g�e�d� �t�o
�h�a�v�e� �b�e�e�n� �c�a�u�s�e�d� �d�i�r�e�c�t�l�y� �o�r� �i�n�d�i�r�e�c�t�l�y� �b�y� �t�h�i�s� �b�o�o�k�.

�P�a�c�k�t� �P�u�b�l�i�s�h�i�n�g� �h�a�s� �e�n�d�e�a�v�o�r�e�d� �t�o� �p�r�o�v�i�d�e� �t�r�a�d�e�m�a�r�k� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �a�l�l� �o�f� �t�h�e� �c�o�m�p�a�n�i�e�s� �a�n�d� �p�r�o�d�u�c�t�s
�m�e�n�t�i�o�n�e�d� �i�n� �t�h�i�s� �b�o�o�k� �b�y� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �u�s�e� �o�f� �c�a�p�i�t�a�l�s�.� �H�o�w�e�v�e�r�,� �P�a�c�k�t� �P�u�b�l�i�s�h�i�n�g� �c�a�n�n�o�t� �g�u�a�r�a�n�t�e�e� �t�h�e� �a�c�c�u�r�a�c�y
�o�f� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�.

�A�c�q�u�i�s�i�t�i�o�n� �E�d�i�t�o�r�:� �N�i�g�e�l� �F�e�r�n�a�n�d�e�s
�C�o�n�t�e�n�t� �D�e�v�e�l�o�p�m�e�n�t� �E�d�i�t�o�r�:� �J�a�s�o�n� �P�e�r�e�i�r�a
�T�e�c�h�n�i�c�a�l� �E�d�i�t�o�r�:� �R�u�t�u�j�a� �V�a�z�e
�C�o�p�y� �E�d�i�t�o�r�:� �S�a�f�i�s� �E�d�i�t�i�n�g
�P�r�o�j�e�c�t� �C�o�o�r�d�i�n�a�t�o�r�:� �S�h�e�e�j�a�l� �S�h�a�h
�P�r�o�o�f�r�e�a�d�e�r�:� �S�a�f�i�s� �E�d�i�t�i�n�g
�I�n�d�e�x�e�r�:� �M�a�r�i�a�m�m�a�l� �C�h�e�t�t�i�y�a�r
�G�r�a�p�h�i�c�s�:� �D�i�s�h�a� �H�a�r�i�a
�P�r�o�d�u�c�t�i�o�n� �C�o�o�r�d�i�n�a�t�o�r�:� �S�h�r�a�d�d�h�a� �F�a�l�e�b�h�a�i

�F�i�r�s�t� �p�u�b�l�i�s�h�e�d�:� �J�u�n�e� �2�0�1�8

�P�r�o�d�u�c�t�i�o�n� �r�e�f�e�r�e�n�c�e�:� �1�2�7�0�6�1�8

�P�u�b�l�i�s�h�e�d� �b�y� �P�a�c�k�t� �P�u�b�l�i�s�h�i�n�g� �L�t�d�.
�L�i�v�e�r�y� �P�l�a�c�e
�3�5� �L�i�v�e�r�y� �S�t�r�e�e�t
�B�i�r�m�i�n�g�h�a�m
�B�3� �2�P�B�,� �U�K�.

�I�S�B�N� �9�7�8�-�1�-�7�8�8�8�3�-�1�5�0�-�5
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�T�o� �m�y� �s�o�n�,� �D�a�m�i�a�n�,� �a�n�d� �m�y� �d�a�u�g�h�t�e�r�,� �N�a�d�i�a�,� �f�o�r� �b�e�i�n�g� �a� �c�o�n�s�t�a�n�t� �s�o�u�r�c�e� �o�f� �l�o�v�e� �a�n�d� �p�r�i�d�e�.
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �T�o� �P�r�i�y�a� �f�o�r� �b�e�i�n�g� �a� �w�o�n�d�e�r�f�u�l� �w�i�f�e� �a�n�d� �m�o�t�h�e�r�.� 
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�M�a�p�t� �i�s� �a�n� �o�n�l�i�n�e� �d�i�g�i�t�a�l� �l�i�b�r�a�r�y� �t�h�a�t� �g�i�v�e�s� �y�o�u� �f�u�l�l� �a�c�c�e�s�s� �t�o� �o�v�e�r� �5�,�0�0�0� �b�o�o�k�s� �a�n�d� �v�i�d�e�o�s�,� �a�s
�w�e�l�l� �a�s� �i�n�d�u�s�t�r�y� �l�e�a�d�i�n�g� �t�o�o�l�s� �t�o� �h�e�l�p� �y�o�u� �p�l�a�n� �y�o�u�r� �p�e�r�s�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �a�d�v�a�n�c�e
�y�o�u�r� �c�a�r�e�e�r�.� �F�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n�,� �p�l�e�a�s�e� �v�i�s�i�t� �o�u�r� �w�e�b�s�i�t�e�.

�W�h�y� �s�u�b�s�c�r�i�b�e�?
�S�p�e�n�d� �l�e�s�s� �t�i�m�e� �l�e�a�r�n�i�n�g� �a�n�d� �m�o�r�e� �t�i�m�e� �c�o�d�i�n�g� �w�i�t�h� �p�r�a�c�t�i�c�a�l� �e�B�o�o�k�s� �a�n�d� �V�i�d�e�o�s
�f�r�o�m� �o�v�e�r� �4�,�0�0�0� �i�n�d�u�s�t�r�y� �p�r�o�f�e�s�s�i�o�n�a�l�s

�I�m�p�r�o�v�e� �y�o�u�r� �l�e�a�r�n�i�n�g� �w�i�t�h� �S�k�i�l�l� �P�l�a�n�s� �b�u�i�l�t� �e�s�p�e�c�i�a�l�l�y� �f�o�r� �y�o�u

�G�e�t� �a� �f�r�e�e� �e�B�o�o�k� �o�r� �v�i�d�e�o� �e�v�e�r�y� �m�o�n�t�h

�M�a�p�t� �i�s� �f�u�l�l�y� �s�e�a�r�c�h�a�b�l�e

�C�o�p�y� �a�n�d� �p�a�s�t�e�,� �p�r�i�n�t�,� �a�n�d� �b�o�o�k�m�a�r�k� �c�o�n�t�e�n�t

�P�a�c�k�t�P�u�b�.�c�o�m
�D�i�d� �y�o�u� �k�n�o�w� �t�h�a�t� �P�a�c�k�t� �o�f�f�e�r�s� �e�B�o�o�k� �v�e�r�s�i�o�n�s� �o�f� �e�v�e�r�y� �b�o�o�k� �p�u�b�l�i�s�h�e�d�,� �w�i�t�h� �P�D�F� �a�n�d
�e�P�u�b� �f�i�l�e�s� �a�v�a�i�l�a�b�l�e�?� �Y�o�u� �c�a�n� �u�p�g�r�a�d�e� �t�o� �t�h�e� �e�B�o�o�k� �v�e�r�s�i�o�n� �a�t� www.PacktPub.com � �a�n�d� �a�s� �a
�p�r�i�n�t� �b�o�o�k� �c�u�s�t�o�m�e�r�,� �y�o�u� �a�r�e� �e�n�t�i�t�l�e�d� �t�o� �a� �d�i�s�c�o�u�n�t� �o�n� �t�h�e� �e�B�o�o�k� �c�o�p�y�.� �G�e�t� �i�n� �t�o�u�c�h� �w�i�t�h� �u�s
�a�t� service@packtpub.com � �f�o�r� �m�o�r�e� �d�e�t�a�i�l�s�.

�A�t� www.PacktPub.com �,� �y�o�u� �c�a�n� �a�l�s�o� �r�e�a�d� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �f�r�e�e� �t�e�c�h�n�i�c�a�l� �a�r�t�i�c�l�e�s�,� �s�i�g�n� �u�p� �f�o�r� �a
�r�a�n�g�e� �o�f� �f�r�e�e� �n�e�w�s�l�e�t�t�e�r�s�,� �a�n�d� �r�e�c�e�i�v�e� �e�x�c�l�u�s�i�v�e� �d�i�s�c�o�u�n�t�s� �a�n�d� �o�f�f�e�r�s� �o�n� �P�a�c�k�t� �b�o�o�k�s� �a�n�d
�e�B�o�o�k�s�.
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�F�o�r�e�w�o�r�d
�I�n� �D�e�c�e�m�b�e�r� �2�0�1�4�,� �G�o�d�o�t� �E�n�g�i�n�e� �1�.�0� �w�a�s� �r�e�l�e�a�s�e�d�.� �W�i�t�h� �t�h�i�s� �f�i�r�s�t� �p�u�b�l�i�c� �r�e�l�e�a�s�e�,� �t�h�e� �f�e�a�t�u�r�e�-
�p�a�c�k�e�d�,� �f�r�e�e�,� �a�n�d� �o�p�e�n� �s�o�u�r�c�e� �p�r�o�j�e�c�t� �d�e�l�i�v�e�r�e�d� �o�n� �i�t�s� �p�r�o�m�i�s�e� �o�f� �a� �c�r�o�s�s�-�p�l�a�t�f�o�r�m�,� �e�a�s�y�-�t�o�-
�u�s�e�,� �a�n�d� �p�o�w�e�r�f�u�l� �g�a�m�e� �c�r�e�a�t�i�o�n� �t�o�o�l�.

�I� �f�e�l�l� �i�n� �l�o�v�e� �w�i�t�h� �G�o�d�o�t�'�s� �h�i�g�h�-�l�e�v�e�l� �f�e�a�t�u�r�e�s� �a�n�d� �i�t�s� �p�e�r�m�i�s�s�i�v�e� �l�i�c�e�n�s�e�,� �s�o� �I� �j�u�m�p�e�d� �r�i�g�h�t
�i�n�,� �w�i�t�h� �n�o� �p�r�i�o�r� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �e�x�p�e�r�i�e�n�c�e�.� �I� �f�e�l�t� �a� �b�i�t� �l�o�s�t� �w�h�e�n� �I� �f�i�r�s�t� �o�p�e�n�e�d� �t�h�e
�e�d�i�t�o�r�.� �I� �m�o�v�e�d� �o�n� �t�o� �t�h�e� �o�n�l�i�n�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �a�n�d� �s�t�a�r�t�e�d� �r�e�a�d�i�n�g� �t�h�e� �w�e�l�l�-�w�r�i�t�t�e�n�,� �s�t�e�p�-
�b�y�-�s�t�e�p� �i�n�t�r�o�d�u�c�t�i�o�n�.� �I�t� �c�o�v�e�r�e�d� �b�a�s�i�c� �c�o�n�c�e�p�t�s�,� �s�u�c�h� �a�s� �s�c�e�n�e�s� �a�n�d� �n�o�d�e�s� �a�n�d� �t�h�e� �G�D�S�c�r�i�p�t
�p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�,� �a�n�d� �i�t� �s�h�o�w�e�d� �h�o�w� �t�o� �c�r�e�a�t�e� �a� �P�o�n�g� �c�l�o�n�e�,� �a�n�d� �t�h�a�t� �w�a�s� �b�a�s�i�c�a�l�l�y
�i�t�,� �a�t� �t�h�a�t� �t�i�m�e�.� �T�h�e�r�e� �w�e�r�e� �s�o�m�e� �m�o�r�e� �t�u�t�o�r�i�a�l�s� �o�n� �a�d�v�a�n�c�e�d� �f�e�a�t�u�r�e�s�,� �b�u�t� �t�h�e�r�e� �w�a�s� �a� �g�a�p
�b�e�t�w�e�e�n� �t�h�e�m� �a�n�d� �t�h�e� �f�i�r�s�t� �g�u�i�d�e�.� �A�s� �a� �c�o�m�p�l�e�t�e� �b�e�g�i�n�n�e�r�,� �I� �w�a�s� �s�t�u�c�k� �w�i�t�h� �t�h�e� �f�o�l�l�o�w�i�n�g
�q�u�e�s�t�i�o�n�:� �h�o�w� �d�o� �I� �m�a�k�e� �m�y� �f�i�r�s�t� �g�a�m�e�?� �Y�e�t�,� �I� �k�e�p�t� �e�x�p�l�o�r�i�n�g�,� �a�n�d� �w�i�t�h� �t�h�e� �h�e�l�p� �o�f� �t�h�e
�G�o�d�o�t� �c�o�m�m�u�n�i�t�y�,� �I� �c�o�u�l�d� �e�v�e�n�t�u�a�l�l�y� �b�u�i�l�d� �a� �s�i�m�p�l�e� �2�D� �g�a�m�e� �w�i�t�h� �a� �l�o�c�a�l� �m�u�l�t�i�p�l�a�y�e�r�.
�W�h�a�t� �a� �f�e�e�l�i�n�g� �t�o� �s�e�e� �y�o�u�r� �f�i�r�s�t� �g�a�m�e� �o�n� �t�h�e� �s�c�r�e�e�n�!

�F�a�s�t�-�f�o�r�w�a�r�d� �t�o� �3� �y�e�a�r�s� �f�r�o�m� �t�h�e�n�,� �G�o�d�o�t� �h�a�s� �g�r�o�w�n� �a� �l�o�t� �a�s� �a� �p�r�o�j�e�c�t�,� �a� �c�o�m�m�u�n�i�t�y�,� �a�n�d� �a�n
�e�n�g�i�n�e�.� �G�o�d�o�t� �3�.�0� �w�a�s� �r�e�l�e�a�s�e�d� �i�n� �J�a�n�u�a�r�y� �2�0�1�8� �a�f�t�e�r� �1�8� �m�o�n�t�h�s� �o�f� �w�o�r�k�.� �I�t� �b�r�o�u�g�h�t� �t�h�i�s
�f�r�e�e�,� �c�o�m�m�u�n�i�t�y�-�d�r�i�v�e�n� �p�r�o�j�e�c�t� �t�o� �t�h�e� �l�e�v�e�l� �o�f� �i�t�s� �p�r�o�p�r�i�e�t�a�r�y� �c�o�u�n�t�e�r�p�a�r�t�s� �f�o�r� �2�D� �a�n�d� �3�D
�g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e� �b�e�g�i�n�n�e�r� �g�a�m�e� �d�e�v�e�l�o�p�e�r� �t�h�a�t� �I� �w�a�s� �b�e�c�a�m�e� �a� �p�r�o�j�e�c�t� �m�a�n�a�g�e�r�,
�h�e�l�p�i�n�g� �t�o� �o�r�g�a�n�i�z�e� �a�n�d� �f�o�c�u�s� �t�h�e� �w�o�r�k� �o�f� �h�u�n�d�r�e�d�s� �o�f� �c�o�n�t�r�i�b�u�t�o�r�s� �r�e�v�o�l�v�i�n�g� �a�r�o�u�n�d� �t�h�e
�e�n�g�i�n�e�.� �W�o�r�k�i�n�g� �t�o�g�e�t�h�e�r� �w�i�t�h� �p�e�o�p�l�e� �f�r�o�m� �a�l�l� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d� �i�m�p�r�o�v�e�d� �a�l�l� �a�r�e�a�s� �o�f� �t�h�e
�p�r�o�j�e�c�t�:� �e�n�g�i�n�e� �f�e�a�t�u�r�e�s�,� �u�s�a�b�i�l�i�t�y�,� �l�o�c�a�l�i�z�a�t�i�o�n�,� �a�n�d�,� �o�f� �c�o�u�r�s�e�,� �d�o�c�u�m�e�n�t�a�t�i�o�n�.
�T�h�a�n�k�s� �t�o� �m�a�n�y� �d�e�d�i�c�a�t�e�d� �c�o�n�t�r�i�b�u�t�o�r�s�,� �G�o�d�o�t�'�s� �d�o�c�u�m�e�n�t�a�t�i�o�n� �b�e�c�a�m�e� �o�n�e� �o�f� �t�h�e� �m�o�s�t
�a�c�c�e�s�s�i�b�l�e� �t�e�c�h�n�i�c�a�l� �r�e�s�o�u�r�c�e�s� �t�h�a�t� �I� �h�a�v�e� �s�e�e�n� �i�n� �f�r�e�e� �a�n�d� �o�p�e�n� �s�o�u�r�c�e� �p�r�o�j�e�c�t�s�.� �T�h�i�s� �i�s� �i�n
�g�r�e�a�t� �p�a�r�t� �t�h�a�n�k�s� �t�o� �C�h�r�i�s� �B�r�a�d�f�i�e�l�d�,� �t�h�e� �a�u�t�h�o�r� �o�f� �t�h�i�s� �b�o�o�k�,� �w�h�o� �s�p�e�n�t� �c�o�u�n�t�l�e�s�s� �h�o�u�r�s
�w�r�i�t�i�n�g� �n�e�w� �m�a�t�e�r�i�a�l� �a�n�d� �r�e�v�i�e�w�i�n�g� �c�o�n�t�r�i�b�u�t�i�o�n�s� �t�o� �e�n�s�u�r�e� �t�h�e�i�r� �a�c�c�u�r�a�c�y� �a�n�d� �q�u�a�l�i�t�y� �o�f
�w�r�i�t�i�n�g�.

�W�i�t�h� �t�h�i�s� �b�o�o�k�,� �C�h�r�i�s� �g�o�e�s� �o�n�e� �s�t�e�p� �f�u�r�t�h�e�r� �a�n�d� �p�r�o�v�i�d�e�s� �a� �t�h�o�r�o�u�g�h� �a�n�s�w�e�r� �t�o� �t�h�a�t
�q�u�e�s�t�i�o�n� �(�h�o�w� �d�o� �I� �m�a�k�e� �m�y� �f�i�r�s�t� �g�a�m�e�?�)�,� �s�h�a�r�e�d� �b�y� �m�a�n�y� �G�o�d�o�t� �b�e�g�i�n�n�e�r�s�.� �I�n�d�e�e�d�,� �h�e
�g�o�e�s� �b�e�y�o�n�d� �t�h�a�t�,� �a�s� �G�o�d�o�t� �E�n�g�i�n�e� �G�a�m�e� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�j�e�c�t�s� �w�i�l�l� �l�e�a�d� �y�o�u� �t�h�r�o�u�g�h� �t�h�e
�c�r�e�a�t�i�o�n� �o�f� �f�i�v�e� �f�u�l�l�-�f�e�a�t�u�r�e�d� �g�a�m�e�s• �f�o�u�r� �i�n� �2�D� �a�n�d� �o�n�e� �i�n� �3�D�.� �E�a�c�h� �g�a�m�e� �i�n�t�r�o�d�u�c�e�s� �n�e�w
�f�e�a�t�u�r�e�s� �a�n�d� �c�o�n�c�e�p�t�s� �o�f� �G�o�d�o�t� �s�o� �t�h�a�t� �y�o�u� �c�a�n� �l�e�a�r�n� �h�o�w� �a�n�d� �w�h�e�n� �t�o� �u�s�e� �t�h�e�m� �i�n� �y�o�u�r
�o�w�n� �c�r�e�a�t�i�o�n�s�.� �A�d�v�a�n�c�e�d� �u�s�e�r�s� �w�i�t�h� �e�x�p�e�r�i�e�n�c�e� �i�n� �o�t�h�e�r� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �t�o�o�l�s� �(�o�r� �e�v�e�n
�G�o�d�o�t� �i�t�s�e�l�f�)� �w�i�l�l� �l�e�a�r�n� �h�o�w� �t�o� �u�s�e� �G�o�d�o�t�'�s� �u�n�i�q�u�e� �a�r�c�h�i�t�e�c�t�u�r�e� �a�n�d� �f�e�a�t�u�r�e�s� �t�o� �w�r�i�t�e� �b�e�t�t�e�r�,
�m�o�r�e� �m�a�i�n�t�a�i�n�a�b�l�e� �c�o�d�e� �t�h�r�o�u�g�h� �C�h�r�i�s�'� �s�h�o�w�c�a�s�e� �o�f� �b�e�s�t� �p�r�a�c�t�i�c�e�s�.



�F�r�o�m� �s�e�t�t�i�n�g� �u�p� �G�o�d�o�t� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e� �o�n� �y�o�u�r� �c�o�m�p�u�t�e�r� �t�o� �p�u�b�l�i�s�h�i�n�g� �y�o�u�r� �o�w�n� �g�a�m�e�s
�t�o� �a� �w�i�d�e� �r�a�n�g�e� �o�f� �p�l�a�t�f�o�r�m�s�,� �C�h�r�i�s� �r�u�n�s� �y�o�u� �t�h�r�o�u�g�h� �a�l�l� �t�h�e� �s�t�e�p�s� �i�n� �a� �c�o�n�c�i�s�e� �y�e�t� �t�h�o�r�o�u�g�h
�w�a�y�.� �A�f�t�e�r� �t�h�e� �f�i�r�s�t� �l�e�s�s�o�n�,� �y�o�u� �s�h�o�u�l�d� �a�l�r�e�a�d�y� �b�e� �a�b�l�e� �t�o� �s�e�e� �h�o�w� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d� �a�n�d
�a�c�c�e�s�s�i�b�l�e� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �c�a�n� �b�e� �w�i�t�h� �a� �t�o�o�l� �s�u�c�h� �a�s� �G�o�d�o�t�,� �e�v�e�n� �i�f� �y�o�u� �h�a�d� �n�o� �p�r�i�o�r
�e�x�p�e�r�i�e�n�c�e� �i�n� �g�a�m�e� �c�r�e�a�t�i�o�n�.� �Y�o�u� �w�i�l�l� �a�l�s�o� �f�e�e�l� �a� �g�r�e�a�t� �s�e�n�s�e� �o�f� �a�c�c�o�m�p�l�i�s�h�m�e�n�t� �s�e�e�i�n�g� �y�o�u�r
�o�w�n� �c�r�e�a�t�i�o�n� �p�l�a�y�i�n�g� �o�n� �y�o�u�r� �c�o�m�p�u�t�e�r� �o�r� �s�m�a�r�t�p�h�o�n�e�,� �w�i�t�h� �t�h�e� �p�o�w�e�r� �t�o� �i�m�p�l�e�m�e�n�t� �n�e�w
�g�a�m�e�p�l�a�y� �e�l�e�m�e�n�t�s� �w�i�t�h� �j�u�s�t� �a� �f�e�w� �l�i�n�e�s� �o�f� �c�o�d�e�.
�I� �w�i�s�h� �y�o�u� �a� �l�o�t� �o�f� �f�u�n� �o�n� �y�o�u�r� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �j�o�u�r�n�e�y�,� �a�n�d� �a� �w�a�r�m� �w�e�l�c�o�m�e� �t�o� �t�h�e
�G�o�d�o�t� �c�o�m�m�u�n�i�t�y�.

�R€�m�i� �V�e�r�s�c�h�e�l�d�e

�G�o�d�o�t� �E�n�g�i�n�e� ‚ � �P�r�o�j�e�c�t� �M�a�n�a�g�e�r



�C�o�n�t�r�i�b�u�t�o�r�s

�A�b�o�u�t� �t�h�e� �a�u�t�h�o�r
�C�h�r�i�s� �B�r�a�d�f�i�e�l�d� �h�a�s� �b�e�e�n� �w�o�r�k�i�n�g� �i�n� �t�h�e� �i�n�t�e�r�n�e�t� �t�e�c�h�n�o�l�o�g�y� �s�p�a�c�e� �f�o�r� �m�o�r�e� �t�h�a�n� �2�5� �y�e�a�r�s�.
�H�e� �h�a�s� �w�o�r�k�e�d� �i�n� �t�h�e� �o�n�l�i�n�e� �g�a�m�i�n�g� �s�p�a�c�e� �f�o�r� �a� �n�u�m�b�e�r� �o�f� �s�u�c�c�e�s�s�f�u�l� �M�M�O�s� �a�n�d� �s�o�c�i�a�l
�g�a�m�i�n�g� �p�u�b�l�i�s�h�e�r�s� �i�n� �S�o�u�t�h� �K�o�r�e�a� �a�n�d� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�.� �T�h�r�o�u�g�h�o�u�t� �h�i�s� �g�a�m�e� �i�n�d�u�s�t�r�y
�c�a�r�e�e�r�,� �h�e� �h�a�s� �s�e�r�v�e�d� �a�s� �a� �g�a�m�e� �d�e�s�i�g�n�e�r�,� �d�e�v�e�l�o�p�e�r�,� �p�r�o�d�u�c�t� �m�a�n�a�g�e�r�,� �a�n�d� �b�u�s�i�n�e�s�s
�d�e�v�e�l�o�p�m�e�n�t� �e�x�e�c�u�t�i�v�e�.

�I�n� �2�0�1�2�,� �h�e� �d�i�s�c�o�v�e�r�e�d� �h�i�s� �l�o�v�e� �f�o�r� �t�e�a�c�h�i�n�g� �a�n�d� �f�o�u�n�d�e�d� �K�i�d�s�C�a�n�C�o�d�e� �t�o� �p�r�o�v�i�d�e
�p�r�o�g�r�a�m�m�i�n�g� �i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �c�u�r�r�i�c�u�l�u�m� �t�o� �m�i�d�d�l�e� �a�n�d� �h�i�g�h� �s�c�h�o�o�l� �s�t�u�d�e�n�t�s�.� �H�e� �i�s� �a�l�s�o� �a
�m�e�m�b�e�r� �o�f� �t�h�e� �G�o�d�o�t� �E�n�g�i�n�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �t�e�a�m� �a�n�d� �w�o�r�k�s� �t�o� �p�r�o�v�i�d�e� �l�e�a�r�n�i�n�g� �r�e�s�o�u�r�c�e�s
�f�o�r� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �s�t�u�d�e�n�t�s� �a�r�o�u�n�d� �t�h�e� �w�o�r�l�d�.

�I� �w�o�u�l�d� �l�i�k�e� �t�o� �e�x�p�r�e�s�s�e�s� �m�y� �g�r�a�t�i�t�u�d�e� �t�o� �S�o�k�o�b�a�n� �P�a�c�k� �b�y� �K�e�n�n�e�y� �V�l�e�u�g�e�l�s�,� �S�p�a�c�e�s�h�i�p� �a�r�t
�f�o�u�n�d�e�r� �s�k�o�r�p�i�o�,� �S�u�n�n�y� �L�a�n�d� �a�r�t� �b�y� �L�u�i�s� �Z�u�n�o� �(@ansimuz�)�,� �a�n�d� �3�D� �M�i�n�i�g�o�l�f� �t�i�l�e�s� �b�y
�Y�e�O�l�d�e�D�M� �f�o�r� �t�h�e�i�r� �w�o�r�k�.



�A�b�o�u�t� �t�h�e� �r�e�v�i�e�w�e�r
�M�a�x� �H�i�l�b�r�u�n�n�e�r� �i�s� �a� �G�o�d�o�t� �E�n�g�i�n�e� �c�o�n�t�r�i�b�u�t�o�r� �a�n�d� �C�T�O� �a�t� �a�i�P�h�i�l�o�s� �a�n�d� �w�o�r�k�s� �o�n
�p�r�o�v�i�d�i�n�g� �b�e�t�t�e�r� �p�r�o�d�u�c�t� �s�e�a�r�c�h� �e�x�p�e�r�i�e�n�c�e�s� �u�s�i�n�g� �a�r�t�i�f�i�c�i�a�l� �i�n�t�e�l�l�i�g�e�n�c�e�,� �n�a�t�u�r�a�l� �l�a�n�g�u�a�g�e
�p�r�o�c�e�s�s�i�n�g�,� �a�n�d� �m�a�c�h�i�n�e� �l�e�a�r�n�i�n�g� �i�n� �c�o�o�p�e�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �G�e�r�m�a�n� �R�e�s�e�a�r�c�h� �C�e�n�t�e�r� �f�o�r
�A�r�t�i�f�i�c�i�a�l� �I�n�t�e�l�l�i�g�e�n�c�e� �(�D�F�K�I�)�.

�P�a�c�k�t� �i�s� �s�e�a�r�c�h�i�n�g� �f�o�r� �a�u�t�h�o�r�s� �l�i�k�e� �y�o�u
�I�f� �y�o�u�'�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �b�e�c�o�m�i�n�g� �a�n� �a�u�t�h�o�r� �f�o�r� �P�a�c�k�t�,� �p�l�e�a�s�e� �v�i�s�i�t� authors.packtpub.com
�a�n�d� �a�p�p�l�y� �t�o�d�a�y�.� �W�e� �h�a�v�e� �w�o�r�k�e�d� �w�i�t�h� �t�h�o�u�s�a�n�d�s� �o�f� �d�e�v�e�l�o�p�e�r�s� �a�n�d� �t�e�c�h� �p�r�o�f�e�s�s�i�o�n�a�l�s�,
�j�u�s�t� �l�i�k�e� �y�o�u�,� �t�o� �h�e�l�p� �t�h�e�m� �s�h�a�r�e� �t�h�e�i�r� �i�n�s�i�g�h�t� �w�i�t�h� �t�h�e� �g�l�o�b�a�l� �t�e�c�h� �c�o�m�m�u�n�i�t�y�.� �Y�o�u� �c�a�n
�m�a�k�e� �a� �g�e�n�e�r�a�l� �a�p�p�l�i�c�a�t�i�o�n�,� �a�p�p�l�y� �f�o�r� �a� �s�p�e�c�i�f�i�c� �h�o�t� �t�o�p�i�c� �t�h�a�t� �w�e� �a�r�e� �r�e�c�r�u�i�t�i�n�g� �a�n� �a�u�t�h�o�r
�f�o�r�,� �o�r� �s�u�b�m�i�t� �y�o�u�r� �o�w�n� �i�d�e�a�.
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�P�r�e�f�a�c�e
�T�h�i�s� �b�o�o�k� �i�s� �a�n� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �G�o�d�o�t� �g�a�m�e� �e�n�g�i�n�e� �a�n�d� �i�t�s� �n�e�w� �v�e�r�s�i�o�n�,� �3�.�0�.� �G�o�d�o�t� �3�.�0
�h�a�s� �a� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �n�e�w� �f�e�a�t�u�r�e�s� �a�n�d� �c�a�p�a�b�i�l�i�t�i�e�s� �t�h�a�t� �m�a�k�e� �i�t� �a� �s�t�r�o�n�g� �a�l�t�e�r�n�a�t�i�v�e� �t�o
�m�o�r�e� �e�x�p�e�n�s�i�v�e� �c�o�m�m�e�r�c�i�a�l� �g�a�m�e� �e�n�g�i�n�e�s�.� �F�o�r� �b�e�g�i�n�n�e�r�s�,� �i�t� �o�f�f�e�r�s� �a� �f�r�i�e�n�d�l�y� �w�a�y� �t�o� �l�e�a�r�n
�g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�.� �F�o�r� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e�d� �d�e�v�e�l�o�p�e�r�s�,� �G�o�d�o�t� �i�s� �a� �p�o�w�e�r�f�u�l�,
�c�u�s�t�o�m�i�z�a�b�l�e� �t�o�o�l� �f�o�r� �b�r�i�n�g�i�n�g� �v�i�s�i�o�n�s� �t�o� �l�i�f�e�.

�T�h�i�s� �b�o�o�k� �w�i�l�l� �h�a�v�e� �a� �p�r�o�j�e�c�t�-�b�a�s�e�d� �a�p�p�r�o�a�c�h�.� �I�t� �c�o�n�s�i�s�t�s� �o�f� �f�i�v�e� �p�r�o�j�e�c�t�s� �t�h�a�t� �w�i�l�l� �h�e�l�p
�d�e�v�e�l�o�p�e�r�s� �a�c�h�i�e�v�e� �a� �s�o�u�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �h�o�w� �t�o� �u�s�e� �t�h�e� �G�o�d�o�t� �e�n�g�i�n�e� �t�o� �b�u�i�l�d� �g�a�m�e�s�.

�W�h�o� �t�h�i�s� �b�o�o�k� �i�s� �f�o�r
�T�h�i�s� �b�o�o�k� �i�s� �f�o�r� �a�n�y�o�n�e� �w�h�o� �w�a�n�t�s� �t�o� �l�e�a�r�n� �h�o�w� �t�o� �m�a�k�e� �g�a�m�e�s� �u�s�i�n�g� �a� �m�o�d�e�r�n� �g�a�m�e
�e�n�g�i�n�e�.� �N�e�w� �u�s�e�r�s� �a�n�d� �e�x�p�e�r�i�e�n�c�e�d� �d�e�v�e�l�o�p�e�r�s� �a�l�i�k�e� �w�i�l�l� �f�i�n�d� �i�t� �a� �h�e�l�p�f�u�l� �r�e�s�o�u�r�c�e�.� �S�o�m�e
�p�r�o�g�r�a�m�m�i�n�g� �e�x�p�e�r�i�e�n�c�e� �i�s� �r�e�c�o�m�m�e�n�d�e�d�.

�W�h�a�t� �t�h�i�s� �b�o�o�k� �c�o�v�e�r�s
�T�h�i�s� �b�o�o�k� �i�s� �a� �p�r�o�j�e�c�t�-�b�a�s�e�d� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �u�s�i�n�g� �t�h�e� �G�o�d�o�t� �g�a�m�e� �e�n�g�i�n�e�.� �E�a�c�h� �o�f� �t�h�e� �f�i�v�e
�g�a�m�e� �p�r�o�j�e�c�t�s� �b�u�i�l�d�s� �o�n� �t�h�e� �c�o�n�c�e�p�t�s� �l�e�a�r�n�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �p�r�o�j�e�c�t�.

Chapter 1 �,� �I�n�t�r�o�d�u�c�t�i�o�n�,� �i�n�t�r�o�d�u�c�e�s� �t�h�e� �c�o�n�c�e�p�t� �o�f� �g�a�m�e� �e�n�g�i�n�e�s� �i�n� �g�e�n�e�r�a�l� �a�n�d� �G�o�d�o�t
�s�p�e�c�i�f�i�c�a�l�l�y�,� �i�n�c�l�u�d�i�n�g� �h�o�w� �t�o� �d�o�w�n�l�o�a�d� �G�o�d�o�t� �a�n�d� �i�n�s�t�a�l�l� �i�t� �o�n� �y�o�u�r� �c�o�m�p�u�t�e�r�.

Chapter 2 �,� �C�o�i�n� �D�a�s�h�,� �d�e�a�l�s� �w�i�t�h� �a� �s�m�a�l�l� �g�a�m�e� �t�h�a�t� �d�e�m�o�n�s�t�r�a�t�e�s� �h�o�w� �t�o� �c�r�e�a�t�e� �s�c�e�n�e�s� �a�n�d
�w�o�r�k� �w�i�t�h� �G�o�d�o�t�'�s� �n�o�d�e� �a�r�c�h�i�t�e�c�t�u�r�e�.

Chapter 3 �,� �E�s�c�a�p�e� �t�h�e� �M�a�z�e�,� �e�n�t�a�i�l�s� �a� �p�r�o�j�e�c�t� �b�a�s�e�d� �o�n� �a� �t�o�p�-�d�o�w�n� �m�a�z�e� �g�a�m�e� �t�h�a�t� �w�i�l�l
�s�h�o�w� �h�o�w� �t�o� �u�s�e� �G�o�d�o�t�'�s� �p�o�w�e�r�f�u�l� �i�n�h�e�r�i�t�a�n�c�e� �f�e�a�t�u�r�e�s� �a�n�d� �n�o�d�e�s� �f�o�r� �t�i�l�e� �m�a�p�s� �a�n�d� �s�p�r�i�t�e
�a�n�i�m�a�t�i�o�n�.

Chapter 4 �,� �S�p�a�c�e� �R�o�c�k�s�,� �d�e�m�o�n�s�t�r�a�t�e�s� �w�o�r�k�i�n�g� �w�i�t�h� �p�h�y�s�i�c�s� �b�o�d�i�e�s� �t�o� �c�r�e�a�t�e� �a�n� �A�s�t�e�r�o�i�d�s�-
�s�t�y�l�e� �s�p�a�c�e� �g�a�m�e�.

Chapter 5 �,� �J�u�n�g�l�e� �J�u�m�p�,� �i�n�v�o�l�v�e�s� �a� �s�i�d�e�-�s�c�r�o�l�l�i�n�g� �p�l�a�t�f�o�r�m� �g�a�m�e� �i�n� �t�h�e� �s�p�i�r�i�t� �o�f� �S�u�p�e�r� �M�a�r�i�o
�B�r�o�t�h�e�r�s�.� �Y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �k�i�n�e�m�a�t�i�c� �b�o�d�i�e�s�,� �a�n�i�m�a�t�i�o�n� �s�t�a�t�e�s�,� �a�n�d� �p�a�r�a�l�l�a�x� �b�a�c�k�g�r�o�u�n�d�s�.
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Chapter 6 �,� �3�D� �M�i�n�i�g�o�l�f�,� �e�x�t�e�n�d�s� �t�h�e� �p�r�e�v�i�o�u�s� �c�o�n�c�e�p�t�s� �i�n�t�o� �t�h�r�e�e� �d�i�m�e�n�s�i�o�n�s�.� �Y�o�u�'�l�l� �w�o�r�k
�w�i�t�h� �m�e�s�h�e�s�,� �l�i�g�h�t�i�n�g�,� �a�n�d� �c�a�m�e�r�a� �c�o�n�t�r�o�l�.

Chapter 7 �,� �A�d�d�i�t�i�o�n�a�l� �T�o�p�i�c�s�,� �c�o�v�e�r�s� �e�v�e�n� �m�o�r�e� �t�o�p�i�c�s� �t�o� �e�x�p�l�o�r�e� �o�n�c�e� �y�o�u�'�v�e� �m�a�s�t�e�r�e�d� �t�h�e
�m�a�t�e�r�i�a�l� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r�s�.

�T�o� �g�e�t� �t�h�e� �m�o�s�t� �o�u�t� �o�f� �t�h�i�s� �b�o�o�k
�T�o� �b�e�s�t� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �e�x�a�m�p�l�e� �c�o�d�e� �i�n� �t�h�i�s� �b�o�o�k�,� �y�o�u� �s�h�o�u�l�d� �h�a�v�e� �a� �g�e�n�e�r�a�l� �k�n�o�w�l�e�d�g�e� �o�f
�p�r�o�g�r�a�m�m�i�n�g�,� �p�r�e�f�e�r�a�b�l�y� �w�i�t�h� �a� �m�o�d�e�r�n�,� �d�y�n�a�m�i�c�a�l�l�y�-�t�y�p�e�d� �l�a�n�g�u�a�g�e�,� �s�u�c�h� �a�s� �P�y�t�h�o�n� �o�r
�J�a�v�a�S�c�r�i�p�t�.� �I�f� �y�o�u�'�r�e� �n�e�w� �t�o� �p�r�o�g�r�a�m�m�i�n�g� �e�n�t�i�r�e�l�y�,� �y�o�u� �m�a�y� �w�i�s�h� �t�o� �r�e�v�i�e�w� �a� �b�e�g�i�n�n�e�r
�P�y�t�h�o�n� �t�u�t�o�r�i�a�l� �b�e�f�o�r�e� �d�i�v�i�n�g� �i�n�t�o� �t�h�e� �g�a�m�e� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �b�o�o�k�.

�G�o�d�o�t� �w�i�l�l� �r�u�n� �o�n� �a�n�y� �r�e�l�a�t�i�v�e�l�y� �m�o�d�e�r�n� �P�C� �r�u�n�n�i�n�g� �W�i�n�d�o�w�s�,� �m�a�c�O�S�,� �o�r� �L�i�n�u�x� �o�p�e�r�a�t�i�n�g
�s�y�s�t�e�m�s�.� �Y�o�u�r� �v�i�d�e�o� �c�a�r�d� �m�u�s�t� �s�u�p�p�o�r�t� �O�p�e�n�G�L� �E�S� �3�.�0�.

�D�o�w�n�l�o�a�d� �t�h�e� �e�x�a�m�p�l�e� �c�o�d�e� �f�i�l�e�s
�Y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �t�h�e� �e�x�a�m�p�l�e� �c�o�d�e� �f�i�l�e�s� �f�o�r� �t�h�i�s� �b�o�o�k� �f�r�o�m� �y�o�u�r� �a�c�c�o�u�n�t� �a�t
www.packtpub.com �.� �I�f� �y�o�u� �p�u�r�c�h�a�s�e�d� �t�h�i�s� �b�o�o�k� �e�l�s�e�w�h�e�r�e�,� �y�o�u� �c�a�n� �v�i�s�i�t
www.packtpub.com/support � �a�n�d� �r�e�g�i�s�t�e�r� �t�o� �h�a�v�e� �t�h�e� �f�i�l�e�s� �e�m�a�i�l�e�d� �d�i�r�e�c�t�l�y� �t�o� �y�o�u�.

�Y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �t�h�e� �c�o�d�e� �f�i�l�e�s� �b�y� �f�o�l�l�o�w�i�n�g� �t�h�e�s�e� �s�t�e�p�s�:

�L�o�g� �i�n� �o�r� �r�e�g�i�s�t�e�r� �a�t� www.packtpub.com �.�1�.
�S�e�l�e�c�t� �t�h�e� �S�U�P�P�O�R�T� �t�a�b�.�2�.
�C�l�i�c�k� �o�n� �C�o�d�e� �D�o�w�n�l�o�a�d�s� �&� �E�r�r�a�t�a�.�3�.
�E�n�t�e�r� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �b�o�o�k� �i�n� �t�h�e� �S�e�a�r�c�h� �b�o�x� �a�n�d� �f�o�l�l�o�w� �t�h�e� �o�n�s�c�r�e�e�n�4�.
�i�n�s�t�r�u�c�t�i�o�n�s�.

�O�n�c�e� �t�h�e� �f�i�l�e� �i�s� �d�o�w�n�l�o�a�d�e�d�,� �p�l�e�a�s�e� �m�a�k�e� �s�u�r�e� �t�h�a�t� �y�o�u� �u�n�z�i�p� �o�r� �e�x�t�r�a�c�t� �t�h�e� �f�o�l�d�e�r� �u�s�i�n�g� �t�h�e
�l�a�t�e�s�t� �v�e�r�s�i�o�n� �o�f�:

�W�i�n�R�A�R�/�7�-�Z�i�p� �f�o�r� �W�i�n�d�o�w�s
�Z�i�p�e�g�/�i�Z�i�p�/�U�n�R�a�r�X� �f�o�r� �M�a�c
�7�-�Z�i�p�/�P�e�a�Z�i�p� �f�o�r� �L�i�n�u�x
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�c�o�d�e�,� �i�t� �w�i�l�l� �b�e� �u�p�d�a�t�e�d� �o�n� �t�h�e� �e�x�i�s�t�i�n�g� �G�i�t�H�u�b� �r�e�p�o�s�i�t�o�r�y�.
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�W�e� �a�l�s�o� �h�a�v�e� �o�t�h�e�r� �c�o�d�e� �b�u�n�d�l�e�s� �f�r�o�m� �o�u�r� �r�i�c�h� �c�a�t�a�l�o�g� �o�f� �b�o�o�k�s� �a�n�d� �v�i�d�e�o�s� �a�v�a�i�l�a�b�l�e
�a�t� https:/ � / �github. � com/ �PacktPublishing/ � �.� �C�h�e�c�k� �t�h�e�m� �o�u�t�!

�D�o�w�n�l�o�a�d� �t�h�e� �c�o�l�o�r� �i�m�a�g�e�s
�W�e� �a�l�s�o� �p�r�o�v�i�d�e� �a� �P�D�F� �f�i�l�e� �t�h�a�t� �h�a�s� �c�o�l�o�r� �i�m�a�g�e�s� �o�f� �t�h�e� �s�c�r�e�e�n�s�h�o�t�s�/�d�i�a�g�r�a�m�s� �u�s�e�d� �i�n� �t�h�i�s
�b�o�o�k�.� �Y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �i�t� �h�e�r�e�:� https:/ � / �www. �packtpub. � com/ �sites/ � default/ � files/
downloads/ � GodotEngineGameDevelopmentProjects_ � ColorImages. � pdf �.

�C�o�n�v�e�n�t�i�o�n�s� �u�s�e�d
�T�h�e�r�e� �a�r�e� �a� �n�u�m�b�e�r� �o�f� �t�e�x�t� �c�o�n�v�e�n�t�i�o�n�s� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �b�o�o�k�.

CodeInText �:� �I�n�d�i�c�a�t�e�s� �c�o�d�e� �w�o�r�d�s� �i�n� �t�e�x�t�,� �d�a�t�a�b�a�s�e� �t�a�b�l�e� �n�a�m�e�s�,� �f�o�l�d�e�r� �n�a�m�e�s�,� �f�i�l�e�n�a�m�e�s�,
�f�i�l�e� �e�x�t�e�n�s�i�o�n�s�,� �p�a�t�h�n�a�m�e�s�,� �d�u�m�m�y� �U�R�L�s�,� �u�s�e�r� �i�n�p�u�t�,� �a�n�d� �T�w�i�t�t�e�r� �h�a�n�d�l�e�s�.� �H�e�r�e� �i�s� �a�n
�e�x�a�m�p�l�e�:� �"�M�o�u�n�t� �t�h�e� �d�o�w�n�l�o�a�d�e�d� WebStorm-10*.dmg � �d�i�s�k� �i�m�a�g�e� �f�i�l�e� �a�s� �a�n�o�t�h�e�r� �d�i�s�k� �i�n
�y�o�u�r� �s�y�s�t�e�m�.�"

�A� �b�l�o�c�k� �o�f� �c�o�d�e� �i�s� �s�e�t� �a�s� �f�o�l�l�o�w�s�:

extends Area2D

export (int) var speed
var velocity = Vector2()
var screensize = Vector2(480, 720)

�A�n�y� �c�o�m�m�a�n�d�-�l�i�n�e� �i�n�p�u�t� �o�r� �o�u�t�p�u�t� �i�s� �w�r�i�t�t�e�n� �a�s� �f�o�l�l�o�w�s�:

�a�d�b� �i�n�s�t�a�l�l� �d�o�d�g�e�.�a�p�k

�B�o�l�d�:� �I�n�d�i�c�a�t�e�s� �a� �n�e�w� �t�e�r�m�,� �a�n� �i�m�p�o�r�t�a�n�t� �w�o�r�d�,� �o�r� �w�o�r�d�s� �t�h�a�t� �y�o�u� �s�e�e� �o�n�s�c�r�e�e�n�.� �F�o�r
�e�x�a�m�p�l�e�,� �w�o�r�d�s� �i�n� �m�e�n�u�s� �o�r� �d�i�a�l�o�g� �b�o�x�e�s� �a�p�p�e�a�r� �i�n� �t�h�e� �t�e�x�t� �l�i�k�e� �t�h�i�s�.� �H�e�r�e� �i�s� �a�n� �e�x�a�m�p�l�e�:
�"�T�h�e� �m�a�i�n� �p�o�r�t�i�o�n� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w� �i�s� �t�h�e� �V�i�e�w�p�o�r�t�.�"

�W�a�r�n�i�n�g�s� �o�r� �i�m�p�o�r�t�a�n�t� �n�o�t�e�s� �a�p�p�e�a�r� �l�i�k�e� �t�h�i�s�.

�T�i�p�s� �a�n�d� �t�r�i�c�k�s� �a�p�p�e�a�r� �l�i�k�e� �t�h�i�s�.
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�G�e�t� �i�n� �t�o�u�c�h
�F�e�e�d�b�a�c�k� �f�r�o�m� �o�u�r� �r�e�a�d�e�r�s� �i�s� �a�l�w�a�y�s� �w�e�l�c�o�m�e�.

�G�e�n�e�r�a�l� �f�e�e�d�b�a�c�k�:� �E�m�a�i�l� feedback@packtpub.com � �a�n�d� �m�e�n�t�i�o�n� �t�h�e� �b�o�o�k� �t�i�t�l�e� �i�n� �t�h�e
�s�u�b�j�e�c�t� �o�f� �y�o�u�r� �m�e�s�s�a�g�e�.� �I�f� �y�o�u� �h�a�v�e� �q�u�e�s�t�i�o�n�s� �a�b�o�u�t� �a�n�y� �a�s�p�e�c�t� �o�f� �t�h�i�s� �b�o�o�k�,� �p�l�e�a�s�e� �e�m�a�i�l
�u�s� �a�t� questions@packtpub.com �.

�E�r�r�a�t�a�:� �A�l�t�h�o�u�g�h� �w�e� �h�a�v�e� �t�a�k�e�n� �e�v�e�r�y� �c�a�r�e� �t�o� �e�n�s�u�r�e� �t�h�e� �a�c�c�u�r�a�c�y� �o�f� �o�u�r� �c�o�n�t�e�n�t�,� �m�i�s�t�a�k�e�s
�d�o� �h�a�p�p�e�n�.� �I�f� �y�o�u� �h�a�v�e� �f�o�u�n�d� �a� �m�i�s�t�a�k�e� �i�n� �t�h�i�s� �b�o�o�k�,� �w�e� �w�o�u�l�d� �b�e� �g�r�a�t�e�f�u�l� �i�f� �y�o�u� �w�o�u�l�d
�r�e�p�o�r�t� �t�h�i�s� �t�o� �u�s�.� �P�l�e�a�s�e� �v�i�s�i�t� www.packtpub.com/submit-errata �,� �s�e�l�e�c�t�i�n�g� �y�o�u�r� �b�o�o�k�,
�c�l�i�c�k�i�n�g� �o�n� �t�h�e� �E�r�r�a�t�a� �S�u�b�m�i�s�s�i�o�n� �F�o�r�m� �l�i�n�k�,� �a�n�d� �e�n�t�e�r�i�n�g� �t�h�e� �d�e�t�a�i�l�s�.

�P�i�r�a�c�y�:� �I�f� �y�o�u� �c�o�m�e� �a�c�r�o�s�s� �a�n�y� �i�l�l�e�g�a�l� �c�o�p�i�e�s� �o�f� �o�u�r� �w�o�r�k�s� �i�n� �a�n�y� �f�o�r�m� �o�n� �t�h�e� �I�n�t�e�r�n�e�t�,� �w�e
�w�o�u�l�d� �b�e� �g�r�a�t�e�f�u�l� �i�f� �y�o�u� �w�o�u�l�d� �p�r�o�v�i�d�e� �u�s� �w�i�t�h� �t�h�e� �l�o�c�a�t�i�o�n� �a�d�d�r�e�s�s� �o�r� �w�e�b�s�i�t�e� �n�a�m�e�.
�P�l�e�a�s�e� �c�o�n�t�a�c�t� �u�s� �a�t� copyright@packtpub.com � �w�i�t�h� �a� �l�i�n�k� �t�o� �t�h�e� �m�a�t�e�r�i�a�l�.

�I�f� �y�o�u� �a�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �b�e�c�o�m�i�n�g� �a�n� �a�u�t�h�o�r�:� �I�f� �t�h�e�r�e� �i�s� �a� �t�o�p�i�c� �t�h�a�t� �y�o�u� �h�a�v�e� �e�x�p�e�r�t�i�s�e� �i�n
�a�n�d� �y�o�u� �a�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �e�i�t�h�e�r� �w�r�i�t�i�n�g� �o�r� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o� �a� �b�o�o�k�,� �p�l�e�a�s�e� �v�i�s�i�t
authors.packtpub.com �.

�R�e�v�i�e�w�s
�P�l�e�a�s�e� �l�e�a�v�e� �a� �r�e�v�i�e�w�.� �O�n�c�e� �y�o�u� �h�a�v�e� �r�e�a�d� �a�n�d� �u�s�e�d� �t�h�i�s� �b�o�o�k�,� �w�h�y� �n�o�t� �l�e�a�v�e� �a� �r�e�v�i�e�w� �o�n
�t�h�e� �s�i�t�e� �t�h�a�t� �y�o�u� �p�u�r�c�h�a�s�e�d� �i�t� �f�r�o�m�?� �P�o�t�e�n�t�i�a�l� �r�e�a�d�e�r�s� �c�a�n� �t�h�e�n� �s�e�e� �a�n�d� �u�s�e� �y�o�u�r� �u�n�b�i�a�s�e�d
�o�p�i�n�i�o�n� �t�o� �m�a�k�e� �p�u�r�c�h�a�s�e� �d�e�c�i�s�i�o�n�s�,� �w�e� �a�t� �P�a�c�k�t� �c�a�n� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �y�o�u� �t�h�i�n�k� �a�b�o�u�t� �o�u�r
�p�r�o�d�u�c�t�s�,� �a�n�d� �o�u�r� �a�u�t�h�o�r�s� �c�a�n� �s�e�e� �y�o�u�r� �f�e�e�d�b�a�c�k� �o�n� �t�h�e�i�r� �b�o�o�k�.� �T�h�a�n�k� �y�o�u�!

�F�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �P�a�c�k�t�,� �p�l�e�a�s�e� �v�i�s�i�t� packtpub.com �.
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http://authors.packtpub.com/
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�1
�I�n�t�r�o�d�u�c�t�i�o�n

�W�h�e�t�h�e�r� �i�t�'�s� �y�o�u�r� �d�e�s�i�r�e�d� �c�a�r�e�e�r� �o�r� �a� �r�e�c�r�e�a�t�i�o�n�a�l� �h�o�b�b�y�,� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �a� �f�u�n� �a�n�d
�r�e�w�a�r�d�i�n�g� �e�n�d�e�a�v�o�r�.� �T�h�e�r�e� �n�e�v�e�r� �b�e�e�n� �a� �b�e�t�t�e�r� �t�i�m�e� �t�o� �g�e�t� �s�t�a�r�t�e�d� �i�n� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�.
�M�o�d�e�r�n� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �a�n�d� �t�o�o�l�s� �h�a�v�e� �m�a�d�e� �i�t� �e�a�s�i�e�r� �t�h�a�n� �e�v�e�r� �t�o� �b�u�i�l�d� �h�i�g�h�-
�q�u�a�l�i�t�y� �g�a�m�e�s� �a�n�d� �d�i�s�t�r�i�b�u�t�e� �t�h�e�m� �t�o� �t�h�e� �w�o�r�l�d�.� �I�f� �y�o�u�'�r�e� �r�e�a�d�i�n�g� �t�h�i�s� �b�o�o�k�,� �t�h�e�n� �y�o�u�'�v�e� �s�e�t
�y�o�u�r� �f�e�e�t� �o�n� �t�h�e� �p�a�t�h� �t�o� �m�a�k�i�n�g� �t�h�e� �g�a�m�e� �o�f� �y�o�u�r� �d�r�e�a�m�s�.

�T�h�i�s� �b�o�o�k� �i�s� �a�n� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �G�o�d�o�t� �g�a�m�e� �e�n�g�i�n�e� �a�n�d� �i�t�s� �n�e�w� �3�.�0� �v�e�r�s�i�o�n�,� �w�h�i�c�h� �w�a�s
�r�e�l�e�a�s�e�d� �i�n� �e�a�r�l�y� �2�0�1�8�.� �G�o�d�o�t� �3�.�0� �h�a�s� �a� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �n�e�w� �f�e�a�t�u�r�e�s� �a�n�d� �c�a�p�a�b�i�l�i�t�i�e�s� �t�h�a�t
�m�a�k�e� �i�t� �a� �s�t�r�o�n�g� �a�l�t�e�r�n�a�t�i�v�e� �t�o� �e�x�p�e�n�s�i�v�e� �c�o�m�m�e�r�c�i�a�l� �g�a�m�e� �e�n�g�i�n�e�s�.� �F�o�r� �b�e�g�i�n�n�e�r�s�,� �i�t� �o�f�f�e�r�s
�a� �f�r�i�e�n�d�l�y� �w�a�y� �t�o� �l�e�a�r�n� �f�u�n�d�a�m�e�n�t�a�l� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �t�e�c�h�n�i�q�u�e�s�.� �F�o�r� �m�o�r�e� �e�x�p�e�r�i�e�n�c�e�d
�d�e�v�e�l�o�p�e�r�s�,� �G�o�d�o�t� �i�s� �a� �p�o�w�e�r�f�u�l�,� �c�u�s�t�o�m�i�z�a�b�l�e�,� �a�n�d� �o�p�e�n� �t�o�o�l� �f�o�r� �b�r�i�n�g�i�n�g� �y�o�u�r� �v�i�s�i�o�n�s� �t�o
�l�i�f�e�.

�T�h�i�s� �b�o�o�k� �t�a�k�e�s� �a� �p�r�o�j�e�c�t�-�b�a�s�e�d� �a�p�p�r�o�a�c�h� �t�h�a�t� �w�i�l�l� �i�n�t�r�o�d�u�c�e� �y�o�u� �t�o� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l�s� �o�f� �t�h�e
�e�n�g�i�n�e�.� �I�t� �c�o�n�s�i�s�t�s� �o�f� �f�i�v�e� �g�a�m�e�s� �t�h�a�t� �a�r�e� �d�e�s�i�g�n�e�d� �t�o� �h�e�l�p� �y�o�u� �a�c�h�i�e�v�e� �a� �s�o�u�n�d
�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �c�o�n�c�e�p�t�s� �a�n�d� �h�o�w� �t�h�e�y�'�r�e� �a�p�p�l�i�e�d� �i�n� �G�o�d�o�t�.� �A�l�o�n�g
�t�h�e� �w�a�y�,� �y�o�u� �w�i�l�l� �l�e�a�r�n� �h�o�w� �G�o�d�o�t� �w�o�r�k�s� �a�n�d� �a�b�s�o�r�b� �i�m�p�o�r�t�a�n�t� �t�e�c�h�n�i�q�u�e�s� �t�h�a�t� �y�o�u� �c�a�n
�a�p�p�l�y� �t�o� �y�o�u�r� �p�r�o�j�e�c�t�s�.

�G�e�n�e�r�a�l� �a�d�v�i�c�e
�T�h�i�s� �s�e�c�t�i�o�n� �c�o�n�t�a�i�n�s� �s�o�m�e� �g�e�n�e�r�a�l� �a�d�v�i�c�e� �t�o� �r�e�a�d�e�r�s�,� �b�a�s�e�d� �o�n� �t�h�e� �a�u�t�h�o�r�'�s� �e�x�p�e�r�i�e�n�c�e� �a�s� �a
�t�e�a�c�h�e�r� �a�n�d� �l�e�c�t�u�r�e�r�.� �K�e�e�p� �t�h�e�s�e� �t�i�p�s� �i�n� �m�i�n�d� �a�s� �y�o�u� �w�o�r�k� �t�h�r�o�u�g�h� �t�h�e� �b�o�o�k�,� �e�s�p�e�c�i�a�l�l�y� �i�f
�y�o�u�'�r�e� �v�e�r�y� �n�e�w� �t�o� �p�r�o�g�r�a�m�m�i�n�g�.

�T�r�y� �t�o� �f�o�l�l�o�w� �t�h�e� �p�r�o�j�e�c�t�s� �i�n� �t�h�e� �b�o�o�k� �i�n� �o�r�d�e�r�.� �L�a�t�e�r� �c�h�a�p�t�e�r�s� �m�a�y� �b�u�i�l�d� �o�n� �t�o�p�i�c�s� �t�h�a�t� �w�e�r�e
�i�n�t�r�o�d�u�c�e�d� �i�n� �e�a�r�l�i�e�r� �c�h�a�p�t�e�r�s�,� �w�h�e�r�e� �t�h�e�y� �a�r�e� �e�x�p�l�a�i�n�e�d� �i�n� �m�o�r�e� �d�e�t�a�i�l�.� �W�h�e�n� �y�o�u
�e�n�c�o�u�n�t�e�r� �s�o�m�e�t�h�i�n�g� �t�h�a�t� �y�o�u� �d�o�n�'�t� �r�e�m�e�m�b�e�r�,� �g�o� �b�a�c�k� �a�n�d� �r�e�v�i�e�w� �t�h�a�t� �t�o�p�i�c� �i�n� �t�h�e� �e�a�r�l�i�e�r
�c�h�a�p�t�e�r�.� �N�o� �o�n�e� �i�s� �t�i�m�i�n�g� �y�o�u�,� �a�n�d� �t�h�e�r�e�'�s� �n�o� �p�r�i�z�e� �f�o�r� �f�i�n�i�s�h�i�n�g� �t�h�e� �b�o�o�k� �q�u�i�c�k�l�y�.
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�T�h�e�r�e� �i�s� �a� �l�o�t� �o�f� �m�a�t�e�r�i�a�l� �t�o� �a�b�s�o�r�b� �h�e�r�e�.� �D�o�n�'�t� �f�e�e�l� �d�i�s�c�o�u�r�a�g�e�d� �i�f� �y�o�u� �d�o�n�'�t� �g�e�t� �i�t� �a�t� �f�i�r�s�t�.
�T�h�e� �g�o�a�l� �i�s� �n�o�t� �t�o� �b�e�c�o�m�e� �a�n� �e�x�p�e�r�t� �i�n� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �o�v�e�r�n�i�g�h�t• �t�h�a�t�'�s� �j�u�s�t� �n�o�t
�p�o�s�s�i�b�l�e�.� �R�e�p�e�t�i�t�i�o�n� �i�s� �t�h�e� �k�e�y� �t�o� �l�e�a�r�n�i�n�g� �c�o�m�p�l�e�x� �t�o�p�i�c�s�;� �t�h�e� �m�o�r�e� �y�o�u� �w�o�r�k� �w�i�t�h� �G�o�d�o�t�'�s
�f�e�a�t�u�r�e�s�,� �t�h�e� �m�o�r�e� �f�a�m�i�l�i�a�r� �a�n�d� �e�a�s�y� �t�h�e�y� �w�i�l�l� �s�t�a�r�t� �t�o� �s�e�e�m�.� �T�r�y� �l�o�o�k�i�n�g� �b�a�c�k� �a�t� Chapter 2 �,
�C�o�i�n� �D�a�s�h�,� �w�h�e�n� �y�o�u� �f�i�n�i�s�h� Chapter 7 �,� �A�d�d�i�t�i�o�n�a�l� �T�o�p�i�c�s�.� �Y�o�u�'�l�l� �b�e� �s�u�r�p�r�i�s�e�d� �a�t� �h�o�w� �m�u�c�h
�m�o�r�e� �y�o�u�'�l�l� �u�n�d�e�r�s�t�a�n�d� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �f�i�r�s�t� �t�i�m�e� �y�o�u� �r�e�a�d� �i�t�.

�I�f� �y�o�u�'�r�e� �u�s�i�n�g� �t�h�e� �P�D�F� �v�e�r�s�i�o�n� �o�f� �t�h�i�s� �b�o�o�k�,� �r�e�s�i�s�t� �t�h�e� �t�e�m�p�t�a�t�i�o�n� �t�o� �c�o�p�y� �a�n�d� �p�a�s�t�e� �t�h�e
�c�o�d�e�.� �T�y�p�i�n�g� �t�h�e� �c�o�d�e� �y�o�u�r�s�e�l�f� �w�i�l�l� �e�n�g�a�g�e� �m�o�r�e� �o�f� �y�o�u�r� �b�r�a�i�n�.� �I�t�'�s� �s�i�m�i�l�a�r� �t�o� �h�o�w� �t�a�k�i�n�g
�n�o�t�e�s� �d�u�r�i�n�g� �a� �l�e�c�t�u�r�e� �h�e�l�p�s� �y�o�u� �l�e�a�r�n� �b�e�t�t�e�r� �t�h�a�n� �j�u�s�t� �l�i�s�t�e�n�i�n�g�,� �e�v�e�n� �i�f� �y�o�u� �n�e�v�e�r� �r�e�a�d� �t�h�e
�n�o�t�e�s�.� �I�f� �y�o�u�'�r�e� �a� �s�l�o�w� �t�y�p�i�s�t�,� �i�t� �w�i�l�l� �a�l�s�o� �h�e�l�p� �y�o�u� �w�o�r�k� �o�n� �y�o�u�r� �t�y�p�i�n�g� �s�p�e�e�d�.� �I�n� �a� �n�u�t�s�h�e�l�l�:
�y�o�u�'�r�e� �a� �p�r�o�g�r�a�m�m�e�r�,� �s�o� �g�e�t� �u�s�e�d� �t�o� �t�y�p�i�n�g� �c�o�d�e�!

�O�n�e� �o�f� �t�h�e� �b�i�g�g�e�s�t� �m�i�s�t�a�k�e�s� �t�h�a�t� �n�e�w� �g�a�m�e� �d�e�v�e�l�o�p�e�r�s� �m�a�k�e� �i�s� �t�a�k�i�n�g� �o�n� �a� �b�i�g�g�e�r� �p�r�o�j�e�c�t
�t�h�a�n� �t�h�e�y� �c�a�n� �h�a�n�d�l�e�.� �I�t� �i�s� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �t�o� �k�e�e�p� �t�h�e� �s�c�o�p�e� �o�f� �y�o�u�r� �p�r�o�j�e�c�t� �a�s� �s�m�a�l�l� �a�s
�p�o�s�s�i�b�l�e� �w�h�e�n� �s�t�a�r�t�i�n�g� �o�u�t�.� �Y�o�u� �w�i�l�l� �b�e� �m�u�c�h� �m�o�r�e� �s�u�c�c�e�s�s�f�u�l� �(�a�n�d� �l�e�a�r�n� �m�o�r�e�)� �i�f� �y�o�u� �f�i�n�i�s�h
�t�w�o� �o�r� �t�h�r�e�e� �s�m�a�l�l� �g�a�m�e�s� �t�h�a�n� �i�f� �y�o�u� �h�a�v�e� �a� �l�a�r�g�e�,� �i�n�c�o�m�p�l�e�t�e� �p�r�o�j�e�c�t� �t�h�a�t� �h�a�s� �g�r�o�w�n
�b�e�y�o�n�d� �y�o�u�r� �a�b�i�l�i�t�y� �t�o� �m�a�n�a�g�e�.

�Y�o�u�'�l�l� �n�o�t�i�c�e� �t�h�a�t� �t�h�e� �f�i�v�e� �g�a�m�e�s� �i�n� �t�h�i�s� �b�o�o�k� �f�o�l�l�o�w� �t�h�i�s� �s�t�r�a�t�e�g�y� �v�e�r�y� �s�t�r�i�c�t�l�y�.� �T�h�e�y� �a�r�e� �a�l�l
�s�m�a�l�l� �i�n� �s�c�o�p�e�,� �b�o�t�h� �f�o�r� �p�r�a�c�t�i�c�a�l� �r�e�a�s�o�n�s• �t�o� �f�i�t� �r�e�a�s�o�n�a�b�l�y� �i�n�t�o� �b�o�o�k�-�s�i�z�e�d� �l�e�s�s�o�n�s• �b�u�t
�a�l�s�o� �t�o� �r�e�m�a�i�n� �f�o�c�u�s�e�d� �o�n� �t�e�a�c�h�i�n�g� �y�o�u� �t�h�e� �b�a�s�i�c�s�.� �A�s� �y�o�u� �b�u�i�l�d� �t�h�e�m�,� �y�o�u� �w�i�l�l� �l�i�k�e�l�y� �f�i�n�d
�y�o�u�r�s�e�l�f� �t�h�i�n�k�i�n�g� �o�f� �a�d�d�i�t�i�o�n�a�l� �f�e�a�t�u�r�e�s� �a�n�d� �g�a�m�e�p�l�a�y� �e�l�e�m�e�n�t�s� �r�i�g�h�t� �a�w�a�y�.� �W�h�a�t� �i�f� �t�h�e
�s�p�a�c�e�s�h�i�p� �h�a�d� �u�p�g�r�a�d�e�s�?� �W�h�a�t� �i�f� �t�h�e� �c�h�a�r�a�c�t�e�r� �c�o�u�l�d� �d�o� �w�a�l�l� �j�u�m�p�s�?

�I�d�e�a�s� �a�r�e� �g�r�e�a�t�,� �b�u�t� �i�f� �y�o�u� �h�a�v�e�n�'�t� �f�i�n�i�s�h�e�d� �t�h�e� �b�a�s�i�c� �p�r�o�j�e�c�t� �y�e�t�,� �w�r�i�t�e� �t�h�e�m� �d�o�w�n� �a�n�d� �s�a�v�e
�t�h�e�m� �f�o�r� �l�a�t�e�r�.� �D�o�n�'�t� �l�e�t� �y�o�u�r�s�e�l�f� �b�e� �s�i�d�e�t�r�a�c�k�e�d� �b�y� �o�n�e� �c�o�o�l� �i�d�e�a� �a�f�t�e�r� �a�n�o�t�h�e�r�.� �D�e�v�e�l�o�p�e�r�s
�c�a�l�l� �t�h�i�s� �f�e�a�t�u�r�e� �c�r�e�e�p�,� �a�n�d� �i�t�'�s� �a� �t�r�a�p� �t�h�a�t� �h�a�s� �l�e�d� �t�o� �m�a�n�y� �a�n� �u�n�f�i�n�i�s�h�e�d� �g�a�m�e�.� �D�o�n�'�t� �f�a�l�l
�v�i�c�t�i�m� �t�o� �i�t�.

�F�i�n�a�l�l�y�,� �d�o�n�'�t� �f�o�r�g�e�t� �t�o� �t�a�k�e� �a� �b�r�e�a�k� �n�o�w� �a�n�d� �a�g�a�i�n�.� �Y�o�u� �s�h�o�u�l�d�n�'�t� �t�r�y� �a�n�d� �p�o�w�e�r� �t�h�r�o�u�g�h
�t�h�e� �w�h�o�l�e� �b�o�o�k� �i�n� �j�u�s�t� �a� �f�e�w� �s�i�t�t�i�n�g�s�.� �A�f�t�e�r� �e�a�c�h� �n�e�w� �c�o�n�c�e�p�t�,� �a�n�d� �e�s�p�e�c�i�a�l�l�y� �a�f�t�e�r� �e�a�c�h
�c�h�a�p�t�e�r�,� �g�i�v�e� �y�o�u�r�s�e�l�f� �t�i�m�e� �t�o� �a�b�s�o�r�b� �t�h�e� �n�e�w� �i�n�f�o�r�m�a�t�i�o�n� �b�e�f�o�r�e� �y�o�u� �d�i�v�e� �i�n�t�o� �t�h�e� �n�e�x�t� �o�n�e�.
�Y�o�u�'�l�l� �f�i�n�d� �t�h�a�t� �y�o�u� �n�o�t� �o�n�l�y� �r�e�t�a�i�n� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n�,� �b�u�t� �y�o�u�'�l�l� �p�r�o�b�a�b�l�y� �e�n�j�o�y� �t�h�e� �p�r�o�c�e�s�s
�m�o�r�e�.
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�W�h�a�t� �i�s� �a� �g�a�m�e� �e�n�g�i�n�e�?
�G�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �c�o�m�p�l�e�x� �a�n�d� �i�n�v�o�l�v�e�s� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�k�i�l�l�s�.� �I�n
�o�r�d�e�r� �t�o� �b�u�i�l�d� �a� �m�o�d�e�r�n� �g�a�m�e�,� �y�o�u� �n�e�e�d� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �u�n�d�e�r�l�y�i�n�g� �t�e�c�h�n�o�l�o�g�y� �b�e�f�o�r�e� �y�o�u
�c�a�n� �m�a�k�e� �t�h�e� �a�c�t�u�a�l� �g�a�m�e� �i�t�s�e�l�f�.� �I�m�a�g�i�n�e� �t�h�a�t� �y�o�u� �h�a�d� �t�o� �b�u�i�l�d� �y�o�u�r� �o�w�n� �c�o�m�p�u�t�e�r� �a�n�d
�w�r�i�t�e� �y�o�u�r� �o�w�n� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m� �b�e�f�o�r�e� �y�o�u� �c�o�u�l�d� �e�v�e�n� �s�t�a�r�t� �p�r�o�g�r�a�m�m�i�n�g�.� �G�a�m�e
�d�e�v�e�l�o�p�m�e�n�t� �w�o�u�l�d� �b�e� �a� �l�o�t� �l�i�k�e� �t�h�a�t� �i�f� �y�o�u� �t�r�u�l�y� �h�a�d� �t�o� �s�t�a�r�t� �f�r�o�m� �s�c�r�a�t�c�h� �a�n�d
�b�u�i�l�d� �e�v�e�r�y�t�h�i�n�g� �y�o�u� �n�e�e�d�e�d�.

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e�r�e� �a�r�e� �a� �n�u�m�b�e�r� �o�f� �c�o�m�m�o�n� �n�e�e�d�s� �t�h�a�t� �e�v�e�r�y� �g�a�m�e� �h�a�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �n�o
�m�a�t�t�e�r� �w�h�a�t� �t�h�e� �g�a�m�e� �i�s�,� �i�t�'�s� �g�o�i�n�g� �t�o� �n�e�e�d� �t�o� �d�r�a�w� �t�h�i�n�g�s� �o�n� �t�h�e� �s�c�r�e�e�n�.� �I�f� �t�h�e� �c�o�d�e� �t�o� �d�o
�t�h�a�t� �h�a�s� �a�l�r�e�a�d�y� �b�e�e�n� �w�r�i�t�t�e�n�,� �i�t� �m�a�k�e�s� �m�o�r�e� �s�e�n�s�e� �t�o� �r�e�u�s�e� �i�t� �t�h�a�n� �t�o� �c�r�e�a�t�e� �i�t� �a�l�l� �o�v�e�r� �a�g�a�i�n
�f�o�r� �e�v�e�r�y� �g�a�m�e�.� �T�h�a�t�'�s� �w�h�e�r�e� �g�a�m�e� �f�r�a�m�e�w�o�r�k�s� �a�n�d� �e�n�g�i�n�e�s� �c�o�m�e� �i�n�.

�A� �g�a�m�e� �f�r�a�m�e�w�o�r�k� �i�s� �a� �s�e�t� �o�f� �l�i�b�r�a�r�i�e�s� �w�i�t�h� �h�e�l�p�e�r� �c�o�d�e� �t�h�a�t� �a�s�s�i�s�t�s� �i�n� �b�u�i�l�d�i�n�g� �t�h�e
�f�o�u�n�d�a�t�i�o�n�a�l� �p�a�r�t�s� �o�f� �a� �g�a�m�e�.� �I�t� �d�o�e�s�n�'�t� �n�e�c�e�s�s�a�r�i�l�y� �p�r�o�v�i�d�e� �a�l�l� �t�h�e� �p�i�e�c�e�s�,� �a�n�d� �y�o�u� �m�a�y� �s�t�i�l�l
�h�a�v�e� �t�o� �w�r�i�t�e� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �c�o�d�e� �t�o� �t�i�e� �e�v�e�r�y�t�h�i�n�g� �t�o�g�e�t�h�e�r�.� �B�e�c�a�u�s�e� �o�f� �t�h�i�s�,� �b�u�i�l�d�i�n�g� �a
�g�a�m�e� �w�i�t�h� �a� �g�a�m�e� �f�r�a�m�e�w�o�r�k� �c�a�n� �t�a�k�e� �m�o�r�e� �t�i�m�e� �t�h�a�n� �o�n�e� �b�u�i�l�t� �w�i�t�h� �a� �f�u�l�l� �g�a�m�e� �e�n�g�i�n�e�.

�A� �g�a�m�e� �e�n�g�i�n�e� �i�s� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �t�o�o�l�s� �a�n�d� �t�e�c�h�n�o�l�o�g�i�e�s� �d�e�s�i�g�n�e�d� �t�o� �e�a�s�e� �t�h�e� �p�r�o�c�e�s�s� �o�f
�g�a�m�e�-�m�a�k�i�n�g� �b�y� �r�e�m�o�v�i�n�g� �t�h�e� �n�e�e�d� �t�o� �r�e�i�n�v�e�n�t� �t�h�e� �w�h�e�e�l� �f�o�r� �e�a�c�h� �n�e�w� �g�a�m�e� �p�r�o�j�e�c�t�.� �I�t
�p�r�o�v�i�d�e�s� �a� �f�r�a�m�e�w�o�r�k� �o�f� �c�o�m�m�o�n�l�y� �n�e�e�d�e�d� �f�u�n�c�t�i�o�n�a�l�i�t�y� �t�h�a�t� �o�f�t�e�n� �n�e�e�d�s� �a� �s�i�g�n�i�f�i�c�a�n�t
�i�n�v�e�s�t�m�e�n�t� �i�n� �t�i�m�e� �t�o� �d�e�v�e�l�o�p�.

�H�e�r�e� �i�s� �a� �l�i�s�t� �o�f� �s�o�m�e� �o�f� �t�h�e� �m�a�i�n� �f�e�a�t�u�r�e�s� �a� �g�a�m�e� �e�n�g�i�n�e� �w�i�l�l� �p�r�o�v�i�d�e�:

�R�e�n�d�e�r�i�n�g� �(�2�D� �a�n�d� �3�D�)�:� �R�e�n�d�e�r�i�n�g� �i�s� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�i�s�p�l�a�y�i�n�g� �y�o�u�r� �g�a�m�e� �o�n� �t�h�e
�p�l�a�y�e�r�'�s� �s�c�r�e�e�n�.� �A� �g�o�o�d� �r�e�n�d�e�r�i�n�g� �p�i�p�e�l�i�n�e� �m�u�s�t� �t�a�k�e� �i�n�t�o� �a�c�c�o�u�n�t� �m�o�d�e�r�n� �G�P�U
�s�u�p�p�o�r�t�,� �h�i�g�h�-�r�e�s�o�l�u�t�i�o�n� �d�i�s�p�l�a�y�s�,� �a�n�d� �e�f�f�e�c�t�s� �l�i�k�e� �l�i�g�h�t�i�n�g�,� �p�e�r�s�p�e�c�t�i�v�e�,� �a�n�d
�v�i�e�w�p�o�r�t�s�,� �w�h�i�l�e� �m�a�i�n�t�a�i�n�i�n�g� �a� �v�e�r�y� �h�i�g�h� �f�r�a�m�e� �r�a�t�e�.
�P�h�y�s�i�c�s�:� �W�h�i�l�e� �a� �v�e�r�y� �c�o�m�m�o�n� �r�e�q�u�i�r�e�m�e�n�t�,� �b�u�i�l�d�i�n�g� �a� �r�o�b�u�s�t� �a�n�d� �a�c�c�u�r�a�t�e
�p�h�y�s�i�c�s� �e�n�g�i�n�e� �i�s� �a� �m�o�n�u�m�e�n�t�a�l� �t�a�s�k�.� �M�o�s�t� �g�a�m�e�s� �r�e�q�u�i�r�e� �s�o�m�e� �s�o�r�t� �o�f� �c�o�l�l�i�s�i�o�n
�d�e�t�e�c�t�i�o�n� �a�n�d� �r�e�s�p�o�n�s�e� �s�y�s�t�e�m�,� �a�n�d� �m�a�n�y� �n�e�e�d� �p�h�y�s�i�c�s� �s�i�m�u�l�a�t�i�o�n�,� �b�u�t� �f�e�w
�d�e�v�e�l�o�p�e�r�s� �w�a�n�t� �t�o� �t�a�k�e� �o�n� �t�h�e� �t�a�s�k� �o�f� �w�r�i�t�i�n�g� �o�n�e�,� �e�s�p�e�c�i�a�l�l�y� �i�f� �t�h�e�y� �h�a�v�e� �e�v�e�r
�t�r�i�e�d� �t�o� �d�o� �s�o�.
�P�l�a�t�f�o�r�m� �s�u�p�p�o�r�t�:� �I�n� �t�o�d�a�y�'�s� �m�a�r�k�e�t�,� �m�o�s�t� �d�e�v�e�l�o�p�e�r�s� �w�a�n�t� �t�o� �b�e� �a�b�l�e� �t�o� �r�e�l�e�a�s�e
�t�h�e�i�r� �g�a�m�e�s� �o�n� �m�u�l�t�i�p�l�e� �p�l�a�t�f�o�r�m�s�,� �s�u�c�h� �a�s� �c�o�n�s�o�l�e�s�,� �m�o�b�i�l�e�,� �P�C�,� �a�n�d�/�o�r� �t�h�e� �w�e�b�.
�A� �g�a�m�e� �e�n�g�i�n�e� �p�r�o�v�i�d�e�s� �a� �u�n�i�f�i�e�d� �e�x�p�o�r�t�i�n�g� �p�r�o�c�e�s�s� �t�o� �p�u�b�l�i�s�h� �o�n� �m�u�l�t�i�p�l�e
�p�l�a�t�f�o�r�m�s� �w�i�t�h�o�u�t� �n�e�e�d�i�n�g� �t�o� �r�e�w�r�i�t�e� �g�a�m�e� �c�o�d�e� �o�r� �s�u�p�p�o�r�t� �m�u�l�t�i�p�l�e� �v�e�r�s�i�o�n�s�.
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�C�o�m�m�o�n� �d�e�v�e�l�o�p�m�e�n�t� �e�n�v�i�r�o�n�m�e�n�t�:� �B�y� �u�s�i�n�g� �t�h�e� �s�a�m�e� �u�n�i�f�i�e�d� �i�n�t�e�r�f�a�c�e� �t�o
�m�a�k�e� �m�u�l�t�i�p�l�e� �g�a�m�e�s�,� �y�o�u� �d�o�n�'�t� �h�a�v�e� �t�o� �r�e� �l�e�a�r�n� �a� �n�e�w� �w�o�r�k�f�l�o�w� �e�v�e�r�y� �t�i�m�e� �y�o�u
�s�t�a�r�t� �a� �n�e�w� �p�r�o�j�e�c�t�.

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e�r�e� �w�i�l�l� �b�e� �t�o�o�l�s� �t�o� �a�s�s�i�s�t� �w�i�t�h� �f�e�a�t�u�r�e�s� �s�u�c�h� �a�s� �n�e�t�w�o�r�k�i�n�g�,� �e�a�s�i�n�g� �t�h�e� �p�r�o�c�e�s�s
�o�f� �w�o�r�k�i�n�g� �w�i�t�h� �i�m�a�g�e�s� �a�n�d� �s�o�u�n�d�,� �a�n�i�m�a�t�i�o�n�s�,� �d�e�b�u�g�g�i�n�g�,� �l�e�v�e�l� �c�r�e�a�t�i�o�n�,� �a�n�d� �m�a�n�y
�m�o�r�e�.� �O�f�t�e�n�,� �g�a�m�e� �e�n�g�i�n�e�s� �w�i�l�l� �i�n�c�l�u�d�e� �t�h�e� �a�b�i�l�i�t�y� �t�o� �i�m�p�o�r�t� �c�o�n�t�e�n�t� �f�r�o�m� �o�t�h�e�r� �t�o�o�l�s� �s�u�c�h
�a�s� �t�h�o�s�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �a�n�i�m�a�t�i�o�n�s� �o�r� �3�D� �m�o�d�e�l�s�.

�U�s�i�n�g� �a� �g�a�m�e� �e�n�g�i�n�e� �a�l�l�o�w�s� �t�h�e� �d�e�v�e�l�o�p�e�r� �t�o� �f�o�c�u�s� �o�n� �b�u�i�l�d�i�n�g� �t�h�e�i�r� �g�a�m�e�,� �r�a�t�h�e�r� �t�h�a�n
�c�r�e�a�t�i�n�g� �a�l�l� �o�f� �t�h�e� �u�n�d�e�r�l�y�i�n�g� �f�r�a�m�e�w�o�r�k� �n�e�e�d�e�d� �t�o� �m�a�k�e� �i�t� �w�o�r�k�.� �F�o�r� �s�m�a�l�l� �o�r� �i�n�d�e�p�e�n�d�e�n�t
�d�e�v�e�l�o�p�e�r�s�,� �t�h�i�s� �c�a�n� �m�e�a�n� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �r�e�l�e�a�s�i�n�g� �a� �g�a�m�e� �a�f�t�e�r� �o�n�e� �y�e�a�r� �o�f
�d�e�v�e�l�o�p�m�e�n�t� �i�n�s�t�e�a�d� �o�f� �t�h�r�e�e�,� �o�r� �e�v�e�n� �n�e�v�e�r� �a�t� �a�l�l�.

�T�h�e�r�e� �a�r�e� �d�o�z�e�n�s� �o�f� �p�o�p�u�l�a�r� �g�a�m�e� �e�n�g�i�n�e�s� �o�n� �t�h�e� �m�a�r�k�e�t� �t�o�d�a�y�,� �s�u�c�h� �a�s� �U�n�i�t�y�,� �U�n�r�e�a�l
�E�n�g�i�n�e�,� �a�n�d� �G�a�m�e�M�a�k�e�r� �S�t�u�d�i�o�,� �j�u�s�t� �t�o� �n�a�m�e� �a� �f�e�w�.� �A�n� �i�m�p�o�r�t�a�n�t� �f�a�c�t� �t�o� �b�e� �a�w�a�r�e� �o�f� �i�s� �t�h�a�t
�t�h�e� �m�a�j�o�r�i�t�y� �o�f� �p�o�p�u�l�a�r� �g�a�m�e� �e�n�g�i�n�e�s� �a�r�e� �c�o�m�m�e�r�c�i�a�l� �p�r�o�d�u�c�t�s�.� �T�h�e�y� �m�a�y� �o�r� �m�a�y� �n�o�t
�r�e�q�u�i�r�e� �a�n�y� �f�i�n�a�n�c�i�a�l� �i�n�v�e�s�t�m�e�n�t� �t�o� �g�e�t� �s�t�a�r�t�e�d�,� �b�u�t� �t�h�e�y� �w�i�l�l� �r�e�q�u�i�r�e� �s�o�m�e� �k�i�n�d� �o�f� �l�i�c�e�n�s�i�n�g
�a�n�d�/�o�r� �r�o�y�a�l�t�y� �p�a�y�m�e�n�t�s� �i�f� �y�o�u�r� �g�a�m�e� �m�a�k�e�s� �m�o�n�e�y�.� �W�h�a�t�e�v�e�r� �e�n�g�i�n�e� �y�o�u� �c�h�o�o�s�e�,� �y�o�u
�n�e�e�d� �t�o� �c�a�r�e�f�u�l�l�y� �r�e�a�d� �t�h�e� �u�s�e�r� �a�g�r�e�e�m�e�n�t� �a�n�d� �m�a�k�e� �s�u�r�e� �y�o�u� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �y�o�u� �a�r�e� �a�n�d
�a�r�e� �n�o�t� �a�l�l�o�w�e�d� �t�o� �w�i�t�h� �t�h�e� �e�n�g�i�n�e�,� �a�n�d� �w�h�a�t� �h�i�d�d�e�n� �c�o�s�t�s�,� �i�f� �a�n�y�,� �y�o�u� �m�a�y� �b�e� �r�e�s�p�o�n�s�i�b�l�e
�f�o�r�.

�O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�h�e�r�e� �a�r�e� �s�o�m�e� �e�n�g�i�n�e�s� �w�h�i�c�h� �a�r�e� �n�o�n�-�c�o�m�m�e�r�c�i�a�l� �a�n�d� �o�p�e�n� �s�o�u�r�c�e�,� �s�u�c�h
�a�s� �t�h�e� �G�o�d�o�t� �g�a�m�e� �e�n�g�i�n�e�,� �w�h�i�c�h� �i�s� �w�h�a�t� �t�h�i�s� �b�o�o�k� �i�s� �a�l�l� �a�b�o�u�t�.

�W�h�a�t� �i�s� �G�o�d�o�t�?
�G�o�d�o�t� �i�s� �a� �f�u�l�l�y� �f�e�a�t�u�r�e�d� �m�o�d�e�r�n� �g�a�m�e� �e�n�g�i�n�e�,� �p�r�o�v�i�d�i�n�g� �a�l�l� �o�f� �t�h�e� �f�e�a�t�u�r�e�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e
�p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n� �a�n�d� �m�o�r�e�.� �I�t� �i�s� �a�l�s�o� �c�o�m�p�l�e�t�e�l�y� �f�r�e�e� �a�n�d� �o�p�e�n� �s�o�u�r�c�e�,� �r�e�l�e�a�s�e�d� �u�n�d�e�r� �t�h�e
�v�e�r�y� �p�e�r�m�i�s�s�i�v�e� �M�I�T� �l�i�c�e�n�s�e�.� �T�h�i�s� �m�e�a�n�s� �t�h�e�r�e� �a�r�e� �n�o� �f�e�e�s�,� �n�o� �h�i�d�d�e�n� �c�o�s�t�s�,� �a�n�d� �n�o� �r�o�y�a�l�t�i�e�s
�t�o� �p�a�y� �o�n� �y�o�u�r� �g�a�m�e�'�s� �r�e�v�e�n�u�e�.� �E�v�e�r�y�t�h�i�n�g� �y�o�u� �m�a�k�e� �w�i�t�h� �G�o�d�o�t� �1�0�0�%� �b�e�l�o�n�g�s� �t�o� �y�o�u�,
�w�h�i�c�h� �i�s� �n�o�t� �t�h�e� �c�a�s�e� �w�i�t�h� �m�a�n�y� �c�o�m�m�e�r�c�i�a�l� �g�a�m�e� �e�n�g�i�n�e�s� �t�h�a�t� �r�e�q�u�i�r�e� �a�n� �o�n�g�o�i�n�g
�c�o�n�t�r�a�c�t�u�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�.� �F�o�r� �m�a�n�y� �d�e�v�e�l�o�p�e�r�s�,� �t�h�i�s� �i�s� �v�e�r�y� �a�p�p�e�a�l�i�n�g�.

�I�f� �y�o�u�'�r�e� �n�o�t� �f�a�m�i�l�i�a�r� �w�i�t�h� �t�h�e� �c�o�n�c�e�p�t� �o�f� �o�p�e�n� �s�o�u�r�c�e�,� �c�o�m�m�u�n�i�t�y�-�d�r�i�v�e�n� �d�e�v�e�l�o�p�m�e�n�t�,� �t�h�i�s
�m�a�y� �s�e�e�m� �s�t�r�a�n�g�e� �t�o� �y�o�u�.� �H�o�w�e�v�e�r�,� �m�u�c�h� �l�i�k�e� �t�h�e� �L�i�n�u�x� �k�e�r�n�e�l�,� �F�i�r�e�f�o�x� �b�r�o�w�s�e�r�,� �a�n�d� �m�a�n�y
�o�t�h�e�r� �v�e�r�y� �w�e�l�l�-�k�n�o�w�n� �p�i�e�c�e�s� �o�f� �s�o�f�t�w�a�r�e�,� �G�o�d�o�t� �i�s� �n�o�t� �d�e�v�e�l�o�p�e�d� �b�y� �a� �c�o�m�p�a�n�y� �a�s� �a
�c�o�m�m�e�r�c�i�a�l� �p�r�o�d�u�c�t�.� �I�n�s�t�e�a�d�,� �a� �d�e�d�i�c�a�t�e�d� �c�o�m�m�u�n�i�t�y� �o�f� �p�a�s�s�i�o�n�a�t�e� �d�e�v�e�l�o�p�e�r�s� �d�o�n�a�t�e� �t�h�e�i�r
�t�i�m�e� �a�n�d� �e�x�p�e�r�t�i�s�e� �t�o� �b�u�i�l�d�i�n�g� �t�h�e� �e�n�g�i�n�e�,� �t�e�s�t�i�n�g� �a�n�d� �f�i�x�i�n�g� �b�u�g�s�,� �p�r�o�d�u�c�i�n�g
�d�o�c�u�m�e�n�t�a�t�i�o�n�,� �a�n�d� �m�o�r�e�.
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�A�s� �a� �g�a�m�e� �d�e�v�e�l�o�p�e�r�,� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �u�s�i�n�g� �G�o�d�o�t� �a�r�e� �v�a�s�t�.� �B�e�c�a�u�s�e� �i�t� �i�s� �u�n�e�n�c�u�m�b�e�r�e�d� �b�y
�c�o�m�m�e�r�c�i�a�l� �l�i�c�e�n�s�i�n�g�,� �y�o�u� �h�a�v�e� �c�o�m�p�l�e�t�e� �c�o�n�t�r�o�l� �o�v�e�r� �e�x�a�c�t�l�y� �h�o�w� �a�n�d� �w�h�e�r�e� �y�o�u�r� �g�a�m�e� �i�s
�d�i�s�t�r�i�b�u�t�e�d�.� �M�a�n�y� �c�o�m�m�e�r�c�i�a�l� �g�a�m�e� �e�n�g�i�n�e�s� �r�e�s�t�r�i�c�t� �t�h�e� �t�y�p�e�s� �o�f� �p�r�o�j�e�c�t�s� �y�o�u� �c�a�n� �m�a�k�e�,� �o�r
�r�e�q�u�i�r�e� �a� �m�u�c�h� �m�o�r�e� �e�x�p�e�n�s�i�v�e� �l�i�c�e�n�s�e� �t�o� �b�u�i�l�d� �g�a�m�e�s� �i�n� �c�e�r�t�a�i�n� �c�a�t�e�g�o�r�i�e�s�,� �s�u�c�h� �a�s
�g�a�m�b�l�i�n�g�.

�G�o�d�o�t�'�s� �o�p�e�n� �s�o�u�r�c�e� �n�a�t�u�r�e� �a�l�s�o� �m�e�a�n�s� �t�h�e�r�e� �i�s� �a� �l�e�v�e�l� �o�f� �t�r�a�n�s�p�a�r�e�n�c�y� �t�h�a�t� �d�o�e�s�n�'�t� �e�x�i�s�t
�w�i�t�h� �c�o�m�m�e�r�c�i�a�l� �g�a�m�e� �e�n�g�i�n�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �f�i�n�d� �t�h�a�t� �a� �p�a�r�t�i�c�u�l�a�r� �e�n�g�i�n�e� �f�e�a�t�u�r�e
�d�o�e�s�n�'�t� �q�u�i�t�e� �m�e�e�t� �y�o�u�r� �n�e�e�d�s�,� �y�o�u� �a�r�e� �f�r�e�e� �t�o� �m�o�d�i�f�y� �t�h�e� �e�n�g�i�n�e� �i�t�s�e�l�f� �a�n�d� �a�d�d� �t�h�e� �n�e�w
�f�e�a�t�u�r�e�s� �y�o�u� �n�e�e�d�,� �n�o� �p�e�r�m�i�s�s�i�o�n� �r�e�q�u�i�r�e�d�.� �T�h�i�s� �c�a�n� �a�l�s�o� �b�e� �v�e�r�y� �h�e�l�p�f�u�l� �w�h�e�n� �d�e�b�u�g�g�i�n�g� �a
�l�a�r�g�e� �p�r�o�j�e�c�t�,� �b�e�c�a�u�s�e� �y�o�u� �h�a�v�e� �f�u�l�l� �a�c�c�e�s�s� �t�o� �t�h�e� �e�n�g�i�n�e�'�s� �i�n�t�e�r�n�a�l� �w�o�r�k�i�n�g�s�.

�I�t� �a�l�s�o� �m�e�a�n�s� �t�h�a�t� �y�o�u� �c�a�n� �d�i�r�e�c�t�l�y� �c�o�n�t�r�i�b�u�t�e� �t�o� �G�o�d�o�t�'�s� �f�u�t�u�r�e�.� �S�e�e� Chapter 7 �,� �A�d�d�i�t�i�o�n�a�l
�T�o�p�i�c�s�,� �f�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �h�o�w� �y�o�u� �c�a�n� �g�e�t� �i�n�v�o�l�v�e�d� �w�i�t�h� �G�o�d�o�t� �d�e�v�e�l�o�p�m�e�n�t�.

�D�o�w�n�l�o�a�d�i�n�g� �G�o�d�o�t
�Y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �t�h�e� �l�a�t�e�s�t� �v�e�r�s�i�o�n� �o�f� �G�o�d�o�t� �b�y� �v�i�s�i�t�i�n�g� https:/ � / �godotengine. � org/ � � �a�n�d
�c�l�i�c�k�i�n�g� �D�o�w�n�l�o�a�d�.� �T�h�i�s� �b�o�o�k� �i�s� �w�r�i�t�t�e�n� �f�o�r� �v�e�r�s�i�o�n� �3�.�0�.� �I�f� �t�h�e� �v�e�r�s�i�o�n� �y�o�u� �d�o�w�n�l�o�a�d� �h�a�s
�a�n�o�t�h�e�r� �n�u�m�b�e�r� �a�t� �t�h�e� �e�n�d� �(�l�i�k�e� �3�.�0�.�3�)�,� �t�h�a�t�'�s� �f�i�n�e• �t�h�i�s� �j�u�s�t� �m�e�a�n�s� �t�h�a�t� �i�t� �i�n�c�l�u�d�e�s� �u�p�d�a�t�e�s
�t�o� �v�e�r�s�i�o�n� �3�.�0� �t�h�a�t� �f�i�x� �b�u�g�s� �o�r� �o�t�h�e�r� �i�s�s�u�e�s�.

�A� �v�e�r�s�i�o�n� �3�.�1� �r�e�l�e�a�s�e� �i�s� �c�u�r�r�e�n�t�l�y� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �m�a�y� �h�a�v�e� �b�e�e�n
�r�e�l�e�a�s�e�d� �b�y� �t�h�e� �t�i�m�e� �y�o�u� �r�e�a�d� �t�h�i�s� �b�o�o�k�.� �T�h�i�s� �v�e�r�s�i�o�n� �m�a�y� �o�r� �m�a�y� �n�o�t
�i�n�c�l�u�d�e� �c�h�a�n�g�e�s� �t�h�a�t� �a�r�e� �i�n�c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �t�h�e� �c�o�d�e� �i�n� �t�h�i�s� �b�o�o�k�.� �C�h�e�c�k
�t�h�e� �G�i�t�H�u�b� �r�e�p�o�s�i�t�o�r�y� �f�o�r� �t�h�i�s� �b�o�o�k� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �e�r�r�a�t�a�:� https:/ � /
github. � com/ �PacktPublishing/ � Godot- �Game- �Engine- � Projects

�O�n� �t�h�e� �d�o�w�n�l�o�a�d� �p�a�g�e�,� �t�h�e�r�e� �a�r�e� �a� �f�e�w� �o�p�t�i�o�n�s� �t�h�a�t� �b�e�a�r� �e�x�p�l�a�i�n�i�n�g�.� �F�i�r�s�t�,� �3�2�-�b�i�t� �v�e�r�s�u�s� �6�4�-
�b�i�t�:� �t�h�i�s� �o�p�t�i�o�n� �d�e�p�e�n�d�s� �o�n� �y�o�u�r� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m� �a�n�d� �y�o�u�r� �c�o�m�p�u�t�e�r�'�s� �p�r�o�c�e�s�s�o�r�.� �I�f� �y�o�u�'�r�e
�n�o�t� �s�u�r�e�,� �y�o�u� �s�h�o�u�l�d� �c�h�o�o�s�e� �t�h�e� �6�4�-�b�i�t� �v�e�r�s�i�o�n�.� �Y�o�u� �w�i�l�l� �a�l�s�o� �s�e�e� �a� �M�o�n�o� �V�e�r�s�i�o�n�.� �T�h�i�s� �i�s� �a
�v�e�r�s�i�o�n� �s�p�e�c�i�a�l�l�y� �b�u�i�l�t� �t�o� �b�e� �u�s�e�d� �w�i�t�h� �t�h�e� �C�#� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�.� �D�o�n�'�t� �d�o�w�n�l�o�a�d� �t�h�i�s
�o�n�e� �u�n�l�e�s�s� �y�o�u� �p�l�a�n� �t�o� �u�s�e� �C�#� �w�i�t�h� �G�o�d�o�t�.� �A�t� �t�h�e� �t�i�m�e� �o�f� �w�r�i�t�i�n�g�,� �C�#� �s�u�p�p�o�r�t� �i�s� �s�t�i�l�l
�e�x�p�e�r�i�m�e�n�t�a�l�,� �a�n�d� �i�s� �n�o�t� �r�e�c�o�m�m�e�n�d�e�d� �f�o�r� �b�e�g�i�n�n�e�r�s�.

�D�o�u�b�l�e�-�c�l�i�c�k� �o�n� �t�h�e� �f�i�l�e� �y�o�u� �d�o�w�n�l�o�a�d�e�d� �t�o� �u�n�z�i�p� �i�t�,� �a�n�d� �y�o�u�'�l�l� �h�a�v�e� �t�h�e� �G�o�d�o�t� �a�p�p�l�i�c�a�t�i�o�n�.
�O�p�t�i�o�n�a�l�l�y�,� �y�o�u� �c�a�n� �d�r�a�g� �i�t� �t�o� �y�o�u�r� Programs � �o�r� Applications � �f�o�l�d�e�r�,� �i�f� �y�o�u� �h�a�v�e� �o�n�e�.
�D�o�u�b�l�e�-�c�l�i�c�k� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �t�o� �l�a�u�n�c�h� �i�t� �a�n�d� �y�o�u�'�l�l� �s�e�e� �G�o�d�o�t�'�s� �P�r�o�j�e�c�t� �M�a�n�a�g�e�r� �w�i�n�d�o�w�.
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�A�l�t�e�r�n�a�t�e� �i�n�s�t�a�l�l�a�t�i�o�n� �m�e�t�h�o�d�s
�T�h�e�r�e� �a�r�e� �a� �f�e�w� �o�t�h�e�r� �w�a�y�s� �t�o� �g�e�t� �G�o�d�o�t� �o�n� �y�o�u�r� �c�o�m�p�u�t�e�r� �b�e�s�i�d�e�s� �d�o�w�n�l�o�a�d�i�n�g� �i�t� �f�r�o�m� �t�h�e
�G�o�d�o�t� �w�e�b�s�i�t�e�.� �N�o�t�e� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �f�u�n�c�t�i�o�n�a�l�i�t�y� �w�h�e�n� �i�n�s�t�a�l�l�e�d� �t�h�i�s� �w�a�y�.� �T�h�e
�f�o�l�l�o�w�i�n�g� �a�r�e� �m�e�r�e�l�y� �a�l�t�e�r�n�a�t�i�v�e�s� �f�o�r� �d�o�w�n�l�o�a�d�i�n�g� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�:

�S�t�e�a�m�:� �I�f� �y�o�u� �h�a�v�e� �a�n� �a�c�c�o�u�n�t� �o�n� �S�t�e�a�m�,� �y�o�u� �c�a�n� �i�n�s�t�a�l�l� �G�o�d�o�t� �v�i�a� �t�h�e� �S�t�e�a�m
�d�e�s�k�t�o�p� �a�p�p�l�i�c�a�t�i�o�n�.� �S�e�a�r�c�h� �f�o�r� �G�o�d�o�t� �i�n� �t�h�e� �S�t�e�a�m� �s�t�o�r�e� �a�n�d� �f�o�l�l�o�w� �t�h�e
�i�n�s�t�r�u�c�t�i�o�n�s� �t�o� �i�n�s�t�a�l�l� �i�t�.� �Y�o�u� �c�a�n� �l�a�u�n�c�h� �G�o�d�o�t� �f�r�o�m� �t�h�e� �S�t�e�a�m� �a�p�p�l�i�c�a�t�i�o�n� �a�n�d� �i�t
�w�i�l�l� �e�v�e�n� �t�r�a�c�k� �y�o�u�r� �p�l�a�y�t�i�m�e�.

�P�a�c�k�a�g�e� �M�a�n�a�g�e�r�s�:� �I�f� �y�o�u�'�r�e� �u�s�i�n�g� �o�n�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m
�p�a�c�k�a�g�e� �m�a�n�a�g�e�r�s�,� �y�o�u� �c�a�n� �i�n�s�t�a�l�l� �G�o�d�o�t� �v�i�a� �i�t�s� �n�o�r�m�a�l� �i�n�s�t�a�l�l� �p�r�o�c�e�s�s�.� �S�e�e� �t�h�e� 
�d�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r� �y�o�u�r� �p�a�c�k�a�g�e� �m�a�n�a�g�e�r� �f�o�r� �d�e�t�a�i�l�s�.� �G�o�d�o�t� �i�s� �a�v�a�i�l�a�b�l�e� �i�n� �t�h�e�s�e
�p�a�c�k�a�g�e� �m�a�n�a�g�e�r�s�:

�H�o�m�e�b�r�e�w� �(�m�a�c�O�S�)
�S�c�o�o�p� �(�W�i�n�d�o�w�s�)
�S�n�a�p� �(�L�i�n�u�x�)

�O�v�e�r�v�i�e�w� �o�f� �t�h�e� �G�o�d�o�t� �U�I
�L�i�k�e� �m�o�s�t� �g�a�m�e� �e�n�g�i�n�e�s�,� �G�o�d�o�t� �h�a�s� �a� �u�n�i�f�i�e�d� �d�e�v�e�l�o�p�m�e�n�t� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t
�y�o�u� �u�s�e� �t�h�e� �s�a�m�e� �i�n�t�e�r�f�a�c�e� �t�o� �w�o�r�k� �o�n� �a�l�l� �o�f� �t�h�e� �a�s�p�e�c�t�s� �o�f� �y�o�u�r� �g�a�m�e• �c�o�d�e�,� �v�i�s�u�a�l�s�,� �a�u�d�i�o�,
�a�n�d� �s�o� �o�n�.� �T�h�i�s� �s�e�c�t�i�o�n� �i�s� �a�n� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �i�n�t�e�r�f�a�c�e� �a�n�d� �i�t�s� �p�a�r�t�s�.� �T�a�k�e� �n�o�t�e� �o�f� �t�h�e
�t�e�r�m�i�n�o�l�o�g�y� �u�s�e�d� �h�e�r�e�;� �i�t� �w�i�l�l� �b�e� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �b�o�o�k� �w�h�e�n� �r�e�f�e�r�r�i�n�g� �t�o� �a�c�t�i�o�n�s� �y�o�u�'�l�l
�t�a�k�e� �i�n� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�.

�P�r�o�j�e�c�t� �M�a�n�a�g�e�r
�T�h�e� �P�r�o�j�e�c�t� �M�a�n�a�g�e�r� �i�s� �t�h�e� �f�i�r�s�t� �w�i�n�d�o�w� �y�o�u�'�l�l� �s�e�e� �w�h�e�n� �y�o�u� �o�p�e�n� �G�o�d�o�t�:
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�I�n� �t�h�i�s� �w�i�n�d�o�w�,� �y�o�u� �c�a�n� �s�e�e� �a� �l�i�s�t� �o�f� �y�o�u�r� �e�x�i�s�t�i�n�g� �G�o�d�o�t� �p�r�o�j�e�c�t�s�.� �Y�o�u� �c�a�n� �c�h�o�o�s�e� �a�n
�e�x�i�s�t�i�n�g� �p�r�o�j�e�c�t� �a�n�d� �c�l�i�c�k� �R�u�n� �t�o� �p�l�a�y� �t�h�e� �g�a�m�e� �o�r� �c�l�i�c�k� �E�d�i�t� �t�o� �w�o�r�k� �o�n� �i�t� �i�n� �t�h�e� �G�o�d�o�t
�E�d�i�t�o�r� �(�r�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�)�.� �Y�o�u� �c�a�n� �a�l�s�o� �c�r�e�a�t�e� �a� �n�e�w� �p�r�o�j�e�c�t� �b�y� �c�l�i�c�k�i�n�g� �N�e�w
�P�r�o�j�e�c�t�:

�H�e�r�e�,� �y�o�u� �c�a�n� �g�i�v�e� �t�h�e� �p�r�o�j�e�c�t� �a� �n�a�m�e� �a�n�d� �c�r�e�a�t�e� �a� �f�o�l�d�e�r� �t�o� �s�t�o�r�e� �i�t� �i�n�.� �A�l�w�a�y�s� �t�r�y� �t�o� �c�h�o�o�s�e
�a� �n�a�m�e� �t�h�a�t� �d�e�s�c�r�i�b�e�s� �t�h�e� �p�r�o�j�e�c�t�.� �A�l�s�o� �k�e�e�p� �i�n� �m�i�n�d� �t�h�a�t� �d�i�f�f�e�r�e�n�t� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�s
�h�a�n�d�l�e� �c�a�p�i�t�a�l�i�z�a�t�i�o�n� �a�n�d� �s�p�a�c�e�s� �i�n� �f�i�l�e�n�a�m�e�s� �d�i�f�f�e�r�e�n�t�l�y�.� �I�t�'�s� �a� �g�o�o�d� �i�d�e�a� �t�o� �s�t�i�c�k� �t�o
�l�o�w�e�r�c�a�s�e� �a�n�d� �u�s�e� �u�n�d�e�r�s�c�o�r�e�s�,� _�,� �i�n�s�t�e�a�d� �o�f� �s�p�a�c�e�s� �f�o�r� �m�a�x�i�m�u�m� �c�o�m�p�a�t�i�b�i�l�i�t�y�.
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�N�o�t�e� �t�h�e� �w�a�r�n�i�n�g� �m�e�s�s�a�g�e• �i�n� �G�o�d�o�t�,� �e�a�c�h� �p�r�o�j�e�c�t� �i�s� �s�t�o�r�e�d� �a�s� �a� �s�e�p�a�r�a�t�e� �f�o�l�d�e�r� �o�n� �t�h�e
�c�o�m�p�u�t�e�r�.� �A�l�l� �t�h�e� �f�i�l�e�s� �t�h�a�t� �t�h�e� �p�r�o�j�e�c�t� �u�s�e�s� �a�r�e� �i�n� �t�h�i�s� �f�o�l�d�e�r�.� �N�o�t�h�i�n�g� �o�u�t�s�i�d�e� �o�f� �t�h�i�s� �p�r�o�j�e�c�t
�f�o�l�d�e�r� �w�i�l�l� �b�e� �a�c�c�e�s�s�i�b�l�e� �i�n� �t�h�e� �g�a�m�e�,� �s�o� �y�o�u� �n�e�e�d� �t�o� �p�u�t� �a�n�y� �i�m�a�g�e�s�,� �s�o�u�n�d�s�,� �m�o�d�e�l�s�,� �o�r
�o�t�h�e�r� �d�a�t�a� �i�n�t�o� �t�h�e� �p�r�o�j�e�c�t� �f�o�l�d�e�r�.� �T�h�i�s� �m�a�k�e�s� �i�t� �c�o�n�v�e�n�i�e�n�t� �t�o� �s�h�a�r�e� �G�o�d�o�t� �p�r�o�j�e�c�t�s�;� �y�o�u
�o�n�l�y� �n�e�e�d� �t�o� �z�i�p� �t�h�e� �p�r�o�j�e�c�t� �f�o�l�d�e�r� �a�n�d� �y�o�u� �c�a�n� �b�e� �c�o�n�f�i�d�e�n�t� �t�h�a�t� �a�n�o�t�h�e�r� �G�o�d�o�t� �u�s�e�r� �w�i�l�l� �b�e
�a�b�l�e� �t�o� �o�p�e�n� �i�t� �a�n�d� �n�o�t� �b�e� �m�i�s�s�i�n�g� �a�n�y� �n�e�c�e�s�s�a�r�y� �d�a�t�a�.

�C�h�o�o�s�i�n�g� �f�i�l�e�n�a�m�e�s
�W�h�e�n� �y�o�u�'�r�e� �n�a�m�i�n�g� �y�o�u�r� �n�e�w� �p�r�o�j�e�c�t�,� �t�h�e�r�e� �a�r�e� �a� �f�e�w� �s�i�m�p�l�e� �r�u�l�e�s� �y�o�u� �s�h�o�u�l�d� �t�r�y� �a�n�d
�f�o�l�l�o�w� �t�h�a�t� �m�a�y� �s�a�v�e� �y�o�u� �s�o�m�e� �t�r�o�u�b�l�e� �i�n� �t�h�e� �f�u�t�u�r�e�.� �G�i�v�e� �y�o�u�r� �p�r�o�j�e�c�t� �a� �n�a�m�e� �t�h�a�t� 
�d�e�s�c�r�i�b�e�s� �w�h�a�t� �i�t� �i�s• �W�i�z�a�r�d� �B�a�t�t�l�e� �A�r�e�n�a� �i�s� �a� �m�u�c�h� �b�e�t�t�e�r� �p�r�o�j�e�c�t� �n�a�m�e� �t�h�a�n� �G�a�m�e� �#�2�.� �I�n� �t�h�e
�f�u�t�u�r�e�,� �y�o�u�'�l�l� �n�e�v�e�r� �b�e� �a�b�l�e� �t�o� �r�e�m�e�m�b�e�r� �w�h�i�c�h� �g�a�m�e� �#�2� �w�a�s�,� �s�o� �b�e� �a�s� �d�e�s�c�r�i�p�t�i�v�e� �a�s
�p�o�s�s�i�b�l�e�.

�Y�o�u� �s�h�o�u�l�d� �a�l�s�o� �t�h�i�n�k� �a�b�o�u�t� �h�o�w� �y�o�u� �n�a�m�e� �y�o�u�r� �p�r�o�j�e�c�t� �f�o�l�d�e�r� �a�n�d� �t�h�e� �f�i�l�e�s� �i�n� �i�t�.� �S�o�m�e
�o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�s� �a�r�e� �c�a�s�e�-�s�e�n�s�i�t�i�v�e� �a�n�d� �d�i�s�t�i�n�g�u�i�s�h� �b�e�t�w�e�e�n� My_Game� �a�n�d� my_game�,� �w�h�i�l�e
�o�t�h�e�r�s� �d�o� �n�o�t�.� �T�h�i�s� �c�a�n� �l�e�a�d� �t�o� �p�r�o�b�l�e�m�s� �i�f� �y�o�u� �m�o�v�e� �y�o�u�r� �p�r�o�j�e�c�t� �f�r�o�m� �o�n�e� �c�o�m�p�u�t�e�r� �t�o
�a�n�o�t�h�e�r�.� �F�o�r� �t�h�i�s� �r�e�a�s�o�n�,� �m�a�n�y� �p�r�o�g�r�a�m�m�e�r�s� �d�e�v�e�l�o�p� �a� �s�t�a�n�d�a�r�d�i�z�e�d� �n�a�m�i�n�g� �s�c�h�e�m�e� �f�o�r
�t�h�e�i�r� �p�r�o�j�e�c�t�s�,� �f�o�r� �e�x�a�m�p�l�e�:� �N�o� �s�p�a�c�e�s� �i�n� �f�i�l�e�n�a�m�e�s�,� �u�s�e� �"�_�"� �b�e�t�w�e�e�n� �w�o�r�d�s�.� �R�e�g�a�r�d�l�e�s�s� �o�f� �w�h�a�t
�n�a�m�i�n�g� �s�c�h�e�m�e� �y�o�u� �a�d�o�p�t�,� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �t�h�i�n�g� �i�s� �t�o� �b�e� �c�o�n�s�i�s�t�e�n�t�.

�O�n�c�e� �y�o�u�'�v�e� �c�r�e�a�t�e�d� �t�h�e� �p�r�o�j�e�c�t� �f�o�l�d�e�r�,� �t�h�e� �C�r�e�a�t�e� �&� �E�d�i�t� �b�u�t�t�o�n� �w�i�l�l� �o�p�e�n� �t�h�e� �n�e�w� �p�r�o�j�e�c�t
�i�n� �t�h�e� �E�d�i�t�o�r� �w�i�n�d�o�w�.

�T�r�y� �i�t� �n�o�w�:� �c�r�e�a�t�e� �a� �p�r�o�j�e�c�t� �c�a�l�l�e�d� test_project �.

�I�f� �y�o�u�'�r�e� �u�s�i�n�g� �a� �v�e�r�s�i�o�n� �o�f� �t�h�e� �W�i�n�d�o�w�s� �o�p�e�r�a�t�i�n�g� �s�y�s�t�e�m�,� �y�o�u�'�l�l� �a�l�s�o� �s�e�e
�a� �c�o�n�s�o�l�e� �w�i�n�d�o�w� �o�p�e�n� �w�h�e�n� �y�o�u� �r�u�n� �G�o�d�o�t�.� �I�n� �t�h�i�s� �w�i�n�d�o�w�,� �y�o�u� �c�a�n� �s�e�e
�w�a�r�n�i�n�g�s� �a�n�d� �e�r�r�o�r�s� �p�r�o�d�u�c�e�d� �b�y� �t�h�e� �e�n�g�i�n�e� �a�n�d�/�o�r� �y�o�u�r� �p�r�o�j�e�c�t�.� �T�h�i�s
�w�i�n�d�o�w� �d�o�e�s�n�'�t� �a�p�p�e�a�r� �u�n�d�e�r� �m�a�c�O�S� �o�r� �L�i�n�u�x�,� �b�u�t� �y�o�u� �c�a�n� �s�e�e� �t�h�e
�c�o�n�s�o�l�e� �o�u�t�p�u�t� �i�f� �y�o�u� �l�a�u�n�c�h� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �f�r�o�m� �t�h�e� �c�o�m�m�a�n�d� �l�i�n�e� �u�s�i�n�g
�a� �T�e�r�m�i�n�a�l� �p�r�o�g�r�a�m�.

�E�d�i�t�o�r� �w�i�n�d�o�w
�T�h�e� �f�o�l�l�o�w�i�n�g� �i�s� �a� �s�c�r�e�e�n�s�h�o�t� �o�f� �t�h�e� �m�a�i�n� �G�o�d�o�t� �e�d�i�t�o�r� �w�i�n�d�o�w�.� �T�h�i�s� �i�s� �w�h�e�r�e� �y�o�u� �w�i�l�l
�s�p�e�n�d� �m�o�s�t� �o�f� �y�o�u�r� �t�i�m�e� �w�h�e�n� �b�u�i�l�d�i�n�g� �p�r�o�j�e�c�t�s� �i�n� �G�o�d�o�t�.� �T�h�e� �e�d�i�t�o�r� �i�n�t�e�r�f�a�c�e� �i�s� �d�i�v�i�d�e�d
�i�n�t�o� �s�e�v�e�r�a�l� �s�e�c�t�i�o�n�s�,� �e�a�c�h� �o�f�f�e�r�i�n�g� �d�i�f�f�e�r�e�n�t� �f�u�n�c�t�i�o�n�a�l�i�t�y�.� �T�h�e� �s�p�e�c�i�f�i�c� �t�e�r�m�i�n�o�l�o�g�y� �f�o�r� �e�a�c�h
�s�e�c�t�i�o�n� �i�s� �d�e�s�c�r�i�b�e�d� �a�s� �f�o�l�l�o�w�s�:
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Godot Editor Window

�T�h�e� �m�a�i�n� �p�o�r�t�i�o�n� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w� �i�s� �t�h�e� �V�i�e�w�p�o�r�t�.� �T�h�i�s� �i�s� �w�h�e�r�e� �y�o�u�'�l�l� �s�e�e� �p�a�r�t�s� �o�f
�y�o�u�r� �g�a�m�e� �a�s� �y�o�u�'�r�e� �w�o�r�k�i�n�g� �o�n� �t�h�e�m�.

�I�n� �t�h�e� �u�p�p�e�r�-�l�e�f�t� �c�o�r�n�e�r� �i�s� �t�h�e� �M�a�i�n� �m�e�n�u�s�,� �w�h�e�r�e� �y�o�u� �c�a�n� �s�a�v�e� �a�n�d� �l�o�a�d� �f�i�l�e�s�,� �e�d�i�t� �p�r�o�j�e�c�t
�s�e�t�t�i�n�g�s�,� �a�n�d� �g�e�t� �h�e�l�p�.

�I�n� �t�h�e� �c�e�n�t�e�r� �a�t� �t�h�e� �t�o�p� �i�s� �a� �l�i�s�t� �o�f� �t�h�e� �W�o�r�k�s�p�a�c�e�s� �y�o�u� �c�a�n� �s�w�i�t�c�h� �b�e�t�w�e�e�n� �w�h�e�n� �w�o�r�k�i�n�g� �o�n
�d�i�f�f�e�r�e�n�t� �p�a�r�t�s� �o�f� �y�o�u�r� �g�a�m�e�.� �Y�o�u� �c�a�n� �s�w�i�t�c�h� �b�e�t�w�e�e�n� �2�D� �a�n�d� �3�D� �m�o�d�e�,� �a�s� �w�e�l�l� �S�c�r�i�p�t
�m�o�d�e�,� �w�h�e�r�e� �y�o�u� �c�a�n� �e�d�i�t� �y�o�u�r� �g�a�m�e�'�s� �c�o�d�e�.� �T�h�e� �A�s�s�e�t�L�i�b� �i�s� �a� �p�l�a�c�e� �w�h�e�r�e� �y�o�u� �c�a�n
�d�o�w�n�l�o�a�d� �a�d�d�-�o�n�s� �a�n�d� �e�x�a�m�p�l�e� �p�r�o�j�e�c�t�s�.� �S�e�e� Chapter 7 �,� �A�d�d�i�t�i�o�n�a�l� �T�o�p�i�c�s�,� �f�o�r� �m�o�r�e
�i�n�f�o�r�m�a�t�i�o�n� �o�n� �u�s�i�n�g� �t�h�e� �A�s�s�e�t�L�i�b�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�T�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t� �s�h�o�w�s� �t�h�e� �W�o�r�k�s�p�a�c�e�s� �b�u�t�t�o�n�s� �o�n� �t�h�e� �t�o�o�l�b�a�r�.� �T�h�e� �i�c�o�n�s� �i�n� �t�h�e
�t�o�o�l�b�a�r� �w�i�l�l� �c�h�a�n�g�e� �b�a�s�e�d� �o�n� �w�h�a�t� �k�i�n�d� �o�f� �o�b�j�e�c�t� �y�o�u� �a�r�e� �e�d�i�t�i�n�g�.� �S�o� �w�i�l�l� �t�h�e� �i�t�e�m�s� �i�n
�t�h�e� �B�o�t�t�o�m� �p�a�n�e�l�,� �w�h�i�c�h� �w�i�l�l� �o�p�e�n� �v�a�r�i�o�u�s� �s�m�a�l�l�e�r� �w�i�n�d�o�w�s� �f�o�r� �a�c�c�e�s�s�i�n�g� �s�p�e�c�i�f�i�c
�i�n�f�o�r�m�a�t�i�o�n� �s�u�c�h� �a�s� �d�e�b�u�g�g�i�n�g�,� �a�u�d�i�o� �s�e�t�t�i�n�g�s�,� �a�n�d� �m�o�r�e�:

�T�h�e� �b�u�t�t�o�n�s� �i�n� �t�h�e� �u�p�p�e�r�-�r�i�g�h�t� �P�l�a�y�t�e�s�t� �a�r�e�a� �a�r�e� �f�o�r� �l�a�u�n�c�h�i�n�g� �t�h�e� �g�a�m�e� �a�n�d� �i�n�t�e�r�a�c�t�i�n�g
�w�i�t�h� �i�t� �w�h�e�n� �i�t�'�s� �r�u�n�n�i�n�g�:

�F�i�n�a�l�l�y�,� �o�n� �t�h�e� �l�e�f�t� �a�n�d� �r�i�g�h�t� �s�i�d�e�s� �a�r�e� �t�h�e� �D�o�c�k�s� �y�o�u� �c�a�n� �u�s�e� �t�o� �v�i�e�w� �a�n�d� �s�e�l�e�c�t� �g�a�m�e� �i�t�e�m�s
�a�n�d� �s�e�t� �t�h�e�i�r� �p�r�o�p�e�r�t�i�e�s�.� �T�h�e� �l�e�f�t�-�h�a�n�d� �d�o�c�k� �c�o�n�t�a�i�n�s� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �t�a�b�:
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�A�l�l� �o�f� �t�h�e� �f�i�l�e�s� �i�n�s�i�d�e� �t�h�e� �p�r�o�j�e�c�t� �f�o�l�d�e�r� �a�r�e� �s�h�o�w�n� �h�e�r�e�,� �a�n�d� �y�o�u� �c�a�n� �c�l�i�c�k� �o�n� �f�o�l�d�e�r�s� �t�o� �o�p�e�n
�t�h�e�m� �a�n�d� �s�e�e� �w�h�a�t� �t�h�e�y� �c�o�n�t�a�i�n�.� �A�l�l� �r�e�s�o�u�r�c�e�s� �i�n� �y�o�u�r� �p�r�o�j�e�c�t� �w�i�l�l� �b�e� �l�o�c�a�t�e�d� �r�e�l�a�t�i�v�e
�t�o� res:// �,� �w�h�i�c�h� �i�s� �t�h�e� �p�r�o�j�e�c�t�'�s� �r�o�o�t� �f�o�l�d�e�r�.� �F�o�r� �e�x�a�m�p�l�e�,� �a� �f�i�l�e� �p�a�t�h� �m�i�g�h�t� �l�o�o�k� �l�i�k�e� �t�h�i�s�:
res://player/Player.tscn �.

�I�n� �t�h�e� �r�i�g�h�t�-�h�a�n�d� �d�o�c�k�,� �y�o�u� �c�a�n� �s�e�e� �s�e�v�e�r�a�l� �t�a�b�s�.� �T�h�e� �S�c�e�n�e� �t�a�b� �s�h�o�w�s� �t�h�e� �c�u�r�r�e�n�t� �s�c�e�n�e� �y�o�u
�a�r�e� �w�o�r�k�i�n�g� �o�n� �i�n� �t�h�e� �V�i�e�w�p�o�r�t�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �t�a�b� �b�e�l�o�w� �i�t�,� �y�o�u� �c�a�n� �s�e�e� �a�n�d� �a�d�j�u�s�t� �t�h�e
�p�r�o�p�e�r�t�i�e�s� �o�f� �a�n�y� �o�b�j�e�c�t� �y�o�u� �s�e�l�e�c�t�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�S�e�l�e�c�t�i�n�g� �t�h�e� �I�m�p�o�r�t� �t�a�b� �a�n�d� �c�l�i�c�k�i�n�g� �o�n� �a� �f�i�l�e� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �t�a�b� �l�e�t�s� �y�o�u� �a�d�j�u�s�t� �h�o�w
�G�o�d�o�t� �i�m�p�o�r�t�s� �r�e�s�o�u�r�c�e�s� �l�i�k�e� �t�e�x�t�u�r�e�s�,� �m�e�s�h�e�s�,� �a�n�d� �s�o�u�n�d�s�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g
�s�c�r�e�e�n�s�h�o�t�:

�A�s� �y�o�u� �w�o�r�k� �t�h�r�o�u�g�h� �t�h�e� �g�a�m�e� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �b�o�o�k�,� �y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �t�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f
�t�h�e�s�e� �i�t�e�m�s� �a�n�d� �b�e�c�o�m�e� �f�a�m�i�l�i�a�r� �w�i�t�h� �n�a�v�i�g�a�t�i�n�g� �t�h�e� �e�d�i�t�o�r� �i�n�t�e�r�f�a�c�e�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �a�r�e� �a
�f�e�w� �o�t�h�e�r� �c�o�n�c�e�p�t�s� �y�o�u� �n�e�e�d� �t�o� �k�n�o�w� �a�b�o�u�t� �b�e�f�o�r�e� �g�e�t�t�i�n�g� �s�t�a�r�t�e�d�.

�A�b�o�u�t� �n�o�d�e�s� �a�n�d� �s�c�e�n�e�s
�N�o�d�e�s� �a�r�e� �t�h�e� �b�a�s�i�c� �b�u�i�l�d�i�n�g� �b�l�o�c�k�s� �f�o�r� �c�r�e�a�t�i�n�g� �g�a�m�e�s� �i�n� �G�o�d�o�t�.� �A� �n�o�d�e� �i�s� �a�n� �o�b�j�e�c�t� �t�h�a�t
�c�a�n� �r�e�p�r�e�s�e�n�t� �a� �v�a�r�i�e�t�y� �o�f� �s�p�e�c�i�a�l�i�z�e�d� �g�a�m�e� �f�u�n�c�t�i�o�n�s�.� �A� �g�i�v�e�n� �t�y�p�e� �o�f� �n�o�d�e� �m�i�g�h�t� �d�i�s�p�l�a�y
�g�r�a�p�h�i�c�s�,� �p�l�a�y� �a�n� �a�n�i�m�a�t�i�o�n�,� �o�r� �r�e�p�r�e�s�e�n�t� �a� �3�D� �m�o�d�e�l� �o�f� �a�n� �o�b�j�e�c�t�.� �T�h�e� �n�o�d�e� �a�l�s�o� �c�o�n�t�a�i�n�s� �a
�c�o�l�l�e�c�t�i�o�n� �o�f� �p�r�o�p�e�r�t�i�e�s�,� �a�l�l�o�w�i�n�g� �y�o�u� �t�o� �c�u�s�t�o�m�i�z�e� �i�t�s� �b�e�h�a�v�i�o�r�.� �W�h�i�c�h� �n�o�d�e�s� �y�o�u� �a�d�d� �t�o
�y�o�u�r� �p�r�o�j�e�c�t� �d�e�p�e�n�d�s� �o�n� �w�h�a�t� �f�u�n�c�t�i�o�n�a�l�i�t�y� �y�o�u� �n�e�e�d�.� �I�t�'�s� �a� �m�o�d�u�l�a�r� �s�y�s�t�e�m� �d�e�s�i�g�n�e�d� �t�o
�g�i�v�e� �y�o�u� �f�l�e�x�i�b�i�l�i�t�y� �i�n� �b�u�i�l�d�i�n�g� �y�o�u�r� �g�a�m�e� �o�b�j�e�c�t�s�.
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�I�n� �y�o�u�r� �p�r�o�j�e�c�t�,� �t�h�e� �n�o�d�e�s� �y�o�u� �a�d�d� �a�r�e� �o�r�g�a�n�i�z�e�d� �i�n�t�o� �a� �t�r�e�e� �s�t�r�u�c�t�u�r�e�.� �I�n� �a� �t�r�e�e�,� �n�o�d�e�s� �a�r�e
�a�d�d�e�d� �a�s� �c�h�i�l�d�r�e�n� �o�f� �o�t�h�e�r� �n�o�d�e�s�.� �A� �p�a�r�t�i�c�u�l�a�r� �n�o�d�e� �c�a�n� �h�a�v�e� �a�n�y� �n�u�m�b�e�r� �o�f� �c�h�i�l�d�r�e�n�,� �b�u�t
�o�n�l�y� �o�n�e� �p�a�r�e�n�t� �n�o�d�e�.� �W�h�e�n� �a� �g�r�o�u�p� �o�f� �n�o�d�e�s� �a�r�e� �c�o�l�l�e�c�t�e�d� �i�n�t�o� �a� �t�r�e�e�,� �i�t� �i�s� �c�a�l�l�e�d� �a� �s�c�e�n�e�,
�a�n�d� �t�h�e� �t�r�e�e� �i�s� �r�e�f�e�r�r�e�d� �t�o� �a�s� �t�h�e� �s�c�e�n�e� �t�r�e�e�:

�S�c�e�n�e�s� �i�n� �G�o�d�o�t� �a�r�e� �t�y�p�i�c�a�l�l�y� �u�s�e�d� �t�o� �c�r�e�a�t�e� �a�n�d� �o�r�g�a�n�i�z�e� �t�h�e� �v�a�r�i�o�u�s� �g�a�m�e� �o�b�j�e�c�t�s� �i�n� �y�o�u�r
�p�r�o�j�e�c�t�.� �Y�o�u� �m�i�g�h�t� �h�a�v�e� �a� �p�l�a�y�e�r� �s�c�e�n�e� �t�h�a�t� �c�o�n�t�a�i�n�s� �a�l�l� �t�h�e� �n�o�d�e�s� �a�n�d� �s�c�r�i�p�t�s� �t�h�a�t� �m�a�k�e� �t�h�e
�p�l�a�y�e�r�'�s� �c�h�a�r�a�c�t�e�r� �w�o�r�k�.� �T�h�e�n�,� �y�o�u� �m�i�g�h�t� �c�r�e�a�t�e� �a�n�o�t�h�e�r� �s�c�e�n�e� �t�h�a�t� �d�e�f�i�n�e�s� �t�h�e� �g�a�m�e�'�s� �m�a�p�:
�t�h�e� �o�b�s�t�a�c�l�e�s� �a�n�d� �i�t�e�m�s� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �m�u�s�t� �n�a�v�i�g�a�t�e� �t�h�r�o�u�g�h�.� �Y�o�u� �c�a�n� �t�h�e�n� �c�o�m�b�i�n�e� �t�h�e�s�e
�v�a�r�i�o�u�s� �s�c�e�n�e�s� �i�n�t�o� �t�h�e� �f�i�n�a�l� �g�a�m�e� �u�s�i�n�g� �i�n�s�t�a�n�c�i�n�g�,� �w�h�i�c�h� �y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �l�a�t�e�r�.

�W�h�i�l�e� �n�o�d�e�s� �c�o�m�e� �w�i�t�h� �a� �v�a�r�i�e�t�y� �o�f� �p�r�o�p�e�r�t�i�e�s� �a�n�d� �f�u�n�c�t�i�o�n�s�,� �a�n�y� �n�o�d�e�'�s� �b�e�h�a�v�i�o�r� �a�n�d
�c�a�p�a�b�i�l�i�t�i�e�s� �c�a�n� �a�l�s�o� �b�e� �e�x�t�e�n�d�e�d� �b�y� �a�t�t�a�c�h�i�n�g� �a� �s�c�r�i�p�t� �t�o� �t�h�e� �n�o�d�e�.� �T�h�i�s� �a�l�l�o�w�s� �y�o�u� �t�o� �w�r�i�t�e
�c�o�d�e� �t�h�a�t� �m�a�k�e�s� �t�h�e� �n�o�d�e� �d�o� �m�o�r�e� �t�h�a�n� �i�t� �c�a�n� �i�n� �i�t�s� �d�e�f�a�u�l�t� �s�t�a�t�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �y�o�u� �c�a�n� �a�d�d
�a� �S�p�r�i�t�e� �n�o�d�e� �t�o� �y�o�u�r� �s�c�e�n�e� �t�o� �d�i�s�p�l�a�y� �a�n� �i�m�a�g�e�,� �b�u�t� �i�f� �y�o�u� �w�a�n�t� �t�h�a�t� �i�m�a�g�e� �t�o� �m�o�v�e� �o�r
�d�i�s�a�p�p�e�a�r� �w�h�e�n� �c�l�i�c�k�e�d�,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �a�d�d� �a� �s�c�r�i�p�t� �t�o� �c�r�e�a�t�e� �t�h�a�t� �b�e�h�a�v�i�o�r�.

�S�c�r�i�p�t�i�n�g� �i�n� �G�o�d�o�t
�A�t� �t�h�e� �t�i�m�e� �o�f� �w�r�i�t�i�n�g�,� �G�o�d�o�t� �p�r�o�v�i�d�e�s� �t�h�r�e�e� �o�f�f�i�c�i�a�l� �l�a�n�g�u�a�g�e�s� �f�o�r� �s�c�r�i�p�t�i�n�g� �n�o�d�e�s�:
�G�D�S�c�r�i�p�t�,� �V�i�s�u�a�l�S�c�r�i�p�t�,� �a�n�d� �C�#�.� �G�D�S�c�r�i�p�t� �i�s� �t�h�e� �d�e�d�i�c�a�t�e�d� �b�u�i�l�t�-�i�n� �l�a�n�g�u�a�g�e�,� �p�r�o�v�i�d�i�n�g� �t�h�e� 
�t�i�g�h�t�e�s�t� �i�n�t�e�g�r�a�t�i�o�n� �w�i�t�h� �t�h�e� �e�n�g�i�n�e�,� �a�n�d� �i�s� �t�h�e� �m�o�s�t� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d� �t�o� �u�s�e�.� �V�i�s�u�a�l�S�c�r�i�p�t� �i�s
�s�t�i�l�l� �v�e�r�y� �n�e�w� �a�n�d� �i�n� �t�h�e� �t�e�s�t�i�n�g� �s�t�a�g�e�,� �a�n�d� �s�h�o�u�l�d� �b�e� �a�v�o�i�d�e�d� �u�n�t�i�l� �y�o�u� �h�a�v�e� �a� �g�o�o�d
�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �G�o�d�o�t�'�s� �w�o�r�k�i�n�g�s�.� �F�o�r� �m�o�s�t� �p�r�o�j�e�c�t�s�,� �C�#� �i�s� �b�e�s�t� �r�e�s�e�r�v�e�d� �f�o�r� �t�h�o�s�e
�p�o�r�t�i�o�n�s� �o�f� �t�h�e� �g�a�m�e� �w�h�e�r�e� �t�h�e�r�e� �i�s� �a� �s�p�e�c�i�f�i�c� �p�e�r�f�o�r�m�a�n�c�e� �n�e�e�d�;� �m�o�s�t� �G�o�d�o�t� �p�r�o�j�e�c�t�s� �w�i�l�l
�n�o�t� �n�e�e�d� �t�h�i�s� �l�e�v�e�l� �o�f� �a�d�d�i�t�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e�.� �F�o�r� �t�h�o�s�e� �t�h�a�t� �d�o�,� �G�o�d�o�t� �g�i�v�e�s� �t�h�e� �f�l�e�x�i�b�i�l�i�t�y
�t�o� �u�s�e� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �G�D�S�c�r�i�p�t� �a�n�d� �C�#� �w�h�e�r�e� �y�o�u� �n�e�e�d� �t�h�e�m�.
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�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �t�h�r�e�e� �s�u�p�p�o�r�t�e�d� �s�c�r�i�p�t�i�n�g� �l�a�n�g�u�a�g�e�s�,� �G�o�d�o�t� �i�t�s�e�l�f� �i�s� �w�r�i�t�t�e�n� �i�n� �C�+�+� �a�n�d
�y�o�u� �c�a�n� �g�e�t� �e�v�e�n� �m�o�r�e� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �c�o�n�t�r�o�l� �b�y� �e�x�t�e�n�d�i�n�g� �t�h�e� �e�n�g�i�n�e�'�s� �f�u�n�c�t�i�o�n�a�l�i�t�y
�d�i�r�e�c�t�l�y�.� �S�e�e� Chapter 7 �,� �A�d�d�i�t�i�o�n�a�l� �T�o�p�i�c�s�,� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �u�s�i�n�g� �o�t�h�e�r� �l�a�n�g�u�a�g�e�s� �a�n�d
�e�x�t�e�n�d�i�n�g� �t�h�e� �e�n�g�i�n�e�.

�A�l�l� �o�f� �t�h�e� �g�a�m�e�s� �i�n� �t�h�i�s� �b�o�o�k� �u�s�e� �G�D�S�c�r�i�p�t�.� �F�o�r� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �p�r�o�j�e�c�t�s�,� �G�D�S�c�r�i�p�t� �i�s� �t�h�e� �b�e�s�t
�c�h�o�i�c�e� �o�f� �l�a�n�g�u�a�g�e�.� �I�t� �i�s� �v�e�r�y� �t�i�g�h�t�l�y� �i�n�t�e�g�r�a�t�e�d� �w�i�t�h� �G�o�d�o�t�'�s� �A�p�p�l�i�c�a�t�i�o�n� �P�r�o�g�r�a�m�m�i�n�g
�I�n�t�e�r�f�a�c�e� �(�A�P�I�)�,� �a�n�d� �i�s� �d�e�s�i�g�n�e�d� �f�o�r� �r�a�p�i�d� �d�e�v�e�l�o�p�m�e�n�t�.

�A�b�o�u�t� �G�D�S�c�r�i�p�t
�G�D�S�c�r�i�p�t�'�s� �s�y�n�t�a�x� �i�s� �v�e�r�y� �c�l�o�s�e�l�y� �m�o�d�e�l�e�d� �o�n� �t�h�e� �P�y�t�h�o�n� �l�a�n�g�u�a�g�e�.� �I�f� �y�o�u� �a�r�e� �f�a�m�i�l�i�a�r� �w�i�t�h
�P�y�t�h�o�n� �a�l�r�e�a�d�y�,� �y�o�u� �w�i�l�l� �f�i�n�d� �G�D�S�c�r�i�p�t� �v�e�r�y� �f�a�m�i�l�i�a�r�.� �I�f� �y�o�u� �a�r�e� �c�o�m�f�o�r�t�a�b�l�e� �w�i�t�h� �a�n�o�t�h�e�r
�d�y�n�a�m�i�c� �l�a�n�g�u�a�g�e�,� �s�u�c�h� �a�s� �J�a�v�a�S�c�r�i�p�t�,� �y�o�u� �s�h�o�u�l�d� �f�i�n�d� �i�t� �r�e�l�a�t�i�v�e�l�y� �e�a�s�y� �t�o� �l�e�a�r�n�.� �P�y�t�h�o�n� �i�s
�v�e�r�y� �o�f�t�e�n� �r�e�c�o�m�m�e�n�d�e�d� �a�s� �a� �g�o�o�d� �b�e�g�i�n�n�e�r� �l�a�n�g�u�a�g�e�,� �a�n�d� �G�D�S�c�r�i�p�t� �s�h�a�r�e�s� �t�h�a�t� �u�s�e�r�-
�f�r�i�e�n�d�l�i�n�e�s�s�.

�T�h�i�s� �b�o�o�k� �a�s�s�u�m�e�s� �y�o�u� �h�a�v�e� �a�t� �l�e�a�s�t� �s�o�m�e� �p�r�o�g�r�a�m�m�i�n�g� �e�x�p�e�r�i�e�n�c�e� �a�l�r�e�a�d�y�.� �I�f� �y�o�u�'�v�e� �n�e�v�e�r
�c�o�d�e�d� �b�e�f�o�r�e�,� �y�o�u� �m�a�y� �f�i�n�d� �i�t� �a� �l�i�t�t�l�e� �m�o�r�e� �d�i�f�f�i�c�u�l�t�.� �L�e�a�r�n�i�n�g� �a� �g�a�m�e� �e�n�g�i�n�e� �i�s� �a� �l�a�r�g�e� �t�a�s�k
�o�n� �i�t�s� �o�w�n�;� �l�e�a�r�n�i�n�g� �t�o� �c�o�d�e� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �m�e�a�n�s� �y�o�u�'�v�e� �t�a�k�e�n� �o�n� �a� �m�a�j�o�r� �c�h�a�l�l�e�n�g�e�.� �I�f
�y�o�u� �f�i�n�d� �y�o�u�r�s�e�l�f� �s�t�r�u�g�g�l�i�n�g� �w�i�t�h� �t�h�e� �c�o�d�e� �i�n� �t�h�i�s� �b�o�o�k�,� �y�o�u� �m�a�y� �f�i�n�d� �t�h�a�t� �w�o�r�k�i�n�g� �t�h�r�o�u�g�h
�a�n� �i�n�t�r�o�d�u�c�t�o�r�y� �P�y�t�h�o�n� �l�e�s�s�o�n� �w�i�l�l� �h�e�l�p� �y�o�u� �g�r�a�s�p� �t�h�e� �b�a�s�i�c�s�.

�L�i�k�e� �P�y�t�h�o�n�,� �G�D�S�c�r�i�p�t� �i�s� �a� �d�y�n�a�m�i�c�a�l�l�y� �t�y�p�e�d� �l�a�n�g�u�a�g�e�,� �m�e�a�n�i�n�g� �y�o�u� �d�o� �n�o�t� �n�e�e�d� �t�o� �d�e�c�l�a�r�e
�a� �v�a�r�i�a�b�l�e�'�s� �t�y�p�e� �w�h�e�n� �c�r�e�a�t�i�n�g� �i�t�,� �a�n�d� �i�t� �u�s�e�s� �w�h�i�t�e�s�p�a�c�e� �(�i�n�d�e�n�t�a�t�i�o�n�)� �t�o� �d�e�n�o�t�e� �c�o�d�e� �b�l�o�c�k�s�.
�O�v�e�r�a�l�l�,� �t�h�e� �r�e�s�u�l�t� �o�f� �u�s�i�n�g� �G�D�S�c�r�i�p�t� �f�o�r� �y�o�u�r� �g�a�m�e�'�s� �l�o�g�i�c� �i�s� �t�h�a�t� �y�o�u� �w�r�i�t�e� �l�e�s�s� �c�o�d�e�,� �w�h�i�c�h
�m�e�a�n�s� �f�a�s�t�e�r� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �f�e�w�e�r� �m�i�s�t�a�k�e�s� �t�o� �f�i�x�.

�T�o� �g�i�v�e� �y�o�u� �a�n� �i�d�e�a� �o�f� �w�h�a�t� �G�D�S�c�r�i�p�t� �l�o�o�k�s� �l�i�k�e�,� �h�e�r�e� �i�s� �a� �s�m�a�l�l� �s�c�r�i�p�t� �t�h�a�t� �c�a�u�s�e�s� �a� �s�p�r�i�t�e� �t�o
�m�o�v�e� �f�r�o�m� �l�e�f�t� �t�o� �r�i�g�h�t� �a�c�r�o�s�s� �t�h�e� �s�c�r�e�e�n� �a�t� �a� �g�i�v�e�n� �s�p�e�e�d�:

extends Sprite

var speed = 200

func _ready():
    position = Vector2(100, 100)

func _process(delta):
    position.x += speed * delta
    if position.x > 500:
        position.x = 0
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�D�o�n�'�t� �w�o�r�r�y� �i�f� �t�h�i�s� �d�o�e�s�n�'�t� �m�a�k�e� �s�e�n�s�e� �t�o� �y�o�u� �y�e�t�.� �I�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r�s�,� �y�o�u�'�l�l� �b�e
�w�r�i�t�i�n�g� �l�o�t�s� �o�f� �c�o�d�e�,� �w�h�i�c�h� �w�i�l�l� �b�e� �a�c�c�o�m�p�a�n�i�e�d� �b�y� �e�x�p�l�a�n�a�t�i�o�n�s� �o�f� �h�o�w� �i�t� �a�l�l� �w�o�r�k�s�.

�S�u�m�m�a�r�y
�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u� �w�e�r�e� �i�n�t�r�o�d�u�c�e�d� �t�o� �t�h�e� �c�o�n�c�e�p�t� �o�f� �a� �g�a�m�e� �e�n�g�i�n�e� �i�n� �g�e�n�e�r�a�l� �a�n�d� �t�o
�G�o�d�o�t� �i�n� �p�a�r�t�i�c�u�l�a�r�.� �M�o�s�t� �i�m�p�o�r�t�a�n�t�l�y�,� �y�o�u� �d�o�w�n�l�o�a�d�e�d� �G�o�d�o�t� �a�n�d� �l�a�u�n�c�h�e�d� �i�t�!

�Y�o�u� �l�e�a�r�n�e�d� �s�o�m�e� �i�m�p�o�r�t�a�n�t� �v�o�c�a�b�u�l�a�r�y� �t�h�a�t� �w�i�l�l� �b�e� �u�s�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �b�o�o�k� �w�h�e�n
�r�e�f�e�r�r�i�n�g� �t�o� �v�a�r�i�o�u�s� �p�a�r�t�s� �o�f� �t�h�e� �G�o�d�o�t� �e�d�i�t�o�r� �w�i�n�d�o�w�.� �Y�o�u� �a�l�s�o� �l�e�a�r�n�e�d� �a�b�o�u�t� �t�h�e� �c�o�n�c�e�p�t�s
�o�f� �n�o�d�e�s� �a�n�d� �s�c�e�n�e�s�,� �w�h�i�c�h� �a�r�e� �t�h�e� �f�u�n�d�a�m�e�n�t�a�l� �b�u�i�l�d�i�n�g� �b�l�o�c�k�s� �o�f� �G�o�d�o�t�.� 

�Y�o�u� �a�l�s�o� �r�e�c�e�i�v�e�d� �s�o�m�e� �a�d�v�i�c�e� �o�n� �h�o�w� �t�o� �a�p�p�r�o�a�c�h� �t�h�e� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �b�o�o�k� �a�n�d� �g�a�m�e
�d�e�v�e�l�o�p�m�e�n�t� �i�n� �g�e�n�e�r�a�l�.� �I�f� �y�o�u� �e�v�e�r� �f�i�n�d� �y�o�u�r�s�e�l�f� �g�e�t�t�i�n�g� �f�r�u�s�t�r�a�t�e�d� �a�s� �y�o�u� �a�r�e� �w�o�r�k�i�n�g
�t�h�r�o�u�g�h� �t�h�i�s� �b�o�o�k�,� �g�o� �b�a�c�k� �a�n�d� �r�e�r�e�a�d� �t�h�e� �G�e�n�e�r�a�l� �a�d�v�i�c�e� �s�e�c�t�i�o�n�.� �T�h�e�r�e�'�s� �a� �l�o�t� �t�o� �l�e�a�r�n�,� �a�n�d
�i�t�'�s� �o�k�a�y� �i�f� �i�t� �d�o�e�s�n�'�t� �a�l�l� �m�a�k�e� �s�e�n�s�e� �t�h�e� �f�i�r�s�t� �t�i�m�e�.� �Y�o�u�'�l�l� �m�a�k�e� �f�i�v�e� �d�i�f�f�e�r�e�n�t� �g�a�m�e�s� �o�v�e�r� �t�h�e
�c�o�u�r�s�e� �o�f� �t�h�i�s� �b�o�o�k�,� �a�n�d� �e�a�c�h� �o�n�e� �w�i�l�l� �h�e�l�p� �y�o�u� �u�n�d�e�r�s�t�a�n�d� �t�h�i�n�g�s� �a� �l�i�t�t�l�e� �b�i�t� �m�o�r�e�.

�Y�o�u�'�r�e� �r�e�a�d�y� �t�o� �m�o�v�e� �o�n� �t�o� Chapter 2 �,� �C�o�i�n� �D�a�s�h�,� �w�h�e�r�e� �y�o�u�'�l�l� �s�t�a�r�t� �b�u�i�l�d�i�n�g� �y�o�u�r� �f�i�r�s�t
�g�a�m�e� �i�n� �G�o�d�o�t�.



�2
�C�o�i�n� �D�a�s�h

�T�h�i�s� �f�i�r�s�t� �p�r�o�j�e�c�t� �w�i�l�l� �g�u�i�d�e� �y�o�u� �t�h�r�o�u�g�h� �m�a�k�i�n�g� �y�o�u�r� �f�i�r�s�t� �G�o�d�o�t� �E�n�g�i�n�e� �p�r�o�j�e�c�t�.� �Y�o�u� �w�i�l�l
�l�e�a�r�n� �h�o�w� �t�h�e� �G�o�d�o�t� �e�d�i�t�o�r� �w�o�r�k�s�,� �h�o�w� �t�o� �s�t�r�u�c�t�u�r�e� �a� �p�r�o�j�e�c�t�,� �a�n�d� �h�o�w� �t�o� �b�u�i�l�d� �a� �s�m�a�l�l� �2�D
�g�a�m�e�.

�W�h�y� �2�D�?� �I�n� �a� �n�u�t�s�h�e�l�l�,� �3�D� �g�a�m�e�s� �a�r�e� �m�u�c�h� �m�o�r�e� �c�o�m�p�l�e�x� �t�h�a�n� �2�D� �o�n�e�s�,
�w�h�i�l�e� �m�a�n�y� �o�f� �t�h�e� �u�n�d�e�r�l�y�i�n�g� �g�a�m�e� �e�n�g�i�n�e� �f�e�a�t�u�r�e�s� �y�o�u�'�l�l� �n�e�e�d� �t�o� �k�n�o�w
�a�r�e� �t�h�e� �s�a�m�e�.� �Y�o�u� �s�h�o�u�l�d� �s�t�i�c�k� �t�o� �2�D� �u�n�t�i�l� �y�o�u� �h�a�v�e� �a� �g�o�o�d� �u�n�d�e�r�s�t�a�n�d�i�n�g
�o�f� �G�o�d�o�t�'�s� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�.� �A�t� �t�h�a�t� �p�o�i�n�t�,� �t�h�e� �j�u�m�p� �t�o� �3�D� �w�i�l�l
�b�e� �m�u�c�h� �e�a�s�i�e�r�.� �Y�o�u�'�l�l� �g�e�t� �a�n� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �3�D� �i�n� �t�h�i�s� �b�o�o�k�'�s� �f�i�f�t�h� �a�n�d
�f�i�n�a�l� �p�r�o�j�e�c�t�.

�I�m�p�o�r�t�a�n�t• �d�o�n�'�t� �s�k�i�p� �t�h�i�s� �c�h�a�p�t�e�r�,� �e�v�e�n� �i�f� �y�o�u� �a�r�e�n�'�t� �a� �c�o�m�p�l�e�t�e� �n�e�w�c�o�m�e�r� �t�o� �g�a�m�e
�d�e�v�e�l�o�p�m�e�n�t�.� �W�h�i�l�e� �y�o�u� �m�a�y� �a�l�r�e�a�d�y� �u�n�d�e�r�s�t�a�n�d� �m�a�n�y� �o�f� �t�h�e� �u�n�d�e�r�l�y�i�n�g� �c�o�n�c�e�p�t�s�,� �t�h�i�s
�p�r�o�j�e�c�t� �w�i�l�l� �i�n�t�r�o�d�u�c�e� �a� �n�u�m�b�e�r� �o�f� �f�u�n�d�a�m�e�n�t�a�l� �G�o�d�o�t� �f�e�a�t�u�r�e�s� �a�n�d� �d�e�s�i�g�n� �p�a�r�a�d�i�g�m�s� �t�h�a�t
�y�o�u�'�l�l� �n�e�e�d� �t�o� �k�n�o�w� �g�o�i�n�g� �f�o�r�w�a�r�d�.� �Y�o�u�'�l�l� �b�u�i�l�d� �o�n� �t�h�e�s�e� �c�o�n�c�e�p�t�s� �a�s� �y�o�u� �d�e�v�e�l�o�p� �m�o�r�e
�c�o�m�p�l�e�x� �p�r�o�j�e�c�t�s�.
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�T�h�e� �g�a�m�e� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �i�s� �c�a�l�l�e�d� �C�o�i�n� �D�a�s�h�.� �Y�o�u�r� �c�h�a�r�a�c�t�e�r� �m�u�s�t� �m�o�v�e� �a�r�o�u�n�d� �t�h�e� �s�c�r�e�e�n�,
�c�o�l�l�e�c�t�i�n�g� �a�s� �m�a�n�y� �c�o�i�n�s� �a�s� �p�o�s�s�i�b�l�e� �w�h�i�l�e� �r�a�c�i�n�g� �a�g�a�i�n�s�t� �t�h�e� �c�l�o�c�k�.� �W�h�e�n� �y�o�u�'�r�e� �f�i�n�i�s�h�e�d�,
�t�h�e� �g�a�m�e� �w�i�l�l� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�P�r�o�j�e�c�t� �s�e�t�u�p
�L�a�u�n�c�h� �G�o�d�o�t� �a�n�d� �c�r�e�a�t�e� �a� �n�e�w� �p�r�o�j�e�c�t�,� �m�a�k�i�n�g� �s�u�r�e� �t�o� �u�s�e� �t�h�e� Create Folder � �b�u�t�t�o�n� �t�o
�e�n�s�u�r�e� �t�h�a�t� �t�h�i�s� �p�r�o�j�e�c�t�'�s� �f�i�l�e�s� �w�i�l�l� �b�e� �k�e�p�t� �s�e�p�a�r�a�t�e� �f�r�o�m� �o�t�h�e�r� �p�r�o�j�e�c�t�s�.� �Y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �a
�Z�i�p� �f�i�l�e� �o�f� �t�h�e� �a�r�t� �a�n�d� �s�o�u�n�d�s� �(�c�o�l�l�e�c�t�i�v�e�l�y� �k�n�o�w�n� �a�s� �a�s�s�e�t�s�)� �f�o�r� �t�h�e� �g�a�m�e� �h�e�r�e�,� https:/ � /
github. � com/ �PacktPublishing/ � Godot- �Game- �Engine- � Projects/ � releases �.

�U�n�z�i�p� �t�h�i�s� �f�i�l�e� �i�n� �y�o�u�r� �n�e�w� �p�r�o�j�e�c�t� �f�o�l�d�e�r�.

�I�n� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u� �w�i�l�l� �m�a�k�e� �t�h�r�e�e� �i�n�d�e�p�e�n�d�e�n�t� �s�c�e�n�e�s�:� Player �,� Coin �,� �a�n�d� HUD�,� �w�h�i�c�h� �w�i�l�l
�a�l�l� �b�e� �c�o�m�b�i�n�e�d� �i�n�t�o� �t�h�e� �g�a�m�e�'�s� Main � �s�c�e�n�e�.� �I�n� �a� �l�a�r�g�e�r� �p�r�o�j�e�c�t�,� �i�t� �m�i�g�h�t� �b�e� �u�s�e�f�u�l� �t�o� �m�a�k�e
�s�e�p�a�r�a�t�e� �f�o�l�d�e�r�s� �t�o� �h�o�l�d� �e�a�c�h� �s�c�e�n�e�'�s� �a�s�s�e�t�s� �a�n�d� �s�c�r�i�p�t�s�,� �b�u�t� �f�o�r� �t�h�i�s� �r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l� �g�a�m�e�,
�y�o�u� �c�a�n� �s�a�v�e� �y�o�u�r� �s�c�e�n�e�s� �a�n�d� �s�c�r�i�p�t�s� �i�n� �t�h�e� �r�o�o�t� �f�o�l�d�e�r�,� �w�h�i�c�h� �i�s� �r�e�f�e�r�r�e�d� �t�o� �a�s� res:// � �(�r�e�s
�i�s� �s�h�o�r�t� �f�o�r� �r�e�s�o�u�r�c�e�)�.� �A�l�l� �r�e�s�o�u�r�c�e�s� �i�n� �y�o�u�r� �p�r�o�j�e�c�t� �w�i�l�l� �b�e� �l�o�c�a�t�e�d� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� res://
�f�o�l�d�e�r�.� �Y�o�u� �c�a�n� �s�e�e� �y�o�u�r� �p�r�o�j�e�c�t� �f�o�l�d�e�r�s� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k� �i�n� �t�h�e� �u�p�p�e�r�-�l�e�f�t� �c�o�r�n�e�r�:
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�F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �i�m�a�g�e�s� �f�o�r� �t�h�e� �c�o�i�n� �w�o�u�l�d� �b�e� �l�o�c�a�t�e�d� �i�n� res://assets/coin/ �.

�T�h�i�s� �g�a�m�e� �w�i�l�l� �u�s�e� �p�o�r�t�r�a�i�t� �m�o�d�e�,� �s�o� �y�o�u� �n�e�e�d� �t�o� �a�d�j�u�s�t� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �g�a�m�e� �w�i�n�d�o�w�.� �C�l�i�c�k
�o�n� �t�h�e� �P�r�o�j�e�c�t� �m�e�n�u� �a�n�d� �s�e�l�e�c�t� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�L�o�o�k� �f�o�r� �t�h�e� �D�i�s�p�l�a�y�/�W�i�n�d�o�w� �s�e�c�t�i�o�n� �a�n�d� �s�e�t� �W�i�d�t�h� �t�o� 480 � �a�n�d� �H�e�i�g�h�t� �t�o� 720 �.� �A�l�s�o� �i�n� �t�h�i�s
�s�e�c�t�i�o�n�,� �s�e�t� �t�h�e� �S�t�r�e�t�c�h�/�M�o�d�e� �t�o� 2D� �a�n�d� �t�h�e� �A�s�p�e�c�t� �t�o� keep �.� �T�h�i�s� �w�i�l�l� �e�n�s�u�r�e� �t�h�a�t� �i�f� �t�h�e� �u�s�e�r
�r�e�s�i�z�e�s� �t�h�e� �g�a�m�e� �w�i�n�d�o�w�,� �e�v�e�r�y�t�h�i�n�g� �w�i�l�l� �s�c�a�l�e� �a�p�p�r�o�p�r�i�a�t�e�l�y� �a�n�d� �n�o�t� �b�e�c�o�m�e� �s�t�r�e�t�c�h�e�d� �o�r
�d�e�f�o�r�m�e�d�.� �I�f� �y�o�u� �l�i�k�e�,� �y�o�u� �c�a�n� �a�l�s�o� �u�n�c�h�e�c�k� �t�h�e� �b�o�x� �f�o�r� �R�e�s�i�z�a�b�l�e�,� �t�o� �p�r�e�v�e�n�t� �t�h�e� �w�i�n�d�o�w
�f�r�o�m� �b�e�i�n�g� �r�e�s�i�z�e�d� �e�n�t�i�r�e�l�y�.
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�V�e�c�t�o�r�s� �a�n�d� �2�D� �c�o�o�r�d�i�n�a�t�e� �s�y�s�t�e�m�s
�N�o�t�e�:� �T�h�i�s� �s�e�c�t�i�o�n� �i�s� �a� �v�e�r�y� �b�r�i�e�f� �o�v�e�r�v�i�e�w� �o�f� �2�D� �c�o�o�r�d�i�n�a�t�e� �s�y�s�t�e�m�s� �a�n�d� �d�o�e�s� �n�o�t� �d�e�l�v�e
�v�e�r�y� �d�e�e�p�l�y� �i�n�t�o� �v�e�c�t�o�r� �m�a�t�h�.� �I�t� �i�s� �i�n�t�e�n�d�e�d� �a�s� �a� �h�i�g�h�-�l�e�v�e�l� �o�v�e�r�v�i�e�w� �o�f� �h�o�w� �s�u�c�h� �t�o�p�i�c�s� 
�a�p�p�l�y� �t�o� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �G�o�d�o�t�.� �V�e�c�t�o�r� �m�a�t�h� �i�s� �a�n� �e�s�s�e�n�t�i�a�l� �t�o�o�l� �i�n� �g�a�m�e
�d�e�v�e�l�o�p�m�e�n�t�,� �s�o� �i�f� �y�o�u� �n�e�e�d� �a� �b�r�o�a�d�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �t�o�p�i�c�,� �s�e�e� �K�h�a�n� �A�c�a�d�e�m�y�'�s
�L�i�n�e�a�r� �A�l�g�e�b�r�a� �s�e�r�i�e�s� �(https:/ � / �www. �khanacademy. � org/ � math/ �linear- � algebra �)�.

�W�h�e�n� �w�o�r�k�i�n�g� �i�n� �2�D�,� �y�o�u�'�l�l� �b�e� �u�s�i�n�g� �C�a�r�t�e�s�i�a�n� �c�o�o�r�d�i�n�a�t�e�s� �t�o� �i�d�e�n�t�i�f�y� �l�o�c�a�t�i�o�n�s� �i�n� �s�p�a�c�e�.� �A
�p�a�r�t�i�c�u�l�a�r� �p�o�s�i�t�i�o�n� �i�n� �2�D� �s�p�a�c�e� �i�s� �w�r�i�t�t�e�n� �a�s� �a� �p�a�i�r� �o�f� �v�a�l�u�e�s�,� �s�u�c�h� �a�s� (4,3) �,� �r�e�p�r�e�s�e�n�t�i�n�g
�t�h�e� �p�o�s�i�t�i�o�n� �a�l�o�n�g� �t�h�e� �x� �a�n�d� �y� �a�x�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �A�n�y� �p�o�s�i�t�i�o�n� �i�n� �t�h�e� �2�D� �p�l�a�n�e� �c�a�n� �b�e
�d�e�s�c�r�i�b�e�d� �i�n� �t�h�i�s� �w�a�y�.

�I�n� �2�D� �s�p�a�c�e�,� �G�o�d�o�t� �f�o�l�l�o�w�s� �t�h�e� �c�o�m�m�o�n� �c�o�m�p�u�t�e�r� �g�r�a�p�h�i�c�s� �p�r�a�c�t�i�c�e� �o�f� �o�r�i�e�n�t�i�n�g� �t�h�e� �x� �a�x�i�s
�t�o� �t�h�e� �r�i�g�h�t�,� �a�n�d� �t�h�e� �y� �a�x�i�s� �d�o�w�n�:

�I�f� �y�o�u�'�r�e� �n�e�w� �t�o� �c�o�m�p�u�t�e�r� �g�r�a�p�h�i�c�s� �o�r� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�,� �i�t� �m�i�g�h�t� �s�e�e�m
�o�d�d� �t�h�a�t� �t�h�e� �p�o�s�i�t�i�v�e� �y� �a�x�i�s� �p�o�i�n�t�s� �d�o�w�n�w�a�r�d�s� �i�n�s�t�e�a�d� �o�f� �u�p�w�a�r�d�s�,� �a�s� �y�o�u
�l�i�k�e�l�y� �l�e�a�r�n�e�d� �i�n� �m�a�t�h� �c�l�a�s�s�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �o�r�i�e�n�t�a�t�i�o�n� �i�s� �v�e�r�y� �c�o�m�m�o�n� �i�n
�c�o�m�p�u�t�e�r� �g�r�a�p�h�i�c�s� �a�p�p�l�i�c�a�t�i�o�n�s�.
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�V�e�c�t�o�r�s
�Y�o�u� �c�a�n� �a�l�s�o� �t�h�i�n�k� �o�f� �t�h�e� �p�o�s�i�t�i�o�n� (4, 3) � �a�s� �a�n� �o�f�f�s�e�t� �f�r�o�m� �t�h�e� (0, 0) � �p�o�i�n�t�,� �o�r� �o�r�i�g�i�n�.
�I�m�a�g�i�n�e� �a�n� �a�r�r�o�w� �p�o�i�n�t�i�n�g� �f�r�o�m� �t�h�e� �o�r�i�g�i�n� �t�o� �t�h�e� �p�o�i�n�t�:

�T�h�i�s� �a�r�r�o�w� �i�s� �a� �v�e�c�t�o�r�.� �I�t� �r�e�p�r�e�s�e�n�t�s� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �i�n�c�l�u�d�i�n�g� �t�h�e� �p�o�i�n�t�'�s
�l�o�c�a�t�i�o�n�,� �(�4�,� �3�)�,� �i�t�s� �l�e�n�g�t�h�,� �m�,� �a�n�d� �i�t�s� �a�n�g�l�e� �f�r�o�m� �t�h�e� �x�-�a�x�i�s�,� €�.� �A�l�t�o�g�e�t�h�e�r�,� �t�h�i�s� �i�s� �a� �p�o�s�i�t�i�o�n
�v�e�c�t�o�r�,� �i�n� �o�t�h�e�r� �w�o�r�d�s�,� �i�t� �d�e�s�c�r�i�b�e�s� �a� �p�o�s�i�t�i�o�n� �i�n� �s�p�a�c�e�.� �V�e�c�t�o�r�s� �c�a�n� �a�l�s�o� �r�e�p�r�e�s�e�n�t
�m�o�v�e�m�e�n�t�,� �a�c�c�e�l�e�r�a�t�i�o�n�,� �o�r� �a�n�y� �o�t�h�e�r� �q�u�a�n�t�i�t�y� �t�h�a�t� �h�a�s� �a�n� �x� �a�n�d� �a� �y� �c�o�m�p�o�n�e�n�t�.

�I�n� �G�o�d�o�t�,� �v�e�c�t�o�r�s� �(Vector2 � �f�o�r� �2�D� �o�r� Vector3 � �f�o�r� �3�D�)� �a�r�e� �w�i�d�e�l�y� �u�s�e�d�,� �a�n�d� �y�o�u�'�l�l� �u�s�e� �t�h�e�m
�i�n� �t�h�e� �c�o�u�r�s�e� �o�f� �b�u�i�l�d�i�n�g� �t�h�e� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �b�o�o�k�.

�P�i�x�e�l� �r�e�n�d�e�r�i�n�g
�V�e�c�t�o�r� �c�o�o�r�d�i�n�a�t�e�s� �i�n� �G�o�d�o�t� �a�r�e� �f�l�o�a�t�i�n�g� �p�o�i�n�t� �n�u�m�b�e�r�s�,� �n�o�t� �i�n�t�e�g�e�r�s�.� �T�h�i�s� �m�e�a�n�s� �a� Vector2
�c�o�u�l�d� �h�a�v�e� �a� �f�r�a�c�t�i�o�n�a�l� �v�a�l�u�e�,� �s�u�c�h� �a�s� (1.5, 1.5) �.� �S�i�n�c�e� �o�b�j�e�c�t�s� �c�a�n�'�t� �b�e� �d�r�a�w�n� �a�t� �h�a�l�f
�p�i�x�e�l�s�,� �t�h�i�s� �c�a�n� �c�a�u�s�e� �v�i�s�u�a�l� �p�r�o�b�l�e�m�s� �f�o�r� �p�i�x�e�l� �a�r�t� �g�a�m�e�s� �w�h�e�r�e� �y�o�u� �w�a�n�t� �t�o� �e�n�s�u�r�e� �t�h�a�t� �a�l�l
�t�h�e� �p�i�x�e�l�s� �o�f� �t�h�e� �t�e�x�t�u�r�e�s� �a�r�e� �d�r�a�w�n�.
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�T�o� �a�d�d�r�e�s�s� �t�h�i�s�,� �o�p�e�n� �P�r�o�j�e�c�t� �|� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �a�n�d� �f�i�n�d� �t�h�e� �R�e�n�d�e�r�i�n�g�/�Q�u�a�l�i�t�y� �s�e�c�t�i�o�n� �i�n
�t�h�e� �s�i�d�e�b�a�r� �a�n�d� �e�n�a�b�l�e� �U�s�e� �P�i�x�e�l� �S�n�a�p�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�I�f� �y�o�u�'�r�e� �u�s�i�n�g� �2�D� �p�i�x�e�l� �a�r�t� �i�n� �y�o�u�r� �g�a�m�e�,� �i�t�'�s� �a� �g�o�o�d� �i�d�e�a� �t�o� �a�l�w�a�y�s� �e�n�a�b�l�e� �t�h�i�s� �s�e�t�t�i�n�g� �w�h�e�n
�y�o�u� �s�t�a�r�t� �y�o�u�r� �p�r�o�j�e�c�t�.� �T�h�i�s� �s�e�t�t�i�n�g� �h�a�s� �n�o� �e�f�f�e�c�t� �i�n� �3�D� �g�a�m�e�s�.
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�P�a�r�t� �1� • � �P�l�a�y�e�r� �s�c�e�n�e
�T�h�e� �f�i�r�s�t� �s�c�e�n�e� �y�o�u�'�l�l� �m�a�k�e� �d�e�f�i�n�e�s� �t�h�e� �P�l�a�y�e�r� �o�b�j�e�c�t�.� �O�n�e� �o�f� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �c�r�e�a�t�i�n�g� �a
�s�e�p�a�r�a�t�e� �p�l�a�y�e�r� �s�c�e�n�e� �i�s� �t�h�a�t� �y�o�u� �c�a�n� �t�e�s�t� �i�t� �i�n�d�e�p�e�n�d�e�n�t�l�y�,� �e�v�e�n� �b�e�f�o�r�e� �y�o�u�'�v�e� �c�r�e�a�t�e�d� �t�h�e
�o�t�h�e�r� �p�a�r�t�s� �o�f� �t�h�e� �g�a�m�e�.� �T�h�i�s� �s�e�p�a�r�a�t�i�o�n� �o�f� �g�a�m�e� �o�b�j�e�c�t�s� �w�i�l�l� �b�e�c�o�m�e� �m�o�r�e� �a�n�d� �m�o�r�e
�h�e�l�p�f�u�l� �a�s� �y�o�u�r� �p�r�o�j�e�c�t�s� �g�r�o�w� �i�n� �s�i�z�e� �a�n�d� �c�o�m�p�l�e�x�i�t�y�.� �K�e�e�p�i�n�g� �i�n�d�i�v�i�d�u�a�l� �g�a�m�e� �o�b�j�e�c�t�s
�s�e�p�a�r�a�t�e� �f�r�o�m� �e�a�c�h� �o�t�h�e�r� �m�a�k�e�s� �t�h�e�m� �e�a�s�i�e�r� �t�o� �t�r�o�u�b�l�e�s�h�o�o�t�,� �m�o�d�i�f�y�,� �a�n�d� �e�v�e�n� �r�e�p�l�a�c�e
�e�n�t�i�r�e�l�y� �w�i�t�h�o�u�t� �a�f�f�e�c�t�i�n�g� �o�t�h�e�r� �p�a�r�t�s� �o�f� �t�h�e� �g�a�m�e�.� �I�t� �a�l�s�o� �m�a�k�e�s� �y�o�u�r� �p�l�a�y�e�r� �r�e�u�s�a�b�l�e• �y�o�u
�c�a�n� �d�r�o�p� �t�h�e� �p�l�a�y�e�r� �s�c�e�n�e� �i�n�t�o� �a�n� �e�n�t�i�r�e�l�y� �d�i�f�f�e�r�e�n�t� �g�a�m�e� �a�n�d� �i�t� �w�i�l�l� �w�o�r�k� �j�u�s�t� �t�h�e� �s�a�m�e�.

�T�h�e� �p�l�a�y�e�r� �s�c�e�n�e� �w�i�l�l� �d�i�s�p�l�a�y� �y�o�u�r� �c�h�a�r�a�c�t�e�r� �a�n�d� �i�t�s� �a�n�i�m�a�t�i�o�n�s�,� �r�e�s�p�o�n�d� �t�o� �u�s�e�r� �i�n�p�u�t� �b�y
�m�o�v�i�n�g� �t�h�e� �c�h�a�r�a�c�t�e�r� �a�c�c�o�r�d�i�n�g�l�y�,� �a�n�d� �d�e�t�e�c�t� �c�o�l�l�i�s�i�o�n�s� �w�i�t�h� �o�t�h�e�r� �o�b�j�e�c�t�s� �i�n� �t�h�e� �g�a�m�e�.

�C�r�e�a�t�i�n�g� �t�h�e� �s�c�e�n�e
�S�t�a�r�t� �b�y� �c�l�i�c�k�i�n�g� �t�h�e� �A�d�d�/�C�r�e�a�t�e� �a� �N�e�w� �N�o�d�e� �b�u�t�t�o�n� �a�n�d� �s�e�l�e�c�t�i�n�g� �a�n� Area2D �.� �T�h�e�n�,� �c�l�i�c�k
�o�n� �i�t�s� �n�a�m�e� �a�n�d� �c�h�a�n�g�e� �i�t� �t�o� Player �.� �C�l�i�c�k� �S�c�e�n�e� �|� �S�a�v�e� �S�c�e�n�e� �t�o� �s�a�v�e� �t�h�e� �s�c�e�n�e�.� �T�h�i�s� �i�s� �t�h�e
�s�c�e�n�e�'�s� �r�o�o�t� �o�r� �t�o�p�-�l�e�v�e�l� �n�o�d�e�.� �Y�o�u�'�l�l� �a�d�d� �m�o�r�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �t�o� �t�h�e� Player � �b�y� �a�d�d�i�n�g
�c�h�i�l�d�r�e�n� �t�o� �t�h�i�s� �n�o�d�e�:

�B�e�f�o�r�e� �a�d�d�i�n�g� �a�n�y� �c�h�i�l�d�r�e�n�,� �i�t�'�s� �a� �g�o�o�d� �i�d�e�a� �t�o� �m�a�k�e� �s�u�r�e� �y�o�u� �d�o�n�'�t� �a�c�c�i�d�e�n�t�a�l�l�y� �m�o�v�e� �o�r
�r�e�s�i�z�e� �t�h�e�m� �b�y� �c�l�i�c�k�i�n�g� �o�n� �t�h�e�m�.� �S�e�l�e�c�t� �t�h�e� Player � �n�o�d�e� �a�n�d� �c�l�i�c�k� �t�h�e� �i�c�o�n� �n�e�x�t� �t�o� �t�h�e� �l�o�c�k�:� 
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�T�h�e� �t�o�o�l�t�i�p� �w�i�l�l� �s�a�y� �M�a�k�e� �s�u�r�e� �t�h�e� �o�b�j�e�c�t�'�s� �c�h�i�l�d�r�e�n� �a�r�e� �n�o�t� �s�e�l�e�c�t�a�b�l�e�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e
�p�r�e�c�e�d�i�n�g� �s�c�r�e�e�n�s�h�o�t�.

�I�t�'�s� �a� �g�o�o�d� �i�d�e�a� �t�o� �a�l�w�a�y�s� �d�o� �t�h�i�s� �w�h�e�n� �c�r�e�a�t�i�n�g� �a� �n�e�w� �s�c�e�n�e�.� �I�f� �a� �b�o�d�y�'�s
�c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �o�r� �s�p�r�i�t�e� �b�e�c�o�m�e�s� �o�f�f�s�e�t� �o�r� �s�c�a�l�e�d�,� �i�t� �c�a�n� �c�a�u�s�e� �u�n�e�x�p�e�c�t�e�d
�e�r�r�o�r�s� �a�n�d� �b�e� �d�i�f�f�i�c�u�l�t� �t�o� �f�i�x�.� �W�i�t�h� �t�h�i�s� �o�p�t�i�o�n�,� �t�h�e� �n�o�d�e� �a�n�d� �a�l�l� �o�f� �i�t�s
�c�h�i�l�d�r�e�n� �w�i�l�l� �a�l�w�a�y�s� �m�o�v�e� �t�o�g�e�t�h�e�r�.

�S�p�r�i�t�e� �a�n�i�m�a�t�i�o�n
�W�i�t�h� Area2D �,� �y�o�u� �c�a�n� �d�e�t�e�c�t� �w�h�e�n� �o�t�h�e�r� �o�b�j�e�c�t�s� �o�v�e�r�l�a�p� �o�r� �r�u�n� �i�n�t�o� �t�h�e� �p�l�a�y�e�r�,� �b�u�t� Area2D
�d�o�e�s�n�'�t� �h�a�v�e� �a�n� �a�p�p�e�a�r�a�n�c�e� �o�n� �i�t�s� �o�w�n�,� �s�o� �c�l�i�c�k� �o�n� �t�h�e� Player � �n�o�d�e� �a�n�d� �a�d�d� �a�n
AnimatedSprite � �n�o�d�e� �a�s� �a� �c�h�i�l�d�.� �T�h�e� AnimatedSprite � �w�i�l�l� �h�a�n�d�l�e� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �a�n�d
�a�n�i�m�a�t�i�o�n�s� �f�o�r� �y�o�u�r� �p�l�a�y�e�r�.� �N�o�t�e� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �w�a�r�n�i�n�g� �s�y�m�b�o�l� �n�e�x�t� �t�o� �t�h�e� �n�o�d�e�.� �A�n
AnimatedSprite � �r�e�q�u�i�r�e�s� �a� SpriteFrames � �r�e�s�o�u�r�c�e�,� �w�h�i�c�h� �c�o�n�t�a�i�n�s� �t�h�e� �a�n�i�m�a�t�i�o�n�(�s�)� �i�t
�c�a�n� �d�i�s�p�l�a�y�.� �T�o� �c�r�e�a�t�e� �o�n�e�,� �f�i�n�d� �t�h�e� �F�r�a�m�e�s� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �a�n�d� �c�l�i�c�k� �<�n�u�l�l�>� �|
�N�e�w� �S�p�r�i�t�e�F�r�a�m�e�s�:

�N�e�x�t�,� �i�n� �t�h�e� �s�a�m�e� �l�o�c�a�t�i�o�n�,� �c�l�i�c�k� �<�S�p�r�i�t�e�F�r�a�m�e�s�>� �t�o� �o�p�e�n� �t�h�e� �S�p�r�i�t�e�F�r�a�m�e�s� �p�a�n�e�l�:
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�O�n� �t�h�e� �l�e�f�t� �i�s� �a� �l�i�s�t� �o�f� �a�n�i�m�a�t�i�o�n�s�.� �C�l�i�c�k� �t�h�e� �d�e�f�a�u�l�t� �o�n�e� �a�n�d� �r�e�n�a�m�e� �i�t� �t�o� run �.� �T�h�e�n�,� �c�l�i�c�k� �t�h�e
�A�d�d� �b�u�t�t�o�n� �a�n�d� �c�r�e�a�t�e� �a� �s�e�c�o�n�d� �a�n�i�m�a�t�i�o�n� �n�a�m�e�d� idle � �a�n�d� �a� �t�h�i�r�d� �n�a�m�e�d� hurt �.

�I�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k� �o�n� �t�h�e� �l�e�f�t�,� �f�i�n�d� �t�h�e� run �,� idle �,� �a�n�d� hurt � �p�l�a�y�e�r� �i�m�a�g�e�s� �a�n�d� �d�r�a�g
�t�h�e�m� �i�n�t�o� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �a�n�i�m�a�t�i�o�n�s�:

�E�a�c�h� �a�n�i�m�a�t�i�o�n� �h�a�s� �a� �d�e�f�a�u�l�t� �s�p�e�e�d� �s�e�t�t�i�n�g� �o�f� �5� �f�r�a�m�e�s� �p�e�r� �s�e�c�o�n�d�.� �T�h�i�s� �i�s� �a� �l�i�t�t�l�e� �t�o�o� �s�l�o�w�,
�s�o� �c�l�i�c�k� �o�n� �e�a�c�h� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n�s� �a�n�d� �s�e�t� �t�h�e� �S�p�e�e�d� �(�F�P�S�)� �s�e�t�t�i�n�g� �t�o� �8�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,
�c�h�e�c�k� �O�n� �n�e�x�t� �t�o� �t�h�e� �P�l�a�y�i�n�g� �p�r�o�p�e�r�t�y� �a�n�d� �c�h�o�o�s�e� �a�n� �A�n�i�m�a�t�i�o�n� �t�o� �s�e�e� �t�h�e� �a�n�i�m�a�t�i�o�n�s� �i�n
�a�c�t�i�o�n�:
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�L�a�t�e�r�,� �y�o�u�'�l�l� �w�r�i�t�e� �c�o�d�e� �t�o� �s�e�l�e�c�t� �b�e�t�w�e�e�n� �t�h�e�s�e� �a�n�i�m�a�t�i�o�n�s�,� �d�e�p�e�n�d�i�n�g� �o�n� �w�h�a�t� �t�h�e� �p�l�a�y�e�r� �i�s
�d�o�i�n�g�.� �B�u�t� �f�i�r�s�t�,� �y�o�u� �n�e�e�d� �t�o� �f�i�n�i�s�h� �s�e�t�t�i�n�g� �u�p� �t�h�e� �p�l�a�y�e�r�'�s� �n�o�d�e�s�.

�C�o�l�l�i�s�i�o�n� �s�h�a�p�e
�W�h�e�n� �u�s�i�n�g� Area2D �,� �o�r� �o�n�e� �o�f� �t�h�e� �o�t�h�e�r� �c�o�l�l�i�s�i�o�n� �o�b�j�e�c�t�s� �i�n� �G�o�d�o�t�,� �i�t� �n�e�e�d�s� �t�o� �h�a�v�e� �a� �s�h�a�p�e
�d�e�f�i�n�e�d�,� �o�r� �i�t� �c�a�n�'�t� �d�e�t�e�c�t� �c�o�l�l�i�s�i�o�n�s�.� �A� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �d�e�f�i�n�e�s� �t�h�e� �r�e�g�i�o�n� �t�h�a�t� �t�h�e� �o�b�j�e�c�t
�o�c�c�u�p�i�e�s� �a�n�d� �i�s� �u�s�e�d� �t�o� �d�e�t�e�c�t� �o�v�e�r�l�a�p�s� �a�n�d�/�o�r� �c�o�l�l�i�s�i�o�n�s�.� �S�h�a�p�e�s� �a�r�e� �d�e�f�i�n�e�d� �b�y� Shape2D�,
�a�n�d� �i�n�c�l�u�d�e� �r�e�c�t�a�n�g�l�e�s�,� �c�i�r�c�l�e�s�,� �p�o�l�y�g�o�n�s�,� �a�n�d� �o�t�h�e�r� �t�y�p�e�s� �o�f� �s�h�a�p�e�s�.

�F�o�r� �c�o�n�v�e�n�i�e�n�c�e�,� �w�h�e�n� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �a� �s�h�a�p�e� �t�o� �a�n� �a�r�e�a� �o�r� �p�h�y�s�i�c�s� �b�o�d�y�,� �y�o�u� �c�a�n� �a�d�d� �a
CollisionShape2D � �a�s� �a� �c�h�i�l�d�.� �Y�o�u� �t�h�e�n� �s�e�l�e�c�t� �t�h�e� �t�y�p�e� �o�f� �s�h�a�p�e� �y�o�u� �w�a�n�t� �a�n�d� �y�o�u� �c�a�n
�e�d�i�t� �i�t�s� �s�i�z�e� �i�n� �t�h�e� �e�d�i�t�o�r�.� 

�A�d�d� �a� CollisionShape2D � �a�s� �a� �c�h�i�l�d� �o�f� Player � �(�m�a�k�e� �s�u�r�e� �y�o�u� �d�o�n�'�t� �a�d�d� �i�t� �a�s� �a� �c�h�i�l�d� �o�f
�t�h�e� AnimatedSprite �)�.� �T�h�i�s� �w�i�l�l� �a�l�l�o�w� �y�o�u� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �p�l�a�y�e�r�'�s� �h�i�t�b�o�x�,� �o�r� �t�h�e� �b�o�u�n�d�s
�o�f� �i�t�s� �c�o�l�l�i�s�i�o�n� �a�r�e�a�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �n�e�x�t� �t�o� �S�h�a�p�e�,� �c�l�i�c�k� �<�n�u�l�l�>� �a�n�d� �c�h�o�o�s�e� �N�e�w
�R�e�c�t�a�n�g�l�e�S�h�a�p�e�2�D�.� �A�d�j�u�s�t� �t�h�e� �s�h�a�p�e�'�s� �s�i�z�e� �t�o� �c�o�v�e�r� �t�h�e� �s�p�r�i�t�e�:

�B�e� �c�a�r�e�f�u�l� �n�o�t� �t�o� �s�c�a�l�e� �t�h�e� �s�h�a�p�e�'�s� �o�u�t�l�i�n�e�!� �O�n�l�y� �u�s�e� �t�h�e� �s�i�z�e� �h�a�n�d�l�e�s� �(�r�e�d�)
�t�o� �a�d�j�u�s�t� �t�h�e� �s�h�a�p�e�!� �C�o�l�l�i�s�i�o�n�s� �w�i�l�l� �n�o�t� �w�o�r�k� �p�r�o�p�e�r�l�y� �w�i�t�h� �a� �s�c�a�l�e�d
�c�o�l�l�i�s�i�o�n� �s�h�a�p�e�.
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�Y�o�u� �m�a�y� �h�a�v�e� �n�o�t�i�c�e�d� �t�h�a�t� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �i�s� �n�o�t� �c�e�n�t�e�r�e�d� �o�n� �t�h�e� �s�p�r�i�t�e�.� �T�h�a�t� �i�s� �b�e�c�a�u�s�e
�t�h�e� �s�p�r�i�t�e�s� �t�h�e�m�s�e�l�v�e�s� �a�r�e� �n�o�t� �c�e�n�t�e�r�e�d� �v�e�r�t�i�c�a�l�l�y�.� �W�e� �c�a�n� �f�i�x� �t�h�i�s� �b�y� �a�d�d�i�n�g� �a� �s�m�a�l�l� �o�f�f�s�e�t� �t�o
�t�h�e� AnimatedSprite �.� �C�l�i�c�k� �o�n� �t�h�e� �n�o�d�e� �a�n�d� �l�o�o�k� �f�o�r� �t�h�e� �O�f�f�s�e�t� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.
�S�e�t� �i�t� �t�o� (0, -5) �.

�W�h�e�n� �y�o�u�'�r�e� �f�i�n�i�s�h�e�d�,� �y�o�u�r� Player � �s�c�e�n�e� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�S�c�r�i�p�t�i�n�g� �t�h�e� �P�l�a�y�e�r
�N�o�w�,� �y�o�u�'�r�e� �r�e�a�d�y� �t�o� �a�d�d� �a� �s�c�r�i�p�t�.� �S�c�r�i�p�t�s� �a�l�l�o�w� �y�o�u� �t�o� �a�d�d� �a�d�d�i�t�i�o�n�a�l� �f�u�n�c�t�i�o�n�a�l�i�t�y� �t�h�a�t
�i�s�n�'�t� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �b�u�i�l�t�-�i�n� �n�o�d�e�s�.� �C�l�i�c�k� �t�h�e� Player � �n�o�d�e� �a�n�d� �c�l�i�c�k� �t�h�e� �A�d�d� �S�c�r�i�p�t
�b�u�t�t�o�n�:
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�I�n� �t�h�e� �S�c�r�i�p�t� �S�e�t�t�i�n�g�s� �w�i�n�d�o�w�,� �y�o�u� �c�a�n� �l�e�a�v�e� �t�h�e� �d�e�f�a�u�l�t� �s�e�t�t�i�n�g�s� �a�s� �t�h�e�y� �a�r�e�.� �I�f� �y�o�u�'�v�e
�r�e�m�e�m�b�e�r�e�d� �t�o� �s�a�v�e� �t�h�e� �s�c�e�n�e� �(�s�e�e� �t�h�e� �p�r�e�c�e�d�i�n�g� �s�c�r�e�e�n�s�h�o�t�)�,� �t�h�e� �s�c�r�i�p�t� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y
�b�e� �n�a�m�e�d� �t�o� �m�a�t�c�h� �t�h�e� �s�c�e�n�e�'�s� �n�a�m�e�.� �C�l�i�c�k� �C�r�e�a�t�e� �a�n�d� �y�o�u�'�l�l� �b�e� �t�a�k�e�n� �t�o� �t�h�e� �s�c�r�i�p�t� �w�i�n�d�o�w�.
�Y�o�u�r� �s�c�r�i�p�t� �w�i�l�l� �c�o�n�t�a�i�n� �s�o�m�e� �d�e�f�a�u�l�t� �c�o�m�m�e�n�t�s� �a�n�d� �h�i�n�t�s�.� �Y�o�u� �c�a�n� �r�e�m�o�v�e� �t�h�e� �c�o�m�m�e�n�t�s
�(�l�i�n�e�s� �s�t�a�r�t�i�n�g� �w�i�t�h� #�)�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �s�n�i�p�p�e�t�:

extends Area2D

# class member variables go here, for example:
# var a = 2
# var b = "textvar"

func _ready():
 # Called every time the node is added to the scene.
 # Initialization here
 pass

#func _process(delta):
# # Called every frame. Delta is time since last frame.
# # Update game logic here.
# pass

�T�h�e� �f�i�r�s�t� �l�i�n�e� �o�f� �e�v�e�r�y� �s�c�r�i�p�t� �w�i�l�l� �d�e�s�c�r�i�b�e� �w�h�a�t� �t�y�p�e� �o�f� �n�o�d�e� �i�t� �i�s� �a�t�t�a�c�h�e�d� �t�o�.� �N�e�x�t�,� �y�o�u�'�l�l
�d�e�f�i�n�e� �y�o�u�r� �c�l�a�s�s� �v�a�r�i�a�b�l�e�s�:

extends Area2D

export (int) var speed
var velocity = Vector2()
var screensize = Vector2(480, 720)

�U�s�i�n�g� �t�h�e� export � �k�e�y�w�o�r�d� �o�n� �t�h�e� speed � �v�a�r�i�a�b�l�e� �a�l�l�o�w�s� �y�o�u� �t�o� �s�e�t� �i�t�s� �v�a�l�u�e� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r�,� �a�s� �w�e�l�l� �a�s� �l�e�t�t�i�n�g� �t�h�e� �I�n�s�p�e�c�t�o�r� �k�n�o�w� �w�h�a�t� �t�y�p�e� �o�f� �d�a�t�a� �t�h�e� �v�a�r�i�a�b�l�e� �s�h�o�u�l�d
�c�o�n�t�a�i�n�.� �T�h�i�s� �c�a�n� �b�e� �v�e�r�y� �h�a�n�d�y� �f�o�r� �v�a�l�u�e�s� �t�h�a�t� �y�o�u� �w�a�n�t� �t�o� �b�e� �a�b�l�e� �t�o� �a�d�j�u�s�t�,� �j�u�s�t� �l�i�k�e� �y�o�u
�a�d�j�u�s�t� �a� �n�o�d�e�'�s� �b�u�i�l�t�-�i�n� �p�r�o�p�e�r�t�i�e�s�.� �C�l�i�c�k� �o�n� �t�h�e� Player � �n�o�d�e� �a�n�d� �s�e�t� �t�h�e� �S�p�e�e�d� �p�r�o�p�e�r�t�y
�t�o� �3�5�0�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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velocity � �w�i�l�l� �c�o�n�t�a�i�n� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s� �c�u�r�r�e�n�t� �m�o�v�e�m�e�n�t� �s�p�e�e�d� �a�n�d� �d�i�r�e�c�t�i�o�n�,� �a�n�d
screensize � �w�i�l�l� �b�e� �u�s�e�d� �t�o� �s�e�t� �t�h�e� �l�i�m�i�t�s� �o�f� �t�h�e� �p�l�a�y�e�r�'�s� �m�o�v�e�m�e�n�t�.� �L�a�t�e�r�,� �t�h�e� �g�a�m�e�'�s� �m�a�i�n
�s�c�e�n�e� �w�i�l�l� �s�e�t� �t�h�i�s� �v�a�r�i�a�b�l�e�,� �b�u�t� �f�o�r� �n�o�w� �y�o�u� �w�i�l�l� �s�e�t� �i�t� �m�a�n�u�a�l�l�y� �s�o� �y�o�u� �c�a�n� �t�e�s�t�.

�M�o�v�i�n�g� �t�h�e� �P�l�a�y�e�r
�N�e�x�t�,� �y�o�u�'�l�l� �u�s�e� �t�h�e� _process() � �f�u�n�c�t�i�o�n� �t�o� �d�e�f�i�n�e� �w�h�a�t� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �d�o�.� �T�h�e
_process() � �f�u�n�c�t�i�o�n� �i�s� �c�a�l�l�e�d� �o�n� �e�v�e�r�y� �f�r�a�m�e�,� �s�o� �y�o�u�'�l�l� �u�s�e� �i�t� �t�o� �u�p�d�a�t�e� �e�l�e�m�e�n�t�s� �o�f� �y�o�u�r
�g�a�m�e� �t�h�a�t� �y�o�u� �e�x�p�e�c�t� �t�o� �b�e� �c�h�a�n�g�i�n�g� �o�f�t�e�n�.� �Y�o�u� �n�e�e�d� �t�h�e� �p�l�a�y�e�r� �t�o� �d�o� �t�h�r�e�e� �t�h�i�n�g�s�:

�C�h�e�c�k� �f�o�r� �k�e�y�b�o�a�r�d� �i�n�p�u�t
�M�o�v�e� �i�n� �t�h�e� �g�i�v�e�n� �d�i�r�e�c�t�i�o�n
�P�l�a�y� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �a�n�i�m�a�t�i�o�n

�F�i�r�s�t�,� �y�o�u� �n�e�e�d� �t�o� �c�h�e�c�k� �t�h�e� �i�n�p�u�t�s�.� �F�o�r� �t�h�i�s� �g�a�m�e�,� �y�o�u� �h�a�v�e� �f�o�u�r� �d�i�r�e�c�t�i�o�n�a�l� �i�n�p�u�t�s� �t�o� �c�h�e�c�k
�(�t�h�e� �f�o�u�r� �a�r�r�o�w� �k�e�y�s�)�.� �I�n�p�u�t� �a�c�t�i�o�n�s� �a�r�e� �d�e�f�i�n�e�d� �i�n� �t�h�e� �p�r�o�j�e�c�t� �s�e�t�t�i�n�g�s� �u�n�d�e�r� �t�h�e� �I�n�p�u�t� �M�a�p
�t�a�b�.� �I�n� �t�h�i�s� �t�a�b�,� �y�o�u� �c�a�n� �d�e�f�i�n�e� �c�u�s�t�o�m� �e�v�e�n�t�s� �a�n�d� �a�s�s�i�g�n� �d�i�f�f�e�r�e�n�t� �k�e�y�s�,� �m�o�u�s�e� �a�c�t�i�o�n�s�,� �o�r
�o�t�h�e�r� �i�n�p�u�t�s� �t�o� �t�h�e�m�.� �B�y� �d�e�f�a�u�l�t�,� �G�o�d�o�t� �h�a�s� �e�v�e�n�t�s� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �k�e�y�b�o�a�r�d� �a�r�r�o�w�s�,� �s�o� �y�o�u
�c�a�n� �u�s�e� �t�h�e�m� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�.

�Y�o�u� �c�a�n� �d�e�t�e�c�t� �w�h�e�t�h�e�r� �a�n� �i�n�p�u�t� �i�s� �p�r�e�s�s�e�d� �u�s�i�n�g� Input.is_action_pressed() �,� �w�h�i�c�h
�r�e�t�u�r�n�s� true � �i�f� �t�h�e� �k�e�y� �i�s� �h�e�l�d� �d�o�w�n� �a�n�d� false � �i�f� �i�t� �i�s� �n�o�t�.� �C�o�m�b�i�n�i�n�g� �t�h�e� �s�t�a�t�e�s� �o�f� �a�l�l� �f�o�u�r
�b�u�t�t�o�n�s� �w�i�l�l� �g�i�v�e� �y�o�u� �t�h�e� �r�e�s�u�l�t�a�n�t� �d�i�r�e�c�t�i�o�n� �o�f� �m�o�v�e�m�e�n�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �h�o�l�d� right
�a�n�d� down� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �t�h�e� �r�e�s�u�l�t�i�n�g� �v�e�l�o�c�i�t�y� �v�e�c�t�o�r� �w�i�l�l� �b�e� (1, 1) �.� �I�n� �t�h�i�s� �c�a�s�e�,� �s�i�n�c�e
�w�eƒ�r�e� �a�d�d�i�n�g� �a� �h�o�r�i�z�o�n�t�a�l� �a�n�d� �a� �v�e�r�t�i�c�a�l� �m�o�v�e�m�e�n�t� �t�o�g�e�t�h�e�r�,� �t�h�e� �p�l�a�y�e�r� �w�o�u�l�d� �m�o�v�e� �f�a�s�t�e�r
�t�h�a�n� �i�f� �t�h�e�y� �j�u�s�t� �m�o�v�e�d� �h�o�r�i�z�o�n�t�a�l�l�y�.

�Y�o�u� �c�a�n� �p�r�e�v�e�n�t� �t�h�a�t� �b�y� �n�o�r�m�a�l�i�z�i�n�g� �t�h�e� �v�e�l�o�c�i�t�y�,� �w�h�i�c�h� �m�e�a�n�s� �s�e�t�t�i�n�g� �i�t�s� �l�e�n�g�t�h� �t�o� �1�,� �t�h�e�n
�m�u�l�t�i�p�l�y�i�n�g� �i�t� �b�y� �t�h�e� �d�e�s�i�r�e�d� �s�p�e�e�d�:

func get_input():
    velocity = Vector2()
    if Input.is_action_pressed("ui_left"):
        velocity.x -= 1
    if Input.is_action_pressed("ui_right"):
        velocity.x += 1
    if Input.is_action_pressed("ui_up"):
        velocity.y -= 1
    if Input.is_action_pressed("ui_down"):
        velocity.y += 1
    if velocity.length() > 0:
        velocity = velocity.normalized() * speed
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�B�y� �g�r�o�u�p�i�n�g� �a�l�l� �o�f� �t�h�i�s� �c�o�d�e� �t�o�g�e�t�h�e�r� �i�n� �a� get_input() � �f�u�n�c�t�i�o�n�,� �y�o�u� �m�a�k�e� �i�t� �e�a�s�i�e�r� �t�o
�c�h�a�n�g�e� �t�h�i�n�g�s� �l�a�t�e�r�.� �F�o�r� �e�x�a�m�p�l�e�,� �y�o�u� �c�o�u�l�d� �d�e�c�i�d�e� �t�o� �c�h�a�n�g�e� �t�o� �a�n� �a�n�a�l�o�g� �j�o�y�s�t�i�c�k� �o�r� �o�t�h�e�r
�t�y�p�e� �o�f� �c�o�n�t�r�o�l�l�e�r�.� �C�a�l�l� �t�h�i�s� �f�u�n�c�t�i�o�n� �f�r�o�m� _process() � �a�n�d� �t�h�e�n� �c�h�a�n�g�e� �t�h�e� �p�l�a�y�e�r�'�s
position � �b�y� �t�h�e� �r�e�s�u�l�t�i�n�g� velocity �.� �T�o� �p�r�e�v�e�n�t� �t�h�e� �p�l�a�y�e�r� �f�r�o�m� �l�e�a�v�i�n�g� �t�h�e� �s�c�r�e�e�n�,� �y�o�u
�c�a�n� �u�s�e� �t�h�e� clamp() � �f�u�n�c�t�i�o�n� �t�o� �l�i�m�i�t� �t�h�e� �p�o�s�i�t�i�o�n� �t�o� �a� �m�i�n�i�m�u�m� �a�n�d� �m�a�x�i�m�u�m� �v�a�l�u�e�:

func _process(delta):
    get_input()
    position += velocity * delta
    position.x = clamp(position.x, 0, screensize.x)
    position.y = clamp(position.y, 0, screensize.y)

�C�l�i�c�k� �P�l�a�y� �t�h�e� �E�d�i�t�e�d� �S�c�e�n�e� �(�F�6�)� �a�n�d� �c�o�n�f�i�r�m� �t�h�a�t� �y�o�u� �c�a�n� �m�o�v�e� �t�h�e� �p�l�a�y�e�r� �a�r�o�u�n�d� �t�h�e
�s�c�r�e�e�n� �i�n� �a�l�l� �d�i�r�e�c�t�i�o�n�s�.

About delta
�T�h�e� _process() � �f�u�n�c�t�i�o�n� �i�n�c�l�u�d�e�s� �a� �p�a�r�a�m�e�t�e�r� �c�a�l�l�e�d� delta � �t�h�a�t� �i�s� �t�h�e�n� �m�u�l�t�i�p�l�i�e�d� �b�y� �t�h�e
�v�e�l�o�c�i�t�y�.� �W�h�a�t� �i�s� delta �?

�T�h�e� �g�a�m�e� �e�n�g�i�n�e� �a�t�t�e�m�p�t�s� �t�o� �r�u�n� �a�t� �a� �c�o�n�s�i�s�t�e�n�t� �6�0� �f�r�a�m�e�s� �p�e�r� �s�e�c�o�n�d�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �c�a�n
�c�h�a�n�g�e� �d�u�e� �t�o� �c�o�m�p�u�t�e�r� �s�l�o�w�d�o�w�n�s�,� �e�i�t�h�e�r� �i�n� �G�o�d�o�t� �o�r� �f�r�o�m� �t�h�e� �c�o�m�p�u�t�e�r� �i�t�s�e�l�f�.� �I�f� �t�h�e
�f�r�a�m�e� �r�a�t�e� �i�s� �n�o�t� �c�o�n�s�i�s�t�e�n�t�,� �t�h�e�n� �i�t� �w�i�l�l� �a�f�f�e�c�t� �t�h�e� �m�o�v�e�m�e�n�t� �o�f� �y�o�u�r� �g�a�m�e� �o�b�j�e�c�t�s�.� �F�o�r
�e�x�a�m�p�l�e�,� �c�o�n�s�i�d�e�r� �a�n� �o�b�j�e�c�t� �s�e�t� �t�o� �m�o�v�e� 10 � �p�i�x�e�l�s� �e�v�e�r�y� �f�r�a�m�e�.� �I�f� �e�v�e�r�y�t�h�i�n�g� �i�s� �r�u�n�n�i�n�g
�s�m�o�o�t�h�l�y�,� �t�h�i�s� �w�i�l�l� �t�r�a�n�s�l�a�t�e� �t�o� �m�o�v�i�n�g� 600 � �p�i�x�e�l�s� �i�n� �o�n�e� �s�e�c�o�n�d�.� �H�o�w�e�v�e�r�,� �i�f� �s�o�m�e� �o�f� �t�h�o�s�e
�f�r�a�m�e�s� �t�a�k�e� �l�o�n�g�e�r�,� �t�h�e�n� �t�h�e�r�e� �m�a�y� �o�n�l�y� �h�a�v�e� �b�e�e�n� �5�0� �f�r�a�m�e�s� �i�n� �t�h�a�t� �s�e�c�o�n�d�,� �s�o� �t�h�e� �o�b�j�e�c�t
�o�n�l�y� �m�o�v�e�d� 500 � �p�i�x�e�l�s�.

�G�o�d�o�t�,� �l�i�k�e� �m�o�s�t� �g�a�m�e� �e�n�g�i�n�e�s� �a�n�d� �f�r�a�m�e�w�o�r�k�s�,� �s�o�l�v�e�s� �t�h�i�s� �b�y� �p�a�s�s�i�n�g� �y�o�u� delta �,� �w�h�i�c�h� �i�s
�t�h�e� �e�l�a�p�s�e�d� �t�i�m�e� �s�i�n�c�e� �t�h�e� �p�r�e�v�i�o�u�s� �f�r�a�m�e�.� �M�o�s�t� �o�f� �t�h�e� �t�i�m�e�,� �t�h�i�s� �w�i�l�l� �b�e� �a�r�o�u�n�d� 0.016 � �s� �(�o�r
�a�r�o�u�n�d� �1�6� �m�i�l�l�i�s�e�c�o�n�d�s�)�.� �I�f� �y�o�u� �t�h�e�n� �t�a�k�e� �y�o�u�r� �d�e�s�i�r�e�d� �s�p�e�e�d� �(600 � �p�x�/�s�)� �a�n�d� �m�u�l�t�i�p�l�y� �b�y
�d�e�l�t�a�,� �y�o�u� �w�i�l�l� �g�e�t� �a� �m�o�v�e�m�e�n�t� �o�f� �e�x�a�c�t�l�y� 10 �.� �I�f�,� �h�o�w�e�v�e�r�,� �t�h�e� delta � �i�n�c�r�e�a�s�e�d� �t�o� 0.3 �,� �t�h�e�n
�t�h�e� �o�b�j�e�c�t� �w�i�l�l� �b�e� �m�o�v�e�d� 18 � �p�i�x�e�l�s�.� �O�v�e�r�a�l�l�,� �t�h�e� �m�o�v�e�m�e�n�t� �s�p�e�e�d� �r�e�m�a�i�n�s� �c�o�n�s�i�s�t�e�n�t� �a�n�d
�i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �f�r�a�m�e� �r�a�t�e�.

�A�s� �a� �s�i�d�e� �b�e�n�e�f�i�t�,� �y�o�u� �c�a�n� �e�x�p�r�e�s�s� �y�o�u�r� �m�o�v�e�m�e�n�t� �i�n� �u�n�i�t�s� �o�f� �p�x�/�s� �r�a�t�h�e�r� �t�h�a�n� �p�x�/�f�r�a�m�e�,
�w�h�i�c�h� �i�s� �e�a�s�i�e�r� �t�o� �v�i�s�u�a�l�i�z�e�.
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�C�h�o�o�s�i�n�g� �a�n�i�m�a�t�i�o�n�s
�N�o�w� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�a�n� �m�o�v�e�,� �y�o�u� �n�e�e�d� �t�o� �c�h�a�n�g�e� �w�h�i�c�h� �a�n�i�m�a�t�i�o�n� �t�h�e� AnimatedSprite
�i�s� �p�l�a�y�i�n�g� �b�a�s�e�d� �o�n� �w�h�e�t�h�e�r� �i�t� �i�s� �m�o�v�i�n�g� �o�r� �s�t�a�n�d�i�n�g� �s�t�i�l�l�.� �T�h�e� �a�r�t� �f�o�r� �t�h�e� run � �a�n�i�m�a�t�i�o�n
�f�a�c�e�s� �t�o� �t�h�e� �r�i�g�h�t�,� �w�h�i�c�h� �m�e�a�n�s� �i�t� �s�h�o�u�l�d� �b�e� �f�l�i�p�p�e�d� �h�o�r�i�z�o�n�t�a�l�l�y� �(�u�s�i�n�g� �t�h�e� �F�l�i�p� �H� �p�r�o�p�e�r�t�y�)
�f�o�r� �m�o�v�e�m�e�n�t� �t�o� �t�h�e� �l�e�f�t�.� �A�d�d� �t�h�i�s� �t�o� �t�h�e� �e�n�d� �o�f� �y�o�u�r� _process() � �f�u�n�c�t�i�o�n�:

    if velocity.length() > 0:
        $AnimatedSprite.animation = "run"
        $AnimatedSprite.flip_h = velocity.x < 0
    else:
        $AnimatedSprite.animation = "idle"

�N�o�t�e� �t�h�a�t� �t�h�i�s� �c�o�d�e� �t�a�k�e�s� �a� �l�i�t�t�l�e� �s�h�o�r�t�c�u�t�.� flip_h � �i�s� �a� �B�o�o�l�e�a�n� �p�r�o�p�e�r�t�y�,� �w�h�i�c�h� �m�e�a�n�s� �i�t� �c�a�n
�b�e� true � �o�r� false �.� �A� �B�o�o�l�e�a�n� �v�a�l�u�e� �i�s� �a�l�s�o� �t�h�e� �r�e�s�u�l�t� �o�f� �a� �c�o�m�p�a�r�i�s�o�n� �l�i�k�e� <�.� �B�e�c�a�u�s�e� �o�f� �t�h�i�s�,
�w�e� �c�a�n� �s�e�t� �t�h�e� �p�r�o�p�e�r�t�y� �e�q�u�a�l� �t�o� �t�h�e� �r�e�s�u�l�t� �o�f� �t�h�e� �c�o�m�p�a�r�i�s�o�n�.� �T�h�i�s� �o�n�e� �l�i�n�e� �i�s� �e�q�u�i�v�a�l�e�n�t� �t�o
�w�r�i�t�i�n�g� �i�t� �o�u�t� �l�i�k�e� �t�h�i�s�:

if velocity.x < 0:
    $AnimatedSprite.flip_h = true
else:
    $AnimatedSprite.flip_h = false

�P�l�a�y� �t�h�e� �s�c�e�n�e� �a�g�a�i�n� �a�n�d� �c�h�e�c�k� �t�h�a�t� �t�h�e� �a�n�i�m�a�t�i�o�n�s� �a�r�e� �c�o�r�r�e�c�t� �i�n� �e�a�c�h� �c�a�s�e�.� �M�a�k�e
�s�u�r�e� �P�l�a�y�i�n�g� �i�s� �s�e�t� �t�o� �O�n� �i�n� �t�h�e� AnimatedSprite � �s�o� �t�h�a�t� �t�h�e� �a�n�i�m�a�t�i�o�n�s� �w�i�l�l� �p�l�a�y�.

�S�t�a�r�t�i�n�g� �a�n�d� �E�n�d�i�n�g� �t�h�e� �P�l�a�y�e�r�'�s� �M�o�v�e�m�e�n�t
�W�h�e�n� �t�h�e� �g�a�m�e� �s�t�a�r�t�s�,� �t�h�e� �m�a�i�n� �s�c�e�n�e� �w�i�l�l� �n�e�e�d� �t�o� �i�n�f�o�r�m� �t�h�e� �p�l�a�y�e�r� �t�h�a�t� �t�h�e� �g�a�m�e� �h�a�s
�b�e�g�u�n�.� �A�d�d� �t�h�e� start() � �f�u�n�c�t�i�o�n� �a�s� �f�o�l�l�o�w�s�,� �w�h�i�c�h� �t�h�e� �m�a�i�n� �s�c�e�n�e� �w�i�l�l� �u�s�e� �t�o� �s�e�t� �t�h�e
�p�l�a�y�e�r�'�s� �s�t�a�r�t�i�n�g� �a�n�i�m�a�t�i�o�n� �a�n�d� �p�o�s�i�t�i�o�n�:

func start(pos):
    set_process(true)
    position = pos
    $AnimatedSprite.animation = "idle"

�T�h�e� die() � �f�u�n�c�t�i�o�n� �w�i�l�l� �b�e� �c�a�l�l�e�d� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �h�i�t�s� �a�n� �o�b�s�t�a�c�l�e� �o�r� �r�u�n�s� �o�u�t� �o�f� �t�i�m�e�:

func die():
    $AnimatedSprite.animation = "hurt"
    set_process(false)
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�S�e�t�t�i�n�g� set_process(false) � �c�a�u�s�e�s� �t�h�e� _process() � �f�u�n�c�t�i�o�n� �t�o� �n�o� �l�o�n�g�e�r� �b�e� �c�a�l�l�e�d� �f�o�r
�t�h�i�s� �n�o�d�e�.� �T�h�a�t� �w�a�y�,� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �h�a�s� �d�i�e�d�,� �t�h�e�y� �c�a�n�'�t� �s�t�i�l�l� �b�e� �m�o�v�e�d� �b�y� �k�e�y� �i�n�p�u�t�.

�P�r�e�p�a�r�i�n�g� �f�o�r� �c�o�l�l�i�s�i�o�n�s
�T�h�e� �p�l�a�y�e�r� �s�h�o�u�l�d� �d�e�t�e�c�t� �w�h�e�n� �i�t� �h�i�t�s� �a� �c�o�i�n� �o�r� �a�n� �o�b�s�t�a�c�l�e�,� �b�u�t� �y�o�u� �h�a�v�e�n�'�t� �m�a�d�e� �t�h�e�m� �d�o
�s�o� �y�e�t�.� �T�h�a�t�'�s� �O�K�,� �b�e�c�a�u�s�e� �y�o�u� �c�a�n� �u�s�e� �G�o�d�o�t�'�s� �s�i�g�n�a�l� �f�u�n�c�t�i�o�n�a�l�i�t�y� �t�o� �m�a�k�e� �i�t� �w�o�r�k�.� �S�i�g�n�a�l�s
�a�r�e� �a� �w�a�y� �f�o�r� �n�o�d�e�s� �t�o� �s�e�n�d� �o�u�t� �m�e�s�s�a�g�e�s� �t�h�a�t� �o�t�h�e�r� �n�o�d�e�s� �c�a�n� �d�e�t�e�c�t� �a�n�d� �r�e�a�c�t� �t�o�.� �M�a�n�y
�n�o�d�e�s� �h�a�v�e� �b�u�i�l�t�-�i�n� �s�i�g�n�a�l�s� �t�o� �a�l�e�r�t� �y�o�u� �w�h�e�n� �a� �b�o�d�y� �c�o�l�l�i�d�e�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �o�r� �w�h�e�n� �a
�b�u�t�t�o�n� �i�s� �p�r�e�s�s�e�d�.� �Y�o�u� �c�a�n� �a�l�s�o� �d�e�f�i�n�e� �c�u�s�t�o�m� �s�i�g�n�a�l�s� �f�o�r� �y�o�u�r� �o�w�n� �p�u�r�p�o�s�e�s�.

�S�i�g�n�a�l�s� �a�r�e� �u�s�e�d� �b�y� �c�o�n�n�e�c�t�i�n�g� �t�h�e�m� �t�o� �t�h�e� �n�o�d�e�(�s�)� �t�h�a�t� �y�o�u� �w�a�n�t� �t�o� �l�i�s�t�e�n� �a�n�d� �r�e�s�p�o�n�d� �t�o�.
�T�h�i�s� �c�o�n�n�e�c�t�i�o�n� �c�a�n� �b�e� �m�a�d�e� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �o�r� �i�n� �t�h�e� �c�o�d�e�.� �L�a�t�e�r� �i�n� �t�h�e� �p�r�o�j�e�c�t�,� �y�o�u�'�l�l� �l�e�a�r�n
�h�o�w� �t�o� �c�o�n�n�e�c�t� �s�i�g�n�a�l�s� �i�n� �b�o�t�h� �w�a�y�s�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �t�o�p� �o�f� �t�h�e� �s�c�r�i�p�t� �(�a�f�t�e�r� extends Area2D �)�:

signal pickup
signal hurt

�T�h�e�s�e� �d�e�f�i�n�e� �c�u�s�t�o�m� �s�i�g�n�a�l�s� �t�h�a�t� �y�o�u�r� �p�l�a�y�e�r� �w�i�l�l� �e�m�i�t� �(�s�e�n�d� �o�u�t�)� �w�h�e�n� �t�h�e�y� �t�o�u�c�h� �a� �c�o�i�n� �o�r
�a�n� �o�b�s�t�a�c�l�e�.� �T�h�e� �t�o�u�c�h�e�s� �w�i�l�l� �b�e� �d�e�t�e�c�t�e�d� �b�y� �t�h�e� Area2D � �i�t�s�e�l�f�.� �S�e�l�e�c�t� �t�h�e� Player � �n�o�d�e� �a�n�d
�c�l�i�c�k� �t�h�e� �N�o�d�e� �t�a�b� �n�e�x�t� �t�o� �t�h�e� �I�n�s�p�e�c�t�o�r� �t�o� �s�e�e� �t�h�e� �l�i�s�t� �o�f� �s�i�g�n�a�l�s� �t�h�e� �p�l�a�y�e�r� �c�a�n� �e�m�i�t�:
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�N�o�t�e� �y�o�u�r� �c�u�s�t�o�m� �s�i�g�n�a�l�s� �a�r�e� �t�h�e�r�e� �a�s� �w�e�l�l�.� �S�i�n�c�e� �t�h�e� �o�t�h�e�r� �o�b�j�e�c�t�s� �w�i�l�l� �a�l�s�o� �b�e� Area2D
�n�o�d�e�s�,� �y�o�u� �w�a�n�t� �t�h�e� area_entered() � �s�i�g�n�a�l�.� �S�e�l�e�c�t� �i�t� �a�n�d� �c�l�i�c�k� �C�o�n�n�e�c�t�.� �C�l�i�c�k� �C�o�n�n�e�c�t� �o�n
�t�h�e� �C�o�n�n�e�c�t�i�n�g� �S�i�g�n�a�l� �w�i�n�d�o�w• �y�o�u� �d�o�n�'�t� �n�e�e�d� �t�o� �c�h�a�n�g�e� �a�n�y� �o�f� �t�h�o�s�e� �s�e�t�t�i�n�g�s�.� �G�o�d�o�t
�w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �c�r�e�a�t�e� �a� �n�e�w� �f�u�n�c�t�i�o�n� �c�a�l�l�e�d� _on_Player_area_entered() � �i�n� �y�o�u�r
�s�c�r�i�p�t�.

�W�h�e�n� �c�o�n�n�e�c�t�i�n�g� �a� �s�i�g�n�a�l�,� �i�n�s�t�e�a�d� �o�f� �h�a�v�i�n�g� �G�o�d�o�t� �c�r�e�a�t�e� �a� �f�u�n�c�t�i�o�n� �f�o�r
�y�o�u�,� �y�o�u� �c�a�n� �a�l�s�o� �g�i�v�e� �t�h�e� �n�a�m�e� �o�f� �a�n� �e�x�i�s�t�i�n�g� �f�u�n�c�t�i�o�n� �t�h�a�t� �y�o�u� �w�a�n�t� �t�o
�l�i�n�k� �t�h�e� �s�i�g�n�a�l� �t�o�.� �T�o�g�g�l�e� �t�h�e� �M�a�k�e� �F�u�n�c�t�i�o�n� �s�w�i�t�c�h� �t�o� �O�f�f� �i�f� �y�o�u� �d�o�n�'�t
�w�a�n�t� �G�o�d�o�t� �t�o� �c�r�e�a�t�e� �t�h�e� �f�u�n�c�t�i�o�n� �f�o�r� �y�o�u�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�i�s� �n�e�w� �f�u�n�c�t�i�o�n�:

func _on_Player_area_entered( area ):
    if area.is_in_group("coins"):
        area.pickup()
        emit_signal("pickup")
    if area.is_in_group("obstacles"):
        emit_signal("hurt")
        die()

�W�h�e�n� �a�n�o�t�h�e�r� Area2D � �i�s� �d�e�t�e�c�t�e�d�,� �i�t� �w�i�l�l� �b�e� �p�a�s�s�e�d� �i�n� �t�o� �t�h�e� �f�u�n�c�t�i�o�n� �(�u�s�i�n�g� �t�h�e� area
�v�a�r�i�a�b�l�e�)�.� �T�h�e� �c�o�i�n� �o�b�j�e�c�t� �w�i�l�l� �h�a�v�e� �a� pickup() � �f�u�n�c�t�i�o�n� �t�h�a�t� �d�e�f�i�n�e�s� �t�h�e� �c�o�i�n�'�s� �b�e�h�a�v�i�o�r
�w�h�e�n� �p�i�c�k�e�d� �u�p� �(�p�l�a�y�i�n�g� �a�n� �a�n�i�m�a�t�i�o�n� �o�r� �s�o�u�n�d�,� �f�o�r� �e�x�a�m�p�l�e�)�.� �W�h�e�n� �y�o�u� �c�r�e�a�t�e� �t�h�e� �c�o�i�n�s
�a�n�d� �o�b�s�t�a�c�l�e�s�,� �y�o�u�'�l�l� �a�s�s�i�g�n� �t�h�e�m� �t�o� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �g�r�o�u�p� �s�o� �t�h�e�y� �c�a�n� �b�e� �d�e�t�e�c�t�e�d�.

�T�o� �s�u�m�m�a�r�i�z�e�,� �h�e�r�e� �i�s� �t�h�e� �c�o�m�p�l�e�t�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �s�o� �f�a�r�:

extends Area2D

signal pickup
signal hurt

export (int) var speed
var velocity = Vector2()
var screensize = Vector2(480, 720)

func get_input():
    velocity = Vector2()
    if Input.is_action_pressed("ui_left"):
        velocity.x -= 1
    if Input.is_action_pressed("ui_right"):
        velocity.x += 1
    if Input.is_action_pressed("ui_up"):
        velocity.y -= 1
    if Input.is_action_pressed("ui_down"):
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        velocity.y += 1
    if velocity.length() > 0:
        velocity = velocity.normalized() * speed

func _process(delta):
    get_input()
    position += velocity * delta
    position.x = clamp(position.x, 0, screensize.x)
    position.y = clamp(position.y, 0, screensize.y)

    if velocity.length() > 0:
        $AnimatedSprite.animation = "run"
        $AnimatedSprite.flip_h = velocity.x < 0
    else:
        $AnimatedSprite.animation = "idle"

func start(pos):
    set_process(true)
    position = pos
    $AnimatedSprite.animation = "idle"

func die():
    $AnimatedSprite.animation = "hurt"
    set_process(false)

func _on_Player_area_entered( area ):
    if area.is_in_group("coins"):
        area.pickup()
        emit_signal("pickup")
    if area.is_in_group("obstacles"):
        emit_signal("hurt")
        die()

�P�a�r�t� �2� • � �C�o�i�n� �s�c�e�n�e
�I�n� �t�h�i�s� �p�a�r�t�,� �y�o�u�'�l�l� �m�a�k�e� �t�h�e� �c�o�i�n�s� �f�o�r� �t�h�e� �p�l�a�y�e�r� �t�o� �c�o�l�l�e�c�t�.� �T�h�i�s� �w�i�l�l� �b�e� �a� �s�e�p�a�r�a�t�e� �s�c�e�n�e
�d�e�s�c�r�i�b�i�n�g� �a�l�l� �o�f� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �a�n�d� �b�e�h�a�v�i�o�r� �o�f� �a� �s�i�n�g�l�e� �c�o�i�n�.� �O�n�c�e� �s�a�v�e�d�,� �t�h�e� �m�a�i�n� �s�c�e�n�e
�w�i�l�l� �l�o�a�d� �t�h�e� �c�o�i�n� �s�c�e�n�e� �a�n�d� �c�r�e�a�t�e� �m�u�l�t�i�p�l�e� �i�n�s�t�a�n�c�e�s� �(�t�h�a�t� �i�s�,� �c�o�p�i�e�s�)� �o�f� �i�t�.� 
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�N�o�d�e� �s�e�t�u�p
�C�l�i�c�k� �S�c�e�n�e� �|� �N�e�w� �S�c�e�n�e� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �n�o�d�e�s�.� �D�o�n�'�t� �f�o�r�g�e�t� �t�o� �s�e�t� �t�h�e� �c�h�i�l�d�r�e�n� �t�o
�n�o�t� �b�e� �s�e�l�e�c�t�e�d�,� �l�i�k�e� �y�o�u� �d�i�d� �w�i�t�h� �t�h�e� Player � �s�c�e�n�e�:

Area2D � �(�n�a�m�e�d� Coin �)

AnimatedSprite

CollisionShape2D

�M�a�k�e� �s�u�r�e� �t�o� �s�a�v�e� �t�h�e� �s�c�e�n�e� �o�n�c�e� �y�o�u�'�v�e� �a�d�d�e�d� �t�h�e� �n�o�d�e�s�.

�S�e�t� �u�p� �t�h�e� AnimatedSprite � �l�i�k�e� �y�o�u� �d�i�d� �i�n� �t�h�e� �P�l�a�y�e�r� �s�c�e�n�e�.� �T�h�i�s� �t�i�m�e�,� �y�o�u� �o�n�l�y� �h�a�v�e� �o�n�e
�a�n�i�m�a�t�i�o�n�:� �a� �s�h�i�n�e�/�s�p�a�r�k�l�e� �e�f�f�e�c�t� �t�h�a�t� �m�a�k�e�s� �t�h�e� �c�o�i�n� �l�o�o�k� �l�e�s�s� �f�l�a�t� �a�n�d� �b�o�r�i�n�g�.� �A�d�d� �a�l�l� �t�h�e
�f�r�a�m�e�s� �a�n�d� �s�e�t� �t�h�e� �S�p�e�e�d� �(�F�P�S�)� �t�o� 12 �.� �T�h�e� �i�m�a�g�e�s� �a�r�e� �a� �l�i�t�t�l�e� �t�o�o� �l�a�r�g�e�,� �s�o� �s�e�t� �t�h�e� �S�c�a�l�e� �o�f
AnimatedSprite � �t�o� �(0.5 �,� 0.5 �)�.� �I�n� �t�h�e� CollisionShape2D �,� �u�s�e� �a� CircleShape2D � �a�n�d
�s�i�z�e� �i�t� �t�o� �c�o�v�e�r� �t�h�e� �c�o�i�n� �i�m�a�g�e�.� �D�o�n�'�t� �f�o�r�g�e�t�:� �n�e�v�e�r� �u�s�e� �t�h�e� �s�c�a�l�e� �h�a�n�d�l�e�s� �w�h�e�n� �s�i�z�i�n�g� �a
�c�o�l�l�i�s�i�o�n� �s�h�a�p�e�.� �T�h�e� �c�i�r�c�l�e� �s�h�a�p�e� �h�a�s� �a� �s�i�n�g�l�e� �h�a�n�d�l�e� �t�h�a�t� �a�d�j�u�s�t�s� �t�h�e� �c�i�r�c�l�e�'�s� �r�a�d�i�u�s�.

�U�s�i�n�g� �g�r�o�u�p�s
�G�r�o�u�p�s� �p�r�o�v�i�d�e� �a� �t�a�g�g�i�n�g� �s�y�s�t�e�m� �f�o�r� �n�o�d�e�s�,� �a�l�l�o�w�i�n�g� �y�o�u� �t�o� �i�d�e�n�t�i�f�y� �s�i�m�i�l�a�r� �n�o�d�e�s�.� �A� �n�o�d�e
�c�a�n� �b�e�l�o�n�g� �t�o� �a�n�y� �n�u�m�b�e�r� �o�f� �g�r�o�u�p�s�.� �Y�o�u� �n�e�e�d� �t�o� �e�n�s�u�r�e� �t�h�a�t� �a�l�l� �c�o�i�n�s� �w�i�l�l� �b�e� �i�n� �a� �g�r�o�u�p
�c�a�l�l�e�d� coins � �f�o�r� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �t�o� �r�e�a�c�t� �c�o�r�r�e�c�t�l�y� �t�o� �t�o�u�c�h�i�n�g� �t�h�e� �c�o�i�n�.� �S�e�l�e�c�t� �t�h�e� Coin
�n�o�d�e� �a�n�d� �c�l�i�c�k� �t�h�e� �N�o�d�e� �t�a�b� �(�t�h�e� �s�a�m�e� �t�a�b� �w�h�e�r�e� �y�o�u� �f�o�u�n�d� �t�h�e� �s�i�g�n�a�l�s�)� �a�n�d� �c�h�o�o�s�e
�G�r�o�u�p�s�.� �T�y�p�e� coins � �i�n� �t�h�e� �b�o�x� �a�n�d� �c�l�i�c�k� �A�d�d�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�S�c�r�i�p�t
�N�e�x�t�,� �a�d�d� �a� �s�c�r�i�p�t� �t�o� �t�h�e� Coin � �n�o�d�e�.� �I�f� �y�o�u� �c�h�o�o�s�e� �E�m�p�t�y� �i�n� �t�h�e� �T�e�m�p�l�a�t�e� �s�e�t�t�i�n�g�,� �G�o�d�o�t
�w�i�l�l� �c�r�e�a�t�e� �a�n� �e�m�p�t�y� �s�c�r�i�p�t� �w�i�t�h�o�u�t� �a�n�y� �c�o�m�m�e�n�t�s� �o�r� �s�u�g�g�e�s�t�i�o�n�s�.� �T�h�e� �c�o�d�e� �f�o�r� �t�h�e� �c�o�i�n�'�s
�s�c�r�i�p�t� �i�s� �m�u�c�h� �s�h�o�r�t�e�r� �t�h�a�n� �t�h�e� �c�o�d�e� �f�o�r� �t�h�e� �p�l�a�y�e�r�'�s�:

extends Area2D

func pickup():
    queue_free()

�T�h�e� pickup() � �f�u�n�c�t�i�o�n� �i�s� �c�a�l�l�e�d� �b�y� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �a�n�d� �t�e�l�l�s� �t�h�e� �c�o�i�n� �w�h�a�t� �t�o� �d�o� �w�h�e�n� �i�t�'�s
�b�e�e�n� �c�o�l�l�e�c�t�e�d�.� queue_free() � �i�s� �G�o�d�o�t�'�s� �n�o�d�e� �r�e�m�o�v�a�l� �m�e�t�h�o�d�.� �I�t� �s�a�f�e�l�y� �r�e�m�o�v�e�s� �t�h�e� �n�o�d�e
�f�r�o�m� �t�h�e� �t�r�e�e� �a�n�d� �d�e�l�e�t�e�s� �i�t� �f�r�o�m� �m�e�m�o�r�y� �a�l�o�n�g� �w�i�t�h� �a�l�l� �o�f� �i�t�s� �c�h�i�l�d�r�e�n�.� �L�a�t�e�r�,� �y�o�u�'�l�l� �a�d�d� �a
�v�i�s�u�a�l� �e�f�f�e�c�t� �h�e�r�e�,� �b�u�t� �f�o�r� �n�o�w� �t�h�e� �c�o�i�n� �d�i�s�a�p�p�e�a�r�i�n�g� �i�s� �g�o�o�d� �e�n�o�u�g�h�.

queue_free() � �d�o�e�s�n�'�t� �d�e�l�e�t�e� �t�h�e� �o�b�j�e�c�t� �i�m�m�e�d�i�a�t�e�l�y�,� �b�u�t� �r�a�t�h�e�r� �a�d�d�s� �i�t� �t�o
�a� �q�u�e�u�e� �t�o� �b�e� �d�e�l�e�t�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �c�u�r�r�e�n�t� �f�r�a�m�e�.� �T�h�i�s� �i�s� �s�a�f�e�r� �t�h�a�n
�i�m�m�e�d�i�a�t�e�l�y� �d�e�l�e�t�i�n�g� �t�h�e� �n�o�d�e�,� �b�e�c�a�u�s�e� �o�t�h�e�r� �c�o�d�e� �r�u�n�n�i�n�g� �i�n� �t�h�e� �g�a�m�e
�m�a�y� �s�t�i�l�l� �n�e�e�d� �t�h�e� �n�o�d�e� �t�o� �e�x�i�s�t�.� �B�y� �w�a�i�t�i�n�g� �u�n�t�i�l� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�r�a�m�e�,
�G�o�d�o�t� �c�a�n� �b�e� �s�u�r�e� �t�h�a�t� �a�l�l� �c�o�d�e� �t�h�a�t� �m�a�y� �a�c�c�e�s�s� �t�h�e� �n�o�d�e� �h�a�s� �c�o�m�p�l�e�t�e�d
�a�n�d� �t�h�e� �n�o�d�e� �c�a�n� �b�e� �r�e�m�o�v�e�d� �s�a�f�e�l�y�.

�P�a�r�t� �3� • � �M�a�i�n� �s�c�e�n�e
�T�h�e� Main � �s�c�e�n�e� �i�s� �w�h�a�t� �t�i�e�s� �a�l�l� �t�h�e� �p�i�e�c�e�s� �o�f� �t�h�e� �g�a�m�e� �t�o�g�e�t�h�e�r�.� �I�t� �w�i�l�l� �m�a�n�a�g�e� �t�h�e� �p�l�a�y�e�r�,
�t�h�e� �c�o�i�n�s�,� �t�h�e� �t�i�m�e�r�,� �a�n�d� �t�h�e� �o�t�h�e�r� �p�i�e�c�e�s� �o�f� �t�h�e� �g�a�m�e�.� 

�N�o�d�e� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� �n�o�d�e� �n�a�m�e�d� Main �.� �T�o� �a�d�d� �t�h�e� �p�l�a�y�e�r� �t�o� �t�h�e� �s�c�e�n�e�,� �c�l�i�c�k� �t�h�e
�I�n�s�t�a�n�c�e� �b�u�t�t�o�n� �a�n�d� �s�e�l�e�c�t� �y�o�u�r� �s�a�v�e�d� Player.tscn �:
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�N�o�w�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �n�o�d�e�s� �a�s� �c�h�i�l�d�r�e�n� �o�f� Main �,� �n�a�m�i�n�g� �t�h�e�m� �a�s� �f�o�l�l�o�w�s�:

TextureRect � �(�n�a�m�e�d� Background �)• �f�o�r� �t�h�e� �b�a�c�k�g�r�o�u�n�d� �i�m�a�g�e

Node� �(�n�a�m�e�d� CoinContainer �)• �t�o� �h�o�l�d� �a�l�l� �t�h�e� �c�o�i�n�s

Position2D � �(�n�a�m�e�d� PlayerStart �)• �t�o� �m�a�r�k� �t�h�e� �s�t�a�r�t�i�n�g� �p�o�s�i�t�i�o�n� �o�f
�t�h�e� Player

Timer � �(�n�a�m�e�d� GameTimer �)• �t�o� �t�r�a�c�k� �t�h�e� �t�i�m�e� �l�i�m�i�t

�M�a�k�e� �s�u�r�e� Background � �i�s� �t�h�e� �f�i�r�s�t� �c�h�i�l�d� �n�o�d�e�.� �N�o�d�e�s� �a�r�e� �d�r�a�w�n� �i�n� �t�h�e� �o�r�d�e�r� �s�h�o�w�n�,� �s�o� �t�h�e
�b�a�c�k�g�r�o�u�n�d� �w�i�l�l� �b�e� �b�e�h�i�n�d� �t�h�e� �p�l�a�y�e�r� �i�n� �t�h�i�s� �c�a�s�e�.� �A�d�d� �a�n� �i�m�a�g�e� �t�o� �t�h�e� Background � �n�o�d�e
�b�y� �d�r�a�g�g�i�n�g� �t�h�e� grass.png � �i�m�a�g�e� �f�r�o�m� �t�h�e� assets � �f�o�l�d�e�r� �i�n�t�o� �t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y�.
�C�h�a�n�g�e� �t�h�e� �S�t�r�e�t�c�h� �M�o�d�e� �t�o� �T�i�l�e� �a�n�d� �t�h�e�n� �c�l�i�c�k� �L�a�y�o�u�t� �|� �F�u�l�l� �R�e�c�t� �t�o� �s�i�z�e� �t�h�e� �f�r�a�m�e� �t�o� �t�h�e
�s�i�z�e� �o�f� �t�h�e� �s�c�r�e�e�n�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�S�e�t� �t�h�e� �P�o�s�i�t�i�o�n� �o�f� �t�h�e� PlayerStart � �n�o�d�e� �t�o� �(240 �,� 350 �)�.

�Y�o�u�r� �s�c�e�n�e� �l�a�y�o�u�t� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�M�a�i�n� �s�c�r�i�p�t
�A�d�d� �a� �s�c�r�i�p�t� �t�o� �t�h�e� Main � �n�o�d�e� �(�u�s�e� �t�h�e� �E�m�p�t�y� �t�e�m�p�l�a�t�e�)� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �v�a�r�i�a�b�l�e�s�:

extends Node

export (PackedScene) var Coin
export (int) var playtime

var level
var score
var time_left
var screensize
var playing = false

�T�h�e� Coin � �a�n�d� Playtime � �p�r�o�p�e�r�t�i�e�s� �w�i�l�l� �n�o�w� �a�p�p�e�a�r� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �w�h�e�n� �y�o�u� �c�l�i�c�k� �o�n
Main �.� �D�r�a�g� Coin.tscn � �f�r�o�m� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �p�a�n�e�l� �a�n�d� �d�r�o�p� �i�t� �i�n� �t�h�e� Coin � �p�r�o�p�e�r�t�y�.
�S�e�t� Playtime � �t�o� 30 � �(�t�h�i�s� �i�s� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �t�h�e� �g�a�m�e� �w�i�l�l� �l�a�s�t�)�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �v�a�r�i�a�b�l�e�s
�w�i�l�l� �b�e� �u�s�e�d� �l�a�t�e�r� �i�n� �t�h�e� �c�o�d�e�.
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�I�n�i�t�i�a�l�i�z�i�n�g
�N�e�x�t�,� �a�d�d� �t�h�e� _ready() � �f�u�n�c�t�i�o�n�:

func _ready():
    randomize()
    screensize = get_viewport().get_visible_rect().size
    $Player.screensize = screensize
    $Player.hide()

�I�n� �G�D�S�c�r�i�p�t�,� �y�o�u� �c�a�n� �u�s�e� $� �t�o� �r�e�f�e�r� �t�o� �a� �p�a�r�t�i�c�u�l�a�r� �n�o�d�e� �b�y� �n�a�m�e�.� �T�h�i�s� �a�l�l�o�w�s� �y�o�u� �t�o� �f�i�n�d� �t�h�e
�s�i�z�e� �o�f� �t�h�e� �s�c�r�e�e�n� �a�n�d� �a�s�s�i�g�n� �i�t� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� screensize � �v�a�r�i�a�b�l�e�.� hide() � �m�a�k�e�s� �t�h�e
�p�l�a�y�e�r� �s�t�a�r�t� �o�u�t� �i�n�v�i�s�i�b�l�e� �(�y�o�u�'�l�l� �m�a�k�e� �t�h�e�m� �a�p�p�e�a�r� �w�h�e�n� �t�h�e� �g�a�m�e� �a�c�t�u�a�l�l�y� �s�t�a�r�t�s�)�.

�I�n� �t�h�e� $� �n�o�t�a�t�i�o�n�,� �t�h�e� �n�o�d�e� �n�a�m�e� �i�s� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �n�o�d�e� �r�u�n�n�i�n�g� �t�h�e� �s�c�r�i�p�t�.� �F�o�r� �e�x�a�m�p�l�e�,
$Node1/Node2 � �w�o�u�l�d� �r�e�f�e�r� �t�o� �a� �n�o�d�e� �(Node2�)� �t�h�a�t� �i�s� �t�h�e� �c�h�i�l�d� �o�f� Node1�,� �w�h�i�c�h� �i�t�s�e�l�f� �i�s� �a
�c�h�i�l�d� �o�f� �t�h�e� �c�u�r�r�e�n�t�l�y� �r�u�n�n�i�n�g� �s�c�r�i�p�t�.� �G�o�d�o�t�'�s� �a�u�t�o�c�o�m�p�l�e�t�e� �w�i�l�l� �s�u�g�g�e�s�t� �n�o�d�e� �n�a�m�e�s� �f�r�o�m
�t�h�e� �t�r�e�e� �a�s� �y�o�u� �t�y�p�e�.� �N�o�t�e� �t�h�a�t� �i�f� �t�h�e� �n�o�d�e�'�s� �n�a�m�e� �c�o�n�t�a�i�n�s� �s�p�a�c�e�s�,� �y�o�u� �m�u�s�t� �p�u�t� �q�u�o�t�e
�m�a�r�k�s� �a�r�o�u�n�d� �i�t�,� �f�o�r� �e�x�a�m�p�l�e�,� $"My Node" �.

�Y�o�u� �m�u�s�t� �u�s�e� randomize() � �i�f� �y�o�u� �w�a�n�t� �y�o�u�r� �s�e�q�u�e�n�c�e� �o�f� �"�r�a�n�d�o�m�"
�n�u�m�b�e�r�s� �t�o� �b�e� �d�i�f�f�e�r�e�n�t� �e�v�e�r�y� �t�i�m�e� �y�o�u� �r�u�n� �t�h�e� �s�c�e�n�e�.� �T�e�c�h�n�i�c�a�l�l�y
�s�p�e�a�k�i�n�g�,� �t�h�i�s� �s�e�l�e�c�t�s� �a� �r�a�n�d�o�m� �s�e�e�d� �f�o�r� �t�h�e� �r�a�n�d�o�m� �n�u�m�b�e�r� �g�e�n�e�r�a�t�o�r�.

�S�t�a�r�t�i�n�g� �a� �n�e�w� �g�a�m�e
�N�e�x�t�,� �t�h�e� new_game() � �f�u�n�c�t�i�o�n� �w�i�l�l� �i�n�i�t�i�a�l�i�z�e� �e�v�e�r�y�t�h�i�n�g� �f�o�r� �a� �n�e�w� �g�a�m�e�:

func new_game():
    playing = true
    level = 1
    score = 0
    time_left = playtime
    $Player.start($PlayerStart.position)
    $Player.show()
    $GameTimer.start()
    spawn_coins()

�I�n� �a�d�d�i�t�i�o�n� �t�o� �s�e�t�t�i�n�g� �t�h�e� �v�a�r�i�a�b�l�e�s� �t�o� �t�h�e�i�r� �s�t�a�r�t�i�n�g� �v�a�l�u�e�s�,� �t�h�i�s� �f�u�n�c�t�i�o�n� �c�a�l�l�s� �t�h�e� �P�l�a�y�e�r�'�s
start() � �f�u�n�c�t�i�o�n� �t�o� �e�n�s�u�r�e� �i�t� �m�o�v�e�s� �t�o� �t�h�e� �p�r�o�p�e�r� �s�t�a�r�t�i�n�g� �l�o�c�a�t�i�o�n�.� �T�h�e� �g�a�m�e� �t�i�m�e�r� �i�s
�s�t�a�r�t�e�d�,� �w�h�i�c�h� �w�i�l�l� �c�o�u�n�t� �d�o�w�n� �t�h�e� �r�e�m�a�i�n�i�n�g� �t�i�m�e� �i�n� �t�h�e� �g�a�m�e�.
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�Y�o�u� �a�l�s�o� �n�e�e�d� �a� �f�u�n�c�t�i�o�n� �t�h�a�t� �w�i�l�l� �c�r�e�a�t�e� �a� �n�u�m�b�e�r� �o�f� �c�o�i�n�s� �b�a�s�e�d� �o�n� �t�h�e� �c�u�r�r�e�n�t� �l�e�v�e�l�:

func spawn_coins():
    for i in range(4 + level):
        var c = Coin.instance()
        $CoinContainer.add_child(c)
        c.screensize = screensize
        c.position = Vector2(rand_range(0, screensize.x),
        rand_range(0, screensize.y))

�I�n� �t�h�i�s� �f�u�n�c�t�i�o�n�,� �y�o�u� �c�r�e�a�t�e� �a� �n�u�m�b�e�r� �o�f� �i�n�s�t�a�n�c�e�s� �o�f� �t�h�e� Coin � �o�b�j�e�c�t� �(�i�n� �c�o�d�e� �t�h�i�s� �t�i�m�e�,
�r�a�t�h�e�r� �t�h�a�n� �b�y� �c�l�i�c�k�i�n�g� �t�h�e� �I�n�s�t�a�n�c�e� �a� �S�c�e�n�e� �b�u�t�t�o�n�)�,� �a�n�d� �a�d�d� �i�t� �a�s� �a� �c�h�i�l�d� �o�f
�t�h�e� CoinContainer �.� �W�h�e�n�e�v�e�r� �y�o�u� �i�n�s�t�a�n�c�e� �a� �n�e�w� �n�o�d�e�,� �i�t� �m�u�s�t� �b�e� �a�d�d�e�d� �t�o� �t�h�e� �t�r�e�e
�u�s�i�n�g� add_child() �.� �F�i�n�a�l�l�y�,� �y�o�u� �p�i�c�k� �a� �r�a�n�d�o�m� �l�o�c�a�t�i�o�n� �f�o�r� �t�h�e� �c�o�i�n� �t�o� �a�p�p�e�a�r� �i�n�.� �Y�o�u�'�l�l
�c�a�l�l� �t�h�i�s� �f�u�n�c�t�i�o�n� �a�t� �t�h�e� �s�t�a�r�t� �o�f� �e�v�e�r�y� �l�e�v�e�l�,� �g�e�n�e�r�a�t�i�n�g� �m�o�r�e� �c�o�i�n�s� �e�a�c�h� �t�i�m�e�.

�E�v�e�n�t�u�a�l�l�y�,� �y�o�u�'�l�l� �w�a�n�t� new_game() � �t�o� �b�e� �c�a�l�l�e�d� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �c�l�i�c�k�s� �t�h�e� �s�t�a�r�t� �b�u�t�t�o�n�.
�F�o�r� �n�o�w�,� �t�o� �t�e�s�t� �i�f� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g�,� �a�d�d� new_game() � �t�o� �t�h�e� �e�n�d� �o�f� �y�o�u�r� _ready()
�f�u�n�c�t�i�o�n� �a�n�d� �c�l�i�c�k� �P�l�a�y� �t�h�e� �P�r�o�j�e�c�t� �(�F�5�)�.� �W�h�e�n� �y�o�u� �a�r�e� �p�r�o�m�p�t�e�d� �t�o� �c�h�o�o�s�e� �a� �m�a�i�n� �s�c�e�n�e�,
�c�h�o�o�s�e� Main.tscn �.� �N�o�w�,� �w�h�e�n�e�v�e�r� �y�o�u� �p�l�a�y� �t�h�e� �p�r�o�j�e�c�t�,� �t�h�e� Main � �s�c�e�n�e� �w�i�l�l� �b�e� �s�t�a�r�t�e�d�.

�A�t� �t�h�i�s� �p�o�i�n�t�,� �y�o�u� �s�h�o�u�l�d� �s�e�e� �y�o�u�r� �p�l�a�y�e�r� �a�n�d� �f�i�v�e� �c�o�i�n�s� �a�p�p�e�a�r� �o�n� �t�h�e� �s�c�r�e�e�n�.� �W�h�e�n� �t�h�e
�p�l�a�y�e�r� �t�o�u�c�h�e�s� �a� �c�o�i�n�,� �i�t� �d�i�s�a�p�p�e�a�r�s�.

�C�h�e�c�k�i�n�g� �f�o�r� �r�e�m�a�i�n�i�n�g� �c�o�i�n�s
�T�h�e� �m�a�i�n� �s�c�r�i�p�t� �n�e�e�d�s� �t�o� �d�e�t�e�c�t� �w�h�e�t�h�e�r� �t�h�e� �p�l�a�y�e�r� �h�a�s� �p�i�c�k�e�d� �u�p� �a�l�l� �o�f� �t�h�e� �c�o�i�n�s�.� �S�i�n�c�e� �t�h�e
�c�o�i�n�s� �a�r�e� �a�l�l� �c�h�i�l�d�r�e�n� �o�f� CoinCointainer �,� �y�o�u� �c�a�n� �u�s�e� get_child_count() � �o�n� �t�h�i�s� �n�o�d�e
�t�o� �f�i�n�d� �o�u�t� �h�o�w� �m�a�n�y� �c�o�i�n�s� �r�e�m�a�i�n�.� �P�u�t� �t�h�i�s� �i�n� �t�h�e� _process() � �f�u�n�c�t�i�o�n� �s�o� �t�h�a�t� �i�t� �w�i�l�l� �b�e
�c�h�e�c�k�e�d� �e�v�e�r�y� �f�r�a�m�e�:

func _process(delta):
    if playing and $CoinContainer.get_child_count() == 0:
        level += 1
        time_left += 5
        spawn_coins()

�I�f� �n�o� �m�o�r�e� �c�o�i�n�s� �r�e�m�a�i�n�,� �t�h�e�n� �t�h�e� �p�l�a�y�e�r� �a�d�v�a�n�c�e�s� �t�o� �t�h�e� �n�e�x�t� �l�e�v�e�l�.
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�P�a�r�t� �4� • � �U�s�e�r� �I�n�t�e�r�f�a�c�e
�T�h�e� �f�i�n�a�l� �p�i�e�c�e� �y�o�u�r� �g�a�m�e� �n�e�e�d�s� �i�s� �a� �u�s�e�r� �i�n�t�e�r�f�a�c�e� �(�U�I�)�.� �T�h�i�s� �i�s� �a�n� �i�n�t�e�r�f�a�c�e� �t�o� �d�i�s�p�l�a�y
�i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �n�e�e�d�s� �t�o� �s�e�e� �d�u�r�i�n�g� �g�a�m�e�p�l�a�y�.� �I�n� �g�a�m�e�s�,� �t�h�i�s� �i�s� �a�l�s�o� �r�e�f�e�r�r�e�d� �t�o
�a�s� �a� �H�e�a�d�s�-�U�p� �D�i�s�p�l�a�y� �(�H�U�D�)�,� �b�e�c�a�u�s�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �a�p�p�e�a�r�s� �a�s� �a�n� �o�v�e�r�l�a�y� �o�n� �t�o�p� �o�f� �t�h�e
�g�a�m�e� �v�i�e�w�.� �Y�o�u�'�l�l� �a�l�s�o� �u�s�e� �t�h�i�s� �s�c�e�n�e� �t�o� �d�i�s�p�l�a�y� �a� �s�t�a�r�t� �b�u�t�t�o�n�.

�T�h�e� �H�U�D� �w�i�l�l� �d�i�s�p�l�a�y� �t�h�e� �f�o�l�l�o�w�i�n�g� �i�n�f�o�r�m�a�t�i�o�n�:

�S�c�o�r�e
�T�i�m�e� �r�e�m�a�i�n�i�n�g
�A� �m�e�s�s�a�g�e�,� �s�u�c�h� �a�s� �G�a�m�e� �O�v�e�r
�A� �s�t�a�r�t� �b�u�t�t�o�n

�N�o�d�e� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� CanvasLayer � �n�o�d�e� �n�a�m�e�d� HUD�.� �A� CanvasLayer � �n�o�d�e
�a�l�l�o�w�s� �y�o�u� �t�o� �d�r�a�w� �y�o�u�r� �U�I� �e�l�e�m�e�n�t�s� �o�n� �a� �l�a�y�e�r� �a�b�o�v�e� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �g�a�m�e�,� �s�o� �t�h�a�t� �t�h�e
�i�n�f�o�r�m�a�t�i�o�n� �i�t� �d�i�s�p�l�a�y�s� �d�o�e�s�n�'�t� �g�e�t� �c�o�v�e�r�e�d� �u�p� �b�y� �a�n�y� �g�a�m�e� �e�l�e�m�e�n�t�s� �l�i�k�e� �t�h�e� �p�l�a�y�e�r� �o�r� �t�h�e
�c�o�i�n�s�.

�G�o�d�o�t� �p�r�o�v�i�d�e�s� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �U�I� �e�l�e�m�e�n�t�s� �t�h�a�t� �m�a�y� �b�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �a�n�y�t�h�i�n�g� �f�r�o�m
�i�n�d�i�c�a�t�o�r�s� �s�u�c�h� �a�s� �h�e�a�l�t�h� �b�a�r�s� �t�o� �c�o�m�p�l�e�x� �i�n�t�e�r�f�a�c�e�s� �s�u�c�h� �a�s� �i�n�v�e�n�t�o�r�i�e�s�.� �I�n� �f�a�c�t�,� �t�h�e� �G�o�d�o�t
�e�d�i�t�o�r� �t�h�a�t� �y�o�u� �a�r�e� �u�s�i�n�g� �t�o� �m�a�k�e� �t�h�i�s� �g�a�m�e� �i�s� �b�u�i�l�t� �i�n� �G�o�d�o�t� �u�s�i�n�g� �t�h�e�s�e� �e�l�e�m�e�n�t�s�.� �T�h�e
�b�a�s�i�c� �n�o�d�e�s� �f�o�r� �U�I� �e�l�e�m�e�n�t�s� �a�r�e� �e�x�t�e�n�d�e�d� �f�r�o�m� Control �,� �a�n�d� �a�p�p�e�a�r� �w�i�t�h� �g�r�e�e�n� �i�c�o�n�s� �i�n
�t�h�e� �n�o�d�e� �l�i�s�t�.� �T�o� �c�r�e�a�t�e� �y�o�u�r� �U�I�,� �y�o�u�'�l�l� �u�s�e� �v�a�r�i�o�u�s� Control � �n�o�d�e�s� �t�o� �p�o�s�i�t�i�o�n�,� �f�o�r�m�a�t�,� �a�n�d
�d�i�s�p�l�a�y� �i�n�f�o�r�m�a�t�i�o�n�.� �H�e�r�e� �i�s� �w�h�a�t� �t�h�e� HUD� �w�i�l�l� �l�o�o�k� �l�i�k�e� �w�h�e�n� �c�o�m�p�l�e�t�e�:
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�A�n�c�h�o�r�s� �a�n�d� �m�a�r�g�i�n�s

�C�o�n�t�r�o�l� �n�o�d�e�s� �h�a�v�e� �a� �p�o�s�i�t�i�o�n� �a�n�d� �s�i�z�e�,� �b�u�t� �t�h�e�y� �a�l�s�o� �h�a�v�e� �p�r�o�p�e�r�t�i�e�s� �c�a�l�l�e�d� �a�n�c�h�o�r�s� �a�n�d
�m�a�r�g�i�n�s�.� �A�n�c�h�o�r�s� �d�e�f�i�n�e� �t�h�e� �o�r�i�g�i�n�,� �o�r� �t�h�e� �r�e�f�e�r�e�n�c�e� �p�o�i�n�t�,� �f�o�r� �t�h�e� �e�d�g�e�s� �o�f� �t�h�e� �n�o�d�e�,
�r�e�l�a�t�i�v�e� �t�o� �t�h�e� �p�a�r�e�n�t� �c�o�n�t�a�i�n�e�r�.� �M�a�r�g�i�n�s� �r�e�p�r�e�s�e�n�t� �t�h�e� �d�i�s�t�a�n�c�e� �f�r�o�m� �t�h�e� �c�o�n�t�r�o�l� �n�o�d�e�'�s
�e�d�g�e� �t�o� �i�t�s� �c�o�r�r�e�s�p�o�n�d�i�n�g� �a�n�c�h�o�r�.� �M�a�r�g�i�n�s� �u�p�d�a�t�e� �a�u�t�o�m�a�t�i�c�a�l�l�y� �w�h�e�n� �y�o�u� �m�o�v�e� �o�r� �r�e�s�i�z�e� �a
�c�o�n�t�r�o�l� �n�o�d�e�.� 

�M�e�s�s�a�g�e� �l�a�b�e�l
�A�d�d� �a� Label � �n�o�d�e� �t�o� �t�h�e� �s�c�e�n�e� �a�n�d� �c�h�a�n�g�e� �i�t�s� �n�a�m�e� �t�o� MessageLabel �.� �T�h�i�s� �l�a�b�e�l� �w�i�l�l
�d�i�s�p�l�a�y� �t�h�e� �g�a�m�e�'�s� �t�i�t�l�e�,� �a�s� �w�e�l�l� �a�s� �G�a�m�e� �O�v�e�r� �w�h�e�n� �t�h�e� �g�a�m�e� �e�n�d�s�.� �T�h�i�s� �l�a�b�e�l� �s�h�o�u�l�d� �b�e
�c�e�n�t�e�r�e�d� �o�n� �t�h�e� �g�a�m�e� �s�c�r�e�e�n�.� �Y�o�u� �c�o�u�l�d� �d�r�a�g� �i�t� �w�i�t�h� �t�h�e� �m�o�u�s�e�,� �b�u�t� �t�o� �p�l�a�c�e� �U�I� �e�l�e�m�e�n�t�s
�p�r�e�c�i�s�e�l�y�,� �y�o�u� �s�h�o�u�l�d� �u�s�e� �t�h�e� �A�n�c�h�o�r� �p�r�o�p�e�r�t�i�e�s�.

�S�e�l�e�c�t� �V�i�e�w� �|� �S�h�o�w� �H�e�l�p�e�r�s� �t�o� �d�i�s�p�l�a�y� �p�i�n�s� �t�h�a�t� �w�i�l�l� �h�e�l�p� �y�o�u� �s�e�e� �t�h�e� �a�n�c�h�o�r� �p�o�s�i�t�i�o�n�s�,
�t�h�e�n� �c�l�i�c�k� �o�n� �t�h�e� �L�a�y�o�u�t� �m�e�n�u� �a�n�d� �s�e�l�e�c�t� �H�C�e�n�t�e�r� �W�i�d�e�:
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�T�h�e� MessageLabel � �n�o�w� �s�p�a�n�s� �t�h�e� �w�i�d�t�h� �o�f� �t�h�e� �s�c�r�e�e�n� �a�n�d� �i�s� �c�e�n�t�e�r�e�d� �v�e�r�t�i�c�a�l�l�y�.� �T�h�e� �T�e�x�t
�p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �s�e�t�s� �w�h�a�t� �t�e�x�t� �t�h�e� �l�a�b�e�l� �d�i�s�p�l�a�y�s�.� �S�e�t� �i�t� �t�o� �C�o�i�n� �D�a�s�h�!� �a�n�d
�s�e�t� �A�l�i�g�n� �a�n�d� �V�a�l�i�g�n� �t�o� �C�e�n�t�e�r�.

�T�h�e� �d�e�f�a�u�l�t� �f�o�n�t� �f�o�r� Label � �n�o�d�e�s� �i�s� �v�e�r�y� �s�m�a�l�l�,� �s�o� �t�h�e� �n�e�x�t� �s�t�e�p� �i�s� �t�o� �a�s�s�i�g�n� �a� �c�u�s�t�o�m� �f�o�n�t�.
�S�c�r�o�l�l� �d�o�w�n� �t�o� �t�h�e� �C�u�s�t�o�m� �F�o�n�t�s� �s�e�c�t�i�o�n� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �a�n�d� �s�e�l�e�c�t� �N�e�w� �D�y�n�a�m�i�c�F�o�n�t�,� �a�s� 
�s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�N�o�w�,� �c�l�i�c�k� �o�n� �D�y�n�a�m�i�c�F�o�n�t� �a�n�d� �y�o�u� �c�a�n� �a�d�j�u�s�t� �t�h�e� �f�o�n�t� �s�e�t�t�i�n�g�s�.� �F�r�o�m� �t�h�e� �F�i�l�e�S�y�s�t�e�m
�d�o�c�k�,� �d�r�a�g� �t�h�e� Kenney Bold.ttf � �f�o�n�t� �a�n�d� �d�r�o�p� �i�t� �i�n� �t�h�e� �F�o�n�t� �D�a�t�a� �p�r�o�p�e�r�t�y�.
�S�e�t� �S�i�z�e� �t�o� 48 �,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�S�c�o�r�e� �a�n�d� �t�i�m�e� �d�i�s�p�l�a�y
�T�h�e� �t�o�p� �o�f� �t�h�e� HUD� �w�i�l�l� �d�i�s�p�l�a�y� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�o�r�e� �a�n�d� �t�h�e� �t�i�m�e� �r�e�m�a�i�n�i�n�g� �o�n� �t�h�e� �c�l�o�c�k�.� �B�o�t�h
�o�f� �t�h�e�s�e� �w�i�l�l� �b�e� Label � �n�o�d�e�s�,� �a�r�r�a�n�g�e�d� �a�t� �o�p�p�o�s�i�t�e� �s�i�d�e�s� �o�f� �t�h�e� �g�a�m�e� �s�c�r�e�e�n�.� �R�a�t�h�e�r� �t�h�a�n
�p�o�s�i�t�i�o�n� �t�h�e�m� �s�e�p�a�r�a�t�e�l�y�,� �y�o�u�'�l�l� �u�s�e� �a� Container � �n�o�d�e� �t�o� �m�a�n�a�g�e� �t�h�e�i�r� �p�o�s�i�t�i�o�n�s�.

Containers
�U�I� �c�o�n�t�a�i�n�e�r�s� �a�u�t�o�m�a�t�i�c�a�l�l�y� �a�r�r�a�n�g�e� �t�h�e� �p�o�s�i�t�i�o�n�s� �o�f� �t�h�e�i�r� �c�h�i�l�d� Control � �n�o�d�e�s� �(�i�n�c�l�u�d�i�n�g
�o�t�h�e�r� Containers �)�.� �Y�o�u� �c�a�n� �u�s�e� �t�h�e�m� �t�o� �a�d�d� �p�a�d�d�i�n�g� �a�r�o�u�n�d� �e�l�e�m�e�n�t�s�,� �c�e�n�t�e�r� �t�h�e�m�,� �o�r
�a�r�r�a�n�g�e� �e�l�e�m�e�n�t�s� �i�n� �r�o�w�s� �o�r� �c�o�l�u�m�n�s�.� �E�a�c�h� �t�y�p�e� �o�f� Container � �h�a�s� �s�p�e�c�i�a�l� �p�r�o�p�e�r�t�i�e�s� �t�h�a�t
�c�o�n�t�r�o�l� �h�o�w� �t�h�e�y� �a�r�r�a�n�g�e� �t�h�e�i�r� �c�h�i�l�d�r�e�n�.� �Y�o�u� �c�a�n� �s�e�e� �t�h�e�s�e� �p�r�o�p�e�r�t�i�e�s� �i�n� �t�h�e� �C�u�s�t�o�m
�C�o�n�s�t�a�n�t�s� �s�e�c�t�i�o�n� �o�f� �t�h�e� �I�n�s�p�e�c�t�o�r�.

�R�e�m�e�m�b�e�r� �t�h�a�t� �c�o�n�t�a�i�n�e�r�s� �a�u�t�o�m�a�t�i�c�a�l�l�y� �a�r�r�a�n�g�e� �t�h�e�i�r� �c�h�i�l�d�r�e�n�.� �I�f� �y�o�u
�m�o�v�e� �o�r� �r�e�s�i�z�e� �a� �C�o�n�t�r�o�l� �t�h�a�t�'�s� �i�n�s�i�d�e� �a� Container � �n�o�d�e�,� �y�o�u�'�l�l� �f�i�n�d� �i�t
�s�n�a�p�s� �b�a�c�k� �t�o� �i�t�s� �o�r�i�g�i�n�a�l� �p�o�s�i�t�i�o�n�.� �Y�o�u� �c�a�n� �m�a�n�u�a�l�l�y� �a�r�r�a�n�g�e� �c�o�n�t�r�o�l�s� �o�r
�a�r�r�a�n�g�e� �t�h�e�m� �w�i�t�h� �a� �c�o�n�t�a�i�n�e�r�,� �b�u�t� �n�o�t� �b�o�t�h�.

�T�o� �m�a�n�a�g�e� �t�h�e� �s�c�o�r�e� �a�n�d� �t�i�m�e� �l�a�b�e�l�s�,� �a�d�d� �a� MarginContainer � �n�o�d�e� �t�o� �t�h�e� HUD�.� �U�s�e� �t�h�e
�L�a�y�o�u�t� �m�e�n�u� �t�o� �s�e�t� �t�h�e� �a�n�c�h�o�r�s� �t�o� �T�o�p� �W�i�d�e�.� �I�n� �t�h�e� �C�u�s�t�o�m� �C�o�n�s�t�a�n�t�s� �s�e�c�t�i�o�n�,� �s�e�t� �M�a�r�g�i�n
�R�i�g�h�t�,� �M�a�r�g�i�n� �T�o�p�,� �a�n�d� �M�a�r�g�i�n� �L�e�f�t� �t�o� 10 �.� �T�h�i�s� �w�i�l�l� �a�d�d� �s�o�m�e� �p�a�d�d�i�n�g� �s�o� �t�h�a�t� �t�h�e� �t�e�x�t
�i�s�n�'�t� �a�g�a�i�n�s�t� �t�h�e� �e�d�g�e� �o�f� �t�h�e� �s�c�r�e�e�n�.

�S�i�n�c�e� �t�h�e� �s�c�o�r�e� �a�n�d� �t�i�m�e� �l�a�b�e�l�s� �w�i�l�l� �u�s�e� �t�h�e� �s�a�m�e� �f�o�n�t� �s�e�t�t�i�n�g�s� �a�s� �t�h�e� MessageLabel �,� �i�t� �w�i�l�l
�s�a�v�e� �t�i�m�e� �i�f� �y�o�u� �d�u�p�l�i�c�a�t�e� �i�t�.� �C�l�i�c�k� �o�n� MessageLabel � �a�n�d� �p�r�e�s�s� �C�t�r�l� �+� �D� �(�C�m�d� �+� �D� �o�n
�m�a�c�O�S�)� �t�w�i�c�e� �t�o� �c�r�e�a�t�e� �t�w�o� �d�u�p�l�i�c�a�t�e� �l�a�b�e�l�s�.� �D�r�a�g� �t�h�e�m� �b�o�t�h� �a�n�d� �d�r�o�p� �t�h�e�m� �o�n
�t�h�e� MarginContainer � �t�o� �m�a�k�e� �t�h�e�m� �i�t�s� �c�h�i�l�d�r�e�n�.� �N�a�m�e� �o�n�e� ScoreLabel � �a�n�d� �t�h�e� �o�t�h�e�r
TimeLabel � �a�n�d� �s�e�t� �t�h�e� �T�e�x�t� �p�r�o�p�e�r�t�y� �t�o� 0� �f�o�r� �b�o�t�h�.� �S�e�t� �A�l�i�g�n� �t�o� �L�e�f�t� �f�o�r� ScoreLabel � �a�n�d
�R�i�g�h�t� �f�o�r� TimeLabel �.

�U�p�d�a�t�i�n�g� �U�I� �v�i�a� �G�D�S�c�r�i�p�t
�A�d�d� �a� �s�c�r�i�p�t� �t�o� �t�h�e� HUD� �n�o�d�e�.� �T�h�i�s� �s�c�r�i�p�t� �w�i�l�l� �u�p�d�a�t�e� �t�h�e� �U�I� �e�l�e�m�e�n�t�s� �w�h�e�n� �t�h�e�i�r� �p�r�o�p�e�r�t�i�e�s
�n�e�e�d� �t�o� �c�h�a�n�g�e�,� �u�p�d�a�t�i�n�g� �t�h�e� �s�c�o�r�e� �t�e�x�t� �w�h�e�n�e�v�e�r� �a� �c�o�i�n� �i�s� �c�o�l�l�e�c�t�e�d�,� �f�o�r� �e�x�a�m�p�l�e�.� �R�e�f�e�r� �t�o
�t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e�:

extends CanvasLayer

signal start_game
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func update_score(value):
    $MarginContainer/ScoreLabel.text = str(value)

func update_timer(value):
    $MarginContainer/TimeLabel.txt = str(value)

�T�h�e� Main � �s�c�e�n�e�'�s� �s�c�r�i�p�t� �w�i�l�l� �c�a�l�l� �t�h�e�s�e� �f�u�n�c�t�i�o�n�s� �t�o� �u�p�d�a�t�e� �t�h�e� �d�i�s�p�l�a�y� �w�h�e�n�e�v�e�r� �t�h�e�r�e� �i�s� �a
�c�h�a�n�g�e� �i�n� �v�a�l�u�e�.� �F�o�r� �t�h�e� MessageLabel �,� �y�o�u� �a�l�s�o� �n�e�e�d� �a� �t�i�m�e�r� �t�o� �m�a�k�e� �i�t� �d�i�s�a�p�p�e�a�r� �a�f�t�e�r� �a
�b�r�i�e�f� �p�e�r�i�o�d�.� �A�d�d� �a� Timer � �n�o�d�e� �a�n�d� �c�h�a�n�g�e� �i�t�s� �n�a�m�e� �t�o� MessageTimer �.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,
�s�e�t� �i�t�s� �W�a�i�t� �T�i�m�e� �t�o� 2� �s�e�c�o�n�d�s� �a�n�d� �c�h�e�c�k� �t�h�e� �b�o�x� �t�o� �s�e�t� �O�n�e� �S�h�o�t� �t�o� �O�n�.� �T�h�i�s� �e�n�s�u�r�e�s� �t�h�a�t�,
�w�h�e�n� �s�t�a�r�t�e�d�,� �t�h�e� �t�i�m�e�r� �w�i�l�l� �o�n�l�y� �r�u�n� �o�n�c�e�,� �r�a�t�h�e�r� �t�h�a�n� �r�e�p�e�a�t�i�n�g�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e�:

func show_message(text):
    $MessageLabel.text = text
    $MessageLabel.show()
    $MessageTimer.start()

�I�n� �t�h�i�s� �f�u�n�c�t�i�o�n�,� �y�o�u� �d�i�s�p�l�a�y� �t�h�e� �m�e�s�s�a�g�e� �a�n�d� �s�t�a�r�t� �t�h�e� �t�i�m�e�r�.� �T�o� �h�i�d�e� �t�h�e� �m�e�s�s�a�g�e�,� �c�o�n�n�e�c�t
�t�h�e� timeout() � �s�i�g�n�a�l� �o�f� MessageTimer � �a�n�d� �a�d�d� �t�h�i�s�:

func _on_MessageTimer_timeout():
    $MessageLabel.hide()

�U�s�i�n�g� �b�u�t�t�o�n�s
�A�d�d� �a� Button � �n�o�d�e� �a�n�d� �c�h�a�n�g�e� �i�t�s� �n�a�m�e� �t�o� StartButton �.� �T�h�i�s� �b�u�t�t�o�n� �w�i�l�l� �b�e� �d�i�s�p�l�a�y�e�d
�b�e�f�o�r�e� �t�h�e� �g�a�m�e� �s�t�a�r�t�s�,� �a�n�d� �w�h�e�n� �c�l�i�c�k�e�d�,� �i�t� �w�i�l�l� �h�i�d�e� �i�t�s�e�l�f� �a�n�d� �s�e�n�d� �a� �s�i�g�n�a�l� �t�o� �t�h�e� Main
�s�c�e�n�e� �t�o� �s�t�a�r�t� �t�h�e� �g�a�m�e�.� �S�e�t� �t�h�e� �T�e�x�t� �p�r�o�p�e�r�t�y� �t�o� �S�t�a�r�t� �a�n�d� �c�h�a�n�g�e� �t�h�e� �c�u�s�t�o�m� �f�o�n�t� �l�i�k�e� �y�o�u
�d�i�d� �w�i�t�h� �t�h�e� MessageLabel �.� �I�n� �t�h�e� �L�a�y�o�u�t� �m�e�n�u�,� �c�h�o�o�s�e� �C�e�n�t�e�r� �B�o�t�t�o�m�.� �T�h�i�s� �w�i�l�l� �p�u�t� �t�h�e
�b�u�t�t�o�n� �a�t� �t�h�e� �v�e�r�y� �b�o�t�t�o�m� �o�f� �t�h�e� �s�c�r�e�e�n�,� �s�o� �m�o�v�e� �i�t� �u�p� �a� �l�i�t�t�l�e� �b�i�t� �e�i�t�h�e�r� �b�y� �p�r�e�s�s�i�n�g� �t�h�e� �U�p
�a�r�r�o�w� �k�e�y� �o�r� �b�y� �e�d�i�t�i�n�g� �t�h�e� �m�a�r�g�i�n�s� �a�n�d� �s�e�t�t�i�n�g� �T�o�p� �t�o� -150 � �a�n�d� �B�o�t�t�o�m� �t�o� -50 �.� 

�W�h�e�n� �a� �b�u�t�t�o�n� �i�s� �c�l�i�c�k�e�d�,� �a� �s�i�g�n�a�l� �i�s� �s�e�n�t� �o�u�t�.� �I�n� �t�h�e� �N�o�d�e� �t�a�b� �f�o�r� �t�h�e� StartButton �,� �c�o�n�n�e�c�t
�t�h�e� pressed() � �s�i�g�n�a�l�:

func _on_StartButton_pressed():
    $StartButton.hide()
    $MessageLabel.hide()
    emit_signal("start_game")

�T�h�e� HUD� �e�m�i�t�s� �t�h�e� start_game � �s�i�g�n�a�l� �t�o� �n�o�t�i�f�y� Main � �t�h�a�t� �i�t�'�s� �t�i�m�e� �t�o� �s�t�a�r�t� �a� �n�e�w� �g�a�m�e�.
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�G�a�m�e� �o�v�e�r
�T�h�e� �f�i�n�a�l� �t�a�s�k� �f�o�r� �y�o�u�r� �U�I� �i�s� �t�o� �r�e�a�c�t� �t�o� �t�h�e� �g�a�m�e� �e�n�d�i�n�g�:

func show_game_over():
    show_message("Game Over")
    yield($MessageTimer, "timeout")
    $StartButton.show()
    $MessageLabel.text = "Coin Dash!"
    $MessageLabel.show()

�I�n� �t�h�i�s� �f�u�n�c�t�i�o�n�,� �y�o�u� �n�e�e�d� �t�h�e� �G�a�m�e� �O�v�e�r� �m�e�s�s�a�g�e� �t�o� �b�e� �d�i�s�p�l�a�y�e�d� �f�o�r� �t�w�o� �s�e�c�o�n�d�s� �a�n�d
�t�h�e�n� �d�i�s�a�p�p�e�a�r�,� �w�h�i�c�h� �i�s� �w�h�a�t� show_message() � �d�o�e�s�.� �H�o�w�e�v�e�r�,� �y�o�u� �a�l�s�o� �w�a�n�t� �t�o� �s�h�o�w� �t�h�e
�s�t�a�r�t� �b�u�t�t�o�n� �o�n�c�e� �t�h�e� �m�e�s�s�a�g�e� �h�a�s� �d�i�s�a�p�p�e�a�r�e�d�.� �T�h�e� yield() � �f�u�n�c�t�i�o�n� �p�a�u�s�e�s� �e�x�e�c�u�t�i�o�n� �o�f
�t�h�e� �f�u�n�c�t�i�o�n� �u�n�t�i�l� �t�h�e� �g�i�v�e�n� �n�o�d�e� �(MessageTimer �)� �e�m�i�t�s� �a� �g�i�v�e�n� �s�i�g�n�a�l� �(timeout �)�.� �O�n�c�e
�t�h�e� �s�i�g�n�a�l� �i�s� �r�e�c�e�i�v�e�d�,� �t�h�e� �f�u�n�c�t�i�o�n� �c�o�n�t�i�n�u�e�s�,� �r�e�t�u�r�n�i�n�g� �y�o�u� �t�o� �t�h�e� �i�n�i�t�i�a�l� �s�t�a�t�e� �s�o� �t�h�a�t� �y�o�u
�c�a�n� �p�l�a�y� �a�g�a�i�n�.

�A�d�d�i�n�g� �t�h�e� �H�U�D� �t�o� �M�a�i�n
�N�o�w�,� �y�o�u� �n�e�e�d� �t�o� �s�e�t� �u�p� �t�h�e� �c�o�m�m�u�n�i�c�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� Main � �s�c�e�n�e� �a�n�d� �t�h�e� HUD�.� �A�d�d� �a�n
�i�n�s�t�a�n�c�e� �o�f� �t�h�e� HUD� �s�c�e�n�e� �t�o� �t�h�e� Main � �s�c�e�n�e�.� �I�n� �t�h�e� Main � �s�c�e�n�e�,� �c�o�n�n�e�c�t� �t�h�e� timeout()
�s�i�g�n�a�l� �o�f� GameTimer � �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:

func _on_GameTimer_timeout():
    time_left -= 1
    $HUD.update_timer(time_left)
    if time_left <= 0:
        game_over()

�E�v�e�r�y� �t�i�m�e� �t�h�e� GameTimer � �t�i�m�e�s� �o�u�t� �(�e�v�e�r�y� �s�e�c�o�n�d�)�,� �t�h�e� �r�e�m�a�i�n�i�n�g� �t�i�m�e� �i�s� �r�e�d�u�c�e�d�.� 
�N�e�x�t�,� �c�o�n�n�e�c�t� �t�h�e� pickup() � �a�n�d� hurt() � �s�i�g�n�a�l�s� �o�f� �t�h�e� Player �:

func _on_Player_pickup():
    score += 1
    $HUD.update_score(score)

func _on_Player_hurt():
    game_over()
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�S�e�v�e�r�a�l� �t�h�i�n�g�s� �n�e�e�d� �t�o� �h�a�p�p�e�n� �w�h�e�n� �t�h�e� �g�a�m�e� �e�n�d�s�,� �s�o� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n�:

func game_over():
    playing = false
    $GameTimer.stop()
    for coin in $CoinContainer.get_children():
        coin.queue_free()
    $HUD.show_game_over()
    $Player.die()

�T�h�i�s� �f�u�n�c�t�i�o�n� �h�a�l�t�s� �t�h�e� �g�a�m�e�,� �a�n�d� �a�l�s�o� �l�o�o�p�s� �t�h�r�o�u�g�h� �t�h�e� �c�o�i�n�s� �a�n�d� �r�e�m�o�v�e�s� �a�n�y� �t�h�a�t� �a�r�e
�r�e�m�a�i�n�i�n�g�,� �a�s� �w�e�l�l� �a�s� �c�a�l�l�i�n�g� �t�h�e� �H�U�D�'�s� show_game_over() � �f�u�n�c�t�i�o�n�.

�F�i�n�a�l�l�y�,� �t�h�e� StartButton � �n�e�e�d�s� �t�o� �a�c�t�i�v�a�t�e� �t�h�e� new_game() � �f�u�n�c�t�i�o�n�.� �C�l�i�c�k� �o�n� �t�h�e� HUD
�i�n�s�t�a�n�c�e� �a�n�d� �s�e�l�e�c�t� �i�t�s� new_game() � �s�i�g�n�a�l�.� �I�n� �t�h�e� �s�i�g�n�a�l� �c�o�n�n�e�c�t�i�o�n� �d�i�a�l�o�g�,� �c�l�i�c�k� �M�a�k�e
�F�u�n�c�t�i�o�n� �t�o� �O�f�f� �a�n�d� �i�n� �t�h�e� �M�e�t�h�o�d� �I�n� �N�o�d�e� �f�i�e�l�d�,� �t�y�p�e� new_game�.� �T�h�i�s� �w�i�l�l� �c�o�n�n�e�c�t� �t�h�e
�s�i�g�n�a�l� �t�o� �t�h�e� �e�x�i�s�t�i�n�g� �f�u�n�c�t�i�o�n� �r�a�t�h�e�r� �t�h�a�n� �c�r�e�a�t�i�n�g� �a� �n�e�w� �o�n�e�.� �T�a�k�e� �a� �l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g
�s�c�r�e�e�n�s�h�o�t�:

�R�e�m�o�v�e� new_game() � �f�r�o�m� �t�h�e� _ready() � �f�u�n�c�t�i�o�n� �a�n�d� �a�d�d� �t�h�e�s�e� �t�w�o� �l�i�n�e�s� �t�o� �t�h�e
new_game() � �f�u�n�c�t�i�o�n�:

$HUD.update_score(score)
$HUD.update_timer(time_left)
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�N�o�w�,� �y�o�u� �c�a�n� �p�l�a�y� �t�h�e� �g�a�m�e�!� �C�o�n�f�i�r�m� �t�h�a�t� �a�l�l� �t�h�e� �p�a�r�t�s� �a�r�e� �w�o�r�k�i�n�g� �a�s� �i�n�t�e�n�d�e�d�:� �t�h�e� �s�c�o�r�e�,
�t�h�e� �c�o�u�n�t�d�o�w�n�,� �t�h�e� �g�a�m�e� �e�n�d�i�n�g� �a�n�d� �r�e�s�t�a�r�t�i�n�g�,� �a�n�d� �s�o� �o�n�.� �I�f� �y�o�u� �f�i�n�d� �a� �p�i�e�c�e� �t�h�a�t�'�s� �n�o�t
�w�o�r�k�i�n�g�,� �g�o� �b�a�c�k� �a�n�d� �c�h�e�c�k� �t�h�e� �s�t�e�p� �w�h�e�r�e� �y�o�u� �c�r�e�a�t�e�d� �i�t�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �s�t�e�p�(�s�)� �w�h�e�r�e� �i�t
�w�a�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �g�a�m�e�.

�P�a�r�t� �5� • � �F�i�n�i�s�h�i�n�g� �u�p
�Y�o�u� �h�a�v�e� �c�r�e�a�t�e�d� �a� �w�o�r�k�i�n�g� �g�a�m�e�,� �b�u�t� �i�t� �s�t�i�l�l� �c�o�u�l�d� �b�e� �m�a�d�e� �t�o� �f�e�e�l� �a� �l�i�t�t�l�e� �m�o�r�e� �e�x�c�i�t�i�n�g�.
�G�a�m�e� �d�e�v�e�l�o�p�e�r�s� �u�s�e� �t�h�e� �t�e�r�m� �j�u�i�c�e� �t�o� �d�e�s�c�r�i�b�e� �t�h�e� �t�h�i�n�g�s� �t�h�a�t� �m�a�k�e� �t�h�e� �g�a�m�e� �f�e�e�l� �g�o�o�d� �t�o
�p�l�a�y�.� �J�u�i�c�e� �c�a�n� �i�n�c�l�u�d�e� �t�h�i�n�g�s� �l�i�k�e� �s�o�u�n�d�,� �v�i�s�u�a�l� �e�f�f�e�c�t�s�,� �o�r� �a�n�y� �o�t�h�e�r� �a�d�d�i�t�i�o�n� �t�h�a�t� �a�d�d�s� �t�o
�t�h�e� �p�l�a�y�e�r�'�s� �e�n�j�o�y�m�e�n�t�,� �w�i�t�h�o�u�t� �n�e�c�e�s�s�a�r�i�l�y� �c�h�a�n�g�i�n�g� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �g�a�m�e�p�l�a�y�.

�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �a�d�d� �s�o�m�e� �s�m�a�l�l� �j�u�i�c�y� �f�e�a�t�u�r�e�s� �t�o� �f�i�n�i�s�h� �u�p� �t�h�e� �g�a�m�e�.

�V�i�s�u�a�l� �e�f�f�e�c�t�s
�W�h�e�n� �y�o�u� �p�i�c�k� �u�p� �t�h�e� �c�o�i�n�s�,� �t�h�e�y� �j�u�s�t� �d�i�s�a�p�p�e�a�r�,� �w�h�i�c�h� �i�s� �n�o�t� �v�e�r�y� �a�p�p�e�a�l�i�n�g�.� �A�d�d�i�n�g� �a
�v�i�s�u�a�l� �e�f�f�e�c�t� �w�i�l�l� �m�a�k�e� �i�t� �m�u�c�h� �m�o�r�e� �s�a�t�i�s�f�y�i�n�g� �t�o� �c�o�l�l�e�c�t� �l�o�t�s� �o�f� �c�o�i�n�s�.

�S�t�a�r�t� �b�y� �a�d�d�i�n�g� �a� Tween� �n�o�d�e� �t�o� �t�h�e� Coin � �s�c�e�n�e�.

�W�h�a�t� �i�s� �a� �t�w�e�e�n�?
�A� �t�w�e�e�n� �i�s� �a� �w�a�y� �t�o� �i�n�t�e�r�p�o�l�a�t�e� �(�c�h�a�n�g�e� �g�r�a�d�u�a�l�l�y�)� �s�o�m�e� �v�a�l�u�e� �o�v�e�r� �t�i�m�e� �(�f�r�o�m� �a� �s�t�a�r�t� �v�a�l�u�e
�t�o� �a�n� �e�n�d� �v�a�l�u�e�)� �u�s�i�n�g� �a� �p�a�r�t�i�c�u�l�a�r� �f�u�n�c�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �y�o�u� �m�i�g�h�t� �c�h�o�o�s�e� �a� �f�u�n�c�t�i�o�n� �t�h�a�t
�s�t�e�a�d�i�l�y� �c�h�a�n�g�e�s� �t�h�e� �v�a�l�u�e� �o�r� �o�n�e� �t�h�a�t� �s�t�a�r�t�s� �s�l�o�w� �b�u�t� �r�a�m�p�s� �u�p� �i�n� �s�p�e�e�d�.� �T�w�e�e�n�i�n�g� �i�s� �a�l�s�o
�s�o�m�e�t�i�m�e�s� �r�e�f�e�r�r�e�d� �t�o� �a�s� �e�a�s�i�n�g�.

�W�h�e�n� �u�s�i�n�g� �a� Tween� �n�o�d�e� �i�n� �G�o�d�o�t�,� �y�o�u� �c�a�n� �a�s�s�i�g�n� �i�t� �t�o� �a�l�t�e�r� �o�n�e� �o�r� �m�o�r�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �a
�n�o�d�e�.� �I�n� �t�h�i�s� �c�a�s�e�,� �y�o�u�'�r�e� �g�o�i�n�g� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� Scale � �o�f� �t�h�e� �c�o�i�n� �a�n�d� �a�l�s�o� �c�a�u�s�e� �i�t� �t�o� �f�a�d�e
�o�u�t� �u�s�i�n�g� �t�h�e� �M�o�d�u�l�a�t�e� �p�r�o�p�e�r�t�y�.

�A�d�d� �t�h�i�s� �l�i�n�e� �t�o� �t�h�e� _ready() � �f�u�n�c�t�i�o�n� �o�f� Coin �:

$Tween.interpolate_property($AnimatedSprite, 'scale',
                            $AnimatedSprite.scale,
                            $AnimatedSprite.scale * 3, 0.3,
                            Tween.TRANS_QUAD,
                            Tween.EASE_IN_OUT)
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�T�h�e� interpolate_property() � �f�u�n�c�t�i�o�n� �c�a�u�s�e�s� �t�h�e� Tween� �t�o� �c�h�a�n�g�e� �a� �n�o�d�e�'�s� �p�r�o�p�e�r�t�y�.
�T�h�e�r�e� �a�r�e� �s�e�v�e�n� �p�a�r�a�m�e�t�e�r�s�:

�T�h�e� �n�o�d�e� �t�o� �a�f�f�e�c�t
�T�h�e� �p�r�o�p�e�r�t�y� �t�o� �a�l�t�e�r
�T�h�e� �p�r�o�p�e�r�t�y�'�s� �s�t�a�r�t�i�n�g� �v�a�l�u�e
�T�h�e� �p�r�o�p�e�r�t�y�'�s� �e�n�d�i�n�g� �v�a�l�u�e
�T�h�e� �d�u�r�a�t�i�o�n� �(�i�n� �s�e�c�o�n�d�s�)
�T�h�e� �f�u�n�c�t�i�o�n� �t�o� �u�s�e
�T�h�e� �d�i�r�e�c�t�i�o�n

�T�h�e� �t�w�e�e�n� �s�h�o�u�l�d� �s�t�a�r�t� �p�l�a�y�i�n�g� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �p�i�c�k�s� �u�p� �t�h�e� �c�o�i�n�.� �R�e�p�l�a�c�e� queue_free()
�i�n� �t�h�e� pickup() � �f�u�n�c�t�i�o�n�:

func pickup():
    monitoring = false
    $Tween.start()

�S�e�t�t�i�n�g� monitoring � �t�o� false � �e�n�s�u�r�e�s� �t�h�a�t� �t�h�e� area_enter() � �s�i�g�n�a�l� �w�o�n�'�t� �b�e� �e�m�i�t�t�e�d� �i�f
�t�h�e� �p�l�a�y�e�r� �t�o�u�c�h�e�s� �t�h�e� �c�o�i�n� �d�u�r�i�n�g� �t�h�e� �t�w�e�e�n� �a�n�i�m�a�t�i�o�n�.

�F�i�n�a�l�l�y�,� �t�h�e� �c�o�i�n� �s�h�o�u�l�d� �b�e� �d�e�l�e�t�e�d� �w�h�e�n� �t�h�e� �a�n�i�m�a�t�i�o�n� �f�i�n�i�s�h�e�s�,� �s�o� �c�o�n�n�e�c�t� �t�h�e� Tween
�n�o�d�e�'�s� tween_completed() � �s�i�g�n�a�l�:

func _on_Tween_tween_completed(object, key):
    queue_free()

�N�o�w�,� �w�h�e�n� �y�o�u� �r�u�n� �t�h�e� �g�a�m�e�,� �y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�e� �c�o�i�n�s� �g�r�o�w�i�n�g� �l�a�r�g�e�r� �w�h�e�n� �t�h�e�y�'�r�e
�p�i�c�k�e�d� �u�p�.� �T�h�i�s� �i�s� �g�o�o�d�,� �b�u�t� �t�w�e�e�n�s� �a�r�e� �e�v�e�n� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �w�h�e�n� �a�p�p�l�i�e�d� �t�o� �m�u�l�t�i�p�l�e
�p�r�o�p�e�r�t�i�e�s� �a�t� �o�n�c�e�.� �Y�o�u� �c�a�n� �a�d�d� �a�n�o�t�h�e�r� interpolate_property() �,� �t�h�i�s� �t�i�m�e� �t�o� �c�h�a�n�g�e
�t�h�e� �s�p�r�i�t�e�'�s� �o�p�a�c�i�t�y�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �a�l�t�e�r�i�n�g� �t�h�e� modulate � �p�r�o�p�e�r�t�y�,� �w�h�i�c�h� �i�s� �a� Color
�o�b�j�e�c�t�,� �a�n�d� �c�h�a�n�g�i�n�g� �i�t�s� �a�l�p�h�a� �c�h�a�n�n�e�l� �f�r�o�m� 1� �(�o�p�a�q�u�e�)� �t�o� 0� �(�t�r�a�n�s�p�a�r�e�n�t�)�.� �R�e�f�e�r� �t�o� �t�h�e
�f�o�l�l�o�w�i�n�g� �c�o�d�e�:

$Tween.interpolate_property($AnimatedSprite, 'modulate',
                            Color(1, 1, 1, 1),
                            Color(1, 1, 1, 0), 0.3,
                            Tween.TRANS_QUAD,
                            Tween.EASE_IN_OUT)
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�S�o�u�n�d
�S�o�u�n�d� �i�s� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �b�u�t� �o�f�t�e�n� �n�e�g�l�e�c�t�e�d� �p�i�e�c�e�s� �o�f� �g�a�m�e� �d�e�s�i�g�n�.� �G�o�o�d� �s�o�u�n�d
�d�e�s�i�g�n� �c�a�n� �a�d�d� �a� �h�u�g�e� �a�m�o�u�n�t� �o�f� �j�u�i�c�e� �t�o� �y�o�u�r� �g�a�m�e� �f�o�r� �a� �v�e�r�y� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �e�f�f�o�r�t�.
�S�o�u�n�d�s� �c�a�n� �g�i�v�e� �t�h�e� �p�l�a�y�e�r� �f�e�e�d�b�a�c�k�,� �c�o�n�n�e�c�t� �t�h�e�m� �e�m�o�t�i�o�n�a�l�l�y� �t�o� �t�h�e� �c�h�a�r�a�c�t�e�r�s�,� �o�r� �e�v�e�n
�b�e� �a� �p�a�r�t� �o�f� �t�h�e� �g�a�m�e�p�l�a�y�.

�F�o�r� �t�h�i�s� �g�a�m�e�,� �y�o�u�'�r�e� �g�o�i�n�g� �t�o� �a�d�d� �t�h�r�e�e� �s�o�u�n�d� �e�f�f�e�c�t�s�.� �I�n� �t�h�e� Main � �s�c�e�n�e�,� �a�d�d� �t�h�r�e�e
AudioStreamPlayer � �n�o�d�e�s� �a�n�d� �n�a�m�e� �t�h�e�m� CoinSound �,� LevelSound �,� �a�n�d� EndSound �.
�D�r�a�g� �e�a�c�h� �s�o�u�n�d� �f�r�o�m� �t�h�e� audio � �f�o�l�d�e�r� �(�y�o�u� �c�a�n� �f�i�n�d� �i�t� �u�n�d�e�r� assets � �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m
�d�o�c�k�)� �i�n�t�o� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �S�t�r�e�a�m� �p�r�o�p�e�r�t�y� �o�f� �e�a�c�h� �n�o�d�e�.

�T�o� �p�l�a�y� �a� �s�o�u�n�d�,� �y�o�u� �c�a�l�l� �t�h�e� play() � �f�u�n�c�t�i�o�n� �o�n� �i�t�.� �A�d�d� $CoinSound.play() � �t�o� �t�h�e
_on_Player_pickup() � �f�u�n�c�t�i�o�n�,� $EndSound.play() � �t�o� �t�h�e� game_over() � �f�u�n�c�t�i�o�n�,
�a�n�d� $LevelSound.play() � �t�o� �t�h�e� spawn_coins() � �f�u�n�c�t�i�o�n�.

�P�o�w�e�r�u�p�s
�T�h�e�r�e� �a�r�e� �m�a�n�y� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�o�r� �o�b�j�e�c�t�s� �t�h�a�t� �g�i�v�e� �t�h�e� �p�l�a�y�e�r� �a� �s�m�a�l�l� �a�d�v�a�n�t�a�g�e� �o�r� �p�o�w�e�r�u�p�.
�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �a�d�d� �a� �p�o�w�e�r�u�p� �i�t�e�m� �t�h�a�t� �g�i�v�e�s� �t�h�e� �p�l�a�y�e�r� �a� �s�m�a�l�l� �t�i�m�e� �b�o�n�u�s� �w�h�e�n
�c�o�l�l�e�c�t�e�d�.� �I�t� �w�i�l�l� �a�p�p�e�a�r� �o�c�c�a�s�i�o�n�a�l�l�y� �f�o�r� �a� �s�h�o�r�t� �t�i�m�e�,� �t�h�e�n� �d�i�s�a�p�p�e�a�r�.

�T�h�e� �n�e�w� �s�c�e�n�e� �w�i�l�l� �b�e� �v�e�r�y� �s�i�m�i�l�a�r� �t�o� �t�h�e� Coin � �s�c�e�n�e� �y�o�u� �a�l�r�e�a�d�y� �c�r�e�a�t�e�d�,� �s�o� �c�l�i�c�k� �o�n
�y�o�u�r� Coin � �s�c�e�n�e� �a�n�d� �c�h�o�o�s�e� �S�c�e�n�e� �|� �S�a�v�e� �S�c�e�n�e� �A�s� �a�n�d� �s�a�v�e� �i�t� �a�s� Powerup.tscn �.� �C�h�a�n�g�e
�t�h�e� �n�a�m�e� �o�f� �t�h�e� �r�o�o�t� �n�o�d�e� �t�o� �P�o�w�e�r�u�p� �a�n�d� �r�e�m�o�v�e� �t�h�e� �s�c�r�i�p�t� �b�y� �c�l�i�c�k�i�n�g� �t�h�e� �c�l�e�a�r� �s�c�r�i�p�t

�b�u�t�t�o�n�:� �.� �Y�o�u� �s�h�o�u�l�d� �a�l�s�o� �d�i�s�c�o�n�n�e�c�t� �t�h�e� area_entered � �s�i�g�n�a�l� �(�y�o�u�'�l�l� �r�e�c�o�n�n�e�c�t� �i�t
�l�a�t�e�r�)�.� �I�n� �t�h�e� �G�r�o�u�p�s� �t�a�b�,� �r�e�m�o�v�e� �t�h�e� �c�o�i�n�s� �g�r�o�u�p� �b�y� �c�l�i�c�k�i�n�g� �t�h�e� �d�e�l�e�t�e� �b�u�t�t�o�n� �(�i�t� �l�o�o�k�s� �l�i�k�e
�a� �t�r�a�s�h� �c�a�n�)� �a�n�d� �a�d�d�i�n�g� �i�t� �t�o� �a� �n�e�w� �g�r�o�u�p� �c�a�l�l�e�d� powerups � �i�n�s�t�e�a�d�.

�I�n� �t�h�e� AnimatedSprite �,� �c�h�a�n�g�e� �t�h�e� �i�m�a�g�e�s� �f�r�o�m� �t�h�e� �c�o�i�n� �t�o� �t�h�e� �p�o�w�e�r�u�p�,� �w�h�i�c�h� �y�o�u� �c�a�n
�f�i�n�d� �i�n� �t�h�e� res://assets/pow/ � �f�o�l�d�e�r�.

�C�l�i�c�k� �t�o� �a�d�d� �a� �n�e�w� �s�c�r�i�p�t� �a�n�d� �c�o�p�y� �t�h�e� �c�o�d�e� �f�r�o�m� �t�h�e� Coin.gd � �s�c�r�i�p�t�.� �C�h�a�n�g�e� �t�h�e� �n�a�m�e
�o�f� _on_Coin_area_entered � �t�o� _on_Powerup_area_entered � �a�n�d� �c�o�n�n�e�c�t
�t�h�e� area_entered � �s�i�g�n�a�l� �t�o� �i�t� �a�g�a�i�n�.� �R�e�m�e�m�b�e�r�,� �t�h�i�s� �f�u�n�c�t�i�o�n� �n�a�m�e� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �b�e
�c�h�o�s�e�n� �b�y� �t�h�e� �s�i�g�n�a�l� �c�o�n�n�e�c�t� �w�i�n�d�o�w�.

�N�e�x�t�,� �a�d�d� �a� Timer � �n�o�d�e� �n�a�m�e�d� Lifetime �.� �T�h�i�s� �w�i�l�l� �l�i�m�i�t� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �t�h�e� �o�b�j�e�c�t
�r�e�m�a�i�n�s� �o�n� �t�h�e� �s�c�r�e�e�n�.� �S�e�t� �i�t�s� �W�a�i�t� �T�i�m�e� �t�o� 2� �a�n�d� �b�o�t�h� �O�n�e� �S�h�o�t� �a�n�d� �A�u�t�o�s�t�a�r�t� �t�o� On�.
�C�o�n�n�e�c�t� �i�t�s� �t�i�m�e�o�u�t� �s�i�g�n�a�l� �s�o� �t�h�a�t� �i�t� �c�a�n� �b�e� �r�e�m�o�v�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �t�i�m�e� �p�e�r�i�o�d�:
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func _on_Lifetime_timeout():
    queue_free()

�N�o�w�,� �g�o� �t�o� �y�o�u�r� �M�a�i�n� �s�c�e�n�e� �a�n�d� �a�d�d� �a�n�o�t�h�e�r� Timer � �n�o�d�e� �c�a�l�l�e�d� PowerupTimer �.� �S�e�t� �i�t�s
�O�n�e� �S�h�o�t� �p�r�o�p�e�r�t�y� �t�o� �O�n�.� �T�h�e�r�e� �i�s� �a�l�s�o� �a� Powerup.wav � �s�o�u�n�d� �i�n� �t�h�e� audio � �f�o�l�d�e�r� �y�o�u� �c�a�n
�a�d�d� �w�i�t�h� �a�n�o�t�h�e�r� AudioStreamPlayer �.

�C�o�n�n�e�c�t� �t�h�e� timeout � �s�i�g�n�a�l� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �s�p�a�w�n� �a� Powerup �:

func _on_PowerupTimer_timeout():
    var p = Powerup.instance()
    add_child(p)
    p.screensize = screensize
    p.position = Vector2(rand_range(0, screensize.x),
                         rand_range(0, screensize.y))

�T�h�e� Powerup � �s�c�e�n�e� �n�e�e�d�s� �t�o� �b�e� �l�i�n�k�e�d� �b�y� �a�d�d�i�n�g� �a� �v�a�r�i�a�b�l�e�,� �t�h�e�n� �d�r�a�g�g�i�n�g� �t�h�e� �s�c�e�n�e� �i�n�t�o
�t�h�e� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �a�s� �y�o�u� �d�i�d� �e�a�r�l�i�e�r� �w�i�t�h� �t�h�e� Coin � �s�c�e�n�e�:

export (PackedScene) var Powerup

�T�h�e� �p�o�w�e�r�u�p�s� �s�h�o�u�l�d� �a�p�p�e�a�r� �u�n�p�r�e�d�i�c�t�a�b�l�y�,� �s�o� �t�h�e� �w�a�i�t� �t�i�m�e� �o�f� �t�h�e� PowerupTimer � �n�e�e�d�s
�t�o� �b�e� �s�e�t� �w�h�e�n�e�v�e�r� �y�o�u� �b�e�g�i�n� �a� �n�e�w� �l�e�v�e�l�.� �A�d�d� �t�h�i�s� �t�o� �t�h�e� _process() � �f�u�n�c�t�i�o�n� �a�f�t�e�r� �t�h�e
�n�e�w� �c�o�i�n�s� �a�r�e� �s�p�a�w�n�e�d� �w�i�t�h� spawn_coins() �:

$PowerupTimer.wait_time = rand_range(5, 10)
$PowerupTimer.start()

�N�o�w� �t�h�a�t� �y�o�u� �w�i�l�l� �h�a�v�e� �p�o�w�e�r�u�p�s� �a�p�p�e�a�r�i�n�g�,� �t�h�e� �l�a�s�t� �s�t�e�p� �i�s� �t�o� �g�i�v�e� �t�h�e� �p�l�a�y�e�r� �s�o�m�e� �b�o�n�u�s
�t�i�m�e� �w�h�e�n� �o�n�e� �i�s� �c�o�l�l�e�c�t�e�d�.� �C�u�r�r�e�n�t�l�y�,� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �a�s�s�u�m�e�s� �a�n�y�t�h�i�n�g� �i�t� �r�u�n�s� �i�n�t�o� �i�s
�e�i�t�h�e�r� �a� �c�o�i�n� �o�r� �a�n� �o�b�s�t�a�c�l�e�.� �C�h�a�n�g�e� �t�h�e� �c�o�d�e� �i�n� Player.gd � �t�o� �c�h�e�c�k� �f�o�r� �w�h�a�t� �k�i�n�d� �o�f� �o�b�j�e�c�t
�h�a�s� �b�e�e�n� �h�i�t�:

func _on_Player_area_entered( area ):
    if area.is_in_group("coins"):
        area.pickup()
        emit_signal("pickup", "coin")
    if area.is_in_group("powerups"):
        area.pickup()
        emit_signal("pickup", "powerup")
    if area.is_in_group("obstacles"):
        emit_signal("hurt")
        die()
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�N�o�t�e� �t�h�a�t� �n�o�w� �y�o�u�'�r�e� �e�m�i�t�t�i�n�g� �t�h�e� �p�i�c�k�u�p� �s�i�g�n�a�l� �w�i�t�h� �a�n� �a�d�d�i�t�i�o�n�a�l� �a�r�g�u�m�e�n�t� �n�a�m�i�n�g� �t�h�e
�t�y�p�e� �o�f� �o�b�j�e�c�t�.� �T�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �f�u�n�c�t�i�o�n� �i�n� Main.gd � �c�a�n� �n�o�w� �b�e� �c�h�a�n�g�e�d� �t�o� �a�c�c�e�p�t� �t�h�a�t
�a�r�g�u�m�e�n�t� �a�n�d� �u�s�e� �t�h�e� match � �s�t�a�t�e�m�e�n�t� �t�o� �d�e�c�i�d�e� �w�h�a�t� �a�c�t�i�o�n� �t�o� �t�a�k�e�:

func _on_Player_pickup(type):
    match type:
        "coin":
            score += 1
            $CoinSound.play()
            $HUD.update_score(score)
        "powerup":
            time_left += 5
            $PowerupSound.play()
            $HUD.update_timer(time_left)

�T�h�e� match � �s�t�a�t�e�m�e�n�t� �i�s� �a� �u�s�e�f�u�l� �a�l�t�e�r�n�a�t�i�v�e� �t�o� if � �s�t�a�t�e�m�e�n�t�s�,� �e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �y�o�u� �h�a�v�e� �a
�l�a�r�g�e� �n�u�m�b�e�r� �o�f� �p�o�s�s�i�b�l�e� �v�a�l�u�e�s� �t�o� �t�e�s�t�.

�T�r�y� �r�u�n�n�i�n�g� �t�h�e� �g�a�m�e� �a�n�d� �c�o�l�l�e�c�t�i�n�g� �t�h�e� �p�o�w�e�r�u�p�.� �M�a�k�e� �s�u�r�e� �t�h�e� �s�o�u�n�d� �p�l�a�y�s� �a�n�d� �t�h�e
�t�i�m�e�r� �i�n�c�r�e�a�s�e�s� �b�y� �f�i�v�e� �s�e�c�o�n�d�s�.

�C�o�i�n� �a�n�i�m�a�t�i�o�n
�W�h�e�n� �y�o�u� �c�r�e�a�t�e�d� �t�h�e� Coin � �s�c�e�n�e�,� �y�o�u� �a�d�d�e�d� �a�n� AnimatedSprite �,� �b�u�t� �i�t� �i�s�n�'�t� �p�l�a�y�i�n�g� �y�e�t�.
�T�h�e� �c�o�i�n� �a�n�i�m�a�t�i�o�n� �d�i�s�p�l�a�y�s� �a� �s�h�i�m�m�e�r� �e�f�f�e�c�t� �t�r�a�v�e�l�i�n�g� �a�c�r�o�s�s� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �c�o�i�n�.� �I�f� �a�l�l� �t�h�e� 
�c�o�i�n�s� �d�i�s�p�l�a�y� �t�h�i�s� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �i�t� �w�i�l�l� �l�o�o�k� �t�o�o� �r�e�g�u�l�a�r�,� �s�o� �e�a�c�h� �c�o�i�n� �n�e�e�d�s� �a� �s�m�a�l�l
�r�a�n�d�o�m� �d�e�l�a�y� �i�n� �i�t�s� �a�n�i�m�a�t�i�o�n�.

�F�i�r�s�t�,� �c�l�i�c�k� �o�n� �t�h�e� AnimatedSprite � �a�n�d� �t�h�e�n� �o�n� �t�h�e� �F�r�a�m�e�s� �r�e�s�o�u�r�c�e�.� �M�a�k�e� �s�u�r�e� �L�o�o�p� �i�s� �s�e�t
�t�o� �O�f�f� �a�n�d� �t�h�a�t� �S�p�e�e�d� �i�s� �s�e�t� �t�o� 12 �.

�A�d�d� �a� Timer � �n�o�d�e� �t�o� �t�h�e� Coin � �s�c�e�n�e�,� �a�n�d� �a�d�d� �t�h�i�s� �c�o�d�e� �t�o� _ready() �:

$Timer.wait_time = rand_range(3, 8)
$Timer.start()

�N�o�w�,� �c�o�n�n�e�c�t� �t�h�e� timeout() � �s�i�g�n�a�l� �f�r�o�m� �t�h�e� Timer � �a�n�d� �a�d�d� �t�h�i�s�:

func _on_Timer_timeout():
    $AnimatedSprite.frame = 0
    $AnimatedSprite.play()
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�T�r�y� �r�u�n�n�i�n�g� �t�h�e� �g�a�m�e� �a�n�d� �w�a�t�c�h�i�n�g� �f�o�r� �t�h�e� �c�o�i�n�s� �t�o� �a�n�i�m�a�t�e�.� �I�t�'�s� �a� �n�i�c�e� �v�i�s�u�a�l� �e�f�f�e�c�t� �f�o�r� �a
�v�e�r�y� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �e�f�f�o�r�t�.� �Y�o�u�'�l�l� �n�o�t�i�c�e� �a� �l�o�t� �o�f� �e�f�f�e�c�t�s� �l�i�k�e� �t�h�i�s� �i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �g�a�m�e�s�.
�T�h�o�u�g�h� �v�e�r�y� �s�u�b�t�l�e�,� �t�h�e� �v�i�s�u�a�l� �a�p�p�e�a�l� �m�a�k�e�s� �f�o�r� �a� �m�u�c�h� �m�o�r�e� �p�l�e�a�s�i�n�g� �e�x�p�e�r�i�e�n�c�e�.

�T�h�e� �p�r�e�c�e�d�i�n�g� Powerup � �o�b�j�e�c�t� �h�a�s� �a� �s�i�m�i�l�a�r� �a�n�i�m�a�t�i�o�n� �t�h�a�t� �y�o�u� �c�a�n� �a�d�d� �i�n� �t�h�e� �s�a�m�e
�m�a�n�n�e�r�.

�O�b�s�t�a�c�l�e�s
�F�i�n�a�l�l�y�,� �t�h�e� �g�a�m�e� �c�a�n� �b�e� �m�a�d�e� �a� �b�i�t� �m�o�r�e� �c�h�a�l�l�e�n�g�i�n�g� �b�y� �i�n�t�r�o�d�u�c�i�n�g� �a�n� �o�b�s�t�a�c�l�e� �t�h�a�t� �t�h�e
�p�l�a�y�e�r� �m�u�s�t� �a�v�o�i�d�.� �T�o�u�c�h�i�n�g� �t�h�e� �o�b�s�t�a�c�l�e� �w�i�l�l� �e�n�d� �t�h�e� �g�a�m�e�.

�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �f�o�r� �t�h�e� �c�a�c�t�u�s� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �n�o�d�e�s�:

Area2D � �(�n�a�m�e�d� Cactus �)

Sprite

CollisionShape2D

�D�r�a�g� �t�h�e� �c�a�c�t�u�s� �t�e�x�t�u�r�e� �f�r�o�m� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k� �t�o� �t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� Sprite �.
�A�d�d� �a� RectangleShape2D � �t�o� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �a�n�d� �s�i�z�e� �i�t� �s�o� �t�h�a�t� �i�t� �c�o�v�e�r�s� �t�h�e� �i�m�a�g�e�.
�R�e�m�e�m�b�e�r� �w�h�e�n� �y�o�u� �a�d�d�e�d� if area.is_in_group("obstacles") � �t�o� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t�?
�A�d�d� �t�h�e� Cactus � �b�o�d�y� �t�o� �t�h�e� obstacles � �g�r�o�u�p� �u�s�i�n�g� �t�h�e� �N�o�d�e� �t�a�b� �(�n�e�x�t� �t�o� �I�n�s�p�e�c�t�o�r�)�.

�N�o�w�,� �a�d�d� �a� Cactus � �i�n�s�t�a�n�c�e� �t�o� �t�h�e� Main � �s�c�e�n�e� �a�n�d� �m�o�v�e� �i�t� �t�o� �a� �l�o�c�a�t�i�o�n� �i�n� �t�h�e� �u�p�p�e�r� �h�a�l�f
�o�f� �t�h�e� �s�c�r�e�e�n� �(�a�w�a�y� �f�r�o�m� �w�h�e�r�e� �t�h�e� �p�l�a�y�e�r� �s�p�a�w�n�s�)�.� �P�l�a�y� �t�h�e� �g�a�m�e� �a�n�d� �s�e�e� �w�h�a�t� �h�a�p�p�e�n�s
�w�h�e�n� �y�o�u� �r�u�n� �i�n�t�o� �t�h�e� �c�a�c�t�u�s�.

�Y�o�u� �m�a�y� �h�a�v�e� �s�p�o�t�t�e�d� �a� �p�r�o�b�l�e�m�:� �c�o�i�n�s� �c�a�n� �s�p�a�w�n� �b�e�h�i�n�d� �t�h�e� �c�a�c�t�u�s�,� �m�a�k�i�n�g� �t�h�e�m
�i�m�p�o�s�s�i�b�l�e� �t�o� �p�i�c�k� �u�p�.� �W�h�e�n� �t�h�e� �c�o�i�n� �i�s� �p�l�a�c�e�d�,� �i�t� �n�e�e�d�s� �t�o� �m�o�v�e� �i�f� �i�t� �d�e�t�e�c�t�s� �t�h�a�t� �i�t�'�s
�o�v�e�r�l�a�p�p�i�n�g� �t�h�e� �o�b�s�t�a�c�l�e�.� �C�o�n�n�e�c�t� �t�h�e� �c�o�i�n�'�s� area_entered() � �s�i�g�n�a�l� �a�n�d� �a�d�d� �t�h�e
�f�o�l�l�o�w�i�n�g�:

func _on_Coin_area_entered( area ):
    if area.is_in_group("obstacles"):
        position = Vector2(rand_range(0, screensize.x), rand_range(0,
screensize.y))

�I�f� �y�o�u�'�v�e� �a�d�d�e�d� �t�h�e� �p�r�e�c�e�d�i�n�g� Powerup � �o�b�j�e�c�t�,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �d�o� �t�h�e� �s�a�m�e� �f�o�r� �i�t�s
area_entered � �s�i�g�n�a�l�.
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�S�u�m�m�a�r�y
�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u� �l�e�a�r�n�e�d� �t�h�e� �b�a�s�i�c�s� �o�f� �G�o�d�o�t� �E�n�g�i�n�e� �b�y� �c�r�e�a�t�i�n�g� �a� �b�a�s�i�c� �2�D� �g�a�m�e�.� �Y�o�u� �s�e�t
�u�p� �t�h�e� �p�r�o�j�e�c�t� �a�n�d� �c�r�e�a�t�e�d� �m�u�l�t�i�p�l�e� �s�c�e�n�e�s�,� �w�o�r�k�e�d� �w�i�t�h� �s�p�r�i�t�e�s� �a�n�d� �a�n�i�m�a�t�i�o�n�s�,� �c�a�p�t�u�r�e�d
�u�s�e�r� �i�n�p�u�t�,� �u�s�e�d� �s�i�g�n�a�l�s� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �w�i�t�h� �e�v�e�n�t�s�,� �a�n�d� �c�r�e�a�t�e�d� �a� �U�I� �u�s�i�n�g� �C�o�n�t�r�o�l� �n�o�d�e�s�.
�T�h�e� �t�h�i�n�g�s� �y�o�u� �l�e�a�r�n�e�d� �h�e�r�e� �a�r�e� �i�m�p�o�r�t�a�n�t� �s�k�i�l�l�s� �t�h�a�t� �y�o�u�'�l�l� �u�s�e� �i�n� �a�n�y� �G�o�d�o�t� �p�r�o�j�e�c�t�.

�B�e�f�o�r�e� �m�o�v�i�n�g� �o�n� �t�o� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�,� �l�o�o�k� �t�h�r�o�u�g�h� �t�h�e� �p�r�o�j�e�c�t�.� �D�o� �y�o�u� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t
�e�a�c�h� �n�o�d�e� �i�s� �d�o�i�n�g�?� �A�r�e� �t�h�e�r�e� �a�n�y� �b�i�t�s� �o�f� �c�o�d�e� �t�h�a�t� �y�o�u� �d�o�n�'�t� �u�n�d�e�r�s�t�a�n�d�?� �I�f� �s�o�,� �g�o� �b�a�c�k� �a�n�d
�r�e�v�i�e�w� �t�h�a�t� �s�e�c�t�i�o�n� �o�f� �t�h�e� �c�h�a�p�t�e�r�.� 

�A�l�s�o�,� �f�e�e�l� �f�r�e�e� �t�o� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �t�h�e� �g�a�m�e� �a�n�d� �c�h�a�n�g�e� �t�h�i�n�g�s� �a�r�o�u�n�d�.� �O�n�e� �o�f� �t�h�e� �b�e�s�t� �w�a�y�s
�t�o� �g�e�t� �a� �g�o�o�d� �f�e�e�l� �f�o�r� �w�h�a�t� �d�i�f�f�e�r�e�n�t� �p�a�r�t�s� �o�f� �t�h�e� �g�a�m�e� �a�r�e� �d�o�i�n�g� �i�s� �t�o� �c�h�a�n�g�e� �t�h�e�m� �a�n�d� �s�e�e
�w�h�a�t� �h�a�p�p�e�n�s�.

�I�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �e�x�p�l�o�r�e� �m�o�r�e� �o�f� �G�o�d�o�t�'�s� �f�e�a�t�u�r�e�s� �a�n�d� �l�e�a�r�n� �h�o�w� �t�o� �u�s�e� �m�o�r�e� �n�o�d�e
�t�y�p�e�s� �b�y� �b�u�i�l�d�i�n�g� �a� �m�o�r�e� �c�o�m�p�l�e�x� �g�a�m�e�.



�3
�E�s�c�a�p�e� �t�h�e� �M�a�z�e

�I�n� �t�h�e� �p�r�e�v�i�o�u�s� �c�h�a�p�t�e�r�,� �y�o�u� �l�e�a�r�n�e�d� �h�o�w� �G�o�d�o�t�'�s� �n�o�d�e� �s�y�s�t�e�m� �w�o�r�k�s�,� �a�l�l�o�w�i�n�g� �y�o�u� �t�o
�b�u�i�l�d� �a� �c�o�m�p�l�e�x� �s�c�e�n�e� �o�u�t� �o�f� �s�m�a�l�l�e�r� �b�u�i�l�d�i�n�g� �b�l�o�c�k�s�,� �e�a�c�h� �p�r�o�v�i�d�i�n�g� �d�i�f�f�e�r�e�n�t
�f�u�n�c�t�i�o�n�a�l�i�t�i�e�s� �f�o�r� �y�o�u�r� �g�a�m�e�'�s� �o�b�j�e�c�t�s�.� �T�h�i�s� �p�r�o�c�e�s�s� �w�i�l�l� �c�o�n�t�i�n�u�e� �a�s� �y�o�u� �m�o�v�e� �u�p� �t�o� �l�a�r�g�e�r
�a�n�d� �m�o�r�e� �c�o�m�p�l�e�x� �p�r�o�j�e�c�t�s�.� �H�o�w�e�v�e�r�,� �s�o�m�e�t�i�m�e�s� �y�o�u�'�l�l� �f�i�n�d� �y�o�u�r�s�e�l�f� �d�u�p�l�i�c�a�t�i�n�g� �t�h�e� �s�a�m�e
�n�o�d�e�s� �a�n�d�/�o�r� �c�o�d�e� �i�n� �m�o�r�e� �t�h�a�n� �o�n�e� �d�i�f�f�e�r�e�n�t� �o�b�j�e�c�t�,� �a�n�d� �t�h�i�s� �p�r�o�j�e�c�t� �w�i�l�l� �i�n�t�r�o�d�u�c�e� �s�o�m�e
�t�e�c�h�n�i�q�u�e�s� �f�o�r� �r�e�d�u�c�i�n�g� �t�h�e� �a�m�o�u�n�t� �o�f� �r�e�p�e�a�t�e�d� �c�o�d�e�.� 

�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �b�u�i�l�d� �a� �g�a�m�e� �c�a�l�l�e�d� �E�s�c�a�p�e� �t�h�e� �M�a�z�e�.� �I�n� �t�h�i�s� �g�a�m�e�,� �y�o�u� �w�i�l�l� �b�e� �t�r�y�i�n�g
�t�o� �n�a�v�i�g�a�t�e� �a� �m�a�z�e� �t�o� �f�i�n�d� �t�h�e� �e�x�i�t� �w�h�i�l�e� �a�v�o�i�d�i�n�g� �t�h�e� �r�o�a�m�i�n�g� �e�n�e�m�i�e�s�:

�Y�o�u� �w�i�l�l� �l�e�a�r�n� �a�b�o�u�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y� �t�o�p�i�c�s� �i�n� �t�h�i�s� �p�r�o�j�e�c�t�:

�I�n�h�e�r�i�t�a�n�c�e
�G�r�i�d�-�b�a�s�e�d� �m�o�v�e�m�e�n�t
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�S�p�r�i�t�e�s�h�e�e�t� �a�n�i�m�a�t�i�o�n
�U�s�i�n�g� �T�i�l�e�M�a�p�s� �f�o�r� �l�e�v�e�l� �d�e�s�i�g�n
�T�r�a�n�s�i�t�i�o�n�i�n�g� �b�e�t�w�e�e�n� �s�c�e�n�e�s

�P�r�o�j�e�c�t� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �p�r�o�j�e�c�t� �a�n�d� �d�o�w�n�l�o�a�d� �t�h�e� �p�r�o�j�e�c�t� �a�s�s�e�t�s� �f�r�o�m� https:/ � / �github. � com/
PacktPublishing/ � Godot- �Game- �Engine- � Projects/ � releases �.

�A�s� �y�o�u�'�v�e� �s�e�e�n� �p�r�e�v�i�o�u�s�l�y�,� �G�o�d�o�t�,� �b�y� �d�e�f�a�u�l�t�,� �i�n�c�l�u�d�e�s� �a� �n�u�m�b�e�r� �o�f� �i�n�p�u�t� �a�c�t�i�o�n�s� �m�a�p�p�e�d
�t�o� �v�a�r�i�o�u�s� �k�e�y�b�o�a�r�d� �i�n�p�u�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �y�o�u� �u�s�e�d� ui_left � �a�n�d� ui_right � �f�o�r� �a�r�r�o�w� �k�e�y
�m�o�v�e�m�e�n�t� �i�n� �t�h�e� �f�i�r�s�t� �p�r�o�j�e�c�t�.� �O�f�t�e�n�,� �h�o�w�e�v�e�r�,� �y�o�u� �n�e�e�d� �a� �d�i�f�f�e�r�e�n�t� �i�n�p�u�t� �f�r�o�m� �t�h�e� �d�e�f�a�u�l�t�s
�p�r�o�v�i�d�e�d�,� �o�r� �y�o�u�'�d� �l�i�k�e� �t�o� �c�u�s�t�o�m�i�z�e� �t�h�e� �a�c�t�i�o�n�s�'� �n�a�m�e�s�.� �Y�o�u� �m�i�g�h�t� �a�l�s�o� �w�i�s�h� �t�o� �a�d�d� �a�c�t�i�o�n�s
�f�o�r� �m�o�u�s�e� �o�r� �g�a�m�e�p�a�d� �i�n�p�u�t�s�.� �Y�o�u� �c�a�n� �d�o� �t�h�i�s� �i�n� �t�h�e� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �w�i�n�d�o�w�.

�C�l�i�c�k� �o�n� �t�h�e� �I�n�p�u�t� �M�a�p� �t�a�b� �a�n�d� �a�d�d� �f�o�u�r� �n�e�w� �i�n�p�u�t� �a�c�t�i�o�n�s� �(�l�e�f�t�,� �r�i�g�h�t�,� �u�p�,� �a�n�d� �d�o�w�n�)� �b�y
�t�y�p�i�n�g� �t�h�e� �n�a�m�e�s� �i�n�t�o� �t�h�e� �A�c�t�i�o�n�:� �b�o�x� �a�n�d� �c�l�i�c�k�i�n�g� �A�d�d�.� �T�h�e�n�,� �f�o�r� �e�a�c�h� �n�e�w� �a�c�t�i�o�n�,� �c�l�i�c�k
�t�h�e� �+� �b�u�t�t�o�n� �t�o� �a�d�d� �a� �K�e�y� �a�c�t�i�o�n� �a�n�d� �c�h�o�o�s�e� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �a�r�r�o�w� �k�e�y�.� �Y�o�u� �c�a�n� �a�l�s�o� �a�d�d
�W�A�S�D� �c�o�n�t�r�o�l�s�,� �i�f� �y�o�u� �w�i�s�h�:
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�T�h�i�s� �g�a�m�e� �w�i�l�l� �h�a�v�e� �a� �v�a�r�i�e�t�y� �o�f� �o�b�j�e�c�t�s� �o�n� �t�h�e� �s�c�r�e�e�n�.� �S�o�m�e� �o�f� �t�h�e�m� �s�h�o�u�l�d� �d�e�t�e�c�t
�c�o�l�l�i�s�i�o�n�s� �(�t�h�e� �p�l�a�y�e�r� �a�g�a�i�n�s�t� �t�h�e� �w�a�l�l�s�,� �f�o�r� �e�x�a�m�p�l�e�)�,� �w�h�i�l�e� �o�t�h�e�r�s� �s�h�o�u�l�d� �i�g�n�o�r�e� �o�n�e
�a�n�o�t�h�e�r� �(�l�i�k�e� �t�h�e� �e�n�e�m�i�e�s� �v�e�r�s�u�s� �c�o�i�n�s�)�.� �Y�o�u� �c�a�n� �s�o�l�v�e� �t�h�i�s� �b�y� �s�e�t�t�i�n�g� �t�h�e� �o�b�j�e�c�t�s�'� �p�h�y�s�i�c�s
�l�a�y�e�r� �a�n�d� �p�h�y�s�i�c�s� �l�a�y�e�r� �m�a�s�k� �p�r�o�p�e�r�t�i�e�s�.� �T�o� �m�a�k�e� �t�h�e�s�e� �l�a�y�e�r�s� �e�a�s�i�e�r� �t�o� �w�o�r�k� �w�i�t�h�,� �G�o�d�o�t
�a�l�l�o�w�s� �y�o�u� �t�o� �g�i�v�e� �t�h�e� �g�a�m�e�'�s� �p�h�y�s�i�c�s� �l�a�y�e�r�s� �c�u�s�t�o�m� �n�a�m�e�s�.

�C�l�i�c�k� �o�n� �t�h�e� �G�e�n�e�r�a�l� �t�a�b� �a�n�d� �f�i�n�d� �t�h�e� �L�a�y�e�r� �N�a�m�e�s�/�2�D� �P�h�y�s�i�c�s� �s�e�c�t�i�o�n�.� �N�a�m�e� �t�h�e� �f�i�r�s�t� �f�o�u�r
�l�a�y�e�r�s� �a�s� �f�o�l�l�o�w�s�:

�Y�o�u�'�l�l� �s�e�e� �h�o�w� �t�h�e� �c�o�l�l�i�s�i�o�n� �l�a�y�e�r� �s�y�s�t�e�m� �w�o�r�k�s� �w�i�t�h� �t�h�e� �v�a�r�i�o�u�s� �o�b�j�e�c�t�s� �i�n� �t�h�e� �g�a�m�e� �l�a�t�e�r� �i�n
�t�h�e� �p�r�o�j�e�c�t�.
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�N�e�x�t�,� �i�n� �t�h�e� �D�i�s�p�l�a�y�/�W�i�n�d�o�w� �s�e�c�t�i�o�n�,� �s�e�t� �t�h�e� �M�o�d�e� �t�o� �v�i�e�w�p�o�r�t� �a�n�d� �t�h�e� �A�s�p�e�c�t� �t�o� �k�e�e�p�.
�T�h�i�s� �w�i�l�l� �e�n�a�b�l�e� �y�o�u� �t�o� �r�e�s�i�z�e� �t�h�e� �g�a�m�e� �w�i�n�d�o�w� �w�h�i�l�e� �k�e�e�p�i�n�g� �t�h�e� �d�i�s�p�l�a�y�'�s� �p�r�o�p�o�r�t�i�o�n�s
�u�n�c�h�a�n�g�e�d�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�F�i�n�a�l�l�y�,� �i�n� �t�h�e� �R�e�n�d�e�r�i�n�g�/�Q�u�a�l�i�t�y� �s�e�c�t�i�o�n�,� �s�e�t� �U�s�e� �P�i�x�e�l� �S�n�a�p� �t�o� �O�n�.� �T�h�i�s� �s�e�t�t�i�n�g� �i�s� �u�s�e�f�u�l�,
�e�s�p�e�c�i�a�l�l�y� �f�o�r� �p�i�x�e�l� �a�r�t�-�s�t�y�l�e�d� �g�a�m�e�s�,� �a�s� �i�t� �e�n�s�u�r�e�s� �t�h�a�t� �a�l�l� �o�b�j�e�c�t�s� �a�r�e� �d�r�a�w�n� �a�t� �w�h�o�l�e�-
�n�u�m�b�e�r� �p�i�x�e�l� �v�a�l�u�e�s�.� �N�o�t�e� �t�h�a�t� �t�h�i�s� �d�o�e�s� �n�o�t� �a�f�f�e�c�t� �m�o�v�e�m�e�n�t�,� �p�h�y�s�i�c�s�,� �o�r� �o�t�h�e�r� �p�r�o�p�e�r�t�i�e�s�;
�i�t� �o�n�l�y� �a�p�p�l�i�e�s� �t�o� �t�h�e� �r�e�n�d�e�r�i�n�g� �o�f� �o�b�j�e�c�t�s�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�P�r�o�j�e�c�t� �o�r�g�a�n�i�z�a�t�i�o�n
�A�s� �y�o�u�r� �p�r�o�j�e�c�t�s� �b�e�c�o�m�e� �l�a�r�g�e�r� �a�n�d� �m�o�r�e� �i�n�v�o�l�v�e�d�,� �y�o�u�'�l�l� �f�i�n�d� �t�h�a�t� �s�a�v�i�n�g� �a�l�l� �o�f� �y�o�u�r� �s�c�e�n�e�s
�a�n�d� �s�c�r�i�p�t�s� �i�n� �t�h�e� �s�a�m�e� �f�o�l�d�e�r� �b�e�c�o�m�e�s� �u�n�w�i�e�l�d�y�.� 

�A� �c�o�m�m�o�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�i�s� �b�y� �G�o�d�o�t� �b�e�g�i�n�n�e�r�s� �i�s� �t�o� �m�a�k�e� �a� scenes � �f�o�l�d�e�r� �a�n�d� �a� scripts
�f�o�l�d�e�r�,� �a�n�d� �t�o� �s�a�v�e� �e�a�c�h� �t�y�p�e� �o�f� �f�i�l�e� �i�n� �t�h�e� �r�e�s�p�e�c�t�i�v�e� �f�o�l�d�e�r�.� �T�h�i�s� �i�s�n�'�t� �v�e�r�y� �e�f�f�e�c�t�i�v�e�.� �S�o�o�n�,
�y�o�u� �f�i�n�d� �y�o�u�r�s�e�l�f� �h�u�n�t�i�n�g� �t�h�r�o�u�g�h� �t�h�e� scripts � �f�o�l�d�e�r�,� �l�o�o�k�i�n�g� �f�o�r� �t�h�e� �s�c�r�i�p�t� �y�o�u� �n�e�e�d
�b�e�c�a�u�s�e� �i�t�'�s� �j�u�m�b�l�e�d� �u�p� �w�i�t�h� �a�l�l� �t�h�e� �o�t�h�e�r� �s�c�r�i�p�t�s� �o�f� �y�o�u�r� �g�a�m�e�.
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�A� �m�o�r�e� �l�o�g�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �t�o� �c�r�e�a�t�e� �a� �f�o�l�d�e�r� �f�o�r� �e�a�c�h� �t�y�p�e� �o�f� �o�b�j�e�c�t�.� �A� player � �f�o�l�d�e�r�,� �f�o�r
�e�x�a�m�p�l�e�,� �w�i�l�l� �h�o�l�d� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�e�n�e� �f�i�l�e�,� �s�c�r�i�p�t�(�s�)�,� �a�n�d� �a�n�y� �o�t�h�e�r� �r�e�s�o�u�r�c�e�s� �t�h�a�t� �i�t� �n�e�e�d�s�.
�O�r�g�a�n�i�z�i�n�g� �y�o�u�r� �p�r�o�j�e�c�t� �i�n� �t�h�i�s� �w�a�y� �i�s� �m�u�c�h� �m�o�r�e� �s�c�a�l�a�b�l�e� �a�n�d� �c�a�n� �b�e� �e�x�t�e�n�d�e�d� �e�v�e�n
�f�u�r�t�h�e�r� �i�f� �y�o�u� �h�a�v�e� �a� �v�e�r�y� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �o�b�j�e�c�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �r�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g
�s�c�r�e�e�n�s�h�o�t�:

�T�h�r�o�u�g�h�o�u�t� �t�h�i�s� �p�r�o�j�e�c�t�,� �t�h�e� �e�x�a�m�p�l�e�s� �w�i�l�l� �a�s�s�u�m�e� �t�h�a�t� �e�a�c�h� �n�e�w� �s�c�e�n�e� �t�y�p�e� �i�s� �b�e�i�n�g� �s�a�v�e�d
�i�n� �a� �f�o�l�d�e�r� �o�f� �t�h�a�t� �t�y�p�e�,� �a�l�o�n�g� �w�i�t�h� �i�t�s� �s�c�r�i�p�t�.� �T�h�e� Player.tscn � �a�n�d� Player.gd � �f�i�l�e�s�,� �f�o�r
�e�x�a�m�p�l�e�,� �w�i�l�l� �b�e� �s�a�v�e�d� �i�n� �a� player � �f�o�l�d�e�r�.

�I�n�h�e�r�i�t�a�n�c�e
�I�n� �O�b�j�e�c�t�-�O�r�i�e�n�t�e�d� �P�r�o�g�r�a�m�m�i�n�g� �(�O�O�P�)�,� �i�n�h�e�r�i�t�a�n�c�e� �i�s� �a� �p�o�w�e�r�f�u�l� �t�o�o�l�.� �P�u�t� �b�r�i�e�f�l�y�,� �y�o�u
�c�a�n� �d�e�f�i�n�e� �a� �c�l�a�s�s� �t�h�a�t� �i�n�h�e�r�i�t�s� �f�r�o�m� �a�n�o�t�h�e�r� �c�l�a�s�s�.� �A�n� �o�b�j�e�c�t� �c�r�e�a�t�e�d� �u�s�i�n�g� �t�h�e� �f�i�r�s�t� �c�l�a�s�s� �w�i�l�l
�c�o�n�t�a�i�n� �a�l�l� �o�f� �t�h�e� �m�e�t�h�o�d�s� �a�n�d� �m�e�m�b�e�r� �v�a�r�i�a�b�l�e�s� �o�f� �t�h�e� �m�a�s�t�e�r� �c�l�a�s�s� �a�s� �w�e�l�l� �a�s� �i�t�s� �o�w�n�.

�G�o�d�o�t� �i�s� �s�t�r�o�n�g�l�y� �o�b�j�e�c�t�-�o�r�i�e�n�t�e�d�,� �a�n�d� �t�h�i�s� �g�i�v�e�s� �y�o�u� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �u�s�e� �i�n�h�e�r�i�t�a�n�c�e� �n�o�t
�j�u�s�t� �w�i�t�h� �o�b�j�e�c�t�s� �(�s�c�r�i�p�t�s�)� �b�u�t� �a�l�s�o� �w�i�t�h� �s�c�e�n�e�s�,� �a�l�l�o�w�i�n�g� �y�o�u� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �f�l�e�x�i�b�i�l�i�t�y� �w�h�e�n
�d�e�s�i�g�n�i�n�g� �y�o�u�r� �g�a�m�e�'�s� �a�r�c�h�i�t�e�c�t�u�r�e�.� �I�t� �a�l�s�o� �r�e�m�o�v�e�s� �t�h�e� �n�e�e�d� �t�o� �d�u�p�l�i�c�a�t�e� �c�o�d�e• �i�f� �t�w�o
�o�b�j�e�c�t�s� �n�e�e�d� �t�o� �s�h�a�r�e� �a� �s�e�t� �o�f� �m�e�t�h�o�d�s� �a�n�d� �v�a�r�i�a�b�l�e�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �y�o�u� �c�a�n� �c�r�e�a�t�e� �a� �c�o�m�m�o�n
�s�c�r�i�p�t� �a�n�d� �l�e�t� �b�o�t�h� �o�b�j�e�c�t�s� �i�n�h�e�r�i�t� �f�r�o�m� �i�t�.� �I�f� �y�o�u� �m�a�k�e� �a� �c�h�a�n�g�e� �t�o� �t�h�a�t� �c�o�d�e�,� �i�t� �w�i�l�l� �a�p�p�l�y� �t�o
�b�o�t�h� �o�b�j�e�c�t�s�.
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�I�n� �t�h�i�s� �p�r�o�j�e�c�t�,� �t�h�e� �p�l�a�y�e�r�'�s� �c�h�a�r�a�c�t�e�r� �w�i�l�l� �b�e� �c�o�n�t�r�o�l�l�e�d� �b�y� �k�e�y� �e�v�e�n�t�s�,� �w�h�i�l�e� �t�h�e� �m�o�b�s� �w�i�l�l
�w�a�n�d�e�r� �a�r�o�u�n�d� �t�h�e� �m�a�z�e� �r�a�n�d�o�m�l�y�.� �H�o�w�e�v�e�r�,� �b�o�t�h� �t�y�p�e�s� �o�f� �c�h�a�r�a�c�t�e�r� �n�e�e�d� �t�o� �h�a�v�e� �a
�n�u�m�b�e�r� �o�f� �p�r�o�p�e�r�t�i�e�s� �a�n�d� �f�u�n�c�t�i�o�n�s� �i�n� �c�o�m�m�o�n�:

�A� �s�p�r�i�t�e�s�h�e�e�t� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �f�o�u�r� �d�i�r�e�c�t�i�o�n�a�l� �m�o�v�e�m�e�n�t� �a�n�i�m�a�t�i�o�n�s
�A�n� AnimationPlayer � �t�o� �p�l�a�y� �t�h�e� �m�o�v�e�m�e�n�t� �a�n�i�m�a�t�i�o�n�s

�G�r�i�d�-�b�a�s�e�d� �m�o�v�e�m�e�n�t� �(�t�h�e� �c�h�a�r�a�c�t�e�r� �c�a�n� �o�n�l�y� �m�o�v�e� �o�n�e� �f�u�l�l� �t�i�l�e� �a�t� �a� �t�i�m�e�)
�C�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n� �(�t�h�e� �c�h�a�r�a�c�t�e�r� �c�a�n�'�t� �m�o�v�e� �t�h�r�o�u�g�h� �w�a�l�l�s�)

�B�y� �u�s�i�n�g� �i�n�h�e�r�i�t�a�n�c�e�,� �y�o�u� �c�a�n� �c�r�e�a�t�e� �a� �g�e�n�e�r�i�c� Character � �s�c�e�n�e� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �n�o�d�e�s� �t�h�a�t
�a�l�l� �c�h�a�r�a�c�t�e�r�s� �n�e�e�d�.� �T�h�e� �p�l�a�y�e�r� �a�n�d� �m�o�b� �s�c�e�n�e�s� �c�a�n� �i�n�h�e�r�i�t� �t�h�e� �s�h�a�r�e�d� �n�o�d�e�s� �f�r�o�m� �t�h�a�t
�s�c�e�n�e�.� �S�i�m�i�l�a�r�l�y�,� �t�h�e� �a�c�t�u�a�l� �m�o�v�e�m�e�n�t� �c�o�d�e� �(�t�h�o�u�g�h� �n�o�t� �t�h�e� �c�o�n�t�r�o�l�s�)� �w�i�l�l� �b�e� �i�d�e�n�t�i�c�a�l
�b�e�t�w�e�e�n� �p�l�a�y�e�r� �a�n�d� �m�o�b�,� �s�o� �t�h�e�y� �c�a�n� �b�o�t�h� �i�n�h�e�r�i�t� �f�r�o�m� �t�h�e� �s�a�m�e� �s�c�r�i�p�t� �t�o� �h�a�n�d�l�e
�m�o�v�e�m�e�n�t�.

�C�h�a�r�a�c�t�e�r� �s�c�e�n�e
�S�t�a�r�t� �c�r�e�a�t�i�n�g� �t�h�e� Character � �s�c�e�n�e� �b�y� �a�d�d�i�n�g� �a�n� Area2D � �a�n�d� �n�a�m�i�n�g� �i�t� Character �.
Area2D � �i�s� �a� �g�o�o�d� �c�h�o�i�c�e� �f�o�r� �t�h�i�s� �t�y�p�e� �o�f� �c�h�a�r�a�c�t�e�r� �b�e�c�a�u�s�e� �i�t�s� �m�a�i�n� �f�u�n�c�t�i�o�n� �w�i�l�l� �b�e� �t�o� �d�e�t�e�c�t
�o�v�e�r�l�a�p�s• �w�h�e�n� �i�t� �m�o�v�e�s� �o�n�t�o� �a�n� �i�t�e�m� �o�r� �e�n�e�m�y�,� �f�o�r� �e�x�a�m�p�l�e�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�i�l�d�r�e�n�:

Sprite

CollisionShape2D

Tween� �(�n�a�m�e�d� MoveTween�)

AnimationPlayer

�L�e�a�v�e� �t�h�e� Sprite � �w�i�t�h�o�u�t� �a� �t�e�x�t�u�r�e�,� �b�u�t� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �u�n�d�e�r� �t�h�e� �A�n�i�m�a�t�i�o�n� �s�e�c�t�i�o�n� �o�f
�t�h�e� Sprite �,� �s�e�t� �i�t�s� �V�f�r�a�m�e�s� �a�n�d� �H�f�r�a�m�e�s� �p�r�o�p�e�r�t�i�e�s� �t�o� 4� �a�n�d� 5�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�i�s� �t�e�l�l�s
�G�o�d�o�t� �t�o� �s�l�i�c�e� �t�h�e� �t�e�x�t�u�r�e� �i�n�t�o� �a� �5� �x� �4� �g�r�i�d� �o�f� �i�n�d�i�v�i�d�u�a�l� �i�m�a�g�e�s�.
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�T�h�e� �s�p�r�i�t�e�s�h�e�e�t�s� �y�o�u�'�l�l� �u�s�e� �f�o�r� �t�h�e� �p�l�a�y�e�r� �a�n�d� �t�h�e� �e�n�e�m�y� �a�r�e� �a�r�r�a�n�g�e�d� �i�n� �e�x�a�c�t�l�y� �t�h�i�s
�p�a�t�t�e�r�n�,� �w�i�t�h� �e�a�c�h� �r�o�w� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �a�n�i�m�a�t�i�o�n� �f�r�a�m�e�s� �f�o�r� �a� �s�i�n�g�l�e� �d�i�r�e�c�t�i�o�n� �o�f� �m�o�v�e�m�e�n�t�:

�W�h�e�n� �a� �s�p�r�i�t�e�s�h�e�e�t� �h�a�s� �b�e�e�n� �s�l�i�c�e�d� �u�s�i�n�g� �t�h�e� �V�f�r�a�m�e�s� �a�n�d� �H�f�r�a�m�e�s� �p�r�o�p�e�r�t�i�e�s�,� �y�o�u� �c�a�n� �u�s�e
�t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �t�o� �s�e�t� �w�h�i�c�h� �i�n�d�i�v�i�d�u�a�l� �f�r�a�m�e� �t�o� �u�s�e�.� �I�n� �t�h�e� �p�r�e�c�e�d�i�n�g� �p�l�a�y�e�r� �s�h�e�e�t�,� �t�h�e
�l�e�f�t�-�f�a�c�i�n�g� �a�n�i�m�a�t�i�o�n� �w�o�u�l�d� �u�s�e� �f�r�a�m�e�s� �5� �t�h�r�o�u�g�h� �9� �(�c�o�u�n�t�i�n�g� �f�r�o�m� �f�r�a�m�e� �0� �i�n� �t�h�e� �u�p�p�e�r�-
�l�e�f�t� �c�o�r�n�e�r�)�.� �Y�o�u�'�l�l� �u�s�e� �a�n� AnimationPlayer � �t�o� �c�h�a�n�g�e� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �b�e�l�o�w�.� �R�e�f�e�r� �t�o
�t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�N�e�x�t�,� �c�r�e�a�t�e� �a� �n�e�w� RectangleShape2D � �i�n� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�'�s� �S�h�a�p�e�.� �C�l�i�c�k� �o�n� �t�h�e� �n�e�w
�<�R�e�c�t�a�n�g�l�e�S�h�a�p�e�2�D�>� �a�n�d� �s�e�t� �i�t�s� �E�x�t�e�n�t�s� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �t�o� (16, 16) �.� �N�o�t�e� �t�h�a�t
�E�x�t�e�n�t�s� �m�e�a�s�u�r�e�s� �t�h�e� �d�i�s�t�a�n�c�e� �f�r�o�m� �t�h�e� �c�e�n�t�e�r� �i�n� �e�a�c�h� �d�i�r�e�c�t�i�o�n�,� �s�o� �t�h�i�s� �r�e�s�u�l�t�s� �i�n� �a� �c�o�l�l�i�s�i�o�n
�s�h�a�p�e� �t�h�a�t� �i�s� �3�2� �b�y� �3�2� �p�i�x�e�l�s�.
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�B�e�c�a�u�s�e� �a�l�l� �t�h�e� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �d�r�a�w�n� �t�o� �t�h�e� �s�a�m�e� �s�c�a�l�e�,� �w�e� �c�a�n� �b�e
�c�o�n�f�i�d�e�n�t� �t�h�a�t� �t�h�e� �s�a�m�e� �s�i�z�e�d� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �w�i�l�l� �w�o�r�k� �f�o�r� �a�l�l� �c�h�a�r�a�c�t�e�r�s�.
�I�f� �t�h�i�s� �i�s�nƒ�t� �t�h�e� �c�a�s�e� �w�i�t�h� �t�h�e� �a�r�t� �y�o�uƒ�r�e� �u�s�i�n�g�,� �y�o�u� �c�a�n� �s�k�i�p� �s�e�t�t�i�n�g� �t�h�e
�c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �h�e�r�e� �a�n�d� �c�o�n�f�i�g�u�r�e� �i�t� �l�a�t�e�r� �f�o�r� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �i�n�h�e�r�i�t�e�d
�s�c�e�n�e�s�.

�A�n�i�m�a�t�i�o�n�s
�C�r�e�a�t�e� �f�o�u�r� �n�e�w� �a�n�i�m�a�t�i�o�n�s� �i�n� �t�h�e� AnimationPlayer � �n�o�d�e�.� �N�a�m�e� �t�h�e�m� �t�o� �m�a�t�c�h� �t�h�e� �f�o�u�r
�d�i�r�e�c�t�i�o�n�s� �y�o�u� �u�s�e�d� �i�n� �t�h�e� �i�n�p�u�t� �a�c�t�i�o�n�s� �(�l�e�f�t�,� �r�i�g�h�t�,� �u�p�,� �a�n�d� �d�o�w�n�)�.� �I�t�'�s� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �t�h�e
�s�p�e�l�l�i�n�g� �m�a�t�c�h�e�s� �h�e�r�e�:� �t�h�e� �n�a�m�e�s� �o�f� �t�h�e� �i�n�p�u�t� �a�c�t�i�o�n�s� �m�u�s�t� �h�a�v�e� �t�h�e� �s�a�m�e� �s�p�e�l�l�i�n�g� �a�n�d
�c�a�p�i�t�a�l�i�z�a�t�i�o�n� �a�s� �t�h�e� �a�n�i�m�a�t�i�o�n� �n�a�m�e�s�.� �I�f� �y�o�u� �a�r�e� �i�n�c�o�n�s�i�s�t�e�n�t� �i�n� �n�a�m�i�n�g�,� �i�t� �w�i�l�l� �m�a�k�e� �t�h�i�n�g�s
�m�u�c�h� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �w�h�e�n� �y�o�u� �g�e�t� �t�o� �t�h�e� �s�c�r�i�p�t�i�n�g� �s�t�a�g�e�.� �T�a�k�e� �a� �l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g
�s�c�r�e�e�n�s�h�o�t�:

�F�o�r� �e�a�c�h� �a�n�i�m�a�t�i�o�n�,� �s�e�t� �t�h�e� �L�e�n�g�t�h� �t�o� 1� �a�n�d� �t�h�e� �S�t�e�p� �t�o� 0.2 �.� �T�h�e�s�e� �p�r�o�p�e�r�t�i�e�s� �a�r�e� �l�o�c�a�t�e�d� �a�t
�t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �A�n�i�m�a�t�i�o�n� �p�a�n�e�l�:
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�S�t�a�r�t�i�n�g� �w�i�t�h� �t�h�e� �d�o�w�n� �a�n�i�m�a�t�i�o�n�,� �c�l�i�c�k� �o�n� �t�h�e� Sprite � �n�o�d�e� �a�n�d� �s�e�t� �i�t�s� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �t�o
0�.� �C�l�i�c�k� �t�h�e� �k�e�y� �i�c�o�n� �n�e�x�t� �t�o� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �a�n�d� �c�o�n�f�i�r�m� �t�h�a�t� �y�o�u� �w�a�n�t� �t�o� �a�d�d� �a� �n�e�w
�t�r�a�c�k� �f�o�r� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y�:

�T�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �b�e� �i�n�c�r�e�m�e�n�t�e�d� �b�y� �o�n�e� �a�n�d� �t�h�e� �a�n�i�m�a�t�i�o�n� �t�r�a�c�k� �w�i�l�l
�b�e� �a�d�v�a�n�c�e�d� �b�y� �o�n�e� �s�t�e�p� �(�0�.�2� �s�e�c�o�n�d�s�)�.� �C�l�i�c�k� �t�h�e� �k�e�y� �a�g�a�i�n� �u�n�t�i�l� �y�o�u�'�v�e� �r�e�a�c�h�e�d� �f�r�a�m�e� �4�.
�Y�o�u� �s�h�o�u�l�d� �n�o�w� �h�a�v�e� �f�i�v�e� �k�e�y�f�r�a�m�e�s� �o�n� �t�h�e� �a�n�i�m�a�t�i�o�n� �t�r�a�c�k�.� �I�f� �y�o�u� �d�r�a�g� �t�h�e� �b�a�r� �b�a�c�k� �a�n�d
�f�o�r�t�h�,� �y�o�u�'�l�l� �s�e�e� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �c�h�a�n�g�e� �a�s� �y�o�u� �r�e�a�c�h� �e�a�c�h� �k�e�y�f�r�a�m�e�:
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�I�f�,� �f�o�r� �s�o�m�e� �r�e�a�s�o�n�,� �y�o�u� �f�i�n�d� �t�h�a�t� �t�h�e� �f�r�a�m�e�s� �a�r�e�n�'�t� �c�o�r�r�e�c�t�,� �y�o�u� �c�a�n� �d�e�l�e�t�e� �a�n�y� �o�f� �t�h�e
�k�e�y�f�r�a�m�e�s� �b�y� �c�l�i�c�k�i�n�g� �o�n� �t�h�e� �d�o�t� �a�n�d� �p�r�e�s�s�i�n�g� �D�e�l�e�t�e� �o�n� �y�o�u�r� �k�e�y�b�o�a�r�d�,� �o�r� �r�i�g�h�t�-�c�l�i�c�k�i�n�g� �o�n
�t�h�e� �d�o�t� �a�n�d� �c�h�o�o�s�i�n�g� �R�e�m�o�v�e� �S�e�l�e�c�t�i�o�n�.� �R�e�m�e�m�b�e�r�,� �w�h�a�t�e�v�e�r� �v�a�l�u�e� �y�o�u� �s�e�t� �F�r�a�m�e� �t�o�,� �t�h�a�t
�w�i�l�l� �b�e� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �k�e�y�f�r�a�m�e� �w�h�e�n� �y�o�u� �p�r�e�s�s� �t�h�e� �A�d�d� �K�e�y�f�r�a�m�e� �b�u�t�t�o�n�.� �Y�o�u� �c�a�n� �a�l�s�o
�c�l�i�c�k� �a�n�d� �d�r�a�g� �k�e�y�f�r�a�m�e�s� �t�o� �c�h�a�n�g�e� �t�h�e�i�r� �o�r�d�e�r� �i�n� �t�h�e� �t�i�m�e�l�i�n�e�.

�R�e�p�e�a�t� �t�h�e� �p�r�o�c�e�s�s� �f�o�r� �t�h�e� �o�t�h�e�r� �a�n�i�m�a�t�i�o�n�s�,� �u�s�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�a�b�l�e� �t�o� �g�u�i�d�e� �y�o�u� �o�n
�w�h�i�c�h� �k�e�y�f�r�a�m�e�s� �t�o� �u�s�e� �f�o�r� �e�a�c�h� �d�i�r�e�c�t�i�o�n�:

�A�n�i�m�a�t�i�o�n �F�r�a�m�e�s

�D�o�w�n 0, 1, 2, 3, 4

�L�e�f�t 5, 6, 7, 8, 9

�R�i�g�h�t 10, 11, 12, 13, 14

�U�p 15, 16, 17, 18, 19

�A�s� �l�o�n�g� �a�s� �t�h�e� �s�p�r�i�t�e�s�h�e�e�t� �f�o�r� �a� �c�h�a�r�a�c�t�e�r� �f�o�l�l�o�w�s� �t�h�e� �s�a�m�e� �5� �x� �4� �a�r�r�a�n�g�e�m�e�n�t�,� �t�h�i�s
AnimationPlayer � �c�o�n�f�i�g�u�r�a�t�i�o�n� �w�i�l�l� �w�o�r�k�,� �a�n�d� �y�o�u� �w�o�n�'�t� �n�e�e�d� �t�o� �c�r�e�a�t�e� �s�e�p�a�r�a�t�e� 
�a�n�i�m�a�t�i�o�n�s� �f�o�r� �e�a�c�h� �c�h�a�r�a�c�t�e�r�.� �I�n� �l�a�r�g�e�r� �p�r�o�j�e�c�t�s�,� �i�t� �c�a�n� �b�e� �a� �h�u�g�e� �t�i�m�e�-�s�a�v�e�r� �t�o� �c�r�e�a�t�e� �a�l�l
�y�o�u�r� �s�p�r�i�t�e�s�h�e�e�t� �a�n�i�m�a�t�i�o�n�s� �w�h�i�l�e� �f�o�l�l�o�w�i�n�g� �a� �c�o�m�m�o�n� �p�a�t�t�e�r�n�.

�C�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n
�B�e�c�a�u�s�e� �t�h�e� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �m�o�v�i�n�g� �o�n� �a� �g�r�i�d�,� �t�h�e�y� �n�e�e�d� �t�o� �e�i�t�h�e�r� �m�o�v�e� �t�h�e� �f�u�l�l� �d�i�s�t�a�n�c�e� �t�o
�t�h�e� �n�e�x�t� �t�i�l�e� �o�r� �n�o�t� �a�t� �a�l�l�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t�,� �b�e�f�o�r�e� �m�o�v�i�n�g�,� �t�h�e� �c�h�a�r�a�c�t�e�r� �n�e�e�d�s� �t�o� �c�h�e�c�k� �t�o� �s�e�e
�i�f� �t�h�e� �m�o�v�e� �i�s� �p�o�s�s�i�b�l�e�.� �O�n�e� �w�a�y� �t�o� �t�e�s�t� �i�f� �a�n� �a�d�j�a�c�e�n�t� �s�q�u�a�r�e� �h�a�s� �a�n�y�t�h�i�n�g� �i�n� �i�t� �i�s� �b�y� �u�s�i�n�g� �a
�r�a�y�c�a�s�t�.� �R�a�y�c�a�s�t�i�n�g� �m�e�a�n�s� �e�x�t�e�n�d�i�n�g� �a� �r�a�y� �f�r�o�m� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s� �p�o�s�i�t�i�o�n� �t�o� �a� �g�i�v�e�n
�d�e�s�t�i�n�a�t�i�o�n�.� �I�f� �t�h�e� �r�a�y� �e�n�c�o�u�n�t�e�r�s� �a�n�y� �o�b�j�e�c�t� �a�l�o�n�g� �t�h�e� �w�a�y�,� �i�t� �w�i�l�l� �r�e�p�o�r�t� �t�h�a�t� �c�o�n�t�a�c�t�.� �B�y
�a�d�d�i�n�g� �f�o�u�r� �r�a�y�s� �t�o� �t�h�e� �c�h�a�r�a�c�t�e�r�,� �i�t� �c�a�n� �l�o�o�k� �a�t� �t�h�e� �s�q�u�a�r�e�s� �a�r�o�u�n�d� �i�t� �t�o� �s�e�e� �i�f� �t�h�e�y� �a�r�e
�u�n�o�c�c�u�p�i�e�d�.

�A�d�d� �f�o�u�r� RayCast2D � �n�o�d�e�s� �a�n�d� �s�e�t� �t�h�e�i�r� �n�a�m�e�s� �a�n�d� �C�a�s�t� �T�o� �p�r�o�p�e�r�t�i�e�s� �a�s� �f�o�l�l�o�w�s�:

�N�a�m�e �C�a�s�t� �T�o

�R�a�y�C�a�s�t�R�i�g�h�t (64, 0)

�R�a�y�C�a�s�t�L�e�f�t (-64, 0)

�R�a�y�C�a�s�t�D�o�w�n (0, 64)

�R�a�y�C�a�s�t�U�p (0, -64)
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�M�a�k�e� �s�u�r�e� �t�o� �s�e�t� �t�h�e� �E�n�a�b�l�e�d� �p�r�o�p�e�r�t�y� �o�n� �e�a�c�h� �o�n�e� �(RayCast2D � �o�p�t�i�o�n�s� �a�r�e� �d�i�s�a�b�l�e�d� �b�y
�d�e�f�a�u�l�t�)�.� �Y�o�u�r� �f�i�n�a�l� �n�o�d�e� �s�e�t�u�p� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�C�h�a�r�a�c�t�e�r� �s�c�r�i�p�t
�N�o�w�,� �a�d�d� �a� �s�c�r�i�p�t� �t�o� �t�h�e� Character � �n�o�d�e� �(�m�a�k�e� �s�u�r�e� �y�o�u�'�v�e� �s�a�v�e�d� �t�h�e� �s�c�e�n�e� �f�i�r�s�t�,� �a�n�d� �t�h�e
�s�c�r�i�p�t� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �b�e� �n�a�m�e�d� Character.gd �)�.� �F�i�r�s�t�,� �d�e�f�i�n�e� �t�h�e� �c�l�a�s�s� �v�a�r�i�a�b�l�e�s�:

extends Area2D

export (int) var speed

var tile_size = 64
var can_move = true
var facing = 'right'
var moves = {'right': Vector2(1, 0),
             'left': Vector2(-1, 0),
             'up': Vector2(0, -1),
             'down': Vector2(0, 1)}
onready var raycasts = {'right': $RayCastRight,
                        'left': $RayCastLeft,
                        'up': $RayCastUp,
                        'down': $RayCastDown}
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speed � �w�i�l�l� �c�o�n�t�r�o�l� �t�h�e� �m�o�v�e�m�e�n�t� �a�n�d� �a�n�i�m�a�t�i�o�n� �s�p�e�e�d� �o�f� �t�h�e� �c�h�a�r�a�c�t�e�r�,� �a�l�l�o�w�i�n�g� �y�o�u� �t�o
�c�u�s�t�o�m�i�z�e� �t�h�e� �m�o�v�e�m�e�n�t� �s�p�e�e�d�.� �A�s� �y�o�u� �l�e�a�r�n�e�d� �i�n� Chapter 1 �,� �I�n�t�r�o�d�u�c�t�i�o�n�,� �u�s�i�n�g
export � �a�l�l�o�w�s� �y�o�u� �t�o� �s�e�t� �t�h�e� �v�a�l�u�e� �o�f� �a� �v�a�r�i�a�b�l�e� �v�i�a� �t�h�e� �I�n�s�p�e�c�t�o�r�.� �S�a�v�e� �t�h�e� �s�c�r�i�p�t� �a�n�d� �s�e�t
�t�h�e� �S�p�e�e�d� �p�r�o�p�e�r�t�y� �t�o� 3� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.

can_move � �i�s� �a� �f�l�a�g� �t�h�a�t� �w�i�l�l� �t�r�a�c�k� �w�h�e�t�h�e�r� �t�h�e� �c�h�a�r�a�c�t�e�r� �i�s� �a�l�l�o�w�e�d� �t�o� �m�o�v�e� �d�u�r�i�n�g� �t�h�e
�c�u�r�r�e�n�t� �f�r�a�m�e�.� �I�t� �w�i�l�l� �b�e� �s�e�t� �t�o� false � �w�h�i�l�e� �t�h�e� �m�o�v�e�m�e�n�t� �i�s� �u�n�d�e�r�w�a�y�,� �p�r�e�v�e�n�t�i�n�g� �a
�s�e�c�o�n�d� �m�o�v�e�m�e�n�t� �f�r�o�m� �b�e�i�n�g� �s�t�a�r�t�e�d� �b�e�f�o�r�e� �t�h�e� �p�r�e�v�i�o�u�s� �o�n�e� �h�a�s� �f�i�n�i�s�h�e�d�.� facing � �i�s� �a
�s�t�r�i�n�g� �d�e�n�o�t�i�n�g� �t�h�e� �c�u�r�r�e�n�t� �d�i�r�e�c�t�i�o�n� �o�f� �m�o�v�e�m�e�n�t� �(�a�g�a�i�n�,� �s�p�e�l�l�e�d� �a�n�d� �c�a�p�i�t�a�l�i�z�e�d� �e�x�a�c�t�l�y
�l�i�k�e� �t�h�e� �i�n�p�u�t� �a�c�t�i�o�n�s� �y�o�u� �c�r�e�a�t�e�d� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�r�o�j�e�c�t�)�.� �T�h�e� moves� �d�i�c�t�i�o�n�a�r�y
�c�o�n�t�a�i�n�s� �v�e�c�t�o�r�s� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �f�o�u�r� �d�i�r�e�c�t�i�o�n�s�,� �w�h�i�l�e� �t�h�e� raycasts � �d�i�c�t�i�o�n�a�r�y� �c�o�n�t�a�i�n�s
�r�e�f�e�r�e�n�c�e�s� �t�o� �t�h�e� �f�o�u�r� �r�a�y�c�a�s�t� �n�o�d�e�s�.� �N�o�t�e� �t�h�a�t� �b�o�t�h� �d�i�c�t�i�o�n�a�r�i�e�s�'� �k�e�y�s� �m�a�t�c�h� �t�h�e� �i�n�p�u�t
�a�c�t�i�o�n� �n�a�m�e�s�.

�W�h�e�n� �r�e�f�e�r�e�n�c�i�n�g� �a�n�o�t�h�e�r� �n�o�d�e� �d�u�r�i�n�g� �v�a�r�i�a�b�l�e� �d�e�c�l�a�r�a�t�i�o�n�,� �y�o�u� �m�u�s�t
�u�s�e� onready � �t�o� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �v�a�r�i�a�b�l�e� �i�s�n�'�t� �s�e�t� �b�e�f�o�r�e� �t�h�e� �r�e�f�e�r�e�n�c�e�d
�n�o�d�e� �i�s� �r�e�a�d�y�.� �Y�o�u� �c�a�n� �t�h�i�n�k� �o�f� �i�t� �a�s� �a� �s�h�o�r�t�c�u�t� �t�o� �w�r�i�t�i�n�g� �t�h�e� �c�o�d�e� �i�n� �t�h�e
_ready() � �f�u�n�c�t�i�o�n�.� �T�h�i�s� �l�i�n�e�:
onready var sprite = $Sprite
�I�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �w�r�i�t�i�n�g� �t�h�i�s�:
var sprite
func _ready():
    sprite = $Sprite

�T�h�e� �f�o�l�l�o�w�i�n�g� �i�s� �t�h�e� �c�o�d�e� �t�h�a�t� �w�i�l�l� �e�x�e�c�u�t�e� �a� �m�o�v�e�m�e�n�t� �f�r�o�m� �o�n�e� �s�q�u�a�r�e� �t�o� �a�n�o�t�h�e�r�:

func move(dir):
    $AnimationPlayer.playback_speed = speed
    facing = dir
    if raycasts[facing].is_colliding():
        return
    can_move = false
    $AnimationPlayer.play(facing)
    $MoveTween.interpolate_property(self, "position", position,
                position + moves[facing] * tile_size,
                1.0 / speed, Tween.TRANS_SINE, Tween.EASE_IN_OUT)
    $MoveTween.start()
    return true
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move() � �t�a�k�e�s� �a� �d�i�r�e�c�t�i�o�n� �a�s� �a�n� �a�r�g�u�m�e�n�t�.� �I�f� �t�h�e� RayCast2D � �f�o�r� �t�h�e� �g�i�v�e�n� �d�i�r�e�c�t�i�o�n� �d�e�t�e�c�t�s� �a
�c�o�l�l�i�s�i�o�n�,� �t�h�e� �m�o�v�e� �i�s� �c�a�n�c�e�l�e�d� �a�n�d� �t�h�e� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �w�i�t�h�o�u�t� �e�x�e�c�u�t�i�n�g� �f�u�r�t�h�e�r� �(�n�o�t�e� �t�h�a�t
�t�h�e� �r�e�t�u�r�n� �v�a�l�u�e� �w�i�l�l� �b�e� null �)�.� �O�t�h�e�r�w�i�s�e�,� �i�t� �c�h�a�n�g�e�s� facing � �t�o� �t�h�e� �n�e�w� �d�i�r�e�c�t�i�o�n�,� �d�i�s�a�b�l�e�s
�a�d�d�i�t�i�o�n�a�l� �m�o�v�e�m�e�n�t� �w�i�t�h� can_move �,� �a�n�d� �s�t�a�r�t�s� �p�l�a�y�i�n�g� �t�h�e� �m�a�t�c�h�i�n�g� �a�n�i�m�a�t�i�o�n�.� �T�o
�a�c�t�u�a�l�l�y� �p�e�r�f�o�r�m� �t�h�e� �m�o�v�e�m�e�n�t�,� �t�h�e� Tween� �n�o�d�e� �i�n�t�e�r�p�o�l�a�t�e�s� �t�h�e� position � �p�r�o�p�e�r�t�y� �f�r�o�m
�i�t�s� �c�u�r�r�e�n�t� �v�a�l�u�e� �t�o� �i�t�s� �c�u�r�r�e�n�t� �v�a�l�u�e� �p�l�u�s� �a� �t�i�l�e�-�s�i�z�e�d� �m�o�v�e�m�e�n�t� �i�n� �t�h�e� �g�i�v�e�n� �d�i�r�e�c�t�i�o�n�.� �T�h�e
�d�u�r�a�t�i�o�n� �(1.0 / speed � �s�e�c�o�n�d�s�)� �i�s� �s�e�t� �t�o� �m�a�t�c�h� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n�.

�U�s�i�n�g� �t�h�e� Tween.TRANS_SINE� �t�r�a�n�s�i�t�i�o�n� �t�y�p�e� �r�e�s�u�l�t�s� �i�n� �a� �p�l�e�a�s�i�n�g�,� �s�m�o�o�t�h� �m�o�v�e�m�e�n�t� �t�h�a�t
�a�c�c�e�l�e�r�a�t�e�s� �u�p� �a�n�d� �t�h�e�n� �d�o�w�n� �t�o� �t�h�e� �f�i�n�a�l� �p�o�s�i�t�i�o�n�.� �F�e�e�l� �f�r�e�e� �t�o� �t�r�y� �o�t�h�e�r� �t�r�a�n�s�i�t�i�o�n� �t�y�p�e�s
�h�e�r�e� �t�o� �a�l�t�e�r� �t�h�e� �m�o�v�e�m�e�n�t� �s�t�y�l�e�.

�F�i�n�a�l�l�y�,� �t�o� �e�n�a�b�l�e� �m�o�v�e�m�e�n�t� �a�g�a�i�n�,� �y�o�u� �n�e�e�d� �t�o� �r�e�s�e�t� can_move � �w�h�e�n� �t�h�e� �m�o�v�e�m�e�n�t� �h�a�s
�f�i�n�i�s�h�e�d�.� �C�o�n�n�e�c�t� �t�h�e� tween_completed � �s�i�g�n�a�l� �f�r�o�m� MoveTween� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:

func _on_MoveTween_tween_completed( object, key ):
    can_move = true

�P�l�a�y�e�r� �s�c�e�n�e
�T�h�e� �p�l�a�y�e�r� �s�c�e�n�e� �n�e�e�d�s� �t�o� �c�o�n�t�a�i�n� �a�l�l� �t�h�e� �s�a�m�e� �n�o�d�e�s� �w�e� �g�a�v�e� �t�o� Character �.� �T�h�i�s� �i�s� �w�h�e�r�e
�y�o�u�'�l�l� �t�a�k�e� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� �p�o�w�e�r� �o�f� �i�n�h�e�r�i�t�a�n�c�e�.

�S�t�a�r�t� �b�y� �m�a�k�i�n�g� �a� �n�e�w� �s�c�e�n�e�.� �H�o�w�e�v�e�r�,� �i�n�s�t�e�a�d� �o�f� �m�a�k�i�n�g� �a� �n�e�w� �e�m�p�t�y� �s�c�e�n�e�,� �c�l�i�c�k� �o�n
�S�c�e�n�e� �|� �N�e�w� �I�n�h�e�r�i�t�e�d� �S�c�e�n�e� �i�n� �t�h�e� �m�e�n�u�.� �I�n� �t�h�e� �O�p�e�n� �B�a�s�e� �S�c�e�n�e� �w�i�n�d�o�w�,
�s�e�l�e�c�t� res://character/Character.tscn �,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�R�e�n�a�m�e� �t�h�e� �r�o�o�t� �n�o�d�e� �o�f� �t�h�i�s� �n�e�w� �s�c�e�n�e� �f�r�o�m� Character � �t�o� Player � �a�n�d� �s�a�v�e� �t�h�e� �n�e�w
�s�c�e�n�e�.� �N�o�t�e� �t�h�a�t� �a�l�l� �t�h�e� Character � �n�o�d�e�s� �a�r�e� �a�l�s�o� �p�r�e�s�e�n�t�.� �I�f� �y�o�u� �m�a�k�e� �a� �c�h�a�n�g�e� �t�o
Character.tscn � �a�n�d� �s�a�v�e� �i�t�,� �t�h�e� �c�h�a�n�g�e�s� �w�i�l�l� �a�l�s�o� �t�a�k�e� �e�f�f�e�c�t� �i�n� �t�h�e� Player � �s�c�e�n�e�.

�N�o�w�,� �y�o�u� �n�e�e�d� �t�o� �s�e�t� �t�h�e� �P�l�a�y�e�r�'�s� �p�h�y�s�i�c�s� �l�a�y�e�r�s�,� �s�o� �f�i�n�d� �t�h�e� �C�o�l�l�i�s�i�o�n� �s�e�c�t�i�o�n� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r� �a�n�d� �s�e�t� �t�h�e� �L�a�y�e�r� �a�n�d� �M�a�s�k� �p�r�o�p�e�r�t�i�e�s�.� �L�a�y�e�r� �s�h�o�u�l�d� �b�e� �s�e�t� �t�o� �p�l�a�y�e�r� �o�n�l�y�,
�w�h�i�l�e� �M�a�s�k� �s�h�o�u�l�d� �s�h�o�w� �w�a�l�l�s�,� �e�n�e�m�i�e�s�,� �a�n�d� �i�t�e�m�s�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�T�h�e� �c�o�l�l�i�s�i�o�n� �l�a�y�e�r�s� �s�y�s�t�e�m� �i�s� �a� �p�o�w�e�r�f�u�l� �t�o�o�l� �t�h�a�t� �a�l�l�o�w�s� �y�o�u� �t�o� �c�u�s�t�o�m�i�z�e� �w�h�i�c�h� �o�b�j�e�c�t�s
�c�a�n� �d�e�t�e�c�t� �e�a�c�h� �o�t�h�e�r�.� �T�h�e� �L�a�y�e�r� �p�r�o�p�e�r�t�y� �p�l�a�c�e�s� �t�h�e� �o�b�j�e�c�t� �i�n� �o�n�e� �o�r� �m�o�r�e� �c�o�l�l�i�s�i�o�n� �l�a�y�e�r�s�,
�w�h�i�l�e� �t�h�e� �M�a�s�k� �p�r�o�p�e�r�t�y� �d�e�f�i�n�e�s� �w�h�a�t� �l�a�y�e�r�s� �t�h�e� �o�b�j�e�c�t� �c�a�n� �s�e�e�.� �I�f� �a�n�o�t�h�e�r� �o�b�j�e�c�t� �i�s� �n�o�t� �i�n
�o�n�e� �o�f� �i�t�s� �m�a�s�k� �l�a�y�e�r�s�,� �i�t� �w�i�l�l� �n�o�t� �b�e� �d�e�t�e�c�t�e�d� �o�r� �c�o�l�l�i�d�e�d� �w�i�t�h�.

�T�h�e� �o�n�l�y� �o�t�h�e�r� �n�o�d�e� �t�h�a�t� �n�e�e�d�s� �t�o� �b�e� �c�h�a�n�g�e�d� �i�s� �t�h�e� Sprite �,� �w�h�e�r�e� �y�o�u� �n�e�e�d� �t�o� �s�e�t� �t�h�e
�t�e�x�t�u�r�e�.� �D�r�a�g� �t�h�e� �p�l�a�y�e�r� �s�p�r�i�t�e�s�h�e�e�t� �f�r�o�m� �t�h�e� res://assets � �f�o�l�d�e�r� �a�n�d� �d�r�o�p� �i�t� �i�n
�t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� Sprite �.� �G�o� �a�h�e�a�d� �a�n�d� �t�e�s�t� �o�u�t� �t�h�e� �a�n�i�m�a�t�i�o�n�s� �i�n� �t�h�e
AnimationPlayer � �a�n�d� �m�a�k�e� �s�u�r�e� �t�h�e�y�'�r�e� �s�h�o�w�i�n�g� �t�h�e� �c�o�r�r�e�c�t� �d�i�r�e�c�t�i�o�n�s�.� �I�f� �y�o�u� �f�i�n�d� �a
�p�r�o�b�l�e�m� �w�i�t�h� �a�n�y� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n�s�,� �m�a�k�e� �s�u�r�e� �y�o�u� �f�i�x� �i�t� �i�n� �t�h�e� Character � �s�c�e�n�e�,� �a�n�d� �i�t
�w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �b�e� �f�i�x�e�d� �i�n� �t�h�e� Player � �s�c�e�n�e� �a�s� �w�e�l�l�:
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�A�d�d� �a� Camera� �n�o�d�e� �a�s� �a� �c�h�i�l�d� �o�f� Player � �a�n�d� �c�h�e�c�k� �i�t�s� �C�u�r�r�e�n�t� �p�r�o�p�e�r�t�y� �t�o� �O�n�.� �G�o�d�o�t� �w�i�l�l
�a�u�t�o�m�a�t�i�c�a�l�l�y� �r�e�n�d�e�r� �w�h�a�t�e�v�e�r� �t�h�e� �c�u�r�r�e�n�t� �c�a�m�e�r�a� �s�e�e�s� �i�n� �t�h�e� �g�a�m�e� �w�i�n�d�o�w�.� �T�h�i�s� �w�i�l�l
�a�l�l�o�w� �y�o�u� �t�o� �m�a�k�e� �m�a�p�s� �o�f� �a�n�y� �s�i�z�e�,� �a�n�d� �t�h�e� �c�a�m�e�r�a� �w�i�l�l� �s�c�r�o�l�l� �t�h�e� �m�a�p� �a�s� �t�h�e� �p�l�a�y�e�r� �w�a�l�k�s
�a�r�o�u�n�d� �o�n� �i�t�.� �N�o�t�e� �t�h�a�t� �w�h�e�n� �y�o�u� �a�d�d� �t�h�e� �c�a�m�e�r�a�,� �a� �p�u�r�p�l�i�s�h� �b�o�x� �a�p�p�e�a�r�s�,� �w�h�i�c�h� �i�s
�c�e�n�t�e�r�e�d� �o�n� �t�h�e� �p�l�a�y�e�r�.� �T�h�i�s� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �c�a�m�e�r�a�'�s� �v�i�s�i�b�l�e� �r�e�g�i�o�n�,� �a�n�d� �b�e�c�a�u�s�e� �i�t�'�s� �a� �c�h�i�l�d
�o�f� �t�h�e� �p�l�a�y�e�r�,� �i�t� �f�o�l�l�o�w�s� �t�h�e� �p�l�a�y�e�r�'�s� �m�o�v�e�m�e�n�t�.� �I�f� �y�o�u� �l�o�o�k� �a�t� �t�h�e� �c�a�m�e�r�a�'�s� �p�r�o�p�e�r�t�i�e�s� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r�,� �y�o�u�'�l�l� �s�e�e� �f�o�u�r� �L�i�m�i�t� �p�r�o�p�e�r�t�i�e�s�.� �T�h�e�s�e� �a�r�e� �u�s�e�d� �t�o� �s�t�o�p� �t�h�e� �c�a�m�e�r�a� �f�r�o�m� �s�c�r�o�l�l�i�n�g
�p�a�s�t� �a� �c�e�r�t�a�i�n� �p�o�i�n�t�;� �t�h�e� �e�d�g�e� �o�f� �y�o�u�r� �m�a�p�,� �f�o�r� �e�x�a�m�p�l�e�.� �T�r�y� �a�d�j�u�s�t�i�n�g� �t�h�e�m� �a�n�d� �s�e�e� �h�o�w� �t�h�e
�b�o�x� �s�t�o�p�s� �f�o�l�l�o�w�i�n�g� �t�h�e� Player � �a�s� �y�o�u� �d�r�a�g� �i�t� �a�r�o�u�n�d� �t�h�e� �s�c�r�e�e�n� �(�m�a�k�e� �s�u�r�e� �y�o�u�'�r�e� �m�o�v�i�n�g
�t�h�e� Player � �n�o�d�e� �i�t�s�e�l�f� �a�n�d� �n�o�t� �o�n�e� �o�f� �i�t�s� �c�h�i�l�d�r�e�n�)�.� �L�a�t�e�r�,� �t�h�e� �l�i�m�i�t�s� �w�i�l�l� �b�e� �s�e�t� �a�u�t�o�m�a�t�i�c�a�l�l�y
�b�y� �t�h�e� �l�e�v�e�l� �i�t�s�e�l�f� �s�o� �t�h�a�t� �t�h�e� �c�a�m�e�r�a� �w�o�n�'�t� �s�c�r�o�l�l� �"�o�u�t�s�i�d�e�"� �t�h�e� �l�e�v�e�l�.

�P�l�a�y�e�r� �s�c�r�i�p�t
�T�h�e� �p�l�a�y�e�r�'�s� �s�c�r�i�p�t� �a�l�s�o� �n�e�e�d�s� �t�o� �e�x�t�e�n�d� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s�.� �R�e�m�o�v�e� �t�h�e� �a�t�t�a�c�h�e�d� �s�c�r�i�p�t
�(Character.gd �)� �b�y� �s�e�l�e�c�t�i�n�g� �t�h�e� Player � �n�o�d�e� �a�n�d� �c�l�i�c�k�i�n�g� �t�h�e� �C�l�e�a�r� �s�c�r�i�p�t� �b�u�t�t�o�n�:
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�N�o�w�,� �c�l�i�c�k� �t�h�e� �b�u�t�t�o�n� �a�g�a�i�n� �t�o� �a�t�t�a�c�h� �a� �n�e�w� �s�c�r�i�p�t�.� �I�n� �t�h�e� �A�t�t�a�c�h� �N�o�d�e� �S�c�r�i�p�t� �d�i�a�l�o�g�,� �c�l�i�c�k
�t�h�e� �f�o�l�d�e�r� �i�c�o�n� �n�e�x�t� �t�o� �t�h�e� �I�n�h�e�r�i�t�s� �o�p�t�i�o�n� �a�n�d� �s�e�l�e�c�t� Character.gd �:

�H�e�r�e� �i�s� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �(�n�o�t�e� �t�h�a�t� �i�t� extends � �t�h�e� �c�h�a�r�a�c�t�e�r� �s�c�r�i�p�t�)�:

extends "res://character/Character.gd"

signal moved

func _process(delta):
    if can_move:
        for dir in moves.keys():
            if Input.is_action_pressed(dir):
                if move(dir):
                    emit_signal('moved')

�B�e�c�a�u�s�e� �i�t� �i�n�h�e�r�i�t�s� �a�l�l� �t�h�e� �b�e�h�a�v�i�o�r� �f�r�o�m� Character.gd �,� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �a�l�s�o� �h�a�v�e
�t�h�e� move() � �f�u�n�c�t�i�o�n�.� �Y�o�u� �j�u�s�t� �n�e�e�d� �t�o� �e�x�t�e�n�d� �i�t� �w�i�t�h� �c�o�d�e� �t�o� �c�a�l�l� move() � �b�a�s�e�d� �o�n� �t�h�e� �i�n�p�u�t
�e�v�e�n�t�s�.� �A�s� �y�o�u�'�v�e� �s�e�e�n� �b�e�f�o�r�e�,� �y�o�u� �c�a�n� �u�s�e� �t�h�e� process() � �f�u�n�c�t�i�o�n� �t�o� �c�h�e�c�k� �t�h�e� �i�n�p�u�t� �s�t�a�t�e
�e�a�c�h� �f�r�a�m�e�.� �H�o�w�e�v�e�r�,� �o�n�l�y� �i�f� can_move � �a�l�l�o�w�s� �i�t� �d�o� �y�o�u� �a�c�t�u�a�l�l�y� �c�h�e�c�k� �t�h�e� �i�n�p�u�t�s� �a�n�d� �c�a�l�l
move() �.

�B�e�c�a�u�s�e� �y�o�u� �u�s�e�d� �t�h�e� �n�a�m�e�s� up �,� down�,� left �,� �a�n�d� right � �f�o�r� �t�h�e� �i�n�p�u�t� �a�c�t�i�o�n�s� �a�s� �w�e�l�l� �a�s� �t�h�e
�k�e�y�s� �t�o� �t�h�e� moves� �a�n�d� raycasts � �d�i�c�t�i�o�n�a�r�i�e�s�,� �y�o�u� �c�a�n� �l�o�o�p� �t�h�r�o�u�g�h� �t�h�o�s�e� �k�e�y�s� �a�n�d� �c�h�e�c�k
�e�a�c�h� �o�n�e� �a�s� �a�n� �i�n�p�u�t� �a�s� �w�e�l�l�.
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�R�e�c�a�l�l� �t�h�a�t� move() � �r�e�t�u�r�n�s� true � �i�f� �i�t� �s�u�c�c�e�e�d�s�.� �I�f� �i�t� �d�o�e�s�,� �t�h�e� �p�l�a�y�e�r� �e�m�i�t�s� �t�h�e� moved� �s�i�g�n�a�l�,
�w�h�i�c�h� �y�o�u�'�l�l� �b�e� �a�b�l�e� �t�o� �u�s�e� �l�a�t�e�r� �w�i�t�h� �t�h�e� �e�n�e�m�i�e�s�.

�R�u�n� �t�h�e� �s�c�e�n�e� �a�n�d� �t�r�y� �m�o�v�i�n�g� �t�h�e� �p�l�a�y�e�r� �c�h�a�r�a�c�t�e�r� �a�r�o�u�n�d� �t�h�e� �s�c�r�e�e�n�.

�T�h�e� �p�l�a�y�e�r� �d�o�e�s�n�'�t� �h�a�v�e� �a� �l�e�v�e�l� �t�o� �w�a�l�k� �a�r�o�u�n�d� �o�n� �y�e�t�,� �b�u�t� �y�o�u� �c�a�n� �g�o� �a�h�e�a�d� �a�n�d� �a�d�d� �t�h�e
�c�o�d�e� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �n�e�e�d� �l�a�t�e�r�.� �A�s� �t�h�e� �p�l�a�y�e�r� �m�o�v�e�s� �a�r�o�u�n�d� �t�h�e� �l�e�v�e�l�,� �i�t� �w�i�l�l� �e�n�c�o�u�n�t�e�r
�v�a�r�i�o�u�s� �o�b�j�e�c�t�s� �a�n�d� �n�e�e�d�s� �t�o� �r�e�s�p�o�n�d� �t�o� �t�h�e�m�.� �B�y� �u�s�i�n�g� �s�i�g�n�a�l�s�,� �y�o�u� �c�a�n� �a�d�d� �t�h�e� �c�o�d�e� �f�o�r
�t�h�i�s� �b�e�f�o�r�e� �y�o�u�'�v�e� �e�v�e�n� �c�r�e�a�t�e�d� �t�h�e� �l�e�v�e�l�.� �A�d�d� �t�h�r�e�e� �m�o�r�e� �s�i�g�n�a�l�s� �t�o� �t�h�e� �s�c�r�i�p�t�:

signal dead
signal grabbed_key
signal win

�T�h�e�n�,� �c�o�n�n�e�c�t� �t�h�e� area_entered � �s�i�g�n�a�l� �o�f� �t�h�e� Player � �a�n�d� �a�d�d� �t�h�i�s� �c�o�d�e�:

func _on_Player_area_entered( area ):
    if area.is_in_group('enemies'):
        emit_signal('dead')
    if area.has_method('pickup'):
        area.pickup()
    if area.type == 'key_red':
        emit_signal('grabbed_key')
    if area.type == 'star':
        emit_signal('win')

�W�h�e�n�e�v�e�r� �t�h�e� �p�l�a�y�e�r� �e�n�c�o�u�n�t�e�r�s� �a�n�o�t�h�e�r� Area2D �,� �t�h�i�s� �f�u�n�c�t�i�o�n� �w�i�l�l� �r�u�n�.� �I�f� �t�h�e� �o�b�j�e�c�t� �i�s� �a�n
�e�n�e�m�y�,� �t�h�e� �p�l�a�y�e�r� �l�o�s�e�s� �t�h�e� �g�a�m�e�.� �N�o�t�e� �t�h�e� �u�s�e� �o�f� has_method() �.� �T�h�i�s� �a�l�l�o�w�s� �y�o�u� �t�o
�i�d�e�n�t�i�f�y� �c�o�l�l�e�c�t�i�b�l�e� �o�b�j�e�c�t�s� �b�y� �c�h�e�c�k�i�n�g� �w�h�e�t�h�e�r� �t�h�e�y� �h�a�v�e� �a� pickup() � �m�e�t�h�o�d� �a�n�d� �o�n�l�y
�c�a�l�l� �t�h�e� �m�e�t�h�o�d� �i�f� �i�t� �e�x�i�s�t�s�.

�E�n�e�m�y� �s�c�e�n�e
�H�o�p�e�f�u�l�l�y�,� �y�o�u�'�r�e� �s�e�e�i�n�g� �h�o�w� �i�n�h�e�r�i�t�a�n�c�e� �w�o�r�k�s� �b�y� �n�o�w�.� �Y�o�u�'�l�l� �c�r�e�a�t�e� �t�h�e� Enemy� �s�c�e�n�e
�u�s�i�n�g� �t�h�e� �s�a�m�e� �p�r�o�c�e�d�u�r�e�.� �M�a�k�e� �a� �n�e�w� �s�c�e�n�e� �i�n�h�e�r�i�t�i�n�g� �f�r�o�m� Character.tscn � �a�n�d� �n�a�m�e
�i�t� Enemy�.� �D�r�a�g� �t�h�e� �m�o�b� �s�p�r�i�t�e�s�h�e�e�t�,� res://assets/slime.png �,� �t�o� �t�h�e� Sprite �'�s� �T�e�x�t�u�r�e�.

�I�n� �t�h�e� �C�o�l�l�i�s�i�o�n� �s�e�c�t�i�o�n� �o�f� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �s�e�t� �t�h�e� �L�a�y�e�r� �a�n�d� �M�a�s�k� �p�r�o�p�e�r�t�i�e�s�.� �L�a�y�e�r� �s�h�o�u�l�d
�b�e� �s�e�t� �t�o� �e�n�e�m�i�e�s�,� �w�h�i�l�e� �M�a�s�k� �s�h�o�u�l�d� �s�h�o�w� �w�a�l�l�s� �a�n�d� �p�l�a�y�e�r�.
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�A�s� �y�o�u� �d�i�d� �w�i�t�h� �t�h�e� Player �,� �r�e�m�o�v�e� �t�h�e� �e�x�i�s�t�i�n�g� �s�c�r�i�p�t� �a�n�d� �a�t�t�a�c�h� �a� �n�e�w� �s�c�r�i�p�t� �i�n�h�e�r�i�t�i�n�g
�f�r�o�m� Character.gd �:

extends "res://character/Character.gd"

func _ready():
    can_move = false
    facing = moves.keys()[randi() % 4]
    yield(get_tree().create_timer(0.5), 'timeout')
    can_move = true

func _process(delta):
    if can_move:
         if not move(facing) or randi() % 10 > 5:
             facing = moves.keys()[randi() % 4]

�T�h�e� �c�o�d�e� �i�n� �t�h�e� _ready() � �f�u�n�c�t�i�o�n� �s�e�r�v�e�s� �a�n� �i�m�p�o�r�t�a�n�t� �p�u�r�p�o�s�e�:� �b�e�c�a�u�s�e� �t�h�e� �e�n�e�m�i�e�s� �a�r�e
�a�d�d�e�d� �t�o� �t�h�e� �t�r�e�e� �b�e�l�o�w� �t�h�e� TileMap � �n�o�d�e�s�,� �t�h�e�y�'�l�l� �b�e� �p�r�o�c�e�s�s�e�d� �f�i�r�s�t�.� �Y�o�u� �d�o�n�'�t� �w�a�n�t� �t�h�e
�e�n�e�m�i�e�s� �t�o� �s�t�a�r�t� �m�o�v�i�n�g� �b�e�f�o�r�e� �t�h�e� �w�a�l�l�s� �h�a�v�e� �b�e�e�n� �p�r�o�c�e�s�s�e�d�,� �o�r� �t�h�e�y� �c�o�u�l�d� �s�t�e�p� �o�n�t�o� �a
�w�a�l�l� �t�i�l�e� �a�n�d� �g�e�t� �s�t�u�c�k�.� �Y�o�u� �n�e�e�d� �t�o� �h�a�v�e� �a� �s�m�a�l�l� �d�e�l�a�y� �b�e�f�o�r�e� �t�h�e�y� �s�t�a�r�t�,� �w�h�i�c�h� �a�l�s�o� �s�e�r�v�e�s
�t�o� �g�i�v�e� �t�h�e� �p�l�a�y�e�r� �a� �m�o�m�e�n�t� �t�o� �p�r�e�p�a�r�e�.� �T�o� �d�o� �t�h�i�s�,� �r�a�t�h�e�r� �t�h�a�n� �a�d�d� �a� Timer � �n�o�d�e� �t�o� �t�h�e
�s�c�e�n�e�,� �y�o�u� �c�a�n� �u�s�e� �t�h�e� create_timer() � �f�u�n�c�t�i�o�n� �o�f� �t�h�e� SceneTree � �t�o� �m�a�k�e� �a� �o�n�e�-�o�f�f
�t�i�m�e�r�,� �y�i�e�l�d�i�n�g� �e�x�e�c�u�t�i�o�n� �u�n�t�i�l� �i�t�s� �t�i�m�e�o�u�t� �s�i�g�n�a�l� �f�i�r�e�s�.

�G�D�S�c�r�i�p�t�'�s� yield() � �f�u�n�c�t�i�o�n� �p�r�o�v�i�d�e�s� �a� �w�a�y� �t�o� �p�a�u�s�e� �e�x�e�c�u�t�i�o�n� �o�f� �a
�f�u�n�c�t�i�o�n� �u�n�t�i�l� �a� �l�a�t�e�r� �t�i�m�e�,� �w�h�i�l�e� �a�l�l�o�w�i�n�g� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �g�a�m�e� �t�o� �c�o�n�t�i�n�u�e
�r�u�n�n�i�n�g�.� �W�h�e�n� �p�a�s�s�e�d� �a�n� �o�b�j�e�c�t� �a�n�d� �a� �n�a�m�e�d� �s�i�g�n�a�l�,� �e�x�e�c�u�t�i�o�n� �w�i�l�l
�r�e�s�u�m�e� �w�h�e�n� �t�h�a�t� �o�b�j�e�c�t� �e�m�i�t�s� �t�h�e� �g�i�v�e�n� �s�i�g�n�a�l�.

�E�v�e�r�y� �f�r�a�m�e�,� �t�h�e� �e�n�e�m�y� �w�i�l�l� �m�o�v�e� �i�f� �i�t� �i�s� �a�b�l�e� �t�o�.� �I�f� �i�t� �r�u�n�s� �i�n�t�o� �a� �w�a�l�l� �(�t�h�a�t� �i�s�,� �w�h�e�n� move()
�r�e�t�u�r�n�s� null �)�,� �o�r� �s�o�m�e�t�i�m�e�s� �j�u�s�t� �r�a�n�d�o�m�l�y�,� �i�t� �c�h�a�n�g�e�s� �d�i�r�e�c�t�i�o�n�.� �T�h�e� �r�e�s�u�l�t� �w�i�l�l� �b�e� �a�n
�u�n�p�r�e�d�i�c�t�a�b�l�e� �(�a�n�d� �h�a�r�d� �t�o� �d�o�d�g�e�!�)� �e�n�e�m�y� �m�o�v�e�m�e�n�t�.� �R�e�m�e�m�b�e�r� �t�h�a�t� �y�o�u� �c�a�n� �a�d�j�u�s�t� �t�h�e
Player � �a�n�d� Enemy� �s�p�e�e�d�s� �i�n�d�e�p�e�n�d�e�n�t�l�y� �i�n� �t�h�e�i�r� �s�c�e�n�e�s�,� �o�r� �c�h�a�n�g�e� speed � �i�n� �t�h�e
Character � �s�c�e�n�e� �a�n�d� �i�t� �w�i�l�l� �a�f�f�e�c�t� �t�h�e�m� �b�o�t�h�.
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�O�p�t�i�o�n�a�l� • � �t�u�r�n�-�b�a�s�e�d� �m�o�v�e�m�e�n�t
�F�o�r� �a� �d�i�f�f�e�r�e�n�t� �s�t�y�l�e� �o�f� �g�a�m�e�,� �y�o�u� �c�o�u�l�d� �p�u�t� �t�h�e� _process() � �m�o�v�e�m�e�n�t� �c�o�d�e� �i�n� �a� �f�u�n�c�t�i�o�n
�c�a�l�l�e�d� _on_Player_moved() � �i�n�s�t�e�a�d�,� �a�n�d� �c�o�n�n�e�c�t� �i�t� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� moved� �s�i�g�n�a�l�.� �T�h�i�s
�w�o�u�l�d� �m�a�k�e� �t�h�e� �e�n�e�m�i�e�s� �m�o�v�e� �o�n�l�y� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �d�o�e�s�,� �g�i�v�i�n�g� �t�h�e� �g�a�m�e� �m�o�r�e� �o�f� �a
�s�t�r�a�t�e�g�i�c� �f�e�e�l�,� �r�a�t�h�e�r� �t�h�a�n� �o�n�e� �o�f� �f�a�s�t�-�p�a�c�e�d� �a�c�t�i�o�n�.

�C�r�e�a�t�i�n�g� �t�h�e� �l�e�v�e�l
�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �c�r�e�a�t�e� �t�h�e� �m�a�p� �w�h�e�r�e� �a�l�l� �t�h�e� �a�c�t�i�o�n� �w�i�l�l� �t�a�k�e� �p�l�a�c�e�.� �A�s� �t�h�e� �n�a�m�e
�i�m�p�l�i�e�s�,� �y�o�u�'�l�l� �p�r�o�b�a�b�l�y� �w�a�n�t� �t�o� �m�a�k�e� �a� �m�a�z�e�-�l�i�k�e� �l�e�v�e�l� �w�i�t�h� �l�o�t�s� �o�f� �t�w�i�s�t�s� �a�n�d� �t�u�r�n�s�.

�H�e�r�e� �i�s� �a� �s�a�m�p�l�e� �l�e�v�e�l�:

�T�h�e� �p�l�a�y�e�r�'�s� �g�o�a�l� �i�s� �t�o� �r�e�a�c�h� �t�h�e� �s�t�a�r�.� �L�o�c�k�e�d� �d�o�o�r�s� �c�a�n� �o�n�l�y� �b�e� �o�p�e�n�e�d� �b�y� �p�i�c�k�i�n�g� �u�p� �t�h�e
�k�e�y�.� �T�h�e� �g�r�e�e�n� �d�o�t�s� �m�a�r�k� �t�h�e� �s�p�a�w�n� �l�o�c�a�t�i�o�n�s� �o�f� �e�n�e�m�i�e�s�,� �w�h�i�l�e� �t�h�e� �r�e�d� �d�o�t� �m�a�r�k�s� �t�h�e
�p�l�a�y�e�r�'�s� �s�t�a�r�t� �l�o�c�a�t�i�o�n�.� �T�h�e� �c�o�i�n�s� �a�r�e� �e�x�t�r�a� �i�t�e�m�s� �t�h�a�t� �c�a�n� �b�e� �p�i�c�k�e�d� �u�p� �a�l�o�n�g� �t�h�e� �w�a�y� �f�o�r
�b�o�n�u�s� �p�o�i�n�t�s�.� �N�o�t�e� �t�h�a�t� �t�h�e� �e�n�t�i�r�e� �l�e�v�e�l� �i�s� �l�a�r�g�e�r� �t�h�a�n� �t�h�e� �d�i�s�p�l�a�y� �w�i�n�d�o�w�.� �T�h�e� Camera� �w�i�l�l
�s�c�r�o�l�l� �t�h�e� �m�a�p� �a�s� �t�h�e� �p�l�a�y�e�r� �m�o�v�e�s� �a�r�o�u�n�d� �i�t�.
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�Y�o�u�'�l�l� �u�s�e� �t�h�e� TileMap � �n�o�d�e� �t�o� �c�r�e�a�t�e� �t�h�e� �m�a�p�.� �T�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �b�e�n�e�f�i�t�s� �t�o� �u�s�i�n�g� �a
TileMap � �f�o�r� �y�o�u�r� �l�e�v�e�l� �d�e�s�i�g�n�.� �F�i�r�s�t�,� �t�h�e�y� �m�a�k�e� �i�t� �p�o�s�s�i�b�l�e� �t�o� �d�r�a�w� �t�h�e� �l�e�v�e�l�'�s� �l�a�y�o�u�t� �b�y
�p�a�i�n�t�i�n�g� �t�h�e� �t�i�l�e�s� �o�n�t�o� �a� �g�r�i�d�,� �w�h�i�c�h� �i�s� �m�u�c�h� �f�a�s�t�e�r� �t�h�a�n� �p�l�a�c�i�n�g� �i�n�d�i�v�i�d�u�a�l� Sprite � �n�o�d�e�s
�o�n�e� �b�y� �o�n�e�.� �S�e�c�o�n�d�l�y�,� �t�h�e�y� �a�l�l�o�w� �f�o�r� �m�u�c�h� �l�a�r�g�e�r� �l�e�v�e�l�s� �b�e�c�a�u�s�e� �t�h�e�y� �a�r�e� �o�p�t�i�m�i�z�e�d� �f�o�r
�d�r�a�w�i�n�g� �l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �t�i�l�e�s� �e�f�f�i�c�i�e�n�t�l�y� �b�y� �b�a�t�c�h�i�n�g� �t�h�e�m� �t�o�g�e�t�h�e�r� �a�n�d� �o�n�l�y� �d�r�a�w�i�n�g� �t�h�e
�c�h�u�n�k�s� �o�f� �t�h�e� �m�a�p� �t�h�a�t� �a�r�e� �v�i�s�i�b�l�e� �a�t� �a� �g�i�v�e�n� �t�i�m�e�.� �F�i�n�a�l�l�y�,� �y�o�u� �c�a�n� �a�d�d� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s� �t�o
�i�n�d�i�v�i�d�u�a�l� �t�i�l�e�s� �a�n�d� �t�h�e� �e�n�t�i�r�e� �m�a�p� �w�i�l�l� �a�c�t� �a�s� �a� �s�i�n�g�l�e� �c�o�l�l�i�d�e�r�,� �s�i�m�p�l�i�f�y�i�n�g� �y�o�u�r� �c�o�l�l�i�s�i�o�n
�c�o�d�e�.

�O�n�c�e� �y�o�u�'�v�e� �c�o�m�p�l�e�t�e�d� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �b�e� �a�b�l�e� �t�o� �c�r�e�a�t�e� �a�s� �m�a�n�y� �o�f� �t�h�e�s�e� �m�a�p�s� �a�s� �y�o�u
�w�i�s�h�.� �Y�o�u� �c�a�n� �p�u�t� �t�h�e�m� �i�n� �o�r�d�e�r� �t�o� �g�i�v�e� �a� �p�r�o�g�r�e�s�s�i�o�n� �f�r�o�m� �l�e�v�e�l� �t�o� �l�e�v�e�l�.

�I�t�e�m�s
�F�i�r�s�t�,� �c�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �f�o�r� �t�h�e� �c�o�l�l�e�c�t�a�b�l�e� �o�b�j�e�c�t�s� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�a�n� �p�i�c�k� �u�p�.� �T�h�e�s�e� �i�t�e�m�s
�w�i�l�l� �b�e� �s�p�a�w�n�e�d� �b�y� �t�h�e� �m�a�p� �w�h�e�n� �t�h�e� �g�a�m�e� �i�s� �r�u�n�.� �H�e�r�e� �i�s� �t�h�e� �s�c�e�n�e� �t�r�e�e�:

�L�e�a�v�e� �t�h�e� Sprite � �T�e�x�t�u�r�e� �b�l�a�n�k�.� �S�i�n�c�e� �y�o�u�'�r�e� �u�s�i�n�g� �t�h�i�s� �o�b�j�e�c�t� �f�o�r� �m�u�l�t�i�p�l�e� �i�t�e�m�s�,� �t�h�e
�t�e�x�t�u�r�e� �c�a�n� �b�e� �s�e�t� �i�n� �t�h�e� �i�t�e�m�'�s� �s�c�r�i�p�t� �w�h�e�n� �i�t�'�s� �c�r�e�a�t�e�d�.

�S�e�t� �t�h�e� Pickup � �C�o�l�l�i�s�i�o�n� �L�a�y�e�r� �t�o� �i�t�e�m�s� �a�n�d� �i�t�s� �M�a�s�k� �t�o� �p�l�a�y�e�r�.� �Y�o�u� �d�o�n�'�t� �w�a�n�t� �t�h�e
�e�n�e�m�i�e�s� �c�o�l�l�e�c�t�i�n�g� �t�h�e� �c�o�i�n�s� �b�e�f�o�r�e� �y�o�u� �g�e�t� �t�h�e�r�e� �(�a�l�t�h�o�u�g�h� �t�h�a�t� �m�i�g�h�t� �m�a�k�e� �f�o�r� �a� �f�u�n
�v�a�r�i�a�t�i�o�n� �o�n� �t�h�e� �g�a�m�e� �w�h�e�r�e� �y�o�u� �r�a�c�e� �t�o� �g�e�t� �a�s� �m�a�n�y� �c�o�i�n�s� �a�s� �y�o�u� �c�a�n� �b�e�f�o�r�e� �t�h�e� �b�a�d� �g�u�y�s
�g�o�b�b�l�e� �t�h�e�m� �u�p�)�.
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�G�i�v�e� �t�h�e� CollisionShape2D � �n�o�d�e� �a� �r�e�c�t�a�n�g�l�e� �s�h�a�p�e� �a�n�d� �s�e�t� �i�t�s� �e�x�t�e�n�t�s� �t�o� (32, 32)
�(�s�t�r�i�c�t�l�y� �s�p�e�a�k�i�n�g�,� �y�o�u� �c�a�n� �u�s�e� �a�n�y� �s�h�a�p�e�,� �a�s� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �m�o�v�e� �a�l�l� �t�h�e� �w�a�y� �o�n�t�o� �t�h�e� �t�i�l�e
�a�n�d� �c�o�m�p�l�e�t�e�l�y� �o�v�e�r�l�a�p� �t�h�e� �i�t�e�m� �a�n�y�w�a�y�)�.

�H�e�r�e� �i�s� �t�h�e� �s�c�r�i�p�t� �f�o�r� �t�h�e� Pickup �:

extends Area2D

var textures = {'coin': 'res://assets/coin.png',
                'key_red': 'res://assets/keyRed.png',
                'star': 'res://assets/star.png'}
var type

func _ready():
    $Tween.interpolate_property($Sprite, 'scale', Vector2(1, 1),
        Vector2(3, 3), 0.5, Tween.TRANS_QUAD, Tween.EASE_IN_OUT)
    $Tween.interpolate_property($Sprite, 'modulate',
        Color(1, 1, 1, 1), Color(1, 1, 1, 0), 0.5,
        Tween.TRANS_QUAD, Tween.EASE_IN_OUT)

func init(_type, pos):
    $Sprite.texture = load(textures[_type])
    type = _type
    position = pos

func pickup():
    $CollisionShape2D.disabled = true
    $Tween.start()

�T�h�e� type � �v�a�r�i�a�b�l�e� �w�i�l�l� �b�e� �s�e�t� �w�h�e�n� �t�h�e� �i�t�e�m� �i�s� �c�r�e�a�t�e�d� �a�n�d� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �t�e�x�t�u�r�e
�t�h�e� �o�b�j�e�c�t� �s�h�o�u�l�d� �u�s�e�.� �U�s�i�n�g� _type � �a�s� �t�h�e� �v�a�r�i�a�b�l�e� �n�a�m�e� �i�n� �t�h�e� �f�u�n�c�t�i�o�n� �a�r�g�u�m�e�n�t� �l�e�t�s� �y�o�u
�u�s�e� �t�h�e� �n�a�m�e� �w�i�t�h�o�u�t� �c�o�n�f�l�i�c�t�i�n�g� �w�i�t�h� type �,� �w�h�i�c�h� �i�s� �a�l�r�e�a�d�y� �i�n� �u�s�e�.

�S�o�m�e� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �u�s�e� �t�h�e� �n�o�t�i�o�n� �o�f� �p�r�i�v�a�t�e� �f�u�n�c�t�i�o�n�s� �o�r
�v�a�r�i�a�b�l�e�s�,� �m�e�a�n�i�n�g� �t�h�e�y� �a�r�e� �o�n�l�y� �u�s�e�d� �l�o�c�a�l�l�y�.� �T�h�e� _� �n�a�m�i�n�g� �c�o�n�v�e�n�t�i�o�n� �i�n
�G�D�S�c�r�i�p�t� �i�s� �u�s�e�d� �t�o� �v�i�s�u�a�l�l�y� �d�e�s�i�g�n�a�t�e� �v�a�r�i�a�b�l�e�s� �o�r� �f�u�n�c�t�i�o�n�s� �t�h�a�t� �s�h�o�u�l�d
�b�e� �r�e�g�a�r�d�e�d� �a�s� �p�r�i�v�a�t�e�.� �N�o�t�e� �t�h�a�t� �t�h�e�y� �a�r�e�n�'�t� �a�c�t�u�a�l�l�y� �a�n�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m
�a�n�y� �o�t�h�e�r� �n�a�m�e�;� �i�t� �i�s� �m�e�r�e�l�y� �a� �v�i�s�u�a�l� �i�n�d�i�c�a�t�i�o�n� �f�o�r� �t�h�e� �p�r�o�g�r�a�m�m�e�r�.� 
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�T�h�e� �p�i�c�k�u�p� �e�f�f�e�c�t� �u�s�i�n�g� Tween� �i�s� �s�i�m�i�l�a�r� �t�o� �t�h�e� �o�n�e� �y�o�u� �u�s�e�d� �f�o�r� �t�h�e� �c�o�i�n�s� �i�n� �C�o�i�n
�D�a�s�h• �a�n�i�m�a�t�i�n�g� �t�h�e� �s�c�a�l�e� �a�n�d� �o�p�a�c�i�t�y� �o�f� Sprite �.� �C�o�n�n�e�c�t� �t�h�e� tween_completed � �s�i�g�n�a�l
�o�f� Tween� �s�o� �t�h�a�t� �t�h�e� �i�t�e�m� �c�a�n� �b�e� �d�e�l�e�t�e�d� �w�h�e�n� �t�h�e� �e�f�f�e�c�t� �h�a�s� �f�i�n�i�s�h�e�d�:

func _on_Tween_tween_completed( object, key ):
     queue_free()

�T�i�l�e�S�e�t�s
�I�n� �o�r�d�e�r� �t�o� �d�r�a�w� �a� �m�a�p� �u�s�i�n�g� �a� TileMap �,� �i�t� �m�u�s�t� �h�a�v�e� �a� TileSet � �a�s�s�i�g�n�e�d� �t�o� �i�t�.� �T�h�e
TileSet � �c�o�n�t�a�i�n�s� �a�l�l� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �t�i�l�e� �t�e�x�t�u�r�e�s�,� �a�l�o�n�g� �w�i�t�h� �a�n�y� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s� �t�h�e�y
�m�a�y� �h�a�v�e�.

�D�e�p�e�n�d�i�n�g� �o�n� �h�o�w� �m�a�n�y� �t�i�l�e�s� �y�o�u� �h�a�v�e�,� �i�t� �c�a�n� �b�e� �t�i�m�e�-�c�o�n�s�u�m�i�n�g� �t�o� �c�r�e�a�t�e� �a� TileSet �,
�e�s�p�e�c�i�a�l�l�y� �t�h�e� �f�i�r�s�t� �t�i�m�e�.� �F�o�r� �t�h�a�t� �r�e�a�s�o�n�,� �t�h�e�r�e� �i�s� �a� �p�r�e�-�g�e�n�e�r�a�t�e�d� TileSet � �i�n�c�l�u�d�e�d� �i�n� �t�h�e
assets � �f�o�l�d�e�r� �t�i�t�l�e�d� tileset.tres �.� �F�e�e�l� �f�r�e�e� �t�o� �u�s�e� �t�h�a�t� �i�n�s�t�e�a�d�,� �b�u�t� �p�l�e�a�s�e� �d�o�n�'�t� �s�k�i�p� �t�h�e
�f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�.� �I�t� �c�o�n�t�a�i�n�s� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �h�e�l�p� �y�o�u� �u�n�d�e�r�s�t�a�n�d� �h�o�w� �t�h�e� TileSet
�w�o�r�k�s�.

�C�r�e�a�t�i�n�g� �a� �T�i�l�e�S�e�t
�A� TileSet � �i�n� �G�o�d�o�t� �i�s� �a� �t�y�p�e� �o�f� Resource �.� �E�x�a�m�p�l�e�s� �o�f� �o�t�h�e�r� �r�e�s�o�u�r�c�e�s� �i�n�c�l�u�d�e� �T�e�x�t�u�r�e�s�,
�A�n�i�m�a�t�i�o�n�s�,� �a�n�d� �F�o�n�t�s�.� �T�h�e�y� �a�r�e� �c�o�n�t�a�i�n�e�r�s� �t�h�a�t� �h�o�l�d� �a� �c�e�r�t�a�i�n� �t�y�p�e� �o�f� �d�a�t�a�,� �a�n�d� �a�r�e� 
�t�y�p�i�c�a�l�l�y� �s�a�v�e�d� �a�s� .tres � �f�i�l�e�s�.

�B�y� �d�e�f�a�u�l�t�,� �G�o�d�o�t� �s�a�v�e�s� �f�i�l�e�s� �i�n� �t�e�x�t�-�b�a�s�e�d� �f�o�r�m�a�t�s�,� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� t � �i�n
.tscn � �o�r� .tres �,� �f�o�r� �e�x�a�m�p�l�e�.� �T�e�x�t�-�b�a�s�e�d� �f�i�l�e�s� �a�r�e� �p�r�e�f�e�r�r�e�d� �o�v�e�r� �b�i�n�a�r�y
�f�o�r�m�a�t�s� �b�e�c�a�u�s�e� �t�h�e�y� �a�r�e� �h�u�m�a�n�-�r�e�a�d�a�b�l�e�.� �T�h�e�y� �a�r�e� �a�l�s�o� �m�o�r�e� �f�r�i�e�n�d�l�y� �f�o�r
�V�e�r�s�i�o�n� �C�o�n�t�r�o�l� �S�y�s�t�e�m�s� �(�V�C�S�)�,� �w�h�i�c�h� �a�l�l�o�w� �y�o�u� �t�o� �t�r�a�c�k� �f�i�l�e� �c�h�a�n�g�e�s
�o�v�e�r� �t�h�e� �c�o�u�r�s�e� �o�f� �b�u�i�l�d�i�n�g� �y�o�u�r� �p�r�o�j�e�c�t�.

�T�o� �m�a�k�e� �a� TileSet �,� �y�o�u� �c�r�e�a�t�e� �a� �s�c�e�n�e� �w�i�t�h� �a� �s�e�t� �o�f� Sprite � �n�o�d�e�s� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �t�e�x�t�u�r�e�s
�f�r�o�m� �y�o�u�r� �a�r�t� �a�s�s�e�t�s�.� �Y�o�u� �c�a�n� �t�h�e�n� �a�d�d� �c�o�l�l�i�s�i�o�n�s� �a�n�d� �o�t�h�e�r� �p�r�o�p�e�r�t�i�e�s� �t�o� �t�h�o�s�e� Sprite � �t�i�l�e�s�.
�O�n�c�e� �y�o�u�'�v�e� �c�r�e�a�t�e�d� �a�l�l� �t�h�e� �t�i�l�e�s�,� �y�o�u� �e�x�p�o�r�t� �t�h�e� �s�c�e�n�e� �a�s� �a� TileSet � �r�e�s�o�u�r�c�e�,� �w�h�i�c�h� �c�a�n
�t�h�e�n� �b�e� �l�o�a�d�e�d� �b�y� �t�h�e� TileMap � �n�o�d�e�.
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�H�e�r�e� �i�s� �a� �s�c�r�e�e�n�s�h�o�t� �o�f� �t�h�e� TileSetMaker.tscn � �s�c�e�n�e�,� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �t�i�l�e�s� �y�o�u�'�l�l� �b�e� �u�s�i�n�g
�t�o� �b�u�i�l�d� �t�h�i�s� �g�a�m�e�'�s� �l�e�v�e�l�s�:

�S�t�a�r�t� �b�y� �a�d�d�i�n�g� �a� Sprite � �n�o�d�e� �a�n�d� �s�e�t�t�i�n�g� �i�t�s� �t�e�x�t�u�r�e� �t�o
res://assets/sokoban_tilesheet.png �.� �T�o� �s�e�l�e�c�t� �a� �s�i�n�g�l�e� �t�i�l�e�,� �s�e�t� �t�h�e
�R�e�g�i�o�n�/�E�n�a�b�l�e�d� �p�r�o�p�e�r�t�y� �t�o� �O�n� �a�n�d� �c�l�i�c�k� �T�e�x�t�u�r�e� �R�e�g�i�o�n� �a�t� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �e�d�i�t�o�r
�w�i�n�d�o�w� �t�o� �o�p�e�n� �t�h�e� �p�a�n�e�l�.� �S�e�t� �S�n�a�p� �M�o�d�e� �t�o� �G�r�i�d� �S�n�a�p� �a�n�d� �t�h�e� �S�t�e�p� �t�o� �6�4�p�x� �i�n� �b�o�t�h� �x� �a�n�d
�y�.� �N�o�w�,� �w�h�e�n� �y�o�u� �c�l�i�c�k� �a�n�d� �d�r�a�g� �i�n� �t�h�e� �t�e�x�t�u�r�e�,� �i�t� �w�i�l�l� �o�n�l�y� �a�l�l�o�w� �y�o�u� �t�o� �s�e�l�e�c�t� �6�4� �x� �6�4
�s�e�c�t�i�o�n�s� �o�f� �t�h�e� �t�e�x�t�u�r�e�:
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�G�i�v�e� �t�h�e� �S�p�r�i�t�e� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �n�a�m�e� �(crate_brown � �o�r� wall_red �,� �f�o�r� �e�x�a�m�p�l�e�)• �t�h�i�s� �n�a�m�e
�w�i�l�l� �a�p�p�e�a�r� �a�s� �t�h�e� �t�i�l�e�'�s� �n�a�m�e� �i�n� �t�h�e� TileSet �.� �A�d�d� �a� StaticBody2D � �a�s� �a� �c�h�i�l�d�,� �a�n�d� �t�h�e�n
�a�d�d� �a� CollisionPolygon2D � �t�o� �t�h�a�t�.� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �t�h�e� �c�o�l�l�i�s�i�o�n� �p�o�l�y�g�o�n� �b�e� �s�i�z�e�d
�p�r�o�p�e�r�l�y� �s�o� �t�h�a�t� �i�t� �a�l�i�g�n�s� �w�i�t�h� �t�h�e� �t�i�l�e�s� �p�l�a�c�e�d� �n�e�x�t� �t�o� �i�t�.� �T�h�e� �e�a�s�i�e�s�t� �w�a�y� �t�o� �d�o� �t�h�i�s� �i�s� �t�o� �t�u�r�n
�o�n� �g�r�i�d� �s�n�a�p�p�i�n�g� �i�n� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�.

�C�l�i�c�k� �t�h�e� �U�s�e� �S�n�a�p� �b�u�t�t�o�n� �(�i�t� �l�o�o�k�s� �l�i�k�e� �a� �m�a�g�n�e�t�)� �a�n�d� �t�h�e�n� �o�p�e�n� �t�h�e� �s�n�a�p� �m�e�n�u� �b�y� �c�l�i�c�k�i�n�g
�o�n� �t�h�e� �t�h�r�e�e� �d�o�t�s� �n�e�x�t� �t�o� �i�t�:
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�C�h�o�o�s�e� �C�o�n�f�i�g�u�r�e� �S�n�a�p�.�.�.� �a�n�d� �s�e�t� �t�h�e� �G�r�i�d� �S�t�e�p� �t�o� 64 � �b�y� 64 �:

�N�o�w�,� �w�i�t�h� �t�h�e� CollisionPolygon2D � �s�e�l�e�c�t�e�d�,� �y�o�u� �c�a�n� �c�l�i�c�k� �i�n� �t�h�e� �f�o�u�r� �c�o�r�n�e�r�s� �o�f� �t�h�e� �t�i�l�e
�o�n�e� �b�y� �o�n�e� �t�o� �c�r�e�a�t�e� �a� �c�l�o�s�e�d� �s�q�u�a�r�e� �(�i�t� �w�i�l�l� �a�p�p�e�a�r� �a�s� �a� �r�e�d�d�i�s�h� �o�r�a�n�g�e�)�:

�T�h�i�s� �t�i�l�e� �i�s� �n�o�w� �c�o�m�p�l�e�t�e�.� �Y�o�u� �c�a�n� �d�u�p�l�i�c�a�t�e� �i�t� �(�C�t�r�l� �+� �D�)� �a�n�d� �m�a�k�e� �a�n�o�t�h�e�r�,� �a�n�d� �y�o�u� �o�n�l�y
�n�e�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �t�e�x�t�u�r�e� �r�e�g�i�o�n�.� �N�o�t�e� �t�h�a�t� �c�o�l�l�i�s�i�o�n� �b�o�d�i�e�s� �a�r�e� �o�n�l�y� �n�e�e�d�e�d� �o�n� �t�h�e� �w�a�l�l
�t�i�l�e�s�.� �T�h�e� �g�r�o�u�n�d� �a�n�d� �i�t�e�m� �t�i�l�e�s� �s�h�o�u�l�d� �n�o�t� �h�a�v�e� �t�h�e�m�.

�W�h�e�n� �y�o�u�'�v�e� �c�r�e�a�t�e�d� �a�l�l� �y�o�u�r� �t�i�l�e�s�,� �c�l�i�c�k� �S�c�e�n�e� �|� �C�o�n�v�e�r�t� �T�o� �|� �T�i�l�e�S�e�t� �a�n�d� �s�a�v�e� �i�t� �w�i�t�h� �a�n
�a�p�p�r�o�p�r�i�a�t�e� �n�a�m�e�,� �s�u�c�h� �a�s� tileset.tres �.� �I�f� �y�o�u� �c�o�m�e� �b�a�c�k� �a�n�d� �e�d�i�t� �t�h�e� �s�c�e�n�e� �a�g�a�i�n�,
�y�o�u�'�l�l� �n�e�e�d� �t�o� �r�e�d�o� �t�h�e� �c�o�n�v�e�r�s�i�o�n�.� �P�a�y� �s�p�e�c�i�a�l� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�e� �M�e�r�g�e� �W�i�t�h� �E�x�i�s�t�i�n�g� �o�p�t�i�o�n�.
�I�f� �t�h�i�s� �i�s� �s�e�t� �t�o� �O�n�,� �t�h�e� �c�u�r�r�e�n�t� �s�c�e�n�e�'�s� �t�i�l�e�s� �w�i�l�l� �b�e� �m�e�r�g�e�d� �w�i�t�h� �t�h�e� �o�n�e�s� �a�l�r�e�a�d�y� �i�n� �t�h�e
tileset � �f�i�l�e�.� �S�o�m�e�t�i�m�e�s�,� �t�h�i�s� �c�a�n� �r�e�s�u�l�t� �i�n� �c�h�a�n�g�e�s� �t�o� �t�h�e� �t�i�l�e� �i�n�d�i�c�e�s� �a�n�d� �c�h�a�n�g�e� �y�o�u�r� �m�a�p
�i�n� �u�n�w�a�n�t�e�d� �w�a�y�s�.� �T�a�k�e� �a� �l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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tres � �s�t�a�n�d�s� �f�o�r� �t�e�x�t� �r�e�s�o�u�r�c�e� �a�n�d� �i�s� �t�h�e� �m�o�s�t� �c�o�m�m�o�n� �f�o�r�m�a�t� �G�o�d�o�t
�s�t�o�r�e�s� �i�t�s� �r�e�s�o�u�r�c�e� �f�i�l�e�s� �i�n�.� �C�o�m�p�a�r�e� �t�h�i�s� �w�i�t�h� tscn �,� �w�h�i�c�h� �i�s� �t�h�e� �t�e�x�t� �s�c�e�n�e
�s�t�o�r�a�g�e� �f�o�r�m�a�t�.

�Y�o�u�r� TileSet � �r�e�s�o�u�r�c�e� �i�s� �r�e�a�d�y� �t�o� �u�s�e�!

�T�i�l�e�M�a�p�s
�N�o�w�,� �l�e�t�'�s� �m�a�k�e� �a� �n�e�w� �s�c�e�n�e� �f�o�r� �t�h�e� �g�a�m�e� �l�e�v�e�l�.� �T�h�e� �l�e�v�e�l� �w�i�l�l� �b�e� �a� �s�e�l�f�-�c�o�n�t�a�i�n�e�d� �s�c�e�n�e�,
�a�n�d� �w�i�l�l� �i�n�c�l�u�d�e� �t�h�e� �m�a�p� �a�n�d� �t�h�e� �p�l�a�y�e�r�,� �a�n�d� �w�i�l�l� �h�a�n�d�l�e� �s�p�a�w�n�i�n�g� �a�n�y� �i�t�e�m�s� �a�n�d� �e�n�e�m�i�e�s
�i�n� �t�h�e� �l�e�v�e�l�.� �F�o�r� �t�h�e� �r�o�o�t�,� �u�s�e� �a� Node2D� �a�n�d� �n�a�m�e� �i�t� Level1 � �(�l�a�t�e�r�,� �y�o�u� �c�a�n� �d�u�p�l�i�c�a�t�e� �t�h�i�s
�n�o�d�e� �s�e�t�u�p� �t�o� �c�r�e�a�t�e� �m�o�r�e� �l�e�v�e�l�s�)�.
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�Y�o�u� �c�a�n� �o�p�e�n� �t�h�e� Level1.tscn � �f�i�l�e� �f�r�o�m� �t�h�e� �a�s�s�e�t�s� �f�o�l�d�e�r� �t�o� �s�e�e� �t�h�e
�c�o�m�p�l�e�t�e�d� �l�e�v�e�l� �s�c�e�n�e� �f�r�o�m� �t�h�i�s� �s�e�c�t�i�o�n�,� �a�l�t�h�o�u�g�h� �y�o�u�'�r�e� �e�n�c�o�u�r�a�g�e�d� �t�o
�c�r�e�a�t�e� �y�o�u�r� �o�w�n� �l�e�v�e�l�s�.

�W�h�e�n� �u�s�i�n�g� TileMap �,� �y�o�u� �w�i�l�l� �o�f�t�e�n� �w�a�n�t� �m�o�r�e� �t�h�a�n� �o�n�e� �t�i�l�e� �o�b�j�e�c�t� �t�o� �a�p�p�e�a�r� �i�n� �a� �g�i�v�e�n
�l�o�c�a�t�i�o�n�.� �Y�o�u� �m�i�g�h�t� �w�a�n�t� �t�o� �p�l�a�c�e� �a� �t�r�e�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �b�u�t� �a�l�s�o� �h�a�v�e� �a� �g�r�o�u�n�d� �t�i�l�e� �a�p�p�e�a�r
�b�e�l�o�w� �i�t�.� �T�h�i�s� �c�a�n� �b�e� �d�o�n�e� �b�y� �u�s�i�n�g� TileMap � �a�s� �m�a�n�y� �t�i�m�e�s� �a�s� �y�o�u� �l�i�k�e� �t�o� �c�r�e�a�t�e� �l�a�y�e�r�s� �o�f
�d�a�t�a�.� �F�o�r� �y�o�u�r� �l�e�v�e�l�,� �y�o�u�'�l�l� �m�a�k�e� �t�h�r�e�e� �l�a�y�e�r�s� �t�o� �d�i�s�p�l�a�y� �t�h�e� �g�r�o�u�n�d�,� �w�h�i�c�h� �t�h�e� �p�l�a�y�e�r� �c�a�n
�w�a�l�k� �o�n�;� �t�h�e� �w�a�l�l�s�,� �w�h�i�c�h� �a�r�e� �o�b�s�t�a�c�l�e�s�;� �a�n�d� �t�h�e� �c�o�l�l�e�c�t�i�b�l�e� �i�t�e�m�s�,� �w�h�i�c�h� �a�r�e� �m�a�r�k�e�r�s� �f�o�r
�s�p�a�w�n�i�n�g� �i�t�e�m�s� �l�i�k�e� �c�o�i�n�s�,� �k�e�y�s�,� �a�n�d� �e�n�e�m�i�e�s�.

�A�d�d� �a� TileMap � �a�n�d� �n�a�m�e� �i�t� Ground �.� �D�r�a�g� �t�h�e� tileset.tres � �i�n�t�o� �t�h�e� �T�i�l�e� �S�e�t� �p�r�o�p�e�r�t�y
�a�n�d� �y�o�u�'�l�l� �s�e�e� �t�h�e� �t�i�l�e�s� �a�p�p�e�a�r�,� �r�e�a�d�y� �t�o� �b�e� �u�s�e�d�,� �o�n� �t�h�e� �r�i�g�h�t�-�h�a�n�d� �s�i�d�e� �o�f� �t�h�e� �e�d�i�t�o�r
�w�i�n�d�o�w�:
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�I�t�'�s� �v�e�r�y� �e�a�s�y� �t�o� �a�c�c�i�d�e�n�t�a�l�l�y� �c�l�i�c�k� �a�n�d� �d�r�a�g� �i�n� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w� �a�n�d� �m�o�v�e� �y�o�u�r� �w�h�o�l�e� �t�i�l�e
�m�a�p�.� �T�o� �p�r�e�v�e�n�t� �t�h�i�s�,� �m�a�k�e� �s�u�r�e� �y�o�u� �s�e�l�e�c�t� �t�h�e� Ground � �n�o�d�e� �a�n�d� �c�l�i�c�k� �t�h�e� �L�o�c�k� �b�u�t�t�o�n�:� �.

�D�u�p�l�i�c�a�t�e� �t�h�i�s� TileMap � �t�w�i�c�e� �a�n�d� �n�a�m�e� �t�h�e� �n�e�w� TileMap � �n�o�d�e�s� Walls � �a�n�d� Items �.
�R�e�m�e�m�b�e�r� �t�h�a�t� �G�o�d�o�t� �d�r�a�w�s� �o�b�j�e�c�t�s� �i�n� �t�h�e� �o�r�d�e�r� �l�i�s�t�e�d� �i�n� �t�h�e� �n�o�d�e� �t�r�e�e�,� �f�r�o�m� �t�o�p� �t�o� �b�o�t�t�o�m�,
�s�o� Ground � �s�h�o�u�l�d� �b�e� �a�t� �t�h�e� �t�o�p�,� �w�i�t�h� Walls � �a�n�d� Items � �u�n�d�e�r�n�e�a�t�h� �i�t�.

�A�s� �y�o�u�'�r�e� �d�r�a�w�i�n�g� �y�o�u�r� �l�e�v�e�l�,� �b�e� �c�a�r�e�f�u�l� �t�o� �n�o�t�e� �w�h�i�c�h� �l�a�y�e�r� �y�o�u�'�r�e� �d�r�a�w�i�n�g� �o�n�!� �Y�o�u
�s�h�o�u�l�d� �o�n�l�y� �p�l�a�c�e� �t�h�e� �i�t�e�m� �m�a�r�k�e�r�s� �o�n� �t�h�e� �I�t�e�m�s� �l�a�y�e�r�,� �f�o�r� �e�x�a�m�p�l�e�,� �b�e�c�a�u�s�e� �t�h�a�t�'�s� �w�h�e�r�e
�t�h�e� �c�o�d�e� �i�s� �g�o�i�n�g� �t�o� �l�o�o�k� �f�o�r� �o�b�j�e�c�t�s� �t�o� �c�r�e�a�t�e�.� �D�o�n�'�t� �p�l�a�c�e� �a�n�y� �o�t�h�e�r� �o�b�j�e�c�t�s� �t�h�e�r�e�,� �t�h�o�u�g�h�,
�b�e�c�a�u�s�e� �t�h�e� �l�a�y�e�r� �i�t�s�e�l�f� �w�i�l�l� �b�e� �i�n�v�i�s�i�b�l�e� �d�u�r�i�n�g� �g�a�m�e�p�l�a�y�.

�F�i�n�a�l�l�y�,� �a�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� Player � �s�c�e�n�e�.� �M�a�k�e� �s�u�r�e� �t�h�e� Player � �n�o�d�e� �i�s� �b�e�l�o�w� �t�h�e
�t�h�r�e�e� TileMap � �n�o�d�e�s�,� �s�o� �i�t� �w�i�l�l� �b�e� �d�r�a�w�n� �o�n� �t�o�p�.� �T�h�e� �f�i�n�a�l� �s�c�e�n�e� �t�r�e�e� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�L�e�v�e�l� �s�c�r�i�p�t
�N�o�w� �t�h�a�t� �t�h�e� �l�e�v�e�l� �i�s� �c�o�m�p�l�e�t�e�,� �a�t�t�a�c�h� �a� �s�c�r�i�p�t� �t�o� �c�r�e�a�t�e� �t�h�e� �l�e�v�e�l� �b�e�h�a�v�i�o�r�.� �T�h�i�s� �s�c�r�i�p�t� �w�i�l�l
�f�i�r�s�t� �s�c�a�n� �t�h�e� Items � �m�a�p� �t�o� �s�p�a�w�n� �a�n�y� �e�n�e�m�i�e�s� �a�n�d� �c�o�l�l�e�c�t�i�b�l�e�s�.� �I�t� �w�i�l�l� �a�l�s�o� �s�e�r�v�e� �t�o
�m�o�n�i�t�o�r� �f�o�r� �e�v�e�n�t�s� �t�h�a�t� �o�c�c�u�r� �d�u�r�i�n�g� �g�a�m�e�p�l�a�y�,� �s�u�c�h� �a�s� �p�i�c�k�i�n�g� �u�p� �a� �k�e�y� �o�r� �r�u�n�n�i�n�g� �i�n�t�o� �a�n
�e�n�e�m�y�:

extends Node2D

export (PackedScene) var Enemy
export (PackedScene) var Pickup

onready var items = $Items
var doors = []



�E�s�c�a�p�e� �t�h�e� �M�a�z�e �C�h�a�p�t�e�r� �3

�[� �8�7� �]

�T�h�e� �f�i�r�s�t� �t�w�o� �v�a�r�i�a�b�l�e�s� �c�o�n�t�a�i�n� �r�e�f�e�r�e�n�c�e�s� �t�o� �t�h�e� �s�c�e�n�e�s� �t�h�a�t� �w�i�l�l� �n�e�e�d� �t�o� �b�e� �i�n�s�t�a�n�c�e�d� �f�r�o�m
�t�h�e� Items � �m�a�p�.� �S�i�n�c�e� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �m�a�p� �n�o�d�e� �w�i�l�l� �b�e� �r�e�f�e�r�e�n�c�e�d� �f�r�e�q�u�e�n�t�l�y�,� �y�o�u� �c�a�n� �c�a�c�h�e
�t�h�e� $Items � �l�o�o�k�u�p� �i�n� �a� �v�a�r�i�a�b�l�e� �t�o� �s�a�v�e� �s�o�m�e� �t�i�m�e�.� �F�i�n�a�l�l�y�,� �a�n� �a�r�r�a�y� �c�a�l�l�e�d� doors � �w�i�l�l
�c�o�n�t�a�i�n� �t�h�e� �d�o�o�r� �l�o�c�a�t�i�o�n�(�s�)� �f�o�u�n�d� �o�n� �t�h�e� �m�a�p�.

�S�a�v�e� �t�h�e� �s�c�r�i�p�t� �a�n�d� �d�r�a�g� �t�h�e� Enemy.tscn � �a�n�d� Pickup.tscn � �f�i�l�e�s� �i�n�t�o� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e
�p�r�o�p�e�r�t�i�e�s� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.

�N�o�w�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �f�o�r� _ready() �:

func _ready():
    randomize()
    $Items.hide()
    set_camera_limits()
    var door_id = $Walls.tile_set.find_tile_by_name('door_red')
    for cell in $Walls.get_used_cells_by_id(door_id):
        doors.append(cell)
    spawn_items()
    $Player.connect('dead', self, 'game_over')
    $Player.connect('grabbed_key', self, '_on_Player_grabbed_key')
    $Player.connect('win', self, '_on_Player_win')

�T�h�e� �f�u�n�c�t�i�o�n� �s�t�a�r�t�s� �b�y� �e�n�s�u�r�i�n�g� �t�h�a�t� �t�h�e� Items � �t�i�l�e�m�a�p� �i�s� �h�i�d�d�e�n�.� �Y�o�u� �d�o�n�'�t� �w�a�n�t� �t�h�e� �p�l�a�y�e�r
�t�o� �s�e�e� �t�h�o�s�e� �t�i�l�e�s�;� �t�h�e�y� �e�x�i�s�t� �s�o� �t�h�e� �s�c�r�i�p�t� �c�a�n� �d�e�t�e�c�t� �w�h�e�r�e� �t�o� �s�p�a�w�n� �i�t�e�m�s�.

�N�e�x�t�,� �t�h�e� �c�a�m�e�r�a� �l�i�m�i�t�s� �m�u�s�t� �b�e� �s�e�t�,� �e�n�s�u�r�i�n�g� �t�h�a�t� �i�t� �c�a�n�'�t� �s�c�r�o�l�l� �p�a�s�t� �t�h�e� �e�d�g�e�s� �o�f� �t�h�e� �m�a�p�.
�Y�o�u�'�l�l� �c�r�e�a�t�e� �a� �f�u�n�c�t�i�o�n� �t�o� �h�a�n�d�l�e� �t�h�a�t� �(�s�e�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e�)�.

�W�h�e�n� �t�h�e� �p�l�a�y�e�r� �f�i�n�d�s� �a� �k�e�y�,� �t�h�e� �d�o�o�r�(�s�)� �n�e�e�d� �t�o� �b�e� �o�p�e�n�e�d�,� �s�o� �t�h�e� �n�e�x�t� �p�a�r�t� �s�e�a�r�c�h�e�s� �t�h�e
Walls � �m�a�p� �f�o�r� �a�n�y� door_red � �t�i�l�e�s� �a�n�d� �s�t�o�r�e�s� �t�h�e�m� �i�n� �a�n� �a�r�r�a�y�.� �N�o�t�e� �t�h�a�t� �y�o�u� �m�u�s�t� �f�i�r�s�t� 
�f�i�n�d� �t�h�e� �t�i�l�e�'�s� id � �f�r�o�m� �t�h�e� TileSet �,� �b�e�c�a�u�s�e� �t�h�e� �c�e�l�l�s� �o�f� �t�h�e� TileMap � �o�n�l�y� �c�o�n�t�a�i�n� �I�D
�n�u�m�b�e�r�s� �t�h�a�t� �r�e�f�e�r� �t�o� �t�h�e� �t�i�l�e� �s�e�t�.

�M�o�r�e� �o�n� �t�h�e� spawn_items() � �f�u�n�c�t�i�o�n� �f�o�l�l�o�w�s�.

�F�i�n�a�l�l�y�,� �t�h�e� Player � �s�i�g�n�a�l�s� �a�r�e� �a�l�l� �c�o�n�n�e�c�t�e�d� �t�o� �f�u�n�c�t�i�o�n�s� �t�h�a�t� �w�i�l�l� �p�r�o�c�e�s�s� �t�h�e�i�r� �r�e�s�u�l�t�s�.

�H�e�r�e�'�s� �h�o�w� �t�o� �s�e�t� �t�h�e� �c�a�m�e�r�a� �l�i�m�i�t�s� �t�o� �m�a�t�c�h� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �m�a�p�:

func set_camera_limits():
    var map_size = $Ground.get_used_rect()
    var cell_size = $Ground.cell_size
    $Player/Camera2D.limit_left = map_size.position.x * cell_size.x
    $Player/Camera2D.limit_top = map_size.position.y * cell_size.y
    $Player/Camera2D.limit_right = map_size.end.x * cell_size.x
    $Player/Camera2D.limit_bottom = map_size.end.y * cell_size.y
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get_used_rect() � �r�e�t�u�r�n�s� �a� Vector2 � �c�o�n�t�a�i�n�i�n�g� �t�h�e� �s�i�z�e� �o�f� �t�h�e� Ground � �l�a�y�e�r� �i�n� �c�e�l�l�s�.
�M�u�l�t�i�p�l�y�i�n�g� �t�h�i�s� �b�y� �t�h�e� cell_size � �g�i�v�e�s� �t�h�e� �t�o�t�a�l� �m�a�p� �s�i�z�e� �i�n� �p�i�x�e�l�s�,� �w�h�i�c�h� �i�s� �u�s�e�d� �t�o� �s�e�t
�t�h�e� �f�o�u�r� �l�i�m�i�t� �v�a�l�u�e�s� �o�n� �t�h�e� Camera� �n�o�d�e�.� �S�e�t�t�i�n�g� �t�h�e�s�e� �l�i�m�i�t�s� �e�n�s�u�r�e�s� �y�o�u� �w�o�n�'�t� �s�e�e� �a�n�y
�d�e�a�d� �s�p�a�c�e� �o�u�t�s�i�d�e� �t�h�e� �m�a�p� �w�h�e�n� �y�o�u� �m�o�v�e� �n�e�a�r� �t�h�e� �e�d�g�e�.

�N�o�w�,� �a�d�d� �t�h�e� spawn_items() � �f�u�n�c�t�i�o�n�:

func spawn_items():
    for cell in items.get_used_cells():
        var id = items.get_cellv(cell)
        var type = items.tile_set.tile_get_name(id)
        var pos = items.map_to_world(cell) + items.cell_size/2
        match type:
            'slime_spawn':
                var s = Enemy.instance()
                s.position = pos
                s.tile_size = items.cell_size
                add_child(s)
            'player_spawn':
                $Player.position = pos
                $Player.tile_size = items.cell_size
            'coin', 'key_red', 'star':
                var p = Pickup.instance()
                p.init(type, pos)
                add_child(p)

�T�h�i�s� �f�u�n�c�t�i�o�n� �l�o�o�k�s� �f�o�r� �t�h�e� �t�i�l�e�s� �i�n� �t�h�e� Items � �l�a�y�e�r�,� �r�e�t�u�r�n�e�d� �b�y� get_used_cells() �.� �E�a�c�h
�c�e�l�l� �h�a�s� �a�n� id � �t�h�a�t� �m�a�p�s� �t�o� �a� �n�a�m�e� �i�n� �t�h�e� TileSet � �(�t�h�e� �n�a�m�e�s� �t�h�a�t� �w�e�r�e� �a�s�s�i�g�n�e�d� �t�o� �e�a�c�h
�t�i�l�e� �w�h�e�n� �t�h�e� TileSet � �w�a�s� �m�a�d�e�)�.� �I�f� �y�o�u� �m�a�d�e� �y�o�u�r� �o�w�n� �t�i�l�e� �s�e�t�,� �m�a�k�e� �s�u�r�e� �y�o�u� �u�s�e� �t�h�e
�n�a�m�e�s� �t�h�a�t� �m�a�t�c�h� �y�o�u�r� �t�i�l�e�s� �i�n� �t�h�i�s� �f�u�n�c�t�i�o�n�.� �T�h�e� �n�a�m�e�s� �u�s�e�d� �i�n� �t�h�e� �p�r�e�c�e�d�i�n�g� �c�o�d�e� �m�a�t�c�h
�t�h�e� �t�i�l�e� �s�e�t� �t�h�a�t� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �a�s�s�e�t� �d�o�w�n�l�o�a�d�.

map_to_world() � �c�o�n�v�e�r�t�s� �t�h�e� �t�i�l�e� �m�a�p� �p�o�s�i�t�i�o�n� �t�o� �p�i�x�e�l� �c�o�o�r�d�i�n�a�t�e�s�.� �T�h�i�s� �g�i�v�e�s� �y�o�u� �t�h�e
�u�p�p�e�r�-�l�e�f�t� �c�o�r�n�e�r� �o�f� �t�h�e� �t�i�l�e�,� �s�o� �t�h�e�n� �y�o�u� �m�u�s�t� �a�d�d� �o�n�e� �h�a�l�f�-�s�i�z�e� �t�i�l�e� �t�o� �f�i�n�d� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e
�t�i�l�e�.� �T�h�e�n�,� �d�e�p�e�n�d�i�n�g� �o�n� �w�h�a�t� �t�i�l�e� �w�a�s� �f�o�u�n�d�,� �t�h�e� �m�a�t�c�h�i�n�g� �i�t�e�m� �o�b�j�e�c�t� �i�s� �i�n�s�t�a�n�c�e�d�.

�F�i�n�a�l�l�y�,� �a�d�d� �t�h�e� �t�h�r�e�e� �f�u�n�c�t�i�o�n�s� �f�o�r� �t�h�e� �p�l�a�y�e�r� �s�i�g�n�a�l�s�:

func game_over():
    pass

func _on_Player_win():
    pass
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func _on_Player_grabbed_key():
    for cell in doors:
        $Walls.set_cellv(cell, -1)

�T�h�e� �p�l�a�y�e�r� �s�i�g�n�a�l�s� dead � �a�n�d� win � �s�h�o�u�l�d� �e�n�d� �t�h�e� �g�a�m�e� �a�n�d� �g�o� �t�o� �a� �G�a�m�e� �O�v�e�r� �s�c�r�e�e�n
�(�w�h�i�c�h� �y�o�u� �h�a�v�e�n�'�t� �c�r�e�a�t�e�d� �y�e�t�)�.� �S�i�n�c�e� �y�o�u� �c�a�n�'�t� �w�r�i�t�e� �t�h�e� �c�o�d�e� �f�o�r� �t�h�o�s�e� �f�u�n�c�t�i�o�n�s� �y�e�t�,
�u�s�e� pass � �f�o�r� �t�h�e� �t�i�m�e� �b�e�i�n�g�.� �T�h�e� �k�e�y� �p�i�c�k�u�p� �s�i�g�n�a�l� �s�h�o�u�l�d� �r�e�m�o�v�e� �a�n�y� �d�o�o�r� �t�i�l�e�s� �(�b�y� �s�e�t�t�i�n�g
�t�h�e�i�r� �t�i�l�e� �i�n�d�e�x� �t�o� -1 �,� �w�h�i�c�h� �m�e�a�n�s� �a�n� �e�m�p�t�y� �t�i�l�e�)�.

�A�d�d�i�n�g� �m�o�r�e� �l�e�v�e�l�s
�I�f� �y�o�u� �w�a�n�t� �t�o� �m�a�k�e� �a�n�o�t�h�e�r� �l�e�v�e�l�,� �y�o�u� �j�u�s�t� �n�e�e�d� �t�o� �d�u�p�l�i�c�a�t�e� �t�h�i�s� �s�c�e�n�e� �t�r�e�e� �a�n�d� �a�t�t�a�c�h� �t�h�e
�s�a�m�e� �s�c�r�i�p�t� �t�o� �i�t�.� �T�h�e� �e�a�s�i�e�s�t� �w�a�y� �t�o� �d�o� �t�h�i�s� �i�s� �t�o� �u�s�e� �S�c�e�n�e� �|� �S�a�v�e� �A�s� �a�n�d� �s�a�v�e� �t�h�e� �l�e�v�e�l� �a�s
Level2.tscn �.� �T�h�e�n�,� �y�o�u� �c�a�n� �u�s�e� �s�o�m�e� �o�f� �t�h�e� �e�x�i�s�t�i�n�g� �t�i�l�e�s� �o�r� �d�r�a�w� �a� �w�h�o�l�e� �n�e�w� �l�e�v�e�l
�l�a�y�o�u�t�.

�F�e�e�l� �f�r�e�e� �t�o� �d�o� �t�h�i�s� �w�i�t�h� �a�s� �m�a�n�y� �l�e�v�e�l�s� �a�s� �y�o�u� �l�i�k�e�,� �m�a�k�i�n�g� �s�u�r�e� �t�o� �s�a�v�e� �t�h�e�m� �a�l�l� �i�n� �t�h�e
levels � �f�o�l�d�e�r�.� �I�n� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �s�e�e� �h�o�w� �t�o� �l�i�n�k� �t�h�e�m� �t�o�g�e�t�h�e�r� �s�o� �t�h�a�t� �e�a�c�h� �l�e�v�e�l
�w�i�l�l� �l�e�a�d� �t�o� �t�h�e� �n�e�x�t�.� �D�o�n�'�t� �w�o�r�r�y� �i�f� �y�o�u� �n�u�m�b�e�r� �t�h�e�m� �i�n�c�o�r�r�e�c�t�l�y�;� �y�o�u�'�l�l� �b�e� �a�b�l�e� �t�o� �p�u�t� �t�h�e�m
�i�n� �w�h�a�t�e�v�e�r� �o�r�d�e�r� �y�o�u� �l�i�k�e�.

�G�a�m�e� �f�l�o�w
�N�o�w� �t�h�a�t� �y�o�u� �h�a�v�e� �t�h�e� �b�a�s�i�c� �b�u�i�l�d�i�n�g� �b�l�o�c�k�s� �c�o�m�p�l�e�t�e�d�,� �y�o�u� �n�e�e�d� �t�o� �t�i�e� �e�v�e�r�y�t�h�i�n�g
�t�o�g�e�t�h�e�r�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �c�r�e�a�t�e�:

�T�h�e� �S�t�a�r�t� �a�n�d� �G�a�m�e� �O�v�e�r� �s�c�r�e�e�n�s
�A� �g�l�o�b�a�l� �s�c�r�i�p�t� �t�o� �m�a�n�a�g�e� �p�e�r�s�i�s�t�e�n�t� �d�a�t�a
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�T�h�e� �b�a�s�i�c� �f�l�o�w� �o�f� �t�h�e� �g�a�m�e� �f�o�l�l�o�w�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�r�t�:

�T�h�e� �p�l�a�y�e�r� �i�s� �s�e�n�t� �t�o� �t�h�e� �e�n�d� �s�c�r�e�e�n� �w�h�e�n�e�v�e�r� �h�e�/�s�h�e� �d�i�e�s�,� �o�r� �w�h�e�n� �t�h�e�y� �r�e�a�c�h� �a�n�d� �c�o�m�p�l�e�t�e
�t�h�e� �l�a�s�t� �l�e�v�e�l�.� �A�f�t�e�r� �a� �b�r�i�e�f� �t�i�m�e�,� �t�h�e� �e�n�d� �s�c�r�e�e�n� �r�e�t�u�r�n�s� �t�h�e� �p�l�a�y�e�r� �t�o� �t�h�e� �s�t�a�r�t� �s�c�r�e�e�n� �s�o� �t�h�a�t
�a� �n�e�w� �g�a�m�e� �c�a�n� �b�e� �p�l�a�y�e�d�.

�S�t�a�r�t� �a�n�d� �e�n�d� �s�c�r�e�e�n�s
�Y�o�u� �n�e�e�d� �t�w�o� �s�c�e�n�e�s� �f�o�r� �t�h�i�s� �p�a�r�t�:� �a� �s�t�a�r�t� �o�r� �t�i�t�l�e� �s�c�r�e�e�n� �t�h�a�t� �s�h�o�w�s� �b�e�f�o�r�e� �t�h�e� �g�a�m�e� �(�a�n�d� �l�e�t�s
�t�h�e� �p�l�a�y�e�r� �s�t�a�r�t� �t�h�e� �g�a�m�e�)�,� �a�n�d� �a� �g�a�m�e� �o�v�e�r� �s�c�r�e�e�n� �t�o� �n�o�t�i�f�y� �t�h�e� �p�l�a�y�e�r� �t�h�a�t� �t�h�e� �g�a�m�e� �h�a�s
�e�n�d�e�d�.� 

�M�a�k�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� Control � �n�o�d�e� �n�a�m�e�d� StartScreen �.� �A�d�d� �a� �L�a�b�e�l� �a�s� �a� �c�h�i�l�d
�a�n�d� �a�d�d� res://assets/Unique.ttf � �a�s� �a� �n�e�w� DynamicFont � �w�i�t�h� �a� �f�o�n�t� �s�i�z�e� �o�f� 64 �.� �S�e�t
�t�h�e� �A�l�i�g�n� �a�n�d� �V�a�l�i�g�n� �p�r�o�p�e�r�t�i�e�s� �t�o� �C�e�n�t�e�r� �a�n�d� �t�h�e� �T�e�x�t� �t�o� Escape the Maze! �.� �I�n� �t�h�e
�L�a�y�o�u�t� �m�e�n�u�,� �s�e�l�e�c�t� �F�u�l�l� �R�e�c�t�.� �N�o�w�,� �d�u�p�l�i�c�a�t�e� �t�h�i�s� �n�o�d�e� �a�n�d� �s�e�t� �t�h�e� �s�e�c�o�n�d� �l�a�b�e�l�'�s� �T�e�x�t� �t�o
�P�r�e�s�s� �<�s�p�a�c�e�>�.

�F�o�r� �t�h�i�s� �d�e�m�o�n�s�t�r�a�t�i�o�n�,� �t�h�e� StartScreen � �i�s� �b�e�i�n�g� �k�e�p�t� �v�e�r�y� �p�l�a�i�n�.� �O�n�c�e� �y�o�u� �h�a�v�e� �i�t
�w�o�r�k�i�n�g�,� �f�e�e�l� �f�r�e�e� �t�o� �a�d�d� �d�e�c�o�r�a�t�i�o�n�s�,� �o�r� �e�v�e�n� �a�n� AnimationPlayer � �t�o� �m�a�k�e� �a� �p�l�a�y�e�r
�S�p�r�i�t�e� �r�u�n� �a�c�r�o�s�s� �t�h�e� �s�c�r�e�e�n�.

�C�h�o�o�s�e� �S�c�e�n�e� �|� �S�a�v�e� �A�s� �t�o� �s�a�v�e� �a�n�o�t�h�e�r� �c�o�p�y� �o�f� �t�h�i�s� �s�c�e�n�e� �a�n�d� �n�a�m�e� �i�t� EndScreen �.� �D�e�l�e�t�e
�t�h�e� �s�e�c�o�n�d� Label � �(�t�h�e� �o�n�e� �t�h�a�t� �s�a�y�s� �P�r�e�s�s� �<�s�p�a�c�e�>�)� �a�n�d� �a�d�d� �a� Timer � �n�o�d�e�.� �S�e�t
�t�h�e� �A�u�t�o�s�t�a�r�t� �p�r�o�p�e�r�t�y� �t�o� �O�n�,� �O�n�e� �S�h�o�t� �t�o� �O�n�,� �a�n�d� �W�a�i�t� �T�i�m�e� �t�o� 3�.
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�T�h�e� Timer � �w�i�l�l� �s�e�n�d� �t�h�e� �g�a�m�e� �b�a�c�k� �t�o� �t�h�e� StartScreen � �a�f�t�e�r� �i�t� �e�x�p�i�r�e�s�.

�H�o�w�e�v�e�r�,� �b�e�f�o�r�e� �y�o�u� �c�a�n� �c�o�n�n�e�c�t� �t�h�e�s�e� �o�t�h�e�r� �s�c�e�n�e�s� �t�o�g�e�t�h�e�r�,� �y�o�u� �n�e�e�d� �t�o� �u�n�d�e�r�s�t�a�n�d� �h�o�w
�t�o� �w�o�r�k� �w�i�t�h� �p�e�r�s�i�s�t�e�n�t� �d�a�t�a� �a�n�d� �A�u�t�o�l�o�a�d�s�.

�G�l�o�b�a�l�s
�I�t� �i�s� �a� �v�e�r�y� �c�o�m�m�o�n� �s�c�e�n�a�r�i�o� �i�n� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �t�h�a�t� �y�o�u� �h�a�v�e� �s�o�m�e� �d�a�t�a� �t�h�a�t� �n�e�e�d�s� �t�o
�p�e�r�s�i�s�t� �a�c�r�o�s�s� �m�u�l�t�i�p�l�e� �s�c�e�n�e�s�.� �D�a�t�a� �t�h�a�t� �i�s� �p�a�r�t� �o�f� �a� �s�c�e�n�e� �i�s� �l�o�s�t� �w�h�e�n� �t�h�e� �s�c�e�n�e� �i�s� �s�w�i�t�c�h�e�d�,
�s�o� �p�e�r�s�i�s�t�e�n�t� �d�a�t�a� �m�u�s�t� �r�e�s�i�d�e� �s�o�m�e�w�h�e�r�e� �o�u�t�s�i�d�e� �t�h�e� �c�u�r�r�e�n�t� �s�c�e�n�e�.

�G�o�d�o�t� �s�o�l�v�e�s� �t�h�i�s� �p�r�o�b�l�e�m� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �A�u�t�o�L�o�a�d�s�.� �T�h�e�s�e� �a�r�e� �s�c�r�i�p�t�s� �o�r� �n�o�d�e�s� �t�h�a�t� �a�r�e
�a�u�t�o�m�a�t�i�c�a�l�l�y� �l�o�a�d�e�d� �i�n� �e�v�e�r�y� �s�c�e�n�e�.� �B�e�c�a�u�s�e� �G�o�d�o�t� �d�o�e�s� �n�o�t� �s�u�p�p�o�r�t� �g�l�o�b�a�l� �v�a�r�i�a�b�l�e�s�,� �a�n
�a�u�t�o�l�o�a�d� �a�c�t�s� �l�i�k�e� �a� �S�i�n�g�l�e�t�o�n�.� �T�h�i�s� �i�s� �a� �n�o�d�e� �(�w�i�t�h� �a�t�t�a�c�h�e�d� �s�c�r�i�p�t�)� �t�h�a�t� �i�s� �a�u�t�o�m�a�t�i�c�a�l�l�y
�l�o�a�d�e�d� �i�n� �e�v�e�r�y� �s�c�e�n�e�.� �C�o�m�m�o�n� �u�s�e�s� �f�o�r� �A�u�t�o�L�o�a�d�s� �i�n�c�l�u�d�e� �s�t�o�r�i�n�g� �g�l�o�b�a�l� �d�a�t�a� �(�s�c�o�r�e�,
�p�l�a�y�e�r� �d�a�t�a�,� �a�n�d� �s�o� �o�n�)�,� �h�a�n�d�l�i�n�g� �s�c�e�n�e� �s�w�i�t�c�h�i�n�g� �f�u�n�c�t�i�o�n�s�,� �o�r� �a�n�y� �o�t�h�e�r� �f�u�n�c�t�i�o�n�s� �t�h�a�t
�n�e�e�d� �t�o� �b�e� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �c�u�r�r�e�n�t�l�y� �r�u�n�n�i�n�g� �s�c�e�n�e�.

�S�i�n�g�l�e�t�o�n� �i�s� �a� �w�e�l�l�-�k�n�o�w�n� �p�a�t�t�e�r�n� �i�n� �p�r�o�g�r�a�m�m�i�n�g� �w�h�i�c�h� �d�e�s�c�r�i�b�e�s� �a
�c�l�a�s�s� �t�h�a�t� �o�n�l�y� �a�l�l�o�w�s� �f�o�r� �a� �s�i�n�g�l�e� �i�n�s�t�a�n�c�e� �o�f� �i�t�s�e�l�f�,� �a�n�d� �p�r�o�v�i�d�e�s� �d�i�r�e�c�t
�a�c�c�e�s�s� �t�o� �i�t�s� �m�e�m�b�e�r� �v�a�r�i�a�b�l�e�s� �a�n�d� �f�u�n�c�t�i�o�n�s�.� �I�n� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�,� �i�t� �i�s
�o�f�t�e�n� �u�s�e�d� �f�o�r� �p�e�r�s�i�s�t�e�n�t� �d�a�t�a� �t�h�a�t� �n�e�e�d�s� �t�o� �b�e� �a�c�c�e�s�s�i�b�l�e� �b�y� �v�a�r�i�o�u�s� �p�a�r�t�s
�o�f� �t�h�e� �g�a�m�e�.

�W�h�e�n� �d�e�c�i�d�i�n�g� �i�f� �y�o�u� �n�e�e�d� �a� �s�i�n�g�l�e�t�o�n�,� �a�s�k� �y�o�u�r�s�e�l�f� �w�h�e�t�h�e�r� �t�h�e� �o�b�j�e�c�t� �o�r� �d�a�t�a� �n�e�e�d�s
�t�o� �a�l�w�a�y�s� �e�x�i�s�t� �a�n�d� �i�f� �t�h�e�r�e� �w�i�l�l� �a�l�w�a�y�s� �b�e� �o�n�l�y� �o�n�e� �i�n�s�t�a�n�c�e� �o�f� �t�h�a�t� �o�b�j�e�c�t�.

�G�l�o�b�a�l� �s�c�r�i�p�t
�F�i�r�s�t�,� �m�a�k�e� �a� �n�e�w� �s�c�r�i�p�t� �b�y� �c�l�i�c�k�i�n�g� �F�i�l�e� �|� �N�e�w� �i�n� �t�h�e� �S�c�r�i�p�t� �w�i�n�d�o�w�.� �M�a�k�e� �s�u�r�e� �i�t� �i�n�h�e�r�i�t�s
�f�r�o�m� Node� �(�t�h�i�s� �i�s� �t�h�e� �d�e�f�a�u�l�t�)�,� �a�n�d� �i�n� �t�h�e� Path � �f�i�e�l�d�,� �s�e�t� �t�h�e� �n�a�m�e� �t�o� Global.gd �.� �C�l�i�c�k
�C�r�e�a�t�e� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �n�e�w� �s�c�r�i�p�t�:

extends Node

var levels = ['res://levels/Level1.tscn',
              'res://levels/Level2.tscn']
var current_level

var start_screen = 'res://ui/StartScreen.tscn'
var end_screen = 'res://ui/EndScreen.tscn'
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func new_game():
    current_level = -1
    next_level()

func game_over():
    get_tree().change_scene(end_screen)

func next_level():
    current_level += 1
    if current_level >= Global.levels.size():
        # no more levels to load :(
        game_over()
    else:
        get_tree().change_scene(levels[current_level])

�T�h�i�s� �s�c�r�i�p�t� �p�r�o�v�i�d�e�s� �a� �n�u�m�b�e�r� �o�f� �f�u�n�c�t�i�o�n�s� �y�o�u�'�l�l� �n�e�e�d�.

�M�o�s�t� �o�f� �t�h�e� �w�o�r�k� �i�s� �d�o�n�e� �b�y� �t�h�e� change_scene() � �m�e�t�h�o�d� �o�f� �t�h�e� SceneTree �.� �T�h�e
SceneTree � �r�e�p�r�e�s�e�n�t�s� �t�h�e� �f�o�u�n�d�a�t�i�o�n� �o�f� �t�h�e� �c�u�r�r�e�n�t�l�y� �r�u�n�n�i�n�g� �s�c�e�n�e�.� �W�h�e�n� �a� �s�c�e�n�e� �i�s
�l�o�a�d�e�d� �o�r� �a� �n�e�w� �n�o�d�e� �i�s� �a�d�d�e�d�,� �i�t� �b�e�c�o�m�e�s� �a� �m�e�m�b�e�r� �o�f� �t�h�e� SceneTree �.� change_scene()
�r�e�p�l�a�c�e�s� �t�h�e� �c�u�r�r�e�n�t� �s�c�e�n�e� �w�i�t�h� �a� �g�i�v�e�n� �o�n�e�.� 

�T�h�e� next_level() � �f�u�n�c�t�i�o�n� �p�r�o�g�r�e�s�s�e�s� �t�h�r�o�u�g�h� �t�h�e� �l�i�s�t� �o�f� �l�e�v�e�l�s� �y�o�u�'�v�e� �m�a�d�e�,� �w�h�i�c�h� �a�r�e
�l�i�s�t�e�d� �i�n� �t�h�e� levels � �a�r�r�a�y�.� �I�f� �y�o�u� �r�e�a�c�h� �t�h�e� �e�n�d� �o�f� �t�h�e� �l�i�s�t�,� �t�h�e� �g�a�m�e� �e�n�d�s�.

�T�o� �a�d�d� �t�h�i�s� �s�c�r�i�p�t� �a�s� �a�n� �a�u�t�o�l�o�a�d�,� �o�p�e�n� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �a�n�d� �c�l�i�c�k� �o�n� �t�h�e� �A�u�t�o�L�o�a�d� �t�a�b�.
�C�l�i�c�k� �t�h�e� �.�.� �b�u�t�t�o�n� �n�e�x�t� �t�o� �P�a�t�h� �a�n�d� �s�e�l�e�c�t� �y�o�u�r� Global.gd � �s�c�r�i�p�t�.� �T�h�e� �n�o�d�e� �N�a�m�e� �w�i�l�l
�a�u�t�o�m�a�t�i�c�a�l�l�y� �b�e� �s�e�t� �t�o� �G�l�o�b�a�l� �(�t�h�i�s� �i�s� �t�h�e� �n�a�m�e� �y�o�u�'�l�l� �u�s�e� �t�o� �r�e�f�e�r�e�n�c�e� �t�h�e� �n�o�d�e� �i�n� �y�o�u�r
�s�c�r�i�p�t�s�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�)�:
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�N�o�w�,� �y�o�u� �c�a�n� �a�c�c�e�s�s� �a�n�y� �o�f� �t�h�e� �g�l�o�b�a�l� �s�c�r�i�p�t�'�s� �p�r�o�p�e�r�t�i�e�s� �b�y� �u�s�i�n�g� �i�t�s� �n�a�m�e� �i�n� �a�n�y� �s�c�r�i�p�t
�a�c�r�o�s�s� �y�o�u�r� �w�h�o�l�e� �g�a�m�e�,� �f�o�r� �e�x�a�m�p�l�e�,� Global.current_level �.

�A�t�t�a�c�h� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�i�p�t� �t�o� �t�h�e� StartScreen �:

extends Control

func _input(event):
    if event.is_action_pressed('ui_select'):
        Global.new_game()

�T�h�i�s� �s�c�r�i�p�t� �w�a�i�t�s� �f�o�r� �t�h�e� �s�p�a�c�e�b�a�r� �t�o� �b�e� �p�r�e�s�s�e�d� �a�n�d� �t�h�e�n� �c�a�l�l�s� �t�h�e� new_game() � �f�u�n�c�t�i�o�n� �o�f
Global �.

�A�d�d� �t�h�i�s� �o�n�e� �t�o� EndScreen �:

extends Control

func _on_Timer_timeout():
    get_tree().change_scene(Global.start_screen)

�Y�o�u�'�l�l� �a�l�s�o� �n�e�e�d� �t�o� �c�o�n�n�e�c�t� �t�h�e� timeout � �s�i�g�n�a�l� �o�f� Timer �.� �T�o� �d�o� �t�h�i�s�,� �y�o�u� �h�a�v�e� �t�o� �c�r�e�a�t�e� �t�h�e
�s�c�r�i�p�t� �f�i�r�s�t�,� �t�h�e�n� �t�h�e� Connect � �b�u�t�t�o�n� �w�i�l�l� �c�r�e�a�t�e� �t�h�e� �n�e�w� �f�u�n�c�t�i�o�n� �f�o�r� �y�o�u�.

�I�n� �t�h�e� Level.gd � �s�c�r�i�p�t�,� �y�o�u� �c�a�n� �n�o�w� �f�i�l�l� �i�n� �t�h�e� �r�e�m�a�i�n�i�n�g� �t�w�o� �f�u�n�c�t�i�o�n�s�:

func _on_Player_win():
    Global.next_level()

func game_over():
    Global.game_over()

�S�c�o�r�e
�T�h�e� �g�l�o�b�a�l� �s�i�n�g�l�e�t�o�n� �i�s� �a� �g�r�e�a�t� �p�l�a�c�e� �t�o� �k�e�e�p� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�o�r�e� �s�o� �t�h�a�t� �i�t� �w�i�l�l� �b�e� �p�e�r�s�i�s�t�e�n�t
�f�r�o�m� �l�e�v�e�l� �t�o� �l�e�v�e�l�.� �S�t�a�r�t� �b�y� �a�d�d�i�n�g� �a� var score � �v�a�r�i�a�b�l�e� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �f�i�l�e�,� �a�n�d� �t�h�e�n� �i�n
new_game() �,� �a�d�d� score = 0 �.
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�N�o�w�,� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �a� �p�o�i�n�t� �w�h�e�n�e�v�e�r� �a� �c�o�i�n� �i�s� �c�o�l�l�e�c�t�e�d�.� �G�o� �t�o� Pickup.gd � �a�n�d
�a�d�d� signal coin_pickup � �a�t� �t�h�e� �t�o�p�.� �Y�o�u� �c�a�n� �e�m�i�t� �t�h�i�s� �s�i�g�n�a�l� �i�n� �t�h�e� pickup() � �f�u�n�c�t�i�o�n�:

func pickup():
    match type:
        'coin':
            emit_signal('coin_pickup', 1)
    $CollisionShape2D.disabled = true
    $Tween.start()

�T�h�e� �v�a�l�u�e� �o�f� 1� �i�s� �i�n�c�l�u�d�e�d� �h�e�r�e� �i�n� �c�a�s�e� �y�o�u� �w�a�n�t� �t�o� �l�a�t�e�r� �c�h�a�n�g�e� �t�h�e� �n�u�m�b�e�r� �o�f� �p�o�i�n�t�s� �t�h�a�t
�c�o�i�n�s� �a�r�e� �w�o�r�t�h�,� �o�r� �a�d�d� �o�t�h�e�r� �o�b�j�e�c�t�s� �t�h�a�t� �a�d�d� �d�i�f�f�e�r�e�n�t� �p�o�i�n�t� �a�m�o�u�n�t�s�.� �T�h�i�s� �s�i�g�n�a�l� �w�i�l�l� �b�e
�u�s�e�d� �t�o� �u�p�d�a�t�e� �t�h�e� �d�i�s�p�l�a�y�,� �s�o� �n�o�w� �y�o�u� �c�a�n� �c�r�e�a�t�e� �t�h�e� HUD�.� 

�M�a�k�e� �a� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a� CanvasLayer � �n�a�m�e�d� HUD� �a�n�d� �s�a�v�e� �t�h�e� �s�c�e�n�e�.� �A�d�d� �a
MarginContainer � �n�o�d�e� �a�s� �a� �c�h�i�l�d�,� �a�n�d� �u�n�d�e�r� �t�h�a�t�,� �a� Label � �n�a�m�e�d� ScoreLabel �.

�S�e�t� �t�h�e� MarginContainer � �L�a�y�o�u�t� �t�o� �T�o�p� �W�i�d�e� �a�n�d� �i�t�s� �f�o�u�r� �m�a�r�g�i�n� �p�r�o�p�e�r�t�i�e�s� �(�f�o�u�n�d
�u�n�d�e�r� �C�u�s�t�o�m� �C�o�n�s�t�a�n�t�s�)� �a�l�l� �t�o� 20 �.� �A�d�d� �t�h�e� �s�a�m�e� �C�u�s�t�o�m� �F�o�n�t� �p�r�o�p�e�r�t�i�e�s� �y�o�u� �u�s�e�d� �b�e�f�o�r�e
�f�o�r� �t�h�e� �s�t�a�r�t� �a�n�d� �e�n�d� �s�c�r�e�e�n�s�,� �t�h�e�n� �a�t�t�a�c�h� �a� �s�c�r�i�p�t�:

extends CanvasLayer

func _ready():
    $MarginContainer/ScoreLabel.text = str(Global.score)

func update_score(value):
    Global.score += value
    $MarginContainer/ScoreLabel.text = str(Global.score)

�A�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� HUD� �t�o� �t�h�e� Level � �s�c�e�n�e�.� �R�e�m�e�m�b�e�r� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �p�r�o�j�e�c�t� �t�h�a�t
�t�h�e� CanvasLayer � �n�o�d�e� �w�i�l�l� �r�e�m�a�i�n� �o�n� �t�o�p� �o�f� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �g�a�m�e�.� �I�t� �w�i�l�l� �a�l�s�o� �i�g�n�o�r�e� �a�n�y
�c�a�m�e�r�a� �m�o�v�e�m�e�n�t�,� �s�o� �t�h�e� �d�i�s�p�l�a�y� �w�i�l�l� �r�e�m�a�i�n� �f�i�x�e�d� �i�n� �p�l�a�c�e� �a�s� �t�h�e� �p�l�a�y�e�r� �m�o�v�e�s� �a�r�o�u�n�d� �t�h�e
�l�e�v�e�l�.

�F�i�n�a�l�l�y�,� �i�n� �t�h�e� Level.gd � �s�c�r�i�p�t�,� �w�h�e�n� �y�o�u� �s�p�a�w�n� �a� �n�e�w� �c�o�l�l�e�c�t�i�b�l�e� �o�b�j�e�c�t�,� �c�o�n�n�e�c�t� �t�h�e� �s�i�g�n�a�l
�t�o� �t�h�e� HUD� �f�u�n�c�t�i�o�n�:

    'coin', 'key_red', 'star':
        var p = Pickup.instance()
        p.init(type, pos)
        add_child(p)
        p.connect('coin_pickup', $HUD, 'update_score')

�R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �c�o�l�l�e�c�t� �a� �f�e�w� �c�o�i�n�s� �t�o� �c�o�n�f�i�r�m� �t�h�a�t� �t�h�e� �s�c�o�r�e� �i�s� �u�p�d�a�t�i�n�g�.



�E�s�c�a�p�e� �t�h�e� �M�a�z�e �C�h�a�p�t�e�r� �3

�[� �9�5� �]

�S�a�v�i�n�g� �t�h�e� �H�i�g�h� �S�c�o�r�e
�M�a�n�y� �g�a�m�e�s� �r�e�q�u�i�r�e� �y�o�u� �t�o� �s�a�v�e� �s�o�m�e� �k�i�n�d� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �b�e�t�w�e�e�n� �p�l�a�y� �s�e�s�s�i�o�n�s�.� �T�h�i�s� �i�s
�i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �y�o�u� �w�a�n�t� �t�o� �r�e�m�a�i�n� �a�v�a�i�l�a�b�l�e�,� �e�v�e�n� �w�h�e�n� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �i�t�s�e�l�f� �h�a�s� �q�u�i�t�.
�E�x�a�m�p�l�e�s� �i�n�c�l�u�d�e� �s�a�v�e�d� �g�a�m�e�s�,� �u�s�e�r�-�c�r�e�a�t�e�d� �c�o�n�t�e�n�t�,� �o�r� �d�o�w�n�l�o�a�d�a�b�l�e� �r�e�s�o�u�r�c�e� �p�a�c�k�s�.� �F�o�r
�t�h�i�s� �g�a�m�e�,� �y�o�u�'�l�l� �s�a�v�e� �a� �H�i�g�h� �S�c�o�r�e� �v�a�l�u�e� �t�h�a�t� �w�i�l�l� �p�e�r�s�i�s�t� �a�c�r�o�s�s� �g�a�m�e� �s�e�s�s�i�o�n�s�.

�R�e�a�d�i�n�g� �a�n�d� �w�r�i�t�i�n�g� �f�i�l�e�s
�A�s� �y�o�u�'�v�e� �s�e�e�n� �b�e�f�o�r�e�,� �G�o�d�o�t� �k�e�e�p�s� �a�l�l� �r�e�s�o�u�r�c�e�s� �s�t�o�r�e�d� �a�s� �f�i�l�e�s� �i�n� �t�h�e� �p�r�o�j�e�c�t� �f�o�l�d�e�r�.� �F�r�o�m
�c�o�d�e�,� �t�h�e�s�e� �a�r�e� �a�c�c�e�s�s�i�b�l�e� �u�n�d�e�r� �t�h�e� res:// � �f�o�l�d�e�r� �p�a�t�h�.� �F�o�r
�e�x�a�m�p�l�e�,� res://project.godot � �w�i�l�l� �a�l�w�a�y�s� �p�o�i�n�t� �t�o� �t�h�e� �c�u�r�r�e�n�t� �p�r�o�j�e�c�t�'�s� �c�o�n�f�i�g�u�r�a�t�i�o�n
�f�i�l�e�,� �n�o� �m�a�t�t�e�r� �w�h�e�r�e� �o�n� �y�o�u�r� �c�o�m�p�u�t�e�r� �t�h�e� �p�r�o�j�e�c�t� �i�s� �a�c�t�u�a�l�l�y� �s�t�o�r�e�d�.

�H�o�w�e�v�e�r�,� �t�h�e� res:// � �f�i�l�e�s�y�s�t�e�m� �i�s� �s�e�t� �a�s� �r�e�a�d�-�o�n�l�y� �f�o�r� �s�a�f�e�t�y� �w�h�e�n� �t�h�e� �p�r�o�j�e�c�t� �i�s� �r�u�n�.� �I�t� �i�s
�a�l�s�o� �r�e�a�d�-�o�n�l�y� �w�h�e�n� �t�h�e� �p�r�o�j�e�c�t� �i�s� �e�x�p�o�r�t�e�d�.� �A�n�y� �d�a�t�a� �t�h�a�t� �n�e�e�d�s� �t�o� �b�e� �r�e�t�a�i�n�e�d� �b�y� �t�h�e� �u�s�e�r
�i�s� �p�l�a�c�e�d� �i�n� �t�h�e� user:// � �f�i�l�e� �p�a�t�h�.� �W�h�e�r�e� �t�h�i�s� �f�o�l�d�e�r� �p�h�y�s�i�c�a�l�l�y� �e�x�i�s�t�s� �w�i�l�l� �v�a�r�y� �d�e�p�e�n�d�i�n�g
�o�n� �w�h�a�t� �p�l�a�t�f�o�r�m� �t�h�e� �g�a�m�e� �i�s� �r�u�n�n�i�n�g� �o�n�.

�Y�o�u� �c�a�n� �f�i�n�d� �t�h�e� �c�u�r�r�e�n�t� �p�l�a�t�f�o�r�m�'�s� �u�s�e�r�-�w�r�i�t�a�b�l�e� �d�a�t�a� �f�o�l�d�e�r
�u�s�i�n�g� OS.get_user_data_dir() �.� �A�d�d� �a� print() � �s�t�a�t�e�m�e�n�t� �t�o� �t�h�e
ready() � �f�u�n�c�t�i�o�n� �o�f� �o�n�e� �o�f� �y�o�u�r� �s�c�r�i�p�t�s� �t�o� �s�e�e� �w�h�a�t� �t�h�e� �l�o�c�a�t�i�o�n� �i�s� �o�n� �y�o�u�r
�s�y�s�t�e�m�.

�R�e�a�d�i�n�g� �a�n�d� �w�r�i�t�i�n�g� �t�o� �f�i�l�e�s� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �u�s�i�n�g� �a� File � �o�b�j�e�c�t�.� �T�h�i�s� �o�b�j�e�c�t� �i�s� �u�s�e�d� �t�o
�o�p�e�n� �t�h�e� �f�i�l�e� �i�n� �r�e�a�d� �a�n�d�/�o�r� �w�r�i�t�e� �m�o�d�e�,� �a�n�d� �c�a�n� �a�l�s�o� �b�e� �u�s�e�d� �t�o� �t�e�s�t� �f�o�r� �a� �f�i�l�e�'�s� �e�x�i�s�t�e�n�c�e�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� Global.gd �:

var highscore = 0
var score_file = "user://highscore.txt"

func setup():
    var f = File.new()
    if f.file_exists(score_file):
        f.open(score_file, File.READ)
        var content = f.get_as_text()
        highscore = int(content)
        f.close()
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�Y�o�u� �f�i�r�s�t� �n�e�e�d� �t�o� �t�e�s�t� �w�h�e�t�h�e�r� �t�h�e� �f�i�l�e� �e�x�i�s�t�s�.� �I�f� �i�t� �d�o�e�s�,� �y�o�u� �c�a�n� �r�e�a�d� �t�h�e� �v�a�l�u�e�,� �w�h�i�c�h� �i�s
�b�e�i�n�g� �s�t�o�r�e�d� �a�s� �h�u�m�a�n�-�r�e�a�d�a�b�l�e� �t�e�x�t�,� �a�n�d� �a�s�s�i�g�n� �i�t� �t�o� �t�h�e� highscore � �v�a�r�i�a�b�l�e�.� �B�i�n�a�r�y� �d�a�t�a
�c�a�n� �a�l�s�o� �b�e� �s�t�o�r�e�d� �i�n� �f�i�l�e�s�,� �i�f� �n�e�e�d�e�d�,� �b�u�t� �t�e�x�t� �w�i�l�l� �a�l�l�o�w� �y�o�u� �t�o� �l�o�o�k� �a�t� �t�h�e� �f�i�l�e� �y�o�u�r�s�e�l�f� �a�n�d
�c�h�e�c�k� �t�h�a�t� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �c�h�e�c�k� �i�f� �t�h�e� �p�l�a�y�e�r� �h�a�s� �b�e�a�t� �t�h�e� �p�r�e�v�i�o�u�s� �h�i�g�h� �s�c�o�r�e�:

func game_over():
    if score > highscore:
        highscore = score
        save_score()
    get_tree().change_scene(end_screen)

func save_score():
    var f = File.new()
    f.open(score_file, File.WRITE)
    f.store_string(str(highscore))
    f.close()

�T�h�e� save_score() � �f�u�n�c�t�i�o�n� �o�p�e�n�s� �t�h�e� �f�i�l�e� �t�o� �w�r�i�t�e� �t�h�e� �n�e�w� �v�a�l�u�e�.� �N�o�t�e� �t�h�a�t� �i�f� �t�h�e� �f�i�l�e
�d�o�e�s�n�'�t� �e�x�i�s�t�,� �o�p�e�n�i�n�g� �i�n� WRITE� �m�o�d�e� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �c�r�e�a�t�e� �i�t�.

�N�e�x�t�,� �y�o�u� �n�e�e�d� �t�o� �c�a�l�l� �t�h�e� setup() � �f�u�n�c�t�i�o�n� �w�h�e�n� �t�h�e� �g�a�m�e� �s�t�a�r�t�s�,� �s�o� �a�d�d� �t�h�i�s� �t�o
Global.gd �:

func _ready():
    setup()

�F�i�n�a�l�l�y�,� �t�o� �d�i�s�p�l�a�y� �t�h�e� �h�i�g�h� �s�c�o�r�e�,� �a�d�d� �a�n�o�t�h�e�r� Label � �n�o�d�e� �t�o� �t�h�e� StartScreen � �s�c�e�n�e� �(�y�o�u
�c�a�n� �d�u�p�l�i�c�a�t�e� �o�n�e� �o�f� �t�h�e� �e�x�i�s�t�i�n�g� �o�n�e�s�)�.� �A�r�r�a�n�g�e� �i�t� �b�e�l�o�w� �t�h�e� �o�t�h�e�r� �L�a�b�e�l�s� �(�o�r� �i�n� �w�h�a�t�e�v�e�r
�o�r�d�e�r� �y�o�u� �l�i�k�e�)� �a�n�d� �n�a�m�e� �i�t� ScoreNotice �.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �s�c�r�i�p�t�:

func _ready():
    $ScoreNotice.text = "High Score: " + str(Global.highscore)

�R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �c�h�e�c�k� �t�h�a�t� �y�o�u�r� �h�i�g�h� �s�c�o�r�e� �i�s� �i�n�c�r�e�a�s�i�n�g� �(�w�h�e�n� �y�o�u� �b�e�a�t� �i�t�)� �a�n�d
�p�e�r�s�i�s�t�i�n�g� �w�h�e�n� �y�o�u� �q�u�i�t� �a�n�d� �s�t�a�r�t� �t�h�e� �g�a�m�e� �a�g�a�i�n�.

�F�i�n�i�s�h�i�n�g� �t�o�u�c�h�e�s
�N�o�w� �t�h�a�t� �t�h�e� �m�a�i�n� �f�u�n�c�t�i�o�n�a�l�i�t�y� �o�f� �t�h�e� �g�a�m�e� �i�s� �c�o�m�p�l�e�t�e�,� �y�o�u� �c�a�n� �a�d�d� �a� �f�e�w� �m�o�r�e� �f�e�a�t�u�r�e�s
�t�o� �p�o�l�i�s�h� �i�t� �u�p� �a� �l�i�t�t�l�e� �b�i�t�.
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�D�e�a�t�h� �a�n�i�m�a�t�i�o�n
�W�h�e�n� �t�h�e� �e�n�e�m�y� �h�i�t�s� �t�h�e� �p�l�a�y�e�r�,� �y�o�u� �c�a�n� �a�d�d� �a� �s�m�a�l�l� �a�n�i�m�a�t�i�o�n� �r�a�t�h�e�r� �t�h�a�n� �j�u�s�t� �e�n�d�i�n�g� �t�h�e
�g�a�m�e�.� �T�h�e� �e�f�f�e�c�t� �w�i�l�l� �s�p�i�n� �t�h�e� �c�h�a�r�a�c�t�e�r� �a�r�o�u�n�d� �w�h�i�l�e� �s�h�r�i�n�k�i�n�g� �i�t�s� �s�c�a�l�e� �p�r�o�p�e�r�t�y�.

�S�t�a�r�t� �b�y� �s�e�l�e�c�t�i�n�g� �t�h�e� AnimationPlayer � �n�o�d�e� �o�f� �t�h�e� Player � �a�n�d� �c�l�i�c�k�i�n�g� �t�h�e� �N�e�w

�A�n�i�m�a�t�i�o�n� �b�u�t�t�o�n�:� �.� �N�a�m�e� �t�h�e� �n�e�w� �a�n�i�m�a�t�i�o�n� die �.

�I�n� �t�h�i�s� �a�n�i�m�a�t�i�o�n�,� �y�o�u�'�l�l� �b�e� �a�n�i�m�a�t�i�n�g� �t�h�e� �S�p�r�i�t�e�'�s� �R�o�t�a�t�i�o�n� �D�e�g�r�e�e�s� �a�n�d� �S�c�a�l�e� �p�r�o�p�e�r�t�i�e�s�.

�F�i�n�d� �t�h�e� �R�o�t�a�t�i�o�n� �D�e�g�r�e�e�s� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �a�n�d� �c�l�i�c�k� �t�h�e� �k�e�y�,� �,� �t�o� �a�d�d� �a� �t�r�a�c�k�.
�M�o�v�e� �t�h�e� �s�c�r�u�b�b�e�r� �t�o� �t�h�e� �e�n�d� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n�,� �c�h�a�n�g�e� �R�o�t�a�t�i�o�n� �D�e�g�r�e�e�s� �t�o� �3�6�0�,� �a�n�d� �c�l�i�c�k
�t�h�e� �k�e�y� �a�g�a�i�n�.� �T�r�y� �p�l�a�y�i�n�g� �t�h�e� �a�n�i�m�a�t�i�o�n� �t�o� �s�e�e� �t�h�e� �c�h�a�r�a�c�t�e�r� �s�p�i�n�.

�K�e�e�p� �i�n� �m�i�n�d� �t�h�a�t� �w�h�i�l�e� �d�e�g�r�e�e�s� �a�r�e� �t�y�p�i�c�a�l�l�y� �u�s�e�d� �f�o�r� �I�n�s�p�e�c�t�o�r
�p�r�o�p�e�r�t�i�e�s�,� �w�h�e�n� �w�r�i�t�i�n�g� �c�o�d�e� �m�o�s�t� �G�o�d�o�t� �f�u�n�c�t�i�o�n�s� �e�x�p�e�c�t� �a�n�g�l�e�s� �t�o� �b�e
�m�e�a�s�u�r�e�d� �i�n� �r�a�d�i�a�n�s�.

�N�o�w�,� �d�o� �t�h�e� �s�a�m�e� �t�h�i�n�g� �w�i�t�h� �t�h�e� �S�c�a�l�e� �p�r�o�p�e�r�t�y�.� �A�d�d� �a� �k�e�y�f�r�a�m�e� �(�a�t� �t�h�e� �b�e�g�i�n�n�i�n�g�!�)� �f�o�r� (1,
1) � �a�n�d� �t�h�e�n� �a�n�o�t�h�e�r� �a�t� �t�h�e� �e�n�d� �w�i�t�h� �t�h�e� �s�c�a�l�e� �s�e�t� �t�o� (0.2, 0.2) �.� �T�r�y� �p�l�a�y�i�n�g� �t�h�e� �a�n�i�m�a�t�i�o�n
�a�g�a�i�n� �t�o� �s�e�e� �t�h�e� �r�e�s�u�l�t�s�.

�T�h�e� �n�e�w� �a�n�i�m�a�t�i�o�n� �n�e�e�d�s� �t�o� �b�e� �t�r�i�g�g�e�r�e�d� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �h�i�t�s� �a�n� �e�n�e�m�y�.� �A�d�d� �t�h�e
�f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� _on_Player_area_entered() � �f�u�n�c�t�i�o�n�:

if area.is_in_group('enemies'):
    area.hide()
    set_process(false)
    $CollisionShape2D.disabled = true
    $AnimationPlayer.play("die")
    yield($AnimationPlayer, 'animation_finished')
    emit_signal('dead')

�T�h�e� �a�d�d�e�d� �c�o�d�e� �t�a�k�e�s� �c�a�r�e� �o�f� �a� �f�e�w� �t�h�i�n�g�s� �t�h�a�t� �n�e�e�d� �t�o� �h�a�p�p�e�n�.� �F�i�r�s�t�,� �h�i�d�i�n�g� �t�h�e� �e�n�e�m�y� �t�h�a�t
�w�a�s� �h�i�t� �m�a�k�e�s� �s�u�r�e� �t�h�a�t� �i�t� �d�o�e�s�n�'�t� �c�o�v�e�r� �t�h�e� �p�l�a�y�e�r� �a�n�d� �p�r�e�v�e�n�t� �y�o�u� �f�r�o�m� �s�e�e�i�n�g� �o�u�r� �n�e�w
�a�n�i�m�a�t�i�o�n�.� �N�e�x�t�,� �y�o�u� �u�s�e� set_process(false) � �t�o� �s�t�o�p� �t�h�e� _process() � �f�u�n�c�t�i�o�n� �f�r�o�m
�r�u�n�n�i�n�g� �s�o� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�a�n�'�t� �k�e�e�p� �m�o�v�i�n�g� �d�u�r�i�n�g� �t�h�e� �a�n�i�m�a�t�i�o�n�.� �Y�o�u� �a�l�s�o� �n�e�e�d� �t�o
�d�i�s�a�b�l�e� �t�h�e� �p�l�a�y�e�r�'�s� �c�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n� �s�o� �t�h�a�t� �i�t� �d�o�e�s�n�'�t� �d�e�t�e�c�t� �a�n�o�t�h�e�r� �e�n�e�m�y� �i�f� �i�t� �h�a�p�p�e�n�s
�t�o� �w�a�n�d�e�r� �b�y�.
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�A�f�t�e�r� �s�t�a�r�t�i�n�g� �t�h�e� die � �a�n�i�m�a�t�i�o�n�,� �y�o�u� �n�e�e�d� �t�o� �l�e�t� �i�t� �f�i�n�i�s�h� �b�e�f�o�r�e� �e�m�i�t�t�i�n�g� �t�h�e� dead � �s�i�g�n�a�l�,� �s�o
yield � �i�s� �u�s�e�d� �t�o� �w�a�i�t� �f�o�r� �t�h�e� �s�i�g�n�a�l� �f�r�o�m� AnimationPlayer �.

�T�r�y� �r�u�n�n�i�n�g� �t�h�e� �g�a�m�e� �a�n�d� �g�e�t�t�i�n�g� �h�i�t� �b�y� �a�n� �e�n�e�m�y� �t�o� �s�e�e� �t�h�e� �a�n�i�m�a�t�i�o�n�.� �I�f� �e�v�e�r�y�t�h�i�n�g
�w�o�r�k�s� �f�i�n�e�,� �y�o�u�'�l�l� �n�o�t�i�c�e� �s�o�m�e�t�h�i�n�g� �w�r�o�n�g� �o�n� �t�h�e� �n�e�x�t� �p�l�a�y�t�h�r�o�u�g�h�:� �t�h�e� �p�l�a�y�e�r� �i�s� �t�i�n�y�!� �T�h�e
�a�n�i�m�a�t�i�o�n� �e�n�d�s� �w�i�t�h� �t�h�e� �S�p�r�i�t�e�'�s� �S�c�a�l�e� �s�e�t� �t�o� (0.2, 0.2) � �a�n�d� �n�o�t�h�i�n�g� �i�s� �s�e�t�t�i�n�g� �i�t� �b�a�c�k� �t�o
�n�o�r�m�a�l� �s�i�z�e�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �P�l�a�y�e�r�'�s� �s�c�r�i�p�t� �s�o� �t�h�a�t� �t�h�e� �s�c�a�l�e� �w�i�l�l� �a�l�w�a�y�s� �s�t�a�r�t� �a�t� �t�h�e
�r�i�g�h�t� �v�a�l�u�e�:

func _ready():
    $Sprite.scale = Vector2(1, 1)

�S�o�u�n�d� �e�f�f�e�c�t�s
�T�h�e�r�e� �a�r�e� �s�i�x� �s�o�u�n�d� �e�f�f�e�c�t�s� �i�n� �t�h�e� res://assets/audio � �f�o�l�d�e�r� �f�o�r� �y�o�u� �t�o� �u�s�e� �i�n� �t�h�e� �g�a�m�e�.
�T�h�e�s�e� �a�u�d�i�o� �f�i�l�e�s� �a�r�e� �i�n� �O�G�G� �f�o�r�m�a�t�.� �B�y� �d�e�f�a�u�l�t�,� �G�o�d�o�t� �s�e�t�s� �O�G�G� �f�i�l�e�s� �t�o� �l�o�o�p� �w�h�e�n
�i�m�p�o�r�t�e�d�.� �S�e�l�e�c�t� �t�h�e� �O�G�G� �f�i�l�e�s� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �t�a�b� �(�y�o�u� �c�a�n� �u�s�e� �S�h�i�f�t� �+� �C�l�i�c�k� �t�o� �s�e�l�e�c�t
�m�u�l�t�i�p�l�e� �f�i�l�e�s�)� �a�n�d� �c�l�i�c�k� �t�h�e� �I�m�p�o�r�t� �t�a�b� �o�n� �t�h�e� �r�i�g�h�t�-�h�a�n�d� �s�i�d�e� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�.
�U�n�c�h�e�c�k� �L�o�o�p� �a�n�d� �c�l�i�c�k� �t�h�e� �R�e�i�m�p�o�r�t� �b�u�t�t�o�n�:

�F�i�r�s�t�,� �a�d�d� �t�h�e� �p�i�c�k�u�p� �s�o�u�n�d�s� �f�o�r� �t�h�e� �i�t�e�m�s�.� �A�d�d� �t�w�o� AudioStreamPlayer � �n�o�d�e�s� �t�o� �t�h�e
Pickup � �s�c�e�n�e� �a�n�d� �n�a�m�e� �t�h�e�m� KeyPickup � �a�n�d� CoinPickup �.� �D�r�a�g� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �a�u�d�i�o
�f�i�l�e� �i�n�t�o� �t�h�e� �S�t�r�e�a�m� �p�r�o�p�e�r�t�y� �o�f� �e�a�c�h� �n�o�d�e�.
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�Y�o�u� �c�a�n� �a�l�s�o� �a�d�j�u�s�t� �t�h�e� �s�o�u�n�d�'�s� �v�o�l�u�m�e� �v�i�a� �i�t�s� �V�o�l�u�m�e� �D�b� �p�r�o�p�e�r�t�y�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e
�f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� pickup() � �f�u�n�c�t�i�o�n�:

match type:
    'coin':
        emit_signal('coin_pickup', 1)
        $CoinPickup.play()
    'key_red':
        $KeyPickup.play()

�T�h�e� �o�t�h�e�r� �s�o�u�n�d� �e�f�f�e�c�t�s� �w�i�l�l� �b�e� �a�d�d�e�d� �t�o� �t�h�e� Player � �s�c�e�n�e�.� �A�d�d� �t�h�r�e�e� �o�f
�t�h�e� AudioStreamPlayer � �a�n�d� �n�a�m�e� �t�h�e�m� Win�,� Lose �,� �a�n�d� Footsteps �,� �a�d�d�i�n�g� �t�h�e� �m�a�t�c�h�i�n�g
�s�o�u�n�d� �f�i�l�e� �t�o� �e�a�c�h� �n�o�d�e�'�s� �S�t�r�e�a�m�.� �U�p�d�a�t�e� �t�h�e� _on_Player_area_entered() � �f�u�n�c�t�i�o�n� �a�s
�f�o�l�l�o�w�s�:

    if area.type == 'star':
        $Win.play()
        $CollisionShape2D.disabled = true
        yield($Win, "finished")
        emit_signal('win')

�Y�o�u� �n�e�e�d� �t�o� �d�i�s�a�b�l�e� �t�h�e� �c�o�l�l�i�s�i�o�n� �a�n�d� yield � �f�o�r� �t�h�e� �s�o�u�n�d� �t�o� �f�i�n�i�s�h�,� �o�r� �e�l�s�e� �i�t� �w�o�u�l�d� �b�e
�i�n�s�t�a�n�t�l�y� �t�e�r�m�i�n�a�t�e�d� �b�y� �t�h�e� �n�e�x�t� �l�e�v�e�l� �l�o�a�d�i�n�g�.� �T�h�i�s� �w�a�y�,� �t�h�e� �p�l�a�y�e�r� �h�a�s� �t�i�m�e� �t�o� �h�e�a�r� �t�h�e
�s�o�u�n�d� �b�e�f�o�r�e� �m�o�v�i�n�g� �o�n�.

�T�o� �p�l�a�y� �t�h�e� �f�o�o�t�s�t�e�p�s�,� �a�d�d� $Footsteps.play() � �a�f�t�e�r� if move(dir): � �i�n� �t�h�e� _process()
�f�u�n�c�t�i�o�n�.� �N�o�t�e�:� �y�o�u� �m�a�y� �w�a�n�t� �t�o� �r�e�d�u�c�e� �t�h�e� �s�o�u�n�d� �o�f� �t�h�e� �f�o�o�t�s�t�e�p�s� �s�o� �t�h�a�t� �t�h�e�y� �d�o�n�'�t
�o�v�e�r�w�h�e�l�m� �e�v�e�r�y�t�h�i�n�g�;� �t�h�e�y� �s�h�o�u�l�d� �b�e� �s�u�b�t�l�e� �b�a�c�k�g�r�o�u�n�d� �s�o�u�n�d�s�.� �I�n� �t�h�e� Footsteps � �n�o�d�e�,
�s�e�t� �t�h�e� �V�o�l�u�m�e� �D�b� �p�r�o�p�e�r�t�y� �t�o� -30 �.
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�F�i�n�a�l�l�y�,� �t�o� �p�l�a�y� �t�h�e� Lose � �s�o�u�n�d�,� �a�d�d� �i�t� �t�o� �t�h�e� �e�n�e�m�y� �c�o�l�l�i�s�i�o�n� �c�o�d�e� �h�e�r�e�:

if area.is_in_group('enemies'):
    area.hide()
    $CollisionShape2D.disabled = true
    set_process(false)
    $Lose.play()
    $AnimationPlayer.play("die")
    yield($Lose, 'finished')
    emit_signal('dead')

�N�o�t�e� �t�h�a�t� �y�o�u� �n�e�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �y�i�e�l�d� �f�u�n�c�t�i�o�n�.� �S�i�n�c�e� �t�h�e� �s�o�u�n�d� �i�s� �s�l�i�g�h�t�l�y� �l�o�n�g�e�r� �t�h�a�n� �t�h�e
�a�n�i�m�a�t�i�o�n�,� �i�t� �w�i�l�l� �g�e�t� �c�u�t� �o�f�f� �i�f� �y�o�u� �e�n�d� �i�t� �o�n� �t�h�e� �a�n�i�m�a�t�i�o�n�'�s� �c�o�m�p�l�e�t�i�o�n�.� �A�l�t�e�r�n�a�t�i�v�e�l�y�,� �y�o�u
�c�o�u�l�d� �a�d�j�u�s�t� �t�h�e� �d�u�r�a�t�i�o�n� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n� �t�o� �m�a�t�c�h� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�e� �s�o�u�n�d�.

�S�u�m�m�a�r�y
�I�n� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u� �h�a�v�e� �l�e�a�r�n�e�d� �h�o�w� �t�o� �t�a�k�e� �a�d�v�a�n�t�a�g�e� �o�f� �G�o�d�o�t�'�s� �i�n�h�e�r�i�t�a�n�c�e� �s�y�s�t�e�m� �t�o
�o�r�g�a�n�i�z�e� �a�n�d� �s�h�a�r�e� �c�o�d�e� �b�e�t�w�e�e�n� �d�i�f�f�e�r�e�n�t� �o�b�j�e�c�t�s� �i�n� �y�o�u�r� �g�a�m�e�.� �T�h�i�s� �i�s� �a� �v�e�r�y� �p�o�w�e�r�f�u�l
�t�o�o�l� �t�h�a�t� �y�o�u� �s�h�o�u�l�d� �k�e�e�p� �i�n� �m�i�n�d� �w�h�e�n�e�v�e�r� �y�o�u� �s�t�a�r�t� �b�u�i�l�d�i�n�g� �a� �n�e�w� �g�a�m�e�.� �I�f� �y�o�u� �s�t�a�r�t
�m�a�k�i�n�g� �m�u�l�t�i�p�l�e� �o�b�j�e�c�t�s� �t�h�a�t� �r�e�p�e�a�t� �t�h�e� �s�a�m�e� �p�r�o�p�e�r�t�i�e�s� �a�n�d�/�o�r� �c�o�d�e�,� �y�o�u� �s�h�o�u�l�d� �p�r�o�b�a�b�l�y
�s�t�o�p� �a�n�d� �t�h�i�n�k� �a�b�o�u�t� �w�h�a�t� �y�o�u�'�r�e� �d�o�i�n�g�.� �A�s�k� �y�o�u�r�s�e�l�f�:� �c�a�n� �I� �u�s�e� �i�n�h�e�r�i�t�a�n�c�e� �h�e�r�e� �t�o� �s�h�a�r�e� �w�h�a�t
�t�h�e�s�e� �o�b�j�e�c�t�s� �h�a�v�e� �i�n� �c�o�m�m�o�n�?� �I�n� �a� �b�i�g�g�e�r� �g�a�m�e� �w�i�t�h� �m�a�n�y� �m�o�r�e� �o�b�j�e�c�t�s�,� �t�h�i�s� �c�a�n� �s�a�v�e� �y�o�u� �a
�l�a�r�g�e� �a�m�o�u�n�t� �o�f� �t�i�m�e�.

�Y�o�u� �s�a�w� �h�o�w� �t�h�e� TileMap � �n�o�d�e� �w�o�r�k�s� �a�n�d� �h�o�w� �i�t� �a�l�l�o�w�s� �y�o�u� �t�o� �q�u�i�c�k�l�y� �d�e�s�i�g�n� �m�a�p�s� �a�n�d
�s�p�a�w�n� �n�e�w� �o�b�j�e�c�t�s�.� �T�h�e�y� �h�a�v�e� �m�a�n�y� �u�s�e�s� �a�c�r�o�s�s� �m�a�n�y� �g�a�m�e� �g�e�n�r�e�s�.� �A�s� �y�o�u�'�l�l� �s�e�e� �l�a�t�e�r� �i�n
�t�h�i�s� �b�o�o�k�,� �T�i�l�e�M�a�p�s� �a�r�e� �a�l�s�o� �i�d�e�a�l� �f�o�r� �d�e�s�i�g�n�i�n�g� �p�l�a�t�f�o�r�m� �g�a�m�e� �l�e�v�e�l�s� �a�s� �w�e�l�l�.

�Y�o�u� �w�e�r�e� �a�l�s�o� �i�n�t�r�o�d�u�c�e�d� �t�o� �t�h�e� �A�u�t�o�L�o�a�d� �f�e�a�t�u�r�e�,� �w�h�i�c�h� �a�l�l�o�w�s� �y�o�u� �t�o� �c�r�e�a�t�e� �a� �g�l�o�b�a�l� �s�c�r�i�p�t
�t�h�a�t� �c�o�n�t�a�i�n�s� �p�e�r�s�i�s�t�e�n�t� �d�a�t�a� �u�s�e�d� �a�c�r�o�s�s� �m�u�l�t�i�p�l�e� �s�c�e�n�e�s�.� �Y�o�u� �a�l�s�o� �l�e�a�r�n�e�d� �h�o�w� �t�o
�i�m�p�l�e�m�e�n�t� �g�r�i�d�-�b�a�s�e�d� �m�o�v�e�m�e�n�t� �a�n�d� �u�s�e�d� �t�h�e� AnimationPlayer � �t�o� �w�o�r�k� �w�i�t�h� �s�p�r�i�t�e�s�h�e�e�t
�a�n�i�m�a�t�i�o�n�s�.

�I�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �G�o�d�o�t�'�s� �p�o�w�e�r�f�u�l� �p�h�y�s�i�c�s� �b�o�d�y�:� �t�h�e� RigidBody2D �.
�Y�o�u�'�l�l� �u�s�e� �i�t� �t�o� �c�r�e�a�t�e� �a� �g�a�m�e� �i�n� �a� �c�l�a�s�s�i�c� �g�e�n�r�e�:� �t�h�e� �s�p�a�c�e� �s�h�o�o�t�e�r�.



�4
�S�p�a�c�e� �R�o�c�k�s

�B�y� �n�o�w�,� �y�o�u� �s�h�o�u�l�d� �b�e� �g�e�t�t�i�n�g� �m�o�r�e� �c�o�m�f�o�r�t�a�b�l�e� �w�i�t�h� �w�o�r�k�i�n�g� �i�n� �G�o�d�o�t�;� �a�d�d�i�n�g� �n�o�d�e�s�,
�c�r�e�a�t�i�n�g� �s�c�r�i�p�t�s�,� �m�o�d�i�f�y�i�n�g� �p�r�o�p�e�r�t�i�e�s� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �a�n�d� �s�o� �o�n�.� �A�s� �y�o�u� �p�r�o�g�r�e�s�s� �t�h�r�o�u�g�h
�t�h�i�s� �b�o�o�k�,� �y�o�u� �w�o�n�'�t� �b�e� �f�o�r�c�e�d� �t�o� �r�e�h�a�s�h� �t�h�e� �b�a�s�i�c�s� �a�g�a�i�n� �a�n�d� �a�g�a�i�n�.� �I�f� �y�o�u� �f�i�n�d� �y�o�u�r�s�e�l�f
�s�t�u�c�k�,� �o�r� �f�e�e�l�i�n�g� �l�i�k�e� �y�o�u� �d�o�n�'�t� �q�u�i�t�e� �r�e�m�e�m�b�e�r� �h�o�w� �s�o�m�e�t�h�i�n�g� �i�s� �d�o�n�e�,� �f�e�e�l� �f�r�e�e� �t�o� �j�u�m�p
�b�a�c�k� �t�o� �a� �p�r�e�v�i�o�u�s� �p�r�o�j�e�c�t� �w�h�e�r�e� �i�t� �w�a�s� �e�x�p�l�a�i�n�e�d� �i�n� �m�o�r�e� �d�e�t�a�i�l�.� �A�s� �y�o�u� �r�e�p�e�a�t� �t�h�e� �m�o�r�e
�c�o�m�m�o�n� �a�c�t�i�o�n�s� �i�n� �G�o�d�o�t�,� �t�h�e�y� �w�i�l�l� �s�t�a�r�t� �t�o� �f�e�e�l� �m�o�r�e� �a�n�d� �m�o�r�e� �f�a�m�i�l�i�a�r�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,
�e�a�c�h� �c�h�a�p�t�e�r� �w�i�l�l� �i�n�t�r�o�d�u�c�e� �y�o�u� �t�o� �m�o�r�e� �n�o�d�e�s� �a�n�d� �t�e�c�h�n�i�q�u�e�s� �t�o� �e�x�p�a�n�d� �y�o�u�r
�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �G�o�d�o�t�'�s� �f�e�a�t�u�r�e�s�.

�I�n� �t�h�i�s� �n�e�x�t� �p�r�o�j�e�c�t�,� �y�o�u�'�l�l� �m�a�k�e� �a� �s�p�a�c�e� �s�h�o�o�t�e�r� �g�a�m�e� �s�i�m�i�l�a�r� �t�o� �t�h�e� �a�r�c�a�d�e� �c�l�a�s�s�i�c
�A�s�t�e�r�o�i�d�s�.� �T�h�e� �p�l�a�y�e�r� �w�i�l�l� �c�o�n�t�r�o�l� �a� �s�h�i�p� �t�h�a�t� �c�a�n� �r�o�t�a�t�e� �a�n�d� �m�o�v�e� �i�n� �a�n�y� �d�i�r�e�c�t�i�o�n�.� �T�h�e� �g�o�a�l
�w�i�l�l� �b�e� �t�o� �a�v�o�i�d� �t�h�e� �f�l�o�a�t�i�n�g� �s�p�a�c�e� �r�o�c�k�s� �a�n�d� �s�h�o�o�t� �t�h�e�m� �w�i�t�h� �t�h�e� �s�h�i�p�'�s� �l�a�s�e�r�.� �R�e�f�e�r� �t�o� �t�h�e
�f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�Y�o�u� �w�i�l�l� �l�e�a�r�n� �a�b�o�u�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �k�e�y� �t�o�p�i�c�s� �i�n� �t�h�i�s� �p�r�o�j�e�c�t�:

�P�h�y�s�i�c�s� �u�s�i�n�g� RigidBody2D

�F�i�n�i�t�e� �S�t�a�t�e� �M�a�c�h�i�n�e�s
�B�u�i�l�d�i�n�g� �a� �d�y�n�a�m�i�c�,� �s�c�a�l�a�b�l�e� �U�I
�S�o�u�n�d� �a�n�d� �m�u�s�i�c
�P�a�r�t�i�c�l�e� �e�f�f�e�c�t�s

�P�r�o�j�e�c�t� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �p�r�o�j�e�c�t� �a�n�d� �d�o�w�n�l�o�a�d� �t�h�e� �p�r�o�j�e�c�t� �a�s�s�e�t�s� �f�r�o�m� https:/ � / �github. � com/
PacktPublishing/ � Godot- �Game- �Engine- � Projects/ � releases �.

�F�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u�'�l�l� �s�e�t� �u�p� �c�u�s�t�o�m� �i�n�p�u�t� �a�c�t�i�o�n�s� �u�s�i�n�g� �t�h�e� �I�n�p�u�t� �M�a�p�.� �U�s�i�n�g� �t�h�i�s� �f�e�a�t�u�r�e�,
�y�o�u� �c�a�n� �d�e�f�i�n�e� �c�u�s�t�o�m� �e�v�e�n�t�s� �a�n�d� �a�s�s�i�g�n� �d�i�f�f�e�r�e�n�t� �k�e�y�s�,� �m�o�u�s�e� �e�v�e�n�t�s�,� �o�r� �o�t�h�e�r� �i�n�p�u�t�s� �t�o
�t�h�e�m�.� �T�h�i�s� �a�l�l�o�w�s� �f�o�r� �m�o�r�e� �f�l�e�x�i�b�i�l�i�t�y� �i�n� �d�e�s�i�g�n�i�n�g� �y�o�u�r� �g�a�m�e�,� �a�s� �y�o�u�r� �c�o�d�e� �c�a�n� �b�e� �w�r�i�t�t�e�n
�t�o� �r�e�s�p�o�n�d� �t�o� �t�h�e� jump � �i�n�p�u�t�,� �f�o�r� �e�x�a�m�p�l�e�,� �w�i�t�h�o�u�t� �n�e�e�d�i�n�g� �t�o� �k�n�o�w� �e�x�a�c�t�l�y� �w�h�a�t� �i�n�p�u�t� �t�h�e
�u�s�e�r� �p�r�e�s�s�e�d� �t�o� �m�a�k�e� �t�h�e� �e�v�e�n�t� �h�a�p�p�e�n�.� �T�h�i�s� �a�l�l�o�w�s� �y�o�u� �t�o� �m�a�k�e� �t�h�e� �s�a�m�e� �c�o�d�e� �w�o�r�k� �o�n
�d�i�f�f�e�r�e�n�t� �d�e�v�i�c�e�s�,� �e�v�e�n� �i�f� �t�h�e�y� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �h�a�r�d�w�a�r�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �s�i�n�c�e� �m�a�n�y� �g�a�m�e�r�s
�e�x�p�e�c�t� �t�o� �b�e� �a�b�l�e� �t�o� �c�u�s�t�o�m�i�z�e� �a� �g�a�m�e�'�s� �i�n�p�u�t�s�,� �t�h�i�s� �e�n�a�b�l�e�s� �y�o�u� �t�o� �p�r�o�v�i�d�e� �t�h�a�t� �o�p�t�i�o�n� �t�o
�t�h�e� �u�s�e�r� �a�s� �w�e�l�l�.

�T�o� �s�e�t� �u�p� �t�h�e� �i�n�p�u�t�s� �f�o�r� �t�h�i�s� �g�a�m�e�,� �o�p�e�n� �P�r�o�j�e�c�t� �|� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �a�n�d� �s�e�l�e�c�t� �t�h�e� �I�n�p�u�t� �M�a�p
�t�a�b�.

�Y�o�u�'�l�l� �n�e�e�d� �t�o� �c�r�e�a�t�e� �f�o�u�r� �n�e�w� �i�n�p�u�t� �a�c�t�i�o�n�s�:� rotate_left �,� rotate_right �,� thrust �,� �a�n�d
shoot �.� �T�y�p�e� �t�h�e� �n�a�m�e� �o�f� �e�a�c�h� �a�c�t�i�o�n� �i�n�t�o� �t�h�e� �A�c�t�i�o�n� �b�o�x� �a�n�d� �c�l�i�c�k� �A�d�d�.� �T�h�e�n�,� �f�o�r� �e�a�c�h
�a�c�t�i�o�n�,� �c�l�i�c�k� �t�h�e� �+� �b�u�t�t�o�n� �a�n�d� �s�e�l�e�c�t� �t�h�e� �t�y�p�e� �o�f� �i�n�p�u�t� �t�o� �a�s�s�i�g�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�o� �a�l�l�o�w� �t�h�e
�p�l�a�y�e�r� �t�o� �u�s�e� �b�o�t�h� �t�h�e� �a�r�r�o�w� �k�e�y�s� �a�n�d� �t�h�e� �p�o�p�u�l�a�r� �W�A�S�D� �a�l�t�e�r�n�a�t�i�v�e�,� �t�h�e� �s�e�t�u�p� �w�i�l�l� �l�o�o�k
�l�i�k�e� �t�h�i�s�:
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�I�f� �y�o�u� �h�a�v�e� �a� �g�a�m�e�p�a�d� �o�r� �o�t�h�e�r� �c�o�n�t�r�o�l�l�e�r� �c�o�n�n�e�c�t�e�d� �t�o� �y�o�u�r� �c�o�m�p�u�t�e�r�,� �y�o�u� �c�a�n� �a�l�s�o� �a�d�d� �i�t�s
�i�n�p�u�t�s� �t�o� �t�h�e� �a�c�t�i�o�n�s� �i�n� �t�h�e� �s�a�m�e� �w�a�y�.� �N�o�t�e�:� �w�e�'�r�e� �o�n�l�y� �c�o�n�s�i�d�e�r�i�n�g� �b�u�t�t�o�n�-�s�t�y�l�e� �i�n�p�u�t�s� �a�t
�t�h�i�s� �s�t�a�g�e�,� �s�o� �w�h�i�l�e� �y�o�u�'�l�l� �b�e� �a�b�l�e� �t�o� �u�s�e� �a� �d�-�p�a�d� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �u�s�i�n�g� �a�n� �a�n�a�l�o�g� �j�o�y�s�t�i�c�k
�w�o�u�l�d� �r�e�q�u�i�r�e� �c�h�a�n�g�e�s� �t�o� �t�h�e� �p�r�o�j�e�c�t�'�s� �c�o�d�e�.

�R�i�g�i�d� �b�o�d�y� �p�h�y�s�i�c�s
�I�n� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�,� �y�o�u� �o�f�t�e�n� �n�e�e�d� �t�o� �k�n�o�w� �w�h�e�n� �t�w�o� �o�b�j�e�c�t�s� �i�n� �t�h�e� �g�a�m�e� �s�p�a�c�e
�i�n�t�e�r�s�e�c�t� �o�r� �c�o�m�e� �i�n�t�o� �c�o�n�t�a�c�t�.� �T�h�i�s� �i�s� �k�n�o�w�n� �a�s� �c�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n�.� �W�h�e�n� �a� �c�o�l�l�i�s�i�o�n� �i�s
�d�e�t�e�c�t�e�d�,� �y�o�u� �t�y�p�i�c�a�l�l�y� �w�a�n�t� �s�o�m�e�t�h�i�n�g� �t�o� �h�a�p�p�e�n�.� �T�h�i�s� �i�s� �k�n�o�w�n� �a�s� �c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e�.

�G�o�d�o�t� �o�f�f�e�r�s� �t�h�r�e�e� �k�i�n�d�s� �o�f� �p�h�y�s�i�c�s� �b�o�d�i�e�s�,� �g�r�o�u�p�e�d� �u�n�d�e�r� �t�h�e� PhysicsBody2D � �o�b�j�e�c�t� �t�y�p�e�:

StaticBody2D �:� �A� �s�t�a�t�i�c� �b�o�d�y� �i�s� �o�n�e� �t�h�a�t� �i�s� �n�o�t� �m�o�v�e�d� �b�y� �t�h�e� �p�h�y�s�i�c�s� �e�n�g�i�n�e�.� �I�t
�p�a�r�t�i�c�i�p�a�t�e�s� �i�n� �c�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n�,� �b�u�t� �d�o�e�s� �n�o�t� �m�o�v�e� �i�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �c�o�l�l�i�s�i�o�n�.
�T�h�i�s� �t�y�p�e� �o�f� �b�o�d�y� �i�s� �m�o�s�t� �o�f�t�e�n� �u�s�e�d� �f�o�r� �o�b�j�e�c�t�s� �t�h�a�t� �a�r�e� �p�a�r�t� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t
�o�r� �d�o� �n�o�t� �n�e�e�d� �t�o� �h�a�v�e� �a�n�y� �d�y�n�a�m�i�c� �b�e�h�a�v�i�o�r�,� �s�u�c�h� �a�s� �w�a�l�l�s� �o�r� �t�h�e� �g�r�o�u�n�d�.
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RigidBody2D �:� �T�h�i�s� �i�s� �t�h�e� �p�h�y�s�i�c�s� �b�o�d�y� �i�n� �G�o�d�o�t� �t�h�a�t� �p�r�o�v�i�d�e�s� �s�i�m�u�l�a�t�e�d
�p�h�y�s�i�c�s�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �y�o�u� �d�o�n�'�t� �c�o�n�t�r�o�l� �a� RigidBody2D � �d�i�r�e�c�t�l�y�.� �I�n�s�t�e�a�d�,� �y�o�u
�a�p�p�l�y� �f�o�r�c�e�s� �t�o� �i�t� �(�g�r�a�v�i�t�y�,� �i�m�p�u�l�s�e�s�,� �a�n�d� �s�o� �o�n�)� �a�n�d� �G�o�d�o�t�'�s� �b�u�i�l�t�-�i�n� �p�h�y�s�i�c�s
�e�n�g�i�n�e� �c�a�l�c�u�l�a�t�e�s� �t�h�e� �r�e�s�u�l�t�a�n�t� �m�o�v�e�m�e�n�t�,� �i�n�c�l�u�d�i�n�g� �c�o�l�l�i�s�i�o�n�s�,� �b�o�u�n�c�i�n�g�,
�r�o�t�a�t�i�n�g�,� �a�n�d� �o�t�h�e�r� �e�f�f�e�c�t�s�.

KinematicBody2D �:� �T�h�i�s� �b�o�d�y� �t�y�p�e� �p�r�o�v�i�d�e�s� �c�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n�,� �b�u�t� �n�o� �p�h�y�s�i�c�s�.
�A�l�l� �m�o�v�e�m�e�n�t� �m�u�s�t� �b�e� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �c�o�d�e�,� �a�n�d� �y�o�u� �m�u�s�t� �i�m�p�l�e�m�e�n�t� �a�n�y
�c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e� �y�o�u�r�s�e�l�f�.� �K�i�n�e�m�a�t�i�c� �b�o�d�i�e�s� �a�r�e� �m�o�s�t� �o�f�t�e�n� �u�s�e�d� �f�o�r� �p�l�a�y�e�r
�c�h�a�r�a�c�t�e�r�s� �o�r� �o�t�h�e�r� �a�c�t�o�r�s� �t�h�a�t� �r�e�q�u�i�r�e� �a�r�c�a�d�e�-�s�t�y�l�e� �p�h�y�s�i�c�s� �r�a�t�h�e�r� �t�h�a�n� �r�e�a�l�i�s�t�i�c
�s�i�m�u�l�a�t�i�o�n�.

�U�n�d�e�r�s�t�a�n�d�i�n�g� �w�h�e�n� �t�o� �u�s�e� �a� �p�a�r�t�i�c�u�l�a�r� �p�h�y�s�i�c�s� �b�o�d�y� �t�y�p�e� �i�s� �a� �b�i�g� �p�a�r�t� �o�f� �b�u�i�l�d�i�n�g� �y�o�u�r
�g�a�m�e�.� �U�s�i�n�g� �t�h�e� �r�i�g�h�t� �n�o�d�e� �c�a�n� �s�i�m�p�l�i�f�y� �y�o�u�r� �d�e�v�e�l�o�p�m�e�n�t�,� �w�h�i�l�e� �t�r�y�i�n�g� �t�o� �f�o�r�c�e� �t�h�e� �w�r�o�n�g
�n�o�d�e� �t�o� �d�o� �t�h�e� �j�o�b� �c�a�n� �l�e�a�d� �t�o� �f�r�u�s�t�r�a�t�i�o�n� �a�n�d� �p�o�o�r� �r�e�s�u�l�t�s�.� �A�s� �y�o�u� �w�o�r�k� �w�i�t�h� �e�a�c�h� �t�y�p�e� �o�f
�b�o�d�y�,� �y�o�u�'�l�l� �c�o�m�e� �t�o� �l�e�a�r�n� �t�h�e�i�r� �p�r�o�s� �a�n�d� �c�o�n�s� �a�n�d� �g�e�t� �a� �f�e�e�l� �f�o�r� �w�h�e�n� �t�h�e�y� �c�a�n� �h�e�l�p� �b�u�i�l�d
�w�h�a�t� �y�o�u� �n�e�e�d�.

�I�n� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u�'�l�l� �b�e� �u�s�i�n�g� �t�h�e� RigidBody2D � �n�o�d�e� �f�o�r� �t�h�e� �p�l�a�y�e�r� �s�h�i�p� �a�s� �w�e�l�l� �a�s� �t�h�e� �s�p�a�c�e
�r�o�c�k�s� �t�h�e�m�s�e�l�v�e�s�.� �Y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �t�h�e� �o�t�h�e�r� �b�o�d�y� �t�y�p�e�s� �i�n� �l�a�t�e�r� �c�h�a�p�t�e�r�s�.

�I�n�d�i�v�i�d�u�a�l� RigidBody2D � �n�o�d�e�s� �h�a�v�e� �m�a�n�y� �p�r�o�p�e�r�t�i�e�s� �y�o�u� �c�a�n� �u�s�e� �t�o� �c�u�s�t�o�m�i�z�e� �t�h�e�i�r
�b�e�h�a�v�i�o�r�,� �s�u�c�h� �a�s� Mass�,� Friction �,� �o�r� Bounce �.� �T�h�e�s�e� �p�r�o�p�e�r�t�i�e�s� �c�a�n� �b�e� �s�e�t� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�:
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�R�i�g�i�d� �b�o�d�i�e�s� �a�r�e� �a�l�s�o� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �w�o�r�l�d�'�s� �p�r�o�p�e�r�t�i�e�s�,� �w�h�i�c�h� �c�a�n� �b�e� �s�e�t� �i�n� �t�h�e� �P�r�o�j�e�c�t
�S�e�t�t�i�n�g�s� �u�n�d�e�r� �P�h�y�s�i�c�s� �|� �2�D�.� �T�h�e�s�e� �s�e�t�t�i�n�g�s� �a�p�p�l�y� �t�o� �a�l�l� �b�o�d�i�e�s� �i�n� �t�h�e� �w�o�r�l�d�.� �R�e�f�e�r� �t�o� �t�h�e
�f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�I�n� �m�o�s�t� �c�a�s�e�s�,� �y�o�u� �w�o�n�'�t� �n�e�e�d� �t�o� �m�o�d�i�f�y� �t�h�e�s�e� �s�e�t�t�i�n�g�s�.� �H�o�w�e�v�e�r�,� �n�o�t�e� �t�h�a�t� �b�y� �d�e�f�a�u�l�t�,
�g�r�a�v�i�t�y� �h�a�s� �a� �v�a�l�u�e� �o�f� 98 � �a�n�d� �a� �d�i�r�e�c�t�i�o�n� �o�f� (0, 1) � �(�d�o�w�n�w�a�r�d�)�.� �I�f� �y�o�u� �w�a�n�t� �t�o� �c�h�a�n�g�e� �t�h�e
�w�o�r�l�d� �g�r�a�v�i�t�y�,� �y�o�u� �c�a�n� �d�o� �t�h�a�t� �h�e�r�e�.� �Y�o�u� �s�h�o�u�l�d� �a�l�s�o� �b�e� �a�w�a�r�e� �o�f� �t�h�e� �l�a�s�t� �t�w�o� �p�r�o�p�e�r�t�i�e�s�,
�D�e�f�a�u�l�t� �L�i�n�e�a�r� �D�a�m�p� �a�n�d� �D�e�f�a�u�l�t� �A�n�g�u�l�a�r� �D�a�m�p�.� �T�h�e�s�e� �p�r�o�p�e�r�t�i�e�s� �c�o�n�t�r�o�l� �h�o�w� �q�u�i�c�k�l�y� �a
�b�o�d�y� �w�i�l�l� �l�o�s�e� �f�o�r�w�a�r�d� �s�p�e�e�d� �a�n�d� �r�o�t�a�t�i�o�n� �s�p�e�e�d�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �S�e�t�t�i�n�g� �t�h�e�m� �t�o� �l�o�w�e�r� �v�a�l�u�e�s
�w�i�l�l� �m�a�k�e� �t�h�e� �w�o�r�l�d� �f�e�e�l� �f�r�i�c�t�i�o�n�l�e�s�s�,� �w�h�i�l�e� �u�s�i�n�g� �l�a�r�g�e�r� �v�a�l�u�e�s� �w�i�l�l� �f�e�e�l� �l�i�k�e� �y�o�u�r� �o�b�j�e�c�t�s
�a�r�e� �m�o�v�i�n�g� �t�h�r�o�u�g�h� �m�u�d�.

Area2D � �n�o�d�e�s� �c�a�n� �a�l�s�o� �b�e� �u�s�e�d� �t�o� �a�f�f�e�c�t� �r�i�g�i�d� �b�o�d�y� �p�h�y�s�i�c�s� �b�y� �u�s�i�n�g� �t�h�e
�S�p�a�c�e� �O�v�e�r�r�i�d�e� �p�r�o�p�e�r�t�y�.� �C�u�s�t�o�m� �g�r�a�v�i�t�y� �a�n�d� �d�a�m�p�i�n�g� �v�a�l�u�e�s� �w�i�l�l� �t�h�e�n
�b�e� �a�p�p�l�i�e�d� �t�o� �a�n�y� �b�o�d�i�e�s� �t�h�a�t� �e�n�t�e�r� �t�h�e� �a�r�e�a�.

�S�i�n�c�e� �t�h�i�s� �g�a�m�e� �w�i�l�l� �b�e� �t�a�k�i�n�g� �p�l�a�c�e� �i�n� �o�u�t�e�r� �s�p�a�c�e�,� �g�r�a�v�i�t�y� �w�o�n�'�t� �b�e� �n�e�e�d�e�d�,� �s�o� �s�e�t� �D�e�f�a�u�l�t
�G�r�a�v�i�t�y� �t�o� 0�.� �Y�o�u� �c�a�n� �l�e�a�v�e� �t�h�e� �o�t�h�e�r� �s�e�t�t�i�n�g�s� �a�s� �t�h�e�y� �a�r�e�.
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�P�l�a�y�e�r� �s�h�i�p
�T�h�e� �p�l�a�y�e�r� �s�h�i�p� �i�s� �t�h�e� �h�e�a�r�t� �o�f� �t�h�e� �g�a�m�e�.� �M�o�s�t� �o�f� �t�h�e� �c�o�d�e� �y�o�u�'�l�l� �w�r�i�t�e� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t� �w�i�l�l� �b�e
�a�b�o�u�t� �m�a�k�i�n�g� �t�h�e� �s�h�i�p� �w�o�r�k�.� �I�t� �w�i�l�l� �b�e� �c�o�n�t�r�o�l�l�e�d� �i�n� �t�h�e� �c�l�a�s�s�i�c� �A�s�t�e�r�o�i�d�s� �s�t�y�l�e�,� �w�i�t�h
�l�e�f�t�/�r�i�g�h�t� �r�o�t�a�t�i�o�n� �a�n�d� �f�o�r�w�a�r�d� �t�h�r�u�s�t�.� �I�t� �w�i�l�l� �a�l�s�o� �d�e�t�e�c�t� �t�h�e� �s�h�o�o�t� �i�n�p�u�t� �t�o� �a�l�l�o�w� �t�h�e� �p�l�a�y�e�r
�t�o� �f�i�r�e� �t�h�e� �l�a�s�e�r� �a�n�d� �d�e�s�t�r�o�y� �t�h�e� �f�l�o�a�t�i�n�g� �r�o�c�k�s�.

�B�o�d�y� �s�e�t�u�p� �a�n�d� �p�h�y�s�i�c�s
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� RigidBody2D � �n�a�m�e�d� Player � �a�s� �t�h�e� �r�o�o�t� �n�o�d�e�,� �w�i�t�h� Sprite
�a�n�d� CollisionShape2D � �c�h�i�l�d�r�e�n�.� �A�d�d� �t�h�e� res://assets/player_ship.png � �i�m�a�g�e� �t�o
�t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� Sprite �.� �T�h�e� �s�h�i�p� �i�m�a�g�e� �i�s� �q�u�i�t�e� �l�a�r�g�e�,� �s�o� �s�e�t� �t�h�e� �S�c�a�l�e� �p�r�o�p�e�r�t�y
�o�f� �t�h�e� Sprite � �t�o� (0.5, 0.5) �a�n�d� �i�t�s� �R�o�t�a�t�i�o�n� �t�o� 90 �.

�T�h�e� �i�m�a�g�e� �f�o�r� �t�h�e� �s�h�i�p� �i�s� �d�r�a�w�n� �p�o�i�n�t�i�n�g� �u�p�w�a�r�d�s�.� �I�n� �G�o�d�o�t�,� �a� �r�o�t�a�t�i�o�n� �o�f
0� �d�e�g�r�e�e�s� �p�o�i�n�t�s� �t�o� �t�h�e� �r�i�g�h�t� �(�a�l�o�n�g� �t�h�e� �x� �a�x�i�s�)�.� �T�h�i�s� �m�e�a�n�s� �y�o�u� �n�e�e�d� �t�o� �s�e�t
�t�h�e� �R�o�t�a�t�i�o�n� �o�f� �t�h�e� Sprite � �n�o�d�e� �t�o� 90 � �s�o� �i�t� �w�i�l�l� �m�a�t�c�h� �t�h�e� �b�o�d�y�'�s
�d�i�r�e�c�t�i�o�n�.

�I�n� �t�h�e� �S�h�a�p�e� �p�r�o�p�e�r�t�y� �o�f� CollisionShape2D �,� �a�d�d� �a� CircleShape2D � �a�n�d� �s�c�a�l�e� �i�t� �t�o� �c�o�v�e�r
�t�h�e� �i�m�a�g�e� �a�s� �c�l�o�s�e�l�y� �a�s� �p�o�s�s�i�b�l�e� �(�r�e�m�e�m�b�e�r� �n�o�t� �t�o� �m�o�v�e� �t�h�e� �r�e�c�t�a�n�g�u�l�a�r� �s�i�z�e� �h�a�n�d�l�e�s�)�:
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�S�a�v�e� �t�h�e� �s�c�e�n�e�.� �W�h�e�n� �w�o�r�k�i�n�g� �o�n� �l�a�r�g�e�r�-�s�c�a�l�e� �p�r�o�j�e�c�t�s�,� �i�t� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �t�o� �o�r�g�a�n�i�z�e� �y�o�u�r
�s�c�e�n�e�s� �a�n�d� �s�c�r�i�p�t�s� �i�n�t�o� �f�o�l�d�e�r�s� �b�a�s�e�d� �o�n� �e�a�c�h� �g�a�m�e� �o�b�j�e�c�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �m�a�k�e� �a
player � �f�o�l�d�e�r�,� �y�o�u� �c�a�n� �s�a�v�e� �p�l�a�y�e�r�-�r�e�l�a�t�e�d� �f�i�l�e�s� �t�h�e�r�e�.� �T�h�i�s� �m�a�k�e�s� �i�t� �e�a�s�i�e�r� �t�o� �f�i�n�d� �a�n�d
�m�o�d�i�f�y� �y�o�u�r� �f�i�l�e�s� �r�a�t�h�e�r� �t�h�a�n� �h�a�v�i�n�g� �t�h�e�m� �a�l�l� �t�o�g�e�t�h�e�r� �i�n� �a� �s�i�n�g�l�e� �f�o�l�d�e�r�.� �W�h�i�l�e� �t�h�i�s� �p�r�o�j�e�c�t
�i�s� �r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l�,� �i�t�'�s� �a� �g�o�o�d� �h�a�b�i�t� �t�o� �a�d�o�p�t� �a�s� �y�o�u�r� �p�r�o�j�e�c�t�s� �g�r�o�w� �i�n� �s�i�z�e� �a�n�d� �c�o�m�p�l�e�x�i�t�y�.

�S�t�a�t�e� �m�a�c�h�i�n�e�s
�T�h�e� �p�l�a�y�e�r� �s�h�i�p� �c�a�n� �b�e� �i�n� �a� �n�u�m�b�e�r� �o�f� �d�i�f�f�e�r�e�n�t� �s�t�a�t�e�s� �d�u�r�i�n�g� �g�a�m�e�p�l�a�y�.� �F�o�r� �e�x�a�m�p�l�e�,� �w�h�e�n
�a�l�i�v�e�,� �t�h�e� �s�h�i�p� �i�s� �v�i�s�i�b�l�e� �a�n�d� �c�a�n� �b�e� �c�o�n�t�r�o�l�l�e�d� �b�y� �t�h�e� �p�l�a�y�e�r�,� �b�u�t� �i�s� �v�u�l�n�e�r�a�b�l�e� �t�o� �b�e�i�n�g� �h�i�t� �b�y
�r�o�c�k�s�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �w�h�e�n� �i�n�v�u�l�n�e�r�a�b�l�e�,� �t�h�e� �s�h�i�p� �s�h�o�u�l�d� �a�p�p�e�a�r� �s�e�m�i�-�t�r�a�n�s�p�a�r�e�n�t� �a�n�d
�i�m�m�u�n�e� �t�o� �d�a�m�a�g�e�.

�O�n�e� �w�a�y� �t�h�a�t� �p�r�o�g�r�a�m�m�e�r�s� �o�f�t�e�n� �h�a�n�d�l�e� �s�i�t�u�a�t�i�o�n�s� �l�i�k�e� �t�h�i�s� �i�s� �t�o� �a�d�d� �B�o�o�l�e�a�n� �f�l�a�g� �v�a�r�i�a�b�l�e�s
�t�o� �t�h�e� �c�o�d�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� invulnerable � �f�l�a�g� �i�s� �s�e�t� �t�o� true � �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �s�p�a�w�n�s�,� �o�r
�w�h�e�n� �t�h�e� alive � �f�l�a�g� �i�s� �s�e�t� �t�o� false � �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �i�s� �d�e�a�d�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �c�a�n� �l�e�a�d� �t�o
�e�r�r�o�r�s� �a�n�d� �s�t�r�a�n�g�e� �s�i�t�u�a�t�i�o�n�s� �w�h�e�r�e� �b�o�t�h� �t�h�e� alive � �a�n�d� invulnerable � �f�l�a�g�s� �a�r�e� �s�e�t� �t�o
true � �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�.� �W�h�a�t� �h�a�p�p�e�n�s� �w�h�e�n� �a� �r�o�c�k� �h�i�t�s� �t�h�e� �p�l�a�y�e�r� �i�n� �t�h�i�s� �s�i�t�u�a�t�i�o�n�?� �T�h�e� �t�w�o
�s�t�a�t�e�s� �a�r�e� �m�u�t�u�a�l�l�y� �e�x�c�l�u�s�i�v�e�,� �s�o� �t�h�i�s� �s�h�o�u�l�d�n�'�t� �b�e� �a�l�l�o�w�e�d� �t�o� �h�a�p�p�e�n�.

�O�n�e� �s�o�l�u�t�i�o�n� �t�o� �t�h�i�s� �p�r�o�b�l�e�m� �i�s� �t�o� �u�s�e� �a� �F�i�n�i�t�e� �S�t�a�t�e� �M�a�c�h�i�n�e� �(�F�S�M�)�.� �W�h�e�n� �u�s�i�n�g� �a�n� �F�S�M�,
�a�n� �e�n�t�i�t�y� �c�a�n� �o�n�l�y� �b�e� �i�n� �o�n�e� �s�t�a�t�e� �a�t� �a� �g�i�v�e�n� �t�i�m�e�.� �T�o� �d�e�s�i�g�n� �y�o�u�r� �F�S�M�,� �y�o�u� �d�e�f�i�n�e� �s�o�m�e
�n�u�m�b�e�r� �o�f� �s�t�a�t�e�s� �a�n�d� �w�h�a�t� �e�v�e�n�t�s� �o�r� �a�c�t�i�o�n�s� �c�a�n� �c�a�u�s�e� �a� �t�r�a�n�s�i�t�i�o�n� �f�r�o�m� �o�n�e� �s�t�a�t�e� �t�o
�a�n�o�t�h�e�r�.

�T�h�e� �f�o�l�l�o�w�i�n�g� �d�i�a�g�r�a�m� �o�u�t�l�i�n�e�s� �t�h�e� �F�S�M� �f�o�r� �t�h�e� �p�l�a�y�e�r� �s�h�i�p�:
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�T�h�e�r�e� �a�r�e� �f�o�u�r� �s�t�a�t�e�s�,� �a�n�d� �t�h�e� �a�r�r�o�w�s� �i�n�d�i�c�a�t�e� �w�h�a�t� �t�r�a�n�s�i�t�i�o�n�s� �a�r�e� �a�l�l�o�w�e�d�,� �a�s� �w�e�l�l� �a�s� �w�h�a�t
�e�v�e�n�t� �t�r�i�g�g�e�r�s� �t�h�e� �t�r�a�n�s�i�t�i�o�n�.� �B�y� �c�h�e�c�k�i�n�g� �t�h�e� �c�u�r�r�e�n�t� �s�t�a�t�e�,� �y�o�u� �c�a�n� �d�e�c�i�d�e� �w�h�a�t� �t�h�e� �p�l�a�y�e�r
�i�s� �a�l�l�o�w�e�d� �t�o� �d�o�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n� �t�h�e� �D�E�A�D� �s�t�a�t�e�,� �d�o�n�'�t� �a�l�l�o�w� �i�n�p�u�t�,� �o�r� �i�n� �t�h�e
�I�N�V�U�L�N�E�R�A�B�L�E� �s�t�a�t�e�,� �d�o�n�'�t� �a�l�l�o�w� �s�h�o�o�t�i�n�g�.

�A�d�v�a�n�c�e�d� �F�S�M� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�s� �c�a�n� �b�e�c�o�m�e� �q�u�i�t�e� �c�o�m�p�l�e�x�,� �a�n�d� �t�h�e� �d�e�t�a�i�l�s� �a�r�e� �b�e�y�o�n�d� �t�h�e
�s�c�o�p�e� �o�f� �t�h�i�s� �b�o�o�k� �(�s�e�e� �t�h�e� Appendix � �f�o�r� �f�u�r�t�h�e�r� �r�e�a�d�i�n�g�)�.� �I�n� �t�h�e� �p�u�r�e�s�t� �s�e�n�s�e�,� �y�o�u
�t�e�c�h�n�i�c�a�l�l�y� �w�o�n�'�t� �b�e� �c�r�e�a�t�i�n�g� �a� �t�r�u�e� �F�S�M�,� �b�u�t� �f�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �p�r�o�j�e�c�t�,� �i�t� �w�i�l�l� �b�e
�s�u�f�f�i�c�i�e�n�t� �t�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �c�o�n�c�e�p�t� �a�n�d� �k�e�e�p� �y�o�u� �f�r�o�m� �r�u�n�n�i�n�g� �i�n�t�o� �t�h�e� �B�o�o�l�e�a�n� �f�l�a�g
�p�r�o�b�l�e�m�.

�A�d�d� �a� �s�c�r�i�p�t� �t�o� �t�h�e� Player � �n�o�d�e� �a�n�d� �s�t�a�r�t� �b�y� �c�r�e�a�t�i�n�g� �t�h�e� �s�k�e�l�e�t�o�n� �o�f� �t�h�e� �F�S�M
�i�m�p�l�e�m�e�n�t�a�t�i�o�n�:

extends RigidBody2D

enum {INIT, ALIVE, INVULNERABLE, DEAD}
var state = null

�A�n� enum� �(�s�h�o�r�t� �f�o�r� �e�n�u�m�e�r�a�t�i�o�n�)� �i�s� �a� �c�o�n�v�e�n�i�e�n�t� �w�a�y� �t�o� �c�r�e�a�t�e� �a� �s�e�t� �o�f� �c�o�n�s�t�a�n�t�s�.� �T�h�e� enum
�s�t�a�t�e�m�e�n�t� �i�n� �t�h�e� �p�r�e�c�e�d�i�n�g� �c�o�d�e� �s�n�i�p�p�e�t� �i�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e�:

const INIT = 0
const ALIVE = 1
const INVULNERABLE = 2
const DEAD = 3

�Y�o�u� �c�a�n� �a�l�s�o� �a�s�s�i�g�n� �a� �n�a�m�e� �t�o� �a�n� enum�,� �w�h�i�c�h� �i�s� �u�s�e�f�u�l� �w�h�e�n� �y�o�u� �h�a�v�e� �m�o�r�e� �t�h�a�n� �o�n�e
�c�o�l�l�e�c�t�i�o�n� �o�f� �c�o�n�s�t�a�n�t�s� �i�n� �a� �s�i�n�g�l�e� �s�c�r�i�p�t�.� �F�o�r� �e�x�a�m�p�l�e�:

enum States {INIT, ALIVE}

var state = States.INIT

�H�o�w�e�v�e�r�,� �t�h�i�s� �i�s�n�'�t� �n�e�e�d�e�d� �i�n� �t�h�i�s� �s�c�r�i�p�t�,� �a�s� �y�o�u�'�l�l� �o�n�l�y� �b�e� �u�s�i�n�g� �t�h�e� �o�n�e� enum� �t�o� �t�r�a�c�k� �t�h�e
�s�h�i�p�'�s� �s�t�a�t�e�s�.

�N�e�x�t�,� �c�r�e�a�t�e� �t�h�e� change_state � �f�u�n�c�t�i�o�n� �t�o� �h�a�n�d�l�e� �s�t�a�t�e� �t�r�a�n�s�i�t�i�o�n�s�:

func _ready():
    change_state(ALIVE)

func change_state(new_state):
    match new_state:
        INIT:
            $CollisionShape2D.disabled = true
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        ALIVE:
            $CollisionShape2D.disabled = false
        INVULNERABLE:
            $CollisionShape2D.disabled = true
        DEAD:
            $CollisionShape2D.disabled = true
    state = new_state

�W�h�e�n�e�v�e�r� �y�o�u� �n�e�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �s�t�a�t�e� �o�f� �t�h�e� �p�l�a�y�e�r�,� �y�o�u�'�l�l� �c�a�l�l� �t�h�e
change_state() � �f�u�n�c�t�i�o�n� �a�n�d� �p�a�s�s� �i�t� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� �n�e�w� �s�t�a�t�e�.� �T�h�e�n�,� �b�y� �u�s�i�n�g� �a� match
�s�t�a�t�e�m�e�n�t�,� �y�o�u� �c�a�n� �e�x�e�c�u�t�e� �w�h�a�t�e�v�e�r� �c�o�d�e� �s�h�o�u�l�d� �a�c�c�o�m�p�a�n�y� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �t�o� �t�h�e� �n�e�w
�s�t�a�t�e�.� �T�o� �i�l�l�u�s�t�r�a�t�e� �t�h�i�s�,� �t�h�e� CollisionShape2D � �i�s� �b�e�i�n�g� �e�n�a�b�l�e�d�/�d�i�s�a�b�l�e�d� �b�y� �t�h�e
new_state � �v�a�l�u�e�.� �I�n� _ready() �,� �y�o�u� �s�p�e�c�i�f�y� �t�h�e� �i�n�i�t�i�a�l� �s�t�a�t�e• �c�u�r�r�e�n�t�l�y� ALIVE � �s�o� �t�h�a�t� �y�o�u
�c�a�n� �t�e�s�t�,� �b�u�t� �y�o�u�'�l�l� �c�h�a�n�g�e� �i�t� �t�o� INIT � �l�a�t�e�r�.

�C�o�n�t�r�o�l�s
�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �v�a�r�i�a�b�l�e�s� �t�o� �t�h�e� �s�c�r�i�p�t�:

export (int) var engine_power
export (int) var spin_power

var thrust = Vector2()
var rotation_dir = 0

engine_power � �a�n�d� spin_power � �c�o�n�t�r�o�l� �h�o�w� �f�a�s�t� �t�h�e� �s�h�i�p� �c�a�n� �a�c�c�e�l�e�r�a�t�e� �a�n�d� �t�u�r�n�.� �I�n� �t�h�e
�I�n�s�p�e�c�t�o�r�,� �s�e�t� �t�h�e�m� �t�o� 500 � �a�n�d� 15000 �,� �r�e�s�p�e�c�t�i�v�e�l�y�.� thrust � �w�i�l�l� �r�e�p�r�e�s�e�n�t� �t�h�e� �f�o�r�c�e� �b�e�i�n�g
�a�p�p�l�i�e�d� �b�y� �t�h�e� �s�h�i�p�'�s� �e�n�g�i�n�e�:� �e�i�t�h�e�r� (0, 0) � �w�h�e�n� �c�o�a�s�t�i�n�g�,� �o�r� �a� �v�e�c�t�o�r� �w�i�t�h� �t�h�e� �l�e�n�g�t�h� �o�f
engine_power � �w�h�e�n� �p�o�w�e�r�e�d� �o�n�.� rotation_dir � �w�i�l�l� �r�e�p�r�e�s�e�n�t� �w�h�a�t� �d�i�r�e�c�t�i�o�n� �t�h�e� �s�h�i�p� �i�s
�t�u�r�n�i�n�g� �i�n� �a�n�d� �a�p�p�l�y� �a� �t�o�r�q�u�e�,� �o�r� �r�o�t�a�t�i�o�n�a�l� �f�o�r�c�e�.

�B�y� �d�e�f�a�u�l�t�,� �t�h�e� �p�h�y�s�i�c�s� �s�e�t�t�i�n�g�s� �p�r�o�v�i�d�e� �s�o�m�e� �d�a�m�p�i�n�g�,� �w�h�i�c�h� �r�e�d�u�c�e�s� �a� �b�o�d�y�'�s� �v�e�l�o�c�i�t�y� �a�n�d
�s�p�i�n�.� �I�n� �s�p�a�c�e�,� �t�h�e�r�e�'�s� �n�o� �f�r�i�c�t�i�o�n�,� �s�o� �f�o�r� �r�e�a�l�i�s�m� �t�h�e�r�e� �s�h�o�u�l�d�n�'�t� �b�e� �a�n�y� �d�a�m�p�i�n�g� �a�t� �a�l�l�.
�H�o�w�e�v�e�r�,� �f�o�r� �a�n� �a�r�c�a�d�e�-�s�t�y�l�e� �f�e�e�l�,� �i�t�'�s� �p�r�e�f�e�r�a�b�l�e� �t�h�a�t� �t�h�e� �s�h�i�p� �s�h�o�u�l�d� �s�t�o�p� �w�h�e�n� �y�o�u� �l�e�t� �g�o
�o�f� �t�h�e� �k�e�y�s�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �s�e�t� �t�h�e� �p�l�a�y�e�r�'�s� �L�i�n�e�a�r�/�D�a�m�p� �t�o� 1� �a�n�d� �i�t�s� �A�n�g�u�l�a�r�/�D�a�m�p� �t�o� 5�.

�T�h�e� �n�e�x�t� �s�t�e�p� �i�s� �t�o� �d�e�t�e�c�t� �t�h�e� �i�n�p�u�t� �a�n�d� �m�o�v�e� �t�h�e� �s�h�i�p�:

func _process(delta):
    get_input()

func get_input():
    thrust = Vector2()
    if state in [DEAD, INIT]:
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        return
    if Input.is_action_pressed("thrust"):
        thrust = Vector2(engine_power, 0)
    rotation_dir = 0
    if Input.is_action_pressed("rotate_right"):
        rotation_dir += 1
    if Input.is_action_pressed("rotate_left"):
        rotation_dir -= 1

func _physics_process(delta):
    set_applied_force(thrust.rotated(rotation))
    set_applied_torque(spin_power * rotation_dir)

�T�h�e� get_input() � �f�u�n�c�t�i�o�n� �c�a�p�t�u�r�e�s� �t�h�e� �k�e�y� �a�c�t�i�o�n�s� �a�n�d� �s�e�t�s� �t�h�e� �s�h�i�p�'�s� �t�h�r�u�s�t� �o�n� �o�r� �o�f�f�,� �a�n�d
�t�h�e� �r�o�t�a�t�i�o�n� �d�i�r�e�c�t�i�o�n� �(rotation_dir �)� �t�o� �a� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e� �v�a�l�u�e� �(�r�e�p�r�e�s�e�n�t�i�n�g
�c�l�o�c�k�w�i�s�e� �o�r� �c�o�u�n�t�e�r�-�c�l�o�c�k�w�i�s�e� �r�o�t�a�t�i�o�n�)�.� �T�h�i�s� �f�u�n�c�t�i�o�n� �i�s� �c�a�l�l�e�d� �e�v�e�r�y� �f�r�a�m�e� �i�n
_process() �.� �N�o�t�e� �t�h�a�t� �i�f� �t�h�e� �s�t�a�t�e� �i�s� INIT � �o�r� DEAD�,� get_input() � �w�i�l�l� �e�x�i�t� �b�y� �u�s�i�n�g
return � �b�e�f�o�r�e� �c�h�e�c�k�i�n�g� �f�o�r� �k�e�y� �a�c�t�i�o�n�s�.

�W�h�e�n� �u�s�i�n�g� �p�h�y�s�i�c�s� �b�o�d�i�e�s�,� �t�h�e�i�r� �m�o�v�e�m�e�n�t� �a�n�d� �r�e�l�a�t�e�d� �f�u�n�c�t�i�o�n�s� �s�h�o�u�l�d� �b�e� �c�a�l�l�e�d� �i�n
_physics_process() �.� �H�e�r�e�,� �y�o�u� �c�a�n� �u�s�e� set_applied_force() � �t�o� �a�p�p�l�y� �t�h�e� �e�n�g�i�n�e
�t�h�r�u�s�t� �i�n� �w�h�a�t�e�v�e�r� �d�i�r�e�c�t�i�o�n� �t�h�e� �s�h�i�p� �i�s� �f�a�c�i�n�g�.� �T�h�e�n�,� �y�o�u� �c�a�n� �u�s�e� set_applied_torque()
�t�o� �c�a�u�s�e� �t�h�e� �s�h�i�p� �t�o� �r�o�t�a�t�e�.

�P�l�a�y� �t�h�e� �s�c�e�n�e� �a�n�d� �y�o�u� �s�h�o�u�l�d� �b�e� �a�b�l�e� �t�o� �f�l�y� �a�r�o�u�n�d� �f�r�e�e�l�y�.

�S�c�r�e�e�n� �w�r�a�p
�A�n�o�t�h�e�r� �f�e�a�t�u�r�e� �o�f� �c�l�a�s�s�i�c� �2�D� �a�r�c�a�d�e� �g�a�m�e�s� �i�s� �s�c�r�e�e�n� �w�r�a�p�.� �I�f� �t�h�e� �p�l�a�y�e�r� �g�o�e�s� �o�f�f� �o�n�e� �s�i�d�e� �o�f
�t�h�e� �s�c�r�e�e�n�,� �t�h�e�y� �a�p�p�e�a�r� �o�n� �t�h�e� �o�t�h�e�r� �s�i�d�e�.� �I�n� �p�r�a�c�t�i�c�e�,� �y�o�u� �t�e�l�e�p�o�r�t� �o�r� �i�n�s�t�a�n�t�a�n�e�o�u�s�l�y� �c�h�a�n�g�e
�t�h�e� �s�h�i�p�'�s� �p�o�s�i�t�i�o�n� �t�o� �t�h�e� �o�p�p�o�s�i�t�e� �s�i�d�e�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �c�l�a�s�s� �v�a�r�i�a�b�l�e�s� �a�t� �t�h�e� �t�o�p� �o�f
�t�h�e� �s�c�r�i�p�t�:

var screensize = Vector2()

�A�n�d� �a�d�d� �t�h�i�s� �t�o� _ready() �:

screensize = get_viewport().get_visible_rect().size

�L�a�t�e�r�,� �t�h�e� �g�a�m�e�'�s� �m�a�i�n� �s�c�r�i�p�t� �w�i�l�l� �h�a�n�d�l�e� �s�e�t�t�i�n�g� screensize � �f�o�r� �a�l�l� �o�f� �t�h�e� �g�a�m�e�'�s� �o�b�j�e�c�t�s�,
�b�u�t� �f�o�r� �n�o�w�,� �t�h�i�s� �w�i�l�l� �a�l�l�o�w� �y�o�u� �t�o� �t�e�s�t� �t�h�e� �s�c�r�e�e�n� �w�r�a�p�p�i�n�g� �w�i�t�h� �j�u�s�t� �t�h�e� �p�l�a�y�e�r� �s�c�e�n�e�.
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�W�h�e�n� �f�i�r�s�t� �a�p�p�r�o�a�c�h�i�n�g� �t�h�i�s� �p�r�o�b�l�e�m�,� �y�o�u� �m�i�g�h�t� �t�h�i�n�k� �y�o�u� �c�o�u�l�d� �u�s�e� �t�h�e� �b�o�d�y�'�s
position � �p�r�o�p�e�r�t�y� �a�n�d�,� �i�f� �i�t� �e�x�c�e�e�d�s� �t�h�e� �b�o�u�n�d�s� �o�f� �t�h�e� �s�c�r�e�e�n�,� �s�e�t� �i�t� �t�o� �t�h�e� �o�p�p�o�s�i�t�e� �s�i�d�e�.
�H�o�w�e�v�e�r�,� �w�h�e�n� �u�s�i�n�g� RigidBody2D �,� �y�o�u� �c�a�n�'�t� �d�i�r�e�c�t�l�y� �s�e�t� �i�t�s� position �,� �b�e�c�a�u�s�e� �t�h�a�t
�w�o�u�l�d� �c�o�n�f�l�i�c�t� �w�i�t�h� �t�h�e� �m�o�v�e�m�e�n�t� �t�h�a�t� �t�h�e� �p�h�y�s�i�c�s� �e�n�g�i�n�e� �i�s� �c�a�l�c�u�l�a�t�i�n�g�.� �A� �c�o�m�m�o�n
�m�i�s�t�a�k�e� �i�s� �t�o� �t�r�y� �a�d�d�i�n�g� �s�o�m�e�t�h�i�n�g� �l�i�k�e� �t�h�i�s� �t�o� _physics_process() �:

func _physics_process(delta):
    if position.x > screensize.x:
        position.x = 0
    if position.x < 0:
        position.x = screensize.x
    if position.y > screensize.y:
        position.y = 0
    if position.y < 0:
        position.y = screensize.y
    set_applied_force(thrust.rotated(rotation))
    set_applied_torque(rotation_dir * spin_thrust)

�T�h�i�s� �w�i�l�l� �f�a�i�l�,� �t�r�a�p�p�i�n�g� �t�h�e� �p�l�a�y�e�r� �o�n� �t�h�e� �e�d�g�e� �o�f� �t�h�e� �s�c�r�e�e�n� �(�a�n�d� �o�c�c�a�s�i�o�n�a�l�l�y� �g�l�i�t�c�h�i�n�g
�u�n�p�r�e�d�i�c�t�a�b�l�y� �a�t� �t�h�e� �c�o�r�n�e�r�s�)�.� �S�o�,� �w�h�y� �d�o�e�s�n�'�t� �t�h�i�s� �w�o�r�k�?� �T�h�e� �G�o�d�o�t� �d�o�c�u�m�e�n�t�a�t�i�o�n
�r�e�c�o�m�m�e�n�d�s� _physics_process() � �f�o�r� �p�h�y�s�i�c�s�-�r�e�l�a�t�e�d� �c�o�d�e• �i�t� �e�v�e�n� �h�a�s� �p�h�y�s�i�c�s� �i�n� �t�h�e
�n�a�m�e�.� �I�t� �m�a�k�e�s� �s�e�n�s�e� �a�t� �f�i�r�s�t� �g�l�a�n�c�e� �t�h�a�t� �t�h�i�s� �s�h�o�u�l�d� �w�o�r�k� �c�o�r�r�e�c�t�l�y�.

�I�n� �f�a�c�t�,� �t�h�e� �c�o�r�r�e�c�t� �w�a�y� �t�o� �s�o�l�v�e� �t�h�i�s� �p�r�o�b�l�e�m� �i�s� �n�o�t� �t�o� �u�s�e� _physics_process() �.

�T�o� �q�u�o�t�e� �t�h�e� RigidBody2D � �d�o�c�s�:

�"�Y�o�u� �s�h�o�u�l�d� �n�o�t� �c�h�a�n�g�e� �a� �R�i�g�i�d�B�o�d�y�2�D�'�s� �p�o�s�i�t�i�o�n� �o�r� �l�i�n�e�a�r�_�v�e�l�o�c�i�t�y� �e�v�e�r�y� �f�r�a�m�e� �o�r� �e�v�e�n
�v�e�r�y� �o�f�t�e�n�.� �I�f� �y�o�u� �n�e�e�d� �t�o� �d�i�r�e�c�t�l�y� �a�f�f�e�c�t� �t�h�e� �b�o�d�y�'�s� �s�t�a�t�e�,� �u�s�e� �_�i�n�t�e�g�r�a�t�e�_�f�o�r�c�e�s�,� �w�h�i�c�h
�a�l�l�o�w�s� �y�o�u� �t�o� �d�i�r�e�c�t�l�y� �a�c�c�e�s�s� �t�h�e� �p�h�y�s�i�c�s� �s�t�a�t�e�.�"

�A�n�d� �i�n� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �f�o�r� _integrate_forces() �:

�"�(�I�t�)� �A�l�l�o�w�s� �y�o�u� �t�o� �r�e�a�d� �a�n�d� �s�a�f�e�l�y� �m�o�d�i�f�y� �t�h�e� �s�i�m�u�l�a�t�i�o�n� �s�t�a�t�e� �f�o�r� �t�h�e� �o�b�j�e�c�t�.� �U�s�e� �t�h�i�s
�i�n�s�t�e�a�d� �o�f� �_�p�h�y�s�i�c�s�_�p�r�o�c�e�s�s� �i�f� �y�o�u� �n�e�e�d� �t�o� �d�i�r�e�c�t�l�y� �c�h�a�n�g�e� �t�h�e� �b�o�d�y�'�s� �p�o�s�i�t�i�o�n� �o�r� �o�t�h�e�r
�p�h�y�s�i�c�s� �p�r�o�p�e�r�t�i�e�s�.� �(�e�m�p�h�a�s�i�s� �a�d�d�e�d�)�"

�T�h�e� �a�n�s�w�e�r� �i�s� �t�o� �c�h�a�n�g�e� �t�h�e� �p�h�y�s�i�c�s� �c�a�l�l�b�a�c�k� �t�o� _integrate_forces() �,� �w�h�i�c�h� �g�i�v�e�s� �y�o�u
�a�c�c�e�s�s� �t�o� �t�h�e� �b�o�d�y�'�s� Physics2DDirectBodyState �.� �T�h�i�s� �i�s� �a� �G�o�d�o�t� �o�b�j�e�c�t� �c�o�n�t�a�i�n�i�n�g� �a
�g�r�e�a�t� �d�e�a�l� �o�f� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �c�u�r�r�e�n�t� �p�h�y�s�i�c�s� �s�t�a�t�e� �o�f� �t�h�e� �b�o�d�y�.� �I�n� �t�h�e� �c�a�s�e� �o�f
�l�o�c�a�t�i�o�n�,� �t�h�e� �k�e�y� �p�i�e�c�e� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �t�h�e� �b�o�d�y�'�s� Transform2D �.
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�A� �t�r�a�n�s�f�o�r�m� �i�s� �a� �m�a�t�r�i�x� �r�e�p�r�e�s�e�n�t�i�n�g� �o�n�e� �o�r� �m�o�r�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s� �i�n� �2�D� �s�p�a�c�e� �s�u�c�h� �a�s
�t�r�a�n�s�l�a�t�i�o�n�,� �r�o�t�a�t�i�o�n�,� �a�n�d�/�o�r� �s�c�a�l�i�n�g�.� �T�h�e� �t�r�a�n�s�l�a�t�i�o�n� �(�t�h�a�t� �i�s�,� �p�o�s�i�t�i�o�n�)� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �f�o�u�n�d
�b�y� �a�c�c�e�s�s�i�n�g� �t�h�e� origin � �p�r�o�p�e�r�t�y� �o�f� �t�h�e� Transform2D �.

�U�s�i�n�g� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n�,� �y�o�u� �c�a�n� �i�m�p�l�e�m�e�n�t� �t�h�e� �w�r�a�p� �a�r�o�u�n�d� �e�f�f�e�c�t� �b�y� �c�h�a�n�g�i�n�g
_physics_process() � �t�o� _integrate_forces() � �a�n�d� �a�l�t�e�r�i�n�g� �t�h�e� �t�r�a�n�s�f�o�r�m�'�s� �o�r�i�g�i�n�:

func _integrate_forces(physics_state):
    set_applied_force(thrust.rotated(rotation))
    set_applied_torque(spin_power * rotation_dir)
    var xform = physics_state.get_transform()
    if xform.origin.x > screensize.x:
        xform.origin.x = 0
    if xform.origin.x < 0:
        xform.origin.x = screensize.x
    if xform.origin.y > screensize.y:
        xform.origin.y = 0
    if xform.origin.y < 0:
        xform.origin.y = screensize.y
    physics_state.set_transform(xform)

�N�o�t�e� �t�h�a�t� �t�h�e� �f�u�n�c�t�i�o�n�'�s� �a�r�g�u�m�e�n�t� �n�a�m�e� �h�a�s� �b�e�e�n� �c�h�a�n�g�e�d� �t�o� physics_state � �f�r�o�m� �i�t�s
�d�e�f�a�u�l�t�:� state �.� �T�h�i�s� �i�s� �t�o� �p�r�e�v�e�n�t� �a�n�y� �p�o�s�s�i�b�l�e� �c�o�n�f�u�s�i�o�n� �w�i�t�h� �t�h�e� �a�l�r�e�a�d�y� �e�x�i�s�t�i�n�g� state
�v�a�r�i�a�b�l�e�,� �w�h�i�c�h� �t�r�a�c�k�s� �w�h�a�t� �F�S�M� �s�t�a�t�e� �t�h�e� �p�l�a�y�e�r� �i�s� �c�u�r�r�e�n�t�l�y� �a�s�s�i�g�n�e�d� �t�o�.

�R�u�n� �t�h�e� �s�c�e�n�e� �a�g�a�i�n� �a�n�d� �c�h�e�c�k� �t�h�a�t� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g� �a�s� �e�x�p�e�c�t�e�d�.� �M�a�k�e� �s�u�r�e� �y�o�u� �t�r�y
�w�r�a�p�p�i�n�g� �a�r�o�u�n�d� �i�n� �a�l�l� �f�o�u�r� �d�i�r�e�c�t�i�o�n�s�.� �A� �c�o�m�m�o�n� �m�i�s�t�a�k�e� �i�s� �t�o� �a�c�c�i�d�e�n�t�a�l�l�y� �f�l�i�p� �a� �g�r�e�a�t�e�r�-
�t�h�a�n� �o�r� �l�e�s�s�-�t�h�a�n� �s�i�g�n�,� �s�o� �c�h�e�c�k� �t�h�a�t� �f�i�r�s�t� �i�f� �y�o�u�'�r�e� �h�a�v�i�n�g� �a� �p�r�o�b�l�e�m� �w�i�t�h� �o�n�e� �o�r� �m�o�r�e� �s�c�r�e�e�n
�e�d�g�e�s�.

�S�h�o�o�t�i�n�g
�N�o�w�,� �i�t�'�s� �t�i�m�e� �t�o� �g�i�v�e� �y�o�u�r� �s�h�i�p� �s�o�m�e� �w�e�a�p�o�n�s�.� �W�h�e�n� �p�r�e�s�s�i�n�g� �t�h�e� shoot � �a�c�t�i�o�n�,� �a� �b�u�l�l�e�t
�s�h�o�u�l�d� �b�e� �s�p�a�w�n�e�d� �a�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �s�h�i�p� �a�n�d� �t�r�a�v�e�l� �i�n� �a� �s�t�r�a�i�g�h�t� �l�i�n�e� �u�n�t�i�l� �i�t� �e�x�i�t�s� �t�h�e
�s�c�r�e�e�n�.� �T�h�e�n�,� �t�h�e� �g�u�n� �i�s�n�'�t� �a�l�l�o�w�e�d� �t�o� �f�i�r�e� �a�g�a�i�n� �u�n�t�i�l� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �t�i�m�e� �h�a�s� �p�a�s�s�e�d�.

�B�u�l�l�e�t� �s�c�e�n�e
�T�h�i�s� �i�s� �t�h�e� �n�o�d�e� �s�e�t�u�p� �f�o�r� �t�h�e� �b�u�l�l�e�t�:

Area2D � �(�n�a�m�e�d� Bullet �)

Sprite
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CollisionShape2D

VisibilityNotifier2D

�U�s�e� res://assets/laser.png � �f�r�o�m� �t�h�e� �a�s�s�e�t�s� �f�o�l�d�e�r� �f�o�r� �t�h�e� �t�e�x�t�u�r�e� �o�f� �t�h�e� Sprite �,� �a�n�d� �a
CapsuleShape2D � �f�o�r� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�.� �Y�o�u�'�l�l� �h�a�v�e� �t�o� �s�e�t� �t�h�e� �R�o�t�a�t�i�o�n� �o�f� �t�h�e
CollisionShape2D � �t�o� 90 � �s�o� �t�h�a�t� �i�t� �w�i�l�l� �f�i�t� �c�o�r�r�e�c�t�l�y�.� �Y�o�u� �s�h�o�u�l�d� �a�l�s�o� �s�c�a�l�e� �t�h�e� Sprite
�d�o�w�n� �t�o� �h�a�l�f� �s�i�z�e� �((0.5, 0.5) �)�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�i�p�t� �t�o� �t�h�e� Bullet � �n�o�d�e�:

extends Area2D

export (int) var speed
var velocity = Vector2()

func start(pos, dir):
    position = pos
    rotation = dir
    velocity = Vector2(speed, 0).rotated(dir)

func _process(delta):
    position += velocity * delta

�S�e�t� �t�h�e� �e�x�p�o�r�t�e�d� speed � �p�r�o�p�e�r�t�y� �t�o� 1000 �.

�T�h�e� VisibilityNotifier2D � �i�s� �a� �n�o�d�e� �t�h�a�t� �c�a�n� �i�n�f�o�r�m� �y�o�u� �(�u�s�i�n�g� �s�i�g�n�a�l�s�)� �w�h�e�n�e�v�e�r� �a
�n�o�d�e� �b�e�c�o�m�e�s� �v�i�s�i�b�l�e�/�i�n�v�i�s�i�b�l�e�.� �Y�o�u� �c�a�n� �u�s�e� �t�h�i�s� �t�o� �a�u�t�o�m�a�t�i�c�a�l�l�y� �d�e�l�e�t�e� �a� �b�u�l�l�e�t� �w�h�e�n� �i�t
�g�o�e�s� �o�f�f� �s�c�r�e�e�n�.� �C�o�n�n�e�c�t� �t�h�e� screen_exited � �s�i�g�n�a�l� �o�f� VisibilityNotifier2D � �a�n�d� �a�d�d
�t�h�i�s�:

func _on_VisibilityNotifier2D_screen_exited():
    queue_free()

�F�i�n�a�l�l�y�,� �c�o�n�n�e�c�t� �t�h�e� �b�u�l�l�e�t�'�s� body_entered � �s�i�g�n�a�l� �s�o� �t�h�a�t� �y�o�u� �c�a�n� �d�e�t�e�c�t� �w�h�e�n� �t�h�e� �b�u�l�l�e�t
�h�i�t�s� �a� �r�o�c�k�.� �T�h�e� �b�u�l�l�e�t� �d�o�e�s�n�'�t� �n�e�e�d� �t�o� �k�n�o�w� �a�n�y�t�h�i�n�g� �a�b�o�u�t� �r�o�c�k�s�,� �j�u�s�t� �t�h�a�t� �i�t� �h�a�s� �h�i�t
�s�o�m�e�t�h�i�n�g�.� �W�h�e�n� �y�o�u� �c�r�e�a�t�e� �t�h�e� �r�o�c�k�s�,� �y�o�u�'�l�l� �a�d�d� �t�h�e�m� �t�o� �a� �g�r�o�u�p� �c�a�l�l�e�d� rocks � �a�n�d� �g�i�v�e
�t�h�e�m� �a�n� explode() � �m�e�t�h�o�d�:

func _on_Bullet_body_entered( body ):
    if body.is_in_group('rocks'):
        body.explode()
        queue_free()
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�F�i�r�i�n�g� �b�u�l�l�e�t�s
�N�o�w�,� �y�o�u� �n�e�e�d� �i�n�s�t�a�n�c�e�s� �o�f� �t�h�e� �b�u�l�l�e�t� �t�o� �b�e� �c�r�e�a�t�e�d� �w�h�e�n�e�v�e�r� �t�h�e� �p�l�a�y�e�r� �f�i�r�e�s�.� �H�o�w�e�v�e�r�,� �i�f
�y�o�u� �m�a�k�e� �t�h�e� �b�u�l�l�e�t� �a� �c�h�i�l�d� �o�f� �t�h�e� �p�l�a�y�e�r�,� �t�h�e�n� �i�t� �w�i�l�l� �m�o�v�e� �a�n�d� �r�o�t�a�t�e� �a�l�o�n�g� �w�i�t�h� �t�h�e� �p�l�a�y�e�r
�i�n�s�t�e�a�d� �o�f� �m�o�v�i�n�g� �i�n�d�e�p�e�n�d�e�n�t�l�y�.� �I�n�s�t�e�a�d�,� �t�h�e� �b�u�l�l�e�t� �s�h�o�u�l�d� �b�e� �a�d�d�e�d� �a�s� �a� �c�h�i�l�d� �o�f� �t�h�e� �m�a�i�n
�s�c�e�n�e�.� �O�n�e� �w�a�y� �t�o� �d�o� �t�h�i�s� �w�o�u�l�d� �b�e� �t�o� �u�s�e� get_parent().add_child() �,� �s�i�n�c�e� �t�h�e� Main
�s�c�e�n�e� �w�i�l�l� �b�e� �t�h�e� �p�a�r�e�n�t� �o�f� �t�h�e� �p�l�a�y�e�r� �w�h�e�n� �t�h�e� �g�a�m�e� �i�s� �r�u�n�n�i�n�g�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �w�o�u�l�d
�m�e�a�n� �y�o�u� �c�o�u�l�d� �n�o� �l�o�n�g�e�r� �r�u�n� �t�h�e� Player � �s�c�e�n�e� �b�y� �i�t�s�e�l�f� �l�i�k�e� �y�o�u� �h�a�v�e� �b�e�e�n� �d�o�i�n�g�,� �b�e�c�a�u�s�e
get_parent() � �w�o�u�l�d� �p�r�o�d�u�c�e� �a�n� �e�r�r�o�r�.� �O�r�,� �i�f� �i�n� �t�h�e� Main � �s�c�e�n�e� �y�o�u� �d�e�c�i�d�e�d� �t�o� �a�r�r�a�n�g�e
�t�h�i�n�g�s� �d�i�f�f�e�r�e�n�t�l�y�,� �m�a�k�i�n�g� �t�h�e� �p�l�a�y�e�r� �a� �c�h�i�l�d� �o�f� �s�o�m�e� �o�t�h�e�r� �n�o�d�e�,� �t�h�e� �b�u�l�l�e�t� �w�o�u�l�d�n�'�t� �b�e
�a�d�d�e�d� �w�h�e�r�e� �y�o�u� �e�x�p�e�c�t�.

�I�n� �g�e�n�e�r�a�l�,� �i�t� �i�s� �a� �b�a�d� �i�d�e�a� �t�o� �w�r�i�t�e� �c�o�d�e� �t�h�a�t� �a�s�s�u�m�e�s� �a� �f�i�x�e�d� �t�r�e�e� �l�a�y�o�u�t�.
�E�s�p�e�c�i�a�l�l�y� �t�r�y� �t�o� �a�v�o�i�d� �u�s�i�n�g� get_parent() � �i�f� �a�t� �a�l�l� �p�o�s�s�i�b�l�e�.� �Y�o�u� �m�a�y
�f�i�n�d� �i�t� �d�i�f�f�i�c�u�l�t� �t�o� �t�h�i�n�k� �t�h�i�s� �w�a�y� �a�t� �f�i�r�s�t�,� �b�u�t� �i�t� �w�i�l�l� �r�e�s�u�l�t� �i�n� �a� �m�u�c�h� �m�o�r�e
�m�o�d�u�l�a�r� �d�e�s�i�g�n� �a�n�d� �p�r�e�v�e�n�t� �s�o�m�e� �c�o�m�m�o�n� �m�i�s�t�a�k�e�s�.

�I�n�s�t�e�a�d�,� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �g�i�v�e� �t�h�e� �b�u�l�l�e�t� �t�o� �t�h�e� �m�a�i�n� �s�c�e�n�e� �u�s�i�n�g� �a� �s�i�g�n�a�l�.� �I�n� �t�h�i�s� �w�a�y�,� �t�h�e
Player � �s�c�e�n�e� �d�o�e�s�n�'�t� �n�e�e�d� �t�o� �k�n�o�w� �a�n�y�t�h�i�n�g� �a�b�o�u�t� �h�o�w� �t�h�e� Main � �s�c�e�n�e� �i�s� �s�e�t� �u�p�,� �o�r� �e�v�e�n� �i�f
�t�h�e� Main � �s�c�e�n�e� �e�x�i�s�t�s�.� �P�r�o�d�u�c�i�n�g� �t�h�e� �b�u�l�l�e�t� �a�n�d� �h�a�n�d�i�n�g� �i�t� �o�f�f� �i�s� �t�h�e� Player � �o�b�j�e�c�t�'�s� �o�n�l�y
�r�e�s�p�o�n�s�i�b�i�l�i�t�y�.

�A�d�d� �a� Position2D � �n�o�d�e� �t�o� �t�h�e� �p�l�a�y�e�r� �a�n�d� �n�a�m�e� �i�t� Muzzle �.� �T�h�i�s� �w�i�l�l� �m�a�r�k� �t�h�e� �m�u�z�z�l�e� �o�f
�t�h�e� �g�u�n• �t�h�e� �l�o�c�a�t�i�o�n� �w�h�e�r�e� �t�h�e� �b�u�l�l�e�t� �w�i�l�l� �s�p�a�w�n�.� �S�e�t� �i�t�s� �P�o�s�i�t�i�o�n� �t�o� (50, 0) � �t�o� �p�l�a�c�e� �i�t
�d�i�r�e�c�t�l�y� �i�n� �f�r�o�n�t� �o�f� �t�h�e� �s�h�i�p�.

�N�e�x�t�,� �a�d�d� �a� Timer � �n�o�d�e� �n�a�m�e�d� GunTimer �.� �T�h�i�s� �w�i�l�l� �p�r�o�v�i�d�e� �a� �c�o�o�l�d�o�w�n� �t�o� �t�h�e� �g�u�n�,
�p�r�e�v�e�n�t�i�n�g� �a� �n�e�w� �b�u�l�l�e�t� �f�r�o�m� �f�i�r�i�n�g� �u�n�t�i�l� �a� �c�e�r�t�a�i�n� �a�m�o�u�n�t� �o�f� �t�i�m�e� �h�a�s� �p�a�s�s�e�d�.� �C�h�e�c�k� �t�h�e
�O�n�e� �S�h�o�t� �a�n�d� �A�u�t�o�p�l�a�y� �b�o�x�e�s�.

�A�d�d� �t�h�e�s�e� �n�e�w� �v�a�r�i�a�b�l�e�s� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�r�i�p�t�:

signal shoot

export (PackedScene) var Bullet
export (float) var fire_rate

var can_shoot = true

�D�r�a�g� �t�h�e� Bullet.tscn � �o�n�t�o� �t�h�e� �n�e�w� �B�u�l�l�e�t� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �a�n�d� �s�e�t� �t�h�e� �F�i�r�e� �R�a�t�e
�t�o� 0.25 � �(�t�h�i�s� �v�a�l�u�e� �i�s� �i�n� �s�e�c�o�n�d�s�)�.
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�A�d�d� �t�h�i�s� �t�o� _ready() �:

$GunTimer.wait_time = fire_rate

�A�n�d� �t�h�i�s� �t�o� get_input() �:

if Input.is_action_pressed("shoot") and can_shoot:
    shoot()

�N�o�w�,� �c�r�e�a�t�e� �t�h�e� shoot() � �f�u�n�c�t�i�o�n�,� �w�h�i�c�h� �w�i�l�l� �h�a�n�d�l�e� �c�r�e�a�t�i�n�g� �t�h�e� �b�u�l�l�e�t�(�s�)�:

func shoot():
    if state == INVULNERABLE:
        return
    emit_signal("shoot", Bullet, $Muzzle.global_position, rotation)
    can_shoot = false
    $GunTimer.start()

�W�h�e�n� �e�m�i�t�t�i�n�g� �t�h�e� shoot � �s�i�g�n�a�l�,� �y�o�u� �p�a�s�s� �t�h�e� Bullet � �i�t�s�e�l�f� �p�l�u�s� �i�t�s� �s�t�a�r�t�i�n�g� �p�o�s�i�t�i�o�n� �a�n�d
�d�i�r�e�c�t�i�o�n�.� �T�h�e�n�,� �y�o�u� �d�i�s�a�b�l�e� �s�h�o�o�t�i�n�g� �w�i�t�h� �t�h�e� can_shoot � �f�l�a�g� �a�n�d� �s�t�a�r�t� �t�h�e� GunTimer �.� �T�o
�a�l�l�o�w� �t�h�e� �g�u�n� �t�o� �s�h�o�o�t� �a�g�a�i�n�,� �c�o�n�n�e�c�t� �t�h�e� timeout � �s�i�g�n�a�l� �o�f� �t�h�e� GunTimer �:

func _on_GunTimer_timeout():
    can_shoot = true

�N�o�w�,� �m�a�k�e� �y�o�u�r� �M�a�i�n� �s�c�e�n�e�.� �A�d�d� �a� Node� �n�a�m�e�d� Main � �a�n�d� �a� Sprite � �n�a�m�e�d� Background �.
�U�s�e� res://assets/space_background.png � �a�s� �t�h�e� �T�e�x�t�u�r�e�.� �A�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e
Player � �t�o� �t�h�e� �s�c�e�n�e�.

�A�d�d� �a� �s�c�r�i�p�t� �t�o� Main �,� �t�h�e�n� �c�o�n�n�e�c�t� �t�h�e� Player � �n�o�d�e�'�s� shoot � �s�i�g�n�a�l�,� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g
�t�o� �t�h�e� �c�r�e�a�t�e�d� �f�u�n�c�t�i�o�n�:

func _on_Player_shoot(bullet, pos, dir):
    var b = bullet.instance()
    b.start(pos, dir)
    add_child(b)

�P�l�a�y� �t�h�e� Main � �s�c�e�n�e� �a�n�d� �t�e�s�t� �t�h�a�t� �y�o�u� �c�a�n� �f�l�y� �a�n�d� �s�h�o�o�t�.
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�R�o�c�k�s
�T�h�e� �g�o�a�l� �o�f� �t�h�e� �g�a�m�e� �i�s� �t�o� �d�e�s�t�r�o�y� �t�h�e� �f�l�o�a�t�i�n�g� �s�p�a�c�e� �r�o�c�k�s�,� �s�o�,� �n�o�w� �t�h�a�t� �y�o�u� �c�a�n� �s�h�o�o�t�,� �i�t�'�s
�t�i�m�e� �t�o� �a�d�d� �t�h�e�m�.� �L�i�k�e� �t�h�e� �s�h�i�p�,� �t�h�e� �r�o�c�k�s� �w�i�l�l� �a�l�s�o� �b�e� RigidBody2D �,� �w�h�i�c�h� �w�i�l�l� �m�a�k�e� �t�h�e�m
�t�r�a�v�e�l� �i�n� �a� �s�t�r�a�i�g�h�t� �l�i�n�e� �a�t� �a� �s�t�e�a�d�y� �s�p�e�e�d� �u�n�l�e�s�s� �d�i�s�t�u�r�b�e�d�.� �T�h�e�y�'�l�l� �a�l�s�o� �b�o�u�n�c�e� �o�f�f� �e�a�c�h
�o�t�h�e�r� �i�n� �a� �r�e�a�l�i�s�t�i�c� �f�a�s�h�i�o�n�.� �T�o� �m�a�k�e� �t�h�i�n�g�s� �m�o�r�e� �i�n�t�e�r�e�s�t�i�n�g�,� �r�o�c�k�s� �w�i�l�l� �s�t�a�r�t� �o�u�t� �l�a�r�g�e� �a�n�d�,
�w�h�e�n� �y�o�u� �s�h�o�o�t� �t�h�e�m�,� �b�r�e�a�k� �i�n�t�o� �m�u�l�t�i�p�l�e� �s�m�a�l�l�e�r� �r�o�c�k�s�.

�S�c�e�n�e� �s�e�t�u�p
�S�t�a�r�t� �a� �n�e�w� �s�c�e�n�e� �b�y� �m�a�k�i�n�g� �a� RigidBody2D �,� �n�a�m�i�n�g� �i�t� Rock �,� �a�n�d� �a�d�d�i�n�g� �a� Sprite � �u�s�i�n�g
�t�h�e� res://assets/rock.png � �t�e�x�t�u�r�e�.� �A�d�d� �a� CollisionShape2D �,� �b�u�t� �d�o�n�'�t� �a�d�d� �a� �s�h�a�p�e
�t�o� �i�t� �y�e�t�.� �B�e�c�a�u�s�e� �y�o�u�'�l�l� �b�e� �s�p�a�w�n�i�n�g� �d�i�f�f�e�r�e�n�t�-�s�i�z�e�d� �r�o�c�k�s�,� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �w�i�l�l� �n�e�e�d� �t�o
�b�e� �s�e�t� �i�n� �t�h�e� �c�o�d�e� �a�n�d� �a�d�j�u�s�t�e�d� �t�o� �t�h�e� �c�o�r�r�e�c�t� �s�i�z�e�.

�S�e�t� �t�h�e� �B�o�u�n�c�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� Rock � �t�o� 1� �a�n�d� �b�o�t�h� �L�i�n�e�a�r�/�D�a�m�p� �a�n�d� �A�n�g�u�l�a�r�/�D�a�m�p� �t�o� 0�.

�V�a�r�i�a�b�l�e� �s�i�z�e
�A�t�t�a�c�h� �a� �s�c�r�i�p�t� �a�n�d� �d�e�f�i�n�e� �t�h�e� �m�e�m�b�e�r� �v�a�r�i�a�b�l�e�s�:

extends RigidBody2D

var screensize = Vector2()
var size
var radius
var scale_factor = 0.2

�T�h�e� Main � �s�c�r�i�p�t� �w�i�l�l� �h�a�n�d�l�e� �s�p�a�w�n�i�n�g� �n�e�w� �r�o�c�k�s�,� �b�o�t�h� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �a� �l�e�v�e�l� �a�s� �w�e�l�l� �a�s
�t�h�e� �s�m�a�l�l�e�r� �r�o�c�k�s� �t�h�a�t� �w�i�l�l� �a�p�p�e�a�r� �a�f�t�e�r� �a� �l�a�r�g�e� �o�n�e� �e�x�p�l�o�d�e�s�.� �A� �l�a�r�g�e� �r�o�c�k� �w�i�l�l� �h�a�v�e� �a
size � �o�f� 3� �a�n�d� �b�r�e�a�k� �i�n�t�o� �r�o�c�k�s� �o�f� �s�i�z�e� 2�,� �a�n�d� �s�o� �o�n�.� �T�h�e� scale_factor � �i�s� �m�u�l�t�i�p�l�i�e�d� �b�y
size � �t�o� �s�e�t� �t�h�e� �s�p�r�i�t�e�'�s� �s�c�a�l�e�,� �t�h�e� �c�o�l�l�i�s�i�o�n� �r�a�d�i�u�s�,� �a�n�d� �s�o� �o�n�.� �Y�o�u� �c�a�n� �a�d�j�u�s�t� �i�t� �l�a�t�e�r� �t�o
�c�h�a�n�g�e� �h�o�w� �b�i�g� �e�a�c�h� �c�a�t�e�g�o�r�y� �o�f� �r�o�c�k� �i�s�.

�A�l�l� �o�f� �t�h�i�s� �w�i�l�l� �b�e� �s�e�t� �b�y� �t�h�e� start() � �m�e�t�h�o�d�:

func start(pos, vel, _size):
    position = pos
    size = _size
    mass = 1.5 * size
    $Sprite.scale = Vector2(1, 1) * scale_factor * size
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    radius = int($Sprite.texture.get_size().x / 2 * scale_factor * size)
    var shape = CircleShape2D.new()
    shape.radius = radius
    $CollisionShape2D.shape = shape
    linear_velocity = vel
    angular_velocity = rand_range(-1.5, 1.5)

�H�e�r�e� �i�s� �w�h�e�r�e� �y�o�u� �c�a�l�c�u�l�a�t�e� �t�h�e� �c�o�r�r�e�c�t� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �b�a�s�e�d� �o�n� �t�h�e� �r�o�c�k�'�s� size � �a�n�d� �a�d�d� �i�t
�t�o� �t�h�e� CollisionShape2D �.� �N�o�t�e� �t�h�a�t� �s�i�n�c�e� size � �i�s� �a�l�r�e�a�d�y� �i�n� �u�s�e� �a�s� �a� �c�l�a�s�s� �v�a�r�i�a�b�l�e�,� �y�o�u
�c�a�n� �u�s�e� _size � �f�o�r� �t�h�e� �f�u�n�c�t�i�o�n� �a�r�g�u�m�e�n�t�.

�T�h�e� �r�o�c�k�s� �a�l�s�o� �n�e�e�d� �t�o� �w�r�a�p� �a�r�o�u�n�d� �t�h�e� �s�c�r�e�e�n�,� �s�o� �u�s�e� �t�h�e� �s�a�m�e� �t�e�c�h�n�i�q�u�e� �y�o�u� �u�s�e�d� �f�o�r� �t�h�e
Player �:

func _integrate_forces(physics_state):
    var xform = physics_state.get_transform()
    if xform.origin.x > screensize.x + radius:
       xform.origin.x = 0 - radius
    if xform.origin.x < 0 - radius:
       xform.origin.x = screensize.x + radius
    if xform.origin.y > screensize.y + radius:
       xform.origin.y = 0 - radius
    if xform.origin.y < 0 - radius:
       xform.origin.y = screensize.y + radius
    physics_state.set_transform(xform)

�T�h�e� �d�i�f�f�e�r�e�n�c�e� �h�e�r�e� �i�s� �t�h�a�t� �i�n�c�l�u�d�i�n�g� �t�h�e� �b�o�d�y�'�s� radius � �r�e�s�u�l�t�s� �i�n� �s�m�o�o�t�h�e�r�-�l�o�o�k�i�n�g
�t�e�l�e�p�o�r�t�a�t�i�o�n�.� �T�h�e� �r�o�c�k� �w�i�l�l� �a�p�p�e�a�r� �t�o� �f�u�l�l�y� �e�x�i�t� �t�h�e� �s�c�r�e�e�n� �b�e�f�o�r�e� �e�n�t�e�r�i�n�g� �a�t� �t�h�e� �o�p�p�o�s�i�t�e
�s�i�d�e�.� �Y�o�u� �m�a�y� �w�a�n�t� �t�o� �d�o� �t�h�e� �s�a�m�e� �t�h�i�n�g� �w�i�t�h� �t�h�e� �p�l�a�y�e�r� �s�h�i�p�.� �T�r�y� �i�t� �a�n�d� �s�e�e� �w�h�i�c�h� �e�f�f�e�c�t
�y�o�u� �l�i�k�e� �b�e�t�t�e�r�.

�I�n�s�t�a�n�c�i�n�g
�W�h�e�n� �n�e�w� �r�o�c�k�s� �a�r�e� �s�p�a�w�n�e�d�,� �t�h�e� �m�a�i�n� �s�c�e�n�e� �w�i�l�l� �n�e�e�d� �t�o� �p�i�c�k� �a� �r�a�n�d�o�m� �s�t�a�r�t� �l�o�c�a�t�i�o�n�.� �T�o
�d�o� �t�h�i�s�,� �y�o�u� �c�o�u�l�d� �u�s�e� �s�o�m�e� �g�e�o�m�e�t�r�y� �t�o� �p�i�c�k� �a� �r�a�n�d�o�m� �p�o�i�n�t� �a�l�o�n�g� �t�h�e� �p�e�r�i�m�e�t�e�r� �o�f� �t�h�e
�s�c�r�e�e�n�,� �b�u�t� �i�n�s�t�e�a�d� �y�o�u� �c�a�n� �t�a�k�e� �a�d�v�a�n�t�a�g�e� �o�f� �y�e�t� �a�n�o�t�h�e�r� �G�o�d�o�t� �n�o�d�e� �t�y�p�e�.� �Y�o�u�'�l�l� �d�r�a�w� �a
�p�a�t�h� �a�r�o�u�n�d� �t�h�e� �e�d�g�e� �o�f� �t�h�e� �s�c�r�e�e�n�,� �a�n�d� �t�h�e� �s�c�r�i�p�t� �w�i�l�l� �p�i�c�k� �a� �r�a�n�d�o�m� �l�o�c�a�t�i�o�n� �a�l�o�n�g� �t�h�e
�p�a�t�h�.� �A�d�d� �a� Path2D � �n�o�d�e� �a�n�d� �n�a�m�e� �i�t� RockPath �.� �W�h�e�n� �y�o�u� �c�l�i�c�k� �o�n� �t�h�e� Path2D �,� �y�o�u� �w�i�l�l
�s�e�e� �s�o�m�e� �n�e�w� �b�u�t�t�o�n�s� �a�p�p�e�a�r� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�d�i�t�o�r�:
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�S�e�l�e�c�t� �t�h�e� �m�i�d�d�l�e� �o�n�e� �(�A�d�d� �P�o�i�n�t�)� �t�o� �d�r�a�w� �t�h�e� �p�a�t�h� �b�y� �c�l�i�c�k�i�n�g� �t�o� �a�d�d� �t�h�e� �p�o�i�n�t�s� �s�h�o�w�n�.� �T�o
�m�a�k�e� �t�h�e� �p�o�i�n�t�s� �a�l�i�g�n�,� �m�a�k�e� �s�u�r�e� �S�n�a�p� �t�o� �g�r�i�d� �i�s� �c�h�e�c�k�e�d�.� �T�h�i�s� �o�p�t�i�o�n� �i�s� �f�o�u�n�d� �u�n�d�e�r� �t�h�e
�S�n�a�p�p�i�n�g� �O�p�t�i�o�n�s� �b�u�t�t�o�n� �t�o� �t�h�e� �l�e�f�t� �o�f� �t�h�e� Lock � �b�u�t�t�o�n�.� �I�t� �a�p�p�e�a�r�s� �a�s� �a� �s�e�r�i�e�s� �o�f� �t�h�r�e�e
�v�e�r�t�i�c�a�l� �d�o�t�s�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�D�r�a�w� �t�h�e� �p�o�i�n�t�s� �i�n� �t�h�e� �o�r�d�e�r� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�.� �A�f�t�e�r� �c�l�i�c�k�i�n�g� �t�h�e� �f�o�u�r�t�h
�p�o�i�n�t�,� �c�l�i�c�k� �t�h�e� �C�l�o�s�e� �C�u�r�v�e� �b�u�t�t�o�n� �(�5�)� �a�n�d� �y�o�u�r� �p�a�t�h� �w�i�l�l� �b�e� �c�o�m�p�l�e�t�e�:
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�N�o�w� �t�h�a�t� �t�h�e� �p�a�t�h� �i�s� �d�e�f�i�n�e�d�,� �a�d�d� �a� PathFollow2D � �n�o�d�e� �a�s� �a� �c�h�i�l�d� �o�f� RockPath � �a�n�d� �n�a�m�e
�i�t� RockSpawn�.� �T�h�i�s� �n�o�d�e�'�s� �p�u�r�p�o�s�e� �i�s� �t�o� �a�u�t�o�m�a�t�i�c�a�l�l�y� �f�o�l�l�o�w� �a� �p�a�t�h� �a�s� �i�t� �m�o�v�e�s�,� �u�s�i�n�g� �i�t�s
set_offset() � �m�e�t�h�o�d�.� �T�h�e� �h�i�g�h�e�r� �t�h�e� �o�f�f�s�e�t�,� �t�h�e� �f�u�r�t�h�e�r� �a�l�o�n�g� �t�h�e� �p�a�t�h� �i�t� �g�o�e�s�.� �S�i�n�c�e� �o�u�r
�p�a�t�h� �i�s� �c�l�o�s�e�d�,� �i�t� �w�i�l�l� �l�o�o�p� �a�r�o�u�n�d� �i�f� �t�h�e� �o�f�f�s�e�t� �v�a�l�u�e� �i�s� �b�i�g�g�e�r� �t�h�a�n� �t�h�e� �p�a�t�h�'�s� �l�e�n�g�t�h�.

�N�e�x�t�,� �a�d�d� �a� Node� �a�n�d� �n�a�m�e� �i�t� Rocks �.� �T�h�i�s� �n�o�d�e� �w�i�l�l� �s�e�r�v�e� �a�s� �a� �c�o�n�t�a�i�n�e�r� �t�o� �h�o�l�d� �a�l�l� �t�h�e
�r�o�c�k�s�.� �B�y� �c�h�e�c�k�i�n�g� �i�t�s� �n�u�m�b�e�r� �o�f� �c�h�i�l�d�r�e�n�,� �y�o�u� �c�a�n� �t�e�l�l� �i�f� �t�h�e�r�e� �a�r�e� �a�n�y� �r�o�c�k�s� �r�e�m�a�i�n�i�n�g�.

�N�o�w�,� �a�d�d� �t�h�i�s� �t�o� Main.gd �:

export (PackedScene) var Rock

func _ready():
    randomize()
    screensize = get_viewport().get_visible_rect().size
    $Player.screensize = screensize
    for i in range(3):
        spawn_rock(3)

�T�h�e� �s�c�r�i�p�t� �s�t�a�r�t�s� �b�y� �g�e�t�t�i�n�g� �t�h�e� screensize � �a�n�d� �p�a�s�s�i�n�g� �t�h�a�t� �t�o� �t�h�e� Player �.� �T�h�e�n�,� �i�t
�s�p�a�w�n�s� �t�h�r�e�e� �r�o�c�k�s� �o�f� �s�i�z�e� 3� �u�s�i�n�g� spawn_rock() �,� �w�h�i�c�h� �i�s� �d�e�f�i�n�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e�.
�D�o�n�'�t� �f�o�r�g�e�t� �t�o� �d�r�a�g� Rock.tscn � �o�n�t�o� �t�h�e� �R�o�c�k� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�:

func spawn_rock(size, pos=null, vel=null):
    if !pos:
        $RockPath/RockSpawn.set_offset(randi())
        pos = $RockPath/RockSpawn.position
    if !vel:
        vel = Vector2(1, 0).rotated(rand_range(0, 2*PI)) * rand_range(100,
150)
    var r = Rock.instance()
    r.screensize = screensize
    r.start(pos, vel, size)
    $Rocks.add_child(r)

�T�h�i�s� �f�u�n�c�t�i�o�n� �w�i�l�l� �s�e�r�v�e� �t�w�o� �p�u�r�p�o�s�e�s�.� �W�h�e�n� �c�a�l�l�e�d� �w�i�t�h� �o�n�l�y� �a� �s�i�z�e� �p�a�r�a�m�e�t�e�r�,� �i�t� �p�i�c�k�s� �a
�r�a�n�d�o�m� �p�o�s�i�t�i�o�n� �a�l�o�n�g� �t�h�e� RockPath � �a�n�d� �a� �r�a�n�d�o�m� �v�e�l�o�c�i�t�y�.� �H�o�w�e�v�e�r�,� �i�f� �t�h�o�s�e� �v�a�l�u�e�s� �a�r�e
�a�l�s�o� �p�r�o�v�i�d�e�d�,� �i�t� �w�i�l�l� �u�s�e� �t�h�e�m� �i�n�s�t�e�a�d�.� �T�h�i�s� �w�i�l�l� �l�e�t� �y�o�u� �s�p�a�w�n� �t�h�e� �s�m�a�l�l�e�r� �r�o�c�k�s� �a�t� �t�h�e
�l�o�c�a�t�i�o�n� �o�f� �t�h�e� �e�x�p�l�o�s�i�o�n�.

�R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�r�e�e� �r�o�c�k�s� �f�l�o�a�t�i�n�g� �a�r�o�u�n�d�.� �H�o�w�e�v�e�r�,� �y�o�u�r� �b�u�l�l�e�t�s� �d�o�n�'�t
�a�f�f�e�c�t� �t�h�e�m�.



�S�p�a�c�e� �R�o�c�k�s �C�h�a�p�t�e�r� �4

�[� �1�2�0� �]

�E�x�p�l�o�d�i�n�g� �r�o�c�k�s
�T�h�e� Bullet � �i�s� �c�h�e�c�k�i�n�g� �f�o�r� �b�o�d�i�e�s� �i�n� �t�h�e� rocks � �g�r�o�u�p�,� �s�o� �i�n� �t�h�e� Rock � �s�c�e�n�e�,� �c�l�i�c�k� �o�n� �t�h�e
�N�o�d�e� �t�a�b� �a�n�d� �c�h�o�o�s�e� �G�r�o�u�p�s�.� �T�y�p�e� rocks � �a�n�d� �c�l�i�c�k� �A�d�d�:

�N�o�w�,� �i�f� �y�o�u� �r�u�n� �t�h�e� �g�a�m�e� �a�n�d� �s�h�o�o�t� �a� �r�o�c�k�,� �y�o�u�'�l�l� �s�e�e� �a�n� �e�r�r�o�r� �m�e�s�s�a�g�e� �b�e�c�a�u�s�e� �t�h�e� �b�u�l�l�e�t� �i�s
�t�r�y�i�n�g� �t�o� �c�a�l�l� �t�h�e� �r�o�c�k�'�s� explode() � �m�e�t�h�o�d�,� �w�h�i�c�h� �y�o�u� �h�a�v�e�n�'�t� �d�e�f�i�n�e�d� �y�e�t�.� �T�h�i�s� �m�e�t�h�o�d
�n�e�e�d�s� �t�o� �d�o� �t�h�r�e�e� �t�h�i�n�g�s�:

�R�e�m�o�v�e� �t�h�e� �r�o�c�k
�P�l�a�y� �a�n� �e�x�p�l�o�s�i�o�n� �a�n�i�m�a�t�i�o�n
�N�o�t�i�f�y� Main � �t�o� �s�p�a�w�n� �n�e�w�,� �s�m�a�l�l�e�r� �r�o�c�k�s

�E�x�p�l�o�s�i�o�n� �s�c�e�n�e
�T�h�e� �e�x�p�l�o�s�i�o�n� �w�i�l�l� �b�e� �a� �s�e�p�a�r�a�t�e� �s�c�e�n�e�,� �w�h�i�c�h� �y�o�u� �c�a�n� �a�d�d� �t�o� �t�h�e� Rock � �a�n�d� �l�a�t�e�r� �t�o
�t�h�e� Player �.� �I�t� �w�i�l�l� �c�o�n�t�a�i�n� �t�w�o� �n�o�d�e�s�:

Sprite � �(�n�a�m�e�d� Explosion �)

AnimationPlayer

�F�o�r� �t�h�e� �s�p�r�i�t�e�'�s� �T�e�x�t�u�r�e�,� �u�s�e� res://assets/explosion.png �.� �Y�o�u�'�l�l� �n�o�t�i�c�e� �t�h�a�t� �t�h�i�s� �i�s� �a
�s�p�r�i�t�e� �s�h�e�e�t• �a�n� �i�m�a�g�e� �m�a�d�e� �u�p� �o�f� �6�4� �s�m�a�l�l�e�r� �i�m�a�g�e�s� �l�a�i�d� �o�u�t� �i�n� �a� �g�r�i�d� �p�a�t�t�e�r�n�.� �T�h�e�s�e
�i�m�a�g�e�s� �a�r�e� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �f�r�a�m�e�s� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n�.� �Y�o�u�'�l�l� �o�f�t�e�n� �f�i�n�d� �a�n�i�m�a�t�i�o�n�s� �p�a�c�k�a�g�e�d
�t�h�i�s� �w�a�y�,� �a�n�d� �G�o�d�o�t�'�s� Sprite � �n�o�d�e� �s�u�p�p�o�r�t�s� �u�s�i�n�g� �t�h�e�m� �a�s� �i�n�d�i�v�i�d�u�a�l� �f�r�a�m�e�s�.
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�I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �f�i�n�d� �t�h�e� �s�p�r�i�t�e�'�s� �A�n�i�m�a�t�i�o�n� �s�e�c�t�i�o�n�.� �S�e�t� �t�h�e� �V�f�r�a�m�e�s� �a�n�d� �H�f�r�a�m�e�s� �b�o�t�h� �t�o
8�.� �T�h�i�s� �w�i�l�l� �s�l�i�c�e� �t�h�e� �s�p�r�i�t�e� �s�h�e�e�t� �i�n�t�o� �i�t�s� �i�n�d�i�v�i�d�u�a�l� �i�m�a�g�e�s�.� �Y�o�u� �c�a�n� �v�e�r�i�f�y� �t�h�i�s� �b�y� �c�h�a�n�g�i�n�g
�t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �t�o� �d�i�f�f�e�r�e�n�t� �v�a�l�u�e�s� �b�e�t�w�e�e�n� 0� �a�n�d� 63 �.� �M�a�k�e� �s�u�r�e� �t�o� �s�e�t� �F�r�a�m�e�s� �b�a�c�k� �t�o� 0
�w�h�e�n� �f�i�n�i�s�h�e�d�:

�T�h�e� AnimationPlayer � �c�a�n� �b�e� �u�s�e�d� �t�o� �a�n�i�m�a�t�e� �a�n�y� �p�r�o�p�e�r�t�y� �o�f� �a�n�y� �n�o�d�e�.� �Y�o�u�'�l�l� �u�s�e� �t�h�e
AnimationPlayer � �t�o� �c�h�a�n�g�e� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �o�v�e�r� �t�i�m�e�.� �S�t�a�r�t� �b�y� �c�l�i�c�k�i�n�g� �o�n� �t�h�e� �n�o�d�e
�a�n�d� �y�o�u�'�l�l� �s�e�e� �t�h�e� �A�n�i�m�a�t�i�o�n� �p�a�n�e�l� �o�p�e�n� �a�t� �t�h�e� �b�o�t�t�o�m�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g
�s�c�r�e�e�n�s�h�o�t�:
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�C�l�i�c�k� �t�h�e� �N�e�w� �A�n�i�m�a�t�i�o�n� �b�u�t�t�o�n� �a�n�d� �n�a�m�e� �i�t� explosion �.� �S�e�t� �t�h�e� �L�e�n�g�t�h� �t�o� 0.64 � �a�n�d� �t�h�e
�S�t�e�p� �t�o� 0.01 �.� �N�o�w�,� �c�l�i�c�k� �o�n� �t�h�e� Sprite � �n�o�d�e� �a�n�d� �y�o�u�'�l�l� �n�o�t�i�c�e� �t�h�a�t� �e�a�c�h� �p�r�o�p�e�r�t�y� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r� �n�o�w� �h�a�s� �a� �k�e�y� �b�u�t�t�o�n� �n�e�x�t� �t�o� �i�t�.� �E�a�c�h� �t�i�m�e� �y�o�u� �c�l�i�c�k� �o�n� �t�h�e� �k�e�y�,� �y�o�u� �c�r�e�a�t�e� �a
�k�e�y�f�r�a�m�e� �i�n� �t�h�e� �c�u�r�r�e�n�t� �a�n�i�m�a�t�i�o�n�.� �T�h�e� �k�e�y� �b�u�t�t�o�n� �n�e�x�t� �t�o� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �a�l�s�o� �h�a�s� �a� +
�s�y�m�b�o�l� �o�n� �i�t�,� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �i�t� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �i�n�c�r�e�m�e�n�t� �t�h�e� �v�a�l�u�e� �w�h�e�n� �y�o�u� �a�d�d� �a� �k�e�y
�f�r�a�m�e�.

�C�l�i�c�k� �t�h�e� �k�e�y� �a�n�d� �c�o�n�f�i�r�m� �t�h�a�t� �y�o�u� �w�a�n�t� �t�o� �c�r�e�a�t�e� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �t�r�a�c�k�.� �N�o�t�e� �t�h�a�t� �t�h�e
�F�r�a�m�e� �p�r�o�p�e�r�t�y� �h�a�s� �i�n�c�r�e�m�e�n�t�e�d� �t�o� 1�.� �C�l�i�c�k� �t�h�e� �k�e�y� �b�u�t�t�o�n� �r�e�p�e�a�t�e�d�l�y� �u�n�t�i�l� �y�o�u� �h�a�v�e
�r�e�a�c�h�e�d� �t�h�e� �f�i�n�a�l� �f�r�a�m�e� �(63 �)�.

�C�l�i�c�k� �t�h�e� �P�l�a�y� �b�u�t�t�o�n� �i�n� �t�h�e� �A�n�i�m�a�t�i�o�n� �p�a�n�e�l� �t�o� �s�e�e� �t�h�e� �a�n�i�m�a�t�i�o�n� �b�e�i�n�g� �p�l�a�y�e�d�.

�A�d�d�i�n�g� �t�o� �R�o�c�k
�I�n� �t�h�e� Rock � �s�c�e�n�e�,� �a�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� Explosion � �a�n�d� �a�d�d� �t�h�i�s� �l�i�n�e� �t�o� start() �:

$Explosion.scale = Vector2(0.75, 0.75) * size

�T�h�i�s� �w�i�l�l� �e�n�s�u�r�e� �t�h�a�t� �t�h�e� �e�x�p�l�o�s�i�o�n� �i�s� �s�c�a�l�e�d� �t�o� �m�a�t�c�h� �t�h�e� �r�o�c�k�'�s� �s�i�z�e�.

�A�d�d� �a� �s�i�g�n�a�l� �c�a�l�l�e�d� exploded � �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �s�c�r�i�p�t�,� �t�h�e�n� �a�d�d� �t�h�e� explode() � �f�u�n�c�t�i�o�n�,
�w�h�i�c�h� �w�i�l�l� �b�e� �c�a�l�l�e�d� �w�h�e�n� �t�h�e� �b�u�l�l�e�t� �h�i�t�s� �t�h�e� �r�o�c�k�:

func explode():
    layers = 0
    $Sprite.hide()
    $Explosion/AnimationPlayer.play("explosion")
    emit_signal("exploded", size, radius, position, linear_velocity)
    linear_velocity = Vector2()
    angular_velocity = 0

�T�h�e� layers � �p�r�o�p�e�r�t�y� �e�n�s�u�r�e�s� �t�h�a�t� �t�h�e� �e�x�p�l�o�s�i�o�n� �w�i�l�l� �b�e� �d�r�a�w�n� �o�n� �t�o�p� �o�f� �t�h�e� �o�t�h�e�r� �s�p�r�i�t�e�s
�o�n� �t�h�e� �s�c�r�e�e�n�.� �T�h�e�n�,� �y�o�u� �w�i�l�l� �s�e�n�d� �a� �s�i�g�n�a�l� �t�h�a�t� �w�i�l�l� �l�e�t� Main � �k�n�o�w� �t�o� �s�p�a�w�n� �n�e�w� �r�o�c�k�s�.
�T�h�i�s� �s�i�g�n�a�l� �a�l�s�o� �n�e�e�d�s� �t�o� �p�a�s�s� �t�h�e� �n�e�c�e�s�s�a�r�y� �d�a�t�a� �s�o� �t�h�a�t� �t�h�e� �n�e�w� �r�o�c�k�s� �w�i�l�l� �h�a�v�e� �t�h�e� �r�i�g�h�t
�p�r�o�p�e�r�t�i�e�s�.
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�W�h�e�n� �t�h�e� �a�n�i�m�a�t�i�o�n� �f�i�n�i�s�h�e�s� �p�l�a�y�i�n�g�,� �t�h�e� AnimationPlayer � �w�i�l�l� �e�m�i�t� �a� �s�i�g�n�a�l�.� �T�o� �c�o�n�n�e�c�t
�i�t�,� �y�o�u� �n�e�e�d� �t�o� �m�a�k�e� �t�h�e� AnimationPlayer � �n�o�d�e� �v�i�s�i�b�l�e�.� �R�i�g�h�t�-�c�l�i�c�k� �o�n� �t�h�e� �i�n�s�t�a�n�c�e�d
�E�x�p�l�o�s�i�o�n� �a�n�d� �s�e�l�e�c�t� �E�d�i�t�a�b�l�e� �C�h�i�l�d�r�e�n�,� �t�h�e�n� �s�e�l�e�c�t� �t�h�e� AnimationPlayer � �a�n�d� �c�o�n�n�e�c�t� �i�t�s
animation_finished � �s�i�g�n�a�l�.� �M�a�k�e� �s�u�r�e� �t�o� �s�e�l�e�c�t� �t�h�e� Rock � �i�n� �t�h�e� �C�o�n�n�e�c�t� �t�o� �N�o�d�e� �s�e�c�t�i�o�n�.
�T�h�e� �e�n�d� �o�f� �t�h�e� �a�n�i�m�a�t�i�o�n� �m�e�a�n�s� �i�t� �i�s� �s�a�f�e� �t�o� �d�e�l�e�t�e� �t�h�e� �r�o�c�k�:

func _on_AnimationPlayer_animation_finished( name ):
    queue_free()

�N�o�w�,� �t�e�s�t� �t�h�e� �g�a�m�e� �a�n�d� �c�h�e�c�k� �t�h�a�t� �y�o�u� �c�a�n� �s�e�e� �e�x�p�l�o�s�i�o�n�s� �w�h�e�n� �y�o�u� �s�h�o�o�t� �t�h�e� �r�o�c�k�s�.� �A�t
�t�h�i�s� �p�o�i�n�t�,� �y�o�u�r� �r�o�c�k� �s�c�e�n�e� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�S�p�a�w�n�i�n�g� �s�m�a�l�l�e�r� �r�o�c�k�s
�T�h�e� Rock � �i�s� �e�m�i�t�t�i�n�g� �t�h�e� �s�i�g�n�a�l�,� �b�u�t� �i�t� �n�e�e�d�s� �t�o� �b�e� �c�o�n�n�e�c�t�e�d� �i�n� Main �.� �Y�o�u� �c�a�n�'�t� �u�s�e� �t�h�e
�N�o�d�e� �t�a�b� �t�o� �c�o�n�n�e�c�t� �i�t�,� �b�e�c�a�u�s�e� �t�h�e� Rock � �i�n�s�t�a�n�c�e�s� �a�r�e� �b�e�i�n�g� �c�r�e�a�t�e�d� �i�n� �c�o�d�e�.� �S�i�g�n�a�l�s� �c�a�n� �b�e
�c�o�n�n�e�c�t�e�d� �i�n� �c�o�d�e� �a�s� �w�e�l�l�.� �A�d�d� �t�h�i�s� �l�i�n�e� �t�o� �t�h�e� �e�n�d� �o�f� spawn_rock() �:

r.connect('exploded', self, '_on_Rock_exploded')

�T�h�i�s� �c�o�n�n�e�c�t�s� �t�h�e� �r�o�c�k�'�s� �s�i�g�n�a�l� �t�o� �a� �f�u�n�c�t�i�o�n� �i�n� Main � �c�a�l�l�e�d� _on_Rock_exploded() �.� �C�r�e�a�t�e
�t�h�a�t� �f�u�n�c�t�i�o�n�,� �w�h�i�c�h� �w�i�l�l� �b�e� �c�a�l�l�e�d� �w�h�e�n�e�v�e�r� �a� �r�o�c�k� �s�e�n�d�s� �i�t�s� exploded � �s�i�g�n�a�l�:

func _on_Rock_exploded(size, radius, pos, vel):
    if size <= 1:
        return
    for offset in [-1, 1]:
        var dir = (pos - $Player.position).normalized().tangent() * offset
        var newpos = pos + dir * radius
        var newvel = dir * vel.length() * 1.1
        spawn_rock(size - 1, newpos, newvel)
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�I�n� �t�h�i�s� �f�u�n�c�t�i�o�n�,� �t�w�o� �n�e�w� �r�o�c�k�s� �a�r�e� �c�r�e�a�t�e�d� �u�n�l�e�s�s� �t�h�e� �r�o�c�k� �t�h�a�t� �w�a�s� �j�u�s�t� �d�e�s�t�r�o�y�e�d� �w�a�s� �t�h�e
�s�m�a�l�l�e�s�t� �s�i�z�e� �i�t� �c�a�n� �b�e�.� �T�h�e� offset � �l�o�o�p� �v�a�r�i�a�b�l�e� �w�i�l�l� �e�n�s�u�r�e� �t�h�a�t� �t�h�e�y� �s�p�a�w�n� �a�n�d� �t�r�a�v�e�l� �i�n
�o�p�p�o�s�i�t�e� �d�i�r�e�c�t�i�o�n�s� �(�t�h�a�t� �i�s�,� �o�n�e� �w�i�l�l� �b�e� �t�h�e� �n�e�g�a�t�i�v�e� �o�f� �t�h�e� �o�t�h�e�r�)�.� �T�h�e� dir � �v�a�r�i�a�b�l�e� �f�i�n�d�s� �t�h�e
�v�e�c�t�o�r� �b�e�t�w�e�e�n� �t�h�e� �p�l�a�y�e�r� �a�n�d� �t�h�e� �r�o�c�k�,� �t�h�e�n� �u�s�e�s� tangent() � �t�o� �f�i�n�d� �t�h�e� �p�e�r�p�e�n�d�i�c�u�l�a�r� �t�o
�t�h�a�t� �v�e�c�t�o�r�.� �T�h�i�s� �e�n�s�u�r�e�s� �t�h�a�t� �t�h�e� �n�e�w� �r�o�c�k�s� �t�r�a�v�e�l� �a�w�a�y� �f�r�o�m� �t�h�e� �p�l�a�y�e�r�:

�P�l�a�y� �t�h�e� �g�a�m�e� �o�n�c�e� �a�g�a�i�n� �a�n�d� �c�h�e�c�k� �t�h�a�t� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g� �a�s� �e�x�p�e�c�t�e�d�.

�U�I
�C�r�e�a�t�i�n�g� �a� �g�a�m�e� �U�I� �c�a�n� �b�e� �v�e�r�y� �c�o�m�p�l�e�x�,� �o�r� �a�t� �l�e�a�s�t� �t�i�m�e�-�c�o�n�s�u�m�i�n�g�.� �P�r�e�c�i�s�e�l�y� �p�l�a�c�i�n�g
�i�n�d�i�v�i�d�u�a�l� �e�l�e�m�e�n�t�s� �a�n�d� �e�n�s�u�r�i�n�g� �t�h�e�y� �w�o�r�k� �o�n� �d�i�f�f�e�r�e�n�t�-�s�i�z�e�d� �s�c�r�e�e�n�s� �a�n�d� �d�e�v�i�c�e�s� �i�s� �t�h�e
�l�e�a�s�t� �i�n�t�e�r�e�s�t�i�n�g� �p�a�r�t� �o�f� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t� �f�o�r� �m�a�n�y� �p�r�o�g�r�a�m�m�e�r�s�.� �G�o�d�o�t� �p�r�o�v�i�d�e�s� �a� �w�i�d�e
�v�a�r�i�e�t�y� �o�f� �C�o�n�t�r�o�l� �n�o�d�e�s� �t�o� �a�s�s�i�s�t� �i�n� �t�h�i�s� �p�r�o�c�e�s�s�.� �L�e�a�r�n�i�n�g� �h�o�w� �t�o� �u�s�e� �t�h�e� �v�a�r�i�o�u�s� �C�o�n�t�r�o�l
�n�o�d�e�s� �w�i�l�l� �h�e�l�p� �l�e�s�s�e�n� �t�h�e� �p�a�i�n� �o�f� �c�r�e�a�t�i�n�g� �y�o�u�r� �g�a�m�e�'�s� �U�I�.

�F�o�r� �t�h�i�s� �g�a�m�e�,� �y�o�u� �d�o�n�'�t� �n�e�e�d� �a� �v�e�r�y� �c�o�m�p�l�e�x� �U�I�.� �T�h�e� �g�a�m�e� �n�e�e�d�s� �t�o� �p�r�o�v�i�d�e� �t�h�e� �f�o�l�l�o�w�i�n�g
�i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �i�n�t�e�r�a�c�t�i�o�n�s�:

�S�t�a�r�t� �b�u�t�t�o�n
�S�t�a�t�u�s� �m�e�s�s�a�g�e� �(�G�e�t� �R�e�a�d�y� �o�r� �G�a�m�e� �O�v�e�r�)
�S�c�o�r�e
�L�i�v�e�s� �c�o�u�n�t�e�r
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�T�h�e� �f�o�l�l�o�w�i�n�g� �i�s� �a� �p�r�e�v�i�e�w� �o�f� �w�h�a�t� �y�o�u� �w�i�l�l� �b�e� �a�b�l�e� �t�o� �c�r�e�a�t�e�:

�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e�,� �a�n�d� �a�d�d� �a� CanvasLayer � �w�i�t�h� �t�h�e� �n�a�m�e� HUD� �a�s� �i�t�s� �r�o�o�t� �n�o�d�e�.� �T�h�e� �U�I
�w�i�l�l� �b�e� �b�u�i�l�t� �o�n� �t�h�i�s� �l�a�y�e�r� �b�y� �u�s�i�n�g� �G�o�d�o�t�'�s� Control � �L�a�y�o�u�t� �f�e�a�t�u�r�e�s�.

�L�a�y�o�u�t
�G�o�d�o�t�'�s� Control � �n�o�d�e�s� �i�n�c�l�u�d�e� �a� �n�u�m�b�e�r� �o�f� �s�p�e�c�i�a�l�i�z�e�d� �c�o�n�t�a�i�n�e�r�s�.� �T�h�e�s�e� �n�o�d�e�s� �c�a�n� �b�e
�n�e�s�t�e�d� �i�n�s�i�d�e� �e�a�c�h� �o�t�h�e�r� �t�o� �c�r�e�a�t�e� �t�h�e� �p�r�e�c�i�s�e� �l�a�y�o�u�t� �y�o�u� �n�e�e�d�.� �F�o�r� �e�x�a�m�p�l�e�,� �a
MarginContainer � �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �a�d�d� �p�a�d�d�i�n�g� �a�r�o�u�n�d� �i�t�s� �c�o�n�t�e�n�t�s�,� �w�h�i�l�e
HBoxContainer � �a�n�d� VBoxContainer � �o�r�g�a�n�i�z�e� �t�h�e�i�r� �c�o�n�t�e�n�t�s� �i�n� �r�o�w�s� �o�r� �c�o�l�u�m�n�s�,
�r�e�s�p�e�c�t�i�v�e�l�y�.

�S�t�a�r�t� �b�y� �a�d�d�i�n�g� �a� MarginContainer �,� �w�h�i�c�h� �w�i�l�l� �h�o�l�d� �t�h�e� �s�c�o�r�e� �a�n�d� �l�i�v�e�s� �c�o�u�n�t�e�r�.� �U�n�d�e�r
�t�h�e� �L�a�y�o�u�t� �m�e�n�u�,� �s�e�l�e�c�t� �T�o�p� �W�i�d�e�.� �T�h�e�n�,� �s�c�r�o�l�l� �d�o�w�n� �t�o� �t�h�e� �C�u�s�t�o�m� �C�o�n�s�t�a�n�t�s� �s�e�c�t�i�o�n� �a�n�d
�s�e�t� �a�l�l� �f�o�u�r� �m�a�r�g�i�n�s� �t�o� 20 �.

�N�e�x�t�,� �a�d�d� �a�n� HBoxContainer �,� �w�h�i�c�h� �w�i�l�l� �h�o�l�d� �t�h�e� �s�c�o�r�e� �c�o�u�n�t�e�r� �o�n� �t�h�e� �l�e�f�t� �a�n�d� �t�h�e� �l�i�v�e�s
�c�o�u�n�t�e�r� �o�n� �t�h�e� �r�i�g�h�t�.� �U�n�d�e�r� �t�h�i�s� �c�o�n�t�a�i�n�e�r�,� �a�d�d� �a� Label � �(�n�a�m�e� �i�t� ScoreLabel �)� �a�n�d� �a�n�o�t�h�e�r
HBoxContainer � �(�n�a�m�e� �i�t� LivesCounter �)�.

�S�e�t� �t�h�e� ScoreLabel � �T�e�x�t� �t�o� 0� �a�n�d�,� �u�n�d�e�r� Size Flags �,� �s�e�t� �H�o�r�i�z�o�n�t�a�l� �t�o� �F�i�l�l�,� �E�x�p�a�n�d�.
�U�n�d�e�r� �C�u�s�t�o�m� �F�o�n�t�s�,� �a�d�d� �a� DynamicFont � �l�i�k�e� �y�o�u� �d�i�d� �i�n� Chapter 1 �,� �I�n�t�r�o�d�u�c�t�i�o�n�,� �u�s�i�n�g
res://assets/kenvector_future_thin.ttf � �f�r�o�m� �t�h�e� assets � �f�o�l�d�e�r� �a�n�d� �s�e�t�t�i�n�g� �t�h�e
�s�i�z�e� �t�o� 64 �.
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�U�n�d�e�r� �t�h�e� LivesCounter �,� �a�d�d� �a� TextureRect � �a�n�d� �n�a�m�e� �i�t� L1 �.� �D�r�a�g
res://assets/player_small.png � �i�n�t�o� �t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �a�n�d� �s�e�t� �t�h�e� �S�t�r�e�t�c�h� �M�o�d�e
�t�o� �K�e�e�p� �A�s�p�e�c�t� �C�e�n�t�e�r�e�d�.� �M�a�k�e� �s�u�r�e� �y�o�u� �h�a�v�e� �t�h�e� L1 � �n�o�d�e� �s�e�l�e�c�t�e�d� �a�n�d� �p�r�e�s�s� �D�u�p�l�i�c�a�t�e
�(�C�t�r�l� �+� �D�)� �t�w�o� �t�i�m�e�s� �t�o� �c�r�e�a�t�e� L2 � �a�n�d� L3 � �(�t�h�e�y�'�l�l� �b�e� �n�a�m�e�d� �a�u�t�o�m�a�t�i�c�a�l�l�y�)�.� �D�u�r�i�n�g� �t�h�e� �g�a�m�e�,
�t�h�e� HUD� �w�i�l�l� �s�h�o�w�/�h�i�d�e� �t�h�e�s�e� �t�h�r�e�e� �t�e�x�t�u�r�e�s� �t�o� �i�n�d�i�c�a�t�e� �h�o�w� �m�a�n�y� �l�i�v�e�s� �t�h�e� �u�s�e�r� �h�a�s� �l�e�f�t�.

�I�n� �a� �l�a�r�g�e�r�,� �m�o�r�e� �c�o�m�p�l�i�c�a�t�e�d� �U�I�,� �y�o�u� �c�o�u�l�d� �s�a�v�e� �t�h�i�s� �s�e�c�t�i�o�n� �a�s� �i�t�s� �o�w�n� �s�c�e�n�e� �a�n�d� �e�m�b�e�d� �i�t
�i�n� �o�t�h�e�r� �s�e�c�t�i�o�n�s� �o�f� �t�h�e� �U�I�.� �H�o�w�e�v�e�r�,� �t�h�i�s� �g�a�m�e� �o�n�l�y� �n�e�e�d�s� �a� �f�e�w� �m�o�r�e� �p�i�e�c�e�s� �f�o�r� �i�t�s� �U�I�,� �s�o
�i�t�'�s� �f�i�n�e� �t�o� �c�o�m�b�i�n�e� �t�h�e�m� �a�l�l� �i�n� �o�n�e� �s�c�e�n�e�.

�A�s� �a� �c�h�i�l�d� �o�f� �t�h�e� HUD� �n�o�d�e�,� �a�d�d� �a� TextureButton � �(�n�a�m�e�d� StartButton �)�,� �a� Label � �(�n�a�m�e�d
MessageLabel �)�,� �a�n�d� �a� Timer � �(�n�a�m�e�d� MessageTimer �)�.

�I�n� �t�h�e� res://assets � �f�o�l�d�e�r�,� �t�h�e�r�e� �a�r�e� �t�w�o� �t�e�x�t�u�r�e�s� �f�o�r� �t�h�e� StartButton �,� �o�n�e� �n�o�r�m�a�l
�(play_button.png �)� �a�n�d� �o�n�e� �t�o� �s�h�o�w� �w�h�e�n� �t�h�e� �m�o�u�s�e� �i�s� �h�o�v�e�r�i�n�g� �o�v�e�r� �i�t
�(play_button_h.png �)�.� �D�r�a�g� �t�h�e�s�e� �t�o� �t�h�e� �T�e�x�t�u�r�e�s�/�N�o�r�m�a�l� �a�n�d� �T�e�x�t�u�r�e�s�/�H�o�v�e�r
�p�r�o�p�e�r�t�i�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �I�n� �t�h�e� �L�a�y�o�u�t� �m�e�n�u�,� �c�h�o�o�s�e� �C�e�n�t�e�r�.

�F�o�r� �t�h�e� MessageLabel �,� �m�a�k�e� �s�u�r�e� �y�o�u� �s�e�t� �t�h�e� �f�o�n�t� �f�i�r�s�t� �b�e�f�o�r�e� �s�p�e�c�i�f�y�i�n�g� �t�h�e� �l�a�y�o�u�t�,� �o�r� �i�t
�w�o�n�'�t� �b�e� �c�e�n�t�e�r�e�d� �p�r�o�p�e�r�l�y�.� �Y�o�u� �c�a�n� �u�s�e� �t�h�e� �s�a�m�e� �s�e�t�t�i�n�g�s� �y�o�u� �u�s�e�d� �f�o�r� �t�h�e� ScoreLabel �.
�A�f�t�e�r� �s�e�t�t�i�n�g� �t�h�e� �f�o�n�t�,� �s�e�t� �t�h�e� �l�a�y�o�u�t� �t�o� �F�u�l�l� �R�e�c�t�.

�F�i�n�a�l�l�y�,� �s�e�t� �t�h�e� �O�n�e� �S�h�o�t� �p�r�o�p�e�r�t�y� �o�f� MessageTimer � �t�o� �O�n� �a�n�d� �i�t�s� �W�a�i�t� �T�i�m�e� �t�o� 2�.

�W�h�e�n� �f�i�n�i�s�h�e�d�,� �y�o�u�r� �U�I�'�s� �s�c�e�n�e� �t�r�e�e� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:
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�U�I� �f�u�n�c�t�i�o�n�s
�Y�o�u�'�v�e� �c�o�m�p�l�e�t�e�d� �t�h�e� �U�I� �l�a�y�o�u�t�,� �s�o� �n�o�w� �l�e�t�'�s� �a�d�d� �a� �s�c�r�i�p�t� �t�o� HUD� �s�o� �y�o�u� �c�a�n� �a�d�d� �t�h�e
�f�u�n�c�t�i�o�n�a�l�i�t�y�:

extends CanvasLayer

signal start_game

onready var lives_counter =
[$MarginContainer/HBoxContainer/LivesCounter/L1,
$MarginContainer/HBoxContainer/LivesCounter/L2,
$MarginContainer/HBoxContainer/LivesCounter/L3]

�T�h�e� start_game � �s�i�g�n�a�l� �w�i�l�l� �b�e� �e�m�i�t�t�e�d� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �c�l�i�c�k�s� �t�h�e� StartButton �.� �T�h�e
lives_counter � �v�a�r�i�a�b�l�e� �i�s� �a�n� �a�r�r�a�y� �h�o�l�d�i�n�g� �r�e�f�e�r�e�n�c�e�s� �t�o� �t�h�e� �t�h�r�e�e� �l�i�f�e� �c�o�u�n�t�e�r� �i�m�a�g�e�s�.
�T�h�e� �n�a�m�e�s� �a�r�e� �f�a�i�r�l�y� �l�o�n�g�,� �s�o� �m�a�k�e� �s�u�r�e� �t�o� �l�e�t� �t�h�e� �e�d�i�t�o�r�'�s� �a�u�t�o�c�o�m�p�l�e�t�e� �f�i�l�l� �t�h�e�m� �i�n� �f�o�r� �y�o�u
�t�o� �a�v�o�i�d� �m�i�s�t�a�k�e�s�.

�N�e�x�t�,� �y�o�u� �n�e�e�d� �f�u�n�c�t�i�o�n�s� �t�o� �h�a�n�d�l�e� �u�p�d�a�t�i�n�g� �t�h�e� �d�i�s�p�l�a�y�e�d� �i�n�f�o�r�m�a�t�i�o�n�:

func show_message(message):
    $MessageLabel.text = message
    $MessageLabel.show()
    $MessageTimer.start()

func update_score(value):
    $MarginContainer/MarginContainer/HBoxContainer/ScoreLabel.text =
str(value)

func update_lives(value):
    for item in range(3):
        lives_counter[item].visible = value > item

�E�a�c�h� �f�u�n�c�t�i�o�n� �w�i�l�l� �b�e� �c�a�l�l�e�d� �w�h�e�n� �a� �v�a�l�u�e� �c�h�a�n�g�e�s� �t�o� �u�p�d�a�t�e� �t�h�e� �d�i�s�p�l�a�y�.

�N�e�x�t�,� �a�d�d� �a� �f�u�n�c�t�i�o�n� �t�o� �h�a�n�d�l�e� �t�h�e� Game Over � �s�t�a�t�e�:

func game_over():
    show_message("Game Over")
    yield($MessageTimer, "timeout")
    $StartButton.show()
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�N�o�w�,� �c�o�n�n�e�c�t� �t�h�e� pressed � �s�i�g�n�a�l� �o�f� �t�h�e� StartButton � �s�o� �t�h�a�t� �i�t� �c�a�n� �e�m�i�t� �t�h�e� �s�i�g�n�a�l� �t�o
Main �:

func _on_StartButton_pressed():
    $StartButton.hide()
    emit_signal("start_game")

�F�i�n�a�l�l�y�,� �c�o�n�n�e�c�t� �t�h�e� timeout � �s�i�g�n�a�l� �o�f� MessageTimer � �s�o� �t�h�a�t� �i�t� �c�a�n� �h�i�d�e� �t�h�e� �m�e�s�s�a�g�e�:

func _on_MessageTimer_timeout():
    $MessageLabel.hide()
    $MessageLabel.text = ''

�M�a�i�n� �s�c�e�n�e� �c�o�d�e
�N�o�w�,� �y�o�u� �c�a�n� �a�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� HUD� �t�o� �t�h�e� Main � �s�c�e�n�e�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �v�a�r�i�a�b�l�e�s� �t�o
Main.gd �:

var level = 0
var score = 0
var playing = false

�T�h�e�s�e� �w�i�l�l� �t�r�a�c�k� �t�h�e� �n�a�m�e�d� �q�u�a�n�t�i�t�i�e�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �w�i�l�l� �h�a�n�d�l�e� �s�t�a�r�t�i�n�g� �a� �n�e�w� �g�a�m�e�:

func new_game():
    for rock in $Rocks.get_children():
        rock.queue_free()
    level = 0
    score = 0
    $HUD.update_score(score)
    $Player.start()
    $HUD.show_message("Get Ready!")
    yield($HUD/MessageTimer, "timeout")
    playing = true
    new_level()

�F�i�r�s�t�,� �y�o�u� �n�e�e�d� �t�o� �m�a�k�e� �s�u�r�e� �t�h�a�t� �y�o�u� �r�e�m�o�v�e� �a�n�y� �e�x�i�s�t�i�n�g� �r�o�c�k�s� �t�h�a�t� �a�r�e� �l�e�f�t� �o�v�e�r� �f�r�o�m� �t�h�e
�p�r�e�v�i�o�u�s� �g�a�m�e� �a�n�d� �i�n�i�t�i�a�l�i�z�e� �t�h�e� �v�a�r�i�a�b�l�e�s�.� �D�o�n�'�t� �w�o�r�r�y� �a�b�o�u�t� �t�h�e� start() � �f�u�n�c�t�i�o�n� �o�n� �t�h�e
�p�l�a�y�e�r�;� �y�o�u�'�l�l� �a�d�d� �t�h�a�t� �s�o�o�n�.
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�A�f�t�e�r� �s�h�o�w�i�n�g� �t�h�e� "Get Ready!" � �m�e�s�s�a�g�e�,� �y�o�u� �w�i�l�l� �u�s�e� yield � �t�o� �w�a�i�t� �f�o�r� �t�h�e� �m�e�s�s�a�g�e� �t�o
�d�i�s�a�p�p�e�a�r� �b�e�f�o�r�e� �a�c�t�u�a�l�l�y� �s�t�a�r�t�i�n�g� �t�h�e� �l�e�v�e�l�:

func new_level():
    level += 1
    $HUD.show_message("Wave %s" % level)
    for i in range(level):
        spawn_rock(3)

�T�h�i�s� �f�u�n�c�t�i�o�n� �w�i�l�l� �b�e� �c�a�l�l�e�d� �e�v�e�r�y� �t�i�m�e� �t�h�e� �l�e�v�e�l� �c�h�a�n�g�e�s�.� �I�t� �a�n�n�o�u�n�c�e�s� �t�h�e� �l�e�v�e�l� �n�u�m�b�e�r� �a�n�d
�s�p�a�w�n�s� �a� �n�u�m�b�e�r� �o�f� �r�o�c�k�s� �t�o� �m�a�t�c�h�.� �N�o�t�e• �s�i�n�c�e� �y�o�u� �i�n�i�t�i�a�l�i�z�e�d� level � �t�o� 0, � �t�h�i�s� �w�i�l�l� �s�e�t� �i�t
�t�o� 1� �f�o�r� �t�h�e� �f�i�r�s�t� �l�e�v�e�l�.

�T�o� �d�e�t�e�c�t� �w�h�e�t�h�e�r� �t�h�e� �l�e�v�e�l� �h�a�s� �e�n�d�e�d�,� �y�o�u� �c�o�n�t�i�n�u�a�l�l�y� �c�h�e�c�k� �h�o�w� �m�a�n�y� �c�h�i�l�d�r�e�n� �t�h�e
Rocks � �n�o�d�e� �h�a�s�:

func _process(delta):
    if playing and $Rocks.get_child_count() == 0:
        new_level()

�N�o�w�,� �y�o�u� �n�e�e�d� �t�o� �c�o�n�n�e�c�t� �t�h�e� �H�U�D�'�s� start_game � �s�i�g�n�a�l� �(�e�m�i�t�t�e�d� �w�h�e�n� �t�h�e� �P�l�a�y� �b�u�t�t�o�n� �i�s
�p�r�e�s�s�e�d�)� �t�o� �t�h�e� new_game() � �f�u�n�c�t�i�o�n�.� �S�e�l�e�c�t� �t�h�e� HUD�,� �c�l�i�c�k� �o�n� �t�h�e� �N�o�d�e� �t�a�b�,� �a�n�d� �c�o�n�n�e�c�t� �t�h�e
start_game � �s�i�g�n�a�l�.� �S�e�t� �M�a�k�e� �F�u�n�c�t�i�o�n� �t�o� �O�f�f� �a�n�d� �t�y�p�e� new_game� �i�n� �t�h�e� �M�e�t�h�o�d� �I�n� �N�o�d�e
�f�i�e�l�d�.

�N�e�x�t�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �t�o� �h�a�n�d�l�e� �w�h�a�t� �h�a�p�p�e�n�s� �w�h�e�n� �t�h�e� �g�a�m�e� �e�n�d�s�:

func game_over():
    playing = false
    $HUD.game_over()

�P�l�a�y� �t�h�e� �g�a�m�e� �a�n�d� �c�h�e�c�k� �t�h�a�t� �p�r�e�s�s�i�n�g� �t�h�e� �P�l�a�y� �b�u�t�t�o�n� �s�t�a�r�t�s� �t�h�e� �g�a�m�e�.� �N�o�t�e� �t�h�a�t� �t�h�e
Player � �i�s� �c�u�r�r�e�n�t�l�y� �s�t�u�c�k� �i�n� �t�h�e� INIT � �s�t�a�t�e�,� �s�o� �y�o�u� �c�a�n�'�t� �f�l�y� �a�r�o�u�n�d� �y�e�t• �t�h�e� Player
�d�o�e�s�n�'�t� �k�n�o�w� �t�h�e� �g�a�m�e� �h�a�s� �s�t�a�r�t�e�d�.

�P�l�a�y�e�r� �c�o�d�e
�A�d�d� �a� �n�e�w� �s�i�g�n�a�l� �a�n�d� �a� �n�e�w� �v�a�r�i�a�b�l�e� �t�o� Player.gd �:

signal lives_changed

var lives = 0 setget set_lives
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�T�h�e� setget � �s�t�a�t�e�m�e�n�t� �i�n� �G�D�S�c�r�i�p�t� �a�l�l�o�w�s� �y�o�u� �t�o� �s�p�e�c�i�f�y� �a� �f�u�n�c�t�i�o�n� �t�h�a�t� �w�i�l�l� �b�e� �c�a�l�l�e�d
�w�h�e�n�e�v�e�r� �t�h�e� �v�a�l�u�e� �o�f� �a� �g�i�v�e�n� �v�a�r�i�a�b�l�e� �i�s� �c�h�a�n�g�e�d�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �w�h�e�n� lives � �d�e�c�r�e�a�s�e�s�,
�y�o�u� �c�a�n� �e�m�i�t� �a� �s�i�g�n�a�l� �t�o� �l�e�t� �t�h�e� HUD� �k�n�o�w� �i�t� �n�e�e�d�s� �t�o� �u�p�d�a�t�e� �t�h�e� �d�i�s�p�l�a�y�:

func set_lives(value):
    lives = value
    emit_signal("lives_changed", lives)

�T�h�e� start() � �f�u�n�c�t�i�o�n� �i�s� �c�a�l�l�e�d� �b�y� Main � �w�h�e�n� �a� �n�e�w� �g�a�m�e� �s�t�a�r�t�s�:

func start():
    $Sprite.show()
    self.lives = 3
    change_state(ALIVE)

�W�h�e�n� �u�s�i�n�g� setget �,� �i�f� �y�o�u� �a�c�c�e�s�s� �t�h�e� �v�a�r�i�a�b�l�e� �l�o�c�a�l�l�y� �(�i�n� �t�h�e� �l�o�c�a�l� �s�c�r�i�p�t�)�,
�y�o�u� �m�u�s�t� �p�u�t� self. � �i�n� �f�r�o�n�t� �o�f� �t�h�e� �v�a�r�i�a�b�l�e� �n�a�m�e�.� �I�f� �y�o�u� �d�o�n�'�t�,� �t�h�e
setget � �f�u�n�c�t�i�o�n� �w�i�l�l� �n�o�t� �b�e� �c�a�l�l�e�d�.

�N�o�w�,� �y�o�u� �n�e�e�d� �t�o� �c�o�n�n�e�c�t� �t�h�i�s� �s�i�g�n�a�l� �f�r�o�m� �t�h�e� Player � �t�o� �t�h�e� update_lives � �m�e�t�h�o�d� �i�n� �t�h�e
HUD�.� �I�n� Main �,� �c�l�i�c�k� �o�n� �t�h�e� Player � �i�n�s�t�a�n�c�e� �a�n�d� �f�i�n�d� �i�t�s� lives_changed � �s�i�g�n�a�l� �i�n� �t�h�e� �N�o�d�e
�t�a�b�.� �C�l�i�c�k� �C�o�n�n�e�c�t�,� �a�n�d� �i�n� �t�h�e� �c�o�n�n�e�c�t�i�o�n� �w�i�n�d�o�w�,� �u�n�d�e�r� �C�o�n�n�e�c�t� �t�o� �N�o�d�e�,� �c�h�o�o�s�e� �t�h�e� HUD�.
�F�o�r� �M�e�t�h�o�d� �I�n� �N�o�d�e�,� �t�y�p�e� update_lives �.� �M�a�k�e� �s�u�r�e� �y�o�u� �h�a�v�e� �M�a�k�e� �F�u�n�c�t�i�o�n� �o�f�f�,� �a�n�d
�c�l�i�c�k� �C�o�n�n�e�c�t�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�G�a�m�e� �o�v�e�r
�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �m�a�k�e� �t�h�e� �p�l�a�y�e�r� �d�e�t�e�c�t� �w�h�e�n� �i�t� �i�s� �h�i�t� �b�y� �r�o�c�k�s�,� �a�d�d� �a�n� �i�n�v�u�l�n�e�r�a�b�i�l�i�t�y
�f�e�a�t�u�r�e�,� �a�n�d� �e�n�d� �t�h�e� �g�a�m�e� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �r�u�n�s� �o�u�t� �o�f� �l�i�v�e�s�.

�A�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� Explosion � �t�o� �t�h�e� Player �,� �a�s� �w�e�l�l� �a�s� �a� Timer � �n�o�d�e� �(�n�a�m�e�d
InvulnerabilityTimer �)�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �s�e�t� �t�h�e� �W�a�i�t� �T�i�m�e� �o�f� InvulnerabilityTimer
�t�o� 2� �a�n�d� �i�t�s� �O�n�e� �S�h�o�t� �t�o� �O�n�.� �A�d�d� �t�h�i�s� �t�o� �t�h�e� �t�o�p� �o�f� Player.gd �:

signal dead

�T�h�i�s� �s�i�g�n�a�l� �w�i�l�l� �n�o�t�i�f�y� �t�h�e� Main � �s�c�e�n�e� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �h�a�s� �r�u�n� �o�u�t� �o�f� �l�i�v�e�s� �a�n�d� �t�h�e� �g�a�m�e� �i�s
�o�v�e�r�.� �B�e�f�o�r�e� �t�h�a�t�,� �h�o�w�e�v�e�r�,� �y�o�u� �n�e�e�d� �t�o� �u�p�d�a�t�e� �t�h�e� �s�t�a�t�e� �m�a�c�h�i�n�e� �t�o� �d�o� �a� �l�i�t�t�l�e� �m�o�r�e� �w�i�t�h
�e�a�c�h� �s�t�a�t�e�:

func change_state(new_state):
    match new_state:
        INIT:
            $CollisionShape2D.disabled = true
            $Sprite.modulate.a = 0.5
        ALIVE:
            $CollisionShape2D.disabled = false
            $Sprite.modulate.a = 1.0
        INVULNERABLE:
            $CollisionShape2D.disabled = true
            $Sprite.modulate.a = 0.5
            $InvulnerabilityTimer.start()
        DEAD:
            $CollisionShape2D.disabled = true
            $Sprite.hide()
            linear_velocity = Vector2()
            emit_signal("dead")
    state = new_state

�T�h�e� modulate.a � �p�r�o�p�e�r�t�y� �o�f� �a� �s�p�r�i�t�e� �s�e�t�s� �i�t�s� �a�l�p�h�a� �c�h�a�n�n�e�l� �(�t�r�a�n�s�p�a�r�e�n�c�y�)�.� �S�e�t�t�i�n�g� �i�t� �t�o� 0.5
�m�a�k�e�s� �i�t� �s�e�m�i�-�t�r�a�n�s�p�a�r�e�n�t�,� �w�h�i�l�e� 1.0 � �i�s� �s�o�l�i�d�.� 

�A�f�t�e�r� �e�n�t�e�r�i�n�g� �t�h�e� INVULNERABLE� �s�t�a�t�e�,� �y�o�u� �s�t�a�r�t� �t�h�e� InvulnerabilityTimer �.� �C�o�n�n�e�c�t� �i�t�s
timeout � �s�i�g�n�a�l�:

func _on_InvulnerabilityTimer_timeout():
    change_state(ALIVE)
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�A�l�s�o�,� �c�o�n�n�e�c�t� �t�h�e� animation_finished � �s�i�g�n�a�l� �f�r�o�m� �t�h�e� Explosion � �a�n�i�m�a�t�i�o�n� �l�i�k�e� �y�o�u
�d�i�d� �i�n� �t�h�e� Rock � �s�c�e�n�e�:

func _on_AnimationPlayer_animation_finished( name ):
    $Explosion.hide()

�D�e�t�e�c�t�i�n�g� �c�o�l�l�i�s�i�o�n�s� �b�e�t�w�e�e�n� �p�h�y�s�i�c�s� �b�o�d�i�e�s
�W�h�e�n� �y�o�u� �f�l�y� �a�r�o�u�n�d�,� �t�h�e� �p�l�a�y�e�r� �s�h�i�p� �b�o�u�n�c�e�s� �o�f�f� �t�h�e� �r�o�c�k�s�,� �b�e�c�a�u�s�e� �b�o�t�h� �b�o�d�i�e�s� �a�r�e
RigidBody2D � �n�o�d�e�s�.� �H�o�w�e�v�e�r�,� �i�f� �y�o�u� �w�a�n�t� �t�o� �m�a�k�e� �s�o�m�e�t�h�i�n�g� �h�a�p�p�e�n� �w�h�e�n� �t�w�o� �r�i�g�i�d
�b�o�d�i�e�s� �c�o�l�l�i�d�e�,� �y�o�u� �n�e�e�d� �t�o� �e�n�a�b�l�e� �c�o�n�t�a�c�t� �m�o�n�i�t�o�r�i�n�g�.� �S�e�l�e�c�t� �t�h�e� Player � �n�o�d�e� �a�n�d� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r�,� �s�e�t� �C�o�n�t�a�c�t� �M�o�n�i�t�o�r�i�n�g� �t�o� �O�n�.� �B�y� �d�e�f�a�u�l�t�,� �n�o� �c�o�n�t�a�c�t�s� �a�r�e� �r�e�p�o�r�t�e�d�,� �s�o� �y�o�u� �m�u�s�t
�a�l�s�o� �s�e�t� �C�o�n�t�a�c�t�s� �R�e�p�o�r�t�e�d� �t�o� 1�.� �N�o�w�,� �t�h�e� �b�o�d�y� �w�i�l�l� �e�m�i�t� �a� �s�i�g�n�a�l� �w�h�e�n� �i�t� �c�o�n�t�a�c�t�s� �a�n�o�t�h�e�r
�b�o�d�y�.� �C�l�i�c�k� �o�n� �t�h�e� �N�o�d�e� �t�a�b� �a�n�d� �c�o�n�n�e�c�t� �t�h�e� body_entered � �s�i�g�n�a�l�:

func _on_Player_body_entered( body ):
    if body.is_in_group('rocks'):
        body.explode()
        $Explosion.show()
        $Explosion/AnimationPlayer.play("explosion")
        self.lives -= 1
        if lives <= 0:
            change_state(DEAD)
        else:
            change_state(INVULNERABLE)

�N�o�w�,� �g�o� �t�o� �t�h�e� Main � �s�c�e�n�e� �a�n�d� �c�o�n�n�e�c�t� �t�h�e� �P�l�a�y�e�r�'�s� dead � �s�i�g�n�a�l� �t�o� �t�h�e� game_over()
�f�u�n�c�t�i�o�n�.� �P�l�a�y� �t�h�e� �g�a�m�e� �a�n�d� �t�r�y� �r�u�n�n�i�n�g� �i�n�t�o� �a� �r�o�c�k�.� �Y�o�u�r� �s�h�i�p� �s�h�o�u�l�d� �e�x�p�l�o�d�e�,� �b�e�c�o�m�e
�i�n�v�u�l�n�e�r�a�b�l�e� �(�f�o�r� �t�w�o� �s�e�c�o�n�d�s�)�,� �a�n�d� �l�o�s�e� �o�n�e� �l�i�f�e�.� �C�h�e�c�k� �t�h�a�t� �t�h�e� �g�a�m�e� �e�n�d�s� �i�f� �y�o�u� �g�e�t� �h�i�t
�t�h�r�e�e� �t�i�m�e�s�.

�P�a�u�s�i�n�g� �t�h�e� �g�a�m�e
�M�a�n�y� �g�a�m�e�s� �r�e�q�u�i�r�e� �s�o�m�e� �s�o�r�t� �o�f� �p�a�u�s�e� �m�o�d�e� �t�o� �a�l�l�o�w� �t�h�e� �p�l�a�y�e�r� �t�o� �t�a�k�e� �a� �b�r�e�a�k� �i�n� �t�h�e
�a�c�t�i�o�n�.� �I�n� �G�o�d�o�t�,� �p�a�u�s�i�n�g� �i�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �s�c�e�n�e� �t�r�e�e� �a�n�d� �c�a�n� �b�e� �s�e�t� �u�s�i�n�g
get_tree().paused = true �.� �W�h�e�n� �t�h�e� SceneTree � �i�s� �p�a�u�s�e�d�,� �t�h�r�e�e� �t�h�i�n�g�s� �h�a�p�p�e�n�:

�T�h�e� �p�h�y�s�i�c�s� �t�h�r�e�a�d� �s�t�o�p�s� �r�u�n�n�i�n�g
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_process � �a�n�d� _physics_process � �a�r�e� �n�o� �l�o�n�g�e�r� �c�a�l�l�e�d�,� �s�o� �n�o� �c�o�d�e� �i�n� �t�h�o�s�e
�m�e�t�h�o�d�s� �i�s� �r�u�n
_input � �a�n�d� _input_event � �a�r�e� �a�l�s�o� �n�o�t� �c�a�l�l�e�d

�W�h�e�n� �t�h�e� �p�a�u�s�e� �m�o�d�e� �i�s� �t�r�i�g�g�e�r�e�d�,� �e�v�e�r�y� �n�o�d�e� �i�n� �t�h�e� �r�u�n�n�i�n�g� �g�a�m�e� �c�a�n� �r�e�a�c�t� �a�c�c�o�r�d�i�n�g�l�y�,
�b�a�s�e�d� �o�n� �h�o�w� �y�o�u�'�v�e� �c�o�n�f�i�g�u�r�e�d� �i�t�.� �T�h�i�s� �b�e�h�a�v�i�o�r� �i�s� �s�e�t� �v�i�a� �t�h�e� �n�o�d�e�'�s� �P�a�u�s�e�/�M�o�d�e
�p�r�o�p�e�r�t�y�,� �w�h�i�c�h� �y�o�u�'�l�l� �f�i�n�d� �a�l�l� �t�h�e� �w�a�y� �a�t� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �I�n�s�p�e�c�t�o�r� �l�i�s�t�.

�T�h�e� �p�a�u�s�e� �m�o�d�e� �c�a�n� �b�e� �s�e�t� �t�o� �t�h�r�e�e� �v�a�l�u�e�s�:� INHERIT � �(�t�h�e� �d�e�f�a�u�l�t� �v�a�l�u�e�)�,� STOP�,� �a�n�d
PROCESS�.� STOP� �m�e�a�n�s� �t�h�e� �n�o�d�e� �w�i�l�l� �c�e�a�s�e� �p�r�o�c�e�s�s�i�n�g� �w�h�i�l�e� �t�h�e� �t�r�e�e� �i�s� �p�a�u�s�e�d�,� �w�h�i�l�e
PROCESS� �s�e�t�s� �t�h�e� �n�o�d�e� �t�o� �c�o�n�t�i�n�u�e� �r�u�n�n�i�n�g�,� �i�g�n�o�r�i�n�g� �t�h�e� �p�a�u�s�e�d� �s�t�a�t�e� �o�f� �t�h�e� �t�r�e�e�.� �B�e�c�a�u�s�e� �i�t
�w�o�u�l�d� �b�e� �v�e�r�y� �t�e�d�i�o�u�s� �t�o� �s�e�t� �t�h�i�s� �p�r�o�p�e�r�t�y� �o�n� �e�v�e�r�y� �n�o�d�e� �i�n� �t�h�e� �w�h�o�l�e� �g�a�m�e�,� INHERIT � �l�e�t�s
�t�h�e� �n�o�d�e� �u�s�e� �t�h�e� �s�a�m�e� �p�a�u�s�e� �m�o�d�e� �a�s� �i�t�s� �p�a�r�e�n�t�.

�O�p�e�n� �t�h�e� �I�n�p�u�t� �M�a�p� �t�a�b� �(�i�n� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�)� �a�n�d� �c�r�e�a�t�e� �a� �n�e�w� �i�n�p�u�t� �a�c�t�i�o�n� �c�a�l�l�e�d� pause �.
�C�h�o�o�s�e� �a� �k�e�y� �y�o�u�'�d� �l�i�k�e� �t�o� �u�s�e� �t�o� �t�o�g�g�l�e� �p�a�u�s�e� �m�o�d�e�;� �f�o�r� �e�x�a�m�p�l�e�,� �P� �i�s� �a� �g�o�o�d� �c�h�o�i�c�e�.

�N�e�x�t�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �t�o� Main.gd � �t�o� �r�e�s�p�o�n�d� �t�o� �t�h�e� �i�n�p�u�t� �a�c�t�i�o�n�:

func _input(event):
    if event.is_action_pressed('pause'):
        if not playing:
            return
    get_tree().paused = not get_tree().paused
    if get_tree().paused:
        $HUD/MessageLabel.text = "Paused"
        $HUD/MessageLabel.show()
    else:
        $HUD/MessageLabel.text = ""
        $HUD/MessageLabel.hide()

�I�f� �y�o�u� �r�a�n� �t�h�e� �g�a�m�e� �n�o�w�,� �y�o�u�'�d� �h�a�v�e� �a� �p�r�o�b�l�e�m• �a�l�l� �n�o�d�e�s� �a�r�e� �p�a�u�s�e�d�,� �i�n�c�l�u�d�i�n�g� Main �.
�T�h�i�s� �m�e�a�n�s� �t�h�a�t� �s�i�n�c�e� �i�t� �i�s�n�'�t� �p�r�o�c�e�s�s�i�n�g� _input �,� �i�t� �c�a�n�'�t� �d�e�t�e�c�t� �t�h�e� �i�n�p�u�t� �a�g�a�i�n� �t�o� �u�n�p�a�u�s�e
�t�h�e� �g�a�m�e�!� �T�o� �f�i�x� �t�h�i�s�,� �y�o�u� �n�e�e�d� �t�o� �s�e�t� �t�h�e� �P�a�u�s�e�/�M�o�d�e� �o�f� Main � �t�o� PROCESS�.� �N�o�w�,� �y�o�u� �h�a�v�e
�t�h�e� �o�p�p�o�s�i�t�e� �p�r�o�b�l�e�m�:� �a�l�l� �t�h�e� �n�o�d�e�s� �b�e�l�o�w� Main � �i�n�h�e�r�i�t� �t�h�i�s� �s�e�t�t�i�n�g�.� �T�h�i�s� �i�s� �f�i�n�e� �f�o�r� �m�o�s�t� �o�f
�t�h�e� �n�o�d�e�s�,� �b�u�t� �y�o�u� �n�e�e�d� �t�o� �s�e�t� �t�h�e� �m�o�d�e� �t�o� STOP� �o�n� �t�h�e�s�e� �t�h�r�e�e� �n�o�d�e�s�:� Player �,� Rocks �,� �a�n�d
HUD�.� 

�E�n�e�m�i�e�s
�S�p�a�c�e� �i�s� �f�i�l�l�e�d� �w�i�t�h� �m�o�r�e� �d�a�n�g�e�r�s� �t�h�a�n� �j�u�s�t� �r�o�c�k�s�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �c�r�e�a�t�e� �a�n� �e�n�e�m�y
�s�p�a�c�e�s�h�i�p� �t�h�a�t� �w�i�l�l� �p�e�r�i�o�d�i�c�a�l�l�y� �a�p�p�e�a�r� �a�n�d� �s�h�o�o�t� �a�t� �t�h�e� �p�l�a�y�e�r�.
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�F�o�l�l�o�w�i�n�g� �a� �p�a�t�h
�W�h�e�n� �t�h�e� �e�n�e�m�y� �a�p�p�e�a�r�s�,� �i�t� �s�h�o�u�l�d� �f�o�l�l�o�w� �a� �p�a�t�h� �a�c�r�o�s�s� �t�h�e� �s�c�r�e�e�n�.� �T�o� �k�e�e�p� �i�t� �f�r�o�m� �l�o�o�k�i�n�g
�t�o�o� �r�e�p�e�t�i�t�i�v�e�,� �y�o�u� �c�a�n� �c�r�e�a�t�e� �m�u�l�t�i�p�l�e� �p�a�t�h�s� �a�n�d� �r�a�n�d�o�m�l�y� �c�h�o�o�s�e� �o�n�e� �w�h�e�n� �t�h�e� �e�n�e�m�y
�s�t�a�r�t�s�.

�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� Node�.� �N�a�m�e� �i�t� EnemyPaths � �a�n�d� �s�a�v�e� �t�h�e� �s�c�e�n�e�.� �T�o� �d�r�a�w� �t�h�e
�p�a�t�h�,� �a�d�d� �a� Path2D � �n�o�d�e�.� �A�s� �y�o�u� �s�a�w� �e�a�r�l�i�e�r�,� �t�h�i�s� �n�o�d�e� �a�l�l�o�w�s� �y�o�u� �t�o� �d�r�a�w� �a� �s�e�r�i�e�s� �o�f
�c�o�n�n�e�c�t�e�d� �p�o�i�n�t�s�.� �W�h�e�n� �y�o�u� �a�d�d� �t�h�e� �n�o�d�e�,� �a� �n�e�w� �m�e�n�u� �b�a�r� �a�p�p�e�a�r�s�:

�T�h�e�s�e� �b�u�t�t�o�n�s� �l�e�t� �y�o�u� �d�r�a�w� �a�n�d� �m�o�d�i�f�y� �t�h�e� �p�a�t�h�'�s� �p�o�i�n�t�s�.� �C�l�i�c�k� �t�h�e� �o�n�e� �w�i�t�h� �t�h�e� �+� �s�y�m�b�o�l� �t�o
�a�d�d� �p�o�i�n�t�s�.� �C�l�i�c�k� �t�o� �s�t�a�r�t� �t�h�e� �p�a�t�h� �s�o�m�e�w�h�e�r�e� �j�u�s�t� �o�u�t�s�i�d�e� �t�h�e� �g�a�m�e� �w�i�n�d�o�w� �(�t�h�e� �b�l�u�i�s�h�-
�p�u�r�p�l�e� �r�e�c�t�a�n�g�l�e�)�,� �a�n�d� �t�h�e�n� �c�l�i�c�k� �a� �f�e�w� �m�o�r�e� �p�o�i�n�t�s� �t�o� �c�r�e�a�t�e� �a� �c�u�r�v�e�.� �D�o�n�'�t� �w�o�r�r�y� �a�b�o�u�t
�m�a�k�i�n�g� �i�t� �s�m�o�o�t�h� �j�u�s�t� �y�e�t�:

�W�h�e�n� �t�h�e� �e�n�e�m�y� �s�h�i�p� �f�o�l�l�o�w�s� �t�h�e� �p�a�t�h�,� �i�t� �w�i�l�l� �n�o�t� �l�o�o�k� �v�e�r�y� �s�m�o�o�t�h� �w�h�e�n� �i�t� �h�i�t�s� �t�h�e� �s�h�a�r�p
�c�o�r�n�e�r�s�.� �T�o� �s�m�o�o�t�h� �t�h�e� �c�u�r�v�e�,� �c�l�i�c�k� �t�h�e� �s�e�c�o�n�d� �b�u�t�t�o�n� �i�n� �t�h�e� �p�a�t�h� �t�o�o�l�b�a�r� �(�i�t�s� �t�o�o�l�t�i�p� �s�a�y�s
�S�e�l�e�c�t� �C�o�n�t�r�o�l� �P�o�i�n�t�s�)�.� �N�o�w�,� �i�f� �y�o�u� �c�l�i�c�k� �a�n�d� �d�r�a�g� �a�n�y� �o�f� �t�h�e� �c�u�r�v�e�'�s� �p�o�i�n�t�s�,� �y�o�u� �w�i�l�l� �a�d�d� �a
�c�o�n�t�r�o�l� �p�o�i�n�t� �t�h�a�t� �a�l�l�o�w�s� �y�o�u� �t�o� �a�n�g�l�e� �a�n�d� �c�u�r�v�e� �t�h�e� �l�i�n�e�.� �S�m�o�o�t�h�i�n�g� �t�h�e� �p�r�e�c�e�d�i�n�g� �l�i�n�e
�r�e�s�u�l�t�s� �i�n� �s�o�m�e�t�h�i�n�g� �l�i�k�e� �t�h�i�s�:
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�A�d�d� �a� �f�e�w� �m�o�r�e� Path2D � �n�o�d�e�s� �t�o� �t�h�e� �s�c�e�n�e� �a�n�d� �d�r�a�w� �t�h�e� �p�a�t�h�s� �h�o�w�e�v�e�r� �y�o�u� �l�i�k�e�.� �A�d�d�i�n�g
�l�o�o�p�s� �a�n�d� �c�u�r�v�e�s� �r�a�t�h�e�r� �t�h�a�n� �s�t�r�a�i�g�h�t� �l�i�n�e�s� �w�i�l�l� �m�a�k�e� �t�h�e� �e�n�e�m�y� �l�o�o�k� �m�o�r�e� �d�y�n�a�m�i�c� �(�a�n�d
�m�a�k�e� �i�t� �h�a�r�d�e�r� �t�o� �h�i�t�)�.� �R�e�m�e�m�b�e�r� �t�h�a�t� �t�h�e� �f�i�r�s�t� �p�o�i�n�t� �y�o�u� �c�l�i�c�k� �w�i�l�l� �b�e� �t�h�e� �s�t�a�r�t� �o�f� �t�h�e� �p�a�t�h�,
�s�o� �m�a�k�e� �s�u�r�e� �t�o� �p�l�a�c�e� �t�h�e�m� �o�n� �d�i�f�f�e�r�e�n�t� �s�i�d�e�s� �o�f� �t�h�e� �s�c�r�e�e�n�,� �f�o�r� �v�a�r�i�e�t�y�.� �H�e�r�e� �a�r�e� �t�h�r�e�e
�e�x�a�m�p�l�e� �p�a�t�h�s�:

�S�a�v�e� �t�h�e� �s�c�e�n�e�.� �Y�o�u�'�l�l� �a�d�d� �t�h�i�s� �t�o� �t�h�e� �e�n�e�m�y�'�s� �s�c�e�n�e� �t�o� �g�i�v�e� �i�t� �t�h�e� �p�a�t�h�s� �i�t� �c�a�n� �f�o�l�l�o�w�.
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�E�n�e�m�y� �s�c�e�n�e
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �f�o�r� �t�h�e� �E�n�e�m�y�,� �u�s�i�n�g� �a�n� Area2D � �a�s� �i�t�s� �r�o�o�t� �n�o�d�e�.� �A�d�d� �a� Sprite � �a�n�d� �u�s�e
res://assets/enemy_saucer.png � �a�s� �i�t�s� �T�e�x�t�u�r�e�.� �S�e�t� �t�h�e� �A�n�i�m�a�t�i�o�n�/�H�F�r�a�m�e�s� �t�o� 3� �s�o
�t�h�a�t� �y�o�u� �c�a�n� �c�h�o�o�s�e� �b�e�t�w�e�e�n� �t�h�e� �d�i�f�f�e�r�e�n�t�-�c�o�l�o�r�e�d� �s�h�i�p�s�:

�A�s� �y�o�u�'�v�e� �d�o�n�e� �b�e�f�o�r�e�,� �a�d�d� �a� CollisionShape2D � �a�n�d� �g�i�v�e� �i�t� �a� CircleShape2D � �s�c�a�l�e�d� �t�o
�c�o�v�e�r� �t�h�e� �s�p�r�i�t�e� �i�m�a�g�e�.� �N�e�x�t�,� �a�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� EnemyPaths � �s�c�e�n�e� �a�n�d� �a�n
AnimationPlayer �.� �I�n� �t�h�e� AnimationPlayer �,� �y�o�u�'�l�l� �n�e�e�d� �t�w�o� �a�n�i�m�a�t�i�o�n�s�:� �o�n�e� �t�o� �m�a�k�e� �t�h�e
�s�a�u�c�e�r� �s�p�i�n� �a�s� �i�t� �m�o�v�e�s�,� �a�n�d� �t�h�e� �o�t�h�e�r� �t�o� �c�r�e�a�t�e� �a� �f�l�a�s�h� �e�f�f�e�c�t� �w�h�e�n� �t�h�e� �s�a�u�c�e�r� �i�s� �h�i�t�:

�R�o�t�a�t�e� �a�n�i�m�a�t�i�o�n�:� �A�d�d� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �n�a�m�e�d� rotate � �a�n�d� �s�e�t� �i�t�s� �L�e�n�g�t�h� �t�o� 3�.
�A�d�d� �a� �k�e�y�f�r�a�m�e� �f�o�r� �t�h�e� Sprite � �T�r�a�n�s�f�o�r�m�/�R�o�t�a�t�i�o�n� �D�e�g�r�e�e�s� �p�r�o�p�e�r�t�y� �a�f�t�e�r
�s�e�t�t�i�n�g� �i�t� �t�o� 0�,� �t�h�e�n� �d�r�a�g� �t�h�e� �p�l�a�y� �b�a�r� �t�o� �t�h�e� �e�n�d� �a�n�d� �a�d�d� �a� �k�e�y�f�r�a�m�e� �w�i�t�h� �t�h�e
�r�o�t�a�t�i�o�n� �s�e�t� �t�o� 360 �.� �C�l�i�c�k� �t�h�e� �L�o�o�p� �b�u�t�t�o�n� �a�n�d� �t�h�e� �A�u�t�o�p�l�a�y� �b�u�t�t�o�n�.

�H�i�t� �a�n�i�m�a�t�i�o�n�:� �A�d�d� �a� �s�e�c�o�n�d� �a�n�i�m�a�t�i�o�n� �n�a�m�e�d� flash �.� �S�e�t� �i�t�s� �L�e�n�g�t�h� �t�o� 0.25
�a�n�d� �t�h�e� �S�t�e�p� �t�o� 0.01 �.� �T�h�e� �p�r�o�p�e�r�t�y� �y�o�u�'�l�l� �b�e� �a�n�i�m�a�t�i�n�g� �i�s� �t�h�e� �S�p�r�i�t�e�'�s� �M�o�d�u�l�a�t�e
�(�f�o�u�n�d� �u�n�d�e�r� �V�i�s�i�b�i�l�i�t�y�)�.� �A�d�d� �a� �k�e�y�f�r�a�m�e� �f�o�r� �M�o�d�u�l�a�t�e� �t�o� �c�r�e�a�t�e� �t�h�e� �t�r�a�c�k�,� �t�h�e�n
�m�o�v�e� �t�h�e� �s�c�r�u�b�b�e�r� �t�o� 0.04 � �a�n�d� �c�h�a�n�g�e� �t�h�e� �M�o�d�u�l�a�t�e� �c�o�l�o�r� �t�o� �r�e�d�.� �M�o�v�e� �f�o�r�w�a�r�d
�a�n�o�t�h�e�r� 0.04 � �a�n�d� �c�h�a�n�g�e� �t�h�e� �c�o�l�o�r� �b�a�c�k� �t�o� �w�h�i�t�e�.� 

�R�e�p�e�a�t� �t�h�i�s� �p�r�o�c�e�s�s� �t�w�o� �m�o�r�e� �t�i�m�e�s� �s�o� �t�h�a�t� �y�o�u� �h�a�v�e� �t�h�r�e�e� �f�l�a�s�h�e�s� �i�n� �t�o�t�a�l�.

�A�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� Explosion � �s�c�e�n�e� �a�s� �y�o�u� �d�i�d� �w�i�t�h� �t�h�e� �o�t�h�e�r� �o�b�j�e�c�t�s�.� �A�l�s�o�,� �l�i�k�e� �y�o�u
�d�i�d� �w�i�t�h� �t�h�e� �r�o�c�k�s�,� �c�o�n�n�e�c�t� �t�h�e� �e�x�p�l�o�s�i�o�n�'�s� AnimationPlayer � animation_finished
�s�i�g�n�a�l� �a�n�d� �s�e�t� �i�t� �t�o� �d�e�l�e�t�e� �t�h�e� �e�n�e�m�y� �w�h�e�n� �t�h�e� �e�x�p�l�o�s�i�o�n� �f�i�n�i�s�h�e�s�:

func _on_AnimationPlayer_animation_finished(anim_name):
    queue_free()

�N�e�x�t�,� �a�d�d� �a� Timer � �n�o�d�e� �c�a�l�l�e�d� GunTimer � �t�h�a�t� �w�i�l�l� �c�o�n�t�r�o�l� �h�o�w� �o�f�t�e�n� �t�h�e� �e�n�e�m�y� �s�h�o�o�t�s� �a�t
�t�h�e� �p�l�a�y�e�r�.� �S�e�t� �i�t�s� �W�a�i�t� �T�i�m�e� �t�o� 1.5 � �a�n�d� �A�u�t�o�s�t�a�r�t� �t�o� On�.� �C�o�n�n�e�c�t� �i�t�s� timeout � �s�i�g�n�a�l�,� �b�u�t
�l�e�a�v�e� �t�h�e� �c�o�d�e� �r�e�a�d�i�n�g� pass � �f�o�r� �n�o�w�.
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�F�i�n�a�l�l�y�,� �c�l�i�c�k� �o�n� �t�h�e� Area2D � �a�n�d� �t�h�e� �N�o�d�e� �t�a�b� �a�n�d� �a�d�d� �i�t� �t�o� �a� �g�r�o�u�p� �c�a�l�l�e�d� enemies �.� �A�s
�w�i�t�h� �t�h�e� �r�o�c�k�s�,� �t�h�i�s� �w�i�l�l� �g�i�v�e� �y�o�u� �a� �w�a�y� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �o�b�j�e�c�t�,� �e�v�e�n� �i�f� �t�h�e�r�e� �a�r�e� �m�u�l�t�i�p�l�e
�e�n�e�m�i�e�s� �o�n� �t�h�e� �s�c�r�e�e�n� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�.

�M�o�v�i�n�g� �t�h�e� �E�n�e�m�y
�A�t�t�a�c�h� �a� �s�c�r�i�p�t� �t�o� �t�h�e� Enemy� �s�c�e�n�e�.� �T�o� �b�e�g�i�n�,� �y�o�u�'�l�l� �m�a�k�e� �t�h�e� �c�o�d�e� �t�h�a�t� �w�i�l�l� �s�e�l�e�c�t� �a� �p�a�t�h� �a�n�d
�m�o�v�e� �t�h�e� �e�n�e�m�y� �a�l�o�n�g� �i�t�:

extends Area2D

signal shoot

export (PackedScene) var Bullet
export (int) var speed = 150
export (int) var health = 3

var follow
var target = null

func _ready():
    $Sprite.frame = randi() % 3
    var path = $EnemyPaths.get_children()[randi() %
$EnemyPaths.get_child_count()]
    follow = PathFollow2D.new()
    path.add_child(follow)
    follow.loop = false

�A� PathFollow2D � �n�o�d�e� �i�s� �o�n�e� �t�h�a�t� �c�a�n� �a�u�t�o�m�a�t�i�c�a�l�l�y� �m�o�v�e� �a�l�o�n�g� �a� �p�a�r�e�n�t� Path2D �.� �B�y
�d�e�f�a�u�l�t�,� �i�t� �i�s� �s�e�t� �t�o� �l�o�o�p� �a�r�o�u�n�d� �t�h�e� �p�a�t�h�,� �s�o� �y�o�u� �n�e�e�d� �t�o� �m�a�n�u�a�l�l�y� �s�e�t� �t�h�e� �p�r�o�p�e�r�t�y� �t�o� false �.

�T�h�e� �n�e�x�t� �s�t�e�p� �i�s� �t�o� �m�o�v�e� �a�l�o�n�g� �t�h�e� �p�a�t�h�:

func _process(delta):
    follow.offset += speed * delta
    position = follow.global_position
    if follow.unit_offset > 1:
        queue_free()

�Y�o�u� �c�a�n� �d�e�t�e�c�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �p�a�t�h� �w�h�e�n� offset � �i�s� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �t�o�t�a�l� �p�a�t�h� �l�e�n�g�t�h�.
�H�o�w�e�v�e�r�,� �i�t�'�s� �m�o�r�e� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d� �t�o� �u�s�e� unit_offset �,� �w�h�i�c�h� �v�a�r�i�e�s� �f�r�o�m� �z�e�r�o� �t�o� �o�n�e
�o�v�e�r� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�e� �p�a�t�h�.
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�S�p�a�w�n�i�n�g� �e�n�e�m�i�e�s
�O�p�e�n� �t�h�e� Main � �s�c�e�n�e� �a�n�d� �a�d�d� �a� Timer � �n�o�d�e� �c�a�l�l�e�d� EnemyTimer �.� �S�e�t� �i�t�s� �O�n�e� �S�h�o�t� �p�r�o�p�e�r�t�y
�t�o� On�.� �T�h�e�n�,� �i�n� Main.gd �,� �a�d�d� �a� �v�a�r�i�a�b�l�e� �t�o� �r�e�f�e�r�e�n�c�e� �y�o�u�r� �e�n�e�m�y� �s�c�e�n�e� �(�d�r�a�g� �i�t� �i�n�t�o� �t�h�e
�I�n�s�p�e�c�t�o�r� �a�f�t�e�r� �s�a�v�i�n�g� �t�h�e� �s�c�r�i�p�t�)�:

export (PackedScene) var Enemy

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� new_level() �:

$EnemyTimer.wait_time = rand_range(5, 10)
$EnemyTimer.start()

�C�o�n�n�e�c�t� �t�h�e� EnemyTimer � timeout � �s�i�g�n�a�l�,� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:

func _on_EnemyTimer_timeout():
    var e = Enemy.instance()
    add_child(e)
    e.target = $Player
    e.connect('shoot', self, '_on_Player_shoot')
    $EnemyTimer.wait_time = rand_range(20, 40)
    $EnemyTimer.start()

�T�h�i�s� �c�o�d�e� �i�n�s�t�a�n�c�e�s� �t�h�e� �e�n�e�m�y� �w�h�e�n�e�v�e�r� �t�h�e� EnemyTimer � �t�i�m�e�s� �o�u�t�.� �W�h�e�n� �y�o�u� �a�d�d
�s�h�o�o�t�i�n�g� �t�o� �t�h�e� �e�n�e�m�y�,� �i�t� �w�i�l�l� �u�s�e� �t�h�e� �s�a�m�e� �p�r�o�c�e�s�s� �y�o�u� �u�s�e�d� �f�o�r� �t�h�e� Player �,� �s�o� �y�o�u� �c�a�n
�r�e�u�s�e� �t�h�e� �s�a�m�e� �b�u�l�l�e�t�-�s�p�a�w�n�i�n�g� �f�u�n�c�t�i�o�n�,� �w�h�i�c�h� �i�s� _on_Player_shoot() �.

�P�l�a�y� �t�h�e� �g�a�m�e�,� �a�n�d� �y�o�u� �s�h�o�u�l�d� �s�e�e� �a� �f�l�y�i�n�g� �s�a�u�c�e�r� �a�p�p�e�a�r� �t�h�a�t� �w�i�l�l� �f�l�y� �a�l�o�n�g� �o�n�e� �o�f� �y�o�u�r
�p�a�t�h�s�.

�E�n�e�m�y� �s�h�o�o�t�i�n�g� �a�n�d� �c�o�l�l�i�s�i�o�n�s
�T�h�e� �e�n�e�m�y� �n�e�e�d�s� �t�o� �s�h�o�o�t� �a�t� �t�h�e� �p�l�a�y�e�r� �a�s� �w�e�l�l� �a�s� �r�e�a�c�t� �w�h�e�n� �h�i�t� �b�y� �t�h�e� �p�l�a�y�e�r� �o�r� �t�h�e
�p�l�a�y�e�r�'�s� �b�u�l�l�e�t�s�.

�O�p�e�n� �t�h�e� Bullet � �s�c�e�n�e� �a�n�d� �c�h�o�o�s�e� �S�a�v�e� �S�c�e�n�e� �A�s� �t�o� �s�a�v�e� �i�t� �a�s� EnemyBullet.tscn
�(�a�f�t�e�r�w�a�r�d�s�,� �d�o�n�'�t� �f�o�r�g�e�t� �t�o� �r�e�n�a�m�e� �t�h�e� �r�o�o�t� �n�o�d�e� �a�s� �w�e�l�l�)�.� �R�e�m�o�v�e� �t�h�e� �s�c�r�i�p�t� �b�y� �s�e�l�e�c�t�i�n�g
�t�h�e� �r�o�o�t� �n�o�d�e� �a�n�d� �c�l�i�c�k�i�n�g� �t�h�e� �C�l�e�a�r� �t�h�e� �s�c�r�i�p�t� �b�u�t�t�o�n�:
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�Y�o�u� �a�l�s�o� �n�e�e�d� �t�o� �d�i�s�c�o�n�n�e�c�t� �t�h�e� �s�i�g�n�a�l� �c�o�n�n�e�c�t�i�o�n�s� �b�y� �c�l�i�c�k�i�n�g� �t�h�e� �N�o�d�e� �t�a�b� �a�n�d� �c�h�o�o�s�i�n�g
�D�i�s�c�o�n�n�e�c�t�:

�T�h�e�r�e� �i�s� �a�l�s�o� �a� �d�i�f�f�e�r�e�n�t� �t�e�x�t�u�r�e� �i�n� �t�h�e� assets � �f�o�l�d�e�r� �y�o�u� �c�a�n� �u�s�e� �t�o� �m�a�k�e� �t�h�e� �e�n�e�m�y� �b�u�l�l�e�t
�a�p�p�e�a�r� �d�i�s�t�i�n�c�t� �f�r�o�m� �t�h�e� �p�l�a�y�e�r�'�s�.

�T�h�e� �s�c�r�i�p�t� �w�i�l�l� �b�e� �v�e�r�y� �m�u�c�h� �t�h�e� �s�a�m�e� �a�s� �t�h�e� �r�e�g�u�l�a�r� �b�u�l�l�e�t�.� �C�o�n�n�e�c�t� �t�h�e� �a�r�e�a�'�s
body_entered � �s�i�g�n�a�l� �a�n�d� �t�h�e� screen_exited � �s�i�g�n�a�l� �o�f� VisibilityNotifier2D �:

extends Area2D

export (int) var speed

var velocity = Vector2()

func start(_position, _direction):
    position = _position
    velocity = Vector2(speed, 0).rotated(_direction)
    rotation = _direction

func _process(delta):
    position += velocity * delta

func _on_EnemyBullet_body_entered(body):
    queue_free()

func _on_VisibilityNotifier2D_screen_exited():
    queue_free()
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�F�o�r� �n�o�w�,� �t�h�e� �b�u�l�l�e�t� �w�o�n�'�t� �d�o� �a�n�y� �d�a�m�a�g�e� �t�o� �t�h�e� �p�l�a�y�e�r�.� �Y�o�u�'�l�l� �b�e� �a�d�d�i�n�g� �a� �s�h�i�e�l�d� �t�o� �t�h�e
�p�l�a�y�e�r� �i�n� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n�,� �s�o� �y�o�u� �c�a�n� �a�d�d� �t�h�a�t� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�.

�S�a�v�e� �t�h�e� �s�c�e�n�e� �a�n�d� �d�r�a�g� �i�t� �i�n�t�o� �t�h�e� �B�u�l�l�e�t� �p�r�o�p�e�r�t�y� �o�n� �t�h�e� Enemy�.� 

�I�n� Enemy.gd �,� �a�d�d� �t�h�e� shoot � �f�u�n�c�t�i�o�n�:

func shoot():
    var dir = target.global_position - global_position
    dir = dir.rotated(rand_range(-0.1, 0.1)).angle()
    emit_signal('shoot', Bullet, global_position, dir)

�F�i�r�s�t�,� �y�o�u� �m�u�s�t� �f�i�n�d� �t�h�e� �v�e�c�t�o�r� �p�o�i�n�t�i�n�g� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� �p�o�s�i�t�i�o�n�,� �t�h�e�n� �a�d�d� �a� �l�i�t�t�l�e� �b�i�t� �o�f
�r�a�n�d�o�m�n�e�s�s� �t�o� �i�t� �s�o� �t�h�a�t� �t�h�e� �b�u�l�l�e�t�s� �d�o�n�'�t� �f�o�l�l�o�w� �e�x�a�c�t�l�y� �t�h�e� �s�a�m�e� �p�a�t�h�.

�F�o�r� �a�n� �e�x�t�r�a� �c�h�a�l�l�e�n�g�e�,� �y�o�u� �c�a�n� �m�a�k�e� �t�h�e� �e�n�e�m�y� �s�h�o�o�t� �i�n� �p�u�l�s�e�s�,� �o�r� �m�u�l�t�i�p�l�e� �r�a�p�i�d� �s�h�o�t�s�:

func shoot_pulse(n, delay):
    for i in range(n):
        shoot()
        yield(get_tree().create_timer(delay), 'timeout')

�T�h�i�s� �f�u�n�c�t�i�o�n� �c�r�e�a�t�e�s� �a� �g�i�v�e�n� �n�u�m�b�e�r� �o�f� �b�u�l�l�e�t�s� �w�i�t�h� delay � �t�i�m�e� �b�e�t�w�e�e�n� �t�h�e�m�.� �Y�o�u� �c�a�n
�u�s�e� �t�h�i�s� �w�h�e�n�e�v�e�r� �t�h�e� GunTimer � �t�r�i�g�g�e�r�s� �a� �s�h�o�t�:

func _on_GunTimer_timeout():
    shoot_pulse(3, 0.15)

�T�h�i�s� �w�i�l�l� �s�h�o�o�t� �a� �p�u�l�s�e� �o�f� 3� �b�u�l�l�e�t�s� �w�i�t�h� 0.15 � �s�e�c�o�n�d�s� �b�e�t�w�e�e�n� �t�h�e�m�.� �T�o�u�g�h� �t�o� �d�o�d�g�e�!

�N�e�x�t�,� �t�h�e� �e�n�e�m�y� �n�e�e�d�s� �t�o� �t�a�k�e� �d�a�m�a�g�e� �w�h�e�n� �i�t�'�s� �h�i�t� �b�y� �a� �s�h�o�t� �f�r�o�m� �t�h�e� �p�l�a�y�e�r�.� �I�t� �w�i�l�l� �f�l�a�s�h
�u�s�i�n�g� �t�h�e� �a�n�i�m�a�t�i�o�n� �y�o�u� �m�a�d�e�,� �a�n�d� �t�h�e�n� �e�x�p�l�o�d�e� �w�h�e�n� �i�t�s� �h�e�a�l�t�h� �r�e�a�c�h�e�s� 0�.� 

�A�d�d� �t�h�e�s�e� �f�u�n�c�t�i�o�n�s� �t�o� Enemy.gd �:

func take_damage(amount):
    health -= amount
    $AnimationPlayer.play('flash')
    if health <= 0:
        explode()
    yield($AnimationPlayer, 'animation_finished')
    $AnimationPlayer.play('rotate')

func explode():
    speed = 0
    $GunTimer.stop()
    $CollisionShape2D.disabled = true
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    $Sprite.hide()
    $Explosion.show()
    $Explosion/AnimationPlayer.play("explosion")
    $ExplodeSound.play()

�A�l�s�o�,� �c�o�n�n�e�c�t� �t�h�e� �a�r�e�a�'�s� body_entered � �s�i�g�n�a�l� �s�o� �t�h�e� �e�n�e�m�y� �w�i�l�l� �e�x�p�l�o�d�e� �i�f� �t�h�e� �p�l�a�y�e�r� �r�u�n�s
�i�n�t�o� �i�t�:

func _on_Enemy_body_entered(body):
    if body.name == 'Player':
        pass
    explode()

�A�g�a�i�n�,� �y�o�u�'�r�e� �w�a�i�t�i�n�g� �f�o�r� �t�h�e� �p�l�a�y�e�r� �s�h�i�e�l�d� �t�o� �a�d�d� �t�h�e� �d�a�m�a�g�e� �t�o� �t�h�e� �p�l�a�y�e�r�,� �s�o� �l�e�a�v�e� �t�h�e
pass � �p�l�a�c�e�h�o�l�d�e�r� �t�h�e�r�e� �f�o�r� �n�o�w�.

�R�i�g�h�t� �n�o�w�,� �t�h�e� �p�l�a�y�e�r�'�s� �b�u�l�l�e�t� �i�s� �o�n�l�y� �d�e�t�e�c�t�i�n�g� �p�h�y�s�i�c�s� �b�o�d�i�e�s� �b�e�c�a�u�s�e
�i�t�s� body_entered � �s�i�g�n�a�l� �i�s� �c�o�n�n�e�c�t�e�d�.� �H�o�w�e�v�e�r�,� �t�h�e� �e�n�e�m�y� �i�s� �a�n� Area2D �,� �s�o� �i�t� �w�i�l�l� �n�o�t� 
�t�r�i�g�g�e�r� �t�h�a�t� �s�i�g�n�a�l�.� �T�o� �d�e�t�e�c�t� �t�h�e� �e�n�e�m�y�,� �y�o�u� �n�e�e�d� �t�o� �a�l�s�o� �c�o�n�n�e�c�t
�t�h�e� � area_entered � �s�i�g�n�a�l�:

func _on_Bullet_area_entered(area):
    if area.is_in_group('enemies'):
        area.take_damage(1)
    queue_free()

�T�r�y� �p�l�a�y�i�n�g� �t�h�e� �g�a�m�e� �a�g�a�i�n� �a�n�d� �y�o�u�'�l�l� �b�e� �d�o�i�n�g� �b�a�t�t�l�e� �w�i�t�h� �a�n� �a�g�g�r�e�s�s�i�v�e� �a�l�i�e�n� �o�p�p�o�n�e�n�t�!
�V�e�r�i�f�y� �t�h�a�t� �a�l�l� �t�h�e� �c�o�l�l�i�s�i�o�n� �c�o�m�b�i�n�a�t�i�o�n�s� �a�r�e� �b�e�i�n�g� �h�a�n�d�l�e�d�.� �A�l�s�o� �n�o�t�e� �t�h�a�t� �t�h�e� �e�n�e�m�y�'�s
�b�u�l�l�e�t�s� �c�a�n� �b�e� �b�l�o�c�k�e�d� �b�y� �r�o�c�k�s• �m�a�y�b�e� �y�o�u� �c�a�n� �h�i�d�e� �b�e�h�i�n�d� �t�h�e�m� �f�o�r� �c�o�v�e�r�!

�A�d�d�i�t�i�o�n�a�l� �f�e�a�t�u�r�e�s
�T�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �g�a�m�e� �i�s� �c�o�m�p�l�e�t�e�.� �Y�o�u� �c�a�n� �s�t�a�r�t� �t�h�e� �g�a�m�e�,� �p�l�a�y� �i�t� �t�h�r�o�u�g�h�,� �a�n�d� �w�h�e�n� �i�t
�e�n�d�s�,� �p�l�a�y� �a�g�a�i�n�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �a�d�d� �s�o�m�e� �a�d�d�i�t�i�o�n�a�l� �e�f�f�e�c�t�s� �a�n�d� �f�e�a�t�u�r�e�s� �t�o� �t�h�e� �g�a�m�e
�t�o� �i�m�p�r�o�v�e� �t�h�e� �g�a�m�e�p�l�a�y� �e�x�p�e�r�i�e�n�c�e�.� �E�f�f�e�c�t�s� �i�s� �a� �b�r�o�a�d� �t�e�r�m� �a�n�d� �c�a�n� �m�e�a�n� �m�a�n�y� �d�i�f�f�e�r�e�n�t
�t�e�c�h�n�i�q�u�e�s�,� �b�u�t� �i�n� �t�h�i�s� �c�a�s�e�,� �y�o�u�'�l�l� �s�p�e�c�i�f�i�c�a�l�l�y� �a�d�d�r�e�s�s� �t�h�r�e�e� �t�h�i�n�g�s�:

�S�o�u�n�d� �e�f�f�e�c�t�s� �a�n�d� �m�u�s�i�c�:� �A�u�d�i�o� �i�s� �v�e�r�y� �o�f�t�e�n� �o�v�e�r�l�o�o�k�e�d�,� �b�u�t� �c�a�n� �b�e� �a� �v�e�r�y
�e�f�f�e�c�t�i�v�e� �p�a�r�t� �o�f� �g�a�m�e� �d�e�s�i�g�n�.� �G�o�o�d� �s�o�u�n�d� �i�m�p�r�o�v�e�s� �t�h�e� �f�e�e�l� �o�f� �t�h�e� �g�a�m�e�.� �B�a�d� �o�r
�a�n�n�o�y�i�n�g� �s�o�u�n�d�s� �c�a�n� �c�r�e�a�t�e� �b�o�r�e�d�o�m� �o�r� �f�r�u�s�t�r�a�t�i�o�n�.� �Y�o�u�'�l�l� �a�d�d� �s�o�m�e� �a�c�t�i�o�n�-
�p�a�c�k�e�d� �b�a�c�k�g�r�o�u�n�d� �m�u�s�i�c�,� �a�n�d� �s�o�m�e� �s�o�u�n�d� �e�f�f�e�c�t�s� �f�o�r� �s�e�v�e�r�a�l� �a�c�t�i�o�n�s� �i�n� �t�h�e
�g�a�m�e�.
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�P�a�r�t�i�c�l�e�s�:� �P�a�r�t�i�c�l�e� �e�f�f�e�c�t�s� �a�r�e� �i�m�a�g�e�s�,� �u�s�u�a�l�l�y� �s�m�a�l�l�,� �t�h�a�t� �a�r�e� �g�e�n�e�r�a�t�e�d� �i�n� �l�a�r�g�e
�n�u�m�b�e�r�s� �a�n�d� �a�n�i�m�a�t�e�d� �b�y� �a� �p�a�r�t�i�c�l�e� �s�y�s�t�e�m�.� �T�h�e�y� �c�a�n� �b�e� �u�s�e�d� �f�o�r� �a� �c�o�u�n�t�l�e�s�s
�n�u�m�b�e�r� �o�f� �i�m�p�r�e�s�s�i�v�e� �v�i�s�u�a�l� �e�f�f�e�c�t�s�.� �G�o�d�o�t�'�s� �p�a�r�t�i�c�l�e� �s�y�s�t�e�m� �i�s� �q�u�i�t�e� �p�o�w�e�r�f�u�l�;
�t�o�o� �p�o�w�e�r�f�u�l� �t�o� �f�u�l�l�y� �e�x�p�l�o�r�e� �h�e�r�e�,� �b�u�t� �y�o�u�'�l�l� �l�e�a�r�n� �e�n�o�u�g�h� �t�o� �g�e�t� �s�t�a�r�t�e�d
�e�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� �i�t�.

�P�l�a�y�e�r� �s�h�i�e�l�d�:� �I�f� �y�o�u�'�r�e� �f�i�n�d�i�n�g� �t�h�e� �g�a�m�e� �t�o�o� �h�a�r�d�,� �e�s�p�e�c�i�a�l�l�y� �o�n� �h�i�g�h�e�r� �l�e�v�e�l�s
�w�h�e�r�e� �t�h�e�r�e� �a�r�e� �a� �l�o�t� �o�f� �r�o�c�k�s�,� �a�d�d�i�n�g� �a� �s�h�i�e�l�d� �t�o� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �g�r�e�a�t�l�y� �i�n�c�r�e�a�s�e
�y�o�u�r� �c�h�a�n�c�e�s� �o�f� �s�u�r�v�i�v�a�l�.� �Y�o�u� �c�a�n� �a�l�s�o� �m�a�k�e� �l�a�r�g�e�r� �r�o�c�k�s� �d�o� �m�o�r�e� �d�a�m�a�g�e� �t�o� �t�h�e
�s�h�i�e�l�d� �t�h�a�n� �s�m�a�l�l�e�r� �o�n�e�s�.� �Y�o�u�'�l�l� �a�l�s�o� �m�a�k�e� �a� �n�i�c�e� �d�i�s�p�l�a�y� �b�a�r� �o�n� �t�h�e� �H�U�D� �t�o� �s�h�o�w
�t�h�e� �p�l�a�y�e�r�'�s� �r�e�m�a�i�n�i�n�g� �s�h�i�e�l�d� �l�e�v�e�l�.

�S�o�u�n�d�/�m�u�s�i�c
�I�n� �t�h�e� res://assets/sounds � �f�o�l�d�e�r� �a�r�e� �s�e�v�e�r�a�l� �a�u�d�i�o� �f�i�l�e�s� �c�o�n�t�a�i�n�i�n�g� �d�i�f�f�e�r�e�n�t� �s�o�u�n�d�s� �i�n
�t�h�e� �O�g�g�V�o�r�b�i�s� �f�o�r�m�a�t�.� �B�y� �d�e�f�a�u�l�t�,� �G�o�d�o�t� �s�e�t�s� .ogg � �f�i�l�e�s� �t�o� �l�o�o�p� �w�h�e�n� �i�m�p�o�r�t�e�d�.� �I�n� �t�h�e� �c�a�s�e
�o�f� explosion.ogg �,� laser_blast.ogg �,� �a�n�d� levelup.ogg �,� �y�o�u� �d�o�n�'�t� �w�a�n�t� �t�h�e� �s�o�u�n�d�s� �t�o
�l�o�o�p�,� �s�o� �y�o�u� �n�e�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �i�m�p�o�r�t� �s�e�t�t�i�n�g�s� �f�o�r� �t�h�o�s�e� �f�i�l�e�s�.� �T�o� �d�o� �t�h�i�s�,� �s�e�l�e�c�t� �t�h�e� �f�i�l�e� �i�n
�t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k�,� �a�n�d� �t�h�e�n� �c�l�i�c�k� �t�h�e� �I�m�p�o�r�t� �t�a�b� �l�o�c�a�t�e�d� �n�e�x�t� �t�o� �t�h�e� �S�c�e�n�e� �t�a�b� �o�n� �t�h�e
�r�i�g�h�t�-�h�a�n�d� �s�i�d�e� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�.� �U�n�c�h�e�c�k� �t�h�e� �b�o�x� �n�e�x�t� �t�o� �L�o�o�p� �a�n�d� �c�l�i�c�k� �R�e�i�m�p�o�r�t�.
�D�o� �t�h�i�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �t�h�r�e�e� �s�o�u�n�d�s�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:



�S�p�a�c�e� �R�o�c�k�s �C�h�a�p�t�e�r� �4

�[� �1�4�3� �]

�T�o� �p�l�a�y� �a� �s�o�u�n�d�,� �i�t� �n�e�e�d�s� �t�o� �b�e� �l�o�a�d�e�d� �b�y� �a�n� AudioStreamPlayer � �n�o�d�e�.� �A�d�d� �t�w�o� �o�f� �t�h�e�s�e
�n�o�d�e�s� �t�o� �t�h�e� Player � �s�c�e�n�e�,� �n�a�m�i�n�g� �t�h�e�m� LaserSound � �a�n�d� EngineSound �.� �D�r�a�g� �t�h�e
�r�e�s�p�e�c�t�i�v�e� �s�o�u�n�d� �i�n�t�o� �e�a�c�h� �n�o�d�e�'�s� �S�t�r�e�a�m� �p�r�o�p�e�r�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.� �T�o� �p�l�a�y� �t�h�e� �s�o�u�n�d
�w�h�e�n� �s�h�o�o�t�i�n�g�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �l�i�n�e� �t�o� shoot() � �i�n� Player.gd �:

$LaserSound.play()

�P�l�a�y� �t�h�e� �g�a�m�e� �a�n�d� �t�r�y� �s�h�o�o�t�i�n�g�.� �I�f� �y�o�u� �f�i�n�d� �t�h�e� �s�o�u�n�d� �a� �b�i�t� �t�o�o� �l�o�u�d�,� �y�o�u� �c�a�n� �a�d�j�u�s�t� �t�h�e
�V�o�l�u�m�e� �D�b� �p�r�o�p�e�r�t�y�.� �T�r�y� �a� �v�a�l�u�e� �o�f� -10 �.

�T�h�e� �e�n�g�i�n�e� �s�o�u�n�d� �w�o�r�k�s� �a� �l�i�t�t�l�e� �d�i�f�f�e�r�e�n�t�l�y�.� �I�t� �n�e�e�d�s� �t�o� �p�l�a�y� �w�h�e�n� �t�h�e� �t�h�r�u�s�t� �i�s� �o�n�,� �b�u�t� �i�f� �y�o�u
�t�r�y� �t�o� �j�u�s�t� play() � �t�h�e� �s�o�u�n�d� �i�n� �t�h�e� get_input() � �f�u�n�c�t�i�o�n�,� �i�t� �w�i�l�l� �r�e�s�t�a�r�t� �t�h�e� �s�o�u�n�d� �e�v�e�r�y
�f�r�a�m�e� �a�s� �l�o�n�g� �a�s� �y�o�u� �h�a�v�e� �t�h�e� �i�n�p�u�t� �p�r�e�s�s�e�d�.� �T�h�i�s� �d�o�e�s�n�'�t� �s�o�u�n�d� �g�o�o�d�,� �s�o� �y�o�u� �o�n�l�y� �w�a�n�t� �t�o
�s�t�a�r�t� �p�l�a�y�i�n�g� �t�h�e� �s�o�u�n�d� �i�f� �i�t� �i�s�n�'�t� �a�l�r�e�a�d�y� �p�l�a�y�i�n�g�.� �H�e�r�e� �i�s� �t�h�e� �r�e�l�e�v�a�n�t� �s�e�c�t�i�o�n� �f�r�o�m� �t�h�e
get_input() � �f�u�n�c�t�i�o�n�:

if Input.is_action_pressed("thrust"):
    thrust = Vector2(engine_power, 0)
    if not $EngineSound.playing:
        $EngineSound.play()
 else:
     $EngineSound.stop()

�N�o�t�e� �t�h�a�t� �a� �p�r�o�b�l�e�m� �c�a�n� �o�c�c�u�r• �i�f� �t�h�e� �p�l�a�y�e�r� �d�i�e�s� �w�h�i�l�e� �h�o�l�d�i�n�g� �d�o�w�n� �t�h�e� �t�h�r�u�s�t� �k�e�y�,� �t�h�e
�e�n�g�i�n�e� �s�o�u�n�d� �w�i�l�l� �r�e�m�a�i�n� �s�t�u�c�k� �o�n�.� �T�h�i�s� �c�a�n� �b�e� �s�o�l�v�e�d� �b�y� �a�d�d�i�n�g
$EngineSound.stop() � �t�o� �t�h�e� DEAD� �s�t�a�t�e� �i�n� change_state() �.

�I�n� �t�h�e� Main � �s�c�e�n�e�,� �a�d�d� �t�h�r�e�e� �m�o�r�e� AudioStreamPlayer � �n�o�d�e�s�:� ExplodeSound �,
LevelupSound �,� �a�n�d� Music �.� �I�n� �t�h�e�i�r� �S�t�r�e�a�m� �p�r�o�p�e�r�t�i�e�s�,� �d�r�o�p� explosion.ogg �,
levelup.ogg �,� �a�n�d� Funky-Gameplay_Looping.ogg �.

�A�d�d� $ExplodeSound.play() � �a�s� �t�h�e� �f�i�r�s�t� �l�i�n�e� �o�f� _on_Rock_exploded() �,� �a�n�d� �a�d�d
$LevelupSound.play() � �t�o� new_level() �.

�T�o� �s�t�a�r�t�/�s�t�o�p� �t�h�e� �m�u�s�i�c�,� �a�d�d� $Music.play() � �t�o� new_game() � �a�n�d� $Music.stop() � �t�o
game_over() �.

�T�h�e� �E�n�e�m�y� �a�l�s�o� �n�e�e�d�s� �a�n� ExplodeSound � �a�n�d� �a� ShootSound �.� �Y�o�u� �c�a�n� �u�s�e� �t�h�e� �s�a�m�e
�e�x�p�l�o�s�i�o�n� �a�s� �t�h�e� �p�l�a�y�e�r�,� �b�u�t� �t�h�e�r�e� �i�s� �a�n� enemy_laser.wav � �s�o�u�n�d� �t�o� �u�s�e� �f�o�r� �t�h�e� �s�h�o�t�.
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�P�a�r�t�i�c�l�e�s
�T�h�e� �p�l�a�y�e�r� �s�h�i�p�'�s� �t�h�r�u�s�t� �i�s� �a� �p�e�r�f�e�c�t� �u�s�e� �f�o�r� �p�a�r�t�i�c�l�e�s�,� �c�r�e�a�t�i�n�g� �a� �s�t�r�e�a�m�i�n�g� �f�l�a�m�e� �f�r�o�m� �t�h�e
�e�n�g�i�n�e�.� �A�d�d� �a� Particles2D � �n�o�d�e� �t�o� �t�h�e� Player � �s�c�e�n�e� �a�n�d� �n�a�m�e� �i�t� Exhaust �.� �Y�o�u� �m�i�g�h�t
�w�a�n�t� �t�o� �z�o�o�m� �i�n� �o�n� �t�h�e� �s�h�i�p� �i�m�a�g�e� �w�h�i�l�e� �y�o�u�'�r�e� �d�o�i�n�g� �t�h�i�s� �p�a�r�t�.

�W�h�e�n� �f�i�r�s�t� �c�r�e�a�t�e�d�,� �t�h�e� Particles2D � �n�o�d�e� �h�a�s� �a� �w�a�r�n�i�n�g�:� �A� �m�a�t�e�r�i�a�l� �t�o� �p�r�o�c�e�s�s� �t�h�e� �p�a�r�t�i�c�l�e�s� �i�s
�n�o�t� �a�s�s�i�g�n�e�d�.� �P�a�r�t�i�c�l�e�s� �w�i�l�l� �n�o�t� �b�e� �e�m�i�t�t�e�d� �u�n�t�i�l� �y�o�u� �a�s�s�i�g�n� �a� Process Material � �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r�.� �T�w�o� �t�y�p�e�s� �o�f� �m�a�t�e�r�i�a�l�s� �a�r�e� �p�o�s�s�i�b�l�e�:� ShaderMaterial � �a�n�d
ParticlesMaterial �.� ShaderMaterial � �a�l�l�o�w�s� �y�o�u� �t�o� �w�r�i�t�e� �s�h�a�d�e�r� �c�o�d�e� �i�n� �a� �G�L�S�L�-�l�i�k�e
�l�a�n�g�u�a�g�e�,� �w�h�i�l�e� ParticlesMaterial � �i�s� �c�o�n�f�i�g�u�r�e�d� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.� �N�e�x�t� �t�o� �P�a�r�t�i�c�l�e�s
�M�a�t�e�r�i�a�l�,� �c�l�i�c�k� �t�h�e� �d�o�w�n�-�a�r�r�o�w� �a�n�d� �c�h�o�o�s�e� �N�e�w� �P�a�r�t�i�c�l�e�s�M�a�t�e�r�i�a�l�.

�Y�o�u�'�l�l� �s�e�e� �a� �l�i�n�e� �o�f� �w�h�i�t�e� �d�o�t�s� �s�t�r�e�a�m�i�n�g� �d�o�w�n� �f�r�o�m� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� �p�l�a�y�e�r� �s�h�i�p�.� �Y�o�u�r
�c�h�a�l�l�e�n�g�e� �n�o�w� �i�s� �t�o� �t�u�r�n� �t�h�o�s�e� �i�n�t�o� �a�n� �e�x�h�a�u�s�t� �f�l�a�m�e�.

�T�h�e�r�e� �a�r�e� �a� �v�e�r�y� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �p�r�o�p�e�r�t�i�e�s� �t�o� �c�h�o�o�s�e� �f�r�o�m� �w�h�e�n� �c�o�n�f�i�g�u�r�i�n�g� �p�a�r�t�i�c�l�e�s�,
�e�s�p�e�c�i�a�l�l�y� �u�n�d�e�r� ParticlesMaterial �.� �B�e�f�o�r�e� �s�t�a�r�t�i�n�g� �o�n� �t�h�a�t�,� �s�e�t� �t�h�e�s�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �t�h�e
Particles2D �:

�A�m�o�u�n�t�:� 25

�T�r�a�n�s�f�o�r�m�/�P�o�s�i�t�i�o�n�:� (-28, 0)

�T�r�a�n�s�f�o�r�m�/�R�o�t�a�t�i�o�n�:� 180

�V�i�s�i�b�i�l�i�t�y�/�S�h�o�w� �B�e�h�i�n�d� �P�a�r�e�n�t�:� On

�N�o�w�,� �c�l�i�c�k� �o�n� �t�h�e� ParticlesMaterial �.� �T�h�i�s� �i�s� �w�h�e�r�e� �y�o�u�'�l�l� �f�i�n�d� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e
�p�r�o�p�e�r�t�i�e�s� �t�h�a�t� �a�f�f�e�c�t� �t�h�e� �p�a�r�t�i�c�l�e�s�'� �b�e�h�a�v�i�o�r�.� �S�t�a�r�t� �w�i�t�h� �E�m�i�s�s�i�o�n� �S�h�a�p�e• �c�h�a�n�g�e� �i�t� �t�o� �B�o�x�.
�T�h�i�s� �w�i�l�l� �r�e�v�e�a�l� �B�o�x� �E�x�t�e�n�t�s�,� �w�h�i�c�h� �s�h�o�u�l�d� �b�e� �s�e�t� �t�o� (1, 5, 1) �.� �N�o�w�,� �t�h�e� �p�a�r�t�i�c�l�e�s� �a�r�e
�e�m�i�t�t�e�d� �o�v�e�r� �a� �s�m�a�l�l� �a�r�e�a� �i�n�s�t�e�a�d� �o�f� �a� �s�i�n�g�l�e� �p�o�i�n�t�.

�N�e�x�t�,� �s�e�t� �S�p�r�e�a�d�/�S�p�r�e�a�d� �t�o� 0� �a�n�d� �G�r�a�v�i�t�y�/�G�r�a�v�i�t�y� �t�o� (0, 0, 0) �.� �N�o�w�,� �t�h�e� �p�a�r�t�i�c�l�e�s� �a�r�e�n�'�t
�f�a�l�l�i�n�g� �o�r� �s�p�r�e�a�d�i�n�g� �o�u�t�,� �b�u�t� �t�h�e�y� �a�r�e� �m�o�v�i�n�g� �v�e�r�y� �s�l�o�w�l�y�.

�T�h�e� �n�e�x�t� �p�r�o�p�e�r�t�y� �i�s� �I�n�i�t�i�a�l� �V�e�l�o�c�i�t�y�.� �S�e�t� �V�e�l�o�c�i�t�y� �t�o� 400 �.� �T�h�e�n�,� �s�c�r�o�l�l� �d�o�w�n� �t�o� �S�c�a�l�e� �a�n�d
�s�e�t� �i�t� �t�o� 8�.
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�T�o� �m�a�k�e� �t�h�e� �s�i�z�e� �c�h�a�n�g�e� �o�v�e�r� �t�i�m�e�,� �y�o�u� �c�a�n� �s�e�t� �a� �S�c�a�l�e� �C�u�r�v�e�.� �C�l�i�c�k� �o�n� �N�e�w� �C�u�r�v�e�T�e�x�t�u�r�e
�a�n�d� �c�l�i�c�k� �o�n� �i�t�.� �A� �n�e�w� �p�a�n�e�l� �l�a�b�e�l�e�d� �C�u�r�v�e� �w�i�l�l� �a�p�p�e�a�r�.� �T�h�e� �l�e�f�t�-�h�a�n�d� �d�o�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e
�s�t�a�r�t�i�n�g� �s�c�a�l�e�,� �a�n�d� �t�h�e� �r�i�g�h�t�-�h�a�n�d� �d�o�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �e�n�d�.� �D�r�a�g� �t�h�e� �r�i�g�h�t�-�h�a�n�d� �d�o�t� �d�o�w�n
�u�n�t�i�l� �y�o�u�r� �c�u�r�v�e� �l�o�o�k�s� �s�o�m�e�t�h�i�n�g� �l�i�k�e� �t�h�i�s�:

�N�o�w�,� �t�h�e� �p�a�r�t�i�c�l�e�s� �a�r�e� �s�h�r�i�n�k�i�n�g� �a�s� �t�h�e�y� �a�g�e�.� �C�l�i�c�k� �t�h�e� �l�e�f�t� �a�r�r�o�w� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �I�n�s�p�e�c�t�o�r
�t�o� �g�o� �b�a�c�k� �t�o� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�.

�T�h�e� �f�i�n�a�l� �s�e�c�t�i�o�n� �t�o� �a�d�j�u�s�t� �i�s� �C�o�l�o�r�.� �T�o� �m�a�k�e� �t�h�e� �p�a�r�t�i�c�l�e�s� �a�p�p�e�a�r� �l�i�k�e� �a� �f�l�a�m�e�,� �t�h�e� �p�a�r�t�i�c�l�e�s
�s�h�o�u�l�d� �s�t�a�r�t� �o�u�t� �a� �b�r�i�g�h�t� �o�r�a�n�g�e�-�y�e�l�l�o�w� �a�n�d� �s�h�i�f�t� �t�o� �r�e�d� �w�h�i�l�e� �f�a�d�i�n�g� �o�u�t�.� �I�n� �t�h�e� �C�o�l�o�r
�R�a�m�p� �p�r�o�p�e�r�t�y�,� �c�l�i�c�k� �o�n� �N�e�w� �G�r�a�d�i�e�n�t�T�e�x�t�u�r�e�.� �T�h�e�n�,� �i�n� �t�h�e� �G�r�a�d�i�e�n�t� �p�r�o�p�e�r�t�y�,� �c�h�o�o�s�e
�N�e�w� �G�r�a�d�i�e�n�t�:

�T�h�e� �s�l�i�d�e�r�s� �l�a�b�e�l�e�d� �1� �a�n�d� �2� �s�e�l�e�c�t� �t�h�e� �s�t�a�r�t�i�n�g� �a�n�d� �e�n�d�i�n�g� �c�o�l�o�r�s�,� �w�h�i�l�e� �3� �s�h�o�w�s� �w�h�a�t� �c�o�l�o�r� �i�s
�s�e�t� �o�n� �t�h�e� �c�u�r�r�e�n�t�l�y� �s�e�l�e�c�t�e�d� �s�l�i�d�e�r�.� �C�l�i�c�k� �o�n� �s�l�i�d�e�r� �1� �a�n�d� �t�h�e�n� �c�l�i�c�k� �3� �t�o� �c�h�o�o�s�e� �a�n� �o�r�a�n�g�e
�c�o�l�o�r�,� �t�h�e�n� �c�l�i�c�k� �o�n� �s�l�i�d�e�r� �2� �a�n�d� �s�e�t� �i�t� �t�o� �a� �d�e�e�p� �r�e�d�.
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�N�o�w� �t�h�a�t� �w�e� �c�a�n� �s�e�e� �w�h�a�t� �t�h�e� �p�a�r�t�i�c�l�e�s� �a�r�e� �d�o�i�n�g�,� �t�h�e�y� �a�r�e� �l�a�s�t�i�n�g� �f�a�r� �t�o�o� �l�o�n�g�.� �G�o� �b�a�c�k� �t�o
�t�h�e� Exhaust � �n�o�d�e� �a�n�d� �c�h�a�n�g�e� �t�h�e� �L�i�f�e�t�i�m�e� �t�o� 0.1 �.

�H�o�p�e�f�u�l�l�y�,� �y�o�u�r� �s�h�i�p�'�s� �e�x�h�a�u�s�t� �l�o�o�k�s� �s�o�m�e�w�h�a�t� �l�i�k�e� �a� �f�l�a�m�e�.� �I�f� �i�t� �d�o�e�s�n�'�t�,� �f�e�e�l� �f�r�e�e� �t�o� �a�d�j�u�s�t
�t�h�e� ParticlesMaterial � �p�r�o�p�e�r�t�i�e�s� �u�n�t�i�l� �y�o�u� �a�r�e� �h�a�p�p�y� �w�i�t�h� �i�t�.

�N�o�w� �t�h�a�t� �t�h�e� �s�h�i�p�'�s� Exhaust � �i�s� �c�o�n�f�i�g�u�r�e�d�,� �i�t� �n�e�e�d�s� �t�o� �b�e� �t�u�r�n�e�d� �o�n�/�o�f�f� �b�a�s�e�d� �o�n� �t�h�e� �p�l�a�y�e�r
�i�n�p�u�t�.� �G�o� �t�o� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �a�n�d� �a�d�d� $Exhaust.emitting = false � �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f
get_input() �.� �T�h�e�n�,� �a�d�d� $Exhaust.emitting = true � �u�n�d�e�r� �t�h�e� if � �s�t�a�t�e�m�e�n�t� �t�h�a�t
�c�h�e�c�k�s� �f�o�r� �t�h�r�u�s�t� �i�n�p�u�t�.

�E�n�e�m�y� �t�r�a�i�l
�Y�o�u� �c�a�n� �a�l�s�o� �u�s�e� �p�a�r�t�i�c�l�e�s� �t�o� �m�a�k�e� �a� �t�r�a�i�l� �e�f�f�e�c�t� �b�e�h�i�n�d� �t�h�e� �e�n�e�m�y�.� �A�d�d� �a� Particles2D � �t�o
�t�h�e� �e�n�e�m�y� �s�c�e�n�e� �a�n�d� �s�e�t� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �a�s� �f�o�l�l�o�w�s�:

�A�m�o�u�n�t�:� 20

�L�o�c�a�l� �C�o�o�r�d�s�:� Off

�T�e�x�t�u�r�e�:� res://assets/corona.png

�S�h�o�w� �B�e�h�i�n�d� �P�a�r�e�n�t�:� On

�N�o�t�e� �t�h�a�t� �t�h�e� �e�f�f�e�c�t� �t�e�x�t�u�r�e� �y�o�u�'�r�e� �u�s�i�n�g� �i�s� �w�h�i�t�e� �o�n� �a� �b�l�a�c�k� �b�a�c�k�g�r�o�u�n�d�.� �T�h�i�s� �i�m�a�g�e� �n�e�e�d�s
�i�t�s� �b�l�e�n�d� �m�o�d�e� �c�h�a�n�g�e�d�.� �T�o� �d�o� �t�h�i�s�,� �o�n� �t�h�e� �p�a�r�t�i�c�l�e� �n�o�d�e�,� �f�i�n�d� �t�h�e� �M�a�t�e�r�i�a�l� �p�r�o�p�e�r�t�y� �(�i�t� �i�s� �i�n
�t�h�e� CanvasItem � �s�e�c�t�i�o�n�)�.� �S�e�l�e�c�t� �N�e�w� �C�a�n�v�a�s�I�t�e�m�M�a�t�e�r�i�a�l� �a�n�d�,� �i�n� �t�h�e� �r�e�s�u�l�t�i�n�g� �m�a�t�e�r�i�a�l�,
�c�h�a�n�g�e� �t�h�e� �B�l�e�n�d� �M�o�d�e� �t�o� Add�.

�N�o�w�,� �c�r�e�a�t�e� �a� ParticlesMaterial � �l�i�k�e� �y�o�u� �d�i�d� �p�r�e�v�i�o�u�s�l�y�,� �a�n�d� �u�s�e� �t�h�e�s�e� �s�e�t�t�i�n�g�s�:

�E�m�i�s�s�i�o�n� �S�h�a�p�e�:
�S�h�a�p�e�:� �B�o�x
�B�o�x� �E�x�t�e�n�t�s�:� �(25 �,� 25 �,� 1�)

�S�p�r�e�a�d�:� 25

�G�r�a�v�i�t�y�:� �(�0�,� �0�,� �0�)
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�N�o�w�,� �c�r�e�a�t�e� �a� ScaleCurve � �l�i�k�e� �y�o�u� �d�i�d� �f�o�r� �t�h�e� �p�l�a�y�e�r� �e�x�h�a�u�s�t�.� �T�h�i�s� �t�i�m�e�,� �m�a�k�e� �t�h�e� �c�u�r�v�e
�l�o�o�k� �s�o�m�e�t�h�i�n�g� �l�i�k�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:

�T�r�y� �r�u�n�n�i�n�g� �t�h�e� �g�a�m�e� �a�n�d� �s�e�e� �h�o�w� �i�t� �l�o�o�k�s�.� �F�e�e�l� �f�r�e�e� �t�o� �t�i�n�k�e�r� �w�i�t�h� �t�h�e� �s�e�t�t�i�n�g�s� �u�n�t�i�l� �y�o�u
�h�a�v�e� �s�o�m�e�t�h�i�n�g� �y�o�u� �l�i�k�e�.

�P�l�a�y�e�r� �s�h�i�e�l�d
�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �a�d�d� �a� �s�h�i�e�l�d� �t�o� �t�h�e� �p�l�a�y�e�r� �a�n�d� �a� �d�i�s�p�l�a�y� �e�l�e�m�e�n�t� �t�o� �t�h�e� HUD� �s�h�o�w�i�n�g
�t�h�e� �c�u�r�r�e�n�t� �s�h�i�e�l�d� �l�e�v�e�l�.� 

�F�i�r�s�t�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �t�o�p� �o�f� �t�h�e� Player.gd � �s�c�r�i�p�t�:

signal shield_changed

export (int) var max_shield
export (float) var shield_regen

var shield = 0 setget set_shield

�T�h�e� shield � �v�a�r�i�a�b�l�e� �w�i�l�l� �w�o�r�k� �s�i�m�i�l�a�r�l�y� �t�o� lives �,� �e�m�i�t�t�i�n�g� �a� �s�i�g�n�a�l� �t�o� �t�h�e� HUD� �w�h�e�n�e�v�e�r� �i�t
�c�h�a�n�g�e�s�.� �S�a�v�e� �t�h�e� �s�c�r�i�p�t� �a�n�d� �s�e�t� max_shield � �t�o� 100 � �a�n�d� shield_regen � �t�o� 5� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r�.

�N�e�x�t�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n�,� �w�h�i�c�h� �h�a�n�d�l�e�s� �c�h�a�n�g�i�n�g� �t�h�e� �s�h�i�e�l�d�'�s� �v�a�l�u�e�:

func set_shield(value):
    if value > max_shield:
        value = max_shield
    shield = value
    emit_signal("shield_changed", shield/max_shield)
    if shield <= 0:
        self.lives -= 1
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�A�l�s�o�,� �s�i�n�c�e� �s�o�m�e� �t�h�i�n�g�s�,� �s�u�c�h� �a�s� �r�e�g�e�n�e�r�a�t�i�o�n�,� �m�a�y� �a�d�d� �t�o� �t�h�e� �s�h�i�e�l�d�'�s� �v�a�l�u�e�,� �y�o�u� �n�e�e�d� �t�o
�m�a�k�e� �s�u�r�e� �i�t� �d�o�e�s�n�'�t� �g�o� �a�b�o�v�e� �t�h�e� �m�a�x�i�m�u�m� �a�l�l�o�w�e�d� �v�a�l�u�e�.� �T�h�e�n�,� �w�h�e�n� �y�o�u� �s�e�n�d� �t�h�e
shield_changed � �s�i�g�n�a�l�,� �y�o�u� �p�a�s�s� �t�h�e� �r�a�t�i�o� �o�f� shield/max_shield �.� �T�h�i�s� �w�a�y�,� �t�h�e� �H�U�D�'�s
�d�i�s�p�l�a�y� �d�o�e�s�n�'�t� �n�e�e�d� �t�o� �k�n�o�w� �a�n�y�t�h�i�n�g� �a�b�o�u�t� �t�h�e� �a�c�t�u�a�l� �v�a�l�u�e�s�,� �j�u�s�t� �t�h�e� �s�h�i�e�l�d�'�s� �r�e�l�a�t�i�v�e
�s�t�a�t�e�.

�A�d�d� �t�h�i�s� �l�i�n�e� �t�o� start() � �a�n�d� �t�o� set_lives() �:

    self.shield = max_shield

�H�i�t�t�i�n�g� �a� �r�o�c�k� �w�i�l�l� �d�a�m�a�g�e� �t�h�e� �s�h�i�e�l�d�,� �a�n�d� �b�i�g�g�e�r� �r�o�c�k�s� �s�h�o�u�l�d� �d�o� �m�o�r�e� �d�a�m�a�g�e�:

func _on_Player_body_entered( body ):
    if body.is_in_group('rocks'):
        body.explode()
        $Explosion.show()
        $Explosion/AnimationPlayer.play("explosion")
        self.shield -= body.size * 25

�T�h�e� �e�n�e�m�y�'�s� �b�u�l�l�e�t�s� �s�h�o�u�l�d� �a�l�s�o� �d�o� �d�a�m�a�g�e�,� �s�o� �m�a�k�e� �t�h�i�s� �c�h�a�n�g�e� �t�o� EnemyBullet.gd �:

func _on_EnemyBullet_body_entered(body):
    if body.name == 'Player':
        body.shield -= 15
    queue_free()

�A�l�s�o�,� �r�u�n�n�i�n�g� �i�n�t�o� �t�h�e� �e�n�e�m�y� �s�h�o�u�l�d� �d�a�m�a�g�e� �t�h�e� �p�l�a�y�e�r�,� �s�o� �u�p�d�a�t�e� �t�h�i�s� �i�n� Enemy.gd �:

func _on_Enemy_body_entered(body):
    if body.name == 'Player':
        body.shield -= 50
        explode()

�T�h�e� �l�a�s�t� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �i�s� �t�o� �r�e�g�e�n�e�r�a�t�e� �t�h�e� �s�h�i�e�l�d� �e�a�c�h� �f�r�a�m�e�.� �A�d�d� �t�h�i�s� �l�i�n�e� �t�o
_process() �:

    self.shield += shield_regen * delta

�T�h�e� �n�e�x�t� �s�t�e�p� �i�s� �t�o� �a�d�d� �t�h�e� �d�i�s�p�l�a�y� �e�l�e�m�e�n�t� �t�o� �t�h�e� HUD�.� �R�a�t�h�e�r� �t�h�a�n� �d�i�s�p�l�a�y� �t�h�e� �s�h�i�e�l�d�'�s
�v�a�l�u�e� �i�n� �a� Label �,� �y�o�u�'�l�l� �u�s�e� �a� TextureProgress � �n�o�d�e�.� �T�h�i�s� �i�s� �a� Control � �n�o�d�e� �t�h�a�t� �i�s� �a
�t�y�p�e� �o�f� ProgressBar �:� �a� �n�o�d�e� �t�h�a�t� �d�i�s�p�l�a�y�s� �a� �g�i�v�e�n� �v�a�l�u�e� �a�s� �a� �f�i�l�l�e�d� �b�a�r�.� �T�h�e
TextureProgress � �n�o�d�e� �a�l�l�o�w�s� �y�o�u� �t�o� �a�s�s�i�g�n� �a� �t�e�x�t�u�r�e� �t�o� �b�e� �u�s�e�d� �f�o�r� �t�h�e� �b�a�r�'�s� �d�i�s�p�l�a�y�.
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�I�n� �t�h�e� �e�x�i�s�t�i�n�g� HBoxContainer �,� �a�d�d� TextureRect � �a�n�d� TextureProgress �.� �P�l�a�c�e� �t�h�e�m
�a�f�t�e�r� �t�h�e� ScoreLabel � �a�n�d� �b�e�f�o�r�e� �t�h�e� LivesCounter �.� �C�h�a�n�g�e� �t�h�e� �n�a�m�e� �o�f� �t�h�e
TextureProgress � �t�o� �S�h�i�e�l�d�B�a�r�.� �Y�o�u�r� �n�o�d�e� �s�e�t�u�p� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�D�r�a�g� �t�h�e� res://assets/shield_gold.png � �t�e�x�t�u�r�e� �i�n�t�o� �t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �o�f
TextureRect �.� �T�h�i�s� �w�i�l�l� �b�e� �a�n� �i�c�o�n� �i�n�d�i�c�a�t�i�n�g� �w�h�a�t� �t�h�e� �b�a�r� �i�s� �d�i�s�p�l�a�y�i�n�g�.

�T�h�e� �S�h�i�e�l�d�B�a�r� �h�a�s� �t�h�r�e�e� �t�e�x�t�u�r�e� �p�r�o�p�e�r�t�i�e�s�:� �U�n�d�e�r�,� �O�v�e�r�,� �a�n�d� �P�r�o�g�r�e�s�s�.� �P�r�o�g�r�e�s�s� �i�s� �t�h�e
�t�e�x�t�u�r�e� �t�h�a�t� �w�i�l�l� �b�e� �d�i�s�p�l�a�y�e�d� �a�s� �t�h�e� �b�a�r�'�s� �v�a�l�u�e�.� �D�r�a�g
res://assets/barHorizontal_green_mid 200.png � �i�n�t�o� �t�h�i�s� �p�r�o�p�e�r�t�y�.� �T�h�e� �o�t�h�e�r� �t�w�o
�t�e�x�t�u�r�e� �p�r�o�p�e�r�t�i�e�s� �a�l�l�o�w� �y�o�u� �t�o� �c�u�s�t�o�m�i�z�e� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �b�y� �s�e�t�t�i�n�g� �a�n� �i�m�a�g�e� �t�o� �b�e� �d�r�a�w�n
�b�e�l�o�w� �o�r� �a�b�o�v�e� �t�h�e� �p�r�o�g�r�e�s�s� �t�e�x�t�u�r�e�.� �D�r�a�g� res://assets/glassPanel_200.png � �i�n�t�o� �t�h�e
�O�v�e�r� �t�e�x�t�u�r�e� �p�r�o�p�e�r�t�y�.

�I�n� �t�h�e� �R�a�n�g�e� �s�e�c�t�i�o�n�,� �y�o�u� �c�a�n� �s�e�t� �t�h�e� �n�u�m�e�r�i�c� �p�r�o�p�e�r�t�i�e�s� �o�f� �t�h�e� �b�a�r�.� �M�i�n� �V�a�l�u�e� �a�n�d� �M�a�x
�V�a�l�u�e� �s�h�o�u�l�d� �b�e� �s�e�t� �t�o� 0� �a�n�d� 100 �,� �a�s� �t�h�i�s� �b�a�r� �w�i�l�l� �b�e� �s�h�o�w�i�n�g� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �v�a�l�u�e� �o�f� �t�h�e
�s�h�i�e�l�d�,� �n�o�t� �i�t�s� �r�a�w� �v�a�l�u�e�.� �V�a�l�u�e� �i�s� �t�h�e� �p�r�o�p�e�r�t�y� �t�h�a�t� �c�o�n�t�r�o�l�s� �t�h�e� �c�u�r�r�e�n�t�l�y� �d�i�s�p�l�a�y�e�d� �f�i�l�l
�v�a�l�u�e�.� �C�h�a�n�g�e� �i�t� �t�o� 75 � �t�o� �s�e�e� �t�h�e� �b�a�r� �p�a�r�t�l�y� �f�i�l�l�e�d�.� �A�l�s�o�,� �s�e�t� �i�t�s� �H�o�r�i�z�o�n�t�a�l� �s�i�z�e� �f�l�a�g�s� �t�o� �F�i�l�l�,
�E�x�p�a�n�d�.
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�N�o�w�,� �y�o�u� �c�a�n� �u�p�d�a�t�e� �t�h�e� �H�U�D� �s�c�r�i�p�t� �t�o� �c�o�n�t�r�o�l� �t�h�e� �s�h�i�e�l�d� �b�a�r�.� �A�d�d� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s� �a�t� �t�h�e
�t�o�p�:

onready var ShieldBar = $MarginContainer/HBoxContainer/ShieldBar
var red_bar = preload("res://assets/barHorizontal_red_mid 200.png")
var green_bar = preload("res://assets/barHorizontal_green_mid 200.png")
var yellow_bar = preload("res://assets/barHorizontal_yellow_mid 200.png")

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �g�r�e�e�n� �b�a�r� �t�e�x�t�u�r�e�,� �y�o�u� �a�l�s�o� �h�a�v�e� �r�e�d� �a�n�d� �y�e�l�l�o�w� �b�a�r�s� �i�n� �t�h�e� assets
�f�o�l�d�e�r�.� �T�h�i�s� �w�i�l�l� �a�l�l�o�w� �y�o�u� �t�o� �c�h�a�n�g�e� �t�h�e� �s�h�i�e�l�d�'�s� �c�o�l�o�r� �a�s� �t�h�e� �v�a�l�u�e� �d�e�c�r�e�a�s�e�s�.� �L�o�a�d�i�n�g� �t�h�e
�t�e�x�t�u�r�e�s� �i�n� �t�h�i�s� �w�a�y� �m�a�k�e�s� �t�h�e�m� �e�a�s�i�e�r� �t�o� �a�c�c�e�s�s� �l�a�t�e�r� �i�n� �t�h�e� �s�c�r�i�p�t� �w�h�e�n� �y�o�u� �w�a�n�t� �t�o� �a�s�s�i�g�n
�t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �i�m�a�g�e� �t�o� �t�h�e� TextureProgress � �n�o�d�e�:� 

func update_shield(value):
    ShieldBar.texture_progress = green_bar
    if value < 40:
        ShieldBar.texture_progress = red_bar
    elif value < 70:
        ShieldBar.texture_progress = yellow_bar
    ShieldBar.value = value

�L�a�s�t�l�y�,� �c�l�i�c�k� �o�n� �t�h�e� Main � �s�c�e�n�e�'�s� Player � �n�o�d�e� �a�n�d� �c�o�n�n�e�c�t� �t�h�e� shield_changed � �s�i�g�n�a�l� �t�o
�t�h�e� update_shield() � �f�u�n�c�t�i�o�n� �y�o�u� �j�u�s�t� �c�r�e�a�t�e�d�.� �R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �v�e�r�i�f�y� �t�h�a�t� �y�o�u� �c�a�n� �s�e�e
�t�h�e� �s�h�i�e�l�d� �a�n�d� �t�h�a�t� �i�t� �i�s� �w�o�r�k�i�n�g�.� �Y�o�u� �m�a�y� �w�a�n�t� �t�o� �i�n�c�r�e�a�s�e� �o�r� �d�e�c�r�e�a�s�e� �t�h�e� �r�e�g�e�n�e�r�a�t�i�o�n
�r�a�t�e� �t�o� �a�d�j�u�s�t� �i�t� �t�o� �a� �s�p�e�e�d� �y�o�u� �l�i�k�e�.

�S�u�m�m�a�r�y
�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u� �l�e�a�r�n�e�d� �h�o�w� �t�o� �w�o�r�k� �w�i�t�h� RigidBody2D � �n�o�d�e�s� �a�n�d� �l�e�a�r�n�e�d� �m�o�r�e
�a�b�o�u�t� �h�o�w� �G�o�d�o�t�'�s� �p�h�y�s�i�c�s� �w�o�r�k�s�.� �Y�o�u� �a�l�s�o� �i�m�p�l�e�m�e�n�t�e�d� �a� �b�a�s�i�c� �F�i�n�i�t�e� �S�t�a�t�e
�M�a�c�h�i�n�e• �s�o�m�e�t�h�i�n�g� �y�o�u�'�l�l� �f�i�n�d� �m�o�r�e� �a�n�d� �m�o�r�e� �u�s�e�f�u�l� �a�s� �y�o�u�r� �p�r�o�j�e�c�t�s� �g�r�o�w� �l�a�r�g�e�r�.� �Y�o�u
�s�a�w� �h�o�w� Container � �n�o�d�e�s� �h�e�l�p� �o�r�g�a�n�i�z�e� �a�n�d� �k�e�e�p� �U�I� �n�o�d�e�s� �a�l�i�g�n�e�d�.� �F�i�n�a�l�l�y�,� �y�o�u� �a�d�d�e�d
�s�o�m�e� �s�o�u�n�d� �e�f�f�e�c�t�s� �a�n�d� �g�o�t� �y�o�u�r� �f�i�r�s�t� �t�a�s�t�e� �o�f� �a�d�v�a�n�c�e�d� �v�i�s�u�a�l� �e�f�f�e�c�t�s� �b�y� �u�s�i�n�g� �t�h�e
AnimationPlayer � �a�n�d� Particles2D � �n�o�d�e�s�.

�Y�o�u� �a�l�s�o� �c�r�e�a�t�e�d� �a� �n�u�m�b�e�r� �o�f� �g�a�m�e� �o�b�j�e�c�t�s� �u�s�i�n�g� �t�h�e� �s�t�a�n�d�a�r�d� �G�o�d�o�t� �h�i�e�r�a�r�c�h�i�e�s�,� �s�u�c�h� �a�s
CollisionShapes � �b�e�i�n�g� �a�t�t�a�c�h�e�d� �t�o� CollisionObjects �.� �A�t� �t�h�i�s� �p�o�i�n�t�,� �s�o�m�e� �o�f� �t�h�e�s�e
�n�o�d�e� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� �s�h�o�u�l�d� �b�e� �s�t�a�r�t�i�n�g� �t�o� �l�o�o�k� �f�a�m�i�l�i�a�r� �t�o� �y�o�u�.� 
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�B�e�f�o�r�e� �m�o�v�i�n�g� �o�n�,� �l�o�o�k� �t�h�r�o�u�g�h� �t�h�e� �p�r�o�j�e�c�t� �a�g�a�i�n�.� �P�l�a�y� �i�t�.� �M�a�k�e� �s�u�r�e� �y�o�u� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t
�e�a�c�h� �s�c�e�n�e� �i�s� �d�o�i�n�g�,� �a�n�d� �r�e�a�d� �t�h�r�o�u�g�h� �t�h�e� �s�c�r�i�p�t�s� �t�o� �r�e�v�i�e�w� �h�o�w� �e�v�e�r�y�t�h�i�n�g� �c�o�n�n�e�c�t�s
�t�o�g�e�t�h�e�r�.� 

�I�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �k�i�n�e�m�a�t�i�c� �b�o�d�i�e�s�,� �a�n�d� �u�s�e� �t�h�e�m� �t�o� �c�r�e�a�t�e� �a� �s�i�d�e�-
�s�c�r�o�l�l�i�n�g� �p�l�a�t�f�o�r�m� �g�a�m�e�.



�5
�J�u�n�g�l�e� �J�u�m�p� �(�P�l�a�t�f�o�r�m�e�r�)

�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �b�u�i�l�d� �a� �c�l�a�s�s�i�c� �p�l�a�t�f�o�r�m�,� �s�t�y�l�e� �g�a�m�e� �i�n� �t�h�e� �t�r�a�d�i�t�i�o�n� �o�f� �S�u�p�e�r� �M�a�r�i�o
�B�r�o�s�.� �P�l�a�t�f�o�r�m� �g�a�m�e�s� �a�r�e� �a� �v�e�r�y� �p�o�p�u�l�a�r� �g�e�n�r�e�,� �a�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �h�o�w� �t�h�e�y� �w�o�r�k� �c�a�n� �h�e�l�p
�y�o�u� �m�a�k�e� �a� �v�a�r�i�e�t�y� �o�f� �d�i�f�f�e�r�e�n�t� �g�a�m�e� �s�t�y�l�e�s�.� �T�h�e� �p�h�y�s�i�c�s� �o�f� �p�l�a�t�f�o�r�m�e�r�s� �c�a�n� �b�e� �d�e�c�e�p�t�i�v�e�l�y
�c�o�m�p�l�e�x�,� �a�n�d� �y�o�u�'�l�l� �s�e�e� �h�o�w� �G�o�d�o�t�'�s� KinematicBody2D � �p�h�y�s�i�c�s� �n�o�d�e� �h�a�s� �f�e�a�t�u�r�e�s� �t�o� �h�e�l�p
�y�o�u� �i�m�p�l�e�m�e�n�t� �t�h�e� �c�h�a�r�a�c�t�e�r� �c�o�n�t�r�o�l�l�e�r� �f�e�a�t�u�r�e�s� �y�o�u� �n�e�e�d� �f�o�r� �a� �s�a�t�i�s�f�y�i�n�g� �e�x�p�e�r�i�e�n�c�e�.� �T�a�k�e� �a
�l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�I�n� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u� �w�i�l�l� �l�e�a�r�n� �a�b�o�u�t�:

�U�s�i�n�g� �t�h�e� KinematicBody2D � �p�h�y�s�i�c�s� �n�o�d�e

�C�o�m�b�i�n�i�n�g� �a�n�i�m�a�t�i�o�n�s� �a�n�d� �u�s�e�r� �i�n�p�u�t� �t�o� �p�r�o�d�u�c�e� �c�o�m�p�l�e�x� �c�h�a�r�a�c�t�e�r� �b�e�h�a�v�i�o�r
�C�r�e�a�t�i�n�g� �a�n� �i�n�f�i�n�i�t�e�l�y� �s�c�r�o�l�l�i�n�g� �b�a�c�k�g�r�o�u�n�d� �u�s�i�n�g� �P�a�r�a�l�l�a�x�L�a�y�e�r�s
�O�r�g�a�n�i�z�i�n�g� �y�o�u�r� �p�r�o�j�e�c�t� �a�n�d� �p�l�a�n�n�i�n�g� �f�o�r� �e�x�p�a�n�s�i�o�n

�P�r�o�j�e�c�t� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �p�r�o�j�e�c�t�.� �B�e�f�o�r�e� �y�o�u� �d�o�w�n�l�o�a�d� �t�h�e� �a�s�s�e�t�s� �f�r�o�m� �t�h�e� �l�i�n�k� �t�h�a�t� �f�o�l�l�o�w�s�,� �y�o�u� �n�e�e�d
�t�o� �p�r�e�p�a�r�e� �t�h�e� �i�m�p�o�r�t� �s�e�t�t�i�n�g�s� �f�o�r� �t�h�e� �g�a�m�e� �a�r�t�.� �T�h�e� �a�r�t� �a�s�s�e�t�s� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t� �u�s�e� �a� �p�i�x�e�l� �a�r�t
�s�t�y�l�e�,� �w�h�i�c�h� �m�e�a�n�s� �t�h�e�y� �l�o�o�k� �b�e�s�t� �w�h�e�n� �n�o�t� �f�i�l�t�e�r�e�d�,� �w�h�i�c�h� �i�s� �G�o�d�o�t�'�s� �d�e�f�a�u�l�t� �s�e�t�t�i�n�g� �f�o�r
�t�e�x�t�u�r�e�s�.� �F�i�l�t�e�r�i�n�g� �i�s� �a� �m�e�t�h�o�d� �b�y� �w�h�i�c�h� �t�h�e� �p�i�x�e�l�s� �o�f� �a�n� �i�m�a�g�e� �a�r�e� �s�m�o�o�t�h�e�d�.� �I�t� �c�a�n
�i�m�p�r�o�v�e� �t�h�e� �l�o�o�k� �o�f� �s�o�m�e� �a�r�t�,� �b�u�t� �n�o�t� �p�i�x�e�l�-�b�a�s�e�d� �i�m�a�g�e�s�:

�I�t�'�s� �i�n�c�o�n�v�e�n�i�e�n�t� �t�o� �h�a�v�e� �t�o� �d�i�s�a�b�l�e� �t�h�i�s� �f�o�r� �e�v�e�r�y� �i�m�a�g�e�,� �s�o� �G�o�d�o�t� �a�l�l�o�w�s� �y�o�u� �t�o� �c�u�s�t�o�m�i�z�e
�t�h�e� �d�e�f�a�u�l�t� �i�m�p�o�r�t� �s�e�t�t�i�n�g�s�.� �C�l�i�c�k� �o�n� �t�h�e� icon.png � �f�i�l�e� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k�,� �t�h�e�n� �c�l�i�c�k
�t�h�e� �I�m�p�o�r�t� �t�a�b� �n�e�x�t� �t�o� �t�h�e� �S�c�e�n�e� �t�a�b� �o�n� �t�h�e� �r�i�g�h�t�.� �T�h�i�s� �w�i�n�d�o�w� �a�l�l�o�w�s� �y�o�u� �t�o� �c�h�a�n�g�e� �t�h�e
�i�m�p�o�r�t� �s�e�t�t�i�n�g�s� �f�o�r� �t�h�e� �f�i�l�e� �y�o�u�'�v�e� �s�e�l�e�c�t�e�d�.� �U�n�c�h�e�c�k� �t�h�e� �F�i�l�t�e�r� �p�r�o�p�e�r�t�y�,� �t�h�e�n� �c�l�i�c�k� �P�r�e�s�e�t
�a�n�d� �c�h�o�o�s�e� �S�e�t� �a�s� �D�e�f�a�u�l�t� �f�o�r� �'�T�e�x�t�u�r�e�'�.� �T�h�i�s� �w�a�y�,� �a�l�l� �i�m�a�g�e�s� �w�i�l�l� �b�e� �i�m�p�o�r�t�e�d� �w�i�t�h� �f�i�l�t�e�r�i�n�g
�d�i�s�a�b�l�e�d�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:



�J�u�n�g�l�e� �J�u�m�p� �(�P�l�a�t�f�o�r�m�e�r�) �C�h�a�p�t�e�r� �5

�[� �1�5�4� �]

�I�f� �y�o�u�'�v�e� �a�l�r�e�a�d�y� �i�m�p�o�r�t�e�d� �i�m�a�g�e�s�,� �t�h�e�i�r� �i�m�p�o�r�t� �s�e�t�t�i�n�g�s� �w�o�n�'�t� �b�e� �u�p�d�a�t�e�d
�a�u�t�o�m�a�t�i�c�a�l�l�y�.� �A�f�t�e�r� �c�h�a�n�g�i�n�g� �t�h�e� �d�e�f�a�u�l�t�,� �y�o�u�'�l�l� �h�a�v�e� �t�o� �r�e�i�m�p�o�r�t� �a�n�y
�e�x�i�s�t�i�n�g� �i�m�a�g�e�s�.� �Y�o�u� �c�a�n� �s�e�l�e�c�t� �m�u�l�t�i�p�l�e� �f�i�l�e�s� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k� �a�n�d
�c�l�i�c�k� �t�h�e� �R�e�i�m�p�o�r�t� �b�u�t�t�o�n� �t�o� �a�p�p�l�y� �t�h�e� �s�e�t�t�i�n�g�s� �t�o� �m�a�n�y� �f�i�l�e�s� �a�t� �o�n�c�e�.

�N�o�w�,� �y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �t�h�e� �g�a�m�e� �a�s�s�e�t�s� �f�r�o�m� �t�h�e� �f�o�l�l�o�w�i�n�g� �l�i�n�k� �a�n�d� �u�n�z�i�p� �t�h�e�m� �i�n� �y�o�u�r
�p�r�o�j�e�c�t� �f�o�l�d�e�r�.� �G�o�d�o�t� �w�i�l�l� �i�m�p�o�r�t� �a�l�l� �t�h�e� �i�m�a�g�e�s� �w�i�t�h� �t�h�e� �n�e�w� �d�e�f�a�u�l�t� �s�e�t�t�i�n�g�s�,� https:/ � /
github. � com/ �PacktPublishing/ � Godot- �Game- �Engine- � Projects/ � releases

�N�e�x�t�,� �o�p�e�n� �P�r�o�j�e�c�t� �|� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �a�n�d� �u�n�d�e�r� �R�e�n�d�e�r�i�n�g�/�Q�u�a�l�i�t�y�,� �s�e�t� �U�s�e� �P�i�x�e�l� �S�n�a�p� �t�o
On�.� �T�h�i�s� �w�i�l�l� �e�n�s�u�r�e� �t�h�a�t� �a�l�l� �i�m�a�g�e�s� �w�i�l�l� �b�e� �a�l�i�g�n�e�d� �p�r�o�p�e�r�l�y• �s�o�m�e�t�h�i�n�g� �t�h�a�t� �w�i�l�l� �b�e� �v�e�r�y
�i�m�p�o�r�t�a�n�t� �w�h�e�n� �y�o�u�'�r�e� �d�e�s�i�g�n�i�n�g� �y�o�u�r� �g�a�m�e�'�s� �l�e�v�e�l�s�.

�W�h�i�l�e� �y�o�u� �h�a�v�e� �t�h�e� �s�e�t�t�i�n�g�s� �w�i�n�d�o�w� �o�p�e�n�,� �g�o� �t�o� �t�h�e� �D�i�s�p�l�a�y�/�W�i�n�d�o�w� �s�e�c�t�i�o�n� �a�n�d� �c�h�a�n�g�e
�S�t�r�e�t�c�h�/�M�o�d�e� �t�o� 2d � �a�n�d� �A�s�p�e�c�t� �t�o� expand �.� �T�h�e�s�e� �s�e�t�t�i�n�g�s� �w�i�l�l� �a�l�l�o�w� �t�h�e� �u�s�e�r� �t�o� �r�e�s�i�z�e� �t�h�e
�g�a�m�e� �w�i�n�d�o�w� �w�h�i�l�e� �p�r�e�s�e�r�v�i�n�g� �t�h�e� �i�m�a�g�e�'�s� �q�u�a�l�i�t�y�.� �O�n�c�e� �t�h�e� �p�r�o�j�e�c�t� �h�a�s� �b�e�e�n� �c�o�m�p�l�e�t�e�d�,
�y�o�u�'�l�l� �b�e� �a�b�l�e� �t�o� �s�e�e� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�i�s� �s�e�t�t�i�n�g�.
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�N�e�x�t�,� �s�e�t� �u�p� �t�h�e� �c�o�l�l�i�s�i�o�n� �l�a�y�e�r� �n�a�m�e�s� �s�o� �t�h�a�t� �i�t� �w�i�l�l� �b�e� �m�o�r�e� �c�o�n�v�e�n�i�e�n�t� �t�o� �s�e�t� �u�p� �c�o�l�l�i�s�i�o�n�s
�b�e�t�w�e�e�n� �d�i�f�f�e�r�e�n�t� �t�y�p�e�s� �o�f� �o�b�j�e�c�t�s�.� �G�o� �t�o� �L�a�y�e�r� �N�a�m�e�s�/�2�d� �P�h�y�s�i�c�s� �a�n�d� �n�a�m�e� �t�h�e� �f�i�r�s�t� �f�o�u�r
�l�a�y�e�r�s� �l�i�k�e� �t�h�i�s�:

�F�i�n�a�l�l�y�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�c�t�i�o�n�s� �f�o�r� �t�h�e� �p�l�a�y�e�r� �c�o�n�t�r�o�l�s� �i�n� �t�h�e� �I�n�p�u�t� �M�a�p
�t�a�b� �u�n�d�e�r� �P�r�o�j�e�c�t� �|� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�:

�A�c�t�i�o�n� �N�a�m�e �K�e�y�(�s�)

�r�i�g�h�t �D�,� „

�l�e�f�t �A�,� …

�j�u�m�p �S�p�a�c�e

�c�r�o�u�c�h �S�,� †

�c�l�i�m�b �W�,� ‡

�I�n�t�r�o�d�u�c�i�n�g� �k�i�n�e�m�a�t�i�c� �b�o�d�i�e�s
�A� �p�l�a�t�f�o�r�m� �g�a�m�e� �r�e�q�u�i�r�e�s� �g�r�a�v�i�t�y�,� �c�o�l�l�i�s�i�o�n�s�,� �j�u�m�p�i�n�g�,� �a�n�d� �o�t�h�e�r� �p�h�y�s�i�c�s� �b�e�h�a�v�i�o�r�,� �s�o� �y�o�u
�m�i�g�h�t� �t�h�i�n�k� �t�h�a�t� RigidBody2D � �w�o�u�l�d� �b�e� �t�h�e� �p�e�r�f�e�c�t� �c�h�o�i�c�e� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s
�m�o�v�e�m�e�n�t�.� �I�n� �p�r�a�c�t�i�c�e�,� �h�o�w�e�v�e�r�,� �y�o�u�'�l�l� �f�i�n�d� �t�h�a�t� �t�h�e� �r�e�a�l�i�s�t�i�c� �p�h�y�s�i�c�s� �o�f� �t�h�e� �r�i�g�i�d� �b�o�d�y� �a�r�e
�n�o�t� �d�e�s�i�r�a�b�l�e� �f�o�r� �a� �p�l�a�t�f�o�r�m� �c�h�a�r�a�c�t�e�r�.� �T�o� �t�h�e� �p�l�a�y�e�r�,� �r�e�a�l�i�s�m� �i�s� �l�e�s�s� �i�m�p�o�r�t�a�n�t� �t�h�a�n
�r�e�s�p�o�n�s�i�v�e� �c�o�n�t�r�o�l� �a�n�d� �a�n� �a�c�t�i�o�n� �f�e�e�l�.� �A�s� �t�h�e� �d�e�v�e�l�o�p�e�r�,� �y�o�u� �t�h�e�r�e�f�o�r�e� �w�a�n�t� �t�o� �h�a�v�e� �p�r�e�c�i�s�e
�c�o�n�t�r�o�l� �o�v�e�r� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s� �m�o�v�e�m�e�n�t�s� �a�n�d� �c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e�.� �F�o�r� �t�h�i�s� �r�e�a�s�o�n�,� �a� �k�i�n�e�m�a�t�i�c
�b�o�d�y� �i�s� �u�s�u�a�l�l�y� �t�h�e� �b�e�t�t�e�r� �c�h�o�i�c�e� �f�o�r� �a� �p�l�a�t�f�o�r�m� �c�h�a�r�a�c�t�e�r�.
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�T�h�e� KinematicBody2D � �n�o�d�e� �i�s� �d�e�s�i�g�n�e�d� �f�o�r� �i�m�p�l�e�m�e�n�t�i�n�g� �b�o�d�i�e�s� �t�h�a�t� �a�r�e� �t�o� �b�e� �c�o�n�t�r�o�l�l�e�d
�d�i�r�e�c�t�l�y� �b�y� �t�h�e� �u�s�e�r� �o�r� �v�i�a� �c�o�d�e�.� �T�h�e�s�e� �n�o�d�e�s� �d�e�t�e�c�t� �c�o�l�l�i�s�i�o�n�s� �w�i�t�h� �o�t�h�e�r� �b�o�d�i�e�s� �w�h�e�n
�m�o�v�i�n�g�,� �b�u�t� �a�r�e� �n�o�t� �a�f�f�e�c�t�e�d� �b�y� �g�l�o�b�a�l� �p�h�y�s�i�c�s� �p�r�o�p�e�r�t�i�e�s� �l�i�k�e� �g�r�a�v�i�t�y� �o�r� �f�r�i�c�t�i�o�n�.� �T�h�i�s
�d�o�e�s�n�'�t� �m�e�a�n� �t�h�a�t� �a� �k�i�n�e�m�a�t�i�c� �b�o�d�y� �c�a�n�'�t� �b�e� �a�f�f�e�c�t�e�d� �b�y� �g�r�a�v�i�t�y� �a�n�d� �o�t�h�e�r� �f�o�r�c�e�s�,� �j�u�s�t� �t�h�a�t
�y�o�u� �m�u�s�t� �c�a�l�c�u�l�a�t�e� �t�h�o�s�e� �f�o�r�c�e�s� �a�n�d� �t�h�e�i�r� �e�f�f�e�c�t�s� �i�n� �c�o�d�e�;� �t�h�e� �e�n�g�i�n�e� �w�i�l�l� �n�o�t� �m�o�v�e� �a
�k�i�n�e�m�a�t�i�c� �b�o�d�y� �a�u�t�o�m�a�t�i�c�a�l�l�y�.

�W�h�e�n� �m�o�v�i�n�g� KinematicBody2D �,� �a�s� �w�i�t�h� RigidBody2D �,� �y�o�u� �s�h�o�u�l�d� �n�o�t� �s�e�t� �i�t�s� position
�d�i�r�e�c�t�l�y�.� �I�n�s�t�e�a�d�,� �y�o�u� �u�s�e� �e�i�t�h�e�r� �t�h�e� move_and_collide() � �o�r
move_and_slide() � �m�e�t�h�o�d�s�.� �T�h�e�s�e� �m�e�t�h�o�d�s� �m�o�v�e� �t�h�e� �b�o�d�y� �a�l�o�n�g� �a� �g�i�v�e�n� �v�e�c�t�o�r� �a�n�d
�i�n�s�t�a�n�t�l�y� �s�t�o�p� �i�f� �a� �c�o�l�l�i�s�i�o�n� �i�s� �d�e�t�e�c�t�e�d� �w�i�t�h� �a�n�o�t�h�e�r� �b�o�d�y�.� �A�f�t�e�r� KinematicBody2D � �h�a�s
�c�o�l�l�i�d�e�d�,� �a�n�y� �c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e� �m�u�s�t� �b�e� �c�o�d�e�d� �m�a�n�u�a�l�l�y�.

�C�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e
�A�f�t�e�r� �a� �c�o�l�l�i�s�i�o�n�,� �y�o�u� �m�a�y� �w�a�n�t� �t�h�e� �b�o�d�y� �t�o� �b�o�u�n�c�e�,� �t�o� �s�l�i�d�e� �a�l�o�n�g� �a� �w�a�l�l�,� �o�r� �t�o� �a�l�t�e�r� �t�h�e
�p�r�o�p�e�r�t�i�e�s� �o�f� �t�h�e� �o�b�j�e�c�t� �i�t� �h�i�t�.� �T�h�e� �w�a�y� �y�o�u� �h�a�n�d�l�e� �c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e� �d�e�p�e�n�d�s� �o�n� �w�h�i�c�h� 
�m�e�t�h�o�d� �y�o�u� �u�s�e�d� �t�o� �m�o�v�e� �t�h�e� �b�o�d�y�.

�m�o�v�e�_�a�n�d�_�c�o�l�l�i�d�e
�W�h�e�n� �u�s�i�n�g� move_and_collide() �,� �t�h�e� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s� �a� KinematicCollision2D � �o�b�j�e�c�t
�u�p�o�n� �c�o�l�l�i�s�i�o�n�.� �T�h�i�s� �o�b�j�e�c�t� �c�o�n�t�a�i�n�s� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �c�o�l�l�i�s�i�o�n� �a�n�d� �t�h�e� �c�o�l�l�i�d�i�n�g� �b�o�d�y�.
�Y�o�u� �c�a�n� �u�s�e� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�s�p�o�n�s�e�.� �N�o�t�e� �t�h�a�t� �t�h�e� �f�u�n�c�t�i�o�n� �r�e�t�u�r�n�s
null � �w�h�e�n� �t�h�e� �m�o�v�e�m�e�n�t� �w�a�s� �c�o�m�p�l�e�t�e�d� �s�u�c�c�e�s�s�f�u�l�l�y� �w�i�t�h� �n�o� �c�o�l�l�i�s�i�o�n�.

�F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �w�a�n�t� �t�h�e� �b�o�d�y� �t�o� �b�o�u�n�c�e� �o�f�f� �o�f� �t�h�e� �c�o�l�l�i�d�i�n�g� �o�b�j�e�c�t�,� �y�o�u� �c�o�u�l�d� �u�s�e� �t�h�e
�f�o�l�l�o�w�i�n�g� �s�c�r�i�p�t�:

extends KinematicBody2D

var velocity = Vector2(250, 250)

func _physics_process(delta):
    var collide = move_and_collide(velocity * delta)
    if collide:
        velocity = velocity.bounce(collide.normal)
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�m�o�v�e�_�a�n�d�_�s�l�i�d�e
�S�l�i�d�i�n�g� �i�s� �a� �v�e�r�y� �c�o�m�m�o�n� �o�p�t�i�o�n� �f�o�r� �c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e�.� �I�m�a�g�i�n�e� �a� �p�l�a�y�e�r� �m�o�v�i�n�g� �a�l�o�n�g
�w�a�l�l�s� �i�n� �a� �t�o�p�-�d�o�w�n� �g�a�m�e� �o�r� �r�u�n�n�i�n�g� �u�p� �a�n�d� �d�o�w�n� �s�l�o�p�e�s� �i�n� �a� �p�l�a�t�f�o�r�m�e�r�.� �W�h�i�l�e� �i�t�'�s
�p�o�s�s�i�b�l�e� �t�o� �c�o�d�e� �t�h�i�s� �r�e�s�p�o�n�s�e� �y�o�u�r�s�e�l�f� �a�f�t�e�r� �u�s�i�n�g� move_and_collide() �,
move_and_slide() � �p�r�o�v�i�d�e�s� �a� �c�o�n�v�e�n�i�e�n�t� �w�a�y� �t�o� �i�m�p�l�e�m�e�n�t� �s�l�i�d�i�n�g� �m�o�v�e�m�e�n�t�.� �W�h�e�n
�u�s�i�n�g� �t�h�i�s� �m�e�t�h�o�d�,� �t�h�e� �b�o�d�y� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �s�l�i�d�e� �a�l�o�n�g� �t�h�e� �c�o�l�l�i�d�i�n�g� �s�u�r�f�a�c�e�.� �I�n
�a�d�d�i�t�i�o�n�,� �s�l�i�d�i�n�g� �c�o�l�l�i�s�i�o�n�s� �a�l�l�o�w� �y�o�u� �t�o� �u�s�e� �m�e�t�h�o�d�s� �l�i�k�e� is_on_floor() � �t�o� �d�e�t�e�c�t� �t�h�e
�o�r�i�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �c�o�l�l�i�d�i�n�g� �s�u�r�f�a�c�e�.

�S�i�n�c�e� �t�h�i�s� �p�r�o�j�e�c�t� �w�i�l�l� �r�e�q�u�i�r�e� �n�o�t� �j�u�s�t� �m�o�v�i�n�g� �a�l�o�n�g� �t�h�e� �g�r�o�u�n�d�,� �b�u�t� �a�l�s�o� �r�u�n�n�i�n�g� �u�p� �a�n�d
�d�o�w�n� �s�l�o�p�e�s�,� move_and_slide() � �i�s� �g�o�i�n�g� �t�o� �p�l�a�y� �a� �l�a�r�g�e� �r�o�l�e� �i�n� �y�o�u�r� �p�l�a�y�e�r�'�s� �m�o�v�e�m�e�n�t�.
�Y�o�u�'�l�l� �s�e�e� �h�o�w� �i�t� �w�o�r�k�s� �a�s� �y�o�u� �b�u�i�l�d� �u�p� �t�h�e� �p�l�a�y�e�r� �o�b�j�e�c�t�.

�P�l�a�y�e�r� �s�c�e�n�e
�O�p�e�n� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� KinematicBody2D � �o�b�j�e�c�t� �n�a�m�e�d� Player � �a�s� �t�h�e� �r�o�o�t� �a�n�d� �s�a�v�e
�t�h�e� �s�c�e�n�e� �(�d�o�n�'�t� �f�o�r�g�e�t� �t�o� �c�l�i�c�k� �t�h�e� �M�a�k�e� �c�h�i�l�d�r�e�n� �u�n�s�e�l�e�c�t�a�b�l�e� �b�u�t�t�o�n�)�.� �W�h�e�n� �s�a�v�i�n�g� �t�h�e
Player � �s�c�e�n�e�,� �y�o�u� �s�h�o�u�l�d� �a�l�s�o� �c�r�e�a�t�e� �a� �n�e�w� �f�o�l�d�e�r� �t�o� �c�o�n�t�a�i�n� �i�t�.� �T�h�i�s� �w�i�l�l� �h�e�l�p� �k�e�e�p� �y�o�u�r
�p�r�o�j�e�c�t� �f�o�l�d�e�r� �o�r�g�a�n�i�z�e�d� �a�s� �y�o�u� �a�d�d� �m�o�r�e� �s�c�e�n�e�s� �a�n�d� �s�c�r�i�p�t�s�.

�A�s� �y�o�u�'�v�e� �d�o�n�e� �i�n� �o�t�h�e�r� �p�r�o�j�e�c�t�s�,� �y�o�u�'�l�l� �i�n�c�l�u�d�e� �a�l�l� �t�h�e� �n�o�d�e�s� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�h�a�r�a�c�t�e�r� �n�e�e�d�s
�t�o� �f�u�n�c�t�i�o�n� �i�n� �t�h�e� Player � �s�c�e�n�e�.� �F�o�r� �t�h�i�s� �g�a�m�e�,� �t�h�a�t� �m�e�a�n�s� �h�a�n�d�l�i�n�g� �c�o�l�l�i�s�i�o�n�s� �w�i�t�h� �v�a�r�i�o�u�s
�g�a�m�e� �o�b�j�e�c�t�s�,� �i�n�c�l�u�d�i�n�g� �p�l�a�t�f�o�r�m�s�,� �e�n�e�m�i�e�s�,� �a�n�d� �c�o�l�l�e�c�t�i�b�l�e�s�;� �d�i�s�p�l�a�y�i�n�g� �a�n�i�m�a�t�i�o�n�s� �f�o�r
�a�c�t�i�o�n�s�,� �s�u�c�h� �a�s� �r�u�n�n�i�n�g� �o�r� �j�u�m�p�i�n�g�;� �a�n�d� �a� �c�a�m�e�r�a� �t�o� �f�o�l�l�o�w� �t�h�e� �p�l�a�y�e�r� �a�r�o�u�n�d� �t�h�e� �l�e�v�e�l�.

�S�c�r�i�p�t�i�n�g� �t�h�e� �v�a�r�i�o�u�s� �a�n�i�m�a�t�i�o�n�s� �c�a�n� �q�u�i�c�k�l�y� �b�e�c�o�m�e� �u�n�m�a�n�a�g�e�a�b�l�e�,� �s�o� �y�o�u�'�l�l� �u�s�e� �a� �f�i�n�i�t�e
�s�t�a�t�e� �m�a�c�h�i�n�e� �t�o� �m�a�n�a�g�e� �a�n�d� �t�r�a�c�k� �t�h�e� �p�l�a�y�e�r�'�s� �s�t�a�t�e�.� �S�e�e� Chapter 3 �,� �E�s�c�a�p�e� �t�h�e� �M�a�z�e�,� �t�o
�r�e�v�i�e�w� �h�o�w� �t�h�e� �s�i�m�p�l�i�f�i�e�d� �F�S�M� �w�a�s� �b�u�i�l�t�.� �Y�o�u�'�l�l� �f�o�l�l�o�w� �a� �s�i�m�i�l�a�r� �p�a�t�t�e�r�n� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�.

�C�o�l�l�i�s�i�o�n� �L�a�y�e�r�/�M�a�s�k
�A� �b�o�d�y�'�s� �c�o�l�l�i�s�i�o�n� �l�a�y�e�r� �p�r�o�p�e�r�t�y� �s�e�t�s� �w�h�a�t� �l�a�y�e�r�(�s�)� �t�h�e� �b�o�d�y� �i�s� �f�o�u�n�d� �o�n�.� Player � �n�e�e�d�s� �t�o
�b�e� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �p�l�a�y�e�r� �l�a�y�e�r� �y�o�u� �n�a�m�e�d� �i�n� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�.
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�T�h�e� �C�o�l�l�i�s�i�o�n�/�M�a�s�k� �p�r�o�p�e�r�t�y� �a�l�l�o�w�s� �y�o�u� �t�o� �s�e�t� �w�h�a�t� �t�y�p�e�s� �o�f� �o�b�j�e�c�t�s� �t�h�e� �b�o�d�y� �w�i�l�l� �d�e�t�e�c�t�.
�S�e�t� �t�h�e� �P�l�a�y�e�r� �l�a�y�e�r� �t�o� player � �a�n�d� �i�t�s� �m�a�s�k� �t�o� �e�n�v�i�r�o�n�m�e�n�t�,� �e�n�e�m�i�e�s�,� �a�n�d� �c�o�l�l�e�c�t�i�b�l�e�s� �(1�,
3�,� �a�n�d� 4�)�:

�S�p�r�i�t�e
�A�d�d� �a� �S�p�r�i�t�e� �n�o�d�e� �t�o� Player �.� �D�r�a�g� �t�h�e� res://assets/player_sheet.png � �f�i�l�e� �f�r�o�m� �t�h�e
�F�i�l�e�S�y�s�t�e�m� �d�o�c�k� �a�n�d� �d�r�o�p� �i�t� �i�n� �t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� Sprite �.� �T�h�e� �p�l�a�y�e�r� �a�n�i�m�a�t�i�o�n
�i�s� �s�a�v�e�d� �i�n� �t�h�e� �f�o�r�m� �o�f� �a� �s�p�r�i�t�e� �s�h�e�e�t�:

�Y�o�u�'�l�l� �u�s�e� AnimationPlayer � �t�o� �h�a�n�d�l�e� �t�h�e� �a�n�i�m�a�t�i�o�n�s�,� �s�o� �i�n� �t�h�e� �A�n�i�m�a�t�i�o�n� �p�r�o�p�e�r�t�i�e�s
�o�f� Sprite �,� �s�e�t� �V�f�r�a�m�e�s� �t�o� 1� �a�n�d� �H�f�r�a�m�e�s� �t�o� 19 �.� �S�e�t� �F�r�a�m�e� �t�o� 7� �t�o� �b�e�g�i�n�,� �a�s� �t�h�i�s� �i�s� �t�h�e� �f�r�a�m�e
�t�h�a�t� �s�h�o�w�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �s�t�a�n�d�i�n�g� �s�t�i�l�l� �(�i�t�'�s� �t�h�e� �f�i�r�s�t� �f�r�a�m�e� �o�f� �t�h�e� idle � �a�n�i�m�a�t�i�o�n�)�:

�C�o�l�l�i�s�i�o�n� �s�h�a�p�e
�A�s� �w�i�t�h� �o�t�h�e�r� �p�h�y�s�i�c�s� �b�o�d�i�e�s�,� KinematicBody2D � �n�e�e�d�s� �a� �s�h�a�p�e� �a�s�s�i�g�n�e�d� �t�o� �d�e�f�i�n�e� �i�t�s
�c�o�l�l�i�s�i�o�n� �b�o�u�n�d�s�.� �A�d�d� �a� CollisionShape2D � �o�b�j�e�c�t� �a�n�d� �c�r�e�a�t�e� �a� �n�e�w
RectangleShape2D � �o�b�j�e�c�t� �i�n�s�i�d�e� �i�t�.� �W�h�e�n� �s�i�z�i�n�g� �t�h�e� �r�e�c�t�a�n�g�l�e�,� �y�o�u� �w�a�n�t� �i�t� �t�o� �r�e�a�c�h� �t�h�e
�b�o�t�t�o�m� �o�f� �t�h�e� �i�m�a�g�e� �b�u�t� �n�o�t� �b�e� �q�u�i�t�e� �a�s� �w�i�d�e�.� �I�n� �g�e�n�e�r�a�l�,� �m�a�k�i�n�g� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �a� �b�i�t
�s�m�a�l�l�e�r� �t�h�a�n� �t�h�e� �i�m�a�g�e� �w�i�l�l� �r�e�s�u�l�t� �i�n� �a� �b�e�t�t�e�r� �f�e�e�l� �w�h�e�n� �p�l�a�y�i�n�g�,� �a�v�o�i�d�i�n�g� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f
�h�i�t�t�i�n�g� �s�o�m�e�t�h�i�n�g� �t�h�a�t� �l�o�o�k�s� �l�i�k�e� �i�t� �w�o�u�l�d�n�'�t� �r�e�s�u�l�t� �i�n� �a� �c�o�l�l�i�s�i�o�n�.
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�Y�o�u�'�l�l� �a�l�s�o� �n�e�e�d� �t�o� �o�f�f�s�e�t� �t�h�e� �s�h�a�p�e� �a� �s�m�a�l�l� �a�m�o�u�n�t� �t�o� �m�a�k�e� �i�t� �f�i�t�.� �S�e�t�t�i�n�g� �P�o�s�i�t�i�o�n� �t�o� (0,
5) � �w�o�r�k�s� �w�e�l�l�.� �W�h�e�n� �y�o�u�'�r�e� �d�o�n�e�,� �i�t� �s�h�o�u�l�d� �l�o�o�k� �a�p�p�r�o�x�i�m�a�t�e�l�y� �l�i�k�e� �t�h�i�s�:

�S�h�a�p�e�s
�S�o�m�e� �d�e�v�e�l�o�p�e�r�s� �p�r�e�f�e�r� �a� �c�a�p�s�u�l�e� �s�h�a�p�e� �o�v�e�r� �a� �r�e�c�t�a�n�g�l�e� �s�h�a�p�e� �f�o�r� �s�i�d�e�s�c�r�o�l�l�i�n�g� �c�h�a�r�a�c�t�e�r�s�.
�A� �c�a�p�s�u�l�e� �i�s� �a� �p�i�l�l�-�s�h�a�p�e�d� �c�o�l�l�i�s�i�o�n� �t�h�a�t�'�s� �r�o�u�n�d�e�d� �o�n� �b�o�t�h� �e�n�d�s�:

�H�o�w�e�v�e�r�,� �w�h�i�l�e� �t�h�i�s� �s�h�a�p�e� �m�i�g�h�t� �s�e�e�m� �t�o� �c�o�v�e�r� �t�h�e� �s�p�r�i�t�e� �b�e�t�t�e�r�,� �i�t� �c�a�n� �l�e�a�d� �t�o� �d�i�f�f�i�c�u�l�t�i�e�s
�w�h�e�n� �i�m�p�l�e�m�e�n�t�i�n�g� �p�l�a�t�f�o�r�m�e�r�-�s�t�y�l�e� �m�o�v�e�m�e�n�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �w�h�e�n� �s�t�a�n�d�i�n�g� �t�o�o� �n�e�a�r� �t�h�e
�e�d�g�e� �o�f� �a� �p�l�a�t�f�o�r�m�,� �t�h�e� �c�h�a�r�a�c�t�e�r� �m�a�y� �s�l�i�d�e� �o�f�f� �d�u�e� �t�o� �t�h�e� �r�o�u�n�d�e�d� �b�o�t�t�o�m�,� �w�h�i�c�h� �c�a�n� �b�e
�v�e�r�y� �f�r�u�s�t�r�a�t�i�n�g� �f�o�r� �t�h�e� �p�l�a�y�e�r�.
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�I�n� �s�o�m�e� �c�a�s�e�s�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �y�o�u�r� �c�h�a�r�a�c�t�e�r� �a�n�d� �i�t�s� �i�n�t�e�r�a�c�t�i�o�n�s� �w�i�t�h
�o�t�h�e�r� �o�b�j�e�c�t�s�,� �y�o�u� �m�a�y� �w�a�n�t� �t�o� �a�d�d� �m�u�l�t�i�p�l�e� �s�h�a�p�e�s� �t�o� �t�h�e� �s�a�m�e� �o�b�j�e�c�t�.� �Y�o�u� �m�i�g�h�t� �h�a�v�e� �o�n�e
�s�h�a�p�e� �a�t� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s� �f�e�e�t� �t�o� �d�e�t�e�c�t� �g�r�o�u�n�d� �c�o�l�l�i�s�i�o�n�s�,� �a�n�o�t�h�e�r� �o�n� �i�t�s� �b�o�d�y� �t�o� �d�e�t�e�c�t
�d�a�m�a�g�e� �(�s�o�m�e�t�i�m�e�s� �c�a�l�l�e�d� �a� �h�u�r�t�b�o�x�)�,� �a�n�d� �y�e�t� �a�n�o�t�h�e�r� �c�o�v�e�r�i�n�g� �t�h�e� �p�l�a�y�e�r�'�s� �f�r�o�n�t� �t�o� �d�e�t�e�c�t
�c�o�n�t�a�c�t� �w�i�t�h� �w�a�l�l�s�.

�I�t�'�s� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �y�o�u� �s�t�i�c�k� �t�o� RectangleShape2D �,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �p�r�e�c�e�d�i�n�g
�s�c�r�e�e�n�s�h�o�t�,� �f�o�r� �t�h�i�s� �c�h�a�r�a�c�t�e�r�.� �H�o�w�e�v�e�r�,� �o�n�c�e� �y�o�u�'�v�e� �f�i�n�i�s�h�e�d� �t�h�e� �p�r�o�j�e�c�t�,� �y�o�u� �s�h�o�u�l�d� �t�r�y
�c�h�a�n�g�i�n�g� �t�h�e� �p�l�a�y�e�r�'�s� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �t�o� CapsuleShape2D � �a�n�d� �o�b�s�e�r�v�i�n�g� �t�h�e� �r�e�s�u�l�t�i�n�g
�b�e�h�a�v�i�o�r�.� �I�f� �y�o�u� �l�i�k�e� �i�t� �b�e�t�t�e�r�,� �f�e�e�l� �f�r�e�e� �t�o� �u�s�e� �i�t� �i�n�s�t�e�a�d�.

�A�n�i�m�a�t�i�o�n�s
�A�d�d� �a�n� AnimationPlayer � �n�o�d�e� �t�o� �t�h�e� Player � �s�c�e�n�e�.� �Y�o�u�'�l�l� �u�s�e� �t�h�i�s� �n�o�d�e� �t�o� �c�h�a�n�g�e� �t�h�e
�F�r�a�m�e� �p�r�o�p�e�r�t�y� �o�n� Sprite � �t�o� �d�i�s�p�l�a�y� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s� �a�n�i�m�a�t�i�o�n�s�.� �S�t�a�r�t� �b�y� �m�a�k�i�n�g� �a� �n�e�w� 
�a�n�i�m�a�t�i�o�n� �n�a�m�e�d� idle �:

�S�e�t� �L�e�n�g�t�h� �t�o� 0.4 � �s�e�c�o�n�d�s� �a�n�d� �k�e�e�p� �S�t�e�p� �a�t� 0.1 � �s�e�c�o�n�d�s�.� �C�h�a�n�g�e� �t�h�e� �F�r�a�m�e� �o�f� Sprite � �t�o� 7
�a�n�d� �c�l�i�c�k� �t�h�e� �A�d�d� �k�e�y�f�r�a�m�e� �b�u�t�t�o�n� �n�e�x�t� �t�o� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �t�o� �c�r�e�a�t�e� �a� �n�e�w� �a�n�i�m�a�t�i�o�n
�t�r�a�c�k�,� �t�h�e�n� �p�r�e�s�s� �i�t� �a�g�a�i�n�,� �n�o�t�i�n�g� �t�h�a�t� �i�t� �a�u�t�o�m�a�t�i�c�a�l�l�y� �i�n�c�r�e�m�e�n�t�s� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y�:
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�C�o�n�t�i�n�u�e� �p�r�e�s�s�i�n�g� �i�t� �u�n�t�i�l� �y�o�u� �h�a�v�e� �f�r�a�m�e�s� 7� �t�h�r�o�u�g�h� 10 �.� �F�i�n�a�l�l�y�,� �c�l�i�c�k� �t�h�e� �E�n�a�b�l�e�/�D�i�s�a�b�l�e
�l�o�o�p�i�n�g� �b�u�t�t�o�n� �t�o� �e�n�a�b�l�e� �l�o�o�p�i�n�g� �a�n�d� �t�h�e�n� �p�r�e�s�s� �P�l�a�y� �t�o� �v�i�e�w� �y�o�u�r� �a�n�i�m�a�t�i�o�n�.� �Y�o�u�r
�a�n�i�m�a�t�i�o�n� �s�e�t�u�p� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�N�o�w� �y�o�u� �n�e�e�d� �t�o� �r�e�p�e�a�t� �t�h�e� �p�r�o�c�e�s�s� �f�o�r� �t�h�e� �o�t�h�e�r� �a�n�i�m�a�t�i�o�n�s�.� �S�e�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�a�b�l�e� �f�o�r� �a
�l�i�s�t� �o�f� �s�e�t�t�i�n�g�s�:

�n�a�m�e �l�e�n�g�t�h �f�r�a�m�e�s �l�o�o�p�i�n�g

idle 0.4 7, 8, 9 ,10 �o�n

run 0.5 13, 14, 15, 16, 17, 18 �o�n

hurt 0.2 5, 6 �o�n

jump_up 0.1 11 �o�f�f

jump_down 0.1 12 �0�f�f

�F�i�n�i�s�h�i�n�g� �u�p� �t�h�e� �s�c�e�n�e� �t�r�e�e
�A�d�d� Camera2D� �t�o� �t�h�e� Player � �s�c�e�n�e�.� �T�h�i�s� �n�o�d�e� �w�i�l�l� �k�e�e�p� �t�h�e� �g�a�m�e� �w�i�n�d�o�w� �c�e�n�t�e�r�e�d� �o�n� �t�h�e
�p�l�a�y�e�r� �a�s� �i�t� �m�o�v�e�s� �a�r�o�u�n�d� �t�h�e� �l�e�v�e�l�.� �Y�o�u� �c�a�n� �a�l�s�o� �u�s�e� �i�t� �t�o� �z�o�o�m� �i�n� �o�n� �t�h�e� �p�l�a�y�e�r�,� �s�i�n�c�e� �t�h�e
�p�i�x�e�l� �a�r�t� �i�s� �r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l�.� �R�e�m�e�m�b�e�r�,� �s�i�n�c�e� �y�o�u� �s�e�t� �f�i�l�t�e�r�i�n�g� �o�f�f� �i�n� �t�h�e� �i�m�p�o�r�t� �s�e�t�t�i�n�g�s�,� �t�h�e
�p�l�a�y�e�r�'�s� �t�e�x�t�u�r�e� �w�i�l�l� �r�e�m�a�i�n� �p�i�x�e�l�a�t�e�d� �a�n�d� �b�l�o�c�k�y� �w�h�e�n� �z�o�o�m�e�d� �i�n�.� 

�T�o� �e�n�a�b�l�e� �t�h�e� �c�a�m�e�r�a�,� �c�l�i�c�k� �t�h�e� �C�u�r�r�e�n�t� �p�r�o�p�e�r�t�y� �t�o� On�,� �t�h�e�n� �s�e�t� �t�h�e� �Z�o�o�m� �p�r�o�p�e�r�t�y� �t�o
(0.4, 0.4) �.� �V�a�l�u�e�s� �s�m�a�l�l�e�r� �t�h�a�n� �o�n�e� �z�o�o�m� �t�h�e� �c�a�m�e�r�a� �i�n�,� �w�h�i�l�e� �l�a�r�g�e�r� �v�a�l�u�e�s� �z�o�o�m� �i�t� �o�u�t�.� 
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�P�l�a�y�e�r� �s�t�a�t�e�s
�T�h�e� �p�l�a�y�e�r� �c�h�a�r�a�c�t�e�r� �h�a�s� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �b�e�h�a�v�i�o�r�s�,� �s�u�c�h� �a�s� �j�u�m�p�i�n�g�,� �r�u�n�n�i�n�g�,� �a�n�d
�c�r�o�u�c�h�i�n�g�.� �C�o�d�i�n�g� �s�u�c�h� �b�e�h�a�v�i�o�r�s� �c�a�n� �b�e�c�o�m�e� �v�e�r�y� �c�o�m�p�l�e�x� �a�n�d� �h�a�r�d� �t�o� �m�a�n�a�g�e�.� �O�n�e
�s�o�l�u�t�i�o�n� �i�s� �t�o� �u�s�e� �B�o�o�l�e�a�n� �v�a�r�i�a�b�l�e�s� �(is_jumping � �o�r� is_running �,� �f�o�r� �e�x�a�m�p�l�e�)�,� �b�u�t� �t�h�i�s
�l�e�a�d�s� �t�o� �p�o�s�s�i�b�l�y� �c�o�n�f�u�s�i�n�g� �s�t�a�t�e�s� �(�w�h�a�t� �i�f� is_crouching � �a�n�d� is_jumping � �a�r�e� �b�o�t�h� true �?�)
�a�n�d� �q�u�i�c�k�l�y� �l�e�a�d�s� �t�o� �s�p�a�g�h�e�t�t�i� �c�o�d�e�.

�A� �b�e�t�t�e�r� �s�o�l�u�t�i�o�n� �t�o� �t�h�i�s� �p�r�o�b�l�e�m� �i�s� �t�o� �u�s�e� �a� �s�t�a�t�e� �m�a�c�h�i�n�e� �t�o� �h�a�n�d�l�e� �t�h�e� �p�l�a�y�e�r�'�s� �c�u�r�r�e�n�t
�s�t�a�t�e� �a�n�d� �c�o�n�t�r�o�l� �t�h�e� �t�r�a�n�s�i�t�i�o�n�s� �t�o� �o�t�h�e�r� �s�t�a�t�e�s�.� �F�i�n�i�t�e� �s�t�a�t�e� �m�a�c�h�i�n�e�s� �w�e�r�e� �d�i�s�c�u�s�s�e�d� �i�n
Chapter 3 �,� �E�s�c�a�p�e� �t�h�e� �M�a�z�e�.� 

�H�e�r�e� �i�s� �a� �d�i�a�g�r�a�m� �o�f� �t�h�e� �p�l�a�y�e�r�'�s� �s�t�a�t�e�s� �a�n�d� �t�h�e� �t�r�a�n�s�i�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e�m�:

�A�s� �y�o�u� �c�a�n� �s�e�e�,� �s�t�a�t�e� �m�a�c�h�i�n�e� �d�i�a�g�r�a�m�s� �c�a�n� �b�e�c�o�m�e� �q�u�i�t�e� �c�o�m�p�l�e�x�,� �e�v�e�n� �w�i�t�h� �a� �r�e�l�a�t�i�v�e�l�y
�s�m�a�l�l� �n�u�m�b�e�r� �o�f� �s�t�a�t�e�s�.
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�N�o�t�e� �t�h�a�t� �w�h�i�l�e� �t�h�e� �s�p�r�i�t�e�s�h�e�e�t� �c�o�n�t�a�i�n�s� �a�n�i�m�a�t�i�o�n�s� �f�o�r� �t�h�e�m�,� �t�h�e
�C�R�O�U�C�H� �a�n�d� �C�L�I�M�B� �a�n�i�m�a�t�i�o�n�s� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �h�e�r�e�.� �T�h�i�s� �i�s� �t�o� �k�e�e�p
�t�h�e� �n�u�m�b�e�r� �o�f� �s�t�a�t�e�s� �m�a�n�a�g�e�a�b�l�e� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�r�o�j�e�c�t�.� �L�a�t�e�r�,
�y�o�u�'�l�l� �h�a�v�e� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �a�d�d� �t�h�e�m� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� �s�t�a�t�e� �m�a�c�h�i�n�e�.

�P�l�a�y�e�r� �s�c�r�i�p�t
�A�t�t�a�c�h� �a� �n�e�w� �s�c�r�i�p�t� �t�o� �t�h�e� Player � �n�o�d�e�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �c�r�e�a�t�e� �t�h�e� �p�l�a�y�e�r�'�s� �s�t�a�t�e
�m�a�c�h�i�n�e�:

extends KinematicBody2D
enum {IDLE, RUN, JUMP, HURT, DEAD}
var state
var anim
var new_anim

func ready():
    change_state(IDLE)

func change_state(new_state):
    state = new_state
    match state:
        IDLE:
            new_anim = 'idle'
        RUN:
            new_anim = 'run'
        HURT:
            new_anim = 'hurt'
        JUMP:
            new_anim = 'jump_up'
        DEAD:
            hide()

func _physics_process(delta):
    if new_anim != anim:
        anim = new_anim
        $AnimationPlayer.play(anim)

�O�n�c�e� �a�g�a�i�n�,� �y�o�u�'�r�e� �u�s�i�n�g� enum� �t�o� �l�i�s�t� �t�h�e� �a�l�l�o�w�e�d� �s�t�a�t�e�s� �f�o�r� �t�h�e� �s�y�s�t�e�m�.� �W�h�e�n� �y�o�u� �w�a�n�t� �t�o
�c�h�a�n�g�e� �t�h�e� �p�l�a�y�e�r�'�s� �s�t�a�t�e�,� �y�o�u�'�l�l� �c�a�l�l� change_state() �,� �f�o�r� �e�x�a�m�p�l�e�:� change_state(IDLE) �.
�F�o�r� �n�o�w�,� �t�h�e� �s�c�r�i�p�t� �o�n�l�y� �c�h�a�n�g�e�s� �t�h�e� �a�n�i�m�a�t�i�o�n� �v�a�l�u�e�,� �b�u�t� �y�o�u�'�l�l� �a�d�d� �m�o�r�e� �s�t�a�t�e
�f�u�n�c�t�i�o�n�a�l�i�t�y� �l�a�t�e�r�.
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�Y�o�u� �m�a�y� �b�e� �a�s�k�i�n�g�,� �w�h�y� �n�o�t� �j�u�s�t� �p�l�a�y� �t�h�e� �a�n�i�m�a�t�i�o�n� �w�h�e�n� �t�h�e� �s�t�a�t�e� �c�h�a�n�g�e�s�?� �W�h�y� �t�h�i�s� �n�e�w�_�a�n�i�m
�b�u�s�i�n�e�s�s�?� �T�h�i�s� �i�s� �b�e�c�a�u�s�e� �w�h�e�n� �y�o�u� �c�a�l�l� play() � �o�n� AnimationPlayer �,� �i�t� �s�t�a�r�t�s� �t�h�e
�a�n�i�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �b�e�g�i�n�n�i�n�g�.� �I�f� �y�o�u� �d�i�d� �t�h�a�t� �w�h�i�l�e� �r�u�n�n�i�n�g�,� �f�o�r� �e�x�a�m�p�l�e�,� �y�o�u�'�d� �o�n�l�y� �s�e�e
�t�h�e� �f�i�r�s�t� �f�r�a�m�e� �o�f� �t�h�e� �r�u�n� �a�n�i�m�a�t�i�o�n� �a�s� �i�t� �r�e�s�t�a�r�t�e�d� �e�v�e�r�y� �f�r�a�m�e�.� �B�y� �u�s�i�n�g� �t�h�e� new_anim
�v�a�r�i�a�b�l�e�,� �y�o�u� �c�a�n� �l�e�t� �t�h�e� �c�u�r�r�e�n�t� �a�n�i�m�a�t�i�o�n� �c�o�n�t�i�n�u�e� �t�o� �p�l�a�y� �s�m�o�o�t�h�l�y� �u�n�t�i�l� �y�o�u� �w�a�n�t� �i�t� �t�o
�c�h�a�n�g�e�.

�P�l�a�y�e�r� �m�o�v�e�m�e�n�t
�T�h�e� �p�l�a�y�e�r� �n�e�e�d�s� �t�h�r�e�e� �c�o�n�t�r�o�l�s• �l�e�f�t�,� �r�i�g�h�t�,� �a�n�d� �j�u�m�p�.� �T�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e� �c�u�r�r�e�n�t� �s�t�a�t�e
�p�l�u�s� �w�h�i�c�h� �k�e�y�s� �a�r�e� �p�r�e�s�s�e�d� �w�i�l�l� �t�r�i�g�g�e�r� �a� �s�t�a�t�e� �c�h�a�n�g�e� �i�f� �t�h�e� �t�r�a�n�s�i�t�i�o�n� �i�s� �a�l�l�o�w�e�d� �b�y� �t�h�e
�s�t�a�t�e� �r�u�l�e�s�.� �A�d�d� �t�h�e� get_input() � �f�u�n�c�t�i�o�n� �t�o� �p�r�o�c�e�s�s� �t�h�e� �i�n�p�u�t�s� �a�n�d� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�s�u�l�t�:

extends KinematicBody2D

export (int) var run_speed
export (int) var jump_speed
export (int) var gravity

enum {IDLE, RUN, JUMP, HURT, DEAD}
var state
var anim
var new_anim
var velocity = Vector2()

func get_input():
    if state == HURT:
        return # don't allow movement during hurt state
    var right = Input.is_action_pressed('right')
    var left = Input.is_action_pressed('left')
    var jump = Input.is_action_just_pressed('jump')

    # movement occurs in all states
    velocity.x = 0
    if right:
        velocity.x += run_speed
        $Sprite.flip_h = false
    if left:
        velocity.x -= run_speed
        $Sprite.flip_h = true
    # only allow jumping when on the ground
    if jump and is_on_floor():
        change_state(JUMP)
        velocity.y = jump_speed
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    # IDLE transitions to RUN when moving
    if state == IDLE and velocity.x != 0:
        change_state(RUN)
    # RUN transitions to IDLE when standing still
    if state == RUN and velocity.x == 0:
        change_state(IDLE)
    # transition to JUMP when falling off an edge
    if state in [IDLE, RUN] and !is_on_floor():
        change_state(JUMP)

�N�o�t�e� �t�h�a�t� �t�h�e� �j�u�m�p� �c�h�e�c�k� �i�s� �u�s�i�n�g� is_action_just_pressed() � �r�a�t�h�e�r� �t�h�a�n
is_action_pressed() �.� �W�h�i�l�e� �t�h�e� �l�a�t�t�e�r� �a�l�w�a�y�s� �r�e�t�u�r�n�s� true � �a�s� �l�o�n�g� �a�s� �t�h�e� �k�e�y� �i�s� �h�e�l�d
�d�o�w�n�,� �t�h�e� �f�o�r�m�e�r� �i�s� �o�n�l�y� true � �i�n� �t�h�e� �f�r�a�m�e� �a�f�t�e�r� �t�h�e� �k�e�y� �w�a�s� �p�r�e�s�s�e�d�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �t�h�e
�p�l�a�y�e�r� �m�u�s�t� �p�r�e�s�s� �t�h�e� �j�u�m�p� �k�e�y� �e�a�c�h� �t�i�m�e� �t�h�e�y� �w�a�n�t� �t�o� �j�u�m�p�.

�N�o�w�,� �c�a�l�l� �t�h�i�s� �f�u�n�c�t�i�o�n� �f�r�o�m� _physics_process() �,� �a�d�d� �t�h�e� �p�u�l�l� �o�f� �g�r�a�v�i�t�y� �t�o� �t�h�e� �p�l�a�y�e�r�'�s
velocity �,� �a�n�d� �c�a�l�l� �t�h�e� move_and_slide() � �m�e�t�h�o�d� �t�o� �m�o�v�e� �t�h�e� �b�o�d�y�:

func _physics_process(delta):
    velocity.y += gravity * delta
    get_input()
    if new_anim != anim:
        anim = new_anim
        $AnimationPlayer.play(anim)
    # move the player
    velocity = move_and_slide(velocity, Vector2(0, -1))

�T�h�e� �s�e�c�o�n�d� �p�a�r�a�m�e�t�e�r� �o�f� move_and_slide() � �i�s� �a� �n�o�r�m�a�l� �v�e�c�t�o�r�,� �i�n�d�i�c�a�t�i�n�g� �w�h�a�t� �s�u�r�f�a�c�e
�d�i�r�e�c�t�i�o�n� �t�h�e� �e�n�g�i�n�e� �s�h�o�u�l�d� �c�o�n�s�i�d�e�r� �t�o� �b�e� �t�h�e� �g�r�o�u�n�d�.� �I�n� �p�h�y�s�i�c�s� �a�n�d� �g�e�o�m�e�t�r�y�,� �a� �n�o�r�m�a�l� �i�s
�a� �v�e�c�t�o�r� �p�e�r�p�e�n�d�i�c�u�l�a�r� �t�o� �a� �s�u�r�f�a�c�e�,� �d�e�f�i�n�i�n�g� �t�h�e� �d�i�r�e�c�t�i�o�n� �a� �s�u�r�f�a�c�e� �i�s� �f�a�c�i�n�g�.� �U�s�i�n�g� (0,
-1) �,� �w�h�i�c�h� �i�s� �a� �v�e�c�t�o�r� �p�o�i�n�t�i�n�g� �u�p�w�a�r�d�s�,� �t�h�e� �t�o�p� �o�f� �a� �h�o�r�i�z�o�n�t�a�l� �s�u�r�f�a�c�e� �w�i�l�l� �b�e� �c�o�n�s�i�d�e�r�e�d
�a�s� �g�r�o�u�n�d�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:
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�A�f�t�e�r� �m�o�v�i�n�g� �w�i�t�h� move_and_slide() �,� �t�h�e� �p�h�y�s�i�c�s� �e�n�g�i�n�e� �w�i�l�l� �u�s�e� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �s�e�t
�t�h�e� �v�a�l�u�e� �o�f� �t�h�e� is_on_floor() �,� is_on_wall() � �a�n�d� is_on_ceiling � �m�e�t�h�o�d�s�.� �Y�o�u� �c�a�n
�u�s�e� �t�h�i�s� �f�a�c�t� �t�o� �d�e�t�e�c�t� �w�h�e�n� �t�h�e� �j�u�m�p� �e�n�d�s� �b�y� �a�d�d�i�n�g� �t�h�i�s� �a�f�t�e�r� �t�h�e� �m�o�v�e�:

    if state == JUMP and is_on_floor():
        change_state(IDLE)

�F�i�n�a�l�l�y�,� �t�h�e� �j�u�m�p� �w�i�l�l� �l�o�o�k� �b�e�t�t�e�r� �i�f� �t�h�e� �a�n�i�m�a�t�i�o�n� �s�w�i�t�c�h�e�s� �f�r�o�m� jump_up � �t�o� jump_down
�w�h�e�n� �f�a�l�l�i�n�g�:

    if state == JUMP and velocity.y > 0:        new_anim =
'jump_down'Testing the moves

�A�t� �t�h�i�s� �p�o�i�n�t�,� �i�t� �w�o�u�l�d� �b�e� �a� �g�o�o�d� �i�d�e�a� �t�o� �t�e�s�t� �o�u�t� �t�h�e� �m�o�v�e�m�e�n�t� �a�n�d� �m�a�k�e� �s�u�r�e� �e�v�e�r�y�t�h�i�n�g� �i�s
�w�o�r�k�i�n�g�.� �Y�o�u� �c�a�n�'�t� �j�u�s�t� �r�u�n� �t�h�e� �p�l�a�y�e�r� �s�c�e�n�e� �t�h�o�u�g�h�,� �b�e�c�a�u�s�e� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �j�u�s�t� �s�t�a�r�t
�f�a�l�l�i�n�g� �w�i�t�h�o�u�t� �a� �s�u�r�f�a�c�e� �t�o� �s�t�a�n�d� �o�n�.

�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� Node� �c�a�l�l�e�d� Main � �(�l�a�t�e�r�,� �t�h�i�s� �w�i�l�l� �b�e�c�o�m�e� �y�o�u�r� �r�e�a�l� �m�a�i�n
�s�c�e�n�e�)�.� �A�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� Player �,� �t�h�e�n� �a�d�d� �a� StaticBody2D � �w�i�t�h� �a� �r�e�c�t�a�n�g�u�l�a�r
CollisionShape2D �.� �S�t�r�e�t�c�h� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �h�o�r�i�z�o�n�t�a�l�l�y� �s�o� �t�h�a�t� �i�t�'�s� �w�i�d�e� �e�n�o�u�g�h� �t�o
�w�a�l�k� �b�a�c�k� �a�n�d� �f�o�r�t�h� �o�n� �(�l�i�k�e� �a� �p�l�a�t�f�o�r�m�)� �a�n�d� �p�l�a�c�e� �i�t� �b�e�l�o�w� �t�h�e� �c�h�a�r�a�c�t�e�r�:

�P�r�e�s�s� �P�l�a�y� �S�c�e�n�e� �a�n�d� �y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�e� �p�l�a�y�e�r� �s�t�o�p� �f�a�l�l�i�n�g� �a�n�d� �r�u�n� �t�h�e� idle � �a�n�i�m�a�t�i�o�n
�w�h�e�n� �i�t� �h�i�t�s� �t�h�e� �s�t�a�t�i�c� �b�o�d�y�.

�B�e�f�o�r�e� �m�o�v�i�n�g� �o�n�,� �m�a�k�e� �s�u�r�e� �t�h�a�t� �a�l�l� �t�h�e� �m�o�v�e�m�e�n�t� �a�n�d� �a�n�i�m�a�t�i�o�n�s� �a�r�e� �w�o�r�k�i�n�g� �c�o�r�r�e�c�t�l�y�.
�R�u�n� �a�n�d� �j�u�m�p� �i�n� �a�l�l� �d�i�r�e�c�t�i�o�n�s� �a�n�d� �c�h�e�c�k� �t�h�a�t� �t�h�e� �c�o�r�r�e�c�t� �a�n�i�m�a�t�i�o�n�s� �a�r�e� �p�l�a�y�i�n�g� �w�h�e�n�e�v�e�r
�t�h�e� �s�t�a�t�e� �c�h�a�n�g�e�s�.� �I�f� �y�o�u� �f�i�n�d� �a�n�y� �p�r�o�b�l�e�m�s�,� �r�e�v�i�e�w� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�s� �a�n�d� �m�a�k�e� �s�u�r�e
�y�o�u� �d�i�d�n�'�t� �m�i�s�s� �a� �s�t�e�p�.
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�L�a�t�e�r�,� �o�n�c�e� �t�h�e� �l�e�v�e�l� �i�s� �c�o�m�p�l�e�t�e�,� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �b�e� �p�a�s�s�e�d� �a� �s�p�a�w�n� �l�o�c�a�t�i�o�n�.� �T�o� �h�a�n�d�l�e� �t�h�i�s�,
�a�d�d� �t�h�i�s� �f�u�n�c�t�i�o�n� �t�o� �t�h�e� Player.gd � �s�c�r�i�p�t�:

func start(pos):
    position = pos
    show()
    change_state(IDLE)

�P�l�a�y�e�r� �h�e�a�l�t�h
�E�v�e�n�t�u�a�l�l�y�,� �t�h�e� �p�l�a�y�e�r� �i�s� �g�o�i�n�g� �t�o� �e�n�c�o�u�n�t�e�r� �d�a�n�g�e�r�,� �s�o� �y�o�u� �s�h�o�u�l�d� �a�d�d� �a� �d�a�m�a�g�e� �s�y�s�t�e�m�.
�T�h�e� �p�l�a�y�e�r� �w�i�l�l� �s�t�a�r�t� �w�i�t�h� �t�h�r�e�e� �h�e�a�r�t�s� �a�n�d� �l�o�s�e� �o�n�e� �e�a�c�h� �t�i�m�e� �t�h�e�y� �a�r�e� �d�a�m�a�g�e�d�.� 

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �t�o�p� �o�f� �t�h�e� �s�c�r�i�p�t�:

signal life_changed
signal dead

var life

�T�h�e� life_changed � �s�i�g�n�a�l� �w�i�l�l� �b�e� �e�m�i�t�t�e�d� �w�h�e�n�e�v�e�r� �t�h�e� �v�a�l�u�e� �o�f� life � �c�h�a�n�g�e�s�,� �n�o�t�i�f�y�i�n�g
�t�h�e� �d�i�s�p�l�a�y� �t�o� �u�p�d�a�t�e�.� dead � �w�i�l�l� �b�e� �e�m�i�t�t�e�d� �w�h�e�n� life � �r�e�a�c�h�e�s� 0�.� �A�d�d� �t�h�e�s�e� �t�w�o� �l�i�n�e�s� �t�o
�t�h�e� start() � �f�u�n�c�t�i�o�n�:

    life = 3
    emit_signal('life_changed', life)

�T�h�e�r�e� �a�r�e� �t�w�o� �p�o�s�s�i�b�l�e� �w�a�y�s� �f�o�r� �t�h�e� �p�l�a�y�e�r� �t�o� �b�e� �h�u�r�t�:� �r�u�n�n�i�n�g� �i�n�t�o� �a� �s�p�i�k�e� �o�b�j�e�c�t� �i�n� �t�h�e
�e�n�v�i�r�o�n�m�e�n�t�,� �o�r� �b�e�i�n�g� �h�i�t� �b�y� �a�n� �e�n�e�m�y�.� �I�n� �e�i�t�h�e�r� �e�v�e�n�t�,� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n� �c�a�n� �b�e
�c�a�l�l�e�d�:

func hurt():
    if state != HURT:
        change_state(HURT)

�T�h�i�s� �i�s� �b�e�i�n�g� �n�i�c�e� �t�o� �t�h�e� �p�l�a�y�e�r�:� �i�f� �t�h�e�y�'�r�e� �a�l�r�e�a�d�y� �h�u�r�t�,� �t�h�e�y� �c�a�n�'�t� �g�e�t� �h�u�r�t� �a�g�a�i�n� �(�a�t� �l�e�a�s�t� �f�o�r
�t�h�e� �b�r�i�e�f� �t�i�m�e� �u�n�t�i�l� �t�h�e� �h�u�r�t� �a�n�i�m�a�t�i�o�n� �h�a�s� �s�t�o�p�p�e�d� �p�l�a�y�i�n�g�)�.

�T�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �t�h�i�n�g�s� �t�o� �d�o� �w�h�e�n� �t�h�e� �s�t�a�t�e� �c�h�a�n�g�e�s� �t�o� HURT� �i�n� change_state() �:

HURT:
    new_anim = 'hurt'
    velocity.y = -200
    velocity.x = -100 * sign(velocity.x)
    life -= 1
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    emit_signal('life_changed', life)
    yield(get_tree().create_timer(0.5), 'timeout')
    change_state(IDLE)
    if life <= 0:
        change_state(DEAD)
DEAD:
    emit_signal('dead')
    hide()

�N�o�t� �o�n�l�y� �d�o�e�s� �d�o�e�s� �t�h�e� �p�l�a�y�e�r� �l�o�s�e� �a� �l�i�f�e�,� �b�u�t� �t�h�e�y� �a�r�e� �a�l�s�o� �b�o�u�n�c�e�d� �u�p� �a�n�d� �a�w�a�y� �f�r�o�m� �t�h�e
�d�a�m�a�g�i�n�g� �o�b�j�e�c�t�.� �A�f�t�e�r� �a� �s�h�o�r�t� �t�i�m�e�,� �t�h�e� �s�t�a�t�e� �c�h�a�n�g�e�s� �b�a�c�k� �t�o� IDLE �.

�A�l�s�o�,� �i�n�p�u�t� �w�i�l�l� �b�e� �d�i�s�a�b�l�e�d� �w�h�i�l�e� �t�h�e� �p�l�a�y�e�r� �i�s� �i�n� �t�h�e� HURT� �s�t�a�t�e�.� �A�d�d� �t�h�i�s� �t�o� �t�h�e� �b�e�g�i�n�n�i�n�g
�o�f� get_input() �:

if state == HURT:
    return

�N�o�w�,� �t�h�e� �p�l�a�y�e�r� �i�s� �r�e�a�d�y� �t�o� �t�a�k�e� �d�a�m�a�g�e� �o�n�c�e� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �g�a�m�e� �i�s� �s�e�t� �u�p�.

�C�o�l�l�e�c�t�i�b�l�e� �i�t�e�m�s
�B�e�f�o�r�e� �y�o�u� �s�t�a�r�t� �m�a�k�i�n�g� �t�h�e� �l�e�v�e�l�,� �y�o�u� �n�e�e�d� �t�o� �c�r�e�a�t�e� �s�o�m�e� �p�i�c�k�u�p�s� �f�o�r� �t�h�e� �p�l�a�y�e�r� �t�o� �c�o�l�l�e�c�t�,
�s�i�n�c�e� �t�h�o�s�e� �w�i�l�l� �b�e� �p�a�r�t� �o�f� �t�h�e� �l�e�v�e�l� �a�s� �w�e�l�l�.� �T�h�e� assets/sprites � �f�o�l�d�e�r� �c�o�n�t�a�i�n�s� �s�p�r�i�t�e� 
�s�h�e�e�t�s� �f�o�r� �t�w�o� �t�y�p�e�s� �o�f� �c�o�l�l�e�c�t�i�b�l�e�s�:� �c�h�e�r�r�i�e�s� �a�n�d� �g�e�m�s�.

�R�a�t�h�e�r� �t�h�a�n� �m�a�k�e� �s�e�p�a�r�a�t�e� �s�c�e�n�e�s� �f�o�r� �e�a�c�h� �t�y�p�e� �o�f� �i�t�e�m�,� �y�o�u� �c�a�n� �u�s�e� �a� �s�i�n�g�l�e� �s�c�e�n�e� �a�n�d
�m�e�r�e�l�y� �s�w�a�p� �o�u�t� �t�h�e� �s�p�r�i�t�e� �s�h�e�e�t� �t�e�x�t�u�r�e�.� �B�o�t�h� �o�b�j�e�c�t�s� �w�i�l�l� �h�a�v�e� �t�h�e� �s�a�m�e� �b�e�h�a�v�i�o�r�:
�a�n�i�m�a�t�i�n�g� �i�n� �p�l�a�c�e� �a�n�d� �d�i�s�a�p�p�e�a�r�i�n�g� �(�t�h�a�t� �i�s�,� �b�e�i�n�g� �c�o�l�l�e�c�t�e�d�)� �w�h�e�n� �c�o�n�t�a�c�t�e�d� �b�y� �t�h�e� �p�l�a�y�e�r�.
�Y�o�u� �c�a�n� �a�l�s�o� �a�d�d� �a� Tween� �a�n�i�m�a�t�i�o�n� �f�o�r� �t�h�e� �p�i�c�k�u�p� �(�s�e�e� Chapter 1 �,� �I�n�t�r�o�d�u�c�t�i�o�n�,� �f�o�r� �a�n
�e�x�a�m�p�l�e�)�.

�C�o�l�l�e�c�t�i�b�l�e� �s�c�e�n�e
�S�t�a�r�t� �t�h�e� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a�n� Area2D � �a�n�d� �n�a�m�e� �i�t� Collectible �.� �A�n� �a�r�e�a� �i�s� �a� �g�o�o�d� �c�h�o�i�c�e� �f�o�r
�t�h�e�s�e� �o�b�j�e�c�t�s� �b�e�c�a�u�s�e� �y�o�u� �w�a�n�t� �t�o� �d�e�t�e�c�t� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �c�o�n�t�a�c�t�s� �t�h�e�m� �(�u�s�i�n�g� �t�h�e
body_entered � �s�i�g�n�a�l�)�,� �b�u�t� �y�o�u� �d�o�n�'�t� �n�e�e�d� �c�o�l�l�i�s�i�o�n� �r�e�s�p�o�n�s�e� �f�r�o�m� �t�h�e�m�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,
�s�e�t� �t�h�e� �C�o�l�l�i�s�i�o�n�/�L�a�y�e�r� �t�o� �c�o�l�l�e�c�t�i�b�l�e�s� �(�l�a�y�e�r� �4�)� �a�n�d� �t�h�e� �C�o�l�l�i�s�i�o�n�/�M�a�s�k� �t�o� �p�l�a�y�e�r� �(�l�a�y�e�r� �2�)�.
�T�h�i�s� �w�i�l�l� �e�n�s�u�r�e� �t�h�a�t� �o�n�l�y� �t�h�e� Player � �n�o�d�e� �w�i�l�l� �b�e� �a�b�l�e� �t�o� �c�o�l�l�e�c�t� �a�n� �i�t�e�m� �w�h�i�l�e� �t�h�e� �e�n�e�m�i�e�s
�w�i�l�l� �p�a�s�s� �r�i�g�h�t� �t�h�r�o�u�g�h�.
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�A�d�d� �t�h�r�e�e� �c�h�i�l�d� �n�o�d�e�s�:� Sprite �,� CollisionShape2D �,� �a�n�d� AnimationPlayer �,� �t�h�e�n� �d�r�a�g
�t�h�e� res://assets/cherry.png � �S�p�r�i�t�e� �s�h�e�e�t� �i�n�t�o� �t�h�e� �S�p�r�i�t�e�'�s� �T�e�x�t�u�r�e�.� �S�e�t� �t�h�e� �V�f�r�a�m�e�s� �t�o� 1
�a�n�d� �H�f�r�a�m�e�s� �t�o� 5�.� �A�d�d� �a� �r�e�c�t�a�n�g�l�e� �s�h�a�p�e� �t�o� CollisionShape2D � �a�n�d� �s�i�z�e� �i�t� �a�p�p�r�o�p�r�i�a�t�e�l�y�.

�A�s� �a� �g�e�n�e�r�a�l� �r�u�l�e�,� �y�o�u� �s�h�o�u�l�d� �s�i�z�e� �y�o�u�r� �o�b�j�e�c�t�s�'� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s� �s�o� �t�h�a�t
�t�h�e�y� �b�e�n�e�f�i�t� �t�h�e� �p�l�a�y�e�r�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �e�n�e�m�y� �h�i�t�b�o�x�e�s� �s�h�o�u�l�d� �g�e�n�e�r�a�l�l�y
�b�e� �a� �l�i�t�t�l�e� �s�m�a�l�l�e�r� �t�h�a�n� �t�h�e� �i�m�a�g�e� �w�h�i�l�e� �t�h�e� �h�i�t�b�o�x�e�s� �o�f� �b�e�n�e�f�i�c�i�a�l� �i�t�e�m�s
�s�h�o�u�l�d� �b�e� �s�l�i�g�h�t�l�y� �o�v�e�r�s�i�z�e�d�.� �T�h�i�s� �r�e�d�u�c�e�s� �p�l�a�y�e�r� �f�r�u�s�t�r�a�t�i�o�n� �a�n�d� �r�e�s�u�l�t�s� �i�n
�a� �b�e�t�t�e�r� �g�a�m�e�p�l�a�y� �e�x�p�e�r�i�e�n�c�e�.

�A�d�d� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �t�o� AnimationPlayer � �(�y�o�u� �o�n�l�y� �n�e�e�d� �o�n�e�,� �s�o� �y�o�u� �c�a�n� �j�u�s�t� �n�a�m�e� �i�t
anim �)�.� �S�e�t� �t�h�e� �L�e�n�g�t�h� �t�o� 1.6 � �s�e�c�o�n�d�s� �a�n�d� �t�h�e� �S�t�e�p� �t�o� 0.2 � �s�e�c�o�n�d�s�.

�S�e�t� �t�h�e� �S�p�r�i�t�e�'�s� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �t�o� 0� �a�n�d� �c�l�i�c�k� �t�h�e� �k�e�y�f�r�a�m�e� �b�u�t�t�o�n� �t�o� �c�r�e�a�t�e� �t�h�e� �t�r�a�c�k�.� �W�h�e�n
�y�o�u� �r�e�a�c�h� �f�r�a�m�e� �n�u�m�b�e�r� �f�o�u�r�,� �s�t�a�r�t� �r�e�v�e�r�s�i�n�g� �t�h�e� �o�r�d�e�r� �b�a�c�k� �d�o�w�n� �t�o� 1�.� �T�h�e� �f�u�l�l� �s�e�q�u�e�n�c�e
�o�f� �k�e�y�f�r�a�m�e�s� �s�h�o�u�l�d� �b�e�:

0 „  1 „  2 „  3 „  4 „  3 „  2 „  1

�E�n�a�b�l�e� �l�o�o�p�i�n�g� �a�n�d� �p�r�e�s�s� �t�h�e� �P�l�a�y� �b�u�t�t�o�n�.� �N�o�w�,� �y�o�u� �h�a�v�e� �a� �n�i�c�e�l�y� �a�n�i�m�a�t�e�d� �c�h�e�r�r�y�!� �D�r�a�g
res://assets/gem.png � �i�n�t�o� �t�h�e� �t�e�x�t�u�r�e� �a�n�d� �c�h�e�c�k� �t�h�a�t� �i�t� �a�n�i�m�a�t�e�s� �a�s� �w�e�l�l�.� �F�i�n�a�l�l�y�,� �c�l�i�c�k
�t�h�e� �A�u�t�o�p�l�a�y� �o�n� �L�o�a�d� �b�u�t�t�o�n� �t�o� �e�n�s�u�r�e� �t�h�e� �a�n�i�m�a�t�i�o�n� �w�i�l�l� �p�l�a�y� �a�u�t�o�m�a�t�i�c�a�l�l�y� �w�h�e�n� �t�h�e
�s�c�e�n�e� �b�e�g�i�n�s�.� �R�e�f�e�r� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�C�o�l�l�e�c�t�i�b�l�e� �s�c�r�i�p�t
�T�h�e� �C�o�l�l�e�c�t�i�b�l�e�'�s� �s�c�r�i�p�t� �n�e�e�d�s� �t�o� �d�o� �t�w�o� �t�h�i�n�g�s�:

�S�e�t� �t�h�e� �s�t�a�r�t� �c�o�n�d�i�t�i�o�n�s� �(texture � �a�n�d� position �)

�D�e�t�e�c�t� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �e�n�t�e�r�s� �t�h�e� �a�r�e�a
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�F�o�r� �t�h�e� �f�i�r�s�t� �p�a�r�t�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �n�e�w� �s�c�r�i�p�t�:

extends Area2D

signal pickup

var textures = {'cherry': 'res://assets/sprites/cherry.png',
                'gem': 'res://assets/sprites/gem.png'}

func init(type, pos):
    $Sprite.texture = load(textures[type])
    position = pos

�T�h�e� pickup � �s�i�g�n�a�l� �w�i�l�l� �b�e� �e�m�i�t�t�e�d� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �c�o�l�l�e�c�t�s� �t�h�e� �i�t�e�m�.� �I�n� �t�h�e� textures
�d�i�c�t�i�o�n�a�r�y�,� �y�o�u� �h�a�v�e� �a� �l�i�s�t� �o�f� �t�h�e� �i�t�e�m� �t�y�p�e�s� �a�n�d� �t�h�e�i�r� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�e�x�t�u�r�e� �l�o�c�a�t�i�o�n�s�.� �N�o�t�e
�t�h�a�t� �y�o�u� �c�a�n� �q�u�i�c�k�l�y� �p�a�s�t�e� �t�h�o�s�e� �f�i�l�e� �p�a�t�h�s� �b�y� �r�i�g�h�t�-�c�l�i�c�k�i�n�g� �o�n� �t�h�e� �f�i�l�e� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m
�d�o�c�k� �a�n�d� �c�h�o�o�s�i�n�g� �C�o�p�y� �P�a�t�h�:

�N�e�x�t�,� �y�o�u� �h�a�v�e� �a�n� init() � �f�u�n�c�t�i�o�n� �t�h�a�t� �s�e�t�s� �t�h�e� texture � �a�n�d� position � �t�o� �t�h�e� �g�i�v�e�n
�v�a�l�u�e�s�.� �T�h�e� �l�e�v�e�l� �s�c�r�i�p�t� �w�i�l�l� �u�s�e� �t�h�i�s� �f�u�n�c�t�i�o�n� �t�o� �s�p�a�w�n� �a�l�l� �t�h�e� �c�o�l�l�e�c�t�i�b�l�e�s� �t�h�a�t� �y�o�u� �a�d�d� �t�o
�y�o�u�r� �l�e�v�e�l� �m�a�p�.

�F�i�n�a�l�l�y�,� �y�o�u� �n�e�e�d� �t�h�e� �o�b�j�e�c�t� �t�o� �d�e�t�e�c�t� �w�h�e�n� �i�t�'�s� �b�e�e�n� �p�i�c�k�e�d� �u�p�.� �C�l�i�c�k� �o�n� �t�h�e� Area2D � �a�n�d
�c�o�n�n�e�c�t� �i�t�s� body_entered � �s�i�g�n�a�l�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �c�r�e�a�t�e�d� �f�u�n�c�t�i�o�n�:

func _on_Collectible_body_entered(body):
    emit_signal('pickup')
    queue_free()
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�E�m�i�t�t�i�n�g� �t�h�e� �s�i�g�n�a�l� �w�i�l�l� �a�l�l�o�w� �t�h�e� �g�a�m�e�'�s� �s�c�r�i�p�t� �t�o� �r�e�a�c�t� �a�p�p�r�o�p�r�i�a�t�e�l�y� �t�o� �t�h�e� �i�t�e�m� �p�i�c�k�u�p�.� �I�t
�c�a�n� �a�d�d� �t�o� �t�h�e� �s�c�o�r�e�,� �i�n�c�r�e�a�s�e� �t�h�e� �p�l�a�y�e�r�'�s� �s�p�e�e�d�,� �o�r� �w�h�a�t�e�v�e�r� �o�t�h�e�r� �e�f�f�e�c�t� �y�o�u� �w�a�n�t� �t�h�e� �i�t�e�m
�t�o� �a�p�p�l�y�.

�D�e�s�i�g�n�i�n�g� �t�h�e� �l�e�v�e�l
�I�t� �w�o�u�l�d�n�'�t� �b�e� �a� �p�l�a�t�f�o�r�m�e�r� �w�i�t�h�o�u�t� �j�u�m�p�s�.� �F�o�r� �m�o�s�t� �r�e�a�d�e�r�s�,� �t�h�i�s� �s�e�c�t�i�o�n� �w�i�l�l� �t�a�k�e� �u�p� �t�h�e
�l�a�r�g�e�s�t� �c�h�u�n�k� �o�f� �t�i�m�e�.� �O�n�c�e� �y�o�u� �s�t�a�r�t� �d�e�s�i�g�n�i�n�g� �a� �l�e�v�e�l�,� �y�o�u�'�l�l� �f�i�n�d� �i�t�'�s� �a� �l�o�t� �o�f� �f�u�n� �t�o� �l�a�y� �o�u�t
�a�l�l� �t�h�e� �p�i�e�c�e�s�,� �c�r�e�a�t�i�n�g� �c�h�a�l�l�e�n�g�i�n�g� �j�u�m�p�s�,� �s�e�c�r�e�t� �p�a�t�h�s�,� �a�n�d� �d�a�n�g�e�r�o�u�s� �e�n�c�o�u�n�t�e�r�s�.

�F�i�r�s�t�,� �y�o�u�'�l�l� �c�r�e�a�t�e� �a� �g�e�n�e�r�i�c� Level � �s�c�e�n�e� �c�o�n�t�a�i�n�i�n�g� �a�l�l� �t�h�e� �n�o�d�e�s� �a�n�d� �c�o�d�e� �t�h�a�t� �i�s� �c�o�m�m�o�n
�t�o� �a�l�l� �l�e�v�e�l�s�.� �Y�o�u� �c�a�n� �t�h�e�n� �c�r�e�a�t�e� �a�n�y� �n�u�m�b�e�r� �o�f� �l�e�v�e�l� �s�c�e�n�e�s� �t�h�a�t� �i�n�h�e�r�i�t� �f�r�o�m� �t�h�i�s� �m�a�s�t�e�r
�l�e�v�e�l�.

�T�i�l�e�S�e�t� �c�o�n�f�i�g�u�r�a�t�i�o�n
�I�n� �t�h�e� assets � �f�o�l�d�e�r� �y�o�u� �d�o�w�n�l�o�a�d�e�d� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �p�r�o�j�e�c�t� �i�s� �a� tilesets � �f�o�l�d�e�r�.
�I�t� �c�o�n�t�a�i�n�s� �t�h�r�e�e� �r�e�a�d�y�-�m�a�d�e� TileSet � �r�e�s�o�u�r�c�e�s� �u�s�i�n�g� �t�h�e� �1�6�x�1�6� �a�r�t� �f�o�r� �t�h�e� �g�a�m�e�:

tiles_world.tres �:� �G�r�o�u�n�d� �a�n�d� �p�l�a�t�f�o�r�m� �t�i�l�e�s

tiles_items.tres �:� �D�e�c�o�r�a�t�i�v�e� �i�t�e�m�s�,� �f�o�r�e�g�r�o�u�n�d� �o�b�j�e�c�t�s�,� �a�n�d� �c�o�l�l�e�c�t�i�b�l�e�s

tiles_spikes.tres �:� �D�a�n�g�e�r� �i�t�e�m�s

�I�t� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �y�o�u� �u�s�e� �t�h�e�s�e� �t�i�l�e� �s�e�t�s� �t�o� �c�r�e�a�t�e� �t�h�e� �l�e�v�e�l�s� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�.� �H�o�w�e�v�e�r�,
�i�f� �y�o�u� �w�o�u�l�d� �r�a�t�h�e�r� �m�a�k�e� �t�h�e�m� �y�o�u�r�s�e�l�f�,� �t�h�e� �o�r�i�g�i�n�a�l� �a�r�t� �i�s� �i�n
res://assets/environment/layers �.� �S�e�e� Chapter 2 �,� �C�o�i�n� �D�a�s�h�,� �t�o� �r�e�v�i�e�w� �h�o�w� �t�o� �c�r�e�a�t�e
�a� TileSet � �r�e�s�o�u�r�c�e�.

�B�a�s�e�-�l�e�v�e�l� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �a�n�d� �a�d�d� �a� Node2D� �n�a�m�e�d� Level �.� �S�a�v�e� �t�h�e� �s�c�e�n�e� �i�n� �a� �n�e�w� �f�o�l�d�e�r� �c�a�l�l�e�d
levels �.� �T�h�i�s� �i�s� �w�h�e�r�e� �y�o�u�'�l�l� �s�a�v�e� �a�n�y� �o�t�h�e�r� �l�e�v�e�l�s� �y�o�u� �c�r�e�a�t�e�,� �a�f�t�e�r� �i�n�h�e�r�i�t�i�n�g� �f�r�o�m
Level.tscn �.� �T�h�e� �n�o�d�e� �h�i�e�r�a�r�c�h�y� �w�i�l�l� �b�e� �t�h�e� �s�a�m�e� �f�o�r� �a�l�l� �l�e�v�e�l�s• �o�n�l�y� �t�h�e� �l�a�y�o�u�t� �w�i�l�l� �b�e
�d�i�f�f�e�r�e�n�t�.
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�N�e�x�t�,� �a�d�d� �a� TileMap � �a�n�d� �s�e�t� �i�t�s� �C�e�l�l�/�S�i�z�e� �t�o� (16, 16) �,� �t�h�e�n� �d�u�p�l�i�c�a�t�e� �i�t� �t�h�r�e�e� �t�i�m�e�s� �(�p�r�e�s�s
�C�t�r�l� �+� �D� �t�o� �d�u�p�l�i�c�a�t�e� �a� �n�o�d�e�)�.� �T�h�e�s�e� �w�i�l�l� �b�e� �t�h�e� �l�a�y�e�r�s� �o�f� �y�o�u�r� �l�e�v�e�l�,� �h�o�l�d�i�n�g� �d�i�f�f�e�r�e�n�t� �t�i�l�e�s
�a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �l�a�y�o�u�t�.� �N�a�m�e� �t�h�e� �f�o�u�r� TileMap � �i�n�s�t�a�n�c�e�s� �a�s� �f�o�l�l�o�w�s� �a�n�d� �d�r�a�g�-
�a�n�d�-�d�r�o�p� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� TileSet � �i�n�t�o� �t�h�e� �T�i�l�e� �S�e�t� �p�r�o�p�e�r�t�y� �o�f� �e�a�c�h�.� �R�e�f�e�r� �t�o� �t�h�e
�f�o�l�l�o�w�i�n�g� �t�a�b�l�e�:

�T�i�l�e�M�a�p �T�i�l�e� �S�e�t

World tiles_world.tres

Objects tiles_items.tres

Pickups tiles_items.tres

Danger tiles_spikes.tres

�I�t�'�s� �a� �g�o�o�d� �i�d�e�a� �t�o� �p�r�e�s�s� �t�h�e� �L�o�c�k� �b�u�t�t�o�n� �o�n� �y�o�u�r� TileMap � �n�o�d�e�s� �t�o
�p�r�e�v�e�n�t� �a�c�c�i�d�e�n�t�a�l�l�y� �m�o�v�i�n�g� �t�h�e�m� �w�h�i�l�e� �y�o�u�'�r�e� �w�o�r�k�i�n�g� �o�n� �y�o�u�r� �m�a�p�.

�N�e�x�t�,� �a�d�d� �a�n� �i�n�s�t�a�n�c�e� �o�f� �t�h�e� Player � �s�c�e�n�e� �a�n�d� �a� Position2D � �n�a�m�e�d� PlayerSpawn �.� �C�l�i�c�k
�t�h�e� �h�i�d�e� �b�u�t�t�o�n� �o�n� �t�h�e� Player • �y�o�u�'�l�l� �u�s�e� show() � �i�n� �t�h�e� �l�e�v�e�l� �s�c�r�i�p�t� �t�o� �m�a�k�e� �t�h�e� �p�l�a�y�e�r
�a�p�p�e�a�r� �w�h�e�n� �i�t� �s�t�a�r�t�s�.� �Y�o�u�r� �s�c�e�n�e� �t�r�e�e� �s�h�o�u�l�d� �n�o�w� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�A�t�t�a�c�h� �a� �s�c�r�i�p�t� �t�o� �t�h�e� Level � �n�o�d�e�:

extends Node2D

onready var pickups = $Pickups

func _ready():
    pickups.hide()
    $Player.start($PlayerSpawn.position)
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�L�a�t�e�r�,� �y�o�u�'�l�l� �b�e� �s�c�a�n�n�i�n�g� �t�h�e� Pickups � �m�a�p� �t�o� �s�p�a�w�n� �c�o�l�l�e�c�t�i�b�l�e� �i�t�e�m�s� �i�n� �t�h�e� �d�e�s�i�g�n�a�t�e�d
�l�o�c�a�t�i�o�n�s�.� �T�h�i�s� �m�a�p� �l�a�y�e�r� �i�t�s�e�l�f� �s�h�o�u�l�d�n�'�t� �b�e� �s�e�e�n�,� �b�u�t� �r�a�t�h�e�r� �t�h�a�n� �s�e�t� �i�t� �a�s� �h�i�d�d�e�n� �i�n� �t�h�e
�s�c�e�n�e� �t�r�e�e�,� �w�h�i�c�h� �i�s� �e�a�s�y� �t�o� �f�o�r�g�e�t� �b�e�f�o�r�e� �y�o�u� �r�u�n� �t�h�e� �g�a�m�e�,� �y�o�u� �c�a�n� �m�a�k�e� �s�u�r�e� �i�t�'�s� �a�l�w�a�y�s
�h�i�d�d�e�n� �d�u�r�i�n�g� �g�a�m�e�p�l�a�y� �b�y� �d�o�i�n�g� �s�o� �i�n� _ready() �.� �B�e�c�a�u�s�e� �t�h�e�r�e� �w�i�l�l� �b�e� �m�a�n�y� �r�e�f�e�r�e�n�c�e�s
�t�o� �t�h�e� �n�o�d�e�,� �s�t�o�r�i�n�g� �t�h�e� �r�e�s�u�l�t� �o�f� $Pickups � �i�n� �t�h�e� pickups � �v�a�r�i�a�b�l�e� �w�i�l�l� �c�a�c�h�e� �t�h�e� �r�e�s�u�l�t�.
�(�R�e�m�e�m�b�e�r�,� $NodeName� �i�s� �t�h�e� �s�a�m�e� �a�s� �w�r�i�t�i�n�g� get_node("NodeName") �.�)

�D�e�s�i�g�n�i�n�g� �t�h�e� �f�i�r�s�t� �l�e�v�e�l
�N�o�w�,� �y�o�u�'�r�e� �r�e�a�d�y� �t�o� �s�t�a�r�t� �d�r�a�w�i�n�g� �t�h�e� �l�e�v�e�l�!� �C�l�i�c�k� �S�c�e�n�e� �|� �N�e�w� �I�n�h�e�r�i�t�e�d� �S�c�e�n�e� �a�n�d
�c�h�o�o�s�e� Level.tscn �.� �N�a�m�e� �t�h�e� �n�e�w� �n�o�d�e� Level01 � �a�n�d� �s�a�v�e� �i�t� �(�s�t�i�l�l� �i�n� �t�h�e� levels � �f�o�l�d�e�r�)�.

�S�t�a�r�t� �w�i�t�h� �t�h�e� World � �m�a�p� �a�n�d� �b�e� �c�r�e�a�t�i�v�e�.� �D�o� �y�o�u� �l�i�k�e� �l�o�t�s� �o�f� �j�u�m�p�s�,� �o�r� �t�w�i�s�t�y� �t�u�n�n�e�l�s� �t�o
�e�x�p�l�o�r�e�?� �L�o�n�g� �r�u�n�s�,� �o�r� �c�a�r�e�f�u�l� �u�p�w�a�r�d� �c�l�i�m�b�s�?

�B�e�f�o�r�e� �g�o�i�n�g� �t�o�o� �f�a�r� �i�n� �y�o�u�r� �d�e�s�i�g�n�,� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �j�u�m�p� �d�i�s�t�a�n�c�e�.� �Y�o�u� �c�a�n� �c�h�a�n�g�e� �t�h�e
�P�l�a�y�e�r�'�s� jump_speed �,� run_speed �,� �a�n�d� gravity � �p�r�o�p�e�r�t�i�e�s� �t�o� �a�l�t�e�r� �h�o�w� �h�i�g�h� �a�n�d� �h�o�w� �f�a�r
�t�h�e�y� �c�a�n� �j�u�m�p�.� �S�e�t� �u�p� �s�o�m�e� �d�i�f�f�e�r�e�n�t� �g�a�p� �s�i�z�e�s� �a�n�d� �r�u�n� �t�h�e� �s�c�e�n�e� �t�o� �t�r�y� �t�h�e�m� �o�u�t�.� �D�o�n�'�t
�f�o�r�g�e�t� �t�o� �d�r�a�g� �t�h�e� PlayerSpawn � �n�o�d�e� �t�o� �t�h�e� �p�l�a�c�e� �y�o�u� �w�a�n�t� �t�h�e� �c�h�a�r�a�c�t�e�r� �t�o� �s�t�a�r�t�.

�F�o�r� �e�x�a�m�p�l�e�,� �c�a�n� �t�h�e� �p�l�a�y�e�r� �m�a�k�e� �t�h�i�s� �j�u�m�p�?� �T�a�k�e� �a� �l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�H�o�w� �y�o�u� �s�e�t� �t�h�e� �p�l�a�y�e�r�'�s� �m�o�v�e�m�e�n�t� �p�r�o�p�e�r�t�i�e�s� �w�i�l�l� �h�a�v�e� �a� �b�i�g� �i�m�p�a�c�t� �o�n� �h�o�w� �y�o�u�r� �l�e�v�e�l
�s�h�o�u�l�d� �b�e� �l�a�i�d� �o�u�t�.� �M�a�k�e� �s�u�r�e� �y�o�u�'�r�e� �h�a�p�p�y� �w�i�t�h� �y�o�u�r� �s�e�t�t�i�n�g�s� �b�e�f�o�r�e� �s�p�e�n�d�i�n�g� �t�o�o� �m�u�c�h
�t�i�m�e� �o�n� �t�h�e� �f�u�l�l� �d�e�s�i�g�n�.

�O�n�c�e� �y�o�u� �h�a�v�e� �t�h�e� World � �l�a�y�e�r� �s�e�t� �u�p�,� �u�s�e� �t�h�e� Objects � �l�a�y�e�r� �t�o� �p�l�a�c�e� �d�e�c�o�r�a�t�i�o�n�s� �a�n�d
�a�c�c�e�n�t�s� �l�i�k�e� �p�l�a�n�t�s�,� �r�o�c�k�s�,� �a�n�d� �v�i�n�e�s�.
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�U�s�e� �t�h�e� Pickups � �l�a�y�e�r� �t�o� �m�a�r�k� �t�h�e� �l�o�c�a�t�i�o�n�s� �y�o�u�'�l�l� �s�p�a�w�n� �c�o�l�l�e�c�t�i�b�l�e� �i�t�e�m�s� �a�t�.� �T�h�e�r�e� �a�r�e� �t�w�o
�k�i�n�d�s�:� �g�e�m�s� �a�n�d� �c�h�e�r�r�i�e�s�.� �T�h�e� �t�i�l�e�s� �t�h�a�t� �s�p�a�w�n� �t�h�e�m� �a�r�e� �d�r�a�w�n� �w�i�t�h� �a� �m�a�g�e�n�t�a� �b�a�c�k�g�r�o�u�n�d
�t�o� �m�a�k�e� �t�h�e�m� �s�t�a�n�d� �o�u�t�.� �R�e�m�e�m�b�e�r�,� �t�h�e�y�'�l�l� �b�e� �r�e�p�l�a�c�e�d� �a�t� �r�u�n�t�i�m�e� �b�y� �t�h�e� �a�c�t�u�a�l� �i�t�e�m�s� �a�n�d
�t�h�e� �t�i�l�e�s� �t�h�e�m�s�e�l�v�e�s� �w�o�n�'�t� �b�e� �s�e�e�n�.

�O�n�c�e� �y�o�u� �h�a�v�e� �y�o�u�r� �l�e�v�e�l� �l�a�i�d� �o�u�t�,� �y�o�u� �c�a�n� �l�i�m�i�t� �t�h�e� �h�o�r�i�z�o�n�t�a�l� �s�c�r�o�l�l�i�n�g� �o�f� �t�h�e� �p�l�a�y�e�r
�c�a�m�e�r�a� �t�o� �m�a�t�c�h� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �m�a�p� �(�p�l�u�s� �a� �5� �t�i�l�e� �b�u�f�f�e�r� �o�n� �e�a�c�h� �e�n�d�)�:

signal score_changed
var score

func _ready():
    score = 0
    emit_signal('score_changed', score)
    pickups.hide()
    $Player.start($PlayerSpawn.position)
    set_camera_limits()

func set_camera_limits():
    var map_size = $World.get_used_rect()
    var cell_size = $World.cell_size
    $Player/Camera2D.limit_left = (map_size.position.x - 5) * cell_size.x
    $Player/Camera2D.limit_right = (map_size.end.x + 5) * cell_size.x

�T�h�e� �s�c�r�i�p�t� �a�l�s�o� �n�e�e�d�s� �t�o� �s�c�a�n� �t�h�e� Pickups � �l�a�y�e�r� �a�n�d� �l�o�o�k� �f�o�r� �t�h�e� �i�t�e�m� �m�a�r�k�e�r�s�:

func spawn_pickups():
    for cell in pickups.get_used_cells():
        var id = pickups.get_cellv(cell)
        var type = pickups.tile_set.tile_get_name(id)
        if type in ['gem', 'cherry']:
            var c = Collectible.instance()
            var pos = pickups.map_to_world(cell)
            c.init(type, pos + pickups.cell_size/2)
            add_child(c)
            c.connect('pickup', self, '_on_Collectible_pickup')

func _on_Collectible_pickup():
    score += 1
    emit_signal('score_changed', score)

func _on_Player_dead():
    pass
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�T�h�i�s� �f�u�n�c�t�i�o�n� �u�s�e�s� get_used_cells() � �t�o� �g�e�t� �a�n� �a�r�r�a�y� �o�f� �t�h�e� �t�i�l�e�s� �t�h�a�t� �a�r�e� �i�n� �u�s�e� �o�n� �t�h�e
Pickups � �m�a�p�.� �T�h�e� TileMap � �s�e�t�s� �e�a�c�h� �t�i�l�e�'�s� �v�a�l�u�e� �t�o� �a�n� id � �t�h�a�t� �r�e�f�e�r�e�n�c�e�s� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �t�i�l�e
�o�b�j�e�c�t� �i�n� �t�h�e� TileSet �.� �Y�o�u� �c�a�n� �t�h�e�n� �q�u�e�r�y� �t�h�e� TileSet � �f�o�r� �t�h�e� �t�i�l�e�'�s� �n�a�m�e� �u�s�i�n�g
tile_set.tile_get_name() �.� 

�A�d�d� spawn_pickups() � �t�o� _ready() � �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �s�c�r�i�p�t�:

var Collectible = preload('res://items/Collectible.tscn')

�T�r�y� �r�u�n�n�i�n�g� �y�o�u�r� �l�e�v�e�l� �a�n�d� �y�o�u� �s�h�o�u�l�d� �s�e�e� �y�o�u�r� �g�e�m�s� �a�n�d�/�o�r� �c�h�e�r�r�i�e�s� �a�p�p�e�a�r� �w�h�e�r�e� �y�o�u
�p�l�a�c�e�d� �t�h�e�m�.� �A�l�s�o� �c�h�e�c�k� �t�h�a�t� �t�h�e�y� �d�i�s�a�p�p�e�a�r� �w�h�e�n� �y�o�u� �r�u�n� �i�n�t�o� �t�h�e�m�.

�S�c�r�o�l�l�i�n�g� �b�a�c�k�g�r�o�u�n�d
�T�h�e�r�e� �a�r�e� �t�w�o� �b�a�c�k�g�r�o�u�n�d� �i�m�a�g�e�s� �i�n� �t�h�e� res://assets/environment/layers � �f�o�l�d�e�r�:
back.png � �a�n�d� middle.png �,� �f�o�r� �t�h�e� �f�a�r� �a�n�d� �n�e�a�r� �b�a�c�k�g�r�o�u�n�d�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �B�y� �p�l�a�c�i�n�g
�t�h�e�s�e� �i�m�a�g�e�s� �b�e�h�i�n�d� �t�h�e� �t�i�l�e�m�a�p� �a�n�d� �s�c�r�o�l�l�i�n�g� �t�h�e�m� �a�t� �d�i�f�f�e�r�e�n�t� �s�p�e�e�d�s� �r�e�l�a�t�i�v�e� �t�o� �t�h�e
�c�a�m�e�r�a�,� �y�o�u� �c�a�n� �c�r�e�a�t�e� �a�n� �a�t�t�r�a�c�t�i�v�e� �i�l�l�u�s�i�o�n� �o�f� �d�e�p�t�h� �i�n� �t�h�e� �b�a�c�k�g�r�o�u�n�d�.

�T�o� �s�t�a�r�t�,� �a�d�d� �a� ParallaxBackground � �n�o�d�e� �t�o� �t�h�e� Level � �s�c�e�n�e�.� �T�h�i�s� �n�o�d�e� �w�o�r�k�s
�a�u�t�o�m�a�t�i�c�a�l�l�y� �a�l�o�n�g� �w�i�t�h� �t�h�e� �c�a�m�e�r�a� �t�o� �c�r�e�a�t�e� �a� �s�c�r�o�l�l�i�n�g� �e�f�f�e�c�t�.� �D�r�a�g� �t�h�i�s� �n�o�d�e� �t�o� �t�h�e� �t�o�p� �o�f
�t�h�e� �s�c�e�n�e� �t�r�e�e� �s�o� �t�h�a�t� �i�t� �w�i�l�l� �b�e� �d�r�a�w�n� �b�e�h�i�n�d� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �n�o�d�e�s�.� �N�e�x�t�,� �a�d�d� �a
ParallaxLayer � �n�o�d�e� �a�s� �a� �c�h�i�l�d• ParallaxBackground � �c�a�n� �h�a�v�e� �a�n�y� �n�u�m�b�e�r� �o�f
ParallaxLayer � �a�s� �c�h�i�l�d�r�e�n�,� �a�l�l�o�w�i�n�g� �y�o�u� �t�o� �m�a�k�e� �m�a�n�y� �i�n�d�e�p�e�n�d�e�n�t�l�y� �s�c�r�o�l�l�i�n�g� �l�a�y�e�r�s�.
�A�d�d� �a� Sprite � �n�o�d�e� �a�s� �a� �c�h�i�l�d� �t�o� �t�h�e� ParallaxLayer � �a�n�d� �d�r�a�g� �t�h�e
res://assets/environment/layers/back.png � �i�m�a�g�e� �i�n�t�o� �t�h�e
�T�e�x�t�u�r�e�.� �I�m�p�o�r�t�a�n�t• �u�n�c�h�e�c�k� �t�h�e� �b�o�x� �n�e�x�t� �t�o� �t�h�e� �C�e�n�t�e�r�e�d� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� �S�p�r�i�t�e�.

�T�h�e� �b�a�c�k�g�r�o�u�n�d� �i�m�a�g�e� �i�s� �a� �l�i�t�t�l�e� �s�m�a�l�l�,� �s�o� �s�e�t� �t�h�e� �S�p�r�i�t�e�'�s� �S�c�a�l�e� �t�o� (1.5, 1.5) �.

�O�n� �t�h�e� ParallaxLayer �,� �s�e�t� �t�h�e� �M�o�t�i�o�n�/�S�c�a�l�e� �t�o� (0.2, 1) �.� �T�h�i�s� �s�e�t�t�i�n�g� �c�o�n�t�r�o�l�s� �h�o�w� �f�a�s�t
�t�h�e� �b�a�c�k�g�r�o�u�n�d� �s�c�r�o�l�l�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�h�e� �c�a�m�e�r�a�.� �B�y� �s�e�t�t�i�n�g� �i�t� �t�o� �a� �l�o�w� �n�u�m�b�e�r�,� �t�h�e
�b�a�c�k�g�r�o�u�n�d� �w�i�l�l� �o�n�l�y� �m�o�v�e� �a� �s�m�a�l�l� �a�m�o�u�n�t� �a�s� �t�h�e� �p�l�a�y�e�r� �m�o�v�e�s� �l�e�f�t� �a�n�d� �r�i�g�h�t�.

�N�e�x�t�,� �y�o�u� �w�a�n�t� �t�o� �b�e� �s�u�r�e� �t�h�e� �i�m�a�g�e� �r�e�p�e�a�t�s� �i�f� �y�o�u�r� �l�e�v�e�l� �i�s� �v�e�r�y� �w�i�d�e�,� �s�o� �s�e�t� �M�i�r�r�o�r�i�n�g� �t�o
(576, 0) �.� �T�h�i�s� �i�s� �e�x�a�c�t�l�y� �t�h�e� �w�i�d�t�h� �o�f� �t�h�e� �i�m�a�g�e� �(384 � �t�i�m�e�s� 1.5 �)�,� �s�o� �t�h�e� �i�m�a�g�e� �w�i�l�l� �b�e
�r�e�p�e�a�t�e�d� �w�h�e�n� �i�t� �h�a�s� �m�o�v�e�d� �b�y� �t�h�a�t� �a�m�o�u�n�t�.



�J�u�n�g�l�e� �J�u�m�p� �(�P�l�a�t�f�o�r�m�e�r�) �C�h�a�p�t�e�r� �5

�[� �1�7�6� �]

�N�o�t�e� �t�h�a�t� �t�h�i�s� �b�a�c�k�g�r�o�u�n�d� �i�s� �b�e�s�t� �f�o�r� �w�i�d�e� �r�a�t�h�e�r� �t�h�a�n� �t�a�l�l� �l�e�v�e�l�s�.� �I�f� �y�o�u� �j�u�m�p� �t�o�o� �h�i�g�h�,
�y�o�u�'�l�l� �r�e�a�c�h� �t�h�e� �t�o�p� �o�f� �t�h�e� �b�a�c�k�g�r�o�u�n�d� �i�m�a�g�e� �a�n�d� �s�u�d�d�e�n�l�y� �s�e�e� �t�h�e� �g�r�e�y� �e�m�p�t�i�n�e�s�s� �a�g�a�i�n�.
�Y�o�u� �c�a�n� �f�i�x� �t�h�i�s� �b�y� �s�e�t�t�i�n�g� �t�h�e� �t�o�p� �l�i�m�i�t� �o�f� �t�h�e� �c�a�m�e�r�a�.� �I�f� �y�o�u� �h�a�v�e�n�'�t� �m�o�v�e�d� �i�t�,� �t�h�e� �u�p�p�e�r�-
�l�e�f�t� �c�o�r�n�e�r� �o�f� �t�h�e� �i�m�a�g�e� �w�i�l�l� �b�e� �a�t� (0, 0) �,� �s�o� �y�o�u� �c�a�n� �s�e�t� �t�h�e� �T�o�p� �l�i�m�i�t� �o�n� �t�h�e� �c�a�m�e�r�a� �t�o� 0�.� �I�f
�y�o�u�'�v�e� �m�o�v�e�d� �t�h�e� ParallaxLayer �,� �y�o�u� �c�a�n� �f�i�n�d� �t�h�e� �c�o�r�r�e�c�t� �v�a�l�u�e� �b�y� �l�o�o�k�i�n�g� �a�t� �t�h�e� y � �v�a�l�u�e
�o�f� �t�h�e� �n�o�d�e�'�s� �P�o�s�i�t�i�o�n�.

�N�o�w�,� �a�d�d� �a�n�o�t�h�e�r� ParallaxLayer � �(�a�s� �a� �s�i�b�l�i�n�g� �o�f� �t�h�e� �f�i�r�s�t�)� �f�o�r� �t�h�e� �m�i�d�d�l�e� �b�a�c�k�g�r�o�u�n�d
�l�a�y�e�r� �a�n�d� �g�i�v�e� �i�t� �a� Sprite � �c�h�i�l�d�.� �T�h�i�s� �t�i�m�e�,� �u�s�e� �t�h�e
res://assets/environment/layers/middle.png � �t�e�x�t�u�r�e�.� �T�h�i�s� �t�e�x�t�u�r�e� �i�s� �m�u�c�h
�n�a�r�r�o�w�e�r� �t�h�a�n� �t�h�e� �c�l�o�u�d�/�s�k�y� �i�m�a�g�e�,� �s�o� �y�o�u�'�l�l� �n�e�e�d� �t�o� �d�o� �a� �l�i�t�t�l�e� �e�x�t�r�a� �a�d�j�u�s�t�m�e�n�t� �t�o� �m�a�k�e� �i�t
�r�e�p�e�a�t� �p�r�o�p�e�r�l�y�.� �T�h�i�s� �i�s� �b�e�c�a�u�s�e� �t�h�e� ParallaxBackground � �n�e�e�d�s� �t�o� �h�a�v�e� �i�m�a�g�e�s� �t�h�a�t� �a�r�e� �a�t
�l�e�a�s�t� �a�s� �b�i�g� �a�s� �t�h�e� �v�i�e�w�p�o�r�t� �a�r�e�a�.

�F�i�r�s�t�,� �c�l�i�c�k� �o�n� �t�h�e� �t�e�x�t�u�r�e� �i�n� �t�h�e� �F�i�l�e�S�y�s�t�e�m� �d�o�c�k� �a�n�d� �s�e�l�e�c�t� �t�h�e� �I�m�p�o�r�t� �t�a�b�.� �C�h�a�n�g�e� �t�h�e
�R�e�p�e�a�t� �p�r�o�p�e�r�t�y� �t�o� �M�i�r�r�o�r�e�d�,� �a�n�d� �c�h�e�c�k� On� �f�o�r� �M�i�p�m�a�p�s�.� �P�r�e�s�s� �R�e�i�m�p�o�r�t�.� �N�o�w�,� �t�h�e
�t�e�x�t�u�r�e� �c�a�n� �b�e� �r�e�p�e�a�t�e�d� �t�o� �f�i�l�l� �t�h�e� �s�c�r�e�e�n� �(�a�n�d� �t�h�e� �p�a�r�a�l�l�a�x� �s�y�s�t�e�m� �w�i�l�l� �r�e�p�e�a�t� �i�t� �a�f�t�e�r� �t�h�a�t�)�:
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�T�h�e� �i�m�a�g�e�'�s� �o�r�i�g�i�n�a�l� �s�i�z�e� �i�s� 176x368 �,� �a�n�d� �i�t� �n�e�e�d�s� �t�o� �b�e� �r�e�p�e�a�t�e�d� �h�o�r�i�z�o�n�t�a�l�l�y�.� �I�n� �t�h�e
Sprite � �p�r�o�p�e�r�t�i�e�s�,� �c�l�i�c�k� �O�n� �f�o�r� �R�e�g�i�o�n� �E�n�a�b�l�e�d�.� �N�e�x�t�,� �s�e�t� �t�h�e� �R�e�c�t� �p�r�o�p�e�r�t�y� �t�o� (0, 0,
880, 368) � �(�8�8�0� �i�s� �1�7�6� �t�i�m�e�s� �5�,� �s�o� �y�o�u� �s�h�o�u�l�d� �n�o�w� �s�e�e� �f�i�v�e� �r�e�p�e�t�i�t�i�o�n�s� �o�f� �t�h�e� �i�m�a�g�e�)�.� �M�o�v�e
�t�h�e� ParallaxLayer � �s�o� �t�h�a�t� �t�h�e� �i�m�a�g�e� �o�v�e�r�l�a�p�s� �t�h�e� �b�o�t�t�o�m� �h�a�l�f� �o�f� �t�h�e� �o�c�e�a�n�/�c�l�o�u�d� �i�m�a�g�e�:

�S�e�t� �t�h�e� ParallaxLayer � �M�o�t�i�o�n�/�S�c�a�l�e� �t�o� (0.6, 1) � �a�n�d� �t�h�e� �M�i�r�r�o�r�i�n�g� �t�o� (880, 0) �.� �U�s�i�n�g
�a� �h�i�g�h�e�r� �s�c�a�l�e� �f�a�c�t�o�r� �m�e�a�n�s� �t�h�i�s� �l�a�y�e�r� �w�i�l�l� �s�c�r�o�l�l� �a� �l�i�t�t�l�e� �f�a�s�t�e�r� �t�h�a�n� �t�h�e� �c�l�o�u�d� �l�a�y�e�r� �b�e�h�i�n�d� �i�t�,
�g�i�v�i�n�g� �a� �s�a�t�i�s�f�y�i�n�g� �e�f�f�e�c�t� �o�f� �d�e�p�t�h�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�O�n�c�e� �y�o�u�'�r�e� �s�u�r�e� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g�,� �t�r�y� �a�d�j�u�s�t�i�n�g� �t�h�e� �S�c�a�l�e� �v�a�l�u�e� �f�o�r� �b�o�t�h� �l�a�y�e�r�s� �a�n�d
�s�e�e� �h�o�w� �i�t� �c�h�a�n�g�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�r�y� �a� �v�a�l�u�e� �o�f� (1.2, 1) � �o�n� �t�h�e� �m�i�d�d�l�e� �l�a�y�e�r� �f�o�r� �a� �m�u�c�h
�d�i�f�f�e�r�e�n�t� �v�i�s�u�a�l� �e�f�f�e�c�t�.

�Y�o�u�r� �m�a�i�n� �s�c�e�n�e�'�s� �t�r�e�e� �s�h�o�u�l�d� �n�o�w� �l�o�o�k� �l�i�k�e� �t�h�i�s�:
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�D�a�n�g�e�r�o�u�s� �o�b�j�e�c�t�s
�T�h�e� �D�a�n�g�e�r� �m�a�p� �l�a�y�e�r� �i�s� �m�e�a�n�t� �t�o� �h�o�l�d� �t�h�e� �s�p�i�k�e� �o�b�j�e�c�t�s� �t�h�a�t� �w�i�l�l� �h�a�r�m� �t�h�e� �p�l�a�y�e�r� �i�f� �t�h�e�y�'�r�e
�t�o�u�c�h�e�d�.� �T�r�y� �p�l�a�c�i�n�g� �a� �f�e�w� �o�f� �t�h�e�m� �o�n� �y�o�u�r� �m�a�p� �w�h�e�r�e� �y�o�u� �c�a�n� �e�a�s�i�l�y� �t�e�s�t� �r�u�n�n�i�n�g� �i�n�t�o
�t�h�e�m�.� �N�o�t�e� �t�h�a�t� �b�e�c�a�u�s�e� �o�f� �t�h�e� �w�a�y� �T�i�l�e�M�a�p�s� �w�o�r�k�,� �c�o�l�l�i�d�i�n�g� �w�i�t�h� �a�n�y� �t�i�l�e� �o�n� �t�h�i�s� �l�a�y�e�r� �w�i�l�l
�c�a�u�s�e� �d�a�m�a�g�e� �t�o� �t�h�e� �p�l�a�y�e�r�!

�A�b�o�u�t� �s�l�i�d�e� �c�o�l�l�i�s�i�o�n�s
�W�h�e�n� �a� KinematicBody2D � �i�s� �m�o�v�e�d� �w�i�t�h� move_and_slide() �,� �i�t� �m�a�y� �c�o�l�l�i�d�e� �w�i�t�h� �m�o�r�e
�t�h�a�n� �o�n�e� �o�b�j�e�c�t� �i�n� �a� �g�i�v�e�n� �f�r�a�m�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �w�h�e�n� �r�u�n�n�i�n�g� �i�n�t�o� �a� �c�o�r�n�e�r�,� �t�h�e� �c�h�a�r�a�c�t�e�r
�m�a�y� �h�i�t� �t�h�e� �w�a�l�l� �a�n�d� �t�h�e� �f�l�o�o�r� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�.� �Y�o�u� �c�a�n� �u�s�e� �t�h�e� get_slide_count()
�m�e�t�h�o�d� �t�o� �f�i�n�d� �o�u�t� �h�o�w� �m�a�n�y� �c�o�l�l�i�s�i�o�n�s� �o�c�c�u�r�r�e�d�,� �a�n�d� �t�h�e�n� �g�e�t� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �e�a�c�h
�c�o�l�l�i�s�i�o�n� �w�i�t�h� get_slide_collision() �.

�I�n� �t�h�e� �c�a�s�e� �o�f� �t�h�e� Player �,� �y�o�u� �w�a�n�t� �t�o� �d�e�t�e�c�t� �w�h�e�n� �a� �c�o�l�l�i�s�i�o�n� �o�c�c�u�r�s� �a�g�a�i�n�s�t� �t�h�e
�D�a�n�g�e�r� TileMap � �o�b�j�e�c�t�.� �Y�o�u� �c�a�n� �d�o� �t�h�i�s� �j�u�s�t� �a�f�t�e�r� �u�s�i�n�g� move_and_slide() � �i�n
Player.gd �:

    velocity = move_and_slide(velocity, Vector2(0, -1))
    if state == HURT:
        return
    for idx in range(get_slide_count()):
        var collision = get_slide_collision(idx)
        if collision.collider.name == 'Danger':
            hurt()

�B�e�f�o�r�e� �c�h�e�c�k�i�n�g� �f�o�r� �a� �c�o�l�l�i�s�i�o�n� �w�i�t�h� Danger �,� �y�o�u� �c�a�n� �c�h�e�c�k� �w�h�e�t�h�e�r� �t�h�e� �p�l�a�y�e�r� �i�s� �a�l�r�e�a�d�y� �i�n
�t�h�e� HURT� �s�t�a�t�e� �a�n�d� �s�k�i�p� �c�h�e�c�k�i�n�g� �i�f� �i�t� �i�s�.� �N�e�x�t�,� �y�o�u� �m�u�s�t� �u�s�e� get_slide_count() � �t�o� �i�t�e�r�a�t�e
�t�h�r�o�u�g�h� �a�n�y� �c�o�l�l�i�s�i�o�n�s� �t�h�a�t� �m�a�y� �h�a�v�e� �o�c�c�u�r�r�e�d�.� �F�o�r� �e�a�c�h�,� �y�o�u� �c�a�n� �c�h�e�c�k� �w�h�e�t�h�e�r� �t�h�e
collider.name � �i�s� Danger �.

�R�u�n� �t�h�e� �s�c�e�n�e� �a�n�d� �t�r�y� �r�u�n�n�i�n�g� �i�n�t�o� �o�n�e� �o�f� �t�h�e� �s�p�i�k�e� �o�b�j�e�c�t�s�.� �J�u�s�t� �l�i�k�e� �y�o�u� �w�r�o�t�e� �i�n� �t�h�e
hurt() � �f�u�n�c�t�i�o�n� �p�r�e�v�i�o�u�s�l�y�,� �y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�e� �p�l�a�y�e�r� �c�h�a�n�g�e� �t�o� �t�h�e� HURT� �s�t�a�t�e� �f�o�r� �a� �b�r�i�e�f
�t�i�m�e� �b�e�f�o�r�e� �r�e�t�u�r�n�i�n�g� �t�o� IDLE �.� �A�f�t�e�r� �t�h�r�e�e� �h�i�t�s�,� �t�h�e� �p�l�a�y�e�r� �e�n�t�e�r�s� �t�h�e� DEAD� �s�t�a�t�e�,� �w�h�i�c�h
�c�u�r�r�e�n�t�l�y� �s�e�t�s� �t�h�e� �v�i�s�i�b�i�l�i�t�y� �t�o� �h�i�d�d�e�n�.
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�E�n�e�m�i�e�s
�C�u�r�r�e�n�t�l�y�,� �t�h�e� �m�a�p� �i�s� �v�e�r�y� �l�o�n�e�l�y�,� �s�o� �i�t�'�s� �t�i�m�e� �t�o� �a�d�d� �s�o�m�e� �e�n�e�m�i�e�s� �t�o� �l�i�v�e�n� �t�h�i�n�g�s� �u�p�.

�T�h�e�r�e� �a�r�e� �m�a�n�y� �d�i�f�f�e�r�e�n�t� �b�e�h�a�v�i�o�r�s� �y�o�u� �c�o�u�l�d� �c�r�e�a�t�e� �f�o�r� �a�n� �e�n�e�m�y�.� �F�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �t�h�e
�e�n�e�m�y� �w�i�l�l� �w�a�l�k� �a�l�o�n�g� �a� �p�l�a�t�f�o�r�m� �i�n� �a� �s�t�r�a�i�g�h�t� �l�i�n�e� �a�n�d� �r�e�v�e�r�s�e� �d�i�r�e�c�t�i�o�n� �w�h�e�n� �h�i�t�t�i�n�g� �a�n
�o�b�s�t�a�c�l�e�.

�S�c�e�n�e� �s�e�t�u�p
�S�t�a�r�t� �w�i�t�h� KinematicBody2D � �w�i�t�h� �t�h�r�e�e� �c�h�i�l�d�r�e�n�:� Sprite �,� AnimationPlayer �,� �a�n�d
CollisionShape2D �.� �S�a�v�e� �t�h�e� �s�c�e�n�e� �a�s� Enemy.tscn � �i�n� �a� �n�e�w� �f�o�l�d�e�r� �c�a�l�l�e�d� enemies �.� �I�f� �y�o�u
�d�e�c�i�d�e� �t�o� �a�d�d� �m�o�r�e� �e�n�e�m�y� �t�y�p�e�s� �t�o� �t�h�e� �g�a�m�e�,� �y�o�u� �c�a�n� �s�a�v�e� �t�h�e�m� �a�l�l� �h�e�r�e�.

�S�e�t� �t�h�e� �b�o�d�y�'�s� �c�o�l�l�i�s�i�o�n� �l�a�y�e�r� �t�o� enemies � �a�n�d� �i�t�s� �c�o�l�l�i�s�i�o�n� �m�a�s�k�s� �t�o� environment �,� player �,
�a�n�d� enemies �.� �I�t�'�s� �a�l�s�o� �u�s�e�f�u�l� �t�o� �g�r�o�u�p� �t�h�e� �e�n�e�m�i�e�s�,� �s�o� �c�l�i�c�k� �o�n� �t�h�e� �N�o�d�e� �t�a�b� �a�n�d� �a�d�d� �t�h�e
�b�o�d�y� �t�o� �a� �g�r�o�u�p� �c�a�l�l�e�d� enemies �.

�A�d�d� �t�h�e� res://assets/opossum.png � �s�p�r�i�t�e� �s�h�e�e�t� �t�o� �t�h�e� �S�p�r�i�t�e�'�s� �T�e�x�t�u�r�e�.� �S�e�t� �V�f�r�a�m�e�s� �t�o
1� �a�n�d� �H�f�r�a�m�e�s� �t�o� 6�.� �A�d�d� �a� �r�e�c�t�a�n�g�u�l�a�r� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �t�h�a�t� �c�o�v�e�r�s� �m�o�s�t� �(�b�u�t� �n�o�t� �a�l�l�)� �o�f� �t�h�e
�i�m�a�g�e�,� �m�a�k�i�n�g� �s�u�r�e� �t�h�a�t� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �i�s� �a�l�i�g�n�e�d� �w�i�t�h� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e
�i�m�a�g�e�'�s� �f�e�e�t�:

�A�d�d� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �t�o� �t�h�e� AnimationPlayer � �c�a�l�l�e�d� walk �.� �S�e�t� �t�h�e� �L�e�n�g�t�h� �t�o� 0.6 � �s�e�c�o�n�d�s
�a�n�d� �t�h�e� �S�t�e�p� �t�o� 0.1 � �s�e�c�o�n�d�s�.� �T�u�r�n� �o�n� �L�o�o�p�i�n�g� �a�n�d� �A�u�t�o�p�l�a�y�.
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�T�h�e� walk � �a�n�i�m�a�t�i�o�n� �w�i�l�l� �h�a�v�e� �t�w�o� �t�r�a�c�k�s�:� �o�n�e� �t�h�a�t� �s�e�t�s� �t�h�e� �T�e�x�t�u�r�e� �p�r�o�p�e�r�t�y� �a�n�d� �o�n�e� �t�h�a�t
�c�h�a�n�g�e�s� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y�.� �C�l�i�c�k� �t�h�e� �A�d�d� �k�e�y�f�r�a�m�e� �b�u�t�t�o�n� �n�e�x�t� �t�o� �T�e�x�t�u�r�e� �o�n�c�e� �t�o� �a�d�d
�t�h�e� �f�i�r�s�t� �t�r�a�c�k�,� �t�h�e�n� �c�l�i�c�k� �t�h�e� �o�n�e� �n�e�x�t� �t�o� �F�r�a�m�e� �a�n�d� �r�e�p�e�a�t� �u�n�t�i�l� �y�o�u� �h�a�v�e� �f�r�a�m�e�s� 0� �t�h�r�o�u�g�h
5�.� �P�r�e�s�s� �P�l�a�y� �a�n�d� �v�e�r�i�f�y� �t�h�a�t� �t�h�e� �w�a�l�k� �a�n�i�m�a�t�i�o�n� �i�s� �p�l�a�y�i�n�g� �c�o�r�r�e�c�t�l�y�.� �T�h�e� �A�n�i�m�a�t�i�o�n� �p�a�n�e�l
�s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�S�c�r�i�p�t
�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�i�p�t�:

extends KinematicBody2D

export (int) var speed
export (int) var gravity

var velocity = Vector2()
var facing = 1

func _physics_process(delta):
    $Sprite.flip_h = velocity.x > 0
    velocity.y += gravity * delta
    velocity.x = facing * speed

    velocity = move_and_slide(velocity, Vector2(0, -1))
    for idx in range(get_slide_count()):
        var collision = get_slide_collision(idx)
        if collision.collider.name == 'Player':
            collision.collider.hurt()
        if collision.normal.x != 0:
            facing = sign(collision.normal.x)
            velocity.y = -100

    if position.y > 1000:
        queue_free()
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�I�n� �t�h�i�s� �s�c�r�i�p�t�,� �t�h�e� facing � �v�a�r�i�a�b�l�e� �t�r�a�c�k�s� �t�h�e� �d�i�r�e�c�t�i�o�n� �o�f� �m�o�v�e�m�e�n�t� �(1� �o�r� -1 �)�.� �A�s� �w�i�t�h� �t�h�e
�p�l�a�y�e�r�,� �w�h�e�n� �m�o�v�i�n�g�,� �y�o�u� �i�t�e�r�a�t�e� �t�h�r�o�u�g�h� �t�h�e� �s�l�i�d�e� �c�o�l�l�i�s�i�o�n�s�.� �I�f� �t�h�e� �c�o�l�l�i�d�i�n�g� �o�b�j�e�c�t� �i�s� �t�h�e
Player �,� �y�o�u� �c�a�l�l� �i�t�s� hurt() � �f�u�n�c�t�i�o�n�.

�N�e�x�t�,� �y�o�u� �c�a�n� �c�h�e�c�k� �w�h�e�t�h�e�r� �t�h�e� �c�o�l�l�i�d�i�n�g� �b�o�d�y�'�s� �n�o�r�m�a�l� �v�e�c�t�o�r� �h�a�s� �a�n� x � �c�o�m�p�o�n�e�n�t� �t�h�a�t
�i�s�n�'�t� 0�.� �T�h�i�s� �m�e�a�n�s� �i�t� �p�o�i�n�t�s� �t�o� �t�h�e� �l�e�f�t� �o�r� �r�i�g�h�t� �(�t�h�a�t� �i�s�,� �i�t� �i�s� �a� �w�a�l�l�,� �c�r�a�t�e�,� �o�r� �o�t�h�e�r� �o�b�s�t�a�c�l�e�)�.
�T�h�e� �d�i�r�e�c�t�i�o�n� �o�f� �t�h�e� �n�o�r�m�a�l� �i�s� �u�s�e�d� �t�o� �s�e�t� �t�h�e� �n�e�w� �f�a�c�i�n�g�.� �F�i�n�a�l�l�y�,� �g�i�v�i�n�g� �t�h�e� �b�o�d�y� �a� �s�m�a�l�l
�u�p�w�a�r�d� �v�e�l�o�c�i�t�y� �w�i�l�l� �m�a�k�e� �t�h�e� �r�e�v�e�r�s�e� �t�r�a�n�s�i�t�i�o�n� �l�o�o�k� �m�o�r�e� �a�p�p�e�a�l�i�n�g�.

�L�a�s�t�l�y�,� �i�f�,� �f�o�r� �s�o�m�e� �r�e�a�s�o�n�,� �t�h�e� �e�n�e�m�y� �d�o�e�s� �f�a�l�l� �o�f�f� �a� �p�l�a�t�f�o�r�m�,� �y�o�u� �d�o�n�'�t� �w�a�n�t� �t�h�e� �g�a�m�e� �t�o
�h�a�v�e� �t�o� �t�r�a�c�k� �i�t� �f�a�l�l�i�n�g� �f�o�r�e�v�e�r�,� �s�o� �d�e�l�e�t�e� �a�n�y� �e�n�e�m�y� �w�h�o�s�e� �y� �c�o�o�r�d�i�n�a�t�e� �b�e�c�o�m�e�s� �t�o�o� �b�i�g�.

�S�e�t� �S�p�e�e�d� �t�o� 50 � �a�n�d� �G�r�a�v�i�t�y� �t�o� 900 � �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �a�n�d� �t�h�e�n� �c�r�e�a�t�e� �a�n� Enemy� �i�n� �y�o�u�r� �l�e�v�e�l
�s�c�e�n�e�.� �M�a�k�e� �s�u�r�e� �i�t� �h�a�s� �a�n� �o�b�s�t�a�c�l�e� �o�n� �e�i�t�h�e�r� �s�i�d�e�,� �a�n�d� �p�l�a�y� �t�h�e� �s�c�e�n�e�.� �C�h�e�c�k� �t�h�a�t� �t�h�e� �e�n�e�m�y
�w�a�l�k�s� �b�a�c�k� �a�n�d� �f�o�r�t�h� �b�e�t�w�e�e�n� �t�h�e� �o�b�s�t�a�c�l�e�s�.� �T�r�y� �p�u�t�t�i�n�g� �t�h�e� �p�l�a�y�e�r� �i�n� �i�t�s� �p�a�t�h� �a�n�d� �v�e�r�i�f�y
�t�h�a�t� �t�h�e� �p�l�a�y�e�r�'�s� hurt() � �m�e�t�h�o�d� �i�s� �g�e�t�t�i�n�g� �c�a�l�l�e�d�.

�D�a�m�a�g�i�n�g� �t�h�e� �e�n�e�m�y
�I�t�'�s� �n�o�t� �f�a�i�r� �i�f� �t�h�e� �p�l�a�y�e�r� �c�a�n�'�t� �s�t�r�i�k�e� �b�a�c�k�,� �s�o� �i�n� �t�h�e� �t�r�a�d�i�t�i�o�n� �o�f� �S�u�p�e�r� �M�a�r�i�o� �B�r�o�s�.�,� �j�u�m�p�i�n�g
�o�n� �t�o�p� �o�f� �t�h�e� �e�n�e�m�y� �w�i�l�l� �d�e�f�e�a�t� �i�t�.

�S�t�a�r�t� �b�y� �a�d�d�i�n�g� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �t�o� �t�h�e� AnimationPlayer � �o�f� �t�h�e� Enemy� �a�n�d� �n�a�m�e� �i�t
death �.� �S�e�t� �t�h�e� �L�e�n�g�t�h� �t�o� 0.3 � �s�e�c�o�n�d�s� �a�n�d� �t�h�e� �S�t�e�p� �t�o� 0.05 �.� �D�o�n�'�t� �t�u�r�n� �o�n� �l�o�o�p�i�n�g� �f�o�r� �t�h�i�s
�a�n�i�m�a�t�i�o�n�.

�T�h�i�s� �a�n�i�m�a�t�i�o�n� �w�i�l�l� �a�l�s�o� �s�e�t� �t�h�e� �T�e�x�t�u�r�e� �a�n�d� �F�r�a�m�e�.� �T�h�i�s� �t�i�m�e�,� �d�r�a�g� �t�h�e
res://assets/enemy-death.png � �i�m�a�g�e� �i�n�t�o� �t�h�e� �S�p�r�i�t�e�'�s� �T�e�x�t�u�r�e� �b�e�f�o�r�e� �a�d�d�i�n�g� �t�h�e
�k�e�y�f�r�a�m�e� �f�o�r� �t�h�a�t� �p�r�o�p�e�r�t�y�.� �A�s� �b�e�f�o�r�e�,� �k�e�y�f�r�a�m�e� �a�l�l� �t�h�e� Frame � �v�a�l�u�e�s� �f�r�o�m� 0� �t�h�r�o�u�g�h� 5�.
�P�r�e�s�s� �P�l�a�y� �t�o� �s�e�e� �t�h�e� �d�e�a�t�h� �a�n�i�m�a�t�i�o�n� �r�u�n�.

�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �E�n�e�m�y�'�s� �s�c�r�i�p�t�:

func take_damage():
    $AnimationPlayer.play('death')
    $CollisionShape2D.disabled = true
    set_physics_process(false)

�W�h�e�n� �t�h�e� Player � �h�i�t�s� �t�h�e� Enemy� �u�n�d�e�r� �t�h�e� �r�i�g�h�t� �c�o�n�d�i�t�i�o�n�s�,� �i�t� �w�i�l�l� �c�a�l�l� take_damage() �,
�w�h�i�c�h� �p�l�a�y�s� �t�h�e� death � �a�n�i�m�a�t�i�o�n�.� �I�t� �a�l�s�o� �d�i�s�a�b�l�e�s� �c�o�l�l�i�s�i�o�n� �a�n�d� �m�o�v�e�m�e�n�t� �f�o�r� �t�h�e� �d�u�r�a�t�i�o�n
�o�f� �t�h�e� �a�n�i�m�a�t�i�o�n�.
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�W�h�e�n� �t�h�e� death � �a�n�i�m�a�t�i�o�n� �f�i�n�i�s�h�e�s�,� �i�t�'�s� �O�K� �t�o� �r�e�m�o�v�e� �t�h�e� �e�n�e�m�y�,� �s�o� �c�o�n�n�e�c�t� �t�h�e
animation_finished() � �s�i�g�n�a�l� �o�f� AnimationPlayer �.� �T�h�i�s� �s�i�g�n�a�l� �i�s� �c�a�l�l�e�d� �e�v�e�r�y� �t�i�m�e� �a�n
�a�n�i�m�a�t�i�o�n� �f�i�n�i�s�h�e�s�,� �s�o� �y�o�u� �n�e�e�d� �t�o� �c�h�e�c�k� �t�h�a�t� �i�t�'�s� �t�h�e� �c�o�r�r�e�c�t� �o�n�e�:

func _on_AnimationPlayer_animation_finished(anim_name):
  if anim_name == 'death':
    queue_free()

�T�o� �c�o�m�p�l�e�t�e� �t�h�e� �p�r�o�c�e�s�s�,� �g�o� �t�o� �t�h�e� Player.gd � �s�c�r�i�p�t� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �c�o�l�l�i�s�i�o�n
�c�h�e�c�k�s� �i�n� �t�h�e� _physics_process() � �m�e�t�h�o�d�:

for idx in range(get_slide_count()):
    var collision = get_slide_collision(idx)
    if collision.collider.name == 'Danger':
        hurt()
    if collision.collider.is_in_group('enemies'):
        var player_feet = (position + $CollisionShape2D.shape.extents).y
        if player_feet < collision.collider.position.y:
            collision.collider.take_damage()
            velocity.y = -200
        else:
            hurt()

�T�h�i�s� �c�o�d�e� �c�h�e�c�k�s� �t�h�e� �y� �c�o�o�r�d�i�n�a�t�e� �o�f� �t�h�e� �p�l�a�y�e�r�'�s� �f�e�e�t� �(�t�h�a�t� �i�s�,� �t�h�e� �b�o�t�t�o�m� �o�f� �i�t�s� �c�o�l�l�i�s�i�o�n
�s�h�a�p�e�)� �a�g�a�i�n�s�t� �t�h�e� �e�n�e�m�y�'�s� �y� �c�o�o�r�d�i�n�a�t�e�.� �I�f� �t�h�e� �p�l�a�y�e�r� �i�s� �h�i�g�h�e�r�,� �t�h�e� �e�n�e�m�y� �i�s� �h�u�r�t�;
�o�t�h�e�r�w�i�s�e�,� �t�h�e� �p�l�a�y�e�r� �i�s�.

�R�u�n� �t�h�e� �l�e�v�e�l� �a�n�d� �t�r�y� �j�u�m�p�i�n�g� �o�n� �t�h�e� �e�n�e�m�y� �t�o� �m�a�k�e� �s�u�r�e� �a�l�l� �i�s� �w�o�r�k�i�n�g� �a�s� �e�x�p�e�c�t�e�d�.

�H�U�D
�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �H�U�D� �i�s� �t�o� �d�i�s�p�l�a�y� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�e� �p�l�a�y�e�r� �n�e�e�d�s� �t�o� �k�n�o�w� �d�u�r�i�n�g
�g�a�m�e�p�l�a�y�.� �C�o�l�l�e�c�t�i�n�g� �i�t�e�m�s� �w�i�l�l� �i�n�c�r�e�a�s�e� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�o�r�e�,� �s�o� �t�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� �n�e�e�d�s� �t�o� �b�e
�d�i�s�p�l�a�y�e�d�.� �T�h�e� �p�l�a�y�e�r� �a�l�s�o� �n�e�e�d�s� �t�o� �s�e�e� �t�h�e�i�r� �r�e�m�a�i�n�i�n�g� �l�i�f�e� �v�a�l�u�e�,� �w�h�i�c�h� �w�i�l�l� �b�e� �d�i�s�p�l�a�y�e�d
�a�s� �a� �s�e�r�i�e�s� �o�f� �h�e�a�r�t�s�.
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�S�c�e�n�e� �s�e�t�u�p
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a� MarginContainer � �n�o�d�e�.� �N�a�m�e� �i�t� HUD� �a�n�d� �s�a�v�e� �i�n� �t�h�e� ui � �f�o�l�d�e�r�.
�S�e�t� �t�h�e� �L�a�y�o�u�t� �t�o� �T�o�p� �W�i�d�e�.� �I�n� �t�h�e� �C�u�s�t�o�m� �C�o�n�s�t�a�n�t�s� �s�e�c�t�i�o�n� �o�f� �I�n�s�p�e�c�t�o�r�,� �s�e�t� �t�h�e� 
�f�o�l�l�o�w�i�n�g� �v�a�l�u�e�s�:

�M�a�r�g�i�n� �R�i�g�h�t�:� 50

�M�a�r�g�i�n� �T�o�p�:� 20

�M�a�r�g�i�n� �L�e�f�t�:� 50

�M�a�r�g�i�n� �B�o�t�t�o�m�:� 20

�A�d�d� �a�n� HBoxContainer �.� �T�h�i�s� �n�o�d�e� �w�i�l�l� �c�o�n�t�a�i�n� �a�l�l� �t�h�e� �U�I� �e�l�e�m�e�n�t�s� �a�n�d� �k�e�e�p� �t�h�e�m� �a�l�i�g�n�e�d�.
�I�t� �w�i�l�l� �h�a�v�e� �t�w�o� �c�h�i�l�d�r�e�n�:� 

Label �:� ScoreLabel

HBoxContainer �:� LifeCounter

�O�n� �t�h�e� ScoreLabel �,� �s�e�t� �t�h�e� �T�e�x�t� �p�r�o�p�e�r�t�y� �t�o� 1�,� �a�n�d� �u�n�d�e�r� �S�i�z�e� �F�l�a�g�s�,� �s�e�t� �H�o�r�i�z�o�n�t�a�l� �t�o� �F�i�l�l
�a�n�d� �E�x�p�a�n�d�.� �A�d�d� �a� �c�u�s�t�o�m� DynamicFont � �u�s�i�n�g� res://assets/Kenney Thick.ttf � �f�r�o�m
�t�h�e� assets � �f�o�l�d�e�r�,� �w�i�t�h� �a� �f�o�n�t� �s�i�z�e� �o�f� 48 �.� �I�n� �t�h�e� �C�u�s�t�o�m� �C�o�l�o�r�s� �s�e�c�t�i�o�n�,� �s�e�t� �t�h�e� �F�o�n�t
�C�o�l�o�r� �t�o� white � �a�n�d� �t�h�e� �F�o�n�t� �C�o�l�o�r� �S�h�a�d�o�w� �t�o� black �.� �F�i�n�a�l�l�y�,� �u�n�d�e�r� �C�u�s�t�o�m� �C�o�n�s�t�a�n�t�s�,
�s�e�t� �S�h�a�d�o�w� �O�f�f�s�e�t� �X�,� �S�h�a�d�o�w� �O�f�f�s�e�t� �Y�,� �a�n�d� �S�h�a�d�o�w� �A�s� �O�u�t�l�i�n�e� �a�l�l� �t�o� 5�.� �Y�o�u� �s�h�o�u�l�d� �s�e�e� �a
�l�a�r�g�e� �w�h�i�t�e� �1� �w�i�t�h� �a� �b�l�a�c�k� �o�u�t�l�i�n�e�.

�F�o�r� �t�h�e� LifeCounter �,� �a�d�d� �a� TextureRect � �a�n�d� �n�a�m�e� �i�t� L1 �.� �D�r�a�g
res://assets/heart.png � �i�n�t�o� �i�t�s� �T�e�x�t�u�r�e� �a�n�d� �s�e�t� �S�t�r�e�t�c�h� �M�o�d�e� �t�o� Keep Aspect
Centered �.� �C�l�i�c�k� �o�n� �t�h�e� �n�o�d�e� �a�n�d� �p�r�e�s�s� �C�t�r�l� �+� �D� �f�o�u�r� �t�i�m�e�s� �s�o� �t�h�a�t� �y�o�u� �h�a�v�e� �a� �r�o�w� �o�f� �f�i�v�e
�h�e�a�r�t�s�:
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�W�h�e�n� �f�i�n�i�s�h�e�d�,� �y�o�u�r� �H�U�D� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�S�c�r�i�p�t
�H�e�r�e� �i�s� �t�h�e� �s�c�r�i�p�t� �f�o�r� �t�h�e� HUD�:

extends MarginContainer

onready var life_counter = [$HBoxContainer/LifeCounter/L1,
                            $HBoxContainer/LifeCounter/L2,
                            $HBoxContainer/LifeCounter/L3,
                            $HBoxContainer/LifeCounter/L4,
                            $HBoxContainer/LifeCounter/L5]

func _on_Player_life_changed(value):
    for heart in range(life_counter.size()):
        life_counter[heart].visible = value > heart

func _on_score_changed(value):
    $HBoxContainer/ScoreLabel.text = str(value)

�F�i�r�s�t�,� �y�o�u� �m�a�k�e� �a�n� �a�r�r�a�y� �o�f� �r�e�f�e�r�e�n�c�e�s� �t�o� �t�h�e� �f�i�v�e� �h�e�a�r�t� �i�n�d�i�c�a�t�o�r�s�.� �T�h�e�n�,� �i�n
_on_Player_life_changed() �,� �w�h�i�c�h� �w�i�l�l� �b�e� �c�a�l�l�e�d� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �g�e�t�s� �h�u�r�t� �o�r� �h�e�a�l�e�d�,
�y�o�u� �c�a�l�c�u�l�a�t�e� �h�o�w� �m�a�n�y� �h�e�a�r�t�s� �t�o� �d�i�s�p�l�a�y� �b�y� �s�e�t�t�i�n�g� visible � �t�o� false � �i�f� �t�h�e� �n�u�m�b�e�r� �o�f� �t�h�e
�h�e�a�r�t� �i�s� �l�e�s�s� �t�h�a�n� �t�h�e� �l�i�f�e� �a�m�o�u�n�t�.

_on_score_changed() � �i�s� �s�i�m�i�l�a�r�,� �c�h�a�n�g�i�n�g� �t�h�e� �v�a�l�u�e� �o�f� �t�h�e� ScoreLabel � �w�h�e�n� �c�a�l�l�e�d�.

�A�t�t�a�c�h�i�n�g� �t�h�e� �H�U�D
�O�p�e�n� Level.tscn � �(�t�h�e� �b�a�s�e�-�l�e�v�e�l� �s�c�e�n�e�,� �n�o�t� �y�o�u�r� Level01 � �s�c�e�n�e�)� �a�n�d� �a�d�d� �a� CanvasLayer
�n�o�d�e�.� �I�n�s�t�a�n�c�e� �t�h�e� HUD� �s�c�e�n�e� �a�s� �a� �c�h�i�l�d� �o�f� �t�h�i�s� CanvasLayer �.
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�C�l�i�c�k� �o�n� �t�h�e� Player � �n�o�d�e� �a�n�d� �c�o�n�n�e�c�t� �i�t�s� life_changed � �s�i�g�n�a�l� �t�o� �t�h�e� �H�U�D�'�s
_on_Player_life_changed() � �m�e�t�h�o�d�:

�N�e�x�t�,� �d�o� �t�h�e� �s�a�m�e� �w�i�t�h� �t�h�e� score_changed � �s�i�g�n�a�l� �o�f� �t�h�e� Level � �n�o�d�e�,� �c�o�n�n�e�c�t�i�n�g� �i�t� �t�o� �t�h�e
�H�U�D�'�s� _on_score_changed �.

�A�l�t�e�r�n�a�t�i�v�e� �m�e�t�h�o�d�:� �N�o�t�e� �t�h�a�t� �i�f� �y�o�u� �d�o�n�'�t� �w�a�n�t� �t�o� �u�s�e� �t�h�e� �s�c�e�n�e� �t�r�e�e� �t�o� �c�o�n�n�e�c�t� �t�h�e� �s�i�g�n�a�l�s�,
�o�r� �i�f� �y�o�u� �f�i�n�d� �t�h�e� �s�i�g�n�a�l� �c�o�n�n�e�c�t�i�o�n� �w�i�n�d�o�w� �c�o�n�f�u�s�i�n�g�,� �y�o�u� �c�a�n� �a�c�c�o�m�p�l�i�s�h� �t�h�e� �s�a�m�e� �t�h�i�n�g
�i�n� �c�o�d�e� �b�y� �a�d�d�i�n�g� �t�h�e�s�e� �t�w�o� �l�i�n�e�s� �t�o� �t�h�e� _ready() � �f�u�n�c�t�i�o�n� �o�f� Level.gd �:

$Player.connect('life_changed', $CanvasLayer/HUD,
                '_on_Player_life_changed')
$Player.connect('dead', self, '_on_Player_dead')
connect('score_changed', $CanvasLayer/HUD, '_on_score_changed')

�R�u�n� �y�o�u�r� �l�e�v�e�l� �a�n�d� �v�e�r�i�f�y� �t�h�a�t� �y�o�u� �g�a�i�n� �p�o�i�n�t�s� �w�h�e�n� �c�o�l�l�e�c�t�i�n�g� �i�t�e�m�s� �a�n�d� �l�o�s�e� �h�e�a�r�t�s� �w�h�e�n
�g�e�t�t�i�n�g� �h�u�r�t�.

�T�i�t�l�e� �s�c�r�e�e�n
�T�h�e� �t�i�t�l�e� �s�c�r�e�e�n� �i�s� �t�h�e� �f�i�r�s�t� �s�c�e�n�e� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �s�e�e�.� �W�h�e�n� �t�h�e� �p�l�a�y�e�r� �d�i�e�s�,� �t�h�e� �g�a�m�e� �w�i�l�l
�r�e�t�u�r�n� �t�o� �t�h�i�s� �s�c�e�n�e� �a�n�d� �a�l�l�o�w� �y�o�u� �t�o� �r�e�s�t�a�r�t�.
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�S�c�e�n�e� �s�e�t�u�p
�S�t�a�r�t� �w�i�t�h� �a� Control � �n�o�d�e� �a�n�d� �s�e�t� �t�h�e� �L�a�y�o�u�t� �t�o� �F�u�l�l� �R�e�c�t�.

�A�d�d� �a� TextureRect �.� �S�e�t� �i�t�s� �T�e�x�t�u�r�e� �t�o
res://assets/environment/layers/back.png �,� �L�a�y�o�u�t� �t�o� �F�u�l�l� �R�e�c�t�,� �a�n�d� �S�t�r�e�t�c�h� �M�o�d�e
�t�o� �K�e�e�p� �A�s�p�e�c�t� �C�o�v�e�r�e�d�.

�A�d�d� �a�n�o�t�h�e�r� TextureRect �,� �t�h�i�s� �t�i�m�e� �w�i�t�h� �t�h�e� �T�e�x�t�u�r�e� �u�s�i�n�g
res://assets/environment/layers/middle.png � �a�n�d� �t�h�e� �S�t�r�e�t�c�h� �M�o�d�e� �s�e�t� �t�o� �T�i�l�e�.
�D�r�a�g� �t�h�e� �w�i�d�t�h� �o�f� �t�h�e� �r�e�c�t�a�n�g�l�e� �u�n�t�i�l� �i�t�'�s� �w�i�d�e�r� �t�h�a�n� �t�h�e� �s�c�r�e�e�n� �a�n�d� �a�r�r�a�n�g�e� �i�t� �s�o� �i�t� �c�o�v�e�r�s
�t�h�e� �b�o�t�t�o�m� �h�a�l�f� �o�f� �t�h�e� �s�c�r�e�e�n�.

�N�e�x�t�,� �a�d�d� �t�w�o� Label � �n�o�d�e�s� �(Title � �a�n�d� Message �)� �a�n�d� �s�e�t� �t�h�e�i�r� �C�u�s�t�o�m� �F�o�n�t� �s�e�t�t�i�n�g�s� �u�s�i�n�g
�t�h�e� �s�a�m�e� �o�p�t�i�o�n�s� �y�o�u� �u�s�e�d� �e�a�r�l�i�e�r� �f�o�r� �t�h�e� �s�c�o�r�e� �l�a�b�e�l�.� �S�e�t� �t�h�e�i�r� �T�e�x�t� �p�r�o�p�e�r�t�i�e�s� �t�o� �J�u�n�g�l�e
�J�u�m�p� �a�n�d� �P�r�e�s�s� �S�p�a�c�e� �t�o� �P�l�a�y�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �W�h�e�n� �y�o�u�'�r�e� �f�i�n�i�s�h�e�d�,� �t�h�e� �s�c�r�e�e�n� �s�h�o�u�l�d� �l�o�o�k
�l�i�k�e� �t�h�i�s�:

�T�o� �m�a�k�e� �t�h�e� �t�i�t�l�e� �s�c�r�e�e�n� �a� �b�i�t� �m�o�r�e� �i�n�t�e�r�e�s�t�i�n�g�,� �a�d�d� �a�n� AnimationPlayer � �n�o�d�e� �a�n�d� �c�r�e�a�t�e� �a
�n�e�w� �a�n�i�m�a�t�i�o�n�.� �N�a�m�e� �i�t� anim � �a�n�d� �s�e�t� �i�t� �t�o� �a�u�t�o�p�l�a�y�.� �I�n� �t�h�i�s� �a�n�i�m�a�t�i�o�n�,� �y�o�u� �c�a�n� �a�n�i�m�a�t�e� �t�h�e
�v�a�r�i�o�u�s� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �s�c�r�e�e�n� �t�o� �m�a�k�e� �t�h�e�m� �m�o�v�e�,� �a�p�p�e�a�r�,� �f�a�d�e� �i�n�,� �o�r� �a�n�y� �o�t�h�e�r� �e�f�f�e�c�t
�y�o�u� �l�i�k�e�.

�D�r�a�g� �t�h�e� �T�i�t�l�e� �l�a�b�e�l� �t�o� �a� �p�o�s�i�t�i�o�n� �a�b�o�v�e� �t�h�e� �t�o�p� �o�f� �t�h�e� �s�c�r�e�e�n� �a�n�d� �a�d�d� �a� �k�e�y�f�r�a�m�e�.� �T�h�e�n�,
�d�r�a�g� �i�t� �b�a�c�k� �(�o�r� �m�a�n�u�a�l�l�y� �t�y�p�e� �t�h�e� �v�a�l�u�e�s� �i�n� �P�o�s�i�t�i�o�n�)� �a�n�d� �s�e�t� �a�n�o�t�h�e�r� �k�e�y�f�r�a�m�e� �a�t� �a�r�o�u�n�d
0.5 � �s�e�c�o�n�d�s�.� �F�e�e�l� �f�r�e�e� �t�o� �a�d�d� �t�r�a�c�k�s� �t�h�a�t� �a�r�e� �a�n�i�m�a�t�i�n�g� �t�h�e� �o�t�h�e�r� �n�o�d�e�s�'� �p�r�o�p�e�r�t�i�e�s�.
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�F�o�r� �e�x�a�m�p�l�e�,� �h�e�r�e� �i�s� �a�n� �a�n�i�m�a�t�i�o�n� �t�h�a�t� �d�r�o�p�s� �t�h�e� �t�i�t�l�e� �d�o�w�n�,� �f�a�d�e�s� �i�n� �t�h�e� �t�w�o� �t�e�x�t�u�r�e�s�,� �a�n�d
�t�h�e�n� �m�a�k�e�s� �t�h�e� �m�e�s�s�a�g�e� �a�p�p�e�a�r� �(�n�o�t�e� �t�h�e� �n�a�m�e�s� �o�f� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �t�h�a�t� �a�r�e� �m�o�d�i�f�i�e�d� �b�y� �e�a�c�h
�t�r�a�c�k�)�:

�M�a�i�n� �s�c�e�n�e
�D�e�l�e�t�e� �t�h�e� �e�x�t�r�a� �n�o�d�e�s� �y�o�u� �a�d�d�e�d� �t�o� �y�o�u�r� �t�e�m�p�o�r�a�r�y� Main.tscn � �(�t�h�e� Player � �i�n�s�t�a�n�c�e� �a�n�d
�t�h�e� �t�e�s�t� StaticBody2D �)�.� �T�h�i�s� �s�c�e�n�e� �w�i�l�l� �n�o�w� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �l�o�a�d�i�n�g� �t�h�e� �c�u�r�r�e�n�t� �l�e�v�e�l�.
�B�e�f�o�r�e� �i�t� �c�a�n� �d�o� �t�h�a�t�,� �h�o�w�e�v�e�r�,� �y�o�u� �n�e�e�d� �a�n� �A�u�t�o�l�o�a�d� �s�c�r�i�p�t� �t�o� �t�r�a�c�k� �t�h�e� �g�a�m�e� �s�t�a�t�e�:
�v�a�r�i�a�b�l�e�s� �s�u�c�h� �a�s� current_level � �a�n�d� �o�t�h�e�r� �d�a�t�a� �t�h�a�t� �n�e�e�d�s� �t�o� �b�e� �c�a�r�r�i�e�d� �f�r�o�m� �s�c�e�n�e� �t�o
�s�c�e�n�e�.

�A�d�d� �a� �n�e�w� �s�c�r�i�p�t� �c�a�l�l�e�d� GameState.gd � �i�n� �t�h�e� �S�c�r�i�p�t� �e�d�i�t�o�r� �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e�:

extends Node

var num_levels = 2
var current_level = 1

var game_scene = 'res://Main.tscn'
var title_screen = 'res://ui/TitleScreen.tscn'

func restart():
    get_tree().change_scene(title_screen)

func next_level():
    current_level += 1
    if current_level <= num_levels:
        get_tree().reload_current_scene()



�J�u�n�g�l�e� �J�u�m�p� �(�P�l�a�t�f�o�r�m�e�r�) �C�h�a�p�t�e�r� �5

�[� �1�8�8� �]

�N�o�t�e� �t�h�a�t� �y�o�u� �s�h�o�u�l�d� �s�e�t� num_levels � �t�o� �t�h�e� �n�u�m�b�e�r� �o�f� �l�e�v�e�l�s� �y�o�u�'�v�e� �m�a�d�e� �i�n� �t�h�e� levels
�f�o�l�d�e�r�.� �M�a�k�e� �s�u�r�e� �t�o� �n�a�m�e� �t�h�e�m� �c�o�n�s�i�s�t�e�n�t�l�y� �(Level01.tscn �,� Level02.tscn �,� �a�n�d� �s�o� �o�n�)
�a�n�d� �t�h�e�n� �y�o�u� �c�a�n� �a�u�t�o�m�a�t�i�c�a�l�l�y� �l�o�a�d� �t�h�e� �n�e�x�t� �o�n�e� �i�n� �t�h�e� �s�e�q�u�e�n�c�e�.

�A�d�d� �t�h�i�s� �s�c�r�i�p�t� �i�n� �t�h�e� �A�u�t�o�L�o�a�d� �t�a�b� �o�f� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�,� �a�n�d� �a�d�d� �t�h�i�s� �s�c�r�i�p�t� �t�o� Main �:

extends Node

func _ready():
    # make sure your level numbers are 2 digits ("01", etc.)
    var level_num = str(GameState.current_level).pad_zeros(2)
    var path = 'res://levels/Level%s.tscn' % level_num
    var map = load(path).instance()
    add_child(map)

�N�o�w�,� �w�h�e�n�e�v�e�r� �t�h�e� Main � �s�c�e�n�e� �i�s� �l�o�a�d�e�d�,� �i�t� �w�i�l�l� �l�o�a�d� �t�h�e� �l�e�v�e�l� �s�c�e�n�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o
GameState.current_level �.

�T�h�e� �t�i�t�l�e� �s�c�r�e�e�n� �n�e�e�d�s� �t�o� �t�r�a�n�s�i�t�i�o�n� �t�o� �t�h�e� �g�a�m�e� �s�c�e�n�e�,� �s�o� �a�t�t�a�c�h� �t�h�i�s� �s�c�r�i�p�t� �t�o� �t�h�e
TitleScreen � �n�o�d�e�:

extends Control

func _input(event):
    if event.is_action_pressed('ui_select'):
        get_tree().change_scene(GameState.game_scene)

�Y�o�u� �c�a�n� �a�l�s�o� �c�a�l�l� �t�h�e� �r�e�s�t�a�r�t� �f�u�n�c�t�i�o�n� �w�h�e�n� �t�h�e� �p�l�a�y�e�r� �d�i�e�s� �b�y� �a�d�d�i�n�g� �i�t� �t�o� �t�h�e� �m�e�t�h�o�d� �i�n
Level.gd �:

func _on_Player_dead():
    GameState.restart()

�L�e�v�e�l� �t�r�a�n�s�i�t�i�o�n�s
�Y�o�u�r� �l�e�v�e�l�s� �n�o�w� �n�e�e�d� �a� �w�a�y� �t�o� �t�r�a�n�s�i�t�i�o�n� �f�r�o�m� �o�n�e� �t�o� �t�h�e� �n�e�x�t�.� �I�n� �t�h�e
res://assets/environment/layers/props.png � �s�p�r�i�t�e� �s�h�e�e�t�,� �t�h�e�r�e� �i�s� �a�n� �i�m�a�g�e� �o�f� �a
�d�o�o�r� �t�h�a�t� �y�o�u� �c�a�n� �u�s�e� �f�o�r� �y�o�u�r� �l�e�v�e�l�'�s� �e�x�i�t�.� �F�i�n�d�i�n�g� �a�n�d� �w�a�l�k�i�n�g� �i�n�t�o� �t�h�e� �d�o�o�r� �w�i�l�l� �r�e�s�u�l�t� �i�n
�t�h�e� �p�l�a�y�e�r� �m�o�v�i�n�g� �t�o� �t�h�e� �n�e�x�t� �l�e�v�e�l�.
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�D�o�o�r� �s�c�e�n�e
�M�a�k�e� �a� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a�n� Area2D � �n�a�m�e�d� Door � �a�n�d� �s�a�v�e� �i�t� �i�n� �t�h�e� items � �f�o�l�d�e�r�.� �A�d�d� �a
Sprite � �a�n�d� �u�s�e� �t�h�e� res://assets/environment/layers/props.png � �s�p�r�i�t�e� �s�h�e�e�t� �a�l�o�n�g
�w�i�t�h� �t�h�e� �R�e�g�i�o�n� �s�e�t�t�i�n�g� �t�o� �s�e�l�e�c�t� �t�h�e� �d�o�o�r� �i�m�a�g�e�,� �t�h�e�n� �a�t�t�a�c�h� �a� �r�e�c�t�a�n�g�u�l�a�r
CollisionShape2D �.� �T�h�i�s� �s�c�e�n�e� �d�o�e�s�n�'�t� �n�e�e�d� �a� �s�c�r�i�p�t�,� �b�e�c�a�u�s�e� �y�o�u�'�r�e� �j�u�s�t� �g�o�i�n�g� �t�o� �u�s�e� �t�h�e
�a�r�e�a�'�s� body_entered � �s�i�g�n�a�l�.

�P�u�t� �t�h�e� �d�o�o�r� �o�n� �t�h�e� collectibles � �l�a�y�e�r� �a�n�d� �s�e�t� �i�t�s� �m�a�s�k� �t�o� �o�n�l�y� �s�c�a�n� �t�h�e� player � �l�a�y�e�r�.

�I�n�s�t�a�n�c�e� �t�h�i�s� �d�o�o�r� �s�c�e�n�e� �i�n� �y�o�u�r� �f�i�r�s�t� �l�e�v�e�l� �a�n�d� �p�u�t� �i�t� �s�o�m�e�w�h�e�r�e� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�a�n� �r�e�a�c�h�.
�C�l�i�c�k� �o�n� �t�h�e� Door � �n�o�d�e� �a�n�d� �c�o�n�n�e�c�t� �t�h�e� body_entered � �s�i�g�n�a�l� �t�o� �t�h�e� Level.gd � �s�c�r�i�p�t
�w�h�e�r�e� �y�o�u� �c�a�n� �a�d�d� �t�h�i�s� �c�o�d�e�:

func _on_Door_body_entered(body):
    GameState.next_level()

�R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �t�r�y� �r�u�n�n�i�n�g� �i�n�t�o� �t�h�e� �d�o�o�r� �t�o� �c�h�e�c�k� �t�h�a�t� �i�t� �i�m�m�e�d�i�a�t�e�l�y� �t�r�a�n�s�f�e�r�s� �t�o� �t�h�e
�n�e�x�t� �l�e�v�e�l�.

�F�i�n�i�s�h�i�n�g� �t�o�u�c�h�e�s
�N�o�w� �t�h�a�t� �y�o�u�'�v�e� �c�o�m�p�l�e�t�e�d� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �g�a�m�e�,� �y�o�u� �c�a�n� �c�o�n�s�i�d�e�r� �s�o�m�e� �a�d�d�i�t�i�o�n�s� �s�o
�t�h�a�t� �y�o�u� �c�a�n� �a�d�d� �m�o�r�e� �g�a�m�e� �f�e�a�t�u�r�e�s�,� �m�o�r�e� �v�i�s�u�a�l� �e�f�f�e�c�t�s�,� �a�d�d�i�t�i�o�n�a�l� �e�n�e�m�i�e�s�,� �o�r� �o�t�h�e�r
�i�d�e�a�s� �y�o�u� �m�i�g�h�t� �h�a�v�e�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �t�h�e�r�e� �a�r�e� �a� �f�e�w� �s�u�g�g�e�s�t�e�d� �f�e�a�t�u�r�e�s• �a�d�d� �t�h�e�m� �a�s�-�i�s� �o�r
�a�d�j�u�s�t� �t�h�e�m� �t�o� �y�o�u�r� �l�i�k�i�n�g�.

�S�o�u�n�d� �e�f�f�e�c�t�s
�A�s� �w�i�t�h� �t�h�e� �p�r�e�v�i�o�u�s� �p�r�o�j�e�c�t�s�,� �y�o�u� �c�a�n� �a�d�d� �a�u�d�i�o� �e�f�f�e�c�t�s� �a�n�d� �m�u�s�i�c� �t�o� �i�m�p�r�o�v�e� �t�h�e
�g�a�m�e�p�l�a�y� �e�x�p�e�r�i�e�n�c�e�.� �I�n� �t�h�e� res://assets/audio � �f�o�l�d�e�r�,� �y�o�u�'�l�l� �f�i�n�d� �a� �n�u�m�b�e�r� �o�f� �f�i�l�e�s� �y�o�u
�c�a�n� �u�s�e� �f�o�r� �v�a�r�i�o�u�s� �g�a�m�e� �e�v�e�n�t�s�,� �s�u�c�h� �a�s� �p�l�a�y�e�r� �j�u�m�p�,� �e�n�e�m�y� �h�i�t� �a�n�d� �p�i�c�k�u�p�.� �T�h�e�r�e� �a�r�e� �a�l�s�o
�t�w�o� �m�u�s�i�c� �f�i�l�e�s�:� �I�n�t�r�o� �T�h�e�m�e� �f�o�r� �t�h�e� �t�i�t�l�e� �s�c�r�e�e�n� �a�n�d� �G�r�a�s�s�l�a�n�d�s� �T�h�e�m�e� �f�o�r� �t�h�e� �l�e�v�e�l� �s�c�e�n�e�s�.

�A�d�d�i�n�g� �t�h�e�s�e� �t�o� �t�h�e� �g�a�m�e� �w�i�l�l� �b�e� �l�e�f�t� �t�o� �y�o�u�,� �b�u�t� �h�e�r�e� �a�r�e� �a� �f�e�w� �t�i�p�s�:

�M�a�k�e� �s�u�r�e� �t�h�e� �s�o�u�n�d� �e�f�f�e�c�t�s� �h�a�v�e� �L�o�o�p� �s�e�t� �t�o� �O�f�f� �w�h�i�l�e� �t�h�e� �m�u�s�i�c� �f�i�l�e�s� �h�a�v�e� �i�t� �O�n
�i�n� �t�h�e� �I�m�p�o�r�t� �s�e�t�t�i�n�g�s� �t�a�b�.
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�Y�o�u� �m�a�y� �f�i�n�d� �i�t� �h�e�l�p�f�u�l� �t�o� �a�d�j�u�s�t� �t�h�e� �v�o�l�u�m�e� �o�f� �i�n�d�i�v�i�d�u�a�l� �s�o�u�n�d�s�.� �T�h�i�s� �c�a�n� �b�e
�s�e�t� �w�i�t�h� �t�h�e� �V�o�l�u�m�e� �D�b� �p�r�o�p�e�r�t�y�.� �S�e�t�t�i�n�g� �a� �n�e�g�a�t�i�v�e� �v�a�l�u�e� �w�i�l�l� �r�e�d�u�c�e� �t�h�e
�s�o�u�n�d�'�s� �v�o�l�u�m�e�.
�Y�o�u� �c�a�n� �a�t�t�a�c�h� �m�u�s�i�c� �t�o� �t�h�e� �m�a�s�t�e�r� Level.tscn � �a�n�d� �t�h�a�t� �m�u�s�i�c� �w�i�l�l� �b�e� �u�s�e�d� �f�o�r
�a�l�l� �l�e�v�e�l�s� �(�s�e�t� �t�h�e� AudioStreamPlayer � �t�o� �A�u�t�o�p�l�a�y�)�.

�Y�o�u� �a�n� �a�l�s�o� �a�t�t�a�c�h� �s�e�p�a�r�a�t�e� �m�u�s�i�c� �t�o� �i�n�d�i�v�i�d�u�a�l� �l�e�v�e�l�s� �i�f� �y�o�u� �w�a�n�t� �t�o� �s�e�t� �a� �c�e�r�t�a�i�n
�m�o�o�d�.

�I�n�f�i�n�i�t�e� �f�a�l�l�i�n�g
�D�e�p�e�n�d�i�n�g� �o�n� �h�o�w� �y�o�u�'�v�e� �d�e�s�i�g�n�e�d� �y�o�u�r� �l�e�v�e�l�s�,� �i�t� �m�a�y� �b�e� �p�o�s�s�i�b�l�e� �f�o�r� �t�h�e� �p�l�a�y�e�r� �t�o� �f�a�l�l� �o�f�f
�t�h�e� �l�e�v�e�l� �e�n�t�i�r�e�l�y�.� �T�y�p�i�c�a�l�l�y�,� �y�o�u� �w�a�n�t� �t�o� �d�e�s�i�g�n� �t�h�i�n�g�s� �s�o� �t�h�a�t� �t�h�i�s� �i�s�n�'�t� �p�o�s�s�i�b�l�e� �b�y� �u�s�i�n�g
�w�a�l�l�s� �t�h�a�t� �a�r�e� �t�o�o� �h�i�g�h� �t�o� �j�u�m�p�,� �s�p�i�k�e�s� �a�t� �t�h�e� �b�o�t�t�o�m� �o�f� �p�i�t�s�,� �a�n�d� �s�o� �o�n�.� �H�o�w�e�v�e�r�,� �i�n� �c�a�s�e� �i�t
�d�o�e�s� �h�a�p�p�e�n�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� _physics_process() � �m�e�t�h�o�d�:

if position.y > 1000:
    change_state(DEAD)

�N�o�t�e� �t�h�a�t� �i�f� �y�o�u�'�v�e� �d�e�s�i�g�n�e�d� �a� �l�e�v�e�l� �t�h�a�t� �e�x�t�e�n�d�s� �b�e�l�o�w� �a� y � �o�f� 1000 �,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �i�n�c�r�e�a�s�e
�t�h�e� �v�a�l�u�e� �t�o� �p�r�e�v�e�n�t� �a�c�c�i�d�e�n�t�a�l� �d�e�a�t�h�.

�D�o�u�b�l�e� �j�u�m�p
�D�o�u�b�l�e�-�j�u�m�p�s� �a�r�e� �a� �p�o�p�u�l�a�r� �p�l�a�t�f�o�r�m�i�n�g� �f�e�a�t�u�r�e�.� �T�h�e� �p�l�a�y�e�r� �g�e�t�s� �a� �s�e�c�o�n�d�,� �u�s�u�a�l�l�y� �s�m�a�l�l�e�r�,
�u�p�w�a�r�d�s� �b�o�o�s�t� �i�f� �t�h�e�y� �p�r�e�s�s� �t�h�e� �j�u�m�p� �k�e�y� �a� �s�e�c�o�n�d� �t�i�m�e� �w�h�i�l�e� �i�n� �t�h�e� �a�i�r�.� �T�o� �i�m�p�l�e�m�e�n�t� �t�h�i�s
�f�e�a�t�u�r�e�,� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �a� �f�e�w� �t�h�i�n�g�s� �t�o� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t�.

�F�i�r�s�t�,� �y�o�u� �w�i�l�l� �n�e�e�d� �t�w�o� �v�a�r�i�a�b�l�e�s� �t�o� �t�r�a�c�k� �t�h�e� �s�t�a�t�e�:

var max_jumps = 2
var jump_count = 0

�W�h�e�n� �e�n�t�e�r�i�n�g� �t�h�e� JUMP� �s�t�a�t�e�,� �r�e�s�e�t� �t�h�e� �n�u�m�b�e�r� �o�f� �j�u�m�p�s�:

JUMP:
    new_anim = 'jump_up'
    jump_count = 1
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�F�i�n�a�l�l�y�,� �i�n� get_input() �,� �a�l�l�o�w� �t�h�e� �j�u�m�p� �i�f� �i�t� �m�e�e�t�s� �t�h�e� �c�o�n�d�i�t�i�o�n�s�:

if jump and state == JUMP and jump_count < max_jumps:
    new_anim = 'jump_up'
    velocity.y = jump_speed / 1.5
    jump_count += 1

�N�o�t�e� �t�h�a�t� �t�h�i�s� �m�a�k�e�s� �t�h�e� �s�e�c�o�n�d� �j�u�m�p� �2�/�3� �t�h�e� �u�p�w�a�r�d� �s�p�e�e�d� �o�f� �t�h�e� �n�o�r�m�a�l� �j�u�m�p�.� �Y�o�u� �c�a�n
�a�d�j�u�s�t� �t�h�i�s� �a�c�c�o�r�d�i�n�g� �t�o� �y�o�u�r� �p�r�e�f�e�r�e�n�c�e�s�.

�D�u�s�t� �p�a�r�t�i�c�l�e�s
�D�u�s�t� �p�a�r�t�i�c�l�e�s� �a�t� �t�h�e� �c�h�a�r�a�c�t�e�r�'�s� �f�e�e�t� �a�r�e� �a� �l�o�w�-�e�f�f�o�r�t� �e�f�f�e�c�t� �t�h�a�t� �c�a�n� �a�d�d� �a� �l�o�t� �o�f� �c�h�a�r�a�c�t�e�r� �t�o
�y�o�u�r� �p�l�a�y�e�r�'�s� �m�o�v�e�m�e�n�t�s�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �a�d�d� �a� �s�m�a�l�l� �p�u�f�f� �o�f� �d�u�s�t� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� �f�e�e�t� 
�t�h�a�t� �i�s� �e�m�i�t�t�e�d� �w�h�e�n�e�v�e�r� �t�h�e�y� �l�a�n�d� �o�n� �t�h�e� �g�r�o�u�n�d�.� �T�h�i�s� �a�d�d�s� �a� �s�e�n�s�e� �o�f� �w�e�i�g�h�t� �a�n�d� �i�m�p�a�c�t
�t�o� �t�h�e� �p�l�a�y�e�r�'�s� �j�u�m�p�s�.

�A�d�d� �a� Particles2D � �n�o�d�e� �a�n�d� �n�a�m�e� �i�t� Dust �.� �N�o�t�e� �t�h�e� �w�a�r�n�i�n�g� �t�h�a�t� �a� �p�r�o�c�e�s�s� �m�a�t�e�r�i�a�l
�m�u�s�t� �b�e� �a�d�d�e�d�.� �F�i�r�s�t�,� �h�o�w�e�v�e�r�,� �s�e�t� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �t�h�e� Dust � �n�o�d�e�:

�P�r�o�p�e�r�t�y �V�a�l�u�e

�A�m�o�u�n�t 20

�L�i�f�e�t�i�m�e 0.45

�O�n�e� �S�h�o�t On

�S�p�e�e�d� �S�c�a�l�e 2

�E�x�p�l�o�s�i�v�e�n�e�s�s 0.7

�L�o�c�a�l� �C�o�o�r�d�s Off

�P�o�s�i�t�i�o�n (-2, 15)

�R�o�t�a�t�i�o�n -90

�N�o�w�,� �u�n�d�e�r� �P�r�o�c�e�s�s� �M�a�t�e�r�i�a�l�,� �a�d�d� �a� �n�e�w� ParticlesMaterial �.� �C�l�i�c�k� �o�n� �i�t� �a�n�d� �y�o�u�'�l�l� �s�e�e
�a�l�l� �t�h�e� �p�a�r�t�i�c�l�e� �s�e�t�t�i�n�g�s�.� �H�e�r�e� �a�r�e� �t�h�e� �o�n�e�s� �y�o�u� �n�e�e�d� �f�o�r� �t�h�e� �d�u�s�t� �e�f�f�e�c�t�:

�P�a�r�t�i�c�l�e� �P�r�o�p�e�r�t�y �V�a�l�u�e

�E�m�i�s�s�i�o�n� �S�h�a�p�e Box

�B�o�x� �E�x�t�e�n�t�s (1, 6, 1)

�G�r�a�v�i�t�y (0, 0, 0)

�I�n�i�t�i�a�l� �V�e�l�o�c�i�t�y 10

�V�e�l�o�c�i�t�y� �R�a�n�d�o�m 1
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�S�c�a�l�e 5

�S�c�a�l�e� �R�a�n�d�o�m � 1

�T�h�e� �d�e�f�a�u�l�t� �p�a�r�t�i�c�l�e� �c�o�l�o�r� �i�s� �w�h�i�t�e�,� �b�u�t� �t�h�e� �d�u�s�t� �e�f�f�e�c�t� �w�i�l�l� �l�o�o�k� �b�e�t�t�e�r� �a�s� �a� �t�a�n� �s�h�a�d�e�.� �I�t
�s�h�o�u�l�d� �a�l�s�o� �f�a�d�e� �a�w�a�y� �s�o� �t�h�a�t� �i�t� �a�p�p�e�a�r�s� �t�o� �d�i�s�s�i�p�a�t�e�.� �T�h�i�s� �c�a�n� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �w�i�t�h� �a
ColorRamp �.� �N�e�x�t� �t�o� �C�o�l�o�r� �R�a�m�p�,� �c�l�i�c�k� �o�n� �N�e�w� �G�r�a�d�i�e�n�t�T�e�x�t�u�r�e�.� �I�n� �t�h�e
GradientTexture � �p�r�o�p�e�r�t�i�e�s�,� �c�h�o�o�s�e� �a� �n�e�w� Gradient �.

�T�h�e� Gradient � �h�a�s� �t�w�o� �c�o�l�o�r�s�:� �a� �s�t�a�r�t� �c�o�l�o�r� �o�n� �t�h�e� �l�e�f�t� �a�n�d� �a�n� �e�n�d� �c�o�l�o�r� �o�n� �t�h�e� �r�i�g�h�t�.� �T�h�e�s�e
�a�r�e� �s�e�l�e�c�t�e�d� �b�y� �t�h�e� �s�m�a�l�l� �r�e�c�t�a�n�g�l�e�s� �a�t� �t�h�e� �e�n�d�s� �o�f� �t�h�e� �g�r�a�d�i�e�n�t�.� �C�l�i�c�k�i�n�g� �o�n� �t�h�e� �s�q�u�a�r�e� �o�n
�t�h�e� �r�i�g�h�t� �a�l�l�o�w�s� �y�o�u� �t�o� �s�e�t� �t�h�e� �c�o�l�o�r�:

�S�e�t� �t�h�e� �s�t�a�r�t� �c�o�l�o�r� �t�o� �a� �t�a�n� �s�h�a�d�e�,� �a�n�d� �s�e�t� �t�h�e� �e�n�d� �c�o�l�o�r� �t�o� �t�h�e� �s�a�m�e� �c�o�l�o�r�,� �b�u�t� �w�i�t�h� �t�h�e� �a�l�p�h�a
�v�a�l�u�e� �s�e�t� �t�o� 0� �(�t�r�a�n�s�p�a�r�e�n�t�)�.� �Y�o�u� �c�a�n� �t�e�s�t� �h�o�w� �i�t� �l�o�o�k�s� �b�y� �c�h�e�c�k�i�n�g� �t�h�e� �E�m�i�t�t�i�n�g� �b�o�x� �i�n� �t�h�e
�I�n�s�p�e�c�t�o�r�.� �B�e�c�a�u�s�e� �t�h�e� �n�o�d�e� �i�s� �s�e�t� �t�o� �O�n�e� �S�h�o�t�,� �t�h�e�r�e� �w�i�l�l� �o�n�l�y� �b�e� �o�n�e� �p�u�f�f� �o�f� �p�a�r�t�i�c�l�e�s� �a�n�d
�y�o�u� �h�a�v�e� �t�o� �c�h�e�c�k� �t�h�e� �b�o�x� �a�g�a�i�n� �t�o� �e�m�i�t� �t�h�e�m�.

�F�e�e�l� �f�r�e�e� �t�o� �a�l�t�e�r� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �f�r�o�m� �w�h�a�t� �i�s� �l�i�s�t�e�d� �h�e�r�e�.� �E�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� Particles2D
�s�e�t�t�i�n�g�s� �c�a�n� �b�e� �g�r�e�a�t� �f�u�n�,� �a�n�d� �o�f�t�e�n� �y�o�u�'�l�l� �s�t�u�m�b�l�e� �o�n� �t�o� �a� �v�e�r�y� �n�i�c�e� �e�f�f�e�c�t� �j�u�s�t� �b�y� �t�i�n�k�e�r�i�n�g�.
�O�n�c�e� �y�o�u�'�r�e� �h�a�p�p�y� �w�i�t�h� �t�h�e� �a�p�p�e�a�r�a�n�c�e�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �t�h�e� �P�l�a�y�e�r�'�s
_physics_process() � �c�o�d�e�:

if state == JUMP and is_on_floor():
    change_state(IDLE)
    $Dust.emitting = true # add this line

�R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �e�v�e�r�y� �t�i�m�e� �y�o�u�r� �c�h�a�r�a�c�t�e�r� �l�a�n�d�s� �o�n� �t�h�e� �g�r�o�u�n�d�,� �a� �s�m�a�l�l� �p�u�f�f� �o�f� �d�u�s�t� �w�i�l�l
�a�p�p�e�a�r�.
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�C�r�o�u�c�h�i�n�g� �s�t�a�t�e
�T�h�e� �c�r�o�u�c�h�i�n�g� �s�t�a�t�e� �i�s� �u�s�e�f�u�l� �i�f� �y�o�u� �h�a�v�e� �e�n�e�m�i�e�s� �o�r� �p�r�o�j�e�c�t�i�l�e�s� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �n�e�e�d�s� �t�o
�d�o�d�g�e� �b�y� �d�u�c�k�i�n�g� �u�n�d�e�r� �t�h�e�m�.� �T�h�e� �s�p�r�i�t�e� �s�h�e�e�t� �c�o�n�t�a�i�n�s� �a� �t�w�o�-�f�r�a�m�e� �a�n�i�m�a�t�i�o�n� �f�o�r� �t�h�i�s
�s�t�a�t�e�:

�A�d�d� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �c�a�l�l�e�d� �c�r�o�u�c�h� �t�o� �t�h�e� �p�l�a�y�e�r�'�s� AnimationPlayer �.� �S�e�t� �i�t�s� �L�e�n�g�t�h� �t�o
0.2 � �a�n�d� �a�d�d� �a� �t�r�a�c�k� �f�o�r� �t�h�e� �F�r�a�m�e� �p�r�o�p�e�r�t�y� �t�h�a�t� �c�h�a�n�g�e�s� �t�h�e� �v�a�l�u�e� �f�r�o�m� 3� �t�o� 4�.� �S�e�t� �t�h�e
�a�n�i�m�a�t�i�o�n� �t�o� �l�o�o�p�.

�I�n� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�r�i�p�t�,� �a�d�d� �t�h�e� �n�e�w� �s�t�a�t�e� �t�o� �t�h�e� enum� �a�n�d� �s�t�a�t�e� �c�h�a�n�g�e�:

enum {IDLE, RUN, JUMP, HURT, DEAD, CROUCH}

CROUCH:
    new_anim = 'crouch'

�I�n� �t�h�e� get_input() � �m�e�t�h�o�d�,� �y�o�u� �n�e�e�d� �t�o� �h�a�n�d�l�e� �t�h�e� �v�a�r�i�o�u�s� �s�t�a�t�e� �t�r�a�n�s�i�t�i�o�n�s�.� �W�h�e�n� �o�n� �t�h�e
�g�r�o�u�n�d�,� �t�h�e� �d�o�w�n� �i�n�p�u�t� �s�h�o�u�l�d� �t�r�a�n�s�i�t�i�o�n� �t�o� CROUCH�.� �W�h�e�n� �i�n� CROUCH�,� �r�e�l�e�a�s�i�n�g� �t�h�e� �d�o�w�n
�i�n�p�u�t� �s�h�o�u�l�d� �t�r�a�n�s�i�t�i�o�n� �t�o� IDLE �.� �F�i�n�a�l�l�y�,� �i�f� �i�n� �t�h�e� CROUCH� �s�t�a�t�e� �a�n�d� �l�e�f�t� �o�r� �r�i�g�h�t� �i�s� �p�r�e�s�s�e�d�,
�t�h�e� �s�t�a�t�e� �s�h�o�u�l�d� �c�h�a�n�g�e� �t�o� RUN�:

var down = Input.is_action_pressed('crouch')

if down and is_on_floor():
    change_state(CROUCH)
if !down and state == CROUCH:
    change_state(IDLE)

�Y�o�u� �a�l�s�o� �n�e�e�d� �t�o� �c�h�a�n�g�e� �t�h�i�s� �l�i�n�e�:

if state == IDLE and velocity.x != 0:
    change_state(RUN)
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�T�o� �t�h�i�s�:

if state in [IDLE, CROUCH] and velocity.x != 0:
    change_state(RUN)

�T�h�a�t�'�s� �i�t�!� �R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �t�r�y� �o�u�t� �y�o�u�r� �n�e�w� �a�n�i�m�a�t�i�o�n� �s�t�a�t�e�.

�C�l�i�m�b�i�n�g� �l�a�d�d�e�r�s
�T�h�e� �p�l�a�y�e�r� �a�n�i�m�a�t�i�o�n� �a�l�s�o� �i�n�c�l�u�d�e�s� �f�r�a�m�e�s� �f�o�r� �a� �c�l�i�m�b�i�n�g� �a�c�t�i�o�n�,� �a�n�d� �t�h�e� �t�i�l�e�s�e�t� �c�o�n�t�a�i�n�s
�l�a�d�d�e�r�s�.� �C�u�r�r�e�n�t�l�y�,� �t�h�e� �l�a�d�d�e�r� �t�i�l�e�s� �d�o� �n�o�t�h�i�n�g�:� �i�n� �t�h�e� �T�i�l�e�S�e�t�,� �t�h�e�y� �d�o� �n�o�t� �h�a�v�e� �a�n�y
�c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �a�s�s�i�g�n�e�d�.� �T�h�a�t�'�s� �f�i�n�e�,� �b�e�c�a�u�s�e� �y�o�u� �d�o�n�'�t� �w�a�n�t� �t�h�e� �p�l�a�y�e�r� �t�o� �c�o�l�l�i�d�e� �w�i�t�h� �t�h�e
�l�a�d�d�e�r�s�;� �y�o�u� �w�a�n�t� �t�o� �b�e� �a�b�l�e� �t�o� �m�o�v�e� �u�p� �a�n�d� �d�o�w�n� �o�n� �t�h�e�m�.

�P�l�a�y�e�r� �c�o�d�e
�S�t�a�r�t� �b�y� �c�l�i�c�k�i�n�g� �o�n� �t�h�e� �p�l�a�y�e�r�'�s� AnimationPlayer � �a�n�d� �a�d�d�i�n�g� �a� �n�e�w� �a�n�i�m�a�t�i�o�n� �n�a�m�e�d
climb �.� �I�t�s� �L�e�n�g�t�h� �s�h�o�u�l�d� �b�e� �s�e�t� �t�o� 0.4 � �s�e�c�o�n�d�s� �a�n�d� �t�h�e� �F�r�a�m�e� �v�a�l�u�e�s� �f�o�r� �t�h�e� Sprite � �a�r�e� 0,
1, 0, 2 �.� �S�e�t� �t�h�e� �a�n�i�m�a�t�i�o�n� �t�o� �l�o�o�p�.

�N�o�w�,� �g�o� �t�o� Player.gd � �a�n�d� �a�d�d� �a� �n�e�w� �s�t�a�t�e�,� CLIMB�,� �t�o� �t�h�e� �s�t�a�t�e� �e�n�u�m�.� �I�n� �a�d�d�i�t�i�o�n�,� �a�d�d� �t�w�o
�n�e�w� �v�a�r�i�a�b�l�e�s� �t�o� �t�h�e� �d�e�c�l�a�r�a�t�i�o�n�s� �a�t� �t�h�e� �t�o�p�:

export (int) var climb_speed
var is_on_ladder = false

is_on_ladder � �w�i�l�l� �b�e� �u�s�e�d� �t�o� �t�e�l�l� �i�f� �t�h�e� �p�l�a�y�e�r� �i�s� �o�n� �a� �l�a�d�d�e�r� �o�r� �n�o�t�.� �U�s�i�n�g� �t�h�i�s�,� �y�o�u� �c�a�n
�d�e�c�i�d�e� �w�h�e�t�h�e�r� �t�h�e� �u�p� �a�r�r�o�w� �s�h�o�u�l�d� �h�a�v�e� �a�n�y� �e�f�f�e�c�t�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �s�e�t� �C�l�i�m�b� �S�p�e�e�d� �t�o
50 �.

�I�n� change_state() �,� �a�d�d� �a� �c�o�n�d�i�t�i�o�n� �f�o�r� �t�h�e� �n�e�w� �s�t�a�t�e�:

CLIMB:
    new_anim = 'climb'

�N�e�x�t�,� �i�n� _get_input() �,� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �t�h�e� climb � �i�n�p�u�t� �a�c�t�i�o�n� �a�n�d� �a�d�d� �t�h�e� �c�o�d�e� �t�o
�d�e�t�e�r�m�i�n�e� �w�h�e�n� �t�o� �t�r�i�g�g�e�r� �t�h�e� �n�e�w� �s�t�a�t�e�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:

var climb = Input.is_action_pressed('climb')

if climb and state != CLIMB and is_on_ladder:
    change_state(CLIMB)
if state == CLIMB:
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    if climb:
        velocity.y = -climb_speed
    elif down:
        velocity.y = climb_speed
    else:
        velocity.y = 0
        $AnimationPlayer.play("climb")
if state == CLIMB and not is_on_ladder:
    change_state(IDLE)

�H�e�r�e�,� �y�o�u� �h�a�v�e� �t�h�r�e�e� �n�e�w� �c�o�n�d�i�t�i�o�n�s� �t�o� �c�h�e�c�k�.� �F�i�r�s�t�,� �i�f� �t�h�e� �p�l�a�y�e�r� �i�s� �n�o�t� �i�n� �t�h�e� CLIMB� �s�t�a�t�e�,
�b�u�t� �i�s� �o�n� �a� �l�a�d�d�e�r�,� �t�h�e�n� �p�r�e�s�s�i�n�g� �u�p� �s�h�o�u�l�d� �s�t�a�r�t� �m�a�k�e� �t�h�e� �p�l�a�y�e�r� �s�t�a�r�t� �c�l�i�m�b�i�n�g�.� �N�e�x�t�,� �i�f� �t�h�e
�p�l�a�y�e�r� �i�s� �c�l�i�m�b�i�n�g�,� �t�h�e�n� �u�p� �a�n�d� �d�o�w�n� �s�h�o�u�l�d� �m�o�v�e� �t�h�e�m� �a�c�c�o�r�d�i�n�g�l�y�,� �b�u�t� �h�a�l�t� �m�o�v�e�m�e�n�t� �i�f
�n�o� �k�e�y�s� �a�r�e� �p�r�e�s�s�e�d�.� �F�i�n�a�l�l�y�,� �i�f� �t�h�e� �p�l�a�y�e�r� �l�e�a�v�e�s� �t�h�e� �l�a�d�d�e�r� �w�h�i�l�e� �c�l�i�m�b�i�n�g�,� �i�t� �w�i�l�l� �l�e�a�v�e� �t�h�e
CLIMB� �s�t�a�t�e�.� 

�T�h�e� �o�n�e� �r�e�m�a�i�n�i�n�g� �i�s�s�u�e� �i�s� �y�o�u� �n�e�e�d� �g�r�a�v�i�t�y� �t�o� �s�t�o�p� �p�u�l�l�i�n�g� �t�h�e� �p�l�a�y�e�r� �d�o�w�n�w�a�r�d�s� �w�h�e�n
�c�l�i�m�b�i�n�g�.� �A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�d�i�t�i�o�n� �t�o� �t�h�e� �g�r�a�v�i�t�y� �c�o�d�e� �i�n� _physics_process() �:

if state != CLIMB:
    velocity.y += gravity * delta

�N�o�w�,� �t�h�e� �p�l�a�y�e�r� �i�s� �r�e�a�d�y�,� �a�n�d� �y�o�u� �c�a�n� �a�d�d� �s�o�m�e� �l�a�d�d�e�r�s� �t�o� �y�o�u�r� �l�e�v�e�l� �m�a�p�.

�L�e�v�e�l� �c�o�d�e
�P�l�a�c�e� �a� �f�e�w� �l�a�d�d�e�r� �t�i�l�e�s� �s�o�m�e�w�h�e�r�e� �o�n� �y�o�u�r� �m�a�p�,� �t�h�e�n� �a�d�d� �a� �L�a�d�d�e�r� Area2D � �t�o� �t�h�e� �l�e�v�e�l
�s�c�e�n�e�.� �G�i�v�e� �t�h�i�s� �n�o�d�e� �a� CollisionShape2D � �w�i�t�h� �a� �r�e�c�t�a�n�g�u�l�a�r� �s�h�a�p�e�.� �T�h�e� �b�e�s�t� �w�a�y� �t�o� �s�i�z�e
�t�h�e� �a�r�e�a� �i�s� �t�o� �u�s�e� �g�r�i�d� �s�n�a�p�p�i�n�g�.� �T�u�r�n� �t�h�i�s� �o�n� �v�i�a� �t�h�e� �m�e�n�u� �a�n�d� �u�s�e� �C�o�n�f�i�g�u�r�e� �S�n�a�p�.�.�.� �t�o� �s�e�t
�t�h�e� �g�r�i�d� �s�t�e�p� �t�o� (4, 4) �:
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�A�d�j�u�s�t� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �s�o� �t�h�a�t� �i�t� �c�o�v�e�r�s� �t�h�e� �c�e�n�t�e�r� �p�o�r�t�i�o�n� �o�f� �t�h�e� �l�a�d�d�e�r� �f�r�o�m� �t�o�p� �t�o
�b�o�t�t�o�m�.� �I�f� �y�o�u� �m�a�k�e� �t�h�e� �s�h�a�p�e� �f�u�l�l�y� �a�s� �w�i�d�e� �a�s� �t�h�e� �l�a�d�d�e�r�,� �t�h�e� �p�l�a�y�e�r� �w�i�l�l� �s�t�i�l�l� �c�o�u�n�t� �a�s
�c�l�i�m�b�i�n�g� �e�v�e�n� �w�h�e�n� �h�a�n�g�i�n�g� �o�f�f� �t�h�e� �s�i�d�e�.� �Y�o�u� �m�a�y� �f�i�n�d� �t�h�a�t� �t�h�i�s� �l�o�o�k�s� �a� �b�i�t� �o�d�d�,� �s�o� �m�a�k�i�n�g
�t�h�e� �s�h�a�p�e� �a� �b�i�t� �s�m�a�l�l�e�r� �t�h�a�n� �t�h�e� �w�i�d�t�h� �o�f� �t�h�e� �l�a�d�d�e�r� �w�i�l�l� �p�r�e�v�e�n�t� �t�h�i�s�.

�C�o�n�n�e�c�t� �t�h�e� body_entered � �a�n�d� body_exited � �s�i�g�n�a�l�s� �o�f� �t�h�e� Ladder � �a�n�d� �a�d�d� �t�h�e
�f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� �h�a�v�e� �t�h�e�m� �s�e�t� �t�h�e� �P�l�a�y�e�r�'�s� �l�a�d�d�e�r� �v�a�r�i�a�b�l�e�:

func _on_Ladder_body_entered(body):
    if body.name == "Player":
        body.is_on_ladder = true

func _on_Ladder_body_exited(body):
    if body.name == "Player":
        body.is_on_ladder = false

�N�o�w� �y�o�u� �c�a�n� �g�i�v�e� �i�t� �a� �t�r�y�.� �Y�o�u� �s�h�o�u�l�d� �b�e� �a�b�l�e� �t�o� �w�a�l�k� �t�o� �t�h�e� �l�a�d�d�e�r� �a�n�d� �c�l�i�m�b� �u�p� �a�n�d� �d�o�w�n
�i�t�.� �N�o�t�e� �t�h�a�t� �i�f� �y�o�u� �a�r�e� �a�t� �t�h�e� �t�o�p� �o�f� �a� �l�a�d�d�e�r� �a�n�d� �s�t�e�p� �o�n�t�o� �i�t�,� �y�o�u�'�l�l� �f�a�l�l� �t�o� �t�h�e� �b�o�t�t�o�m� �r�a�t�h�e�r
�t�h�a�n� �c�l�i�m�b� �d�o�w�n� �(�a�l�t�h�o�u�g�h� �p�r�e�s�s�i�n�g� �u�p� �a�s� �y�o�u� �f�a�l�l� �w�i�l�l� �g�r�a�b� �t�h�e� �l�a�d�d�e�r�)�.� �I�f� �y�o�u� �p�r�e�f�e�r� �t�o
�a�u�t�o�m�a�t�i�c�a�l�l�y� �t�r�a�n�s�i�t�i�o�n� �t�o� �t�h�e� �c�l�i�m�b�i�n�g� �s�t�a�t�e�,� �y�o�u� �c�a�n� �a�d�d� �a�n� �a�d�d�i�t�i�o�n�a�l� �f�a�l�l�i�n�g� �c�h�e�c�k� �i�n
_physics_process() �.

�M�o�v�i�n�g� �p�l�a�t�f�o�r�m�s
�M�a�k�e� �a� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a� KinematicBody2D � �r�o�o�t� �n�o�d�e�.� �A�d�d� �a� Sprite � �c�h�i�l�d� �a�n�d� �u�s�e� �t�h�e
res://assets/environment/layers/tileset.png � �s�p�r�i�t�e� �s�h�e�e�t� �a�s� �t�h�e� �T�e�x�t�u�r�e� �w�i�t�h
�R�e�g�i�o�n� �e�n�a�b�l�e�d� �s�o� �y�o�u� �c�a�n� �c�h�o�o�s�e� �o�n�e� �p�a�r�t�i�c�u�l�a�r� �t�i�l�e�.� �Y�o�u� �p�r�o�b�a�b�l�y� �w�a�n�t� �y�o�u�r� �p�l�a�t�f�o�r�m� �t�o
�b�e� �w�i�d�e�r� �t�h�a�n� �o�n�e� �t�i�l�e�,� �s�o� �d�u�p�l�i�c�a�t�e� �t�h�e� Sprite � �a�s� �m�a�n�y� �t�i�m�e�s� �a�s� �y�o�u� �l�i�k�e�.� �T�u�r�n� �g�r�i�d
�s�n�a�p�p�i�n�g� �o�n� �s�o� �t�h�a�t� �t�h�e� �s�p�r�i�t�e�s� �c�a�n� �b�e� �a�l�i�g�n�e�d� �i�n� �a� �r�o�w�:
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�A� �g�r�i�d� �s�e�t�t�i�n�g� �o�f� (8, 8) � �w�o�r�k�s� �w�e�l�l� �f�o�r� �a�l�i�g�n�i�n�g� �t�h�e� �t�i�l�e�s�.� �A�d�d� �a� �r�e�c�t�a�n�g�u�l�a�r
CollisionShape2D � �t�h�a�t� �c�o�v�e�r�s� �t�h�e� �i�m�a�g�e�:

�P�l�a�t�f�o�r�m� �m�o�v�e�m�e�n�t� �c�a�n� �b�e� �m�a�d�e� �v�e�r�y� �c�o�m�p�l�e�x� �(�f�o�l�l�o�w�i�n�g� �p�a�t�h�s�,� �c�h�a�n�g�i�n�g� �s�p�e�e�d�s�,� �a�n�d� �s�o
�o�n�)�,� �b�u�t� �t�h�i�s� �e�x�a�m�p�l�e� �w�i�l�l� �s�t�i�c�k� �w�i�t�h� �a� �p�l�a�t�f�o�r�m� �t�h�a�t� �m�o�v�e�s� �h�o�r�i�z�o�n�t�a�l�l�y� �b�a�c�k� �a�n�d� �f�o�r�t�h
�b�e�t�w�e�e�n� �t�w�o� �o�b�j�e�c�t�s�.

�H�e�r�e� �i�s� �t�h�e� �p�l�a�t�f�o�r�m�'�s� �s�c�r�i�p�t�:

extends KinematicBody2D

export (Vector2) var velocity

func _physics_process(delta):
    var collision = move_and_collide(velocity * delta)
    if collision:
        velocity = velocity.bounce(collision.normal)

�T�h�i�s� �t�i�m�e�,� �y�o�u�'�r�e� �u�s�i�n�g� move_and_collide() � �t�o� �m�o�v�e� �t�h�e� �k�i�n�e�m�a�t�i�c� �b�o�d�y�.� �T�h�i�s� �i�s� �a� �b�e�t�t�e�r
�c�h�o�i�c�e� �s�i�n�c�e� �t�h�e� �p�l�a�t�f�o�r�m� �s�h�o�u�l�d�n�'�t� �s�l�i�d�e� �w�h�e�n� �i�t� �c�o�l�l�i�d�e�s� �w�i�t�h� �a�n�o�t�h�e�r� �w�a�l�l�.� �I�n�s�t�e�a�d�,� �i�t
�b�o�u�n�c�e�s� �o�f�f� �t�h�e� �c�o�l�l�i�d�i�n�g� �b�o�d�y�.� �A�s� �l�o�n�g� �a�s� �y�o�u�r� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s� �a�r�e� �r�e�c�t�a�n�g�u�l�a�r� �(�a�s� �t�h�e
TileMap � �b�o�d�i�e�s� �a�r�e�)�,� �t�h�i�s� �m�e�t�h�o�d� �w�i�l�l� �w�o�r�k� �f�i�n�e�.� �I�f� �y�o�u� �h�a�v�e� �a� �r�o�u�n�d�e�d� �o�b�j�e�c�t�,� �t�h�e� �b�o�u�n�c�e
�m�a�y� �s�e�n�d� �t�h�e� �p�l�a�t�f�o�r�m� �o�f�f� �i�n� �a� �s�t�r�a�n�g�e� �d�i�r�e�c�t�i�o�n�,� �i�n� �w�h�i�c�h� �c�a�s�e� �y�o�u� �s�h�o�u�l�d� �u�s�e� �s�o�m�e�t�h�i�n�g
�l�i�k�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o� �k�e�e�p� �t�h�e� �m�o�t�i�o�n� �h�o�r�i�z�o�n�t�a�l�:

func _physics_process(delta):
    var collision = move_and_collide(velocity * delta)
    if collision:
        velocity.x *= -1

�S�e�t� �t�h�e� �V�e�l�o�c�i�t�y� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �t�o� (50, 0) �,� �t�h�e�n� �g�o� �t�o� �y�o�u�r� �l�e�v�e�l� �s�c�e�n�e� �a�n�d� �i�n�s�t�a�n�c�e� �o�n�e� �o�f
�t�h�e�s�e� �o�b�j�e�c�t�s� �s�o�m�e�w�h�e�r�e� �i�n� �y�o�u�r� �l�e�v�e�l�.� �M�a�k�e� �s�u�r�e� �i�t� �i�s� �b�e�t�w�e�e�n� �t�w�o� �o�b�j�e�c�t�s� �s�o� �t�h�a�t� �i�t� �c�a�n
�m�o�v�e� �b�a�c�k� �a�n�d� �f�o�r�t�h� �b�e�t�w�e�e�n� �t�h�e�m�.
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�R�u�n� �t�h�e� �s�c�e�n�e� �a�n�d� �t�r�y� �j�u�m�p�i�n�g� �o�n� �t�h�e� �m�o�v�i�n�g� �p�l�a�t�f�o�r�m�.� �S�i�n�c�e� �t�h�e� �P�l�a�y�e�r� �i�s� �u�s�i�n�g
move_and_slide() �,� �t�h�e�y� �w�i�l�l� �a�u�t�o�m�a�t�i�c�a�l�l�y� �m�o�v�e� �a�l�o�n�g� �w�i�t�h� �t�h�e� �p�l�a�t�f�o�r�m� �i�f� �y�o�u� �s�t�a�n�d� �o�n
�i�t�.

�A�d�d� �a�s� �m�a�n�y� �o�f� �t�h�e�s�e� �o�b�j�e�c�t�s� �a�s� �y�o�u� �l�i�k�e� �t�o� �y�o�u�r� �l�e�v�e�l�.� �T�h�e�y� �w�i�l�l� �e�v�e�n� �b�o�u�n�c�e� �o�f�f� �e�a�c�h
�o�t�h�e�r�,� �s�o� �y�o�u� �c�a�n� �m�a�k�e� �c�h�a�i�n�s� �o�f� �m�o�v�i�n�g� �p�l�a�t�f�o�r�m�s� �t�h�a�t� �c�o�v�e�r� �a� �l�a�r�g�e� �d�i�s�t�a�n�c�e� �a�n�d� �r�e�q�u�i�r�e
�c�a�r�e�f�u�l� �t�i�m�i�n�g� �o�f� �t�h�e� �p�l�a�y�e�r�'�s� �j�u�m�p�s�.

�S�u�m�m�a�r�y
�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u� �l�e�a�r�n�e�d� �h�o�w� �t�o� �u�s�e� �t�h�e� KinematicBody2D � �n�o�d�e� �t�o� �c�r�e�a�t�e� �a�r�c�a�d�e�-�s�t�y�l�e
�p�h�y�s�i�c�s�.� �Y�o�u� �a�l�s�o� �u�s�e�d� �t�h�e� AnimationPlayer � �t�o� �c�r�e�a�t�e� �a� �v�a�r�i�e�t�y� �o�f� �a�n�i�m�a�t�i�o�n�s� �f�o�r
�c�h�a�r�a�c�t�e�r� �b�e�h�a�v�i�o�r�,� �a�n�d� �m�a�d�e� �e�x�t�e�n�s�i�v�e� �u�s�e� �o�f� �w�h�a�t� �y�o�u� �l�e�a�r�n�e�d� �i�n� �e�a�r�l�i�e�r� �p�r�o�j�e�c�t�s� �t�o� �t�i�e
�e�v�e�r�y�t�h�i�n�g� �t�o�g�e�t�h�e�r�.� �H�o�p�e�f�u�l�l�y�,� �b�y� �t�h�i�s� �p�o�i�n�t�,� �y�o�u� �h�a�v�e� �a� �g�o�o�d� �g�r�a�s�p� �o�f� �t�h�e� �s�c�e�n�e� �s�y�s�t�e�m
�a�n�d� �h�o�w� �a� �G�o�d�o�t� �p�r�o�j�e�c�t� �i�s� �s�t�r�u�c�t�u�r�e�d�.

�R�e�m�e�m�b�e�r� �t�h�e� �S�t�r�e�t�c�h� �M�o�d�e� �a�n�d� �A�s�p�e�c�t� �p�r�o�p�e�r�t�i�e�s� �y�o�u� �s�e�t� �i�n� �t�h�e� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �a�t� �t�h�e
�b�e�g�i�n�n�i�n�g�?� �R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �o�b�s�e�r�v�e� �w�h�a�t� �h�a�p�p�e�n�s� �w�h�e�n� �y�o�u� �r�e�s�i�z�e� �t�h�e� �g�a�m�e� �w�i�n�d�o�w�.
�T�h�e�s�e� �s�e�t�t�i�n�g�s� �a�r�e� �t�h�e� �b�e�s�t� �f�o�r� �t�h�i�s� �s�t�y�l�e� �o�f� �g�a�m�e�,� �b�u�t� �t�r�y� �c�h�a�n�g�i�n�g� �t�h�e� �S�t�r�e�t�c�h� �M�o�d�e� �t�o
�V�i�e�w�p�o�r�t� �i�n�s�t�e�a�d�,� �t�h�e�n� �m�a�k�e� �y�o�u�r� �g�a�m�e� �w�i�n�d�o�w� �v�e�r�y� �w�i�d�e� �o�r� �t�a�l�l�.� �E�x�p�e�r�i�m�e�n�t� �w�i�t�h� �t�h�e
�o�t�h�e�r� �s�e�t�t�i�n�g�s� �t�o� �s�e�e� �t�h�e� �e�f�f�e�c�t� �o�f� �t�h�e� �d�i�f�f�e�r�e�n�t� �r�e�s�i�z�i�n�g� �o�p�t�i�o�n�s�.

�O�n�c�e� �a�g�a�i�n�,� �b�e�f�o�r�e� �m�o�v�i�n�g� �o�n�,� �t�a�k�e� �a� �f�e�w� �m�o�m�e�n�t�s� �t�o� �p�l�a�y� �y�o�u�r� �g�a�m�e� �a�n�d� �l�o�o�k� �t�h�r�o�u�g�h� �i�t�s
�v�a�r�i�o�u�s� �s�c�e�n�e�s� �a�n�d� �s�c�r�i�p�t�s� �t�o� �r�e�v�i�e�w� �h�o�w� �y�o�u� �b�u�i�l�t� �i�t�.� �R�e�v�i�e�w� �a�n�y� �s�e�c�t�i�o�n�s� �o�f� �t�h�i�s� �c�h�a�p�t�e�r
�t�h�a�t� �y�o�u� �f�o�u�n�d� �p�a�r�t�i�c�u�l�a�r�l�y� �t�r�i�c�k�y�.

�I�n� �t�h�e� �n�e�x�t� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �m�a�k�e� �t�h�e� �j�u�m�p� �t�o� �3�D�!
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�T�h�e� �p�r�e�v�i�o�u�s� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �b�o�o�k� �h�a�v�e� �b�e�e�n� �d�e�s�i�g�n�e�d� �i�n� �2�D� �s�p�a�c�e�.� �T�h�i�s� �i�s� �i�n�t�e�n�t�i�o�n�a�l�,� �i�n
�o�r�d�e�r� �t�o� �i�n�t�r�o�d�u�c�e� �t�h�e� �v�a�r�i�o�u�s� �f�e�a�t�u�r�e�s� �a�n�d� �c�o�n�c�e�p�t�s� �o�f� �G�o�d�o�t� �w�h�i�l�e� �k�e�e�p�i�n�g� �t�h�e� �p�r�o�j�e�c�t�s�'
�s�c�o�p�e�s� �l�i�m�i�t�e�d�.� �I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �v�e�n�t�u�r�e� �i�n�t�o� �t�h�e� �3�D� �s�i�d�e� �o�f� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�.� �F�o�r
�s�o�m�e�,� �3�D� �d�e�v�e�l�o�p�m�e�n�t� �f�e�e�l�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �m�a�n�a�g�e�;� �f�o�r� �o�t�h�e�r�s�,� �i�t� �i�s� �m�o�r�e
�s�t�r�a�i�g�h�t�f�o�r�w�a�r�d�.� �I�n� �e�i�t�h�e�r� �c�a�s�e�,� �t�h�e�r�e� �i�s� �c�e�r�t�a�i�n�l�y� �a�n� �a�d�d�i�t�i�o�n�a�l� �l�a�y�e�r� �o�f� �c�o�m�p�l�e�x�i�t�y� �f�o�r� �y�o�u
�t�o� �u�n�d�e�r�s�t�a�n�d�.

�I�f� �y�o�u�'�v�e� �n�e�v�e�r� �w�o�r�k�e�d� �w�i�t�h� �a�n�y� �k�i�n�d� �o�f� �3�D� �s�o�f�t�w�a�r�e� �b�e�f�o�r�e�,� �y�o�u� �m�a�y� �f�i�n�d� �y�o�u�r�s�e�l�f
�e�n�c�o�u�n�t�e�r�i�n�g� �m�a�n�y� �n�e�w� �c�o�n�c�e�p�t�s�.� �T�h�i�s� �c�h�a�p�t�e�r� �w�i�l�l� �e�x�p�l�a�i�n� �t�h�e�m� �a�s� �m�u�c�h� �a�s� �p�o�s�s�i�b�l�e�,� �b�u�t
�r�e�m�e�m�b�e�r� �t�o� �r�e�f�e�r� �t�o� �t�h�e� �G�o�d�o�t� �d�o�c�u�m�e�n�t�a�t�i�o�n� �w�h�e�n�e�v�e�r� �y�o�u� �n�e�e�d� �a� �m�o�r�e� �i�n�-�d�e�p�t�h
�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �t�o�p�i�c�.

�T�h�e� �g�a�m�e� �y�o�u�'�l�l� �m�a�k�e� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �i�s� �c�a�l�l�e�d� �M�i�n�i�g�o�l�f�.� �T�h�i�s� �w�i�l�l� �c�o�n�s�i�s�t� �o�f� �a� �s�m�a�l�l
�c�u�s�t�o�m�i�z�a�b�l�e� �c�o�u�r�s�e�,� �a� �b�a�l�l�,� �a�n�d� �a�n� �i�n�t�e�r�f�a�c�e� �f�o�r� �a�i�m�i�n�g� �a�n�d� �s�h�o�o�t�i�n�g� �t�h�e� �b�a�l�l� �t�o�w�a�r�d�s� �t�h�e
�h�o�l�e�.

�T�h�i�s� �i�s� �w�h�a�t� �y�o�u�'�l�l� �l�e�a�r�n� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�:

�N�a�v�i�g�a�t�i�n�g� �G�o�d�o�t�'�s� �3�D� �e�d�i�t�o�r
�T�h�e� �S�p�a�t�i�a�l� �n�o�d�e� �a�n�d� �i�t�s� �p�r�o�p�e�r�t�i�e�s
�I�m�p�o�r�t�i�n�g� �3�D� �m�e�s�h�e�s� �a�n�d� �u�s�i�n�g� �3�D� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s
�H�o�w� �t�o� �u�s�e� �3�D� �c�a�m�e�r�a�s�,� �b�o�t�h� �s�t�a�t�i�o�n�a�r�y� �a�n�d� �m�o�v�i�n�g
�U�s�i�n�g� �G�r�i�d�M�a�p� �t�o� �p�l�a�c�e� �t�h�e� �t�i�l�e�s� �o�f� �y�o�u�r� �g�o�l�f� �c�o�u�r�s�e
�S�e�t�t�i�n�g� �u�p� �l�i�g�h�t�i�n�g� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t
�A�n� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �P�B�R� �r�e�n�d�e�r�i�n�g� �a�n�d� �m�a�t�e�r�i�a�l�s

�B�u�t� �f�i�r�s�t�,� �h�e�r�e�'�s� �a� �b�r�i�e�f� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �3�D� �i�n� �G�o�d�o�t�.



�3�D� �M�i�n�i�g�o�l�f �C�h�a�p�t�e�r� �6

�[� �2�0�0� �]

�I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �3�D
�O�n�e� �o�f� �t�h�e� �s�t�r�e�n�g�t�h�s� �o�f� �G�o�d�o�t� �i�s� �i�t�s� �a�b�i�l�i�t�y� �t�o� �h�a�n�d�l�e� �b�o�t�h� �2�D� �a�n�d� �3�D� �g�a�m�e�s�.� �W�h�i�l�e� �m�u�c�h� �o�f
�w�h�a�t� �y�o�u�'�v�e� �l�e�a�r�n�e�d� �e�a�r�l�i�e�r� �i�n� �t�h�i�s� �b�o�o�k� �a�p�p�l�i�e�s� �e�q�u�a�l�l�y� �w�e�l�l� �i�n� �3�D� �(�n�o�d�e�s�,� �s�c�e�n�e�s�,� �s�i�g�n�a�l�s�,
�a�n�d� �s�o� �o�n�)�,� �c�h�a�n�g�i�n�g� �f�r�o�m� �2�D� �t�o� �3�D� �b�r�i�n�g�s� �w�i�t�h� �i�t� �a� �w�h�o�l�e� �n�e�w� �l�a�y�e�r� �o�f� �c�o�m�p�l�e�x�i�t�y� �a�n�d
�c�a�p�a�b�i�l�i�t�i�e�s�.� �F�i�r�s�t�,� �y�o�u�'�l�l� �f�i�n�d� �t�h�a�t� �t�h�e�r�e� �a�r�e� �s�o�m�e� �a�d�d�i�t�i�o�n�a�l� �f�e�a�t�u�r�e�s� �a�v�a�i�l�a�b�l�e� �i�n� �t�h�e� �3�D
�e�d�i�t�o�r� �w�i�n�d�o�w�,� �a�n�d� �i�t�'�s� �a� �g�o�o�d� �i�d�e�a� �t�o� �f�a�m�i�l�i�a�r�i�z�e� �y�o�u�r�s�e�l�f� �w�i�t�h� �h�o�w� �t�o� �n�a�v�i�g�a�t�e� �i�n� �t�h�e� �3�D
�e�d�i�t�o�r� �w�i�n�d�o�w�.

�O�r�i�e�n�t�i�n�g� �i�n� �3�D� �s�p�a�c�e
�W�h�e�n� �y�o�u� �c�l�i�c�k� �o�n� �t�h�e� �3�D� �b�u�t�t�o�n� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�,� �y�o�u� �w�i�l�l� �s�e�e� �t�h�e� �3�D
�p�r�o�j�e�c�t� �v�i�e�w�:

�T�h�e� �f�i�r�s�t� �t�h�i�n�g� �y�o�u� �s�h�o�u�l�d� �n�o�t�i�c�e� �i�s� �t�h�e� �t�h�r�e�e� �c�o�l�o�r�e�d� �l�i�n�e�s� �i�n� �t�h�e� �c�e�n�t�e�r�.� �T�h�e�s�e� �a�r�e� �t�h�e� �x
�(�r�e�d�)�,� �y� �(�g�r�e�e�n�)�,� �a�n�d� �z� �(�b�l�u�e�)� �a�x�e�s�.� �T�h�e� �p�o�i�n�t� �w�h�e�r�e� �t�h�e�y� �m�e�e�t� �i�s� �t�h�e� �o�r�i�g�i�n�,� �w�i�t�h� �c�o�o�r�d�i�n�a�t�e�s
�o�f� (0, 0, 0) �.
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�J�u�s�t� �a�s� �y�o�u� �u�s�e�d� Vector2(x, y) � �t�o� �i�n�d�i�c�a�t�e� �a� �p�o�s�i�t�i�o�n� �i�n� �t�w�o�-
�d�i�m�e�n�s�i�o�n�a�l� �s�p�a�c�e�,� Vector3(x, y, z) � �d�e�s�c�r�i�b�e�s� �a� �p�o�s�i�t�i�o�n� �i�n� �t�h�r�e�e
�d�i�m�e�n�s�i�o�n�s� �a�l�o�n�g� �t�h�e�s�e� �t�h�r�e�e� �a�x�e�s�.

�O�n�e� �i�s�s�u�e� �t�h�a�t� �a�r�i�s�e�s� �w�h�e�n� �w�o�r�k�i�n�g� �i�n� �3�D� �i�s� �t�h�a�t� �d�i�f�f�e�r�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�s� �u�s�e� �d�i�f�f�e�r�e�n�t
�c�o�n�v�e�n�t�i�o�n�s� �f�o�r� �o�r�i�e�n�t�a�t�i�o�n�.� �G�o�d�o�t� �u�s�e�s� �Y�-�U�p� �o�r�i�e�n�t�a�t�i�o�n�,� �s�o� �w�h�e�n� �l�o�o�k�i�n�g� �a�t� �t�h�e� �a�x�e�s�,� �i�f� �x
�i�s� �p�o�i�n�t�i�n�g� �t�o� �t�h�e� �l�e�f�t�/�r�i�g�h�t�,� �t�h�e�n� �y� �i�s� �u�p�/�d�o�w�n�,� �a�n�d� �z� �i�s� �f�o�r�w�a�r�d�/�b�a�c�k�.� �Y�o�u� �m�a�y� �f�i�n�d� �w�h�e�n
�u�s�i�n�g� �o�t�h�e�r� �p�o�p�u�l�a�r� �3�D� �s�o�f�t�w�a�r�e� �t�h�a�t� �t�h�e�y� �u�s�e� �Z�-�U�p�.� �I�t�'�s� �g�o�o�d� �t�o� �b�e� �a�w�a�r�e� �o�f� �t�h�i�s�,� �a�s� �i�t� �c�a�n
�l�e�a�d� �t�o� �c�o�n�f�u�s�i�o�n� �w�h�e�n� �m�o�v�i�n�g� �b�e�t�w�e�e�n� �d�i�f�f�e�r�e�n�t� �p�r�o�g�r�a�m�s�.

�A�n�o�t�h�e�r� �m�a�j�o�r� �a�s�p�e�c�t� �t�o� �b�e� �a�w�a�r�e� �o�f� �i�s� �t�h�e� �u�n�i�t� �o�f� �m�e�a�s�u�r�e�.� �I�n� �2�D�,� �e�v�e�r�y�t�h�i�n�g� �i�s� �m�e�a�s�u�r�e�d
�i�n� �p�i�x�e�l�s�,� �w�h�i�c�h� �m�a�k�e�s� �s�e�n�s�e� �a�s� �a� �n�a�t�u�r�a�l� �b�a�s�i�s� �f�o�r� �m�e�a�s�u�r�e�m�e�n�t� �w�h�e�n� �d�r�a�w�i�n�g� �o�n� �t�h�e
�s�c�r�e�e�n�.� �H�o�w�e�v�e�r�,� �w�h�e�n� �w�o�r�k�i�n�g� �i�n� �3�D� �s�p�a�c�e�,� �p�i�x�e�l�s� �a�r�e�n�'�t� �r�e�a�l�l�y� �u�s�e�f�u�l�.� �T�w�o� �o�b�j�e�c�t�s� �o�f
�e�x�a�c�t�l�y� �t�h�e� �s�a�m�e� �s�i�z�e� �w�i�l�l� �o�c�c�u�p�y� �d�i�f�f�e�r�e�n�t� �a�r�e�a�s� �o�n� �t�h�e� �s�c�r�e�e�n� �d�e�p�e�n�d�i�n�g� �o�n� �h�o�w� �f�a�r� �a�w�a�y
�t�h�e�y� �a�r�e� �f�r�o�m� �t�h�e� �c�a�m�e�r�a� �(�m�o�r�e� �a�b�o�u�t� �c�a�m�e�r�a�s� �s�o�o�n�)�.� �F�o�r� �t�h�i�s� �r�e�a�s�o�n�,� �i�n� �3�D� �s�p�a�c�e� �a�l�l� �o�b�j�e�c�t�s
�i�n� �G�o�d�o�t� �a�r�e� �m�e�a�s�u�r�e�d� �i�n� �g�e�n�e�r�i�c� �u�n�i�t�s�.� �Y�o�u�'�r�e� �f�r�e�e� �t�o� �c�a�l�l� �t�h�e�s�e� �u�n�i�t�s� �w�h�a�t�e�v�e�r� �y�o�u� �l�i�k�e�:
�m�e�t�e�r�s�,� �i�n�c�h�e�s�,� �o�r� �e�v�e�n� �l�i�g�h�t� �y�e�a�r�s�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �s�c�a�l�e� �o�f� �y�o�u�r� �g�a�m�e� �w�o�r�l�d�.

�G�o�d�o�t�'�s� �3�D� �e�d�i�t�o�r
�B�e�f�o�r�e� �g�e�t�t�i�n�g� �s�t�a�r�t�e�d� �w�i�t�h� �3�D�,� �i�t� �w�i�l�l� �b�e� �u�s�e�f�u�l� �t�o� �b�r�i�e�f�l�y� �r�e�v�i�e�w� �h�o�w� �t�o� �n�a�v�i�g�a�t�e� �i�n� �G�o�d�o�t�'�s
�3�D� �s�p�a�c�e�.� �T�h�e� �c�a�m�e�r�a� �i�s� �c�o�n�t�r�o�l�l�e�d� �w�i�t�h� �t�h�e� �m�o�u�s�e� �a�n�d� �k�e�y�b�o�a�r�d�:

�M�o�u�s�e�w�h�e�e�l� �u�p�/�d�o�w�n�:� �Z�o�o�m� �i�n�/�o�u�t
�M�i�d�d�l�e� �b�u�t�t�o�n� �+� �d�r�a�g�:� �O�r�b�i�t� �t�h�e� �c�a�m�e�r�a� �a�r�o�u�n�d� �t�h�e� �c�u�r�r�e�n�t� �t�a�r�g�e�t
�S�h�i�f�t� �+� �m�i�d�d�l�e� �b�u�t�t�o�n� �+� �d�r�a�g�:� �P�a�n� �c�a�m�e�r�a� �u�p�/�d�o�w�n�/�l�e�f�t�/�r�i�g�h�t
�R�i�g�h�t�-�c�l�i�c�k� �+� �d�r�a�g�:� �R�o�t�a�t�e� �c�a�m�e�r�a� �i�n� �p�l�a�c�e

�I�f� �y�o�u�'�r�e� �f�a�m�i�l�i�a�r� �w�i�t�h� �p�o�p�u�l�a�r� �3�D� �g�a�m�e�s� �s�u�c�h� �a�s� �M�i�n�e�c�r�a�f�t�,� �y�o�u� �c�a�n� �p�r�e�s�s� �S�h�i�f�t� �+� �F� �t�o� �s�w�i�t�c�h
�t�o� �F�r�e�e�l�o�o�k� �m�o�d�e�.� �I�n� �t�h�i�s� �m�o�d�e�,� �y�o�u� �c�a�n� �u�s�e� �t�h�e� �W�A�S�D� �k�e�y�s� �t�o� �f�l�y� �a�r�o�u�n�d� �t�h�e� �s�c�e�n�e� �w�h�i�l�e
�a�i�m�i�n�g� �w�i�t�h� �t�h�e� �m�o�u�s�e�.� �P�r�e�s�s� �S�h�i�f�t� �+� �F� �a�g�a�i�n� �t�o� �e�x�i�t� �F�r�e�e�l�o�o�k� �m�o�d�e�.� 
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�Y�o�u� �c�a�n� �a�l�s�o� �a�l�t�e�r� �t�h�e� �c�a�m�e�r�a�'�s� �v�i�e�w� �b�y� �c�l�i�c�k�i�n�g� �o�n� �t�h�e� �[� �P�e�r�s�p�e�c�t�i�v�e� �]� �l�a�b�e�l� �i�n� �t�h�e� �u�p�p�e�r�-�l�e�f�t
�c�o�r�n�e�r�.� �H�e�r�e�,� �y�o�u� �c�a�n� �s�n�a�p� �t�h�e� �c�a�m�e�r�a� �t�o� �a� �p�a�r�t�i�c�u�l�a�r� �o�r�i�e�n�t�a�t�i�o�n� �s�u�c�h� �a�s� �T�o�p� �V�i�e�w� �o�r
�F�r�o�n�t� �V�i�e�w�:

�T�h�i�s� �c�a�n� �b�e� �e�s�p�e�c�i�a�l�l�y� �u�s�e�f�u�l� �o�n� �l�a�r�g�e� �d�i�s�p�l�a�y�s� �w�h�e�n� �c�o�m�b�i�n�e�d� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �m�u�l�t�i�p�l�e
�V�i�e�w�p�o�r�t�s�.� �C�l�i�c�k� �t�h�e� �V�i�e�w� �m�e�n�u� �a�n�d� �y�o�u� �c�a�n� �s�p�l�i�t� �t�h�e� �s�c�r�e�e�n� �i�n�t�o� �m�u�l�t�i�p�l�e� �v�i�e�w�s� �o�f� �t�h�e
�s�p�a�c�e�,� �a�l�l�o�w�i�n�g� �y�o�u� �t�o� �s�e�e� �a�n� �o�b�j�e�c�t� �f�r�o�m� �a�l�l� �s�i�d�e�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.

�N�o�t�e� �t�h�a�t� �e�a�c�h� �o�f� �t�h�e�s�e� �m�e�n�u� �o�p�t�i�o�n�s� �h�a�s� �a� �k�e�y�b�o�a�r�d� �s�h�o�r�t�c�u�t� �a�s�s�o�c�i�a�t�e�d
�w�i�t�h� �i�t�.� �Y�o�u� �c�a�n� �c�l�i�c�k� �o�n� �E�d�i�t�o�r� �|� �E�d�i�t�o�r� �S�e�t�t�i�n�g�s� �|� �3�D� �t�o� �a�d�j�u�s�t� �t�h�e� �3�D
�n�a�v�i�g�a�t�i�o�n� �a�n�d� �s�h�o�r�t�c�u�t�s� �t�o� �y�o�u�r� �l�i�k�i�n�g�.
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�W�h�e�n� �u�s�i�n�g� �m�u�l�t�i�p�l�e� �v�i�e�w�p�o�r�t�s�,� �e�a�c�h� �c�a�n� �b�e� �s�e�t� �t�o� �a� �d�i�f�f�e�r�e�n�t� �p�e�r�s�p�e�c�t�i�v�e� �s�o� �y�o�u� �c�a�n� �s�e�e� �t�h�e
�e�f�f�e�c�t� �o�f� �y�o�u�r� �a�c�t�i�o�n�s� �f�r�o�m� �m�u�l�t�i�p�l�e� �d�i�r�e�c�t�i�o�n�s� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�:

�A�d�d�i�n�g� �3�D� �o�b�j�e�c�t�s
�I�t�'�s� �t�i�m�e� �t�o� �a�d�d� �y�o�u�r� �f�i�r�s�t� �3�D� �n�o�d�e�.� �J�u�s�t� �a�s� �a�l�l� �2�D� �n�o�d�e�s� �i�n�h�e�r�i�t� �f�r�o�m� Node2D�,� �w�h�i�c�h
�p�r�o�v�i�d�e�s� �p�r�o�p�e�r�t�i�e�s� �s�u�c�h� �a�s� position � �a�n�d� rotation �,� �3�D� �n�o�d�e�s� �i�n�h�e�r�i�t� �f�r�o�m� �t�h�e� Spatial
�n�o�d�e�.� �A�d�d� �o�n�e� �t�o� �t�h�e� �s�c�e�n�e� �a�n�d� �y�o�u�'�l�l� �s�e�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:
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�T�h�a�t� �c�o�l�o�r�f�u�l� �o�b�j�e�c�t� �y�o�u� �s�e�e� �i�s� �n�o�t� �t�h�e� �n�o�d�e�,� �b�u�t� �r�a�t�h�e�r� �a� �3�D� �g�i�z�m�o�.� �G�i�z�m�o�s� �a�r�e� �t�o�o�l�s� �t�h�a�t
�a�l�l�o�w� �y�o�u� �t�o� �m�o�v�e� �a�n�d� �r�o�t�a�t�e� �o�b�j�e�c�t�s� �i�n� �s�p�a�c�e�.� �T�h�e� �t�h�r�e�e� �r�i�n�g�s� �c�o�n�t�r�o�l� �r�o�t�a�t�i�o�n�,� �w�h�i�l�e� �t�h�e
�t�h�r�e�e� �a�r�r�o�w�s� �m�o�v�e� �(�t�r�a�n�s�l�a�t�e�)� �t�h�e� �o�b�j�e�c�t� �a�l�o�n�g� �t�h�e� �t�h�r�e�e� �a�x�e�s�.� �N�o�t�i�c�e� �t�h�a�t� �t�h�e� �r�i�n�g�s� �a�n�d
�a�r�r�o�w�s� �a�r�e� �c�o�l�o�r�-�c�o�d�e�d� �t�o� �m�a�t�c�h� �t�h�e� �a�x�i�s� �c�o�l�o�r�s�.� �T�h�e� �a�r�r�o�w�s� �m�o�v�e� �t�h�e� �o�b�j�e�c�t� �a�l�o�n�g� �t�h�e
�r�e�s�p�e�c�t�i�v�e� �a�x�i�s�,� �w�h�i�l�e� �t�h�e� �r�i�n�g�s� �r�o�t�a�t�e� �t�h�e� �o�b�j�e�c�t� �a�r�o�u�n�d� �a� �p�a�r�t�i�c�u�l�a�r� �a�x�i�s�.� �T�h�e�r�e� �a�r�e� �a�l�s�o� �t�h�r�e�e
�s�m�a�l�l� �s�q�u�a�r�e�s� �t�h�a�t� �l�o�c�k� �o�n�e� �a�x�i�s� �a�n�d� �a�l�l�o�w� �y�o�u� �t�o� �m�o�v�e� �t�h�e� �o�b�j�e�c�t� �i�n� �a� �s�i�n�g�l�e� �p�l�a�n�e�.

�T�a�k�e� �a� �f�e�w� �m�i�n�u�t�e�s� �t�o� �e�x�p�e�r�i�m�e�n�t� �a�n�d� �g�e�t� �f�a�m�i�l�i�a�r� �w�i�t�h� �t�h�e� �g�i�z�m�o�.� �U�s�e� �U�n�d�o� �i�f� �y�o�u� �f�i�n�d
�y�o�u�r�s�e�l�f� �g�e�t�t�i�n�g� �l�o�s�t�.

�S�o�m�e�t�i�m�e�s�,� �g�i�z�m�o�s� �g�e�t� �i�n� �t�h�e� �w�a�y�.� �Y�o�u� �c�a�n� �c�l�i�c�k� �o�n� �t�h�e� �m�o�d�e� �i�c�o�n�s� �t�o� �r�e�s�t�r�i�c�t� �y�o�u�r�s�e�l�f� �t�o
�o�n�l�y� �o�n�e� �t�y�p�e� �o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�:� �m�o�v�e�,� �r�o�t�a�t�e�,� �o�r� �s�c�a�l�e�:

�T�h�e� �Q�,� �W�,� �E�,� �a�n�d� �R� �k�e�y�s� �a�r�e� �s�h�o�r�t�c�u�t�s� �f�o�r� �t�h�e�s�e� �b�u�t�t�o�n�s�,� �a�l�l�o�w�i�n�g� �f�o�r� �q�u�i�c�k�l�y� �c�h�a�n�g�i�n�g
�b�e�t�w�e�e�n� �m�o�d�e�s�.

�G�l�o�b�a�l� �v�e�r�s�u�s� �L�o�c�a�l� �S�p�a�c�e
�B�y� �d�e�f�a�u�l�t�,� �t�h�e� �g�i�z�m�o� �c�o�n�t�r�o�l�s� �o�p�e�r�a�t�e� �i�n� �g�l�o�b�a�l� �s�p�a�c�e�.� �T�r�y� �r�o�t�a�t�i�n�g� �t�h�e� �o�b�j�e�c�t�.� �N�o� �m�a�t�t�e�r
�h�o�w� �y�o�u� �t�u�r�n� �i�t�,� �t�h�e� �g�i�z�m�o�'�s� �m�o�v�e�m�e�n�t� �a�r�r�o�w�s� �s�t�i�l�l� �p�o�i�n�t� �a�l�o�n�g� �t�h�e� �a�x�e�s�.� �N�o�w� �t�r�y� �t�h�i�s�:� �p�u�t
�t�h�e� Spatial � �n�o�d�e� �b�a�c�k� �t�o� �i�t�s� �o�r�i�g�i�n�a�l� �p�o�s�i�t�i�o�n� �a�n�d� �o�r�i�e�n�t�a�t�i�o�n� �(�o�r� �d�e�l�e�t�e� �i�t� �a�n�d� �a�d�d� �a� �n�e�w
�o�n�e�)�.� �R�o�t�a�t�e� �t�h�e� �o�b�j�e�c�t� �a�r�o�u�n�d� �o�n�e� �a�x�i�s�,� �t�h�e�n� �c�l�i�c�k� �t�h�e� �L�o�c�a�l� �S�p�a�c�e� �M�o�d�e� �(�T�)� �b�u�t�t�o�n�:

�O�b�s�e�r�v�e� �w�h�a�t� �h�a�p�p�e�n�e�d� �t�o� �t�h�e� �g�i�z�m�o� �a�r�r�o�w�s�.� �T�h�e�y� �n�o�w� �p�o�i�n�t� �a�l�o�n�g� �t�h�e� �o�b�j�e�c�t�'�s� �l�o�c�a�l� �x�/�y�/�z
�a�x�e�s� �a�n�d� �n�o�t� �t�h�e� �w�o�r�l�d�'�s�.� �W�h�e�n� �y�o�u� �c�l�i�c�k� �a�n�d� �d�r�a�g� �t�h�e�m�,� �t�h�e�y� �w�i�l�l� �m�o�v�e� �t�h�e� �o�b�j�e�c�t� �r�e�l�a�t�i�v�e
�t�o� �i�t�s� �a�x�e�s�.� �S�w�i�t�c�h�i�n�g� �b�a�c�k� �a�n�d� �f�o�r�t�h� �b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �m�o�d�e�s� �c�a�n� �m�a�k�e� �i�t� �m�u�c�h� �e�a�s�i�e�r� �t�o
�p�l�a�c�e� �a�n� �o�b�j�e�c�t� �e�x�a�c�t�l�y� �w�h�e�r�e� �y�o�u� �w�a�n�t� �i�t�.
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�T�r�a�n�s�f�o�r�m�s
�L�o�o�k� �a�t� �t�h�e� �I�n�s�p�e�c�t�o�r� �f�o�r� �y�o�u�r� Spatial � �n�o�d�e�.� �I�n�s�t�e�a�d� �o�f� �a� �P�o�s�i�t�i�o�n� �p�r�o�p�e�r�t�y�,� �y�o�u� �n�o�w
�h�a�v�e� �T�r�a�n�s�l�a�t�i�o�n�,� �a�s� �w�e�l�l� �a�s� �R�o�t�a�t�i�o�n� �D�e�g�r�e�e�s� �a�n�d� �S�c�a�l�e�.� �A�s� �y�o�u� �m�o�v�e� �t�h�e� �o�b�j�e�c�t� �a�r�o�u�n�d�,
�o�b�s�e�r�v�e� �h�o�w� �t�h�e�s�e� �v�a�l�u�e�s� �c�h�a�n�g�e�.� �N�o�t�e� �t�h�a�t� �t�h�e� �T�r�a�n�s�l�a�t�i�o�n� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �o�b�j�e�c�t�'�s
�c�o�o�r�d�i�n�a�t�e�s� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �o�r�i�g�i�n�:

�Y�o�u�'�l�l� �a�l�s�o� �n�o�t�i�c�e� �a� �T�r�a�n�s�f�o�r�m� �p�r�o�p�e�r�t�y�,� �w�h�i�c�h� �a�l�s�o� �c�h�a�n�g�e�s� �a�s� �y�o�u� �m�o�v�e� �a�n�d� �r�o�t�a�t�e� �t�h�e
�o�b�j�e�c�t�.� �W�h�e�n� �y�o�u� �c�h�a�n�g�e� �t�r�a�n�s�l�a�t�i�o�n� �o�r� �r�o�t�a�t�i�o�n�,� �y�o�u�'�l�l� �n�o�t�i�c�e� �t�h�a�t� �t�h�e� �1�2� �t�r�a�n�s�f�o�r�m
�q�u�a�n�t�i�t�i�e�s� �w�i�l�l� �c�h�a�n�g�e� �a�s� �w�e�l�l�.

�A� �f�u�l�l� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �t�h�e� �m�a�t�h� �b�e�h�i�n�d� �t�r�a�n�s�f�o�r�m�s� �i�s� �b�e�y�o�n�d� �t�h�e� �s�c�o�p�e� �o�f� �t�h�i�s� �b�o�o�k�,� �b�u�t� �i�n� �a
�n�u�t�s�h�e�l�l�,� �a� �t�r�a�n�s�f�o�r�m� �i�s� �a� �m�a�t�r�i�x� �t�h�a�t� �d�e�s�c�r�i�b�e�s� �a�n� �o�b�j�e�c�t�'�s� �t�r�a�n�s�l�a�t�i�o�n�,� �r�o�t�a�t�i�o�n�,� �a�n�d� �s�c�a�l�e� �a�l�l
�a�t� �o�n�c�e�.� �Y�o�u� �b�r�i�e�f�l�y� �u�s�e�d� �t�h�e� �2�D� �e�q�u�i�v�a�l�e�n�t� �i�n� �t�h�e� �S�p�a�c�e� �R�o�c�k�s� �g�a�m�e� �e�a�r�l�i�e�r� �i�n� �t�h�i�s� �b�o�o�k�,
�b�u�t� �t�h�e� �c�o�n�c�e�p�t� �i�s� �m�o�r�e� �w�i�d�e�l�y� �a�p�p�l�i�e�d� �i�n� �3�D�.

�T�r�a�n�s�f�o�r�m�s� �i�n� �c�o�d�e
�W�h�e�n� �p�o�s�i�t�i�o�n�i�n�g� �a� �3�D� �n�o�d�e� �v�i�a� �c�o�d�e�,� �y�o�u� �h�a�v�e� �a�c�c�e�s�s� �t�o� �i�t�s� transform � �a�n�d
global_transform � �p�r�o�p�e�r�t�i�e�s�,� �w�h�i�c�h� �a�r�e� Transform � �o�b�j�e�c�t�s�.� �A� Transform � �h�a�s� �t�w�o� �s�u�b�-
�p�r�o�p�e�r�t�i�e�s�:� origin � �a�n�d� basis �.� �T�h�e� origin � �r�e�p�r�e�s�e�n�t�s� �t�h�e� �b�o�d�y�'�s� �o�f�f�s�e�t� �f�r�o�m� �i�t�s� �p�a�r�e�n�t�'�s
�o�r�i�g�i�n� �o�r� �t�h�e� �g�l�o�b�a�l� �o�r�i�g�i�n�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� basis � �p�r�o�p�e�r�t�y� �c�o�n�t�a�i�n�s� �t�h�r�e�e� �v�e�c�t�o�r�s� �t�h�a�t
�d�e�f�i�n�e� �a� �l�o�c�a�l� �c�o�o�r�d�i�n�a�t�e� �s�y�s�t�e�m� �t�r�a�v�e�l�i�n�g� �w�i�t�h� �t�h�e� �o�b�j�e�c�t�.� �T�h�i�n�k� �o�f� �t�h�e� �t�h�r�e�e� �a�x�i�s� �a�r�r�o�w�s� �i�n
�t�h�e� �g�i�z�m�o� �w�h�e�n� �y�o�u� �a�r�e� �i�n� �L�o�c�a�l� �S�p�a�c�e� �m�o�d�e�.

�Y�o�u�'�l�l� �s�e�e� �m�o�r�e� �a�b�o�u�t� �h�o�w� �t�o� �u�s�e� �3�D� �t�r�a�n�s�f�o�r�m�s� �l�a�t�e�r� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�.
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�M�e�s�h�e�s
�J�u�s�t� �l�i�k�e� Node2D�,� �a� Spatial � �n�o�d�e� �h�a�s� �n�o� �s�i�z�e� �o�r� �a�p�p�e�a�r�a�n�c�e� �o�f� �i�t�s� �o�w�n�.� �I�n� �2�D�,� �y�o�u� �a�d�d�e�d� �a
�S�p�r�i�t�e� �t�o� �a�s�s�i�g�n� �a� �t�e�x�t�u�r�e� �t�o� �t�h�e� �n�o�d�e�.� �I�n� �3�D�,� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �a� �m�e�s�h�.� �A� �m�e�s�h� �i�s� �a
�m�a�t�h�e�m�a�t�i�c�a�l� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �a� �s�h�a�p�e�.� �I�t� �c�o�n�s�i�s�t�s� �o�f� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �p�o�i�n�t�s�,� �c�a�l�l�e�d� �v�e�r�t�i�c�e�s�.
�T�h�e�s�e� �v�e�r�t�i�c�e�s� �a�r�e� �c�o�n�n�e�c�t�e�d� �b�y� �l�i�n�e�s�,� �c�a�l�l�e�d� �e�d�g�e�s�,� �a�n�d� �m�u�l�t�i�p�l�e� �e�d�g�e�s� �(�a�t� �l�e�a�s�t� �t�h�r�e�e�)
�t�o�g�e�t�h�e�r� �m�a�k�e� �a� �f�a�c�e�:

�A� �c�u�b�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �i�s� �c�o�m�p�o�s�e�d� �o�f� �e�i�g�h�t� �v�e�r�t�i�c�e�s�,� �t�w�e�l�v�e� �e�d�g�e�s�,� �a�n�d� �s�i�x� �f�a�c�e�s�.

�I�f� �y�o�u�'�v�e� �e�v�e�r� �u�s�e�d� �3�D� �d�e�s�i�g�n� �s�o�f�t�w�a�r�e�,� �t�h�i�s� �w�i�l�l� �b�e� �v�e�r�y� �f�a�m�i�l�i�a�r� �t�o� �y�o�u�.� �I�f� �y�o�u� �h�a�v�e�n�'�t�,� �a�n�d
�y�o�u�'�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �l�e�a�r�n�i�n�g� �a�b�o�u�t� �3�D� �m�o�d�e�l�i�n�g�,� �B�l�e�n�d�e�r� �i�s� �a� �v�e�r�y� �p�o�p�u�l�a�r� �o�p�e�n� �s�o�u�r�c�e� �t�o�o�l
�f�o�r� �d�e�s�i�g�n�i�n�g� �3�D� �o�b�j�e�c�t�s�.� �Y�o�u� �c�a�n� �f�i�n�d� �m�a�n�y� �t�u�t�o�r�i�a�l�s� �a�n�d� �l�e�s�s�o�n�s� �o�n� �t�h�e� �i�n�t�e�r�n�e�t� �t�o� �h�e�l�p
�y�o�u� �g�e�t� �s�t�a�r�t�e�d� �w�i�t�h� �B�l�e�n�d�e�r�.

�I�m�p�o�r�t�i�n�g� �m�e�s�h�e�s
�W�h�a�t�e�v�e�r� �m�o�d�e�l�i�n�g� �s�o�f�t�w�a�r�e� �y�o�u� �m�a�y� �u�s�e�,� �y�o�u� �w�i�l�l� �n�e�e�d� �t�o� �e�x�p�o�r�t� �y�o�u�r� �m�o�d�e�l�s� �i�n� �a� �f�o�r�m�a�t
�t�h�a�t� �i�s� �r�e�a�d�a�b�l�e� �b�y� �G�o�d�o�t�.� �W�a�v�e�f�r�o�n�t� �(.obj �)� �a�n�d� �C�o�l�l�a�d�a� �(.dae �)� �a�r�e� �t�h�e� �m�o�s�t� �p�o�p�u�l�a�r�.
�U�n�f�o�r�t�u�n�a�t�e�l�y�,� �i�f� �y�o�u�'�r�e� �u�s�i�n�g� �B�l�e�n�d�e�r�,� �i�t�s� �C�o�l�l�a�d�a� �e�x�p�o�r�t�e�r� �h�a�s� �s�o�m�e� �f�l�a�w�s� �t�h�a�t� �m�a�k�e� �i�t
�u�n�u�s�a�b�l�e� �w�i�t�h� �G�o�d�o�t�.� �T�o� �f�i�x� �t�h�i�s�,� �G�o�d�o�t�'�s� �d�e�v�e�l�o�p�e�r�s� �h�a�v�e� �c�r�e�a�t�e�d� �a� �B�l�e�n�d�e�r� �p�l�u�g�i�n� �c�a�l�l�e�d
�B�e�t�t�e�r� �C�o�l�l�a�d�a� �E�x�p�o�r�t�e�r� �t�h�a�t� �y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �f�r�o�m� https:/ � / �godotengine. � org/ � download �.

�I�f� �y�o�u�r� �o�b�j�e�c�t�s� �a�r�e� �i�n� �a�n�o�t�h�e�r� �f�o�r�m�a�t�,� �s�u�c�h� �a�s� �F�B�X�,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �u�s�e� �a� �c�o�n�v�e�r�t�e�r� �t�o�o�l� �t�o� �s�a�v�e
�t�h�e�m� �a�s� �O�B�J� �o�r� �D�A�E� �i�n� �o�r�d�e�r� �t�o� �u�s�e� �t�h�e�m� �w�i�t�h� �G�o�d�o�t�.

�A� �n�e�w� �f�o�r�m�a�t� �c�a�l�l�e�d� �G�L�T�F� �i�s� �g�a�i�n�i�n�g� �i�n� �p�o�p�u�l�a�r�i�t�y� �a�n�d� �h�a�s� �s�o�m�e
�s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�t�a�g�e�s� �o�v�e�r� �C�o�l�l�a�d�a�.� �G�o�d�o�t� �a�l�r�e�a�d�y� �s�u�p�p�o�r�t�s� �i�t�,� �s�o� �f�e�e�l
�f�r�e�e� �t�o� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �a�n�y� �m�o�d�e�l�s� �y�o�u� �m�a�y� �f�i�n�d� �i�n� �t�h�i�s� �f�o�r�m�a�t�.
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�P�r�i�m�i�t�i�v�e�s
�I�f� �y�o�u� �d�o�n�'�t� �h�a�v�e� �a�n�y� �m�o�d�e�l�s� �h�a�n�d�y�,� �o�r� �i�f� �y�o�u� �j�u�s�t� �n�e�e�d� �a� �s�i�m�p�l�e� �m�o�d�e�l� �q�u�i�c�k�l�y�,� �G�o�d�o�t� �h�a�s
�t�h�e� �a�b�i�l�i�t�y� �t�o� �c�r�e�a�t�e� �c�e�r�t�a�i�n� �3�D� �m�e�s�h�e�s� �d�i�r�e�c�t�l�y�.� �A�d�d� �a� MeshInstance � �n�o�d�e� �a�s� �a� �c�h�i�l�d� �o�f
�S�p�a�t�i�a�l�,� �a�n�d� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �c�l�i�c�k� �t�h�e� �M�e�s�h� �p�r�o�p�e�r�t�y�:

.

�T�h�e�s�e� �p�r�e�d�e�f�i�n�e�d� �s�h�a�p�e�s� �a�r�e� �c�a�l�l�e�d� �p�r�i�m�i�t�i�v�e�s� �a�n�d� �t�h�e�y� �r�e�p�r�e�s�e�n�t� �a� �h�a�n�d�y� �c�o�l�l�e�c�t�i�o�n� �o�f
�c�o�m�m�o�n� �u�s�e�f�u�l� �s�h�a�p�e�s�.� �Y�o�u� �c�a�n� �u�s�e� �t�h�e�s�e� �s�h�a�p�e�s� �f�o�r� �a� �v�a�r�i�e�t�y� �o�f� �p�u�r�p�o�s�e�s�,� �a�s� �y�o�u�'�l�l� �s�e�e
�l�a�t�e�r� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� �S�e�l�e�c�t� �N�e�w� �C�u�b�e�M�e�s�h� �a�n�d� �y�o�u�'�l�l� �s�e�e� �a� �p�l�a�i�n� �c�u�b�e� �a�p�p�e�a�r� �o�n� �t�h�e
�s�c�r�e�e�n�.� �T�h�e� �c�u�b�e� �i�t�s�e�l�f� �i�s� �w�h�i�t�e�,� �b�u�t� �i�t� �m�a�y� �a�p�p�e�a�r� �b�l�u�i�s�h� �o�n� �y�o�u�r� �s�c�r�e�e�n� �d�u�e� �t�o� �t�h�e� �d�e�f�a�u�l�t
�a�m�b�i�e�n�t� �l�i�g�h�t� �i�n� �t�h�e� �3�D� �e�d�i�t�o�r� �w�i�n�d�o�w�.� �Y�o�u�'�l�l� �l�e�a�r�n� �h�o�w� �t�o� �w�o�r�k� �w�i�t�h� �l�i�g�h�t�i�n�g� �l�a�t�e�r� �i�n� �t�h�i�s
�c�h�a�p�t�e�r�.

�M�u�l�t�i�p�l�e� �m�e�s�h�e�s
�O�f�t�e�n�,� �y�o�u�'�l�l� �f�i�n�d� �y�o�u�r�s�e�l�f� �w�i�t�h� �a�n� �o�b�j�e�c�t� �c�o�m�p�o�s�e�d� �o�f� �m�a�n�y� �d�i�f�f�e�r�e�n�t� �m�e�s�h�e�s�.� �A� �c�h�a�r�a�c�t�e�r
�m�i�g�h�t� �h�a�v�e� �s�e�p�a�r�a�t�e� �m�e�s�h�e�s� �f�o�r� �i�t�s� �h�e�a�d�,� �t�o�r�s�o�,� �a�n�d� �l�i�m�b�s�.� �I�f� �y�o�u� �h�a�v�e� �a� �g�r�e�a�t� �m�a�n�y� �o�f� �t�h�e�s�e
�t�y�p�e�s� �o�f� �o�b�j�e�c�t�s�,� �i�t� �c�a�n� �l�e�a�d� �t�o� �p�e�r�f�o�r�m�a�n�c�e� �i�s�s�u�e�s� �a�s� �t�h�e� �e�n�g�i�n�e� �t�r�i�e�s� �t�o� �r�e�n�d�e�r� �s�o� �m�a�n�y
�m�e�s�h�e�s�.� �A�s� �a� �r�e�s�u�l�t�,� MultiMeshInstance � �i�s� �d�e�s�i�g�n�e�d� �t�o� �p�r�o�v�i�d�e� �a� �h�i�g�h�-�p�e�r�f�o�r�m�a�n�c�e
�m�e�t�h�o�d� �o�f� �g�r�o�u�p�i�n�g� �m�a�n�y� �m�e�s�h�e�s� �t�o�g�e�t�h�e�r� �i�n�t�o� �a� �s�i�n�g�l�e� �o�b�j�e�c�t�.� �Y�o�u� �p�r�o�b�a�b�l�y� �d�o�n�'�t� �n�e�e�d� �i�t
�y�e�t�,� �b�e�c�a�u�s�e� �i�t� �w�o�n�'�t� �b�e� �n�e�c�e�s�s�a�r�y� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �b�u�t� �k�e�e�p� �i�t� �i�n� �m�i�n�d� �a�s� �a� �t�o�o�l� �t�h�a�t� �m�a�y
�c�o�m�e� �i�n� �h�a�n�d�y� �l�a�t�e�r�.
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�C�a�m�e�r�a�s
�T�r�y� �r�u�n�n�i�n�g� �t�h�e� �s�c�e�n�e� �w�i�t�h� �y�o�u�r� �c�u�b�e� �m�e�s�h�.� �W�h�e�r�e� �i�s� �i�t�?� �I�n� �3�D�,� �y�o�u� �w�o�n�'�t� �s�e�e� �a�n�y�t�h�i�n�g� �i�n
�t�h�e� �g�a�m�e� �v�i�e�w�p�o�r�t� �w�i�t�h�o�u�t� �u�s�i�n�g� �a� Camera�.� �A�d�d� �o�n�e�,� �a�n�d� �u�s�e� �t�h�e� �c�a�m�e�r�a�'�s� �g�i�z�m�o� �t�o� 
�p�o�s�i�t�i�o�n� �a�n�d� �p�o�i�n�t� �i�t� �t�o�w�a�r�d�s� �t�h�e� �c�u�b�e�,� �a�s� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�T�h�e� �p�i�n�k�i�s�h�-�p�u�r�p�l�e�,� �p�y�r�a�m�i�d�-�s�h�a�p�e�d� �o�b�j�e�c�t� �i�s� �c�a�l�l�e�d� �t�h�e� �c�a�m�e�r�a�'�s� �f�u�s�t�r�u�m�.� �I�t� �r�e�p�r�e�s�e�n�t�s� �t�h�e
�c�a�m�e�r�a�'�s� �v�i�e�w�,� �a�n�d� �c�a�n� �b�e� �m�a�d�e� �n�a�r�r�o�w� �o�r� �w�i�d�e� �t�o� �a�f�f�e�c�t� �t�h�e� �c�a�m�e�r�a�'�s� �f�i�e�l�d� �o�f� �v�i�e�w�.� �T�h�e
�t�r�i�a�n�g�u�l�a�r� �a�r�r�o�w� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �f�u�s�t�r�u�m� �i�s� �t�h�e� �c�a�m�e�r�a�'�s� �u�p� �d�i�r�e�c�t�i�o�n�.� 

�A�s� �y�o�u�'�r�e� �m�o�v�i�n�g� �t�h�e� �c�a�m�e�r�a� �a�r�o�u�n�d�,� �y�o�u� �c�a�n� �u�s�e� �t�h�e� �P�r�e�v�i�e�w� �b�u�t�t�o�n� �i�n� �t�h�e� �u�p�p�e�r�-�r�i�g�h�t� �t�o
�c�h�e�c�k� �y�o�u�r� �a�i�m�.� �P�r�e�v�i�e�w� �w�i�l�l� �a�l�w�a�y�s� �s�h�o�w� �y�o�u� �w�h�a�t� �t�h�e� �s�e�l�e�c�t�e�d� �c�a�m�e�r�a� �c�a�n� �s�e�e�.

�A�s� �w�i�t�h� �t�h�e� Camera2D� �y�o�u� �u�s�e�d� �e�a�r�l�i�e�r�,� �a� Camera� �m�u�s�t� �b�e� �s�e�t� �a�s� �C�u�r�r�e�n�t� �f�o�r� �i�t� �t�o� �b�e� �a�c�t�i�v�e�.
�I�t�s� �o�t�h�e�r� �p�r�o�p�e�r�t�i�e�s� �a�f�f�e�c�t� �h�o�w� �i�t� �s�e�e�s�:� �f�i�e�l�d� �o�f� �v�i�e�w�,� �p�r�o�j�e�c�t�i�o�n�,� �a�n�d� �n�e�a�r�/�f�a�r�.� �T�h�e� �d�e�f�a�u�l�t
�v�a�l�u�e�s� �o�f� �t�h�e�s�e� �p�r�o�p�e�r�t�i�e�s� �a�r�e� �g�o�o�d� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �b�u�t� �g�o� �a�h�e�a�d� �a�n�d� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �t�h�e�m
�t�o� �s�e�e� �h�o�w� �t�h�e�y� �a�f�f�e�c�t� �t�h�e� �v�i�e�w� �o�f� �t�h�e� �c�u�b�e�.� �U�s�e� �U�n�d�o� �t�o� �r�e�t�u�r�n� �e�v�e�r�y�t�h�i�n�g� �t�o� �t�h�e� �d�e�f�a�u�l�t
�v�a�l�u�e�s� �w�h�e�n� �y�o�u�'�r�e� �d�o�n�e�.

�P�r�o�j�e�c�t� �s�e�t�u�p
�N�o�w� �t�h�a�t� �y�o�u�'�v�e� �l�e�a�r�n�e�d� �h�o�w� �t�o� �n�a�v�i�g�a�t�e� �i�n� �G�o�d�o�t�'�s� �3�D� �e�d�i�t�o�r�,� �y�o�u�'�r�e� �r�e�a�d�y� �t�o� �s�t�a�r�t� �o�n� �t�h�e
�M�i�n�i�g�o�l�f� �p�r�o�j�e�c�t�.� �A�s� �w�i�t�h� �t�h�e� �o�t�h�e�r� �p�r�o�j�e�c�t�s�,� �d�o�w�n�l�o�a�d� �t�h�e� �g�a�m�e� �a�s�s�e�t�s� �f�r�o�m� �t�h�e� �f�o�l�l�o�w�i�n�g
�l�i�n�k� �a�n�d� �u�n�z�i�p� �t�h�e�m� �i�n� �y�o�u�r� �p�r�o�j�e�c�t� �f�o�l�d�e�r�.� �T�h�e� �u�n�z�i�p�p�e�d� assets � �f�o�l�d�e�r� �c�o�n�t�a�i�n�s� �i�m�a�g�e�s�,
�3�D� �m�o�d�e�l�s�,� �a�n�d� �t�h�e� �o�t�h�e�r� �a�s�s�e�t�s� �y�o�u� �n�e�e�d� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� �p�r�o�j�e�c�t�.� �Y�o�u� �c�a�n� �d�o�w�n�l�o�a�d� �a� �Z�i�p
�f�i�l�e� �o�f� �t�h�e� �a�r�t� �a�n�d� �s�o�u�n�d�s� �(�c�o�l�l�e�c�t�i�v�e�l�y� �k�n�o�w�n� �a�s� �a�s�s�e�t�s�)� �f�o�r� �t�h�e� �g�a�m�e� �h�e�r�e�,� https:/ � / �github.
com/ �PacktPublishing/ � Godot- �Game- �Engine- � Projects/ � releases �.
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�T�h�i�s� �g�a�m�e� �w�i�l�l� �u�s�e� �t�h�e� �l�e�f�t� �m�o�u�s�e� �b�u�t�t�o�n� �a�s� �a�n� �i�n�p�u�t�.� �T�h�e� �I�n�p�u�t� �M�a�p� �d�o�e�s� �n�o�t� �h�a�v�e� �a�n�y
�d�e�f�a�u�l�t� �a�c�t�i�o�n�s� �d�e�f�i�n�e�d� �f�o�r� �t�h�i�s�,� �s�o� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �o�n�e�.� �O�p�e�n� �P�r�o�j�e�c�t� �|� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s
�a�n�d� �g�o� �t�o� �t�h�e� �I�n�p�u�t� �M�a�p� �t�a�b�.� �A�d�d� �a� �n�e�w� �a�c�t�i�o�n� �c�a�l�l�e�d� �c�l�i�c�k�,� �t�h�e�n� �c�l�i�c�k� �t�h�e� �p�l�u�s� �t�o� �a�d�d� �a
�M�o�u�s�e� �B�u�t�t�o�n� �e�v�e�n�t� �t�o� �i�t�.� �C�h�o�o�s�e� �L�e�f�t� �B�u�t�t�o�n�:

�C�r�e�a�t�i�n�g� �t�h�e� �c�o�u�r�s�e
�F�o�r� �t�h�e� �f�i�r�s�t� �s�c�e�n�e�,� �a�d�d� �a� �n�o�d�e� �c�a�l�l�e�d� Main � �t�o� �s�e�r�v�e� �a�s� �y�o�u�r� �s�c�e�n�e�'�s� �r�o�o�t�.� �T�h�i�s� �s�c�e�n�e� �w�i�l�l
�c�o�n�t�a�i�n� �t�h�e� �m�a�j�o�r� �p�a�r�t�s� �o�f� �t�h�e� �g�a�m�e�,� �s�t�a�r�t�i�n�g� �w�i�t�h� �t�h�e� �c�o�u�r�s�e� �i�t�s�e�l�f�.� �S�t�a�r�t� �b�y� �a�d�d�i�n�g� �a
GridMap � �n�o�d�e� �t�o� �l�a�y� �o�u�t� �t�h�e� �c�o�u�r�s�e�.

�G�r�i�d�M�a�p�s
GridMap � �i�s� �t�h�e� �3�D� �e�q�u�i�v�a�l�e�n�t� �o�f� �t�h�e� TileMap � �n�o�d�e� �y�o�u� �u�s�e�d� �i�n� �e�a�r�l�i�e�r� �p�r�o�j�e�c�t�s�.� �I�t� �a�l�l�o�w�s
�y�o�u� �t�o� �u�s�e� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �m�e�s�h�e�s� �(�c�o�n�t�a�i�n�e�d� �i�n� �a� MeshLibrary �)� �a�n�d� �l�a�y� �t�h�e�m� �o�u�t� �i�n� �a� �g�r�i�d
�t�o� �m�o�r�e� �q�u�i�c�k�l�y� �d�e�s�i�g�n� �a�n� �e�n�v�i�r�o�n�m�e�n�t�.� �B�e�c�a�u�s�e� �i�t� �i�s� �3�D�,� �y�o�u� �c�a�n� �s�t�a�c�k� �t�h�e� �m�e�s�h�e�s� �i�n� �a�n�y
�d�i�r�e�c�t�i�o�n�,� �a�l�t�h�o�u�g�h� �f�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u�'�l�l� �s�t�i�c�k� �t�o� �t�h�e� �s�a�m�e� �p�l�a�n�e�.

�M�a�k�i�n�g� �a� �M�e�s�h�L�i�b�r�a�r�y
�T�h�e� res://assets � �f�o�l�d�e�r� �c�o�n�t�a�i�n�s� �a� �p�r�e�-�g�e�n�e�r�a�t�e�d� MeshLibrary � �f�o�r� �t�h�e� �p�r�o�j�e�c�t�,
�c�o�n�t�a�i�n�i�n�g� �a�l�l� �t�h�e� �n�e�c�e�s�s�a�r�y� �c�o�u�r�s�e� �p�a�r�t�s� �a�l�o�n�g� �w�i�t�h� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s�.� �H�o�w�e�v�e�r�,� �i�f� �y�o�u� �n�e�e�d
�t�o� �c�h�a�n�g�e� �i�t� �o�r� �m�a�k�e� �y�o�u�r� �o�w�n�,� �y�o�u�'�l�l� �f�i�n�d� �t�h�e� �p�r�o�c�e�d�u�r�e� �i�s� �v�e�r�y� �s�i�m�i�l�a�r� �t�o� �h�o�w� TileSet � �i�s
�c�r�e�a�t�e�d� �i�n� �2�D�.
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�T�h�e� �s�c�e�n�e� �u�s�e�d� �t�o� �c�r�e�a�t�e� �t�h�e� �p�r�e�-�g�e�n�e�r�a�t�e�d� MeshLibrary � �c�a�n� �a�l�s�o� �b�e
�f�o�u�n�d� �i�n� �t�h�e� res://assets � �f�o�l�d�e�r�.� �I�t�s� �n�a�m�e� �i�s
course_tiles_edit1.tscn �.� �F�e�e�l� �f�r�e�e� �t�o� �o�p�e�n� �i�t� �a�n�d� �l�o�o�k� �a�t� �h�o�w� �i�t� �i�s� �s�e�t
�u�p�.

�S�t�a�r�t� �b�y� �m�a�k�i�n�g� �a� �n�e�w� �s�c�e�n�e�,� �w�i�t�h� �a� Spatial � �a�s� �i�t�s� �r�o�o�t�.� �T�o� �t�h�i�s� �n�o�d�e�,� �a�d�d� �a�n�y� �n�u�m�b�e�r� �o�f
MeshInstance �.� �Y�o�u� �c�a�n� �f�i�n�d� �t�h�e� �o�r�i�g�i�n�a�l� �c�o�u�r�s�e� �m�e�s�h�e�s�,� �e�x�p�o�r�t�e�d� �f�r�o�m� �B�l�e�n�d�e�r�,� �i�n� �t�h�e
res://assets/dae � �f�o�l�d�e�r�.

�T�h�e� �n�a�m�e�s� �y�o�u� �g�i�v�e� �t�o� �t�h�e�s�e� �n�o�d�e�s� �w�i�l�l� �b�e� �t�h�e�i�r� �n�a�m�e�s� �i�n� �t�h�e� MeshLibrary �.

�O�n�c�e� �y�o�u� �h�a�v�e� �a�d�d�e�d� �t�h�e� �m�e�s�h�e�s�,� �t�h�e�y� �n�e�e�d� �s�t�a�t�i�c� �c�o�l�l�i�s�i�o�n� �b�o�d�i�e�s� �a�d�d�e�d� �t�o� �t�h�e�m�.� �C�r�e�a�t�i�n�g
�c�o�l�l�i�s�i�o�n� �s�h�a�p�e�s� �t�h�a�t� �m�a�t�c�h� �a� �g�i�v�e�n� �m�e�s�h� �c�a�n� �b�e� �c�o�m�p�l�i�c�a�t�e�d�,� �b�u�t� �G�o�d�o�t� �h�a�s� �a� �m�e�t�h�o�d� �o�f
�a�u�t�o�m�a�t�i�c�a�l�l�y� �g�e�n�e�r�a�t�i�n�g� �t�h�e�m�.

�S�e�l�e�c�t� �a� �m�e�s�h� �a�n�d� �y�o�u�'�l�l� �s�e�e� �a� Mesh� �m�e�n�u� �a�p�p�e�a�r� �a�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�:
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�S�e�l�e�c�t� �C�r�e�a�t�e� �T�r�i�m�e�s�h� �S�t�a�t�i�c� �B�o�d�y� �a�n�d� �G�o�d�o�t� �w�i�l�l� �c�r�e�a�t�e� �a� StaticBody � �a�n�d� �a�d�d� �a
CollisionShape � �u�s�i�n�g� �t�h�e� �m�e�s�h�'�s� �d�a�t�a�:

�D�o� �t�h�i�s� �w�i�t�h� �e�a�c�h� �o�f� �y�o�u�r� �m�e�s�h� �o�b�j�e�c�t�s�,� �a�n�d� �t�h�e�n� �s�e�l�e�c�t� �S�c�e�n�e� �|� �C�o�n�v�e�r�t� �T�o� �|� �M�e�s�h�L�i�b�r�a�r�y
�t�o� �s�a�v�e� �t�h�e� �r�e�s�o�u�r�c�e�.

�D�r�a�w�i�n�g� �t�h�e� �c�o�u�r�s�e
�D�r�a�g� �t�h�e� MeshLibrary � �(res://assets/course_tiles.tres � �o�r� �t�h�e� �o�n�e� �y�o�u� �c�r�e�a�t�e�d�)� �i�n�t�o
�t�h�e� �T�h�e�m�e� �p�r�o�p�e�r�t�y� �o�f� GridMap � �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.� �A�l�s�o�,� �c�h�e�c�k� �t�h�a�t� �t�h�e� �C�e�l�l�/�S�i�z�e� �p�r�o�p�e�r�t�y� �i�s
�s�e�t� �t�o� (2, 2, 2) �:

�T�r�y� �d�r�a�w�i�n�g� �b�y� �s�e�l�e�c�t�i�n�g� �t�h�e� �t�i�l�e� �p�i�e�c�e� �f�r�o�m� �t�h�e� �l�i�s�t� �o�n� �t�h�e� �r�i�g�h�t� �a�n�d� �p�l�a�c�i�n�g� �i�t� �b�y� �l�e�f�t�-
�c�l�i�c�k�i�n�g� �i�n� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�.� �Y�o�u� �c�a�n� �r�o�t�a�t�e� �a� �p�i�e�c�e� �a�r�o�u�n�d� �t�h�e� �y� �a�x�i�s� �b�y� �p�r�e�s�s�i�n�g� �S�.� �T�o
�r�e�m�o�v�e� �a� �t�i�l�e�,� �u�s�e� �S�h�i�f�t� �+� �r�i�g�h�t�-�c�l�i�c�k�.
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�F�o�r� �n�o�w�,� �s�t�i�c�k� �t�o� �a� �s�i�m�p�l�e� �c�o�u�r�s�e�;� �y�o�u� �c�a�n� �g�e�t� �f�a�n�c�y� �l�a�t�e�r� �w�h�e�n� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g�.
�D�o�n�'�t� �f�o�r�g�e�t� �t�h�e� �h�o�l�e�!

�N�o�w�,� �i�t�'�s� �t�i�m�e� �t�o� �s�e�e� �w�h�a�t� �t�h�i�s� �i�s� �g�o�i�n�g� �t�o� �l�o�o�k� �l�i�k�e� �w�h�e�n� �t�h�e� �g�a�m�e� �i�s� �r�u�n�.� �A�d�d� �a� Camera� �t�o
�t�h�e� �s�c�e�n�e�.� �M�o�v�e� �i�t� �u�p� �a�n�d� �a�n�g�l�e� �i�t� �s�o� �i�t� �l�o�o�k�s� �d�o�w�n� �o�n� �t�h�e� �c�o�u�r�s�e�.� �R�e�m�e�m�b�e�r�,� �y�o�u� �c�a�n� �u�s�e
�t�h�e� �P�r�e�v�i�e�w� �b�u�t�t�o�n� �t�o� �c�h�e�c�k� �w�h�a�t� �t�h�e� �c�a�m�e�r�a� �s�e�e�s�.

�R�u�n� �t�h�e� �s�c�e�n�e�.� �Y�o�u�'�l�l� �s�e�e� �t�h�a�t� �e�v�e�r�y�t�h�i�n�g� �s�e�e�m�s� �v�e�r�y� �d�a�r�k�.� �B�y� �d�e�f�a�u�l�t�,� �t�h�e�r�e� �i�s� �m�i�n�i�m�a�l
�e�n�v�i�r�o�n�m�e�n�t�a�l� �l�i�g�h�t� �i�n� �t�h�e� �s�c�e�n�e�.� �T�o� �s�e�e� �m�o�r�e� �c�l�e�a�r�l�y�,� �y�o�u� �n�e�e�d� �t�o� �a�d�d� �m�o�r�e� �l�i�g�h�t�.

�W�o�r�l�d�E�n�v�i�r�o�n�m�e�n�t
�L�i�g�h�t�i�n�g� �i�s� �a� �c�o�m�p�l�e�x� �s�u�b�j�e�c�t� �a�l�l� �o�n� �i�t�s� �o�w�n�.� �D�e�c�i�d�i�n�g� �w�h�e�r�e� �t�o� �p�l�a�c�e� �l�i�g�h�t�s� �a�n�d� �h�o�w� �t�o� �s�e�t
�t�h�e�i�r� �c�o�l�o�r� �a�n�d� �i�n�t�e�n�s�i�t�y� �c�a�n� �d�r�a�m�a�t�i�c�a�l�l�y� �a�f�f�e�c�t� �h�o�w� �a� �s�c�e�n�e� �l�o�o�k�s�.� 

�G�o�d�o�t� �p�r�o�v�i�d�e�s� �t�h�r�e�e� �l�i�g�h�t�i�n�g� �n�o�d�e�s� �i�n� �3�D�:

OmniLight �:� �F�o�r� �l�i�g�h�t� �t�h�a�t� �i�s� �e�m�i�t�t�e�d� �i�n� �a�l�l� �d�i�r�e�c�t�i�o�n�s�,� �l�i�k�e� �f�r�o�m� �a� �l�i�g�h�t� �b�u�l�b� �o�r
�c�a�n�d�l�e
DirectionalLight �:� �I�n�f�i�n�i�t�e� �l�i�g�h�t� �f�r�o�m� �a� �d�i�s�t�a�n�t� �s�o�u�r�c�e�,� �s�u�c�h� �a�s� �s�u�n�l�i�g�h�t

SpotLight �:� �D�i�r�e�c�t�i�o�n�a�l� �l�i�g�h�t� �f�r�o�m� �a� �s�i�n�g�l�e� �s�o�u�r�c�e�,� �s�u�c�h� �a�s� �a� �f�l�a�s�h�l�i�g�h�t

�I�n� �a�d�d�i�t�i�o�n� �t�o� �u�s�i�n�g� �i�n�d�i�v�i�d�u�a�l� �l�i�g�h�t�s�,� �y�o�u� �c�a�n� �a�l�s�o� �s�e�t� �a�n� �a�m�b�i�e�n�t� �l�i�g�h�t� �u�s�i�n�g
WorldEnvironment �.



�3�D� �M�i�n�i�g�o�l�f �C�h�a�p�t�e�r� �6

�[� �2�1�3� �]

�A�d�d� �a� WorldEnvironment � �n�o�d�e� �t�o� �t�h�e� �s�c�e�n�e�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �s�e�l�e�c�t� �N�e�w� �E�n�v�i�r�o�n�m�e�n�t� �i�n
�t�h�e� �E�n�v�i�r�o�n�m�e�n�t� �p�r�o�p�e�r�t�y�.� �E�v�e�r�y�t�h�i�n�g� �w�i�l�l� �t�u�r�n� �b�l�a�c�k�,� �b�u�t� �d�o�n�'�t� �w�o�r�r�y�,� �y�o�u�'�l�l� �f�i�x� �t�h�a�t� �s�o�o�n�:

�C�l�i�c�k� �o�n� �N�e�w� �E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �y�o�u�'�l�l� �s�e�e� �a� �l�a�r�g�e� �l�i�s�t� �o�f� �p�r�o�p�e�r�t�i�e�s�.� �T�h�e� �o�n�e� �y�o�u� �w�a�n�t� �i�s
�A�m�b�i�e�n�t� �L�i�g�h�t�.� �S�e�t� �C�o�l�o�r� �t�o� �w�h�i�t�e� �a�n�d� �y�o�u�'�l�l� �s�e�e� �y�o�u�r� �s�c�e�n�e� �b�e�c�o�m�e� �m�o�r�e� �b�r�i�g�h�t�l�y� �l�i�t�.

�K�e�e�p� �i�n� �m�i�n�d� �t�h�a�t� �a�m�b�i�e�n�t� �l�i�g�h�t� �c�o�m�e�s� �f�r�o�m� �a�l�l� �d�i�r�e�c�t�i�o�n�s� �e�q�u�a�l�l�y�.� �I�f� �y�o�u�r
�s�c�e�n�e� �n�e�e�d�s� �s�h�a�d�o�w�s� �o�r� �o�t�h�e�r� �l�i�g�h�t� �e�f�f�e�c�t�s�,� �y�o�u�'�l�l� �w�a�n�t� �t�o� �u�s�e� �o�n�e� �o�f� �t�h�e
Light � �n�o�d�e�s�.� �Y�o�u�'�l�l� �s�e�e� �h�o�w� �l�i�g�h�t� �n�o�d�e�s� �w�o�r�k� �l�a�t�e�r� �i�n� �t�h�e� �c�h�a�p�t�e�r�.

�F�i�n�i�s�h�i�n�g� �t�h�e� �s�c�e�n�e
�N�o�w� �t�h�a�t� �y�o�u� �h�a�v�e� �t�h�e� �c�o�u�r�s�e� �l�a�i�d� �o�u�t�,� �t�w�o� �m�o�r�e� �i�t�e�m�s� �r�e�m�a�i�n�:� �t�h�e� �t�e�e�,� �o�r� �l�o�c�a�t�i�o�n� �w�h�e�r�e
�t�h�e� �b�a�l�l� �w�i�l�l� �s�t�a�r�t�,� �a�n�d� �a� �w�a�y� �t�o� �d�e�t�e�c�t� �w�h�e�n� �t�h�e� �b�a�l�l� �h�a�s� �e�n�t�e�r�e�d� �t�h�e� �h�o�l�e�.

�A�d�d� �a� Position3D � �n�o�d�e� �n�a�m�e�d� Tee�.� �J�u�s�t� �l�i�k�e� Position2D �,� �t�h�i�s� �n�o�d�e� �i�s� �u�s�e�d� �t�o� �m�a�r�k� �a
�l�o�c�a�t�i�o�n� �i�n� �s�p�a�c�e�.� �P�l�a�c�e� �t�h�i�s� �n�o�d�e� �w�h�e�r�e� �y�o�u� �w�a�n�t� �t�h�e� �b�a�l�l� �t�o� �s�t�a�r�t�.� �M�a�k�e� �s�u�r�e� �y�o�u� �p�u�t� �i�t� �j�u�s�t
�a�b�o�v�e� �t�h�e� �s�u�r�f�a�c�e� �s�o� �t�h�a�t� �t�h�e� �b�a�l�l� �d�o�e�s�n�'�t� �s�p�a�w�n� �i�n�s�i�d�e� �t�h�e� �g�r�o�u�n�d�.

�T�o� �d�e�t�e�c�t� �t�h�e� �b�a�l�l� �e�n�t�e�r�i�n�g� �t�h�e� �h�o�l�e�,� �y�o�u� �c�a�n� �u�s�e� �a�n� Area � �n�o�d�e�.� �T�h�i�s� �n�o�d�e� �i�s� �d�i�r�e�c�t�l�y
�a�n�a�l�o�g�o�u�s� �t�o� �t�h�e� �2�D� �v�e�r�s�i�o�n�:� �i�t� �c�a�n� �s�i�g�n�a�l� �w�h�e�n� �a� �b�o�d�y� �e�n�t�e�r�s� �i�t�s� �a�s�s�i�g�n�e�d� �s�h�a�p�e�.� �A�d�d� �a�n
Area � �a�n�d� �g�i�v�e� �i�t� �a� CollisionShape � �c�h�i�l�d�.
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�I�n� �t�h�e� �c�h�i�l�d�'�s� �S�h�a�p�e� �p�r�o�p�e�r�t�y� �o�f� �t�h�e� CollisionShape �,� �a�d�d� �a� SphereShape �:

�T�o� �s�i�z�e� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�p�h�e�r�e�,� �u�s�e� �t�h�e� �s�i�n�g�l�e� �r�a�d�i�u�s� �a�d�j�u�s�t�m�e�n�t� �h�a�n�d�l�e�:
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�P�l�a�c�e� �t�h�e� Area � �j�u�s�t� �b�e�l�o�w� �t�h�e� �h�o�l�e� �a�n�d� �s�i�z�e� �t�h�e� �c�o�l�l�i�s�i�o�n� �s�h�a�p�e� �s�o� �t�h�a�t� �i�t� �o�v�e�r�l�a�p�s� �t�h�e� �b�o�t�t�o�m
�o�f� �t�h�e� �h�o�l�e�.� �D�o�n�'�t� �l�e�t� �i�t� �p�r�o�j�e�c�t� �a�b�o�v�e� �t�h�e� �t�o�p� �o�f� �t�h�e� �h�o�l�e�,� �o�r� �t�h�e� �b�a�l�l� �w�i�l�l� �c�o�u�n�t� �a�s� �i�n� �w�h�e�n� �i�t
�h�a�s�n�'�t� �d�r�o�p�p�e�d� �i�n� �y�e�t�.

�Y�o�u� �m�a�y� �f�i�n�d� �i�t� �e�a�s�i�e�r� �t�o� �p�o�s�i�t�i�o�n� �t�h�e� �n�o�d�e� �i�f� �y�o�u� �u�s�e� �t�h�e� �P�e�r�s�p�e�c�t�i�v�e� �b�u�t�t�o�n� �t�o� �v�i�e�w� �t�h�e
�h�o�l�e� �f�r�o�m� �o�n�e� �d�i�r�e�c�t�i�o�n� �a�t� �a�t� �t�i�m�e�.� �W�h�e�n� �y�o�u�'�v�e� �f�i�n�i�s�h�e�d� �p�o�s�i�t�i�o�n�i�n�g� �i�t�,� �c�h�a�n�g�e� �t�h�e� �n�a�m�e� �o�f
�t�h�e� Area � �t�o� Hole �.

�B�a�l�l
�N�o�w�,� �y�o�u�'�r�e� �r�e�a�d�y� �t�o� �m�a�k�e� �t�h�e� �b�a�l�l�.� �S�i�n�c�e� �t�h�e� �b�a�l�l� �n�e�e�d�s� �p�h�y�s�i�c�s• �g�r�a�v�i�t�y�,� �f�r�i�c�t�i�o�n�,� �c�o�l�l�i�s�i�o�n
�w�i�t�h� �w�a�l�l�s�,� �a�n�d� �o�t�h�e�r� �p�h�y�s�i�c�s� �p�r�o�p�e�r�t�i�e�s• RigidBody � �w�i�l�l� �b�e� �t�h�e� �b�e�s�t� �c�h�o�i�c�e� �o�f� �n�o�d�e�.
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a� RigidBody � �n�a�m�e�d� Ball �.

�R�i�g�i�d�B�o�d�y� �i�s� �t�h�e� �3�D� �e�q�u�i�v�a�l�e�n�t� �o�f� �t�h�e� RigidBody2D � �n�o�d�e� �y�o�u� �u�s�e�d� �i�n� Chapter 3 �,� �E�s�c�a�p�e� �t�h�e
�M�a�z�e�.� �I�t�s� �b�e�h�a�v�i�o�r� �a�n�d� �p�r�o�p�e�r�t�i�e�s� �a�r�e� �v�e�r�y� �s�i�m�i�l�a�r�,� �a�n�d� �y�o�u� �u�s�e� �m�a�n�y� �o�f� �t�h�e� �s�a�m�e� �m�e�t�h�o�d�s
�t�o� �i�n�t�e�r�a�c�t� �w�i�t�h� �i�t�,� �s�u�c�h� �a�s� apply_impulse() � �a�n�d� _integrate_forces() �.
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�T�h�e� �s�h�a�p�e� �o�f� �t�h�e� �b�a�l�l� �n�e�e�d�s� �t�o� �b�e� �a� �s�p�h�e�r�e�.� �T�h�e� �b�a�s�i�c� �3�D� �s�h�a�p�e�s� �s�u�c�h� �a�s� �s�p�h�e�r�e�,� �c�u�b�e�,
�c�y�l�i�n�d�e�r�,� �a�n�d� �s�o� �o�n� �a�r�e� �c�a�l�l�e�d� �p�r�i�m�i�t�i�v�e�s�.� �G�o�d�o�t� �c�a�n� �a�u�t�o�m�a�t�i�c�a�l�l�y� �m�a�k�e� �p�r�i�m�i�t�i�v�e�s� �u�s�i�n�g� �t�h�e
MeshInstance � �n�o�d�e�,� �s�o� �a�d�d� �o�n�e� �a�s� �a� �c�h�i�l�d� �o�f� �t�h�e� �b�o�d�y�.� �I�n� �t�h�e� �I�n�s�p�e�c�t�o�r�,� �c�h�o�o�s�e� �N�e�w
�S�p�h�e�r�e�M�e�s�h� �i�n� �t�h�e� �M�e�s�h� �p�r�o�p�e�r�t�y�:

�T�h�e� �d�e�f�a�u�l�t� �s�i�z�e� �i�s� �m�u�c�h� �t�o�o� �l�a�r�g�e�,� �s�o� �c�l�i�c�k� �o�n� �t�h�e� �n�e�w� �s�p�h�e�r�e� �m�e�s�h� �a�n�d� �s�e�t� �i�t�s� �s�i�z�e
�p�r�o�p�e�r�t�i�e�s�,� �R�a�d�i�u�s� �t�o� 0.15 � �a�n�d� �H�e�i�g�h�t� �t�o� 0.3 �:
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�N�e�x�t�,� �a�d�d� �a� CollisionShape � �n�o�d�e� �t�o� �t�h�e� Ball � �a�n�d� �g�i�v�e� �i�t� �a� SphereShape �.� �S�i�z�e� �i�t� �t�o� �f�i�t� �t�h�e
�m�e�s�h� �u�s�i�n�g� �t�h�e� �s�i�z�e� �h�a�n�d�l�e� �(�o�r�a�n�g�e� �d�o�t�)�:

�T�e�s�t�i�n�g� �t�h�e� �b�a�l�l
�T�o� �t�e�s�t� �t�h�e� �b�a�l�l�,� �a�d�d� �i�t� �t�o� �t�h�e� Main � �s�c�e�n�e� �w�i�t�h� �t�h�e� �i�n�s�t�a�n�c�e� �b�u�t�t�o�n�.� �P�o�s�i�t�i�o�n� �i�t� �s�o�m�e�w�h�e�r�e
�a�b�o�v�e� �t�h�e� �c�o�u�r�s�e� �a�n�d� �h�i�t� �P�l�a�y�.� �Y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�e� �b�a�l�l� �f�a�l�l� �a�n�d� �l�a�n�d� �o�n� �t�h�e� �g�r�o�u�n�d�.� �Y�o�u
�m�a�y� �f�i�n�d� �i�t� �h�e�l�p�f�u�l� �t�o� �a�d�d� �a�n�o�t�h�e�r� Camera� �n�o�d�e� �p�o�s�i�t�i�o�n�e�d� �o�n� �t�h�e� �s�i�d�e� �o�f� �t�h�e� �c�o�u�r�s�e� �f�o�r� �a
�d�i�f�f�e�r�e�n�t� �v�i�e�w�.� �S�e�t� �t�h�e� �C�u�r�r�e�n�t� �p�r�o�p�e�r�t�y� �o�n� �w�h�i�c�h�e�v�e�r� �c�a�m�e�r�a� �y�o�u� �w�a�n�t� �t�o� �u�s�e�.

�Y�o�u� �c�a�n� �a�l�s�o� �t�e�m�p�o�r�a�r�i�l�y� �g�i�v�e� �t�h�e� �b�a�l�l� �s�o�m�e� �m�o�t�i�o�n� �b�y� �s�e�t�t�i�n�g� �i�t�s� �L�i�n�e�a�r�/�V�e�l�o�c�i�t�y� �p�r�o�p�e�r�t�y�.
�T�r�y� �s�e�t�t�i�n�g� �i�t� �t�o� �d�i�f�f�e�r�e�n�t� �v�a�l�u�e�s� �a�n�d� �p�l�a�y�i�n�g� �t�h�e� �s�c�e�n�e�.� �R�e�m�e�m�b�e�r� �t�h�a�t� �t�h�e� �y� �a�x�i�s� �i�s� �u�p� �a�n�d
�t�h�a�t� �u�s�i�n�g� �t�o�o� �l�a�r�g�e� �a� �v�a�l�u�e� �m�a�y� �c�a�u�s�e� �t�h�e� �b�a�l�l� �t�o� �g�o� �r�i�g�h�t� �t�h�r�o�u�g�h� �t�h�e� �w�a�l�l�.� �S�e�t� �i�t� �b�a�c�k� �t�o
(0, 0, 0) � �w�h�e�n� �y�o�u�'�r�e� �d�o�n�e�.

�I�m�p�r�o�v�i�n�g� �c�o�l�l�i�s�i�o�n�s
�Y�o�u� �m�a�y� �h�a�v�e� �n�o�t�i�c�e�d� �w�h�e�n� �a�d�j�u�s�t�i�n�g� �t�h�e� �v�e�l�o�c�i�t�y� �t�h�a�t� �t�h�e� �b�a�l�l� �s�o�m�e�t�i�m�e�s� �g�o�e�s� �s�t�r�a�i�g�h�t
�t�h�r�o�u�g�h� �t�h�e� �w�a�l�l� �a�n�d�/�o�r� �b�o�u�n�c�e�s� �o�d�d�l�y�,� �e�s�p�e�c�i�a�l�l�y� �i�f� �y�o�u� �c�h�o�o�s�e� �a� �h�i�g�h� �v�a�l�u�e�.� �T�h�e�r�e� �a�r�e� �a
�f�e�w� �a�d�j�u�s�t�m�e�n�t�s� �y�o�u� �c�a�n� �m�a�k�e� �t�o� �t�h�e� RigidBody � �p�r�o�p�e�r�t�i�e�s� �t�o� �i�m�p�r�o�v�e� �t�h�e� �c�o�l�l�i�s�i�o�n
�b�e�h�a�v�i�o�r� �a�t� �h�i�g�h� �s�p�e�e�d�s�.
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�F�i�r�s�t�,� �t�u�r�n� �o�n� �C�o�n�t�i�n�u�o�u�s� �C�o�l�l�i�s�i�o�n� �D�e�t�e�c�t�i�o�n� �(�C�C�D�)�.� �Y�o�u�'�l�l� �f�i�n�d� �i�t� �l�i�s�t�e�d� �a�s� �C�o�n�t�i�n�u�o�u�s
�C�d� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r�.� �U�s�i�n�g� �C�C�D� �a�l�t�e�r�s� �t�h�e� �w�a�y� �t�h�e� �p�h�y�s�i�c�s� �e�n�g�i�n�e� �c�a�l�c�u�l�a�t�e�s� �c�o�l�l�i�s�i�o�n�s�.
�N�o�r�m�a�l�l�y�,� �t�h�e� �e�n�g�i�n�e� �o�p�e�r�a�t�e�s� �b�y� �f�i�r�s�t� �m�o�v�i�n�g� �t�h�e� �o�b�j�e�c�t� �a�n�d� �t�h�e�n� �t�e�s�t�i�n�g� �f�o�r� �a�n�d� �r�e�s�o�l�v�i�n�g
�c�o�l�l�i�s�i�o�n�s�.� �T�h�i�s� �i�s� �f�a�s�t�,� �a�n�d� �w�o�r�k�s� �i�n� �m�o�s�t� �c�o�m�m�o�n� �s�i�t�u�a�t�i�o�n�s�.� �W�h�e�n� �u�s�i�n�g� �C�C�D�,� �h�o�w�e�v�e�r�,
�t�h�e� �e�n�g�i�n�e� �p�r�o�j�e�c�t�s� �t�h�e� �o�b�j�e�c�t�'�s� �m�o�v�e�m�e�n�t� �a�l�o�n�g� �i�t�s� �p�a�t�h� �a�n�d� �a�t�t�e�m�p�t�s� �t�o� �p�r�e�d�i�c�t� �w�h�e�r�e� �t�h�e
�c�o�l�l�i�s�i�o�n� �m�a�y� �o�c�c�u�r�.� �T�h�i�s� �i�s� �s�l�o�w�e�r� �t�h�a�n� �t�h�e� �d�e�f�a�u�l�t� �b�e�h�a�v�i�o�r�,� �a�n�d� �s�o� �n�o�t� �a�s� �e�f�f�i�c�i�e�n�t�,
�e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �s�i�m�u�l�a�t�i�n�g� �m�a�n�y� �o�b�j�e�c�t�s�,� �b�u�t� �i�t� �i�s� �m�u�c�h� �m�o�r�e� �a�c�c�u�r�a�t�e�.� �S�i�n�c�e� �y�o�u� �o�n�l�y� �h�a�v�e
�o�n�e� �b�a�l�l� �i�n� �t�h�e� �g�a�m�e�,� �C�C�D� �i�s� �a� �g�o�o�d� �o�p�t�i�o�n� �b�e�c�a�u�s�e� �i�t� �w�o�n�'�t� �i�n�t�r�o�d�u�c�e� �a�n�y� �n�o�t�i�c�e�a�b�l�e
�p�e�r�f�o�r�m�a�n�c�e� �p�e�n�a�l�t�y�,� �b�u�t� �w�i�l�l� �g�r�e�a�t�l�y� �i�m�p�r�o�v�e� �c�o�l�l�i�s�i�o�n� �d�e�t�e�c�t�i�o�n�.

�T�h�e� �b�a�l�l� �a�l�s�o� �n�e�e�d�s� �a� �l�i�t�t�l�e� �m�o�r�e� �a�c�t�i�o�n�,� �s�o� �s�e�t� �t�h�e� �B�o�u�n�c�e� �t�o� 0.2 � �a�n�d� �t�h�e� �G�r�a�v�i�t�y� �S�c�a�l�e� �t�o� 2�.

�F�i�n�a�l�l�y�,� �y�o�u� �m�a�y� �a�l�s�o� �h�a�v�e� �n�o�t�i�c�e�d� �t�h�a�t� �t�h�e� �b�a�l�l� �t�a�k�e�s� �a� �l�o�n�g� �t�i�m�e� �t�o� �c�o�m�e� �t�o� �a� �s�t�o�p�.� �S�e�t
�t�h�e� �L�i�n�e�a�r�/�D�a�m�p� �p�r�o�p�e�r�t�y� �t�o� 0.5 � �a�n�d� �A�n�g�u�l�a�r�/�D�a�m�p� �t�o� 0.1 � �s�o� �t�h�a�t� �y�o�u� �w�o�n�'�t� �h�a�v�e� �t�o
�w�a�i�t� �a�s� �l�o�n�g� �f�o�r� �t�h�e� �b�a�l�l� �t�o� �s�t�o�p� �m�o�v�i�n�g�.

�U�I
�N�o�w� �t�h�a�t� �t�h�e� �b�a�l�l� �i�s� �o�n� �t�h�e� �c�o�u�r�s�e�,� �y�o�u� �n�e�e�d� �a� �w�a�y� �t�o� �a�i�m� �a�n�d� �h�i�t� �t�h�e� �b�a�l�l�.� �T�h�e�r�e� �a�r�e� �a
�n�u�m�b�e�r� �o�f� �p�o�s�s�i�b�l�e� �c�o�n�t�r�o�l� �s�c�h�e�m�e�s� �f�o�r� �a� �g�a�m�e� �o�f� �t�h�i�s� �t�y�p�e�.� �F�o�r� �t�h�i�s� �p�r�o�j�e�c�t�,� �y�o�u�'�l�l� �u�s�e� �a
�t�w�o�-�s�t�e�p� �p�r�o�c�e�s�s�:

�A�i�m�:� �A�n� �a�r�r�o�w� �w�i�l�l� �a�p�p�e�a�r� �s�w�i�n�g�i�n�g� �b�a�c�k� �a�n�d� �f�o�r�t�h�.� �C�l�i�c�k�i�n�g� �t�h�e� �m�o�u�s�e� �b�u�t�t�o�n�1�.
�w�i�l�l� �s�e�t� �t�h�e� �a�i�m� �d�i�r�e�c�t�i�o�n� �t�o� �t�h�e� �a�r�r�o�w�'�s�.
�S�h�o�o�t�:� �A� �p�o�w�e�r� �b�a�r� �w�i�l�l� �m�o�v�e� �u�p� �a�n�d� �d�o�w�n� �o�n� �t�h�e� �s�c�r�e�e�n�.� �C�l�i�c�k�i�n�g� �t�h�e� �m�o�u�s�e�2�.
�w�i�l�l� �s�e�t� �t�h�e� �p�o�w�e�r� �a�n�d� �l�a�u�n�c�h� �t�h�e� �b�a�l�l�.

�A�i�m�i�n�g� �a�r�r�o�w
�D�r�a�w�i�n�g� �a�n� �o�b�j�e�c�t� �i�n� �3�D� �i�s� �n�o�t� �a�s� �e�a�s�y� �a�s� �i�t� �i�s� �i�n� �2�D�.� �I�n� �m�a�n�y� �c�a�s�e�s�,� �y�o�u�'�l�l� �h�a�v�e� �t�o� �s�w�i�t�c�h� �t�o
�a� �3�D� �m�o�d�e�l�i�n�g� �p�r�o�g�r�a�m� �s�u�c�h� �a�s� �B�l�e�n�d�e�r� �t�o� �c�r�e�a�t�e� �y�o�u�r� �g�a�m�e�'�s� �o�b�j�e�c�t�s�.� �H�o�w�e�v�e�r�,� �i�n� �t�h�i�s
�c�a�s�e� �G�o�d�o�t�'�s� �p�r�i�m�i�t�i�v�e�s� �h�a�v�e� �y�o�u� �c�o�v�e�r�e�d�;� �t�o� �m�a�k�e� �a�n� �a�r�r�o�w�,� �y�o�u� �j�u�s�t� �n�e�e�d� �t�w�o� �m�e�s�h�e�s�:� �a
�l�o�n�g�,� �t�h�i�n� �r�e�c�t�a�n�g�l�e� �a�n�d� �a� �t�r�i�a�n�g�u�l�a�r� �p�r�i�s�m�.

�S�t�a�r�t� �a� �n�e�w� �s�c�e�n�e� �b�y� �a�d�d�i�n�g� �a� Spatial � �n�o�d�e� �w�i�t�h� �a� MeshInstance � �c�h�i�l�d�.� �A�d�d� �a� �n�e�w
CubeMesh�.� �C�l�i�c�k� �o�n� �t�h�e� �M�e�s�h� �p�r�o�p�e�r�t�y� �a�n�d� �s�e�t� �t�h�e� �S�i�z�e� �p�r�o�p�e�r�t�y� �t�o� (0.5, 0.2, 2) �.� �T�h�i�s
�i�s� �t�h�e� �b�o�d�y� �o�f� �t�h�e� �a�r�r�o�w�,� �b�u�t� �i�t� �s�t�i�l�l� �h�a�s� �o�n�e� �p�r�o�b�l�e�m�.� �I�f� �y�o�u� �r�o�t�a�t�e� �t�h�e� �p�a�r�e�n�t�,� �t�h�e� �m�e�s�h
�r�o�t�a�t�e�s� �a�r�o�u�n�d� �i�t�s� �c�e�n�t�e�r�.� �I�n�s�t�e�a�d�,� �y�o�u� �n�e�e�d� �t�h�e� �a�r�r�o�w� �t�o� �r�o�t�a�t�e� �a�r�o�u�n�d� �i�t�s� �e�n�d�,� �s�o� �c�h�a�n�g�e
�t�h�e� �T�r�a�n�s�f�o�r�m�/�T�r�a�n�s�l�a�t�i�o�n� �o�f� �M�e�s�h�I�n�s�t�a�n�c�e� �t�o� (0, 0, -1) �:
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�T�r�y� �r�o�t�a�t�i�n�g� �t�h�e� Arrow � �(�r�o�o�t�)� �n�o�d�e� �w�i�t�h� �t�h�e� �g�i�z�m�o� �t�o� �c�o�n�f�i�r�m� �t�h�a�t� �t�h�e� �s�h�a�p�e� �i�s� �n�o�w� �o�f�f�s�e�t
�c�o�r�r�e�c�t�l�y�.

�T�o� �c�r�e�a�t�e� �t�h�e� �p�o�i�n�t� �o�f� �t�h�e� �a�r�r�o�w�,� �a�d�d� �a�n�o�t�h�e�r� MeshInstance �,� �a�n�d� �t�h�i�s� �t�i�m�e� �c�h�o�o�s�e� �N�e�w
�P�r�i�s�m�M�e�s�h�.� �S�e�t� �i�t�s� �s�i�z�e� �t�o� (1.5, 2, 0.5) �.� �Y�o�u� �n�o�w� �h�a�v�e� �a� �f�l�a�t� �t�r�i�a�n�g�l�e� �s�h�a�p�e�.� �T�o� �p�l�a�c�e� �i�t
�p�r�o�p�e�r�l�y� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �r�e�c�t�a�n�g�l�e�,� �c�h�a�n�g�e� �t�h�e� �m�e�s�h�'�s� �T�r�a�n�s�f�o�r�m�/�T�r�a�n�s�l�a�t�i�o�n� �t�o� (0, 0,
-3) � �a�n�d� �i�t�s� �R�o�t�a�t�i�o�n� �D�e�g�r�e�e�s� �t�o� (-90, 0, 0) �.

�U�s�i�n�g� �p�r�i�m�i�t�i�v�e�s� �i�s� �a� �q�u�i�c�k� �w�a�y� �t�o� �c�r�e�a�t�e� �p�l�a�c�e�h�o�l�d�e�r� �o�b�j�e�c�t�s� �d�i�r�e�c�t�l�y� �i�n
�G�o�d�o�t� �w�i�t�h�o�u�t� �h�a�v�i�n�g� �t�o� �o�p�e�n� �u�p� �y�o�u�r� �3�D� �m�o�d�e�l�i�n�g� �s�o�f�t�w�a�r�e�.



�3�D� �M�i�n�i�g�o�l�f �C�h�a�p�t�e�r� �6

�[� �2�2�0� �]

�F�i�n�a�l�l�y�,� �s�c�a�l�e� �t�h�e� �w�h�o�l�e� �a�r�r�o�w� �d�o�w�n� �b�y� �s�e�t�t�i�n�g� �t�h�e� �r�o�o�t� �n�o�d�e�'�s� �T�r�a�n�s�f�o�r�m�/�S�c�a�l�e� �t�o� (0.5,
0.5, 0.5) �:

�Y�o�u� �n�o�w� �h�a�v�e� �a� �c�o�m�p�l�e�t�e�d� �a�r�r�o�w� �s�h�a�p�e�.� �S�a�v�e� �i�t�,� �t�h�e�n� �i�n�s�t�a�n�c�e� �i�t� �i�n� �t�h�e� Main � �s�c�e�n�e�.

�U�I� �d�i�s�p�l�a�y
�C�r�e�a�t�e� �a� �n�e�w� �s�c�e�n�e� �w�i�t�h� �a� �C�a�n�v�a�s�L�a�y�e�r� �c�a�l�l�e�d� UI �.� �I�n� �t�h�i�s� �s�c�e�n�e�,� �y�o�u�'�l�l� �s�h�o�w� �t�h�e� �p�o�w�e�r� �b�a�r
�a�s� �w�e�l�l� �a�s� �t�h�e� �s�h�o�t� �c�o�u�n�t� �f�o�r� �t�h�e� �p�l�a�y�e�r�'�s� �s�c�o�r�e�.� �A�d�d� �a� MarginContainer �,� VBoxContainer �,
�t�w�o� Label � �p�r�o�p�e�r�t�i�e�s�,� �a�n�d� �a� TextureProgress �.� �N�a�m�e� �t�h�e�m� �a�s� �s�h�o�w�n�:
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�S�e�t� �t�h�e� �C�u�s�t�o�m� �C�o�n�s�t�a�n�t�s� �o�f� MarginContainer � �a�l�l� �t�o� 20 �.� �A�d�d� �t�h�e� Xolonium-
Regular.ttf � �f�o�n�t� �t�o� �b�o�t�h� �o�f� �t�h�e� Label � �n�o�d�e�s� �a�n�d� �s�e�t� �t�h�e�i�r� �f�o�n�t� �s�i�z�e�s� �t�o� 30 �.� �S�e�t� �t�h�e
Shots � �l�a�b�e�l�'�s� �T�e�x�t� �t�o� �S�h�o�t�s�:� �0� �a�n�d� �t�h�e� Label � �T�e�x�t� �t�o� �P�o�w�e�r�.� �D�r�a�g� �o�n�e� �o�f� �t�h�e� �c�o�l�o�r�e�d� �b�a�r
�t�e�x�t�u�r�e�s� �f�r�o�m� res://assets � �i�n�t�o� �t�h�e� �T�e�x�t�u�r�e�/�P�r�o�g�r�e�s�s� �o�f� PowerBar �.� �B�y� �d�e�f�a�u�l�t�,
TextureProgress � �b�a�r�s� �g�r�o�w� �f�r�o�m� �l�e�f�t� �t�o� �r�i�g�h�t�,� �s�o� �f�o�r� �a� �v�e�r�t�i�c�a�l� �o�r�i�e�n�t�a�t�i�o�n�,� �c�h�a�n�g�e� �t�h�e� �F�i�l�l
�M�o�d�e� �t�o� �B�o�t�t�o�m� �t�o� �T�o�p�.

�T�h�e� �c�o�m�p�l�e�t�e�d� �U�I� �l�a�y�o�u�t� �s�h�o�u�l�d� �l�o�o�k� �l�i�k�e� �t�h�i�s�:

�I�n�s�t�a�n�c�e� �t�h�i�s� �s�c�e�n�e� �i�n� �t�h�e� Main � �s�c�e�n�e�.� �B�e�c�a�u�s�e� �i�t�'�s� �a� �C�a�n�v�a�s�L�a�y�e�r�,� �i�t� �w�i�l�l� �b�e� �d�r�a�w�n� �o�n� �t�o�p� �o�f
�t�h�e� �3�D� �c�a�m�e�r�a� �v�i�e�w�.

�S�c�r�i�p�t�s
�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �c�r�e�a�t�e� �t�h�e� �s�c�r�i�p�t�s� �n�e�e�d�e�d� �t�o� �m�a�k�e� �e�v�e�r�y�t�h�i�n�g� �w�o�r�k� �t�o�g�e�t�h�e�r�.� �T�h�e� �f�l�o�w
�o�f� �t�h�e� �g�a�m�e� �w�i�l�l� �b�e� �a�s� �f�o�l�l�o�w�s�:

�P�l�a�c�e� �t�h�e� �b�a�l�l� �a�t� �t�h�e� �s�t�a�r�t� �(Tee�)�1�.

�A�n�g�l�e� �m�o�d�e�:� �A�i�m� �t�h�e� �b�a�l�l�2�.
�P�o�w�e�r� �m�o�d�e�:� �S�e�t� �t�h�e� �h�i�t� �p�o�w�e�r�3�.
�L�a�u�n�c�h� �t�h�e� �b�a�l�l�4�.
�R�e�p�e�a�t� �f�r�o�m� �s�t�e�p� �2� �u�n�t�i�l� �t�h�e� �b�a�l�l� �i�s� �i�n� �t�h�e� �h�o�l�e�5�.
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�U�I
�A�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�i�p�t� �t�o� �t�h�e� UI � �t�o� �u�p�d�a�t�e� �t�h�e� �U�I� �e�l�e�m�e�n�t�s�:

extends CanvasLayer

var bar_red = preload("res://assets/bar_red.png")
var bar_green = preload("res://assets/bar_green.png")
var bar_yellow = preload("res://assets/bar_yellow.png")

func update_shots(value):
    $Margin/Container/Shots.text = 'Shots: %s' % value

func update_powerbar(value):
    $Margin/Container/PowerBar.texture_progress = bar_green
    if value > 70:
        $Margin/Container/PowerBar.texture_progress = bar_red
    elif value > 40:
        $Margin/Container/PowerBar.texture_progress = bar_yellow
    $Margin/Container/PowerBar.value = value

�T�h�e� �t�w�o� �f�u�n�c�t�i�o�n�s� �p�r�o�v�i�d�e� �a� �w�a�y� �t�o� �u�p�d�a�t�e� �t�h�e� �U�I� �e�l�e�m�e�n�t�s� �w�h�e�n� �t�h�e�y� �n�e�e�d� �t�o� �d�i�s�p�l�a�y� �a
�n�e�w� �v�a�l�u�e�.� �A�s� �y�o�u� �d�i�d� �i�n� �t�h�e� �S�p�a�c�e� �R�o�c�k�s� �g�a�m�e�,� �c�h�a�n�g�i�n�g� �t�h�e� �p�r�o�g�r�e�s�s� �b�a�r�'�s� �t�e�x�t�u�r�e� �b�a�s�e�d
�o�n� �i�t�s� �s�i�z�e� �g�i�v�e�s� �a� �n�i�c�e� �h�i�g�h�/�m�e�d�i�u�m�/�l�o�w� �f�e�e�l� �t�o� �t�h�e� �p�o�w�e�r� �l�e�v�e�l�.

�M�a�i�n
�N�e�x�t�,� �a�d�d� �a� �s�c�r�i�p�t� �t�o� Main � �a�n�d� �s�t�a�r�t� �w�i�t�h� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s�:

extends Node

var shots = 0
var state
var power = 0
var power_change = 1
var power_speed = 100
var angle_change = 1
var angle_speed = 1.1
enum {SET_ANGLE, SET_POWER, SHOOT, WIN}
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�T�h�e� enum� �l�i�s�t�s� �t�h�e� �s�t�a�t�e�s� �t�h�e� �g�a�m�e� �c�a�n� �b�e� �i�n�,� �w�h�i�l�e� �t�h�e� power* � �a�n�d� angle* � �v�a�r�i�a�b�l�e�s� �w�i�l�l� �b�e
�u�s�e�d� �t�o� �s�e�t� �t�h�e�i�r� �r�e�s�p�e�c�t�i�v�e� �v�a�l�u�e�s� �a�n�d� �c�h�a�n�g�e� �t�h�e�m� �o�v�e�r� �t�i�m�e�.� �T�a�k�e� �a� �l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g
�c�o�d�e� �s�n�i�p�p�e�t�:

func _ready():
    $Arrow.hide()
    $Ball.transform.origin = $Tee.transform.origin
    change_state(SET_ANGLE)

�A�t� �t�h�e� �b�e�g�i�n�n�i�n�g�,� �t�h�e� �b�a�l�l� �i�s� �p�l�a�c�e�d� �a�t� �t�h�e� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� Tee� �u�s�i�n�g� �b�o�t�h� �b�o�d�i�e�s�'
transform.origin � �p�r�o�p�e�r�t�i�e�s�.� �T�h�e�n�,� �t�h�e� �g�a�m�e� �i�s� �p�u�t� �i�n�t�o� �t�h�e� SET_ANGLE� �s�t�a�t�e�:� 

func change_state(new_state):
    state = new_state
    match state:
        SET_ANGLE:
            $Arrow.transform.origin = $Ball.transform.origin
            $Arrow.show()
        SET_POWER:
            pass
        SHOOT:
            $Arrow.hide()
            $Ball.shoot($Arrow.rotation.y, power)
            shots += 1
            $UI.update_shots(shots)
        WIN:
            $Ball.hide()
            $Arrow.hide()

�T�h�e� SET_ANGLE� �s�t�a�t�e� �p�l�a�c�e�s� �t�h�e� �a�r�r�o�w� �a�t� �t�h�e� �b�a�l�l�'�s� �l�o�c�a�t�i�o�n�.� �R�e�c�a�l�l� �t�h�a�t� �y�o�u� �o�f�f�s�e�t� �t�h�e� �a�r�r�o�w�,
�s�o� �i�t� �w�i�l�l� �a�p�p�e�a�r� �t�o� �b�e� �p�o�i�n�t�i�n�g� �o�u�t� �f�r�o�m� �t�h�e� �b�a�l�l�.� �W�h�e�n� �r�o�t�a�t�i�n�g� �t�h�e� �a�r�r�o�w�,� �y�o�u� �r�o�t�a�t�e� �i�t
�a�r�o�u�n�d� �t�h�e� �y� �a�x�i�s� �s�o� �t�h�a�t� �i�t� �r�e�m�a�i�n�s� �f�l�a�t� �(�t�h�e� �y� �a�x�i�s� �p�o�i�n�t�s� �u�p�w�a�r�d�s�)�.

�A�l�s�o�,� �n�o�t�e� �t�h�a�t� �w�h�e�n� �e�n�t�e�r�i�n�g� �t�h�e� SHOOT� �s�t�a�t�e�,� �y�o�u� �c�a�l�l� �t�h�e� shoot() � �f�u�n�c�t�i�o�n� �o�n� �t�h�e� Ball �.
�Y�o�u�'�l�l� �a�d�d� �t�h�a�t� �f�u�n�c�t�i�o�n� �i�n� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n�.

�T�h�e� �n�e�x�t� �s�t�e�p� �i�s� �t�o� �c�h�e�c�k� �f�o�r� �u�s�e�r� �i�n�p�u�t�:

func _input(event):
    if event.is_action_pressed('click'):
        match state:
            SET_ANGLE:
                change_state(SET_POWER)
            SET_POWER:
                change_state(SHOOT)
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�T�h�e� �o�n�l�y� �i�n�p�u�t� �f�o�r� �t�h�e� �g�a�m�e� �i�s� �c�l�i�c�k�i�n�g� �t�h�e� �l�e�f�t� �m�o�u�s�e� �b�u�t�t�o�n�.� �D�e�p�e�n�d�i�n�g� �o�n� �w�h�a�t� �s�t�a�t�e
�y�o�u�'�r�e� �i�n�,� �c�l�i�c�k�i�n�g� �i�t� �w�i�l�l� �t�r�a�n�s�i�t�i�o�n� �t�o� �t�h�e� �n�e�x�t� �s�t�a�t�e�:

func _process(delta):
    match state:
        SET_ANGLE:
            animate_angle(delta)
        SET_POWER:
            animate_power_bar(delta)
        SHOOT:
            pass

�I�n� _process() �,� �y�o�u� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �t�o� �a�n�i�m�a�t�e� �b�a�s�e�d� �o�n� �t�h�e� �s�t�a�t�e�.� �F�o�r� �n�o�w�,� �i�t� �j�u�s�t� �c�a�l�l�s� �t�h�e
�f�u�n�c�t�i�o�n� �t�h�a�t� �a�n�i�m�a�t�e�s� �t�h�e� �p�r�o�p�e�r�t�y� �t�h�a�t�'�s� �c�u�r�r�e�n�t�l�y� �b�e�i�n�g� �s�e�t�:

func animate_power_bar(delta):
    power += power_speed * power_change * delta
    if power >= 100:
        power_change = -1
    if power <= 0:
        power_change = 1
    $UI.update_powerbar(power)

func animate_angle(delta):
    $Arrow.rotation.y += angle_speed * angle_change * delta
    if $Arrow.rotation.y > PI/2:
        angle_change = -1
    if $Arrow.rotation.y < -PI/2:
        angle_change = 1

�B�o�t�h� �o�f� �t�h�e�s�e� �f�u�n�c�t�i�o�n�s� �a�r�e� �s�i�m�i�l�a�r�.� �T�h�e�y� �g�r�a�d�u�a�l�l�y� �c�h�a�n�g�e� �a� �v�a�l�u�e� �b�e�t�w�e�e�n� �t�w�o� �e�x�t�r�e�m�e�s�,
�r�e�v�e�r�s�i�n�g� �d�i�r�e�c�t�i�o�n� �w�h�e�n� �a� �l�i�m�i�t� �i�s� �h�i�t�.� �N�o�t�e� �t�h�a�t� �t�h�e� �a�r�r�o�w� �i�s� �a�n�i�m�a�t�i�n�g� �o�v�e�r� �a� �+�/�-� �9�0�-�d�e�g�r�e�e
�a�r�c�.

�B�a�l�l
�I�n� �t�h�e� �b�a�l�l� �s�c�r�i�p�t�,� �t�h�e�r�e� �a�r�e� �t�w�o� �f�u�n�c�t�i�o�n�s� �n�e�e�d�e�d�.� �F�i�r�s�t�,� �a�n� �i�m�p�u�l�s�e� �m�u�s�t� �b�e� �a�p�p�l�i�e�d� �t�o� �t�h�e
�b�a�l�l� �t�o� �l�a�u�n�c�h� �i�t�.� �S�e�c�o�n�d�,� �w�h�e�n� �t�h�e� �b�a�l�l� �s�t�o�p�s� �m�o�v�i�n�g�,� �i�t� �n�e�e�d�s� �t�o� �n�o�t�i�f�y� �t�h�e� Main � �s�c�e�n�e� �s�o
�t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�a�n� �t�a�k�e� �a�n�o�t�h�e�r� �s�h�o�t�:

extends RigidBody

signal stopped

func shoot(angle, power):
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    var force = Vector3(0, 0, -1).rotated(Vector3(0, 1, 0), angle)
    apply_impulse(Vector3(), force * power / 5)

func _integrate_forces(state):
    if state.linear_velocity.length() < 0.1:
        emit_signal("stopped")
        state.linear_velocity = Vector3()

�A�s� �y�o�u� �s�a�w� �i�n� �t�h�e� �S�p�a�c�e� �R�o�c�k�s� �g�a�m�e�,� �y�o�u� �c�a�n� �u�s�e� �t�h�e� �p�h�y�s�i�c�s� �s�t�a�t�e� �i�n
_integrate_forces() � �t�o� �s�a�f�e�l�y� �s�t�o�p� �t�h�e� �b�a�l�l� �i�f� �t�h�e� �s�p�e�e�d� �h�a�s� �g�o�t�t�e�n� �t�o�o� �s�l�o�w�.� �R�e�m�e�m�b�e�r�,
�d�u�e� �t�o� �f�l�o�a�t�i�n�g� �p�o�i�n�t� �n�u�m�b�e�r� �p�r�e�c�i�s�i�o�n�,� �t�h�e� �v�e�l�o�c�i�t�y� �m�a�y� �n�o�t� �a�c�t�u�a�l�l�y� �s�l�o�w� �t�o� 0� �o�n� �i�t�s� �o�w�n�.
�T�h�e� �b�a�l�l� �m�a�y� �a�p�p�e�a�r� �t�o� �b�e� �s�t�o�p�p�e�d�,� �b�u�t� �i�t�s� �v�e�l�o�c�i�t�y� �m�a�y� �a�c�t�u�a�l�l�y� �b�e� �s�o�m�e�t�h�i�n�g� �l�i�k�e
0.0000001 � �i�n�s�t�e�a�d�.� �R�a�t�h�e�r� �t�h�a�n� �w�a�i�t� �f�o�r� �i�t� �t�o� �r�e�a�c�h� 0�,� �y�o�u� �c�a�n� �m�a�k�e� �t�h�e� �b�a�l�l� �s�t�o�p� �i�f� �i�t�s
�s�p�e�e�d� �d�r�o�p�s� �b�e�l�o�w� 0.1 �.

�H�o�l�e
�T�o� �d�e�t�e�c�t� �w�h�e�n� �t�h�e� �b�a�l�l� �h�a�s� �d�r�o�p�p�e�d� �i�n�t�o� �t�h�e� �h�o�l�e�,� �c�l�i�c�k� �o�n� �t�h�e� Area � �i�n� Main � �a�n�d� �c�o�n�n�e�c�t� �i�t�s
body_entered � �s�i�g�n�a�l�:

func _on_Hole_body_entered(body):
    print("Win!")
    change_state(WIN)

�C�h�a�n�g�i�n�g� �t�o� �t�h�e� WIN� �s�t�a�t�e� �w�i�l�l� �p�r�e�v�e�n�t� �t�h�e� �b�a�l�l�'�s� stopped � �s�i�g�n�a�l� �f�r�o�m� �a�l�l�o�w�i�n�g� �a�n�o�t�h�e�r
�s�h�o�t�.

�T�e�s�t�i�n�g� �i�t� �o�u�t
�T�r�y� �r�u�n�n�i�n�g� �t�h�e� �g�a�m�e�.� �Y�o�u� �m�a�y� �w�a�n�t� �t�o� �m�a�k�e� �s�u�r�e� �y�o�u� �h�a�v�e� �a� �v�e�r�y� �e�a�s�y� �c�o�u�r�s�e� �w�i�t�h� �a
�s�t�r�a�i�g�h�t� �s�h�o�t� �t�o� �t�h�e� �h�o�l�e� �f�o�r� �t�h�i�s� �p�a�r�t�.� �Y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�e� �a�r�r�o�w� �r�o�t�a�t�i�n�g� �a�t� �t�h�e� �b�a�l�l�'�s
�p�o�s�i�t�i�o�n�.� �W�h�e�n� �y�o�u� �c�l�i�c�k� �t�h�e� �m�o�u�s�e� �b�u�t�t�o�n�,� �t�h�e� �a�r�r�o�w� �s�t�o�p�s�,� �a�n�d� �t�h�e� �p�o�w�e�r� �b�a�r� �s�t�a�r�t�s
�m�o�v�i�n�g� �u�p� �a�n�d� �d�o�w�n�.� �W�h�e�n� �y�o�u� �c�l�i�c�k� �a� �s�e�c�o�n�d� �t�i�m�e�,� �t�h�e� �b�a�l�l� �i�s� �l�a�u�n�c�h�e�d�.

�I�f� �a�n�y� �o�f� �t�h�o�s�e� �s�t�e�p�s� �d�o�n�'�t� �w�o�r�k�,� �d�o�n�'�t� �g�o� �a�n�y� �f�u�r�t�h�e�r�,� �b�u�t� �s�t�o�p� �a�n�d� �g�o� �b�a�c�k� �t�o� �t�r�y� �a�n�d� �f�i�n�d
�w�h�a�t� �y�o�u� �m�i�s�s�e�d�.
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�O�n�c�e� �e�v�e�r�y�t�h�i�n�g� �i�s� �w�o�r�k�i�n�g�,� �y�o�u�'�l�l� �n�o�t�i�c�e� �s�o�m�e� �a�r�e�a�s� �t�h�a�t� �n�e�e�d� �i�m�p�r�o�v�e�m�e�n�t�.� �F�i�r�s�t�,� �w�h�e�n
�t�h�e� �b�a�l�l� �s�t�o�p�s� �m�o�v�i�n�g� �t�h�e� �a�r�r�o�w� �m�a�y� �n�o�t� �p�o�i�n�t� �i�n� �t�h�e� �d�i�r�e�c�t�i�o�n� �y�o�u� �w�a�n�t�.� �T�h�e� �r�e�a�s�o�n� �f�o�r
�t�h�i�s� �i�s� �t�h�a�t� �t�h�e� �s�t�a�r�t�i�n�g� �a�n�g�l�e� �i�s� �a�l�w�a�y�s� 0�,� �w�h�i�c�h� �p�o�i�n�t�s� �a�l�o�n�g� �t�h�e� �z� �a�x�i�s�,� �a�n�d� �t�h�e�n� �t�h�e� �a�r�r�o�w
�s�w�i�n�g�s� �+�/�-� �9�0� �d�e�g�r�e�e�s� �f�r�o�m� �t�h�e�r�e�.� �I�n� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n�s�,� �y�o�u�'�l�l� �h�a�v�e� �t�h�e� �o�p�t�i�o�n� �o�f� �i�m�p�r�o�v�i�n�g
�t�h�e� �a�i�m�i�n�g� �i�n� �t�w�o� �w�a�y�s�.� 

�I�m�p�r�o�v�i�n�g� �a�i�m�i�n�g� • � �o�p�t�i�o�n� �1
�T�h�e� �a�i�m� �c�o�u�l�d� �b�e� �i�m�p�r�o�v�e�d� �b�y� �m�a�k�i�n�g� �t�h�e� �1�8�0�-�d�e�g�r�e�e� �s�w�i�n�g� �o�f� �t�h�e� �a�r�r�o�w� �a�l�w�a�y�s� �b�e�g�i�n� �b�y
�p�o�i�n�t�i�n�g� �t�o�w�a�r�d�s� �t�h�e� �h�o�l�e�.

�A�d�d� �a� �v�a�r�i�a�b�l�e� �c�a�l�l�e�d� hole_dir � �t�o� �t�h�e� Main � �s�c�r�i�p�t�.� �A�t� �t�h�e� �s�t�a�r�t� �o�f� �a�i�m�i�n�g�,� �t�h�i�s� �w�i�l�l� �b�e� �s�e�t� �t�o
�t�h�e� �a�n�g�l�e� �p�o�i�n�t�i�n�g� �t�o�w�a�r�d�s� �t�h�e� �h�o�l�e� �u�s�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�u�n�c�t�i�o�n�:

func set_start_angle():
    var hole_pos = Vector2($Hole.transform.origin.z,
$Hole.transform.origin.x)
    var ball_pos = Vector2($Ball.transform.origin.z,
$Ball.transform.origin.x)
    hole_dir = (ball_pos - hole_pos).angle()
    $Arrow.rotation.y = hole_dir

�R�e�m�e�m�b�e�r� �t�h�a�t� �t�h�e� �b�a�l�l�'�s� �p�o�s�i�t�i�o�n� �i�s� �i�t�s� �c�e�n�t�e�r�,� �s�o� �i�t�'�s� �s�l�i�g�h�t�l�y� �a�b�o�v�e� �t�h�e� �s�u�r�f�a�c�e�,� �w�h�i�l�e� �t�h�e
�h�o�l�e�'�s� �c�e�n�t�e�r� �i�s� �s�o�m�e�w�h�a�t� �b�e�l�o�w�.� �B�e�c�a�u�s�e� �o�f� �t�h�i�s�,� �a�n� �a�r�r�o�w� �p�o�i�n�t�i�n�g� �d�i�r�e�c�t�l�y� �b�e�t�w�e�e�n� �t�h�e�m
�w�o�u�l�d� �p�o�i�n�t� �a�t� �a� �d�o�w�n�w�a�r�d� �a�n�g�l�e� �i�n�t�o� �t�h�e� �g�r�o�u�n�d�.� �T�o� �p�r�e�v�e�n�t� �t�h�i�s� �a�n�d� �k�e�e�p� �t�h�e� �a�r�r�o�w
�l�e�v�e�l�,� �y�o�u� �c�a�n� �u�s�e� �o�n�l�y� �t�h�e� �x� �a�n�d� �z� �v�a�l�u�e�s� �f�r�o�m� �t�h�e� transform.origin � �t�o� �p�r�o�d�u�c�e� �a
Vector2 �.

�N�o�w� �t�h�e� �i�n�i�t�i�a�l� �a�r�r�o�w� �d�i�r�e�c�t�i�o�n� �i�s� �t�o�w�a�r�d�s� �t�h�e� �h�o�l�e�,� �s�o� �y�o�u� �c�a�n� �a�l�t�e�r� �t�h�e� �a�n�i�m�a�t�i�o�n� �t�o� �a�d�d
�+�/�-�9�0� �d�e�g�r�e�e�s� �t�o� �t�h�a�t� �a�n�g�l�e�:

func animate_angle(delta):
    $Arrow.rotation.y += angle_speed * angle_change * delta
    if $Arrow.rotation.y > hole_dir + PI/2:
        angle_change = -1
    if $Arrow.rotation.y < hole_dir - PI/2:
        angle_change = 1

�L�a�s�t�l�y�,� �c�h�a�n�g�e� �t�h�e� SET_ANGLE� �s�t�a�t�e� �t�o� �c�a�l�l� �t�h�e� �f�u�n�c�t�i�o�n�:

SET_ANGLE:
    $Arrow.transform.origin = $Ball.transform.origin
    $Arrow.show()
    set_start_angle()
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�T�r�y� �t�h�e� �g�a�m�e� �a�g�a�i�n�.� �T�h�e� �b�a�l�l� �s�h�o�u�l�d� �n�o�w� �a�l�w�a�y�s� �p�o�i�n�t� �i�n� �t�h�e� �g�e�n�e�r�a�l� �d�i�r�e�c�t�i�o�n� �o�f� �t�h�e� �h�o�l�e�.
�T�h�i�s� �i�s� �b�e�t�t�e�r�,� �b�u�t� �y�o�u� �s�t�i�l�l� �c�a�n�'�t� �p�o�i�n�t� �i�n� �a�n�y� �d�i�r�e�c�t�i�o�n� �y�o�u� �l�i�k�e�.� �F�o�r� �t�h�a�t�,� �y�o�u� �c�a�n� �t�r�y� �a�i�m�i�n�g
�o�p�t�i�o�n� �2�.

�I�m�p�r�o�v�i�n�g� �a�i�m�i�n�g� • � �o�p�t�i�o�n� �2
�T�h�e� �p�r�e�v�i�o�u�s� �s�o�l�u�t�i�o�n� �i�s� �a�c�c�e�p�t�a�b�l�e�,� �b�u�t� �t�h�e�r�e� �i�s� �a�n�o�t�h�e�r� �p�o�s�s�i�b�i�l�i�t�y�.� �I�n�s�t�e�a�d� �o�f� �t�h�e� �a�r�r�o�w
�b�o�u�n�c�i�n�g� �b�a�c�k� �a�n�d� �f�o�r�t�h�,� �y�o�u� �c�a�n� �a�i�m� �b�y� �m�o�v�i�n�g� �t�h�e� �m�o�u�s�e� �s�i�d�e�-�t�o�-�s�i�d�e�.� �T�h�e� �b�e�n�e�f�i�t� �o�f� �t�h�i�s
�o�p�t�i�o�n� �i�s� �t�h�a�t� �y�o�u�'�r�e� �n�o�t� �l�i�m�i�t�e�d� �t�o� �1�8�0� �d�e�g�r�e�e�s� �o�f� �m�o�t�i�o�n�.

�T�o� �a�c�c�o�m�p�l�i�s�h� �t�h�i�s�,� �y�o�u� �c�a�n� �m�a�k�e� �u�s�e� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �i�n�p�u�t� �e�v�e�n�t�:
InputEventMouseMotion �.� �T�h�i�s� �e�v�e�n�t� �o�c�c�u�r�s� �w�h�e�n� �t�h�e� �m�o�u�s�e� �m�o�v�e�s�,� �a�n�d� �r�e�t�u�r�n�s� �w�i�t�h� �i�t� �a
relative � �p�r�o�p�e�r�t�y� �r�e�p�r�e�s�e�n�t�i�n�g� �h�o�w� �f�a�r� �t�h�e� �m�o�u�s�e� �m�o�v�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �f�r�a�m�e�.� �Y�o�u� �c�a�n
�u�s�e� �t�h�i�s� �v�a�l�u�e� �t�o� �r�o�t�a�t�e� �t�h�e� �a�r�r�o�w� �b�y� �a� �s�m�a�l�l� �a�m�o�u�n�t�.

�F�i�r�s�t�,� �d�i�s�a�b�l�e� �t�h�e� �a�r�r�o�w� �a�n�i�m�a�t�i�o�n� �b�y� �r�e�m�o�v�i�n�g� �t�h�e� SET_ANGLE� �p�o�r�t�i�o�n� �f�r�o�m� _process() �.
�N�e�x�t�,� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �t�o� _input() �:

func _input(event):
    if event is InputEventMouseMotion:
        if state == SET_ANGLE:
            $Arrow.rotation.y -= event.relative.x / 150

�T�h�i�s� �s�e�t�s� �t�h�e� �a�r�r�o�w�'�s� �r�o�t�a�t�i�o�n� �a�s� �y�o�u� �m�o�v�e� �t�h�e� �m�o�u�s�e� �l�e�f�t�/�r�i�g�h�t� �o�n� �t�h�e� �s�c�r�e�e�n�.� �D�i�v�i�d�i�n�g� �b�y
150 � �e�n�s�u�r�e�s� �t�h�a�t� �t�h�e� �m�o�v�e�m�e�n�t� �i�s�n�'�t� �t�o�o� �f�a�s�t� �a�n�d� �t�h�a�t� �y�o�u� �c�a�n� �m�o�v�e� �a� �f�u�l�l� �3�6�0� �d�e�g�r�e�e�s� �i�f
�y�o�u� �m�o�v�e� �t�h�e� �m�o�u�s�e� �a�l�l� �t�h�e� �w�a�y� �f�r�o�m� �o�n�e� �s�i�d�e� �o�f� �t�h�e� �s�c�r�e�e�n� �t�o� �t�h�e� �o�t�h�e�r�.� �D�e�p�e�n�d�i�n�g� �o�n
�y�o�u�r� �m�o�u�s�e�'�s� �s�e�n�s�i�t�i�v�i�t�y�,� �y�o�u� �c�a�n� �a�d�j�u�s�t� �t�h�i�s� �t�o� �y�o�u�r� �p�r�e�f�e�r�e�n�c�e�.

�C�a�m�e�r�a� �i�m�p�r�o�v�e�m�e�n�t�s
�A�n�o�t�h�e�r� �p�r�o�b�l�e�m�,� �e�s�p�e�c�i�a�l�l�y� �i�f� �y�o�u� �h�a�v�e� �a� �r�e�l�a�t�i�v�e�l�y� �l�a�r�g�e� �c�o�u�r�s�e�,� �i�s� �t�h�a�t� �i�f� �y�o�u�r� �c�a�m�e�r�a� �i�s
�p�l�a�c�e�d� �t�o� �s�h�o�w� �t�h�e� �s�t�a�r�t�i�n�g� �a�r�e�a� �n�e�a�r� �t�h�e� �t�e�e�,� �i�t� �m�a�y� �n�o�t� �s�h�o�w� �t�h�e� �o�t�h�e�r� �p�a�r�t�s� �o�f� �t�h�e� �c�o�u�r�s�e
�w�e�l�l�,� �o�r� �a�t� �a�l�l�.� �T�h�i�s� �c�a�n� �m�a�k�e� �i�t� �c�h�a�l�l�e�n�g�i�n�g� �t�o� �a�i�m� �w�h�e�n� �t�h�e� �b�a�l�l� �i�s� �i�n� �c�e�r�t�a�i�n� �p�l�a�c�e�s�.

�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �l�e�a�r�n� �t�w�o� �d�i�f�f�e�r�e�n�t� �w�a�y�s� �t�o� �a�d�d�r�e�s�s� �t�h�i�s� �p�r�o�b�l�e�m�.� �O�n�e� �i�n�v�o�l�v�e�s
�c�r�e�a�t�i�n�g� �m�u�l�t�i�p�l�e� �c�a�m�e�r�a�s� �a�n�d� �a�c�t�i�v�a�t�i�n�g� �w�h�i�c�h�e�v�e�r� �o�n�e� �i�s� �c�l�o�s�e�r� �t�o� �t�h�e� �b�a�l�l�'�s� �p�o�s�i�t�i�o�n�.� �T�h�e
�o�t�h�e�r� �s�o�l�u�t�i�o�n� �i�s� �t�o� �c�r�e�a�t�e� �a�n� �o�r�b�i�t�i�n�g� �c�a�m�e�r�a� �t�h�a�t� �f�o�l�l�o�w�s� �t�h�e� �b�a�l�l� �a�n�d� �t�h�a�t� �t�h�e� �p�l�a�y�e�r� �c�a�n
�c�o�n�t�r�o�l� �t�o� �v�i�e�w� �t�h�e� �c�o�u�r�s�e� �f�r�o�m� �a�n�y� �a�n�g�l�e�.
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�M�u�l�t�i�p�l�e� �c�a�m�e�r�a�s
�A�d�d� �a� �s�e�c�o�n�d� Camera� �n�o�d�e� �a�n�d� �p�o�s�i�t�i�o�n� �i�t� �n�e�a�r� �t�h�e� �h�o�l�e� �o�r� �a�t� �t�h�e� �o�p�p�o�s�i�t�e� �e�n�d� �o�f� �y�o�u�r
�c�o�u�r�s�e�,� �f�o�r� �e�x�a�m�p�l�e�:

�A�d�d� �a�n� Area � �c�h�i�l�d� �t�o� �t�h�i�s� �s�e�c�o�n�d� �c�a�m�e�r�a�.� �N�a�m�e� �i�t� Camera2Area � �a�n�d� �t�h�e�n� �a�d�d� �a
CollisionShape �.� �Y�o�u� �c�o�u�l�d� �u�s�e� �a� �s�p�h�e�r�i�c�a�l� �s�h�a�p�e� �j�u�s�t� �a�s� �w�e�l�l�,� �b�u�t� �f�o�r� �t�h�i�s� �e�x�a�m�p�l�e�,
�c�h�o�o�s�e� �a� BoxShape �.� �N�o�t�e� �t�h�a�t� �b�e�c�a�u�s�e� �y�o�u�'�v�e� �r�o�t�a�t�e�d� �t�h�e� �c�a�m�e�r�a�,� �t�h�e� �b�o�x� �i�s� �r�o�t�a�t�e�d� �a�s� �w�e�l�l�.
�Y�o�u� �c�a�n� �r�e�v�e�r�s�e� �t�h�i�s� �b�y� �s�e�t�t�i�n�g� �t�h�e� �r�o�t�a�t�i�o�n� �o�f� CollisionShape � �t�o� �t�h�e� �o�p�p�o�s�i�t�e� �v�a�l�u�e�,� �o�r
�y�o�u� �c�a�n� �l�e�a�v�e� �i�t� �r�o�t�a�t�e�d�.� �E�i�t�h�e�r� �w�a�y�,� �a�d�j�u�s�t� �t�h�e� �s�i�z�e� �a�n�d� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �b�o�x� �t�o� �c�o�v�e�r� �t�h�e
�p�o�r�t�i�o�n� �o�f� �t�h�e� �c�o�u�r�s�e� �y�o�u� �w�a�n�t� �t�h�e� �c�a�m�e�r�a� �t�o� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r�:
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�N�o�w�,� �c�o�n�n�e�c�t� �t�h�e� �a�r�e�a�'�s� body_entered � �s�i�g�n�a�l� �t�o� �t�h�e� �m�a�i�n� �s�c�r�i�p�t�.� �W�h�e�n� �t�h�e� �b�a�l�l� �e�n�t�e�r�s� �t�h�e
�a�r�e�a�,� �t�h�e� �s�i�g�n�a�l� �w�i�l�l� �b�e� �e�m�i�t�t�e�d�,� �a�n�d� �y�o�u� �c�a�n� �c�h�a�n�g�e� �t�h�e� �a�c�t�i�v�e� �c�a�m�e�r�a�:

func _on_Cam2Area_body_entered(body):
    $Camera2.current = true

�P�l�a�y� �t�h�e� �g�a�m�e� �a�g�a�i�n� �a�n�d� �h�i�t� �t�h�e� �b�a�l�l� �t�o�w�a�r�d� �t�h�e� �n�e�w� �c�a�m�e�r�a� �a�r�e�a�.� �C�o�n�f�i�r�m� �t�h�a�t� �t�h�e� �c�a�m�e�r�a
�v�i�e�w� �c�h�a�n�g�e�s� �w�h�e�n� �t�h�e� �b�a�l�l� �e�n�t�e�r�s� �t�h�e� �a�r�e�a�.� �F�o�r� �a� �l�a�r�g�e� �c�o�u�r�s�e�,� �y�o�u� �c�a�n� �a�d�d� �a�s� �m�a�n�y
�c�a�m�e�r�a�s� �a�s� �y�o�u� �w�a�n�t�/�n�e�e�d� �a�n�d� �s�e�t� �t�h�e�m� �t�o� �a�c�t�i�v�a�t�e� �f�o�r� �d�i�f�f�e�r�e�n�t� �s�e�c�t�i�o�n�s� �o�f� �t�h�e� �c�o�u�r�s�e�.

�T�h�e� �d�r�a�w�b�a�c�k� �o�f� �t�h�i�s� �m�e�t�h�o�d� �i�s� �t�h�a�t� �t�h�e� �c�a�m�e�r�a�s� �a�r�e� �s�t�i�l�l� �s�t�a�t�i�c�.� �U�n�l�e�s�s� �y�o�u�'�v�e� �v�e�r�y� �c�a�r�e�f�u�l�l�y
�p�l�a�c�e�d� �t�h�e�m� �i�n� �t�h�e� �r�i�g�h�t� �p�o�s�i�t�i�o�n�s�,� �i�t� �s�t�i�l�l� �m�a�y� �n�o�t� �b�e� �c�o�m�f�o�r�t�a�b�l�e� �t�o� �a�i�m� �t�h�e� �b�a�l�l� �f�r�o�m� �s�o�m�e
�l�o�c�a�t�i�o�n�s� �o�n� �t�h�e� �c�o�u�r�s�e�.

�O�r�b�i�t�i�n�g� �c�a�m�e�r�a
�I�n� �m�a�n�y� �3�D� �g�a�m�e�s�,� �t�h�e� �p�l�a�y�e�r� �c�a�n� �c�o�n�t�r�o�l� �a� �c�a�m�e�r�a� �t�h�a�t� �r�o�t�a�t�e�s� �a�n�d� �m�o�v�e�s� �a�s� �d�e�s�i�r�e�d�.
�T�y�p�i�c�a�l�l�y�,� �t�h�e� �c�o�n�t�r�o�l� �s�c�h�e�m�e� �u�s�e�s� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �m�o�u�s�e� �a�n�d� �k�e�y�b�o�a�r�d�.� �T�h�e� �f�i�r�s�t� �s�t�e�p� �w�i�l�l
�b�e� �t�o� �a�d�d� �s�o�m�e� �n�e�w� �i�n�p�u�t� �a�c�t�i�o�n�s�:

�T�h�e� �W�A�S�D� �k�e�y�s� �w�i�l�l� �b�e� �u�s�e�d� �t�o� �o�r�b�i�t� �t�h�e� �c�a�m�e�r�a� �b�y� �m�o�v�i�n�g� �i�t� �s�i�d�e� �t�o� �s�i�d�e� �a�n�d� �u�p� �a�n�d
�d�o�w�n�.� �T�h�e� �m�o�u�s�e� �w�h�e�e�l� �w�i�l�l� �c�o�n�t�r�o�l� �z�o�o�m�i�n�g� �i�n�/�o�u�t�.
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�C�r�e�a�t�i�n�g� �a� �g�i�m�b�a�l
�T�h�e� �c�a�m�e�r�a� �m�o�v�e�m�e�n�t� �n�e�e�d�s� �t�o� �h�a�v�e� �s�o�m�e� �r�e�s�t�r�i�c�t�i�o�n�s�.� �F�o�r� �o�n�e�,� �i�t� �s�h�o�u�l�d� �a�l�w�a�y�s� �r�e�m�a�i�n
�l�e�v�e�l�,� �a�n�d� �n�o�t� �b�e� �t�i�l�t�e�d� �s�i�d�e� �t�o� �s�i�d�e�.� �T�r�y� �t�h�i�s�:� �t�a�k�e� �a� �c�a�m�e�r�a� �a�n�d� �r�o�t�a�t�e� �i�t� �a� �s�m�a�l�l� �a�m�o�u�n�t
�a�r�o�u�n�d� �x� �(�r�e�d� �r�i�n�g�)�,� �t�h�e�n� �a� �s�m�a�l�l� �a�m�o�u�n�t� �a�r�o�u�n�d� �z� �(�b�l�u�e� �r�i�n�g�)�.� �N�o�w�,� �r�e�v�e�r�s�e� �t�h�e� �x� �r�o�t�a�t�i�o�n
�a�n�d� �c�l�i�c�k� �t�h�e� �P�r�e�v�i�e�w� �b�u�t�t�o�n�.� �D�o� �y�o�u� �s�e�e� �h�o�w� �t�h�e� �c�a�m�e�r�a� �i�s� �n�o�w� �t�i�l�t�e�d�?� 

�T�h�e� �s�o�l�u�t�i�o�n� �t�o� �t�h�i�s� �p�r�o�b�l�e�m� �i�s� �t�o� �p�l�a�c�e� �t�h�e� �c�a�m�e�r�a� �o�n� �a� �g�i�m�b�a�l• �a� �d�e�v�i�c�e� �d�e�s�i�g�n�e�d� �t�o� �k�e�e�p
�a�n� �o�b�j�e�c�t� �l�e�v�e�l� �d�u�r�i�n�g� �m�o�v�e�m�e�n�t�.� �Y�o�u� �c�a�n� �c�r�e�a�t�e� �a� �g�i�m�b�a�l� �u�s�i�n�g� �t�w�o� Spatial � �n�o�d�e�s�,� �w�h�i�c�h
�w�i�l�l� �c�o�n�t�r�o�l� �t�h�e� �c�a�m�e�r�a�'�s� �l�e�f�t�/�r�i�g�h�t� �a�n�d� �u�p�/�d�o�w�n� �m�o�v�e�m�e�n�t� �r�e�s�p�e�c�t�i�v�e�l�y�.

�F�i�r�s�t�,� �m�a�k�e� �s�u�r�e� �t�o� �r�e�m�o�v�e� �a�n�y� �o�t�h�e�r� Camera� �n�o�d�e�s� �i�n� �t�h�e� �s�c�e�n�e�.� �I�f� �y�o�u� �t�r�i�e�d� �t�h�e� �m�u�l�t�i�p�l�e
�c�a�m�e�r�a� �s�e�t�u�p� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n� �a�n�d� �y�o�u�'�d� �r�a�t�h�e�r� �n�o�t� �d�e�l�e�t�e� �t�h�e�m�,� �y�o�u� �c�a�n� �s�e�t
�t�h�e�i�r� �C�u�r�r�e�n�t� �v�a�l�u�e�s� �t�o� �O�f�f� �a�n�d� �d�i�s�c�o�n�n�e�c�t� �a�n�y� Area � �s�i�g�n�a�l�s� �f�o�r� �t�h�e�m�.

�A�d�d� �a� �n�e�w� Spatial � �n�o�d�e� �c�a�l�l�e�d� GimbalOut � �a�n�d� �p�l�a�c�e� �i�t� �n�e�a�r� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� �c�o�u�r�s�e�.
�M�a�k�e� �s�u�r�e� �n�o�t� �t�o� �r�o�t�a�t�e� �i�t�.� �G�i�v�e� �i�t� �a� Spatial � �c�h�i�l�d� �c�a�l�l�e�d� GimbalIn �,� �a�n�d� �t�h�e�n� �a�d�d� �a� Camera
�t�o� �t�h�a�t� �n�o�d�e�.� �S�e�t� �t�h�e� �T�r�a�n�s�f�o�r�m�/�T�r�a�n�s�l�a�t�i�o�n� �o�f� �C�a�m�e�r�a� �t�o� (0, 0, 10) �:

�H�e�r�e�'�s� �h�o�w� �t�h�e� �g�i�m�b�a�l� �w�o�r�k�s�:� �t�h�e� �o�u�t�e�r� �s�p�a�t�i�a�l� �i�s� �a�l�l�o�w�e�d� �t�o� �r�o�t�a�t�e� �o�n�l�y� �i�n� �y�,� �w�h�i�l�e� �t�h�e� �i�n�n�e�r
�o�n�e� �r�o�t�a�t�e�s� �o�n�l�y� �i�n� �x�.� �Y�o�u� �c�a�n� �t�r�y� �i�t� �y�o�u�r�s�e�l�f�,� �b�u�t� �m�a�k�e� �s�u�r�e� �y�o�u� �c�h�a�n�g�e� �t�o� �L�o�c�a�l� �S�p�a�c�e
�M�o�d�e� �(�s�e�e� �t�h�e� �I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �3�D� �s�e�c�t�i�o�n�)�.� �R�e�m�e�m�b�e�r� �t�o� �o�n�l�y� �m�o�v�e� �t�h�e� �g�r�e�e�n� �r�i�n�g� �o�f� �t�h�e
�o�u�t�e�r� �g�i�m�b�a�l� �n�o�d�e� �a�n�d� �o�n�l�y� �t�h�e� �r�e�d� �r�i�n�g� �o�f� �t�h�e� �i�n�n�e�r� �o�n�e�.� �D�o�n�'�t� �c�h�a�n�g�e� �t�h�e� �c�a�m�e�r�a� �a�t� �a�l�l�.
�R�e�s�e�t� �a�l�l� �t�h�e� �r�o�t�a�t�i�o�n�s� �t�o� 0� �o�n�c�e� �y�o�u�'�v�e� �f�i�n�i�s�h�e�d� �e�x�p�e�r�i�m�e�n�t�i�n�g�.

�T�o� �c�o�n�t�r�o�l� �t�h�i�s� �m�o�t�i�o�n� �i�n� �t�h�e� �g�a�m�e�,� �a�t�t�a�c�h� �a� �s�c�r�i�p�t� �t�o� GimbalOut � �a�n�d� �a�d�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:

extends Spatial

var cam_speed = PI/2
var zoom_speed = 0.1
var zoom = 0.5

func _input(event):
    if event.is_action_pressed('cam_zoom_in'):
        zoom -= zoom_speed
    if event.is_action_pressed('cam_zoom_out'):
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        zoom += zoom_speed

func _process(delta):
    zoom = clamp(zoom, 0.1, 2)
    scale = Vector3(1, 1, 1) * zoom
    if Input.is_action_pressed('cam_left'):
        rotate_y(-cam_speed * delta)
    if Input.is_action_pressed('cam_right'):
        rotate_y(cam_speed * delta)
    if Input.is_action_pressed('cam_up'):
        $GimbalIn.rotate_x(-cam_speed * delta)
    if Input.is_action_pressed('cam_down'):
        $GimbalIn.rotate_x(cam_speed * delta)
    $GimbalIn.rotation.x = clamp($GimbalIn.rotation.x, -PI/2, -0.2)

�A�s� �y�o�u� �c�a�n� �s�e�e�,� �t�h�e� �l�e�f�t�/�r�i�g�h�t� �a�c�t�i�o�n�s� �r�o�t�a�t�e� GimbalOut � �o�n�l�y� �o�n� �t�h�e� �y� �a�x�i�s�,� �w�h�i�l�e� �t�h�e
�u�p�/�d�o�w�n� �a�c�t�i�o�n�s� �r�o�t�a�t�e� GimbalIn � �o�n� �t�h�e� �x� �a�x�i�s�.� �T�h�e� �e�n�t�i�r�e� �g�i�m�b�a�l� �s�y�s�t�e�m�'�s� scale � �p�r�o�p�e�r�t�y
�i�s� �u�s�e�d� �t�o� �h�a�n�d�l�e� �z�o�o�m�i�n�g�.� �I�t� �i�s� �a�l�s�o� �n�e�c�e�s�s�a�r�y� �t�o� �s�e�t� �s�o�m�e� �l�i�m�i�t�s� �u�s�i�n�g� clamp() �.� �T�h�e
�r�o�t�a�t�i�o�n� �l�i�m�i�t� �h�o�l�d�s� �u�p�/�d�o�w�n� �m�o�v�e�m�e�n�t� �b�e�t�w�e�e�n� -0.2 � �(�a�l�m�o�s�t� �l�e�v�e�l� �w�i�t�h� �t�h�e� �g�r�o�u�n�d�)� �t�o
-90 � �d�e�g�r�e�e�s� �(�l�o�o�k�i�n�g� �s�t�r�a�i�g�h�t� �d�o�w�n�)� �w�h�i�l�e� �t�h�e� �z�o�o�m� �l�i�m�i�t� �k�e�e�p�s� �y�o�u� �f�r�o�m� �g�e�t�t�i�n�g� �t�o�o� �c�l�o�s�e
�o�r� �t�o�o� �f�a�r� �a�w�a�y�.

�R�u�n� �t�h�e� �g�a�m�e� �a�n�d� �t�e�s�t� �t�h�e� �c�a�m�e�r�a� �c�o�n�t�r�o�l�s�.� �Y�o�u� �s�h�o�u�l�d� �b�e� �a�b�l�e� �t�o� �p�a�n� �i�n� �a�l�l� �f�o�u�r� �d�i�r�e�c�t�i�o�n�s
�a�n�d� �z�o�o�m� �w�i�t�h� �y�o�u�r� �m�o�u�s�e� �w�h�e�e�l�.� �H�o�w�e�v�e�r�,� �t�h�e� �g�i�m�b�a�l�'�s� �p�o�s�i�t�i�o�n� �i�s� �s�t�i�l�l� �s�t�a�t�i�c�,� �s�o� �y�o�u� �m�a�y
�h�a�v�e� �t�r�o�u�b�l�e� �s�e�e�i�n�g� �t�h�e� �b�a�l�l� �p�r�o�p�e�r�l�y� �f�r�o�m� �c�e�r�t�a�i�n� �a�n�g�l�e�s�.

�T�r�a�c�k�i�n�g� �c�a�m�e�r�a
�T�h�e�r�e� �i�s� �o�n�e� �f�i�n�a�l� �i�m�p�r�o�v�e�m�e�n�t� �t�o� �t�h�e� �c�a�m�e�r�a�:� �m�a�k�i�n�g� �i�t� �f�o�l�l�o�w� �t�h�e� �b�a�l�l�.� �N�o�w� �t�h�a�t� �y�o�u� �h�a�v�e
�a� �s�t�a�b�l�e�,� �g�i�m�b�a�l�e�d� �c�a�m�e�r�a�,� �i�t� �w�i�l�l� �w�o�r�k� �g�r�e�a�t� �i�f� �t�h�e� �g�i�m�b�a�l� �i�s� �s�e�t� �t�o� �f�o�l�l�o�w� �t�h�e� �b�a�l�l�'�s� �p�o�s�i�t�i�o�n�.
�A�d�d� �t�h�i�s� �l�i�n�e� �t�o� �t�h�e� Main � �s�c�e�n�e�'�s� _process() � �f�u�n�c�t�i�o�n�:

$GimbalOut.transform.origin = $Ball.transform.origin

�N�o�t�e� �t�h�a�t� �y�o�u� �s�h�o�u�l�d�n�'�t� �s�e�t� �t�h�e� �g�i�m�b�a�l�'�s� �t�r�a�n�s�f�o�r�m� �t�o� �t�h�e� �b�a�l�l�'�s� �t�r�a�n�s�f�o�r�m�,� �o�r� �i�t� �w�i�l�l
�a�l�s�o� �r�o�t�a�t�e� �a�s� �t�h�e� �b�a�l�l� �r�o�l�l�s�!

�T�r�y� �t�h�e� �g�a�m�e� �n�o�w� �a�n�d� �o�b�s�e�r�v�e� �h�o�w� �t�h�e� �c�a�m�e�r�a� �t�r�a�c�k�s� �t�h�e� �b�a�l�l�'�s� �m�o�v�e�m�e�n�t� �w�h�i�l�e� �s�t�i�l�l� �b�e�i�n�g
�a�b�l�e� �t�o� �r�o�t�a�t�e� �a�n�d� �z�o�o�m�.



�3�D� �M�i�n�i�g�o�l�f �C�h�a�p�t�e�r� �6

�[� �2�3�2� �]

�V�i�s�u�a�l� �e�f�f�e�c�t�s
�T�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� �t�h�e� �b�a�l�l� �a�n�d� �t�h�e� �o�t�h�e�r� �m�e�s�h�e�s� �i�n� �y�o�u�r� �s�c�e�n�e� �h�a�v�e� �b�e�e�n� �i�n�t�e�n�t�i�o�n�a�l�l�y� �l�e�f�t
�v�e�r�y� �p�l�a�i�n�.� �Y�o�u� �c�a�n� �t�h�i�n�k� �o�f� �t�h�e� �f�l�a�t�,� �w�h�i�t�e� �b�a�l�l� �l�i�k�e� �a� �b�l�a�n�k� �c�a�n�v�a�s�,� �r�e�a�d�y� �t�o� �b�e� �m�o�l�d�e�d� �a�n�d
�s�h�a�p�e�d� �t�h�e� �w�a�y� �y�o�u� �w�a�n�t� �i�t�.� �A�p�p�l�y�i�n�g� �g�r�a�p�h�i�c�s� �t�o� �3�D� �m�o�d�e�l�s� �c�a�n� �b�e� �a� �v�e�r�y� �c�o�m�p�l�e�x
�p�r�o�c�e�s�s�,� �e�s�p�e�c�i�a�l�l�y� �i�f� �y�o�u�'�r�e� �n�o�t� �f�a�m�i�l�i�a�r� �w�i�t�h� �i�t�.� �F�i�r�s�t�,� �a� �b�i�t� �o�f� �v�o�c�a�b�u�l�a�r�y�:

�T�e�x�t�u�r�e�s�:� �T�e�x�t�u�r�e�s� �a�r�e� �f�l�a�t�,� �2�D� �i�m�a�g�e�s� �t�h�a�t� �a�r�e� �w�r�a�p�p�e�d� �a�r�o�u�n�d� �3�D� �o�b�j�e�c�t�s� �t�o� �g�i�v�e
�t�h�e�m� �m�o�r�e� �i�n�t�e�r�e�s�t�i�n�g� �a�p�p�e�a�r�a�n�c�e�s�.� �I�m�a�g�i�n�e� �w�r�a�p�p�i�n�g� �a� �p�r�e�s�e�n�t�:� �t�h�e� �f�l�a�t� �p�a�p�e�r� �i�s
�f�o�l�d�e�d� �a�r�o�u�n�d� �t�h�e� �p�a�c�k�a�g�e�,� �c�o�n�f�o�r�m�i�n�g� �t�o� �i�t�s� �s�h�a�p�e�.� �T�e�x�t�u�r�e�s� �c�a�n� �b�e� �v�e�r�y� �s�i�m�p�l�e
�o�r� �q�u�i�t�e� �c�o�m�p�l�e�x� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �s�h�a�p�e� �t�h�e�y� �a�r�e� �d�e�s�i�g�n�e�d� �t�o� �b�e� �a�p�p�l�i�e�d� �t�o�.� �A�n
�e�x�a�m�p�l�e� �o�f� �a� �s�i�m�p�l�e� �o�n�e� �w�o�u�l�d� �b�e� �a� �s�m�a�l�l� �p�a�t�t�e�r�n� �o�f� �b�r�i�c�k�s� �t�h�a�t� �c�a�n� �b�e� �r�e�p�e�a�t�e�d
�o�n� �a� �l�a�r�g�e� �w�a�l�l� �o�b�j�e�c�t�.

�S�h�a�d�e�r�s�:� �W�h�i�l�e� �t�e�x�t�u�r�e�s� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �i�s� �d�r�a�w�n� �o�n� �a�n� �o�b�j�e�c�t�'�s� �s�u�r�f�a�c�e�,� �s�h�a�d�e�r�s
�d�e�t�e�r�m�i�n�e� �h�o�w� �i�t� �i�s� �d�r�a�w�n�.� �I�m�a�g�i�n�e� �t�h�a�t� �s�a�m�e� �b�r�i�c�k� �w�a�l�l�.� �H�o�w� �w�o�u�l�d� �i�t� �l�o�o�k� �i�f� �i�t
�w�e�r�e� �w�e�t�?� �T�h�e� �m�e�s�h� �a�n�d� �t�h�e� �t�e�x�t�u�r�e� �w�o�u�l�d� �s�t�i�l�l� �b�e� �t�h�e� �s�a�m�e�,� �b�u�t� �t�h�e� �w�a�y� �t�h�e
�l�i�g�h�t� �r�e�f�l�e�c�t�s� �f�r�o�m� �i�t� �w�o�u�l�d� �b�e� �q�u�i�t�e� �d�i�f�f�e�r�e�n�t�.� �T�h�i�s� �i�s� �t�h�e� �f�u�n�c�t�i�o�n� �o�f� �s�h�a�d�e�r�s�:� �t�o
�a�l�t�e�r� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� �a�n� �o�b�j�e�c�t� �w�i�t�h�o�u�t� �a�c�t�u�a�l�l�y� �c�h�a�n�g�i�n�g� �i�t�.� �S�h�a�d�e�r�s� �a�r�e
�t�y�p�i�c�a�l�l�y� �w�r�i�t�t�e�n� �i�n� �a� �s�p�e�c�i�a�l�i�z�e�d� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e� �a�n�d� �c�a�n� �u�s�e� �a� �g�r�e�a�t� �d�e�a�l
�o�f� �a�d�v�a�n�c�e�d� �m�a�t�h�,� �t�h�e� �d�e�t�a�i�l�s� �o�f� �w�h�i�c�h� �a�r�e� �b�e�y�o�n�d� �t�h�e� �s�c�o�p�e� �o�f� �t�h�i�s� �b�o�o�k�.� �F�o�r
�m�a�n�y� �e�f�f�e�c�t�s�,� �w�r�i�t�i�n�g� �y�o�u�r� �o�w�n� �s�h�a�d�e�r� �i�s� �u�n�a�v�o�i�d�a�b�l�e�.� �H�o�w�e�v�e�r�,� �G�o�d�o�t� �p�r�o�v�i�d�e�s
�a�n� �a�l�t�e�r�n�a�t�i�v�e� �m�e�t�h�o�d� �o�f� �c�r�e�a�t�i�n�g� �a� �s�h�a�d�e�r� �f�o�r� �y�o�u�r� �o�b�j�e�c�t� �t�h�a�t� �a�l�l�o�w�s� �f�o�r� �a� �g�r�e�a�t
�d�e�a�l� �o�f� �c�u�s�t�o�m�i�z�a�t�i�o�n� �w�i�t�h�o�u�t� �d�i�v�i�n�g� �i�n�t�o� �s�h�a�d�e�r� �c�o�d�e�:� ShaderMaterial �.

�M�a�t�e�r�i�a�l�s�:� �G�o�d�o�t� �u�s�e�s� �a� �c�o�m�p�u�t�e�r� �g�r�a�p�h�i�c�s� �m�o�d�e�l� �c�a�l�l�e�d� �P�h�y�s�i�c�a�l�l�y� �B�a�s�e�d
�R�e�n�d�e�r�i�n�g� �(�P�B�R�)�.� �T�h�e� �g�o�a�l� �o�f� �P�B�R� �i�s� �t�o� �r�e�n�d�e�r� �t�h�e� �s�u�r�f�a�c�e� �o�f� �o�b�j�e�c�t�s� �i�n� �a� �w�a�y� �t�h�a�t
�m�o�r�e� �a�c�c�u�r�a�t�e�l�y� �m�o�d�e�l�s� �t�h�e� �w�a�y� �l�i�g�h�t� �w�o�r�k�s� �i�n� �t�h�e� �r�e�a�l� �w�o�r�l�d�.� �T�h�e�s�e� �a�f�f�e�c�t�s� �a�r�e
�a�p�p�l�i�e�d� �t�o� �m�e�s�h�e�s� �u�s�i�n�g� �t�h�e� Material � �p�r�o�p�e�r�t�y�.� �M�a�t�e�r�i�a�l�s� �a�r�e� �e�s�s�e�n�t�i�a�l�l�y
�c�o�n�t�a�i�n�e�r�s� �f�o�r� �t�e�x�t�u�r�e�s� �a�n�d� �s�h�a�d�e�r�s�.� �R�a�t�h�e�r� �t�h�a�n� �a�p�p�l�y� �t�h�e�m� �i�n�d�i�v�i�d�u�a�l�l�y�,� �t�h�e�y
�a�r�e� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �m�a�t�e�r�i�a�l�,� �w�h�i�c�h� �i�s� �t�h�e�n� �a�d�d�e�d� �t�o� �t�h�e� �o�b�j�e�c�t�.� �T�h�e� �m�a�t�e�r�i�a�l�'�s
�p�r�o�p�e�r�t�i�e�s� �d�e�t�e�r�m�i�n�e� �h�o�w� �t�h�e� �t�e�x�t�u�r�e�s� �a�n�d� �s�h�a�d�e�r� �e�f�f�e�c�t�s� �a�r�e� �a�p�p�l�i�e�d�.� �U�s�i�n�g
�G�o�d�o�t�'�s� �b�u�i�l�t�-�i�n� �m�a�t�e�r�i�a�l� �p�r�o�p�e�r�t�i�e�s�,� �y�o�u� �c�a�n� �s�i�m�u�l�a�t�e� �a� �w�i�d�e� �r�a�n�g�e� �o�f� �r�e�a�l�i�s�t�i�c� �(�o�r
�s�t�y�l�i�z�e�d�)� �r�e�a�l�-�w�o�r�l�d� �p�h�y�s�i�c�a�l� �m�a�t�e�r�i�a�l�s�,� �s�u�c�h� �a�s� �s�t�o�n�e�,� �c�l�o�t�h�,� �o�r� �m�e�t�a�l�.� �I�f� �t�h�e� �b�u�i�l�t�-
�i�n� �p�r�o�p�e�r�t�i�e�s� �a�r�e�n�'�t� �e�n�o�u�g�h� �f�o�r� �y�o�u�r� �p�u�r�p�o�s�e�s�,� �y�o�u� �c�a�n� �w�r�i�t�e� �y�o�u�r� �o�w�n� �s�h�a�d�e�r
�c�o�d�e� �t�o� �a�d�d� �e�v�e�n� �m�o�r�e� �e�f�f�e�c�t�s�.

�Y�o�u� �c�a�n� �a�d�d� �a� �P�B�R� �m�a�t�e�r�i�a�l� �t�o� �a� �m�e�s�h� �u�s�i�n�g� �a� SpatialMaterial �.
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�S�p�a�t�i�a�l�M�a�t�e�r�i�a�l�s
�C�l�i�c�k� �o�n� �t�h�e� �b�a�l�l�'�s� MeshInstance � �a�n�d�,� �u�n�d�e�r� �M�a�t�e�r�i�a�l�,� �s�e�l�e�c�t� �N�e�w� �S�p�a�t�i�a�l�M�a�t�e�r�i�a�l�,� �t�h�e�n
�c�l�i�c�k� �t�h�e� �n�e�w� �m�a�t�e�r�i�a�l�.� �Y�o�u� �w�i�l�l� �s�e�e� �a� �g�r�e�a�t� �n�u�m�b�e�r� �o�f� �p�a�r�a�m�e�t�e�r�s�,� �f�a�r� �m�o�r�e� �t�h�a�n� �c�a�n� �b�e
�c�o�v�e�r�e�d� �i�n� �t�h�i�s� �b�o�o�k�.� �T�h�i�s� �s�e�c�t�i�o�n� �w�i�l�l� �f�o�c�u�s� �o�n� �s�o�m�e� �o�f� �t�h�e� �m�o�s�t� �u�s�e�f�u�l� �o�n�e�s� �f�o�r� �m�a�k�i�n�g� �t�h�e
�b�a�l�l� �l�o�o�k� �m�o�r�e� �a�p�p�e�a�l�i�n�g�.� �Y�o�u� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �t�o� �v�i�s�i�t� http:/ � / �docs. �godotengine. � org/ � en/
3. �0/ �tutorials/ � 3d/ �spatial_ � material. � html � �f�o�r� �a� �f�u�l�l� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �a�l�l� �t�h�e
SpatialMaterial � �s�e�t�t�i�n�g�s�.� �T�o� �i�m�p�r�o�v�e� �t�h�e� �l�o�o�k� �o�f� �t�h�e� �b�a�l�l�,� �t�r�y� �e�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� �t�h�e�s�e
�p�a�r�a�m�e�t�e�r�s�:

�A�l�b�e�d�o�:� �T�h�i�s� �p�r�o�p�e�r�t�y� �s�e�t�s� �t�h�e� �b�a�s�e� �c�o�l�o�r� �o�f� �t�h�e� �m�a�t�e�r�i�a�l�.� �C�h�a�n�g�e� �t�h�i�s� �t�o� �m�a�k�e� �t�h�e
�b�a�l�l� �w�h�a�t�e�v�e�r� �c�o�l�o�r� �y�o�u� �l�i�k�e�.� �I�f� �y�o�u�'�r�e� �w�o�r�k�i�n�g� �w�i�t�h� �a�n� �o�b�j�e�c�t� �t�h�a�t� �n�e�e�d�s� �a� �t�e�x�t�u�r�e
�t�o� �b�e� �a�p�p�l�i�e�d�,� �y�o�u� �c�a�n� �a�d�d� �i�t� �h�e�r�e� �a�s� �w�e�l�l�.� 

�M�e�t�a�l�l�i�c� �a�n�d� �R�o�u�g�h�n�e�s�s�:� �T�h�e�s�e� �p�a�r�a�m�e�t�e�r�s� �c�o�n�t�r�o�l� �h�o�w� �r�e�f�l�e�c�t�i�v�e� �t�h�e� �s�u�r�f�a�c�e� �i�s�.
�B�o�t�h� �c�a�n� �b�e� �s�e�t� �t�o� �v�a�l�u�e�s� �b�e�t�w�e�e�n� 0� �a�n�d� 1�.� �T�h�e� �M�e�t�a�l�l�i�c� �v�a�l�u�e� �c�o�n�t�r�o�l�s� �t�h�e
�s�h�i�n�i�n�e�s�s�;� �h�i�g�h�e�r� �v�a�l�u�e�s� �w�i�l�l� �r�e�f�l�e�c�t� �m�o�r�e� �l�i�g�h�t�.� �T�h�e� �R�o�u�g�h�n�e�s�s� �v�a�l�u�e� �a�p�p�l�i�e�s� �a�n
�a�m�o�u�n�t� �o�f� �b�l�u�r� �t�o� �t�h�e� �r�e�f�l�e�c�t�i�o�n�.� �Y�o�u� �c�a�n� �s�i�m�u�l�a�t�e� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �m�a�t�e�r�i�a�l�s� �b�y
�a�d�j�u�s�t�i�n�g� �t�h�e�s�e� �t�w�o� �p�r�o�p�e�r�t�i�e�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �i�s� �a� �g�u�i�d�e� �t�o� �h�o�w� �t�h�e� �R�o�u�g�h�n�e�s�s
�a�n�d� �M�e�t�a�l�l�i�c� �p�r�o�p�e�r�t�i�e�s� �a�f�f�e�c�t� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� �a�n� �o�b�j�e�c�t�.� �K�e�e�p� �i�n� �m�i�n�d� �t�h�a�t
�l�i�g�h�t�i�n�g� �a�n�d� �o�t�h�e�r� �f�a�c�t�o�r�s� �w�i�l�l� �a�l�t�e�r� �t�h�e� �s�u�r�f�a�c�e� �a�p�p�e�a�r�a�n�c�e� �a�s� �w�e�l�l�.
�U�n�d�e�r�s�t�a�n�d�i�n�g� �h�o�w� �l�i�g�h�t� �a�n�d� �r�e�f�l�e�c�t�i�o�n�s� �i�n�t�e�r�a�c�t� �w�i�t�h� �s�u�r�f�a�c�e� �p�r�o�p�e�r�t�i�e�s� �i�s� �a� �b�i�g
�p�a�r�t� �o�f� �l�e�a�r�n�i�n�g� �t�o� �d�e�s�i�g�n� �e�f�f�e�c�t�i�v�e� �3�D� �o�b�j�e�c�t�s�:
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�N�o�r�m�a�l� �M�a�p�:� �N�o�r�m�a�l� �m�a�p�p�i�n�g� �i�s� �a� �3�D� �g�r�a�p�h�i�c�s� �t�e�c�h�n�i�q�u�e� �f�o�r� �f�a�k�i�n�g� �t�h�e
�a�p�p�e�a�r�a�n�c�e� �o�f� �b�u�m�p�s� �a�n�d� �d�e�n�t�s� �i�n� �a� �s�u�r�f�a�c�e�.� �M�o�d�e�l�i�n�g� �t�h�e�s�e� �i�n� �t�h�e� �m�e�s�h� �i�t�s�e�l�f
�w�o�u�l�d� �r�e�s�u�l�t� �i�n� �a� �l�a�r�g�e� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �n�u�m�b�e�r� �o�f� �p�o�l�y�g�o�n�s�,� �o�r� �f�a�c�e�s�,� �m�a�k�i�n�g� �u�p
�t�h�e� �o�b�j�e�c�t�,� �l�e�a�d�i�n�g� �t�o� �r�e�d�u�c�e�d� �p�e�r�f�o�r�m�a�n�c�e�.� �I�n�s�t�e�a�d�,� �a� �2�D� �t�e�x�t�u�r�e� �i�s� �u�s�e�d� �t�h�a�t
�m�a�p�s� �t�h�e� �p�a�t�t�e�r�n� �o�f� �l�i�g�h�t� �a�n�d� �s�h�a�d�o�w� �t�h�a�t� �w�o�u�l�d� �r�e�s�u�l�t� �f�r�o�m� �t�h�e�s�e� �s�m�a�l�l� �s�u�r�f�a�c�e
�f�e�a�t�u�r�e�s�.� �T�h�e� �l�i�g�h�t�i�n�g� �e�n�g�i�n�e� �t�h�e�n� �u�s�e�s� �t�h�a�t� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �a�l�t�e�r� �t�h�e� �l�i�g�h�t�i�n�g� �a�s� �i�f
�t�h�o�s�e� �d�e�t�a�i�l�s� �w�e�r�e� �a�c�t�u�a�l�l�y� �t�h�e�r�e�.� �A� �p�r�o�p�e�r�l�y� �c�o�n�s�t�r�u�c�t�e�d� �n�o�r�m�a�l� �m�a�p� �c�a�n� �a�d�d� �a
�g�r�e�a�t� �a�m�o�u�n�t� �o�f� �d�e�t�a�i�l� �t�o� �a�n� �o�t�h�e�r�w�i�s�e� �b�l�a�n�d�-�l�o�o�k�i�n�g� �o�b�j�e�c�t�.

�T�h�e� �b�a�l�l� �i�s� �a� �p�e�r�f�e�c�t� �e�x�a�m�p�l�e� �o�f� �a� �g�o�o�d� �u�s�e� �o�f� �n�o�r�m�a�l� �m�a�p�p�i�n�g� �b�e�c�a�u�s�e� �a� �r�e�a�l� �g�o�l�f� �b�a�l�l� �h�a�s
�h�u�n�d�r�e�d�s� �o�f� �d�i�m�p�l�e�s� �o�n� �i�t�s� �s�u�r�f�a�c�e�,� �b�u�t� �t�h�e� �s�p�h�e�r�e� �p�r�i�m�i�t�i�v�e� �i�s� �a� �s�m�o�o�t�h� �s�u�r�f�a�c�e�.� �U�s�i�n�g� �a
�r�e�g�u�l�a�r� �t�e�x�t�u�r�e� �c�o�u�l�d� �a�d�d� �s�p�o�t�s�,� �b�u�t� �t�h�e�y� �w�o�u�l�d� �l�o�o�k� �f�l�a�t� �a�n�d� �p�a�i�n�t�e�d� �o�n�.� �A� �n�o�r�m�a�l� �m�a�p
�t�h�a�t� �w�o�u�l�d� �s�i�m�u�l�a�t�e� �t�h�o�s�e� �d�i�m�p�l�e�s� �l�o�o�k�s� �l�i�k�e� �t�h�i�s�:

�I�t� �d�o�e�s�n�'�t� �l�o�o�k� �l�i�k�e� �m�u�c�h�,� �b�u�t� �t�h�e� �p�a�t�t�e�r�n� �o�f� �r�e�d� �a�n�d� �b�l�u�e� �c�o�n�t�a�i�n�s� �i�n�f�o�r�m�a�t�i�o�n� �t�e�l�l�i�n�g� �t�h�e
�e�n�g�i�n�e� �w�h�i�c�h� �d�i�r�e�c�t�i�o�n� �i�t� �s�h�o�u�l�d� �a�s�s�u�m�e� �t�h�e� �s�u�r�f�a�c�e� �i�s� �f�a�c�i�n�g� �a�t� �t�h�a�t� �p�o�i�n�t� �a�n�d� �t�h�e�r�e�f�o�r�e
�w�h�i�c�h� �d�i�r�e�c�t�i�o�n� �l�i�g�h�t� �s�h�o�u�l�d� �r�e�f�l�e�c�t� �f�r�o�m� �i�t� �t�h�e�r�e�.� �N�o�t�e� �t�h�e� �s�t�r�e�t�c�h�i�n�g� �a�l�o�n�g� �t�h�e� �t�o�p� �a�n�d� �t�h�e
�b�o�t�t�o�m• �t�h�a�t�'�s� �b�e�c�a�u�s�e� �t�h�i�s� �i�m�a�g�e� �i�s� �m�a�d�e� �t�o� �b�e� �w�r�a�p�p�e�d� �a�r�o�u�n�d� �a� �s�p�h�e�r�e� �s�h�a�p�e�.

�E�n�a�b�l�e� �t�h�e� �N�o�r�m�a�l� �M�a�p� �p�r�o�p�e�r�t�y� �a�n�d� �d�r�a�g� res://assets/ball_normal_map.png � �i�n�t�o
�t�h�e� �T�e�x�t�u�r�e� �f�i�e�l�d�.� �T�r�y� �t�h�i�s� �w�i�t�h� �t�h�e� �A�l�b�e�d�o� �c�o�l�o�r� �s�e�t� �t�o� �w�h�i�t�e� �a�t� �f�i�r�s�t�,� �s�o� �y�o�u� �c�a�n� �b�e�s�t� �s�e�e� �t�h�e
�e�f�f�e�c�t�.� �A�d�j�u�s�t� �t�h�e� Depth � �p�a�r�a�m�e�t�e�r� �t�o� �i�n�c�r�e�a�s�e� �o�r� �d�e�c�r�e�a�s�e� �t�h�e� �s�t�r�e�n�g�t�h� �o�f� �t�h�e� �e�f�f�e�c�t�.� �A
�n�e�g�a�t�i�v�e� �v�a�l�u�e� �w�i�l�l� �m�a�k�e� �t�h�e� �d�i�m�p�l�e�s� �l�o�o�k� �i�n�s�e�t�;� �s�o�m�e�t�h�i�n�g� �b�e�t�w�e�e�n� -1.0 � �a�n�d� -1.5 � �i�s� �a
�g�o�o�d� �v�a�l�u�e�:
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�T�a�k�e� �s�o�m�e� �t�i�m�e� �t�o� �e�x�p�e�r�i�m�e�n�t� �w�i�t�h� �t�h�e�s�e� �s�e�t�t�i�n�g�s� �a�n�d� �f�i�n�d� �a� �c�o�m�b�i�n�a�t�i�o�n� �y�o�u� �l�i�k�e�.� �D�o�n�'�t
�f�o�r�g�e�t� �t�o� �t�r�y� �i�t� �i�n� �t�h�e� �g�a�m�e� �a�s� �w�e�l�l�,� �a�s� �t�h�e� �a�m�b�i�e�n�t� �l�i�g�h�t�i�n�g� �o�f� �t�h�e� WorldEnvironment � �w�i�l�l
�e�f�f�e�c�t� �t�h�e� �f�i�n�a�l� �r�e�s�u�l�t�.

�E�n�v�i�r�o�n�m�e�n�t� �o�p�t�i�o�n�s
�W�h�e�n� �y�o�u� �a�d�d�e�d� �t�h�e� �W�o�r�l�d�E�n�v�i�r�o�n�m�e�n�t�,� �t�h�e� �o�n�l�y� �p�a�r�a�m�e�t�e�r� �y�o�u� �c�h�a�n�g�e�d� �w�a�s� �t�h�e� �A�m�b�i�e�n�t
�L�i�g�h�t� �c�o�l�o�r�.� �I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �s�o�m�e� �o�f� �t�h�e� �o�t�h�e�r� �p�r�o�p�e�r�t�i�e�s� �y�o�u� �c�a�n� �a�d�j�u�s�t� �f�o�r
�i�m�p�r�o�v�e�d� �v�i�s�u�a�l� �a�p�p�e�a�l�:

�B�a�c�k�g�r�o�u�n�d�:� �T�h�i�s� �p�a�r�a�m�e�t�e�r� �l�e�t�s� �y�o�u� �s�p�e�c�i�f�y� �w�h�a�t� �t�h�e� �b�a�c�k�g�r�o�u�n�d� �o�f� �t�h�e� �w�o�r�l�d
�l�o�o�k�s� �l�i�k�e�.� �T�h�e� �d�e�f�a�u�l�t� �v�a�l�u�e� �i�s� �C�l�e�a�r� �C�o�l�o�r�,� �w�h�i�c�h� �i�s� �t�h�e� �p�l�a�i�n� �g�r�e�y� �y�o�u� �s�e�e
�c�u�r�r�e�n�t�l�y�.� �C�h�a�n�g�e� �t�h�e� �M�o�d�e� �t�o� �S�k�y� �a�n�d�,� �i�n� �t�h�e� �S�k�y� �p�r�o�p�e�r�t�y�,� �c�h�o�o�s�e� �N�e�w
�P�r�o�c�e�d�u�r�a�l� �S�k�y�.� �N�o�t�e� �t�h�a�t� �t�h�e� �s�k�y� �i�s� �n�o�t� �j�u�s�t� �f�o�r� �b�a�c�k�g�r�o�u�n�d� �a�p�p�e�a�r�a�n�c�e• �o�b�j�e�c�t�s
�w�i�l�l� �r�e�f�l�e�c�t� �a�n�d� �a�b�s�o�r�b� �i�t�s� �a�m�b�i�e�n�t� �l�i�g�h�t�.� �O�b�s�e�r�v�e� �h�o�w� �t�h�e� �b�a�l�l�'�s� �a�p�p�e�a�r�a�n�c�e
�c�h�a�n�g�e�s� �a�s� �y�o�u� �c�h�a�n�g�e� �t�h�e� Energy � �p�a�r�a�m�e�t�e�r�.� �T�h�i�s� �s�e�t�t�i�n�g� �c�a�n� �b�e� �u�s�e�d� �t�o� �g�i�v�e
�t�h�e� �i�m�p�r�e�s�s�i�o�n� �o�f� �a� �d�a�y� �o�r� �n�i�g�h�t� �s�k�y�,� �o�r� �e�v�e�n� �t�h�a�t� �o�f� �a�n� �a�l�i�e�n� �p�l�a�n�e�t�.
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�S�c�r�e�e�n� �S�p�a�c�e� �A�m�b�i�e�n�t� �O�c�c�l�u�s�i�o�n� �(�S�S�A�O�)�:� �W�h�e�n� �e�n�a�b�l�e�d�,� �t�h�i�s� �p�a�r�a�m�e�t�e�r� �w�o�r�k�s
�t�o�g�e�t�h�e�r� �w�i�t�h� �a�n�y� �a�m�b�i�e�n�t� �l�i�g�h�t� �t�o� �p�r�o�d�u�c�e� �s�h�a�d�o�w�s� �i�n� �c�o�r�n�e�r�s�.� �Y�o�u� �h�a�v�e� �t�w�o
�s�o�u�r�c�e�s� �o�f� �a�m�b�i�e�n�t� �l�i�g�h�t� �n�o�w�:� �t�h�e� �B�a�c�k�g�r�o�u�n�d� �(�s�k�y�)� �a�n�d� �t�h�e� �A�m�b�i�e�n�t� �L�i�g�h�t� �s�e�t�t�i�n�g�s�.
�E�n�a�b�l�e� �S�S�A�O� �a�n�d� �y�o�u�'�l�l� �i�m�m�e�d�i�a�t�e�l�y� �s�e�e� �a�n� �i�m�p�r�o�v�e�m�e�n�t�,� �m�a�k�i�n�g� �t�h�e� �w�a�l�l�s� �o�f
�t�h�e� �c�o�u�r�s�e� �l�o�o�k� �m�u�c�h� �l�e�s�s� �f�a�k�e� �a�n�d� �p�l�a�s�t�i�c�.� �F�e�e�l� �f�r�e�e� �t�o� �t�r�y� �a�d�j�u�s�t�i�n�g� �t�h�e� �v�a�r�i�o�u�s
�S�S�A�O� �p�r�o�p�e�r�t�i�e�s�,� �b�u�t� �r�e�m�e�m�b�e�r�,� �a� �s�m�a�l�l� �c�h�a�n�g�e� �c�a�n� �m�a�k�e� �a� �b�i�g� �d�i�f�f�e�r�e�n�c�e�.
�A�d�j�u�s�t� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �i�n� �s�m�a�l�l� �i�n�c�r�e�m�e�n�t�s�,� �a�n�d� �o�b�s�e�r�v�e� �t�h�e� �e�f�f�e�c�t�s� �b�e�f�o�r�e
�c�h�a�n�g�i�n�g� �t�h�e�m� �f�u�r�t�h�e�r�.

�D�O�F� �F�a�r� �B�l�u�r�:� �D�e�p�t�h� �o�f� �F�i�e�l�d� �a�d�d�s� �a� �b�l�u�r� �e�f�f�e�c�t� �t�o� �o�b�j�e�c�t�s� �t�h�a�t� �a�r�e� �a�b�o�v�e� �a� �c�e�r�t�a�i�n
�d�i�s�t�a�n�c�e� �f�r�o�m� �t�h�e� �c�a�m�e�r�a�.� �T�r�y� �a�d�j�u�s�t�i�n�g� �t�h�e� �D�i�s�t�a�n�c�e� �p�r�o�p�e�r�t�y� �t�o� �s�e�e� �t�h�e� �e�f�f�e�c�t�.

�F�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �a�d�v�a�n�c�e�d� �u�s�a�g�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �e�f�f�e�c�t�s�,� �s�e�e� http:/ � / �docs.
godotengine. � org/ � en/ �3. �0/ �tutorials/ � 3d/ �environment_ � and_ �post_ �processing. � html �.

�L�i�g�h�t�i�n�g
�A�d�d� �a� DirectionalLight � �t�o� �t�h�e� �s�c�e�n�e�.� �T�h�i�s� �t�y�p�e� �o�f� �l�i�g�h�t� �s�i�m�u�l�a�t�e�s� �a�n� �i�n�f�i�n�i�t�e� �n�u�m�b�e�r� �o�f
�p�a�r�a�l�l�e�l� �r�a�y�s� �o�f� �l�i�g�h�t�,� �s�o� �i�t�'�s� �o�f�t�e�n� �u�s�e�d� �t�o� �r�e�p�r�e�s�e�n�t� �s�u�n�l�i�g�h�t� �o�r� �a�n�o�t�h�e�r� �v�e�r�y� �d�i�s�t�a�n�t� �s�o�u�r�c�e
�o�f� �l�i�g�h�t� �t�h�a�t� �i�l�l�u�m�i�n�a�t�e�s� �a�n� �e�n�t�i�r�e� �a�r�e�a� �e�q�u�a�l�l�y�.� �T�h�e� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �n�o�d�e� �i�n� �t�h�e� �s�c�e�n�e� �d�o�e�s�n�'�t
�m�a�t�t�e�r�,� �o�n�l�y� �i�t�s� �d�i�r�e�c�t�i�o�n�,� �s�o� �y�o�u� �c�a�n� �p�o�s�i�t�i�o�n� �i�t� �a�n�y�w�h�e�r�e� �y�o�u� �l�i�k�e�.� �A�i�m� �i�t� �u�s�i�n�g� �t�h�e� �g�i�z�m�o
�s�o� �t�h�a�t� �i�t� �s�t�r�i�k�e�s� �t�h�e� �c�o�u�r�s�e� �a�t� �a�n� �a�n�g�l�e�,� �t�h�e�n� �t�u�r�n� �S�h�a�d�o�w�/�E�n�a�b�l�e�d� �t�o� �O�n� �s�o� �t�h�a�t� �y�o�u�'�l�l� �s�e�e
�s�h�a�d�o�w�s� �b�e�i�n�g� �c�a�s�t� �f�r�o�m� �t�h�e� �w�a�l�l�s� �a�n�d� �o�t�h�e�r� �o�b�j�e�c�t�s�:
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�T�h�e�r�e� �a�r�e� �a� �n�u�m�b�e�r� �o�f� �p�r�o�p�e�r�t�i�e�s� �a�v�a�i�l�a�b�l�e� �t�o� �a�d�j�u�s�t� �a�n�d� �a�l�t�e�r� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� �t�h�e
�s�h�a�d�o�w�s�,� �b�o�t�h� �i�n� �t�h�e� �S�h�a�d�o�w� �s�e�c�t�i�o�n�,� �w�h�i�c�h� �i�s� �p�r�e�s�e�n�t� �f�o�r� �a�l�l� Light � �n�o�d�e�s�,� �a�n�d� �i�n
�t�h�e� �D�i�r�e�c�t�i�o�n�a�l� �S�h�a�d�o�w� �s�e�c�t�i�o�n�,� �w�h�i�c�h� �i�s� �s�p�e�c�i�f�i�c� �t�o� DirectionalLight �.� �T�h�e� �d�e�f�a�u�l�t� �v�a�l�u�e�s
�w�i�l�l� �w�o�r�k� �f�o�r� �m�o�s�t� �g�e�n�e�r�a�l� �c�a�s�e�s�,� �b�u�t� �t�h�e� �o�n�e� �p�r�o�p�e�r�t�y� �t�h�a�t� �y�o�u� �s�h�o�u�l�d� �p�r�o�b�a�b�l�y� �a�d�j�u�s�t� �t�o
�i�m�p�r�o�v�e� �s�h�a�d�o�w� �a�p�p�e�a�r�a�n�c�e� �i�s� �M�a�x� �D�i�s�t�a�n�c�e�.� �L�o�w�e�r�i�n�g� �t�h�i�s� �v�a�l�u�e� �w�i�l�l� �i�m�p�r�o�v�e� �s�h�a�d�o�w
�a�p�p�e�a�r�a�n�c�e�,� �b�u�t� �o�n�l�y� �w�h�e�n� �t�h�e� �c�a�m�e�r�a� �i�s� �c�l�o�s�e�r� �t�h�a�n� �t�h�e� �g�i�v�e�n� �d�i�s�t�a�n�c�e�.� �I�f� �y�o�u�r� �c�a�m�e�r�a� �w�i�l�l
�m�o�s�t�l�y� �b�e� �c�l�o�s�e� �t�o� �o�b�j�e�c�t�s�,� �y�o�u� �c�a�n� �r�e�d�u�c�e� �t�h�i�s� �v�a�l�u�e�.� �T�o� �s�e�e� �t�h�e� �e�f�f�e�c�t�,� �t�r�y� �s�e�t�t�i�n�g� �i�t� �t�o� �j�u�s�t
10 � �a�n�d� �z�o�o�m�i�n�g� �i�n�/�o�u�t�,� �t�h�e�n� �d�o� �t�h�e� �s�a�m�e� �w�i�t�h� �i�t� �s�e�t� �t�o� 1000 �.

�D�i�r�e�c�t�i�o�n�a�l� �l�i�g�h�t� �c�a�n� �e�v�e�n� �b�e� �u�s�e�d� �t�o� �s�i�m�u�l�a�t�e� �t�h�e� �d�a�y�/�n�i�g�h�t� �c�y�c�l�e�.� �I�f� �y�o�u� �a�t�t�a�c�h� �a� �s�c�r�i�p�t� �t�o
�t�h�e� �l�i�g�h�t� �a�n�d� �s�l�o�w�l�y� �r�o�t�a�t�e� �i�t� �a�r�o�u�n�d� �o�n�e� �a�x�i�s�,� �y�o�u�'�l�l� �s�e�e� �t�h�e� �s�h�a�d�o�w�s� �c�h�a�n�g�e� �a�s� �i�f� �t�h�e� �s�u�n� �i�s
�r�i�s�i�n�g� �a�n�d� �s�e�t�t�i�n�g�.

�S�u�m�m�a�r�y
�T�h�i�s� �c�h�a�p�t�e�r� �i�n�t�r�o�d�u�c�e�d� �y�o�u� �t�o� �t�h�e� �w�o�r�l�d� �o�f� �3�D� �g�r�a�p�h�i�c�s�.� �O�n�e� �o�f� �G�o�d�o�t�'�s� �g�r�e�a�t� �s�t�r�e�n�g�t�h�s� �i�s
�t�h�a�t� �t�h�e� �s�a�m�e� �t�o�o�l�s� �a�n�d� �w�o�r�k�f�l�o�w� �a�r�e� �u�s�e�d� �i�n� �b�o�t�h� �2�D� �a�n�d� �3�D�.� �E�v�e�r�y�t�h�i�n�g� �y�o�u� �l�e�a�r�n�e�d
�a�b�o�u�t� �t�h�e� �p�r�o�c�e�s�s� �o�f� �c�r�e�a�t�i�n�g� �s�c�e�n�e�s�,� �i�n�s�t�a�n�c�i�n�g�,� �a�n�d� �u�s�i�n�g� �s�i�g�n�a�l�s� �w�o�r�k�s� �i�n� �t�h�e� �s�a�m�e� �w�a�y�.
�F�o�r� �e�x�a�m�p�l�e�,� �a�n� �i�n�t�e�r�f�a�c�e� �y�o�u� �b�u�i�l�d� �w�i�t�h� �c�o�n�t�r�o�l� �n�o�d�e�s� �f�o�r� �a� �2�D� �g�a�m�e� �c�a�n� �b�e� �d�r�o�p�p�e�d� �i�n�t�o� �a
�3�D� �g�a�m�e� �a�n�d� �w�i�l�l� �w�o�r�k� �j�u�s�t� �t�h�e� �s�a�m�e�.

�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u� �l�e�a�r�n�e�d� �h�o�w� �t�o� �n�a�v�i�g�a�t�e� �i�n� �t�h�e� �t�h�e� �3�D� �e�d�i�t�o�r� �t�o� �v�i�e�w� �a�n�d� �p�l�a�c�e� �n�o�d�e�s
�u�s�i�n�g� �g�i�z�m�o�s�.�Y�o�u� �l�e�a�r�n�e�d� �a�b�o�u�t� �m�e�s�h�e�s� �a�n�d� �h�o�w� �t�o� �q�u�i�c�k�l�y� �m�a�k�e� �y�o�u�r� �o�w�n� �o�b�j�e�c�t�s� �u�s�i�n�g
�G�o�d�o�t�'�s� �p�r�i�m�i�t�i�v�e�s�.� �Y�o�u� �u�s�e�d� �G�r�i�d�M�a�p� �t�o� �l�a�y� �o�u�t� �y�o�u�r� �m�i�n�i�g�o�l�f� �c�o�u�r�s�e�.� �Y�o�u� �l�e�a�r�n�e�d� �a�b�o�u�t
�u�s�i�n�g� �c�a�m�e�r�a�s�,� �l�i�g�h�t�i�n�g�,� �a�n�d� �t�h�e� �w�o�r�l�d� �e�n�v�i�r�o�n�m�e�n�t� �t�o� �d�e�s�i�g�n� �h�o�w� �y�o�u�r� �g�a�m�e� �w�i�l�l� �a�p�p�e�a�r
�o�n� �s�c�r�e�e�n�.� �F�i�n�a�l�l�y�,� �y�o�u� �g�o�t� �a� �t�a�s�t�e� �o�f� �u�s�i�n�g� �P�B�R� �r�e�n�d�e�r�i�n�g� �v�i�a� �G�o�d�o�t�'�s� �S�p�a�t�i�a�l�M�a�t�e�r�i�a�l
�r�e�s�o�u�r�c�e�.

�C�o�n�g�r�a�t�u�l�a�t�i�o�n�s�,� �y�o�u�'�v�e� �m�a�d�e� �i�t� �t�o� �t�h�e� �e�n�d�!� �B�u�t� �w�i�t�h� �t�h�e�s�e� �f�i�v�e� �p�r�o�j�e�c�t�s�,� �y�o�u�r� �j�o�u�r�n�e�y� �t�o
�b�e�c�o�m�i�n�g� �a� �g�a�m�e� �d�e�v�e�l�o�p�e�r� �h�a�s� �j�u�s�t� �b�e�g�u�n�.� �A�s� �y�o�u� �b�e�c�o�m�e� �m�o�r�e� �p�r�o�f�i�c�i�e�n�t� �w�i�t�h� �G�o�d�o�t�'�s
�f�e�a�t�u�r�e�s�,� �y�o�u�'�l�l� �b�e� �a�b�l�e� �t�o� �m�a�k�e� �a�n�y� �g�a�m�e� �y�o�u� �c�a�n� �i�m�a�g�i�n�e�.
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�C�o�n�g�r�a�t�u�l�a�t�i�o�n�s�!� �T�h�e� �p�r�o�j�e�c�t�s� �y�o�u�'�v�e� �b�u�i�l�t� �i�n� �t�h�i�s� �b�o�o�k� �h�a�v�e� �s�t�a�r�t�e�d� �y�o�u� �o�n� �t�h�e� �r�o�a�d� �t�o
�b�e�c�o�m�i�n�g� �a� �G�o�d�o�t� �e�x�p�e�r�t�.� �H�o�w�e�v�e�r�,� �y�o�u�'�v�e� �o�n�l�y� �j�u�s�t� �s�c�r�a�t�c�h�e�d� �t�h�e� �s�u�r�f�a�c�e� �o�f� �w�h�a�t�'�s
�p�o�s�s�i�b�l�e� �i�n� �G�o�d�o�t�.� �A�s� �y�o�u� �b�e�c�o�m�e� �m�o�r�e� �p�r�o�f�i�c�i�e�n�t�,� �a�n�d� �t�h�e� �s�i�z�e� �o�f� �y�o�u�r� �p�r�o�j�e�c�t�s� �g�r�o�w�s�,
�y�o�u�'�l�l� �n�e�e�d� �t�o� �k�n�o�w� �h�o�w� �t�o� �f�i�n�d� �s�o�l�u�t�i�o�n�s� �t�o� �y�o�u�r� �p�r�o�b�l�e�m�s�,� �h�o�w� �t�o� �d�i�s�t�r�i�b�u�t�e� �y�o�u�r� �g�a�m�e�s
�s�o� �t�h�e�y� �c�a�n� �b�e� �p�l�a�y�e�d�,� �a�n�d� �e�v�e�n� �h�o�w� �t�o� �e�x�t�e�n�d� �t�h�e� �e�n�g�i�n�e� �y�o�u�r�s�e�l�f�.

�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u�'�l�l� �l�e�a�r�n� �a�b�o�u�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�o�p�i�c�s�:

�H�o�w� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �u�s�e� �G�o�d�o�t�'�s� �b�u�i�l�t�-�i�n� �d�o�c�u�m�e�n�t�a�t�i�o�n
�E�x�p�o�r�t�i�n�g� �p�r�o�j�e�c�t�s� �t�o� �r�u�n� �o�n� �o�t�h�e�r� �p�l�a�t�f�o�r�m�s
�U�s�i�n�g� �o�t�h�e�r� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �i�n� �G�o�d�o�t
�H�o�w� �t�o� �u�s�e� �G�o�d�o�t�'�s� �a�s�s�e�t� �l�i�b�r�a�r�y� �t�o� �i�n�s�t�a�l�l� �p�l�u�g�i�n�s
�B�e�c�o�m�i�n�g� �a� �G�o�d�o�t� �c�o�n�t�r�i�b�u�t�o�r
�C�o�m�m�u�n�i�t�y� �r�e�s�o�u�r�c�e�s

�U�s�i�n�g� �G�o�d�o�t�'�s� �d�o�c�u�m�e�n�t�a�t�i�o�n
�L�e�a�r�n�i�n�g� �G�o�d�o�t�'�s� �A�P�I� �c�a�n� �s�e�e�m� �o�v�e�r�w�h�e�l�m�i�n�g� �a�t� �f�i�r�s�t�.� �H�o�w� �c�a�n� �y�o�u� �l�e�a�r�n� �a�l�l� �t�h�e� �d�i�f�f�e�r�e�n�t
�n�o�d�e�s�,� �a�n�d� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �a�n�d� �m�e�t�h�o�d�s� �e�a�c�h� �o�n�e� �c�o�n�t�a�i�n�s�?� �F�o�r�t�u�n�a�t�e�l�y�,� �G�o�d�o�t�'�s� �b�u�i�l�t�-�i�n� 
�d�o�c�u�m�e�n�t�a�t�i�o�n� �i�s� �t�h�e�r�e� �t�o� �h�e�l�p� �y�o�u�.� �D�e�v�e�l�o�p� �t�h�e� �h�a�b�i�t� �o�f� �u�s�i�n�g� �i�t� �o�f�t�e�n�:� �i�t� �w�i�l�l� �h�e�l�p� �y�o�u� �f�i�n�d
�t�h�i�n�g�s� �w�h�e�n� �y�o�u�'�r�e� �l�e�a�r�n�i�n�g�,� �b�u�t� �i�t�'�s� �a�l�s�o� �a� �g�r�e�a�t� �w�a�y� �t�o� �q�u�i�c�k�l�y� �l�o�o�k� �u�p� �a� �m�e�t�h�o�d� �o�r
�p�r�o�p�e�r�t�y� �f�o�r� �r�e�f�e�r�e�n�c�e� �o�n�c�e� �y�o�u� �k�n�o�w� �y�o�u�r� �w�a�y� �a�r�o�u�n�d�.

�W�h�e�n� �y�o�u� �a�r�e� �i�n� �t�h�e� �S�c�r�i�p�t� �t�a�b� �o�f� �t�h�e� �e�d�i�t�o�r�,� �y�o�u�'�l�l� �s�e�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �b�u�t�t�o�n�s� �i�n� �t�h�e� �u�p�p�e�r�-
�r�i�g�h�t� �c�o�r�n�e�r�:
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�T�h�e� �O�n�l�i�n�e� �D�o�c�s� �b�u�t�t�o�n� �w�i�l�l� �o�p�e�n� �t�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �w�e�b�s�i�t�e� �i�n� �y�o�u�r� �b�r�o�w�s�e�r�.� �I�f� �y�o�u� �h�a�v�e
�a� �m�u�l�t�i�m�o�n�i�t�o�r� �s�e�t�u�p�,� �i�t� �c�a�n� �b�e� �v�e�r�y� �u�s�e�f�u�l� �t�o� �k�e�e�p� �t�h�e� �A�P�I� �r�e�f�e�r�e�n�c�e� �o�p�e�n� �o�n� �o�n�e� �s�i�d�e� �f�o�r
�q�u�i�c�k� �r�e�f�e�r�e�n�c�e� �w�h�i�l�e� �y�o�u�'�r�e� �w�o�r�k�i�n�g� �i�n� �G�o�d�o�t�.

�T�h�e� �o�t�h�e�r� �t�w�o� �b�u�t�t�o�n�s� �a�l�l�o�w� �y�o�u� �t�o� �v�i�e�w� �t�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �d�i�r�e�c�t�l�y� �i�n� �t�h�e� �G�o�d�o�t� �e�d�i�t�o�r�.
�T�h�e� �C�l�a�s�s�e�s� �b�u�t�t�o�n� �a�l�l�o�w�s� �y�o�u� �t�o� �b�r�o�w�s�e� �t�h�r�o�u�g�h� �t�h�e� �a�v�a�i�l�a�b�l�e� �n�o�d�e� �a�n�d� �o�b�j�e�c�t� �t�y�p�e�s�,
�w�h�i�l�e� �t�h�e� �S�e�a�r�c�h� �H�e�l�p� �b�u�t�t�o�n� �l�e�t�s� �y�o�u� �s�e�a�r�c�h� �f�o�r� �a�n�y� �m�e�t�h�o�d� �o�r� �p�r�o�p�e�r�t�y� �n�a�m�e�.� �B�o�t�h
�s�e�a�r�c�h�e�s� �a�r�e� �s�m�a�r�t�,� �m�e�a�n�i�n�g� �y�o�u� �c�a�n� �t�y�p�e� �p�a�r�t� �o�f� �a� �w�o�r�d� �a�n�d� �t�h�e� �r�e�s�u�l�t�s� �w�i�l�l� �b�e� �n�a�r�r�o�w�e�d
�d�o�w�n� �a�s� �y�o�u� �t�y�p�e�.� �T�a�k�e� �a� �l�o�o�k� �a�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�W�h�e�n� �y�o�u� �f�i�n�d� �t�h�e� �p�r�o�p�e�r�t�y� �o�r� �m�e�t�h�o�d� �y�o�u�'�r�e� �l�o�o�k�i�n�g� �f�o�r�,� �c�l�i�c�k� �O�p�e�n� �a�n�d� �t�h�e
�d�o�c�u�m�e�n�t�a�t�i�o�n� �r�e�f�e�r�e�n�c�e� �f�o�r� �t�h�a�t� �n�o�d�e� �w�i�l�l� �a�p�p�e�a�r�.
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�R�e�a�d�i�n�g� �t�h�e� �A�P�I� �d�o�c�u�m�e�n�t�a�t�i�o�n
�W�h�e�n� �y�o�u�'�v�e� �f�o�u�n�d� �t�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r� �t�h�e� �n�o�d�e� �y�o�u� �w�a�n�t�,� �y�o�u�'�l�l� �s�e�e� �t�h�a�t� �i�t� �f�o�l�l�o�w�s� �a
�c�o�m�m�o�n� �f�o�r�m�a�t�,� �w�i�t�h� �t�h�e� �n�a�m�e� �o�f� �t�h�e� �n�o�d�e� �a�t� �t�h�e� �t�o�p� �f�o�l�l�o�w�e�d� �b�y� �s�e�v�e�r�a�l� �s�u�b�s�e�c�t�i�o�n�s� �o�f
�i�n�f�o�r�m�a�t�i�o�n�,� �a�s� �s�h�o�w�n� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t�:

�A�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �d�o�c�u�m�e�n�t� �i�s� �a� �l�i�s�t� �t�i�t�l�e�d� �I�n�h�e�r�i�t�s�,� �w�h�i�c�h� �s�h�o�w�s� �y�o�u� �t�h�e� �c�h�a�i�n� �o�f� �c�l�a�s�s�e�s� �t�h�a�t
�a� �p�a�r�t�i�c�u�l�a�r� �n�o�d�e� �i�s� �b�u�i�l�t� �f�r�o�m� �a�l�l� �t�h�e� �w�a�y� �b�a�c�k� �t�o� Object �,� �w�h�i�c�h� �i�s� �G�o�d�o�t�'�s� �b�a�s�e� �o�b�j�e�c�t
�c�l�a�s�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �a�n� Area2D � �n�o�d�e� �h�a�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �i�n�h�e�r�i�t�a�n�c�e� �c�h�a�i�n�:

CollisionObject2D < Node2D < CanvasItem < Node < Object

�T�h�i�s� �l�e�t�s� �y�o�u� �q�u�i�c�k�l�y� �s�e�e� �w�h�a�t� �o�t�h�e�r� �p�r�o�p�e�r�t�i�e�s� �t�h�i�s� �t�y�p�e� �o�f� �o�b�j�e�c�t� �m�a�y� �h�a�v�e�.� �Y�o�u� �c�a�n� �c�l�i�c�k
�o�n� �a�n�y� �o�f� �t�h�e� �n�o�d�e� �n�a�m�e�s� �t�o� �j�u�m�p� �t�o� �t�h�a�t� �n�o�d�e�'�s� �d�o�c�u�m�e�n�t�a�t�i�o�n�.
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�Y�o�u� �c�a�n� �a�l�s�o� �s�e�e� �a� �l�i�s�t� �o�f� �w�h�a�t� �n�o�d�e� �t�y�p�e�s�,� �i�f� �a�n�y�,� �i�n�h�e�r�i�t� �f�r�o�m� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �n�o�d�e�,� �a�s� �w�e�l�l
�a�s� �a� �g�e�n�e�r�a�l� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �n�o�d�e�.� �B�e�l�o�w� �t�h�a�t�,� �y�o�u� �c�a�n� �s�e�e� �t�h�e� �m�e�m�b�e�r� �v�a�r�i�a�b�l�e�s� �a�n�d
�m�e�t�h�o�d�s� �o�f� �t�h�e� �n�o�d�e�.� �T�h�e� �n�a�m�e�s� �o�f� �m�o�s�t� �m�e�t�h�o�d�s� �a�n�d� �t�y�p�e�s� �a�r�e� �l�i�n�k�s�,� �s�o� �y�o�u� �c�a�n� �c�l�i�c�k� �o�n
�a�n�y� �i�t�e�m� �t�o� �r�e�a�d� �m�o�r�e� �a�b�o�u�t� �i�t�.

�D�e�v�e�l�o�p� �t�h�e� �h�a�b�i�t� �o�f� �c�o�n�s�u�l�t�i�n�g� �t�h�e� �A�P�I� �d�o�c�u�m�e�n�t�a�t�i�o�n� �r�e�g�u�l�a�r�l�y� �a�s� �y�o�u� �w�o�r�k�.� �Y�o�u�'�l�l� �f�i�n�d
�t�h�a�t� �y�o�u� �w�i�l�l� �q�u�i�c�k�l�y� �b�e�g�i�n� �t�o� �d�e�v�e�l�o�p� �a� �s�t�r�o�n�g�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �h�o�w� �e�v�e�r�y�t�h�i�n�g� �w�o�r�k�s
�t�o�g�e�t�h�e�r�.

�E�x�p�o�r�t�i�n�g� �p�r�o�j�e�c�t�s
�E�v�e�n�t�u�a�l�l�y�,� �y�o�u�r� �p�r�o�j�e�c�t� �w�i�l�l� �r�e�a�c�h� �t�h�e� �s�t�a�g�e� �w�h�e�r�e� �y�o�u� �w�a�n�t� �t�o� �s�h�a�r�e� �i�t� �w�i�t�h� �t�h�e� �w�o�r�l�d�.
�E�x�p�o�r�t�i�n�g� �y�o�u�r� �p�r�o�j�e�c�t� �m�e�a�n�s� �c�o�n�v�e�r�t�i�n�g� �i�t� �i�n�t�o� �a� �p�a�c�k�a�g�e� �t�h�a�t� �c�a�n� �b�e� �r�u�n� �b�y� �s�o�m�e�o�n�e� �w�h�o
�d�o�e�s�n�'�t� �h�a�v�e� �t�h�e� �G�o�d�o�t� �e�d�i�t�o�r�.� �Y�o�u� �c�a�n� �e�x�p�o�r�t� �y�o�u�r� �p�r�o�j�e�c�t� �f�o�r� �a� �n�u�m�b�e�r� �o�f
�p�o�p�u�l�a�r� �p�l�a�t�f�o�r�m�s�.

�A�t� �t�h�e� �t�i�m�e� �o�f� �w�r�i�t�i�n�g�,� �G�o�d�o�t� �s�u�p�p�o�r�t�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�a�r�g�e�t� �p�l�a�t�f�o�r�m�s�:

�W�i�n�d�o�w�s� �U�n�i�v�e�r�s�a�l
�W�i�n�d�o�w�s� �D�e�s�k�t�o�p
�m�a�c�O�S
�L�i�n�u�x
�A�n�d�r�o�i�d� �(�m�o�b�i�l�e�)
�i�O�S� �(�m�o�b�i�l�e�)
�H�T�M�L�5� �(�w�e�b�)

�T�h�e� �m�e�t�h�o�d� �f�o�r� �e�x�p�o�r�t�i�n�g� �t�h�e� �p�r�o�j�e�c�t� �v�a�r�i�e�s� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �p�l�a�t�f�o�r�m� �y�o�u� �a�r�e
�t�a�r�g�e�t�i�n�g�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�o� �e�x�p�o�r�t� �f�o�r� �i�O�S�,� �y�o�u� �m�u�s�t� �b�e� �r�u�n�n�i�n�g� �o�n� �a� �m�a�c�O�S� �c�o�m�p�u�t�e�r� �w�i�t�h
�X�c�o�d�e� �i�n�s�t�a�l�l�e�d�.

�E�a�c�h� �p�l�a�t�f�o�r�m� �i�s� �u�n�i�q�u�e�,� �a�n�d� �s�o�m�e� �f�e�a�t�u�r�e�s� �o�f� �y�o�u�r� �g�a�m�e� �m�a�y� �n�o�t� �w�o�r�k� �o�n� �s�o�m�e� �p�l�a�t�f�o�r�m�s
�b�e�c�a�u�s�e� �o�f� �h�a�r�d�w�a�r�e� �l�i�m�i�t�a�t�i�o�n�s�,� �s�c�r�e�e�n� �s�i�z�e�,� �o�r� �o�t�h�e�r� �f�a�c�t�o�r�s�.� �A�s� �a�n� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �w�a�n�t�e�d
�t�o� �e�x�p�o�r�t� �t�h�e� �C�o�i�n� �D�a�s�h� �g�a�m�e� �(�f�r�o�m� Chapter 1 �,� �I�n�t�r�o�d�u�c�t�i�o�n�)� �f�o�r� �t�h�e� �A�n�d�r�o�i�d� �p�l�a�t�f�o�r�m�,
�y�o�u�r� �p�l�a�y�e�r� �w�o�u�l�d�n�'�t� �b�e� �a�b�l�e� �t�o� �m�o�v�e� �b�e�c�a�u�s�e� �t�h�e� �k�e�y�b�o�a�r�d� �c�o�n�t�r�o�l�s� �w�o�u�l�d�n�'�t� �w�o�r�k�!� �F�o�r
�t�h�a�t� �p�l�a�t�f�o�r�m�,� �y�o�u� �w�o�u�l�d� �n�e�e�d� �t�o� �i�n�c�l�u�d�e� �t�o�u�c�h�s�c�r�e�e�n� �c�o�n�t�r�o�l�s� �i�n� �y�o�u�r� �g�a�m�e�'�s� �c�o�d�e� �(�m�o�r�e
�a�b�o�u�t� �t�h�i�s� �l�a�t�e�r�)�.
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�Y�o�u� �m�a�y� �e�v�e�n� �f�i�n�d� �t�h�a�t� �y�o�u� �n�e�e�d� �t�o� �s�e�t� �d�i�f�f�e�r�e�n�t� �v�a�l�u�e�s� �i�n� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �f�o�r� �d�i�f�f�e�r�e�n�t
�p�l�a�t�f�o�r�m�s�.� �Y�o�u� �c�a�n� �d�o� �t�h�i�s� �b�y� �s�e�l�e�c�t�i�n�g� �t�h�e� �s�e�t�t�i�n�g� �a�n�d� �c�l�i�c�k�i�n�g� �O�v�e�r�r�i�d�e� �F�o�r�.�.�.�.�T�h�i�s� �w�i�l�l
�c�r�e�a�t�e� �a� �n�e�w� �s�e�t�t�i�n�g� �s�p�e�c�i�f�i�c� �t�o� �t�h�a�t� �p�l�a�t�f�o�r�m�.

�F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �w�a�n�t� �t�o� �e�n�a�b�l�e� �H�i�D�P�I� �s�u�p�p�o�r�t�,� �b�u�t� �n�o�t� �a�l�l�o�w� �i�t� �f�o�r� �A�n�d�r�o�i�d�,� �y�o�u� �c�a�n
�c�r�e�a�t�e� �a�n� �o�v�e�r�r�i�d�e� �f�o�r� �t�h�a�t� �s�e�t�t�i�n�g�:

�E�v�e�r�y� �p�l�a�t�f�o�r�m� �i�s� �u�n�i�q�u�e�,� �a�n�d� �t�h�e�r�e� �a�r�e� �m�a�n�y� �f�a�c�t�o�r�s� �t�o� �c�o�n�s�i�d�e�r� �w�h�e�n
�c�o�n�f�i�g�u�r�i�n�g� �y�o�u�r� �p�r�o�j�e�c�t� �f�o�r� �e�x�p�o�r�t�.� �C�o�n�s�u�l�t� �t�h�e� �o�f�f�i�c�i�a�l� �d�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r
�t�h�e� �l�a�t�e�s�t� �i�n�s�t�r�u�c�t�i�o�n�s� �o�n� �e�x�p�o�r�t�i�n�g� �t�o� �y�o�u�r� �d�e�s�i�r�e�d� �p�l�a�t�f�o�r�m�.

�G�e�t�t�i�n�g� �t�h�e� �e�x�p�o�r�t� �t�e�m�p�l�a�t�e�s
�E�x�p�o�r�t� �t�e�m�p�l�a�t�e�s� �a�r�e� �v�e�r�s�i�o�n�s� �o�f� �G�o�d�o�t� �t�h�a�t� �a�r�e� �c�o�m�p�i�l�e�d� �f�o�r� �e�a�c�h� �t�a�r�g�e�t� �p�l�a�t�f�o�r�m�,� �b�u�t� �d�o�n�'�t
�i�n�c�l�u�d�e� �t�h�e� �e�d�i�t�o�r�.� �Y�o�u�r� �p�r�o�j�e�c�t� �w�i�l�l� �b�e� �c�o�m�b�i�n�e�d� �w�i�t�h� �t�h�e� �t�a�r�g�e�t� �p�l�a�t�f�o�r�m�'�s� �t�e�m�p�l�a�t�e� �t�o
�c�r�e�a�t�e� �a� �s�t�a�n�d�a�l�o�n�e� �a�p�p�l�i�c�a�t�i�o�n�.
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�T�o� �b�e�g�i�n�,� �y�o�u� �m�u�s�t� �d�o�w�n�l�o�a�d� �t�h�e� �e�x�p�o�r�t� �t�e�m�p�l�a�t�e�s�.� �C�l�i�c�k� �o�n� �M�a�n�a�g�e� �E�x�p�o�r�t� �T�e�m�p�l�a�t�e�s
�f�r�o�m� �t�h�e� �E�d�i�t�o�r� �m�e�n�u�:

�I�n� �t�h�i�s� �w�i�n�d�o�w�,� �y�o�u� �c�a�n� �c�l�i�c�k� �D�o�w�n�l�o�a�d� �t�o� �f�e�t�c�h� �t�h�e� �e�x�p�o�r�t� �t�e�m�p�l�a�t�e�s�:

�T�e�m�p�l�a�t�e�s� �c�a�n� �a�l�s�o� �b�e� �d�o�w�n�l�o�a�d�e�d� �f�r�o�m� �t�h�e� �G�o�d�o�t� �w�e�b�s�i�t�e� �a�t� http:/ � / �godotengine. � org/
download �.� �I�f� �y�o�u� �c�h�o�o�s�e� �t�o� �d�o� �t�h�i�s�,� �u�s�e� �t�h�e� �I�n�s�t�a�l�l� �F�r�o�m� �F�i�l�e� �b�u�t�t�o�n� �t�o� �c�o�m�p�l�e�t�e� �t�h�e
�i�n�s�t�a�l�l�a�t�i�o�n�.
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�T�h�e� �t�e�m�p�l�a�t�e�'�s� �v�e�r�s�i�o�n� �m�u�s�t� �m�a�t�c�h� �t�h�e� �v�e�r�s�i�o�n� �o�f� �G�o�d�o�t� �y�o�u� �a�r�e� �u�s�i�n�g�.� �I�f
�y�o�u� �u�p�g�r�a�d�e� �t�o� �a� �n�e�w� �v�e�r�s�i�o�n� �o�f� �G�o�d�o�t�,� �m�a�k�e� �s�u�r�e� �t�h�a�t� �y�o�u� �a�l�s�o
�d�o�w�n�l�o�a�d� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�e�m�p�l�a�t�e�s�,� �o�r� �y�o�u�r� �e�x�p�o�r�t�e�d� �p�r�o�j�e�c�t� �m�a�y� �n�o�t
�w�o�r�k� �p�r�o�p�e�r�l�y�.

�E�x�p�o�r�t� �p�r�e�s�e�t�s
�W�h�e�n� �y�o�u�'�r�e� �r�e�a�d�y� �t�o� �e�x�p�o�r�t� �y�o�u�r� �p�r�o�j�e�c�t�,� �c�l�i�c�k� �o�n� �P�r�o�j�e�c�t� �|� �E�x�p�o�r�t�:

�I�n� �t�h�i�s� �w�i�n�d�o�w�,� �y�o�u� �c�a�n� �c�r�e�a�t�e� �p�r�e�s�e�t�s� �f�o�r� �e�a�c�h� �p�l�a�t�f�o�r�m� �b�y� �c�l�i�c�k�i�n�g� �A�d�d�.�.�.� �a�n�d� �s�e�l�e�c�t�i�n�g� �t�h�e
�p�l�a�t�f�o�r�m� �f�r�o�m� �t�h�e� �l�i�s�t�.� �Y�o�u� �c�a�n� �m�a�k�e� �a�s� �m�a�n�y� �p�r�e�s�e�t�s� �f�o�r� �e�a�c�h� �p�l�a�t�f�o�r�m� �a�s� �y�o�u� �w�i�s�h�.� �F�o�r
�e�x�a�m�p�l�e�,� �y�o�u� �m�a�y� �w�a�n�t� �t�o� �c�r�e�a�t�e� �b�o�t�h� �D�e�b�u�g� �a�n�d� �R�e�l�e�a�s�e� �v�e�r�s�i�o�n�s� �o�f� �y�o�u�r� �p�r�o�j�e�c�t�s�.

�E�a�c�h� �p�l�a�t�f�o�r�m� �h�a�s� �i�t�s� �o�w�n� �s�e�t�t�i�n�g�s� �a�n�d� �o�p�t�i�o�n�s�,� �t�o�o� �m�a�n�y� �t�o� �d�e�s�c�r�i�b�e� �h�e�r�e�.� �T�h�e� �d�e�f�a�u�l�t
�v�a�l�u�e�s� �a�r�e� �t�y�p�i�c�a�l�l�y� �g�o�o�d�,� �b�u�t� �y�o�u� �s�h�o�u�l�d� �t�e�s�t� �t�h�e�m� �t�h�o�r�o�u�g�h�l�y� �b�e�f�o�r�e� �d�i�s�t�r�i�b�u�t�i�n�g� �t�h�e
�p�r�o�j�e�c�t�.
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�I�n� �t�h�e� �R�e�s�o�u�r�c�e�s� �t�a�b�,� �y�o�u� �c�a�n� �c�u�s�t�o�m�i�z�e� �w�h�i�c�h� �p�o�r�t�i�o�n�s� �o�f� �y�o�u�r� �p�r�o�j�e�c�t� �a�r�e� �e�x�p�o�r�t�e�d�.� �F�o�r
�e�x�a�m�p�l�e�,� �y�o�u� �c�a�n� �c�h�o�o�s�e� �t�o� �o�n�l�y� �e�x�p�o�r�t� �s�e�l�e�c�t�e�d� �s�c�e�n�e�s� �o�r� �t�o� �e�x�c�l�u�d�e� �c�e�r�t�a�i�n� �s�o�u�r�c�e� �f�i�l�e�s
�f�r�o�m� �t�h�e� �p�r�o�j�e�c�t�:

�T�h�e� �P�a�t�c�h�e�s� �t�a�b� �a�l�l�o�w�s� �y�o�u� �t�o� �c�r�e�a�t�e� �u�p�d�a�t�e�s� �f�o�r� �y�o�u�r� �p�r�e�v�i�o�u�s�l�y� �e�x�p�o�r�t�e�d� �p�r�o�j�e�c�t�s�.
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�F�i�n�a�l�l�y�,� �t�h�e� �F�e�a�t�u�r�e�s� �t�a�b� �d�i�s�p�l�a�y�s� �a� �s�u�m�m�a�r�y� �o�f� �t�h�e� �f�e�a�t�u�r�e�s� �(�c�o�n�f�i�g�u�r�e�d� �i�n� �t�h�e� �O�p�t�i�o�n�s� �t�a�b�)
�f�o�r� �t�h�e� �p�l�a�t�f�o�r�m�.� �T�h�e�s�e� �f�e�a�t�u�r�e�s� �c�a�n� �d�e�t�e�r�m�i�n�e� �w�h�i�c�h� �p�r�o�p�e�r�t�i�e�s� �a�r�e� �c�u�s�t�o�m�i�z�e�d� �b�y� �t�h�e
�O�v�e�r�r�i�d�e� �v�a�l�u�e� �i�n� �t�h�e� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�:

�E�x�p�o�r�t�i�n�g
�T�h�e�r�e� �a�r�e� �t�w�o� �e�x�p�o�r�t� �b�u�t�t�o�n�s� �a�t� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �w�i�n�d�o�w�.� �T�h�e� �f�i�r�s�t� �b�u�t�t�o�n�,� �E�x�p�o�r�t
�P�C�K�/�Z�i�p�,� �w�i�l�l� �o�n�l�y� �c�r�e�a�t�e� �a� �P�C�K�,� �o�r� �p�a�c�k�e�d�,� �v�e�r�s�i�o�n� �o�f� �y�o�u�r� �p�r�o�j�e�c�t�'�s� �d�a�t�a�.� �T�h�i�s� �d�o�e�s�n�'�t
�i�n�c�l�u�d�e� �a�n� �e�x�e�c�u�t�a�b�l�e�,� �s�o� �t�h�e� �g�a�m�e� �c�a�n�'�t� �b�e� �r�u�n� �o�n� �i�t�s� �o�w�n�.� �T�h�i�s� �m�e�t�h�o�d� �i�s� �u�s�e�f�u�l� �i�f� �y�o�u
�n�e�e�d� �t�o� �p�r�o�v�i�d�e� �a�d�d�-�o�n�s� �o�r� �D�L�C� �(�d�o�w�n�l�o�a�d�a�b�l�e� �c�o�n�t�e�n�t�)� �f�o�r� �y�o�u�r� �g�a�m�e�.

�T�h�e� �s�e�c�o�n�d� �b�u�t�t�o�n�,� �E�x�p�o�r�t� �P�r�o�j�e�c�t�,� �w�i�l�l� �c�r�e�a�t�e� �a�n� �e�x�e�c�u�t�a�b�l�e� �v�e�r�s�i�o�n� �o�f� �y�o�u�r� �g�a�m�e�,� �s�u�c�h� �a�s
�a�n� .exe � �f�o�r� �W�i�n�d�o�w�s� �o�r� �a�n� .apk � �f�o�r� �A�n�d�r�o�i�d�.

�C�l�i�c�k� �S�a�v�e� �a�n�d� �y�o�u� �w�i�l�l� �h�a�v�e� �a� �p�l�a�y�a�b�l�e� �v�e�r�s�i�o�n� �o�f� �y�o�u�r� �g�a�m�e�.
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�E�x�a�m�p�l�e� • � �C�o�i�n� �D�a�s�h� �f�o�r� �A�n�d�r�o�i�d
�I�f� �y�o�u� �h�a�v�e� �a�n� �A�n�d�r�o�i�d� �d�e�v�i�c�e�,� �y�o�u� �c�a�n� �f�o�l�l�o�w� �t�h�i�s� �e�x�a�m�p�l�e� �t�o� �e�x�p�o�r�t� �t�h�e� �C�o�i�n� �D�a�s�h� �g�a�m�e
�f�o�r� �m�o�b�i�l�e� �p�l�a�t�f�o�r�m�s�.� �F�o�r� �o�t�h�e�r� �p�l�a�t�f�o�r�m�s�,� �s�e�e� �G�o�d�o�t�'�s� �d�o�c�u�m�e�n�t�a�t�i�o�n� �a�t� http:/ � / �docs.
godotengine. � org/ � en/ �latest/ � getting_ � started/ � workflow/ � export �.

�M�o�b�i�l�e� �d�e�v�i�c�e�s� �c�o�m�e� �w�i�t�h� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �c�a�p�a�b�i�l�i�t�i�e�s�.� �A�l�w�a�y�s� �c�o�n�s�u�l�t� �t�h�e� �o�f�f�i�c�i�a�l
�d�o�c�u�m�e�n�t�a�t�i�o�n� �i�n� �t�h�e� �p�r�e�c�e�d�i�n�g� �l�i�n�k� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �y�o�u�r� �p�l�a�t�f�o�r�m� �a�n�d� �w�h�a�t
�r�e�s�t�r�i�c�t�i�o�n�s�,� �i�f� �a�n�y�,� �m�a�y� �a�p�p�l�y� �t�o� �y�o�u�r� �d�e�v�i�c�e�.� �I�n� �m�o�s�t� �c�a�s�e�s�,� �G�o�d�o�t�'�s� �d�e�f�a�u�l�t� �s�e�t�t�i�n�g�s� �w�i�l�l
�w�o�r�k�,� �b�u�t� �m�o�b�i�l�e� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �s�o�m�e�t�i�m�e�s� �m�o�r�e� �a�r�t� �t�h�a�n� �s�c�i�e�n�c�e�,� �a�n�d� �y�o�u� �m�a�y� �n�e�e�d� �t�o� �d�o
�s�o�m�e� �e�x�p�e�r�i�m�e�n�t�i�n�g� �a�n�d� �s�e�a�r�c�h�i�n�g� �f�o�r� �h�e�l�p� �i�n� �o�r�d�e�r� �t�o� �g�e�t� �e�v�e�r�y�t�h�i�n�g� �w�o�r�k�i�n�g�.

�M�o�d�i�f�y�i�n�g� �t�h�e� �g�a�m�e
�B�e�c�a�u�s�e� �t�h�e� �g�a�m�e� �a�s� �w�r�i�t�t�e�n� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �u�s�e�s� �k�e�y�b�o�a�r�d� �c�o�n�t�r�o�l�s�,� �y�o�u� �w�o�n�'�t� �b�e� �a�b�l�e� �t�o
�p�l�a�y� �o�n� �a� �m�o�b�i�l�e� �d�e�v�i�c�e� �w�i�t�h�o�u�t� �m�a�k�i�n�g� �s�o�m�e� �c�h�a�n�g�e�s�.� �F�o�r�t�u�n�a�t�e�l�y�,� �G�o�d�o�t� �h�a�s� �s�u�p�p�o�r�t� �f�o�r
�t�o�u�c�h�s�c�r�e�e�n� �i�n�p�u�t�.� �F�i�r�s�t�,� �o�p�e�n� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s�,� �a�n�d� �i�n� �t�h�e� �D�i�s�p�l�a�y�/�W�i�n�d�o�w� �s�e�c�t�i�o�n�,� �m�a�k�e
�s�u�r�e� �O�r�i�e�n�t�a�t�i�o�n� �i�s� �s�e�t� �t�o� �p�o�r�t�r�a�i�t� �a�n�d� �E�m�u�l�a�t�e� �T�o�u�c�h�s�c�r�e�e�n� �i�s� �O�n�.� �T�h�i�s� �w�i�l�l� �l�e�t� �y�o�u� �t�e�s�t� �t�h�e
�p�r�o�g�r�a�m� �o�n� �y�o�u�r� �c�o�m�p�u�t�e�r� �b�y� �t�r�e�a�t�i�n�g� �m�o�u�s�e� �c�l�i�c�k�s� �a�s� �t�o�u�c�h� �e�v�e�n�t�s�:
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�N�e�x�t�,� �y�o�u� �n�e�e�d� �t�o� �c�h�a�n�g�e� �t�h�e� �p�l�a�y�e�r� �c�o�n�t�r�o�l�s�.� �I�n�s�t�e�a�d� �o�f� �u�s�i�n�g� �t�h�e� �f�o�u�r� �d�i�r�e�c�t�i�o�n� �i�n�p�u�t�s�,� �t�h�e
�p�l�a�y�e�r� �w�i�l�l� �m�o�v�e� �t�o�w�a�r�d� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �t�o�u�c�h� �e�v�e�n�t�.� �C�h�a�n�g�e� �t�h�e� �p�l�a�y�e�r� �s�c�r�i�p�t� �a�s
�f�o�l�l�o�w�s�:

var target = Vector2()

func _input(event):
    if event is InputEventScreenTouch and event.pressed:
        target = event.position

func _process(delta):
    velocity = (target - position).normalized() * speed
    if (target - position).length() > 5:
        position += velocity * delta
    else:
        velocity = Vector2()

    if velocity.length() > 0:
        $AnimatedSprite.animation = "run"
        $AnimatedSprite.flip_h = velocity.x < 0
    else:
        $AnimatedSprite.animation = "idle"

�T�r�y� �i�t� �o�u�t� �a�n�d� �m�a�k�e� �s�u�r�e� �t�h�a�t� �m�o�u�s�e� �c�l�i�c�k�s� �a�r�e� �c�a�u�s�i�n�g� �t�h�e� �p�l�a�y�e�r� �t�o� �m�o�v�e�.� �I�f� �e�v�e�r�y�t�h�i�n�g� �i�s
�w�o�r�k�i�n�g�,� �y�o�u�'�r�e� �r�e�a�d�y� �t�o� �s�e�t� �u�p� �y�o�u�r� �c�o�m�p�u�t�e�r� �f�o�r� �A�n�d�r�o�i�d� �d�e�v�e�l�o�p�m�e�n�t�.

�P�r�e�p�a�r�i�n�g� �y�o�u�r� �s�y�s�t�e�m
�I�n� �o�r�d�e�r� �t�o� �e�x�p�o�r�t� �y�o�u�r� �p�r�o�j�e�c�t� �t�o� �A�n�d�r�o�i�d�,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �d�o�w�n�l�o�a�d� �t�h�e� �A�n�d�r�o�i�d� �s�o�f�t�w�a�r�e
�d�e�v�e�l�o�p�m�e�n�t� �k�i�t� �(�S�D�K�)� �f�r�o�m� https:/ � / �developer. � android. � com/ �studio/ � � �a�n�d� �t�h�e
�J�a�v�a� �D�e�v�e�l�o�p�m�e�n�t� �K�i�t� �(�J�D�K�)� �f�r�o�m� http:/ � / �www. �oracle. � com/ �technetwork/ � java/  �javase/
downloads/ � index. � html �.
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�W�h�e�n� �y�o�u� �r�u�n� �A�n�d�r�o�i�d� �S�t�u�d�i�o� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e�,� �c�l�i�c�k� �o�n� �C�o�n�f�i�g�u�r�e� �|� �S�D�K� �M�a�n�a�g�e�r� �a�n�d
�m�a�k�e� �s�u�r�e� �t�h�a�t� �y�o�u� �i�n�s�t�a�l�l� �A�n�d�r�o�i�d� �S�D�K� �P�l�a�t�f�o�r�m�-�T�o�o�l�s�:

�T�h�i�s� �w�i�l�l� �i�n�s�t�a�l�l� �t�h�e� adb � �c�o�m�m�a�n�d�-�l�i�n�e� �t�o�o�l�,� �w�h�i�c�h� �G�o�d�o�t� �u�s�e�s� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �w�i�t�h� �y�o�u�r
�d�e�v�i�c�e�.� 

�A�f�t�e�r� �y�o�u�'�v�e� �i�n�s�t�a�l�l�e�d� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �t�o�o�l�s�,� �c�r�e�a�t�e� �a� �d�e�b�u�g� �k�e�y�s�t�o�r�e� �b�y� �r�u�n�n�i�n�g� �t�h�e
�f�o�l�l�o�w�i�n�g� �c�o�m�m�a�n�d�:

keytool -keyalg RSA -genkeypair -alias androiddebugkey -keypass android -
keystore debug.keystore -storepass android -dname "CN=Android
Debug,O=Android,C=US" -validity 9999

�I�n� �G�o�d�o�t�,� �c�l�i�c�k� �o�n� �E�d�i�t�o�r� �|� �E�d�i�t�o�r� �S�e�t�t�i�n�g�s�,� �f�i�n�d� �t�h�e� �E�x�p�o�r�t�/�A�n�d�r�o�i�d� �s�e�c�t�i�o�n�,� �a�n�d� �s�e�t� �t�h�e
�p�a�t�h�s� �t�o� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n�s� �o�n� �y�o�u�r� �s�y�s�t�e�m�.� �N�o�t�e� �t�h�a�t� �y�o�u�'�l�l� �o�n�l�y� �h�a�v�e� �t�o� �d�o� �t�h�i�s� �o�n�c�e�,� �a�s� �t�h�e� 
�e�d�i�t�o�r� �s�e�t�t�i�n�g�s� �a�r�e� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �p�r�o�j�e�c�t� �s�e�t�t�i�n�g�s�:
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�E�x�p�o�r�t�i�n�g
�Y�o�u�'�r�e� �n�o�w� �r�e�a�d�y� �t�o� �e�x�p�o�r�t�.� �C�l�i�c�k� �o�n� �P�r�o�j�e�c�t� �|� �E�x�p�o�r�t� �a�n�d� �a�d�d� �a� �p�r�e�s�e�t� �f�o�r� �A�n�d�r�o�i�d� �(�s�e�e� �t�h�e
�p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�)�.� �C�l�i�c�k� �t�h�e� �E�x�p�o�r�t� �P�r�o�j�e�c�t� �b�u�t�t�o�n� �a�n�d� �y�o�u�'�l�l� �h�a�v�e� �a�n� �A�n�d�r�o�i�d� �P�a�c�k�a�g�e� �K�i�t
�(�A�P�K�)� �y�o�u� �c�a�n� �i�n�s�t�a�l�l� �o�n� �y�o�u�r� �d�e�v�i�c�e�.� �Y�o�u� �c�a�n� �d�o� �t�h�i�s� �w�i�t�h� �a� �g�r�a�p�h�i�c�a�l� �t�o�o�l� �o�r� �f�r�o�m� �t�h�e
�c�o�m�m�a�n�d� �l�i�n�e� �u�s�i�n�g� adb �:

�a�d�b� �i�n�s�t�a�l�l� �d�o�d�g�e�.�a�p�k

�N�o�t�e� �t�h�a�t� �i�f� �y�o�u�r� �s�y�s�t�e�m� �s�u�p�p�o�r�t�s� �i�t�,� �c�o�n�n�e�c�t�i�n�g� �a� �c�o�m�p�a�t�i�b�l�e� �A�n�d�r�o�i�d� �d�e�v�i�c�e� �w�i�l�l� �c�a�u�s�e� �t�h�e
�o�n�e�-�c�l�i�c�k� �d�e�p�l�o�y� �b�u�t�t�o�n� �t�o� �a�p�p�e�a�r� �i�n� �t�h�e� �G�o�d�o�t� �e�d�i�t�o�r�:
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�C�l�i�c�k�i�n�g� �t�h�i�s� �b�u�t�t�o�n� �w�i�l�l� �e�x�p�o�r�t� �t�h�e� �p�r�o�j�e�c�t� �a�n�d� �i�n�s�t�a�l�l� �i�t� �o�n� �y�o�u�r� �d�e�v�i�c�e� �i�n� �o�n�e� �s�t�e�p�.� �Y�o�u�r
�d�e�v�i�c�e� �m�a�y� �n�e�e�d� �t�o� �b�e� �i�n� �d�e�v�e�l�o�p�e�r� �m�o�d�e� �f�o�r� �t�h�i�s� �t�o� �h�a�p�p�e�n�:� �c�o�n�s�u�l�t� �y�o�u�r� �d�e�v�i�c�e�'�s
�d�o�c�u�m�e�n�t�a�t�i�o�n� �f�o�r� �d�e�t�a�i�l�s�.

�S�h�a�d�e�r�s
�A� �s�h�a�d�e�r� �i�s� �a� �p�r�o�g�r�a�m� �t�h�a�t� �i�s� �d�e�s�i�g�n�e�d� �t�o� �r�u�n� �i�n� �t�h�e� �G�P�U�,� �a�n�d� �a�l�t�e�r�s� �t�h�e� �w�a�y� �t�h�a�t� �o�b�j�e�c�t�s
�a�p�p�e�a�r� �o�n� �t�h�e� �s�c�r�e�e�n�.� �S�h�a�d�e�r�s� �a�r�e� �u�s�e�d� �e�x�t�e�n�s�i�v�e�l�y� �i�n� �b�o�t�h� �2�D� �a�n�d� �3�D� �d�e�v�e�l�o�p�m�e�n�t� �t�o
�c�r�e�a�t�e� �a� �v�a�r�i�e�t�y� �o�f� �v�i�s�u�a�l� �e�f�f�e�c�t�s�.� �T�h�e�y� �a�r�e� �c�a�l�l�e�d� �s�h�a�d�e�r�s� �b�e�c�a�u�s�e� �t�h�e�y� �w�e�r�e� �o�r�i�g�i�n�a�l�l�y� �u�s�e�d
�f�o�r� �s�h�a�d�i�n�g� �a�n�d� �l�i�g�h�t�i�n�g� �e�f�f�e�c�t�s�,� �b�u�t� �t�o�d�a�y� �t�h�e�y� �a�r�e� �u�s�e�d� �f�o�r� �a�n�y� �n�u�m�b�e�r� �o�f� �v�i�s�u�a�l� �e�f�f�e�c�t�s�.
�B�e�c�a�u�s�e� �t�h�e�y� �r�u�n� �i�n� �t�h�e� �G�P�U� �i�n� �p�a�r�a�l�l�e�l�,� �t�h�e�y� �a�r�e� �v�e�r�y� �f�a�s�t�,� �b�u�t� �a�l�s�o� �c�o�m�e� �w�i�t�h� �s�o�m�e
�r�e�s�t�r�i�c�t�i�o�n�s�.

�T�h�i�s� �s�e�c�t�i�o�n� �i�s� �a� �v�e�r�y� �b�r�i�e�f� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �c�o�n�c�e�p�t� �o�f� �s�h�a�d�e�r�s�.� �F�o�r� �a
�m�o�r�e� �i�n�-�d�e�p�t�h� �u�n�d�e�r�s�t�a�n�d�i�n�g�,� �s�e�e� https:/ � / �thebookofshaders. � com/ �� �a�n�d
�G�o�d�o�t�'�s� �s�h�a�d�e�r� �d�o�c�u�m�e�n�t�a�t�i�o�n� �a�t� http:/ � / �docs. �godotengine. � org/ � en/
latest/ � tutorials/ � shading/ � shading_ � language. � html �.

�I�n� �G�o�d�o�t� �3�.�0�,� �s�h�a�d�e�r�s� �a�r�e� �w�r�i�t�t�e�n� �i�n� �a� �l�a�n�g�u�a�g�e� �v�e�r�y� �s�i�m�i�l�a�r� �t�o� �G�L�S�L� �E�S� �3�.�0�.� �I�f� �y�o�u� �a�r�e
�f�a�m�i�l�i�a�r� �w�i�t�h� �C�,� �y�o�u� �w�i�l�l� �f�i�n�d� �t�h�e� �s�y�n�t�a�x� �v�e�r�y� �s�i�m�i�l�a�r�.� �I�f� �y�o�u� �a�r�e� �n�o�t�,� �i�t� �m�a�y� �l�o�o�k� �s�t�r�a�n�g�e� �t�o
�y�o�u� �a�t� �f�i�r�s�t�.� �S�e�e� �t�h�e� �e�n�d� �o�f� �t�h�i�s� �s�e�c�t�i�o�n� �f�o�r� �l�i�n�k�s� �t�o� �f�u�r�t�h�e�r� �r�e�s�o�u�r�c�e�s� �w�h�e�r�e� �y�o�u� �c�a�n� �l�e�a�r�n
�m�o�r�e�.

�S�h�a�d�e�r�s� �i�n� �G�o�d�o�t� �c�o�m�e� �i�n� �t�h�r�e�e� �t�y�p�e�s�:� �s�p�a�t�i�a�l� �(�f�o�r� �3�D� �r�e�n�d�e�r�i�n�g�)�,� �c�a�n�v�a�s� �i�t�e�m� �(�f�o�r� �2�D�)�,� �a�n�d
�p�a�r�t�i�c�l�e�s� �(�f�o�r� �r�e�n�d�e�r�i�n�g� �p�a�r�t�i�c�l�e� �e�f�f�e�c�t�s�)�.� �T�h�e� �f�i�r�s�t� �l�i�n�e� �o�f� �y�o�u�r� �s�h�a�d�e�r� �m�u�s�t� �d�e�c�l�a�r�e� �w�h�i�c�h� �o�f� 
�t�h�e�s�e� �t�y�p�e�s� �y�o�u� �a�r�e� �w�r�i�t�i�n�g�.

�A�f�t�e�r� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �t�y�p�e� �o�f� �s�h�a�d�e�r�,� �y�o�u� �h�a�v�e� �a�n�o�t�h�e�r� �t�h�r�e�e� �c�h�o�i�c�e�s� �o�f� �w�h�a�t� �r�e�n�d�e�r
�p�h�a�s�e�(�s�)� �y�o�u� �w�a�n�t� �t�o� �a�f�f�e�c�t�:� �f�r�a�g�m�e�n�t�,� �v�e�r�t�e�x�,� �a�n�d�/�o�r� �l�i�g�h�t�.� �F�r�a�g�m�e�n�t� �s�h�a�d�e�r�s� �a�r�e� �u�s�e�d� �t�o� �s�e�t
�t�h�e� �c�o�l�o�r� �o�f� �e�v�e�r�y� �a�f�f�e�c�t�e�d� �p�i�x�e�l�.� �V�e�r�t�e�x� �s�h�a�d�e�r�s� �a�r�e� �u�s�e�d� �t�o� �m�o�d�i�f�y� �t�h�e� �v�e�r�t�i�c�e�s� �o�f� �a� �s�h�a�p�e
�o�r� �m�e�s�h� �(�a�n�d� �t�h�u�s� �a�r�e� �t�y�p�i�c�a�l�l�y� �u�s�e�d� �m�o�r�e� �i�n� �3�D� �a�p�p�l�i�c�a�t�i�o�n�s�)�.� �F�i�n�a�l�l�y�,� �l�i�g�h�t� �s�h�a�d�e�r�s� �a�r�e
�a�p�p�l�i�e�d� �t�o� �a�l�t�e�r� �t�h�e� �w�a�y� �l�i�g�h�t� �i�s� �p�r�o�c�e�s�s�e�d� �f�o�r� �a�n� �o�b�j�e�c�t�.
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�A�f�t�e�r� �c�h�o�o�s�i�n�g� �t�h�e� �t�y�p�e�(�s�)� �o�f� �y�o�u�r� �s�h�a�d�e�r�,� �y�o�u� �w�i�l�l� �t�h�e�n� �w�r�i�t�e� �c�o�d�e� �t�h�a�t� �w�i�l�l� �b�e
�r�u�n� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �o�n� �e�v�e�r�y� �a�f�f�e�c�t�e�d� �i�t�e�m�.� �T�h�i�s� �i�s� �w�h�e�r�e� �t�h�e� �r�e�a�l� �p�o�w�e�r� �o�f� �s�h�a�d�e�r�s� �c�o�m�e�s
�f�r�o�m�.� �F�o�r� �e�x�a�m�p�l�e�,� �w�h�e�n� �u�s�i�n�g� �a� �f�r�a�g�m�e�n�t� �s�h�a�d�e�r�,� �t�h�e� �c�o�d�e� �i�s� �r�u�n� �o�n� �e�v�e�r�y� �p�i�x�e�l� �o�f� �t�h�e
�o�b�j�e�c�t� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�.� �T�h�i�s� �i�s� �a� �v�e�r�y� �d�i�f�f�e�r�e�n�t� �p�r�o�c�e�s�s� �t�h�a�n� �w�h�a�t� �y�o�u� �m�i�g�h�t� �b�e� �u�s�e�d� �t�o
�u�s�i�n�g� �a� �t�r�a�d�i�t�i�o�n�a�l� �l�a�n�g�u�a�g�e�,� �w�h�e�r�e� �y�o�u� �w�o�u�l�d� �l�o�o�p� �o�v�e�r� �e�a�c�h� �p�i�x�e�l� �o�n�e� �a�t� �a� �t�i�m�e�.� �T�h�a�t
�k�i�n�d� �o�f� �s�e�q�u�e�n�t�i�a�l� �c�o�d�e� �j�u�s�t� �i�s�n�'�t� �f�a�s�t� �e�n�o�u�g�h� �t�o� �h�a�n�d�l�e� �t�h�e� �h�u�g�e� �n�u�m�b�e�r� �o�f� �p�i�x�e�l�s� �m�o�d�e�r�n
�g�a�m�e�s� �n�e�e�d� �t�o� �p�r�o�c�e�s�s�.

�C�o�n�s�i�d�e�r� �a� �g�a�m�e� �r�u�n�n�i�n�g� �a�t� �t�h�e� �r�e�l�a�t�i�v�e�l�y� �l�o�w� �r�e�s�o�l�u�t�i�o�n� �o�f� �4�8�0� �x� �7�2�0�.� �T�h�e
�t�o�t�a�l� �n�u�m�b�e�r� �o�f� �p�i�x�e�l�s� �o�n� �t�h�e� �s�c�r�e�e�n� �i�s� �a�l�m�o�s�t� �3�5�0�,�0�0�0�.� �A�n�y� �m�a�n�i�p�u�l�a�t�i�o�n
�o�f� �t�h�o�s�e� �p�i�x�e�l�s� �i�n� �c�o�d�e� �m�u�s�t� �h�a�p�p�e�n� �i�n� �l�e�s�s� �t�h�a�n� �1�/�6�0� �o�f� �a� �s�e�c�o�n�d� �t�o� �a�v�o�i�d
�l�a�g• �e�v�e�n� �l�e�s�s� �w�h�e�n� �y�o�u� �c�o�n�s�i�d�e�r� �t�h�e� �r�e�s�t� �o�f� �y�o�u�r� �c�o�d�e� �t�h�a�t� �a�l�s�o� �h�a�s� �t�o
�r�u�n� �f�o�r� �e�v�e�r�y� �f�r�a�m�e�:� �g�a�m�e� �l�o�g�i�c�,� �a�n�i�m�a�t�i�o�n�,� �n�e�t�w�o�r�k�i�n�g�,� �a�n�d� �e�v�e�r�y�t�h�i�n�g
�e�l�s�e�.� �T�h�i�s� �i�s� �w�h�y� �G�P�U�s� �a�r�e� �s�o� �i�m�p�o�r�t�a�n�t�,� �e�s�p�e�c�i�a�l�l�y� �f�o�r� �h�i�g�h�-�e�n�d� �g�a�m�e�s
�t�h�a�t� �m�a�y� �b�e� �p�r�o�c�e�s�s�i�n�g� �m�i�l�l�i�o�n�s� �o�f� �p�i�x�e�l�s� �f�o�r� �e�a�c�h� �f�r�a�m�e�.

�C�r�e�a�t�i�n�g� �a� �s�h�a�d�e�r
�T�o� �d�e�m�o�n�s�t�r�a�t�e� �s�o�m�e� �s�h�a�d�e�r� �e�f�f�e�c�t�s�,� �c�r�e�a�t�e� �a� �s�c�e�n�e� �w�i�t�h� �a� Sprite � �n�o�d�e� �a�n�d� �c�h�o�o�s�e� �a�n�y
�t�e�x�t�u�r�e� �y�o�u� �l�i�k�e�.� �T�h�i�s� �d�e�m�o� �w�i�l�l� �u�s�e� �t�h�e� �c�a�c�t�u�s� �i�m�a�g�e� �f�r�o�m� �C�o�i�n� �D�a�s�h�:

�A� �s�h�a�d�e�r� �c�a�n� �b�e� �a�d�d�e�d� �t�o� �a�n�y� CanvasItem � �d�e�r�i�v�e�d� �n�o�d�e• �i�n� �t�h�i�s� �c�a�s�e�,� Sprite �,� �v�i�a
�i�t�s� �M�a�t�e�r�i�a�l� �p�r�o�p�e�r�t�y�.� �I�n� �t�h�i�s� �p�r�o�p�e�r�t�y�,� �s�e�l�e�c�t� �N�e�w� �S�h�a�d�e�r� �M�a�t�e�r�i�a�l� �a�n�d� �c�l�i�c�k� �o�n� �t�h�e� �n�e�w�l�y
�c�r�e�a�t�e�d� �r�e�s�o�u�r�c�e�.� �T�h�e� �f�i�r�s�t� �p�r�o�p�e�r�t�y� �i�s� �S�h�a�d�e�r�,� �w�h�e�r�e� �y�o�u� �c�a�n� �c�h�o�o�s�e� �a� �N�e�w� �S�h�a�d�e�r�.� �W�h�e�n
�y�o�u� �d�o�,� �a� �S�h�a�d�e�r� �p�a�n�e�l� �a�p�p�e�a�r�s� �a�t� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�.
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�T�h�i�s� �i�s� �w�h�e�r�e� �y�o�u�'�l�l� �w�r�i�t�e� �y�o�u�r� �s�h�a�d�e�r� �c�o�d�e�:

�A� �b�l�a�n�k� �s�h�a�d�e�r� �l�o�o�k�s� �l�i�k�e� �t�h�e� �f�o�l�l�o�w�i�n�g�:

shader_type canvas_item; // choose spatial, canvas_item, or particles

void fragment(){
    // code in this function runs on every pixel
}

void vertex() {
    // code in this function runs on each vertex
}

void light() {
    // code in this function affects light processing
}

�F�o�r� �t�h�e� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �e�x�a�m�p�l�e�,� �y�o�u�'�l�l� �b�e� �c�o�d�i�n�g� �a� �2�D�-�f�r�a�g�m�e�n�t� �s�h�a�d�e�r�,� �s�o� �y�o�u� �w�o�n�'�t� �n�e�e�d
�t�o� �i�n�c�l�u�d�e� �t�h�e� �o�t�h�e�r� �t�w�o� �f�u�n�c�t�i�o�n�s�.
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�S�h�a�d�e�r� �f�u�n�c�t�i�o�n�s� �h�a�v�e� �a� �n�u�m�b�e�r� �o�f� �b�u�i�l�t�-�i�n�s�,� �w�h�i�c�h� �a�r�e� �e�i�t�h�e�r� �i�n�p�u�t� �v�a�l�u�e�s� �o�r� �o�u�t�p�u�t� �v�a�l�u�e�s�.
�F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� TEXTURE� �i�n�p�u�t� �b�u�i�l�t�-�i�n� �c�o�n�t�a�i�n�s� �t�h�e� �p�i�x�e�l� �d�a�t�a� �o�f� �t�h�e� �o�b�j�e�c�t�'�s� �t�e�x�t�u�r�e�,� �w�h�i�l�e
�t�h�e� COLOR� �o�u�t�p�u�t� �b�u�i�l�t�-�i�n� �i�s� �u�s�e�d� �t�o� �s�e�t� �t�h�e� �r�e�s�u�l�t� �o�f� �y�o�u�r� �c�a�l�c�u�l�a�t�i�o�n�.� �R�e�m�e�m�b�e�r�,� �a
�f�r�a�g�m�e�n�t� �s�h�a�d�e�r�'�s� �p�u�r�p�o�s�e� �i�s� �t�o� �a�f�f�e�c�t� �t�h�e� �c�o�l�o�r� �o�f� �e�v�e�r�y� �p�r�o�c�e�s�s�e�d� �p�i�x�e�l�.

�W�h�e�n� �w�o�r�k�i�n�g� �w�i�t�h� �s�h�a�d�e�r�s� �i�n� �t�h�e� TEXTURE� �p�r�o�p�e�r�t�y�,� �f�o�r� �e�x�a�m�p�l�e�,� �c�o�o�r�d�i�n�a�t�e�s� �a�r�e
�m�e�a�s�u�r�e�d� �i�n� �a� �n�o�r�m�a�l�i�z�e�d� �(�t�h�a�t� �i�s�,� �r�a�n�g�i�n�g� �f�r�o�m� 0� �t�o� 1�)� �c�o�o�r�d�i�n�a�t�e� �s�p�a�c�e�.� �T�h�i�s� �c�o�o�r�d�i�n�a�t�e
�s�p�a�c�e� �i�s� �c�a�l�l�e�d� UV� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �i�t� �f�r�o�m� �t�h�e� �x�/�y� �c�o�o�r�d�i�n�a�t�e� �s�p�a�c�e�:

�A�s� �a� �r�e�s�u�l�t�,� �a�l�l� �v�a�l�u�e�s� �i�n� �c�o�o�r�d�i�n�a�t�e� �v�e�c�t�o�r�s� �w�i�l�l� �r�a�n�g�e� �f�r�o�m� 0� �a�n�d� 1�.

�A�s� �a� �v�e�r�y� �s�m�a�l�l� �e�x�a�m�p�l�e�,� �t�h�i�s� �f�i�r�s�t� �s�h�a�d�e�r� �w�i�l�l� �t�a�k�e� �t�h�e� �p�i�x�e�l�s� �o�f� �t�h�e� �c�a�c�t�u�s� �i�m�a�g�e� �a�n�d
�c�h�a�n�g�e� �t�h�e�m� �a�l�l� �t�o� �a� �s�i�n�g�l�e� �c�o�l�o�r�.� �T�o� �a�l�l�o�w� �y�o�u� �t�o� �c�h�o�o�s�e� �t�h�e� �c�o�l�o�r�,� �y�o�u� �c�a�n� �u�s�e� �a� uniform
�v�a�r�i�a�b�l�e�.

�U�n�i�f�o�r�m�s� �a�l�l�o�w� �y�o�u� �t�o� �p�a�s�s� �d�a�t�a� �i�n�t�o� �t�h�e� �s�h�a�d�e�r� �f�r�o�m� �o�u�t�s�i�d�e�.� �D�e�c�l�a�r�i�n�g� �a
uniform � �v�a�r�i�a�b�l�e� �w�i�l�l� �c�a�u�s�e� �i�t� �t�o� �a�p�p�e�a�r� �i�n� �t�h�e� �I�n�s�p�e�c�t�o�r� �(�s�i�m�i�l�a�r� �t�o� �h�o�w� export � �w�o�r�k�s� �i�n
�G�D�S�c�r�i�p�t�)� �a�n�d� �a�l�s�o� �a�l�l�o�w� �y�o�u� �t�o� �s�e�t� �i�t� �v�i�a� �c�o�d�e�.

�T�y�p�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �i�n�t�o� �t�h�e� �S�h�a�d�e�r� �p�a�n�e�l�:

shader_type canvas_item;

uniform vec4 fill_color:hint_color;

void fragment(){
    COLOR.rgb = fill_color.rgb;
}
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�Y�o�u� �s�h�o�u�l�d� �s�e�e� �t�h�e� �i�m�a�g�e� �c�h�a�n�g�e� �i�m�m�e�d�i�a�t�e�l�y�:� �T�h�e� �w�h�o�l�e� �i�m�a�g�e� �t�u�r�n�s� �b�l�a�c�k�.� �T�o� �s�e�l�e�c�t
�a� �d�i�f�f�e�r�e�n�t� �c�o�l�o�r�,� �c�l�i�c�k� �o�n� �t�h�e� �M�a�t�e�r�i�a�l� �i�n� �t�h�e� �i�n�s�p�e�c�t�o�r�,� �a�n�d� �y�o�u�'�l�l� �s�e�e� �y�o�u�r� uniform
�v�a�r�i�a�b�l�e� �l�i�s�t�e�d� �u�n�d�e�r� �S�h�a�d�e�r� �P�a�r�a�m�:

�Y�o�u�'�r�e� �n�o�t� �d�o�n�e�,� �h�o�w�e�v�e�r�.� �T�h�e� �i�m�a�g�e� �j�u�s�t� �t�u�r�n�e�d� �t�o� �a� �c�o�l�o�r�e�d� �r�e�c�t�a�n�g�l�e�,� �b�u�t� �y�o�u� �o�n�l�y� �w�a�n�t
�t�h�e� �c�a�c�t�u�s� �t�o� �c�h�a�n�g�e� �c�o�l�o�r�,� �n�o�t� �i�t�s� �s�u�r�r�o�u�n�d�i�n�g� �t�r�a�n�s�p�a�r�e�n�t� �p�i�x�e�l�s�.� �A�d�d� �o�n�e� �m�o�r�e� �l�i�n�e� �a�f�t�e�r
�s�e�t�t�i�n�g� COLOR.rgb �:

COLOR.a = texture(TEXTURE, UV).a;

�T�h�i�s� �l�a�s�t� �l�i�n�e� �m�a�k�e�s� �t�h�e� �s�h�a�d�e�r� �o�u�t�p�u�t� �e�v�e�r�y� �p�i�x�e�l� �w�i�t�h� �t�h�e� �s�a�m�e� �a�l�p�h�a� �(�t�r�a�n�s�p�a�r�e�n�c�y�)� �v�a�l�u�e
�a�s� �t�h�e� �p�i�x�e�l� �i�n� �t�h�e� �o�r�i�g�i�n�a�l� �t�e�x�t�u�r�e�.� �N�o�w� �t�h�e� �e�m�p�t�y� �a�r�e�a� �a�r�o�u�n�d� �t�h�e� �c�a�c�t�u�s� �r�e�m�a�i�n�s
�t�r�a�n�s�p�a�r�e�n�t�,� �w�i�t�h� �a�n� �a�l�p�h�a� �o�f� 0�.

�T�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �s�h�o�w�s� �o�n�e� �m�o�r�e� �e�x�a�m�p�l�e�.� �I�n� �t�h�i�s� �s�h�a�d�e�r�,� �y�o�u� �c�r�e�a�t�e� �a� �b�l�u�r� �e�f�f�e�c�t� �b�y
�s�e�t�t�i�n�g� �e�a�c�h� �p�i�x�e�l�'�s� �c�o�l�o�r� �t�o� �t�h�e� �a�v�e�r�a�g�e� �v�a�l�u�e� �o�f� �t�h�e� �p�i�x�e�l�s� �a�r�o�u�n�d� �i�t�:

shader_type canvas_item;

uniform float radius = 10.0;

void fragment(){
    vec4 new_color = texture(TEXTURE, UV);
    vec2 pixel_size = TEXTURE_PIXEL_SIZE; // size of the texture in pixels

    new_color += texture(TEXTURE, UV + vec2(0, -radius) * pixel_size);
    new_color += texture(TEXTURE, UV + vec2(0, radius) * pixel_size);
    new_color += texture(TEXTURE, UV + vec2(-radius, 0) * pixel_size);
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    new_color += texture(TEXTURE, UV + vec2(radius, 0) * pixel_size);

    COLOR = new_color / 5.0;
}

�N�o�t�e� �t�h�a�t� �s�i�n�c�e� �y�o�u�'�v�e� �a�d�d�e�d� �f�i�v�e� �c�o�l�o�r� �v�a�l�u�e�s� �t�o�g�e�t�h�e�r� �(�t�h�e� �o�r�i�g�i�n�a�l� �p�i�x�e�l�'�s�,� �p�l�u�s� �t�h�e� �f�o�u�r
�t�h�a�t� �a�r�e� �f�o�u�n�d� �b�y� �m�o�v�i�n�g� �i�n� �e�a�c�h� �d�i�r�e�c�t�i�o�n� �a�r�o�u�n�d� �i�t�)�,� �y�o�u� �n�e�e�d� �t�o� �d�i�v�i�d�e� �b�y� 5.0 � �t�o� �g�e�t� �t�h�e
�a�v�e�r�a�g�e� �v�a�l�u�e�.� �T�h�e� �l�a�r�g�e�r� �y�o�u� �m�a�k�e� �t�h�e� radius �,� �t�h�e� �m�o�r�e� �"�s�m�e�a�r�e�d�"� �t�h�e� �i�m�a�g�e� �l�o�o�k�s�:� 

�L�e�a�r�n�i�n�g� �m�o�r�e
�S�h�a�d�e�r�s� �a�r�e� �c�a�p�a�b�l�e� �o�f� �a�n� �a�m�a�z�i�n�g� �r�a�n�g�e� �o�f� �e�f�f�e�c�t�s�.� �E�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� �G�o�d�o�t�'�s� �s�h�a�d�e�r
�l�a�n�g�u�a�g�e� �i�s� �a� �g�r�e�a�t� �w�a�y� �t�o� �l�e�a�r�n� �t�h�e� �b�a�s�i�c�s�,� �b�u�t� �t�h�e�r�e� �i�s� �a�l�s�o� �a� �w�e�a�l�t�h� �o�f� �r�e�s�o�u�r�c�e�s� �o�n� �t�h�e
�i�n�t�e�r�n�e�t� �f�o�r� �l�e�a�r�n�i�n�g� �m�o�r�e�.� �W�h�e�n� �l�e�a�r�n�i�n�g� �a�b�o�u�t� �s�h�a�d�e�r�s�,� �y�o�u� �c�a�n� �u�s�e� �r�e�s�o�u�r�c�e�s� �t�h�a�t� �a�r�e�n�'�t
�s�p�e�c�i�f�i�c� �t�o� �G�o�d�o�t�,� �a�n�d� �y�o�u� �s�h�o�u�l�d�n�'�t� �h�a�v�e� �m�u�c�h� �t�r�o�u�b�l�e� �g�e�t�t�i�n�g� �t�h�e�m� �t�o� �w�o�r�k� �i�n� �G�o�d�o�t�.� �T�h�e
�c�o�n�c�e�p�t� �i�s� �t�h�e� �s�a�m�e� �a�c�r�o�s�s� �a�l�l� �t�y�p�e�s� �o�f� �g�r�a�p�h�i�c�s� �a�p�p�l�i�c�a�t�i�o�n�s�.

�T�o� �s�e�e� �s�o�m�e� �e�x�a�m�p�l�e�s� �o�f� �j�u�s�t� �h�o�w� �p�o�w�e�r�f�u�l� �s�h�a�d�e�r�s� �c�a�n� �b�e�,� �v�i�s�i�t� https:/ � / �www. �shadertoy.
com/ ��.

�U�s�i�n�g� �o�t�h�e�r� �l�a�n�g�u�a�g�e�s
�T�h�e� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �b�o�o�k� �h�a�v�e� �a�l�l� �b�e�e�n� �w�r�i�t�t�e�n� �u�s�i�n�g� �G�D�S�c�r�i�p�t�.� �G�D�S�c�r�i�p�t� �h�a�s� �a� �n�u�m�b�e�r� �o�f
�a�d�v�a�n�t�a�g�e�s� �t�h�a�t� �m�a�k�e� �i�t� �t�h�e� �b�e�s�t� �c�h�o�i�c�e� �f�o�r� �b�u�i�l�d�i�n�g� �y�o�u�r� �g�a�m�e�s�.� �I�t� �i�s� �v�e�r�y� �t�i�g�h�t�l�y� �i�n�t�e�g�r�a�t�e�d
�w�i�t�h� �G�o�d�o�t�'�s� �A�P�I�,� �a�n�d� �i�t�s� �P�y�t�h�o�n�-�s�t�y�l�e� �s�y�n�t�a�x� �m�a�k�e�s� �i�t� �u�s�e�f�u�l� �f�o�r� �r�a�p�i�d� �d�e�v�e�l�o�p�m�e�n�t� �w�h�i�l�e
�a�l�s�o� �b�e�i�n�g� �v�e�r�y� �b�e�g�i�n�n�e�r�-�f�r�i�e�n�d�l�y�.
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�I�t�'�s� �n�o�t� �t�h�e� �o�n�l�y� �o�p�t�i�o�n�,� �h�o�w�e�v�e�r�.� �G�o�d�o�t� �a�l�s�o� �s�u�p�p�o�r�t�s� �t�w�o� �o�t�h�e�r� �"�o�f�f�i�c�i�a�l�"� �s�c�r�i�p�t�i�n�g
�l�a�n�g�u�a�g�e�s�,� �a�n�d� �a�l�s�o� �p�r�o�v�i�d�e�s� �t�o�o�l�s� �f�o�r� �i�n�t�e�g�r�a�t�i�n�g� �c�o�d�e� �u�s�i�n�g� �a� �v�a�r�i�e�t�y� �o�f� �o�t�h�e�r� �l�a�n�g�u�a�g�e�s�.

�C�#
�W�i�t�h� �t�h�e� �r�e�l�e�a�s�e� �o�f� �G�o�d�o�t� �3�.�0� �i�n� �e�a�r�l�y� �2�0�1�8�,� �s�u�p�p�o�r�t� �w�a�s� �a�d�d�e�d� �f�o�r� �C�#� �a�s� �a� �s�c�r�i�p�t�i�n�g
�l�a�n�g�u�a�g�e� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e�.� �C�#� �i�s� �v�e�r�y� �p�o�p�u�l�a�r� �i�n� �g�a�m�e� �d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �t�h�e� �G�o�d�o�t� �v�e�r�s�i�o�n
�i�s� �b�a�s�e�d� �o�n� �t�h�e� �M�o�n�o� �5�.�2� �.�N�E�T� �f�r�a�m�e�w�o�r�k�.� �B�e�c�a�u�s�e� �o�f� �i�t�s� �w�i�d�e� �u�s�e�,� �t�h�e�r�e� �a�r�e� �m�a�n�y
�r�e�s�o�u�r�c�e�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �l�e�a�r�n�i�n�g� �C�#� �a�n�d� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �e�x�i�s�t�i�n�g� �c�o�d�e� �i�n� �t�h�e� �l�a�n�g�u�a�g�e� �f�o�r
�a�c�c�o�m�p�l�i�s�h�i�n�g� �a� �v�a�r�i�e�t�y� �o�f� �g�a�m�e�-�r�e�l�a�t�e�d� �f�u�n�c�t�i�o�n�s�.

�A�t� �t�h�e� �t�i�m�e� �o�f� �w�r�i�t�i�n�g�,� �t�h�e� �c�u�r�r�e�n�t� �G�o�d�o�t� �v�e�r�s�i�o�n� �i�s� �3�.�0�.�2�.� �I�n� �t�h�i�s� �v�e�r�s�i�o�n�,� �C�#� �s�u�p�p�o�r�t� �s�h�o�u�l�d
�b�e� �c�o�n�s�i�d�e�r�e�d� �p�r�e�l�i�m�i�n�a�r�y�;� �i�t� �i�s� �f�u�n�c�t�i�o�n�a�l�,� �b�u�t� �h�a�s� �n�o�t� �b�e�e�n� �f�u�l�l�y� �t�e�s�t�e�d�.� �S�o�m�e� �f�e�a�t�u�r�e�s� �a�n�d
�c�a�p�a�b�i�l�i�t�i�e�s�,� �s�u�c�h� �a�s� �e�x�p�o�r�t�i�n�g� �p�r�o�j�e�c�t�s�,� �a�r�e� �n�o�t� �y�e�t� �s�u�p�p�o�r�t�e�d�.

�I�f� �y�o�u� �w�a�n�t� �t�o� �t�r�y� �o�u�t� �t�h�e� �C�#� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �f�i�r�s�t� �m�a�k�e� �s�u�r�e� �y�o�u� �h�a�v�e� �M�o�n�o
�i�n�s�t�a�l�l�e�d�,� �w�h�i�c�h� �y�o�u� �c�a�n� �g�e�t� �f�r�o�m� http:/ � / �www. �mono- �project. � com/ �download/ � �.� �Y�o�u� �m�u�s�t
�a�l�s�o� �d�o�w�n�l�o�a�d� �t�h�e� �G�o�d�o�t� �v�e�r�s�i�o�n� �t�h�a�t� �h�a�s� �C�#� �s�u�p�p�o�r�t� �i�n�c�l�u�d�e�d�,� �w�h�i�c�h� �y�o�u� �c�a�n� �f�i�n�d� �a�t
http:/ � / �godotengine. � org/ � download � �w�h�e�r�e� �i�t� �i�s� �l�a�b�e�l�e�d� �M�o�n�o� �V�e�r�s�i�o�n�.

�Y�o�u�'�l�l� �p�r�o�b�a�b�l�y� �a�l�s�o� �w�a�n�t� �t�o� �u�s�e� �a�n� �e�x�t�e�r�n�a�l� �e�d�i�t�o�r• �s�u�c�h� �a�s� �V�i�s�u�a�l� �S�t�u�d�i�o� �C�o�d�e� �o�r
�M�o�n�o�D�e�v�e�l�o�p• �t�h�a�t� �p�r�o�v�i�d�e�s� �m�o�r�e� �d�e�b�u�g�g�i�n�g� �a�n�d� �l�a�n�g�u�a�g�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �t�h�a�n� �G�o�d�o�t�'�s
�b�u�i�l�t�-�i�n� �e�d�i�t�o�r�.� �Y�o�u� �c�a�n� �s�e�t� �t�h�i�s� �i�n� �E�d�i�t�o�r� �S�e�t�t�i�n�g�s� �u�n�d�e�r� �t�h�e� �M�o�n�o� �s�e�c�t�i�o�n�.

�T�o� �a�t�t�a�c�h� �a� �C�#� �s�c�r�i�p�t� �t�o� �a� �n�o�d�e�,� �s�e�l�e�c�t� �t�h�e� �l�a�n�g�u�a�g�e� �f�r�o�m� �t�h�e� �A�t�t�a�c�h� �N�o�d�e� �S�c�r�i�p�t� �d�i�a�l�o�g�:
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�I�n� �g�e�n�e�r�a�l�,� �s�c�r�i�p�t�i�n�g� �i�n� �C�#� �w�o�r�k�s� �v�e�r�y� �m�u�c�h� �t�h�e� �s�a�m�e� �a�s� �w�h�a�t� �y�o�u�'�v�e� �s�e�e�n� �w�i�t�h� �G�D�S�c�r�i�p�t�.
�T�h�e� �m�a�i�n� �d�i�f�f�e�r�e�n�c�e� �i�s� �t�h�a�t� �A�P�I� �f�u�n�c�t�i�o�n�s� �a�r�e� �r�e�n�a�m�e�d� �i�n� PascalCase � �t�o� �f�o�l�l�o�w� �C�#
�s�t�a�n�d�a�r�d�s� �i�n�s�t�e�a�d� �o�f� snake_case �,� �w�h�i�c�h� �i�s� �t�h�e� �s�t�a�n�d�a�r�d� �f�o�r� �G�D�S�c�r�i�p�t�.

�H�e�r�e� �i�s� �a�n� �e�x�a�m�p�l�e� �o�f� KinematicBody2D � �m�o�v�e�m�e�n�t� �u�s�i�n�g� �C�#�:

using Godot;
using System;

public class Movement : KinematicBody2D
{
    [Export] public int speed = 200;

    Vector2 velocity = new Vector2();

    public void GetInput()
    {
        velocity = new Vector2();
        if (Input.IsActionPressed("right"))
        {
            velocity.x += 1;
        }
        if (Input.IsActionPressed("left"))
        {
            velocity.x -= 1;
        }
        if (Input.IsActionPressed("down"))
        {
            velocity.y += 1;
        }
        if (Input.IsActionPressed("up"))
        {
            velocity.y -= 1;
        }
        velocity = velocity.Normalized() * speed;
    }

    public override void _PhysicsProcess(float delta)
    {
        GetInput();
        MoveAndSlide(velocity);
    }
}
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�F�o�r� �m�o�r�e� �d�e�t�a�i�l�s� �a�b�o�u�t� �u�s�i�n�g� �C�#�,� �s�e�e� �t�h�e� �S�c�r�i�p�t�i�n�g� �s�e�c�t�i�o�n� �o�f� �t�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n� �a�t� http:/ � /
docs. �godotengine. � org/ � en/ �latest/ � getting_ � started/ � scripting/ � �.

�V�i�s�u�a�l�S�c�r�i�p�t
�V�i�s�u�a�l� �s�c�r�i�p�t�i�n�g� �i�s� �i�n�t�e�n�d�e�d� �t�o� �p�r�o�v�i�d�e� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �s�c�r�i�p�t�i�n�g� �m�e�t�h�o�d� �u�s�i�n�g� �a� �d�r�a�g�-�a�n�d�-
�d�r�o�p� �v�i�s�u�a�l� �m�e�t�a�p�h�o�r� �i�n�s�t�e�a�d� �o�f� �w�r�i�t�t�e�n� �c�o�d�e�.� �T�o� �c�r�e�a�t�e� �a� �s�c�r�i�p�t�,� �y�o�u� �d�r�a�g� �n�o�d�e�s� �(�n�o�t� �t�o� �b�e
�c�o�n�f�u�s�e�d� �w�i�t�h� �G�o�d�o�t�'�s� �n�o�d�e�s�)� �r�e�p�r�e�s�e�n�t�i�n�g� �f�u�n�c�t�i�o�n�s� �a�n�d� �d�a�t�a�,� �a�n�d� �c�o�n�n�e�c�t� �t�h�e�m� �b�y
�d�r�a�w�i�n�g� �l�i�n�e�s�.� �R�u�n�n�i�n�g� �y�o�u�r� �s�c�r�i�p�t� �m�e�a�n�s� �f�o�l�l�o�w�i�n�g� �t�h�e� �p�a�t�h� �o�f� �t�h�e� �l�i�n�e� �t�h�r�o�u�g�h� �t�h�e� �n�o�d�e�s�.
�T�h�e� �g�o�a�l� �o�f� �t�h�i�s� �s�t�y�l�e� �o�f� �p�r�e�s�e�n�t�a�t�i�o�n� �i�s� �t�o� �p�r�o�v�i�d�e� �a� �m�o�r�e� �i�n�t�u�i�t�i�v�e� �w�a�y� �t�o� �v�i�s�u�a�l�i�z�e
�p�r�o�g�r�a�m� �f�l�o�w� �f�o�r� �n�o�n�-�p�r�o�g�r�a�m�m�e�r�s�,� �s�u�c�h� �a�s� �a�r�t�i�s�t�s� �o�r� �a�n�i�m�a�t�o�r�s�,� �w�h�o� �n�e�e�d� �t�o� �c�o�l�l�a�b�o�r�a�t�e
�o�n� �a� �p�r�o�j�e�c�t�.

�I�n� �p�r�a�c�t�i�c�e�,� �t�h�i�s� �g�o�a�l� �h�a�s� �y�e�t� �t�o� �b�e� �r�e�a�c�h�e�d� �i�n� �a� �p�r�a�c�t�i�c�a�l� �w�a�y�.� �G�o�d�o�t�'�s� �V�i�s�u�a�l�S�c�r�i�p�t� �w�a�s� �a�l�s�o
�a�d�d�e�d� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e� �i�n� �v�e�r�s�i�o�n� �3�.�0�,� �a�n�d� �i�t� �i�s� �c�u�r�r�e�n�t�l�y� �n�o�t� �m�a�t�u�r�e� �e�n�o�u�g�h� �a�s� �a� �f�e�a�t�u�r�e� �t�o
�b�e� �u�s�e�d� �i�n� �a�n� �a�c�t�u�a�l� �p�r�o�j�e�c�t�.� �A�s� �w�i�t�h� �C�#�,� �i�t� �s�h�o�u�l�d� �b�e� �c�o�n�s�i�d�e�r�e�d� �i�n� �t�e�s�t�i�n�g�,� �a�n�d� �i�f� �y�o�u�'�r�e
�i�n�t�e�r�e�s�t�e�d� �i�n� �i�t�,� �y�o�u�r� �t�e�s�t�i�n�g� �a�n�d� �f�e�e�d�b�a�c�k� �w�i�l�l� �b�e� �v�e�r�y� �v�a�l�u�a�b�l�e� �t�o� �t�h�e� �G�o�d�o�t� �t�e�a�m� �i�n
�i�m�p�r�o�v�i�n�g� �i�t�s� �f�u�n�c�t�i�o�n�a�l�i�t�y�.

�O�n�e� �p�o�t�e�n�t�i�a�l� �s�t�r�e�n�g�t�h� �o�f� �V�i�s�u�a�l�S�c�r�i�p�t� �i�s� �t�o� �u�s�e� �i�t� �a�s� �a� �s�e�c�o�n�d� �l�a�y�e�r� �o�f� �s�c�r�i�p�t�i�n�g�.� �Y�o�u� �c�a�n
�c�r�e�a�t�e� �a�n� �o�b�j�e�c�t�'�s� �c�o�r�e� �b�e�h�a�v�i�o�r� �i�n� �G�D�S�c�r�i�p�t�,� �a�n�d� �t�h�e�n� �a� �g�a�m�e� �d�e�s�i�g�n�e�r� �c�a�n� �u�s�e� �a
�V�i�s�u�a�l�S�c�r�i�p�t� �t�h�a�t� �c�a�l�l�s� �t�h�e� �f�u�n�c�t�i�o�n�s� �o�f� �t�h�o�s�e� �s�c�r�i�p�t�s� �i�n� �v�i�s�u�a�l� �n�o�d�e�s�.

�T�h�e� �f�o�l�l�o�w�i�n�g� �s�c�r�e�e�n�s�h�o�t� �i�s� �a�n� �e�x�a�m�p�l�e� �V�i�s�u�a�l�S�c�r�i�p�t� �p�r�o�j�e�c�t�.� �H�e�r�e�,� �y�o�u� �c�a�n� �s�e�e� �a� �p�o�r�t�i�o�n� �o�f
�t�h�e� �p�l�a�y�e�r� �m�o�v�e�m�e�n�t� �c�o�d�e� �i�n� �C�o�i�n� �D�a�s�h�:
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The player movement code in Coin Dash

�N�a�t�i�v�e� �c�o�d�e� • � �G�D�N�a�t�i�v�e
�T�h�e�r�e� �a�r�e� �m�a�n�y� �p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �t�o� �c�h�o�o�s�e� �f�r�o�m�.� �E�a�c�h� �h�a�s� �i�t�s� �s�t�r�e�n�g�t�h�s� �a�n�d
�w�e�a�k�n�e�s�s�e�s�,� �a�s� �w�e�l�l� �a�s� �i�t�s� �f�a�n�s� �w�h�o� �p�r�e�f�e�r� �t�o� �u�s�e� �i�t� �o�v�e�r� �o�t�h�e�r� �o�p�t�i�o�n�s�.� �W�h�i�l�e� �i�t� �d�o�e�s�n�'�t
�m�a�k�e� �s�e�n�s�e� �t�o� �s�u�p�p�o�r�t� �e�v�e�r�y� �l�a�n�g�u�a�g�e� �d�i�r�e�c�t�l�y� �i�n� �G�o�d�o�t�,� �t�h�e�r�e� �a�r�e� �s�i�t�u�a�t�i�o�n�s� �w�h�e�r�e
�G�D�S�c�r�i�p�t� �i�s� �n�o� �l�o�n�g�e�r� �s�u�f�f�i�c�i�e�n�t� �t�o� �s�o�l�v�e� �a� �p�a�r�t�i�c�u�l�a�r� �p�r�o�b�l�e�m�.� �P�e�r�h�a�p�s� �y�o�u� �w�a�n�t� �t�o� �u�s�e� �a�n
�e�x�i�s�t�i�n�g� �e�x�t�e�r�n�a�l� �l�i�b�r�a�r�y�,� �o�r� �y�o�u�'�r�e� �d�o�i�n�g� �s�o�m�e�t�h�i�n�g� �c�o�m�p�u�t�a�t�i�o�n�a�l�l�y� �i�n�t�e�n�s�i�v�e• �s�u�c�h� �a�s� �A�I
�o�r� �p�r�o�c�e�d�u�r�a�l� �w�o�r�l�d� �g�e�n�e�r�a�t�i�o�n• �t�h�a�t� �d�o�e�s�n�'�t� �m�a�k�e� �s�e�n�s�e� �f�o�r� �G�D�S�c�r�i�p�t�.

�B�e�c�a�u�s�e� �G�D�S�c�r�i�p�t� �i�s� �a�n� �i�n�t�e�r�p�r�e�t�e�d� �l�a�n�g�u�a�g�e�,� �i�t� �t�r�a�d�e�s� �p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �f�l�e�x�i�b�i�l�i�t�y�.� �T�h�i�s
�m�e�a�n�s� �t�h�a�t� �f�o�r� �s�o�m�e� �p�r�o�c�e�s�s�o�r�-�i�n�t�e�n�s�i�v�e� �c�o�d�e�,� �i�t� �c�a�n� �r�u�n� �u�n�a�c�c�e�p�t�a�b�l�y� �s�l�o�w�.� �I�n� �t�h�i�s� �c�a�s�e�,� �t�h�e
�h�i�g�h�e�s�t� �p�e�r�f�o�r�m�a�n�c�e� �w�o�u�l�d� �b�e� �a�c�h�i�e�v�e�d� �b�y� �r�u�n�n�i�n�g� �n�a�t�i�v�e� �c�o�d�e� �w�r�i�t�t�e�n� �i�n� �a� �c�o�m�p�i�l�e�d
�l�a�n�g�u�a�g�e�.� �I�n� �t�h�i�s� �s�i�t�u�a�t�i�o�n�,� �y�o�u� �c�a�n� �m�o�v�e� �t�h�a�t� �c�o�d�e� �t�o� �a� �G�D�N�a�t�i�v�e� �l�i�b�r�a�r�y�.
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�G�D�N�a�t�i�v�e� �i�s� �a� �C� �A�P�I� �t�h�a�t� �c�a�n� �b�e� �u�s�e�d� �b�y� �e�x�t�e�r�n�a�l� �l�i�b�r�a�r�i�e�s� �t�o� �i�n�t�e�r�f�a�c�e� �w�i�t�h� �G�o�d�o�t�.� �T�h�e�s�e
�e�x�t�e�r�n�a�l� �l�i�b�r�a�r�i�e�s� �c�a�n� �b�e� �y�o�u�r� �o�w�n� �o�r� �a�n�y� �e�x�i�s�t�i�n�g� �t�h�i�r�d�-�p�a�r�t�y� �l�i�b�r�a�r�i�e�s� �t�h�a�t� �y�o�u� �m�a�y� �n�e�e�d
�f�o�r� �a� �p�a�r�t�i�c�u�l�a�r� �p�r�o�j�e�c�t�.

�I�n� �G�D�S�c�r�i�p�t�,� �y�o�u� �c�a�n� �t�h�e�n� �u�s�e� �t�h�e� GDNative � �a�n�d� GDNativeLibrary � �c�l�a�s�s�e�s� �t�o� �l�o�a�d� �a�n�d
�c�a�l�l� �f�u�n�c�t�i�o�n�s� �f�r�o�m� �t�h�e�s�e� �l�i�b�r�a�r�i�e�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �c�o�d�e� �i�s� �a�n� �e�x�a�m�p�l�e� �o�f� �c�a�l�l�i�n�g� �a� �l�i�b�r�a�r�y� �t�h�a�t
�h�a�s� �b�e�e�n� �s�a�v�e�d� �a�s� �a� GDNativeLibrary � �r�e�s�o�u�r�c�e� �f�i�l�e�:

extends Node

func _ready():
    var lib = GDNative.new()
    lib.library = load("res://somelib.tres")
    lib.initialize()

    // call functions in the library
    var result = lib.call_native("call_type", "some_function",
arguments_array)

    lib.terminate()

�W�h�e�r�e�a�s�,� �t�h�e� �l�i�b�r�a�r�y� �m�i�g�h�t� �l�o�o�k� �s�o�m�e�t�h�i�n�g� �l�i�k�e� �t�h�i�s� �(�i�n� �C�)�:

#include <gdnative.h>

void GDN_EXPORT godot_gdnative_init(godot_gdnative_init_options *p_options)
{
    // initialization code
}

void GDN_EXPORT godot_gdnative_terminate(godot_gdnative_terminate_options
*p_options) {
    // termination code
}

void GDN_EXPORT godot_nativescript_init(void *p_handle) {
}

godot_variant GDN_EXPORT some_function(void *args) {
    // Do something
}
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�K�e�e�p� �i�n� �m�i�n�d� �t�h�a�t� �w�r�i�t�i�n�g� �c�o�d�e� �l�i�k�e� �t�h�i�s� �i�s� �d�e�f�i�n�i�t�e�l�y� �m�o�r�e� �i�n�v�o�l�v�e�d� �t�h�a�n� �s�t�i�c�k�i�n�g� �t�o� �p�u�r�e
�G�D�S�c�r�i�p�t�.� �I�n� �a� �n�a�t�i�v�e� �l�a�n�g�u�a�g�e�,� �y�o�u�'�l�l� �n�e�e�d� �t�o� �h�a�n�d�l�e� �c�a�l�l�i�n�g� �c�o�n�s�t�r�u�c�t�o�r�s� �a�n�d� �d�e�s�t�r�u�c�t�o�r�s
�f�o�r� �o�b�j�e�c�t�s� �a�n�d� �m�a�n�u�a�l�l�y� �m�a�n�a�g�e� �w�o�r�k�i�n�g� �w�i�t�h� �G�o�d�o�t�'�s� Variant � �c�l�a�s�s�.� �Y�o�u� �s�h�o�u�l�d� �o�n�l�y
�r�e�s�o�r�t� �t�o� �u�s�i�n�g� �G�D�N�a�t�i�v�e� �w�h�e�n� �p�e�r�f�o�r�m�a�n�c�e� �t�r�u�l�y� �b�e�c�o�m�e�s� �a�n� �i�s�s�u�e�,� �a�n�d� �e�v�e�n� �t�h�e�n�,� �o�n�l�y
�u�s�e� �i�t� �i�f� �t�h�e� �f�u�n�c�t�i�o�n�a�l�i�t�y� �r�e�a�l�l�y� �d�e�m�a�n�d�s� �i�t�s� �u�s�e�.

�I�f� �t�h�i�s� �s�e�c�t�i�o�n� �m�a�d�e� �n�o� �s�e�n�s�e� �a�t� �a�l�l� �t�o� �y�o�u�,� �d�o�n�'�t� �w�o�r�r�y�.� �M�o�s�t� �G�o�d�o�t� �d�e�v�e�l�o�p�e�r�s� �w�i�l�l� �n�e�v�e�r
�n�e�e�d� �t�o� �d�e�l�v�e� �i�n�t�o� �t�h�i�s� �s�i�d�e� �o�f� �d�e�v�e�l�o�p�m�e�n�t�.� �E�v�e�n� �i�f� �y�o�u� �f�i�n�d� �y�o�u�r�s�e�l�f� �n�e�e�d�i�n�g� �h�i�g�h�e�r�-
�p�e�r�f�o�r�m�a�n�c�e� �c�o�d�e�,� �y�o�u� �m�a�y� �o�n�l�y� �n�e�e�d� �t�o� �l�o�o�k� �a�t� �t�h�e� �A�s�s�e�t� �l�i�b�r�a�r�y� �t�o� �f�i�n�d� �t�h�a�t� �s�o�m�e�o�n�e� �h�a�s
�a�l�r�e�a�d�y� �c�r�e�a�t�e�d� �a� �l�i�b�r�a�r�y� �f�o�r� �y�o�u�.� �Y�o�u� �c�a�n� �f�i�n�d� �o�u�t� �a�b�o�u�t� �t�h�e� �A�s�s�e�t� �l�i�b�r�a�r�y� �i�n� �t�h�e� �n�e�x�t
�s�e�c�t�i�o�n�.

�L�a�n�g�u�a�g�e� �b�i�n�d�i�n�g�s
�A�n�o�t�h�e�r� �b�e�n�e�f�i�t� �o�f� �G�D�N�a�t�i�v�e� �i�s� �t�h�a�t� �i�t� �h�a�s� �a�l�l�o�w�e�d� �p�r�o�p�o�n�e�n�t�s� �o�f� �o�t�h�e�r� �l�a�n�g�u�a�g�e�s� �t�o� �c�r�e�a�t�e
�A�P�I� �b�i�n�d�i�n�g�s� �t�o� �e�n�a�b�l�e� �s�c�r�i�p�t�i�n�g� �i�n� �t�h�o�s�e� �l�a�n�g�u�a�g�e�s�.

�A�t� �t�h�e� �t�i�m�e� �o�f� �w�r�i�t�i�n�g�,� �s�e�v�e�r�a�l� �p�r�o�j�e�c�t�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �t�h�a�t� �u�s�e� �G�D�N�a�t�i�v�e� �t�o� �a�l�l�o�w� �y�o�u� �t�o� �u�s�e
�o�t�h�e�r� �l�a�n�g�u�a�g�e�s� �f�o�r� �s�c�r�i�p�t�i�n�g�.� �T�h�e�s�e� �i�n�c�l�u�d�e� �C�,� �C�+�+�,� �P�y�t�h�o�n�,� �N�i�m�,� �D�,� �G�o�,� �a�n�d� �o�t�h�e�r�s�.� �W�h�i�l�e
�t�h�e�s�e� �a�d�d�i�t�i�o�n�a�l� �l�a�n�g�u�a�g�e� �b�i�n�d�i�n�g�s� �a�r�e� �s�t�i�l�l� �r�e�l�a�t�i�v�e�l�y� �n�e�w� �a�t� �t�h�e� �t�i�m�e� �o�f� �w�r�i�t�i�n�g�,� �t�h�e�y� �e�a�c�h
�h�a�v�e� �a� �d�e�d�i�c�a�t�e�d� �g�r�o�u�p� �o�f� �d�e�v�e�l�o�p�e�r�s� �w�o�r�k�i�n�g� �o�n� �t�h�e�m�.� �I�f� �y�o�u�'�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �u�s�i�n�g� �a
�p�a�r�t�i�c�u�l�a�r� �l�a�n�g�u�a�g�e� �w�i�t�h� �G�o�d�o�t�,� �a� �G�o�o�g�l�e� �s�e�a�r�c�h� �o�f� �"�g�o�d�o�t� �+� �<�l�a�n�g�u�a�g�e� �n�a�m�e�>�"� �w�i�l�l� �h�e�l�p
�y�o�u� �f�i�n�d� �w�h�a�t�'�s� �a�v�a�i�l�a�b�l�e�.

�A�s�s�e�t� �l�i�b�r�a�r�y
�A�t� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�d�i�t�o�r� �w�i�n�d�o�w�,� �i�n� �t�h�e� �W�o�r�k�s�p�a�c�e�s� �s�e�c�t�i�o�n�,� �y�o�u�'�l�l� �f�i�n�d� �a� �b�u�t�t�o�n� �l�a�b�e�l�e�d
�A�s�s�e�t�L�i�b�:
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�C�l�i�c�k�i�n�g� �t�h�i�s� �b�u�t�t�o�n� �w�i�l�l� �t�a�k�e� �y�o�u� �t�o� �G�o�d�o�t�'�s� �A�s�s�e�t� �l�i�b�r�a�r�y�.� �T�h�i�s� �i�s� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �a�d�d�-�o�n�s�,
�t�o�o�l�s�,� �a�n�d� �u�t�i�l�i�t�i�e�s� �c�o�n�t�r�i�b�u�t�e�d� �b�y� �t�h�e� �G�o�d�o�t� �c�o�m�m�u�n�i�t�y� �t�h�a�t� �y�o�u� �m�a�y� �f�i�n�d� �u�s�e�f�u�l� �i�n� �y�o�u�r
�p�r�o�j�e�c�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �y�o�u� �s�e�a�r�c�h� �f�o�r� State �,� �y�o�u�'�l�l� �s�e�e� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �t�o�o�l� �c�a�l�l�e�d� �f�i�n�i�t�e
�s�t�a�t�e� �m�a�c�h�i�n�e� �(�F�S�M�)� �a�v�a�i�l�a�b�l�e� �i�n� �t�h�e� �l�i�b�r�a�r�y�.� �Y�o�u� �c�a�n� �c�l�i�c�k� �o�n� �i�t�s� �n�a�m�e� �f�o�r� �m�o�r�e
�i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �i�f� �y�o�u� �d�e�c�i�d�e� �y�o�u� �w�a�n�t� �t�o� �t�r�y� �i�t� �o�u�t�,� �c�l�i�c�k� �I�n�s�t�a�l�l� �t�o� �d�o�w�n�l�o�a�d� �i�t� �i�n�t�o� �t�h�e
res://addons/ � �f�o�l�d�e�r�,� �w�h�i�c�h� �w�i�l�l� �b�e� �c�r�e�a�t�e�d� �i�f� �i�t� �d�o�e�s�n�'�t� �a�l�r�e�a�d�y� �e�x�i�s�t�:
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�Y�o�u� �t�h�e�n� �n�e�e�d� �t�o� �e�n�a�b�l�e� �t�h�e� �a�d�d�-�o�n� �b�y� �o�p�e�n�i�n�g� �P�r�o�j�e�c�t� �S�e�t�t�i�n�g�s� �a�n�d� �c�h�o�o�s�i�n�g� �t�h�e� �P�l�u�g�i�n�s
�t�a�b�:

�T�h�e� �p�l�u�g�i�n� �i�s� �n�o�w� �r�e�a�d�y� �t�o� �u�s�e�.� �B�e� �s�u�r�e� �t�o� �r�e�a�d� �t�h�e� �p�l�u�g�i�n� �a�u�t�h�o�r�'�s� �i�n�s�t�r�u�c�t�i�o�n�s� �t�o
�u�n�d�e�r�s�t�a�n�d� �h�o�w� �i�t� �w�o�r�k�s�.

�C�o�n�t�r�i�b�u�t�i�n�g� �t�o� �G�o�d�o�t
�G�o�d�o�t� �i�s� �a�n� �o�p�e�n� �s�o�u�r�c�e�,� �c�o�m�m�u�n�i�t�y�-�d�r�i�v�e�n� �p�r�o�j�e�c�t�.� �A�l�l� �o�f� �t�h�e� �w�o�r�k� �t�h�a�t�'�s� �d�o�n�e� �t�o� �b�u�i�l�d�,
�t�e�s�t�,� �d�o�c�u�m�e�n�t�,� �a�n�d� �o�t�h�e�r�w�i�s�e� �s�u�p�p�o�r�t� �G�o�d�o�t� �i�s� �d�o�n�e� �p�r�i�m�a�r�i�l�y� �b�y� �p�a�s�s�i�o�n�a�t�e� �i�n�d�i�v�i�d�u�a�l�s
�c�o�n�t�r�i�b�u�t�i�n�g� �t�h�e�i�r� �t�i�m�e� �a�n�d� �s�k�i�l�l�s�.� �F�o�r� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �c�o�n�t�r�i�b�u�t�o�r�s�,� �i�t� �i�s� �a� �l�a�b�o�r� �o�f� �l�o�v�e�,� �a�n�d
�t�h�e�y� �t�a�k�e� �p�r�i�d�e� �i�n� �h�e�l�p�i�n�g� �t�o� �b�u�i�l�d� �s�o�m�e�t�h�i�n�g� �o�f� �q�u�a�l�i�t�y� �t�h�a�t� �p�e�o�p�l�e� �e�n�j�o�y� �u�s�i�n�g�.

�I�n� �o�r�d�e�r� �f�o�r� �G�o�d�o�t� �t�o� �c�o�n�t�i�n�u�e� �g�r�o�w�i�n�g� �a�n�d� �i�m�p�r�o�v�i�n�g�,� �t�h�e�r�e� �i�s� �a�l�w�a�y�s� �a� �n�e�e�d� �f�o�r� �m�o�r�e
�m�e�m�b�e�r�s� �o�f� �t�h�e� �c�o�m�m�u�n�i�t�y� �t�o� �s�t�e�p� �u�p� �a�n�d� �c�o�n�t�r�i�b�u�t�e�.� �T�h�e�r�e� �a�r�e� �m�a�n�y� �w�a�y�s� �y�o�u� �c�a�n� �h�e�l�p
�o�u�t�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �y�o�u�r� �s�k�i�l�l� �l�e�v�e�l� �o�r� �t�h�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �y�o�u� �c�a�n� �c�o�m�m�i�t�.
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�C�o�n�t�r�i�b�u�t�i�n�g� �t�o� �t�h�e� �e�n�g�i�n�e
�T�h�e�r�e� �a�r�e� �t�w�o� �m�a�i�n� �w�a�y�s� �y�o�u� �c�a�n� �d�i�r�e�c�t�l�y� �c�o�n�t�r�i�b�u�t�e� �t�o� �G�o�d�o�t�'�s� �d�e�v�e�l�o�p�m�e�n�t�.� �I�f� �y�o�u
�v�i�s�i�t� https:/ � / �github. � com/ �godotengine/ � godot �,� �y�o�u� �c�a�n� �s�e�e� �G�o�d�o�t�'�s� �s�o�u�r�c�e� �c�o�d�e�,� �a�s� �w�e�l�l� �a�s
�f�i�n�d� �o�u�t� �e�x�a�c�t�l�y� �w�h�a�t�'�s� �b�e�i�n�g� �w�o�r�k�e�d� �o�n�.� �C�l�i�c�k� �t�h�e� �C�l�o�n�e� �o�r� �D�o�w�n�l�o�a�d� �b�u�t�t�o�n�,� �a�n�d� �y�o�u�'�l�l
�h�a�v�e� �t�h�e� �u�p�-�t�o�-�t�h�e�-�m�i�n�u�t�e� �s�o�u�r�c�e� �c�o�d�e� �a�n�d� �c�a�n� �t�e�s�t� �o�u�t� �t�h�e� �l�a�t�e�s�t� �f�e�a�t�u�r�e�s�.� �Y�o�u�'�l�l� �n�e�e�d� �t�o
�b�u�i�l�d� �t�h�e� �e�n�g�i�n�e�,� �b�u�t� �d�o�n�'�t� �b�e� �i�n�t�i�m�i�d�a�t�e�d�:� �G�o�d�o�t� �i�s� �o�n�e� �o�f� �t�h�e� �e�a�s�i�e�s�t� �o�p�e�n� �s�o�u�r�c�e� �p�r�o�j�e�c�t�s
�t�o� �c�o�m�p�i�l�e� �t�h�a�t� �y�o�u�'�l�l� �f�i�n�d�.� �S�e�e� http:/ � / �docs. �godotengine. � org/ � en/ �latest/ � development/
compiling/ � � �f�o�r� �i�n�s�t�r�u�c�t�i�o�n�s�.

�I�f� �y�o�u�'�r�e� �n�o�t� �a�b�l�e� �t�o� �a�c�t�u�a�l�l�y� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �C�+�+� �c�o�d�e�,� �g�o� �t�o� �t�h�e� �I�s�s�u�e�s� �t�a�b�,� �w�h�e�r�e� �y�o�u� �c�a�n
�r�e�p�o�r�t� �o�r� �r�e�a�d� �a�b�o�u�t� �b�u�g�s� �a�n�d� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �i�m�p�r�o�v�e�m�e�n�t�s�.� �T�h�e�r�e� �i�s� �a�l�w�a�y�s� �a� �n�e�e�d� �f�o�r
�p�e�o�p�l�e� �t�o� �c�o�n�f�i�r�m� �b�u�g� �r�e�p�o�r�t�s�,� �t�e�s�t� �f�i�x�e�s�,� �a�n�d� �g�i�v�e� �t�h�e�i�r� �o�p�i�n�i�o�n�s� �o�n� �n�e�w� �f�e�a�t�u�r�e�s�.

�W�r�i�t�i�n�g� �d�o�c�u�m�e�n�t�a�t�i�o�n
�G�o�d�o�t�'�s� �o�f�f�i�c�i�a�l� �d�o�c�u�m�e�n�t�a�t�i�o�n� �i�s� �o�n�l�y� �a�s� �g�o�o�d� �a�s� �i�t�s� �c�o�m�m�u�n�i�t�y�'�s� �c�o�n�t�r�i�b�u�t�i�o�n�s�.� �F�r�o�m
�s�o�m�e�t�h�i�n�g� �a�s� �s�m�a�l�l� �a�s� �c�o�r�r�e�c�t�i�n�g� �a� �t�y�p�o� �t�o� �w�r�i�t�i�n�g� �a�n� �e�n�t�i�r�e� �t�u�t�o�r�i�a�l�,� �a�l�l� �l�e�v�e�l�s� �o�f� �h�e�l�p� �a�r�e
�v�e�r�y� �w�e�l�c�o�m�e�.� �T�h�e� �h�o�m�e� �o�f� �t�h�e� �o�f�f�i�c�i�a�l� �d�o�c�u�m�e�n�t�a�t�i�n� �i�s� https:/ � / �github. � com/
godotengine/ � godot- � docs �.� 

�H�o�p�e�f�u�l�l�y�,� �b�y� �n�o�w� �y�o�u�'�v�e� �t�a�k�e�n� �s�o�m�e� �t�i�m�e� �t�o� �b�r�o�w�s�e� �t�h�r�o�u�g�h� �t�h�e� �o�f�f�i�c�i�a�l� �d�o�c�u�m�e�n�t�a�t�i�o�n
�a�n�d� �g�e�t� �a�n� �i�d�e�a� �o�f� �w�h�a�t�'�s� �a�v�a�i�l�a�b�l�e�.� �I�f� �y�o�u� �s�p�o�t� �s�o�m�e�t�h�i�n�g� �w�r�o�n�g� �o�r� �s�o�m�e�t�h�i�n�g� �m�i�s�s�i�n�g�,
�o�p�e�n� �a�n� �i�s�s�u�e� �a�t� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d� �G�i�t�H�u�b� �l�i�n�k�.� �I�f� �y�o�u�'�r�e� �c�o�m�f�o�r�t�a�b�l�e� �w�i�t�h� �u�s�i�n�g� �G�i�t�H�u�b�,
�y�o�u� �c�a�n� �e�v�e�n� �g�o� �a�h�e�a�d� �a�n�d� �s�u�b�m�i�t� �a� �p�u�l�l� �r�e�q�u�e�s�t� �y�o�u�r�s�e�l�f�.� �J�u�s�t� �m�a�k�e� �s�u�r�e� �y�o�u� �r�e�a�d� �a�l�l� �t�h�e
�g�u�i�d�e�l�i�n�e�s� �f�i�r�s�t� �s�o� �t�h�a�t� �y�o�u�r� �c�o�n�t�r�i�b�u�t�i�o�n� �w�i�l�l� �b�e� �a�c�c�e�p�t�e�d�.� �Y�o�u� �c�a�n� �f�i�n�d� �t�h�e� �g�u�i�d�e�l�i�n�e�s
�a�t� http:/ � / �docs. �godotengine. � org/ � en/ �latest/ � community/ � contributing/ � �.

�I�f� �y�o�u� �s�p�e�a�k� �a� �l�a�n�g�u�a�g�e� �o�t�h�e�r� �t�h�a�n� �E�n�g�l�i�s�h�,� �t�r�a�n�s�l�a�t�i�o�n�s� �a�r�e� �a�l�s�o� �v�e�r�y
�m�u�c�h� �n�e�e�d�e�d�,� �a�n�d� �w�i�l�l� �b�e� �g�r�e�a�t�l�y� �a�p�p�r�e�c�i�a�t�e�d� �b�y� �G�o�d�o�t�'�s� �n�o�n�-�E�n�g�l�i�s�h�-
�s�p�e�a�k�i�n�g� �u�s�e�r�s�.� �S�e�e� https:/ � / �hosted. � weblate. � org/ � projects/ � godot-
engine/ � godot- � docs/ �� �f�o�r� �h�o�w� �t�o� �c�o�n�t�r�i�b�u�t�e� �i�n� �y�o�u�r� �l�a�n�g�u�a�g�e�.

�D�o�n�a�t�i�o�n�s
�G�o�d�o�t� �i�s� �a� �n�o�t�-�f�o�r�-�p�r�o�f�i�t� �p�r�o�j�e�c�t�,� �a�n�d� �u�s�e�r� �d�o�n�a�t�i�o�n�s� �g�o� �a� �l�o�n�g� �w�a�y� �t�o� �h�e�l�p� �p�a�y� �f�o�r� �h�o�s�t�i�n�g
�c�o�s�t�s� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �r�e�s�o�u�r�c�e�s�,� �s�u�c�h� �a�s� �h�a�r�d�w�a�r�e�.� �F�i�n�a�n�c�i�a�l� �c�o�n�t�r�i�b�u�t�i�o�n�s� �a�l�s�o� �a�l�l�o�w� �t�h�e
�p�r�o�j�e�c�t� �t�o� �p�a�y� �c�o�r�e� �d�e�v�e�l�o�p�e�r�s�,� �a�l�l�o�w�i�n�g� �t�h�e�m� �t�o� �d�e�d�i�c�a�t�e� �t�h�e�m�s�e�l�v�e�s� �p�a�r�t�-� �o�r� �f�u�l�l�-�t�i�m�e� �t�o
�w�o�r�k�i�n�g� �o�n� �t�h�e� �e�n�g�i�n�e�.
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�T�h�e� �e�a�s�i�e�s�t� �w�a�y� �t�o� �c�o�n�t�r�i�b�u�t�e� �t�o� �G�o�d�o�t� �i�s� �v�i�a� �t�h�e� �P�a�t�r�e�o�n� �p�a�g�e� �a�t� https:/ � / �www. �patreon.
com/ �godotengine �.

�G�e�t�t�i�n�g� �h�e�l�p� • � �c�o�m�m�u�n�i�t�y� �r�e�s�o�u�r�c�e�s
�G�o�d�o�t�'�s� �o�n�l�i�n�e� �c�o�m�m�u�n�i�t�y� �i�s� �o�n�e� �o�f� �i�t�s� �s�t�r�e�n�g�t�h�s�.� �B�e�c�a�u�s�e� �o�f� �i�t�s� �o�p�e�n� �s�o�u�r�c�e� �n�a�t�u�r�e�,� �t�h�e�r�e� �i�s
�a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �p�e�o�p�l�e� �w�o�r�k�i�n�g� �t�o�g�e�t�h�e�r� �t�o� �i�m�p�r�o�v�e� �t�h�e� �e�n�g�i�n�e�,� �w�r�i�t�e� �d�o�c�u�m�e�n�t�a�t�i�o�n�,� �a�n�d
�h�e�l�p� �e�a�c�h� �o�t�h�e�r� �w�i�t�h� �i�s�s�u�e�s�.

�Y�o�u� �c�a�n� �f�i�n�d� �a� �f�u�l�l� �l�i�s�t� �o�f� �c�o�m�m�u�n�i�t�y� �r�e�s�o�u�r�c�e�s� �a�t� https:/ � / �godotengine. � org/ � community �.

�T�h�e�s�e� �l�i�n�k�s� �m�a�y� �c�h�a�n�g�e� �o�v�e�r� �t�i�m�e�,� �b�u�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e� �t�h�e� �m�a�i�n� �c�o�m�m�u�n�i�t�y� �r�e�s�o�u�r�c�e�s
�y�o�u� �s�h�o�u�l�d� �b�e� �a�w�a�r�e� �o�f�.

�G�i�t�H�u�b
� https:/ � / �github. � com/ �godotengine/ �

�T�h�e� �G�o�d�o�t� �G�i�t�H�u�b� �r�e�p�o�s�i�t�o�r�y� �i�s� �w�h�e�r�e� �G�o�d�o�t�'�s� �d�e�v�e�l�o�p�e�r�s� �w�o�r�k�.� �Y�o�u� �c�a�n� �f�i�n�d� �G�o�d�o�t�'�s
�s�o�u�r�c�e� �c�o�d�e� �h�e�r�e�,� �i�f� �y�o�u� �f�i�n�d� �y�o�u�r�s�e�l�f� �n�e�e�d�i�n�g� �t�o� �c�o�m�p�i�l�e� �a� �c�u�s�t�o�m� �v�e�r�s�i�o�n� �o�f� �t�h�e� �e�n�g�i�n�e� �f�o�r
�y�o�u�r� �o�w�n� �u�s�e�.

�I�f� �y�o�u� �f�i�n�d� �a�n�y� �k�i�n�d� �o�f� �p�r�o�b�l�e�m� �w�i�t�h� �t�h�e� �e�n�g�i�n�e� �i�t�s�e�l�f• �s�o�m�e�t�h�i�n�g� �t�h�a�t� �d�o�e�s�n�'�t� �w�o�r�k�,� �a� �t�y�p�o
�i�n� �t�h�e� �d�o�c�u�m�e�n�t�a�t�i�o�n�,� �a�n�d� �s�o� �o�n• �t�h�i�s� �i�s� �t�h�e� �p�l�a�c�e� �w�h�e�r�e� �y�o�u� �s�h�o�u�l�d� �r�e�p�o�r�t� �i�t�.

�G�o�d�o�t� �Q� �a�n�d� �A
https:/ � / �godotengine. � org/ � qa/ �

�T�h�i�s� �i�s� �G�o�d�o�t�'�s� �o�f�f�i�c�i�a�l� �h�e�l�p� �s�i�t�e�.� �Y�o�u� �c�a�n� �p�o�s�t� �q�u�e�s�t�i�o�n�s� �h�e�r�e� �f�o�r� �t�h�e� �c�o�m�m�u�n�i�t�y� �t�o� �a�n�s�w�e�r�,
�a�s� �w�e�l�l� �a�s� �s�e�a�r�c�h� �t�h�e� �g�r�o�w�i�n�g� �d�a�t�a�b�a�s�e� �o�f� �p�r�e�v�i�o�u�s�l�y� �a�n�s�w�e�r�e�d� �q�u�e�s�t�i�o�n�s�.� �I�f� �y�o�u� �h�a�p�p�e�n� �t�o
�s�e�e� �a� �q�u�e�s�t�i�o�n� �y�o�u� �k�n�o�w� �t�h�e� �a�n�s�w�e�r� �t�o�,� �y�o�u� �c�a�n� �h�e�l�p� �o�u�t� �a�s� �w�e�l�l�.
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�W�h�i�l�e� �n�o�t� �o�f�f�i�c�i�a�l�,� �t�h�e�s�e� �a�r�e� �t�w�o� �v�e�r�y� �a�c�t�i�v�e� �c�o�m�m�u�n�i�t�i�e�s� �o�f� �G�o�d�o�t� �u�s�e�r�s� �w�h�e�r�e� �y�o�u� �c�a�n� �g�e�t
�h�e�l�p�,� �f�i�n�d� �a�n�s�w�e�r�s� �t�o� �q�u�e�s�t�i�o�n�s�,� �a�n�d� �d�i�s�c�u�s�s� �y�o�u�r� �p�r�o�j�e�c�t� �w�i�t�h� �o�t�h�e�r�s�.

�S�u�m�m�a�r�y
�I�n� �t�h�i�s� �c�h�a�p�t�e�r�,� �y�o�u� �l�e�a�r�n�e�d� �a�b�o�u�t� �a� �f�e�w� �a�d�d�i�t�i�o�n�a�l� �t�o�p�i�c�s� �t�h�a�t� �w�i�l�l� �h�e�l�p� �y�o�u� �c�o�n�t�i�n�u�e� �t�o
�l�e�v�e�l� �u�p� �y�o�u�r� �G�o�d�o�t� �s�k�i�l�l�s�.� �G�o�d�o�t� �h�a�s� �a� �g�r�e�a�t� �m�a�n�y� �f�e�a�t�u�r�e�s� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�o�s�e� �e�x�p�l�o�r�e�d� �i�n
�t�h�i�s� �b�o�o�k�.� �Y�o�u�'�l�l� �n�e�e�d� �t�o� �k�n�o�w� �w�h�e�r�e� �t�o� �l�o�o�k� �a�n�d� �w�h�e�r�e� �t�o� �a�s�k� �f�o�r� �h�e�l�p� �a�s� �y�o�u� �m�o�v�e� �o�n� �t�o
�w�o�r�k�i�n�g� �o�n� �p�r�o�j�e�c�t�s� �o�f� �y�o�u�r� �o�w�n�.

�Y�o�u� �a�l�s�o� �l�e�a�r�n�e�d� �a�b�o�u�t� �s�o�m�e� �m�o�r�e� �a�d�v�a�n�c�e�d� �t�o�p�i�c�s�,� �s�u�c�h� �a�s� �w�o�r�k�i�n�g� �w�i�t�h� �o�t�h�e�r
�p�r�o�g�r�a�m�m�i�n�g� �l�a�n�g�u�a�g�e�s� �a�n�d� �u�s�i�n�g� �s�h�a�d�e�r�s� �t�o� �e�n�h�a�n�c�e� �y�o�u�r� �g�a�m�e�'�s� �v�i�s�u�a�l� �e�f�f�e�c�t�s�.

�I�n� �a�d�d�i�t�i�o�n�,� �s�i�n�c�e� �G�o�d�o�t� �i�s� �b�u�i�l�t� �b�y� �i�t�s� �c�o�m�m�u�n�i�t�y�,� �y�o�u� �l�e�a�r�n�e�d� �h�o�w� �y�o�u� �c�a�n� �p�a�r�t�i�c�i�p�a�t�e
�a�n�d� �b�e�c�o�m�e� �p�a�r�t� �o�f� �t�h�e� �t�e�a�m� �t�h�a�t� �i�s� �m�a�k�i�n�g� �i�t� �o�n�e� �o�f� �t�h�e� �f�a�s�t�e�s�t�-�g�r�o�w�i�n�g� �p�r�o�j�e�c�t�s� �o�f� �i�t�s� �k�i�n�d�.
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�S�e�t� �u�p� �y�o�u�r� �U�n�i�t�y� �d�e�v�e�l�o�p�m�e�n�t� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �n�a�v�i�g�a�t�e� �i�t�s� �t�o�o�l�s
�I�m�p�o�r�t� �a�n�d� �u�s�e� �c�u�s�t�o�m� �a�s�s�e�t�s� �a�n�d� �a�s�s�e�t� �p�a�c�k�a�g�e�s� �t�o� �a�d�d� �c�h�a�r�a�c�t�e�r�s� �t�o� �y�o�u�r� �g�a�m�e
�B�u�i�l�d� �a� �3�D� �g�a�m�e� �w�o�r�l�d� �w�i�t�h� �a� �c�u�s�t�o�m� �t�e�r�r�a�i�n�,� �w�a�t�e�r�,� �s�k�y�,� �m�o�u�n�t�a�i�n�s�,� �a�n�d� �t�r�e�e�s
�A�n�i�m�a�t�e� �g�a�m�e� �c�h�a�r�a�c�t�e�r�s�,� �u�s�i�n�g� �a�n�i�m�a�t�i�o�n� �c�o�n�t�r�o�l�l�e�r�s�,� �a�n�d� �s�c�r�i�p�t�i�n�g
�A�p�p�l�y� �a�u�d�i�o� �a�n�d� �p�a�r�t�i�c�l�e� �e�f�f�e�c�t�s� �t�o� �t�h�e� �g�a�m�e
�C�r�e�a�t�e� �i�n�t�u�i�t�i�v�e� �g�a�m�e� �m�e�n�u�s� �a�n�d� �i�n�t�e�r�f�a�c�e� �e�l�e�m�e�n�t�s
�C�u�s�t�o�m�i�z�e� �y�o�u�r� �g�a�m�e� �w�i�t�h� �s�o�u�n�d� �e�f�f�e�c�t�s�,� �s�h�a�d�o�w�s�,� �l�i�g�h�t�i�n�g� �e�f�f�e�c�t�s�,� �a�n�d
�r�e�n�d�e�r�i�n�g� �o�p�t�i�o�n�s
�D�e�b�u�g� �c�o�d�e� �a�n�d� �p�r�o�v�i�d�e� �s�m�o�o�t�h� �e�r�r�o�r� �h�a�n�d�l�i�n�g
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�U�n�i�t�y� �V�i�r�t�u�a�l� �R�e�a�l�i�t�y� �P�r�o�j�e�c�t�s� �-� �S�e�c�o�n�d� �E�d�i�t�i�o�n
�J�o�n�a�t�h�a�n� �L�i�n�o�w�e�s
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�C�r�e�a�t�e� �3�D� �s�c�e�n�e�s� �w�i�t�h� �U�n�i�t�y� �a�n�d� �o�t�h�e�r� �3�D� �t�o�o�l�s� �w�h�i�l�e� �l�e�a�r�n�i�n�g� �a�b�o�u�t� �w�o�r�l�d� �s�p�a�c�e
�a�n�d� �s�c�a�l�e
�B�u�i�l�d� �a�n�d� �r�u�n� �V�R� �a�p�p�l�i�c�a�t�i�o�n�s� �f�o�r� �s�p�e�c�i�f�i�c� �h�e�a�d�s�e�t�s�,� �i�n�c�l�u�d�i�n�g� �O�c�u�l�u�s�,� �V�i�v�e�,� �a�n�d
�D�a�y�d�r�e�a�m
�I�n�t�e�r�a�c�t� �w�i�t�h� �v�i�r�t�u�a�l� �o�b�j�e�c�t�s� �u�s�i�n�g� �e�y�e� �g�a�z�e�,� �h�a�n�d� �c�o�n�t�r�o�l�l�e�r�s�,� �a�n�d� �u�s�e�r� �i�n�p�u�t
�e�v�e�n�t�s
�M�o�v�e� �a�r�o�u�n�d� �y�o�u�r� �V�R� �s�c�e�n�e�s� �u�s�i�n�g� �l�o�c�o�m�o�t�i�o�n� �a�n�d� �t�e�l�e�p�o�r�t�a�t�i�o�n
�I�m�p�l�e�m�e�n�t� �a�n� �a�u�d�i�o� �f�i�r�e�b�a�l�l� �g�a�m�e� �u�s�i�n�g� �p�h�y�s�i�c�s� �a�n�d� �p�a�r�t�i�c�l�e� �s�y�s�t�e�m�s
�I�m�p�l�e�m�e�n�t� �a�n� �a�r�t� �g�a�l�l�e�r�y� �t�o�u�r� �w�i�t�h� �t�e�l�e�p�o�r�t�a�t�i�o�n� �a�n�d� �d�a�t�a� �i�n�f�o
�D�e�s�i�g�n� �a�n�d� �b�u�i�l�d� �a� �V�R� �s�t�o�r�y�t�e�l�l�i�n�g� �a�n�i�m�a�t�i�o�n� �w�i�t�h� �a� �s�o�u�n�d�t�r�a�c�k� �a�n�d� �t�i�m�e�l�i�n�e�s
�C�r�e�a�t�e� �s�o�c�i�a�l� �V�R� �e�x�p�e�r�i�e�n�c�e�s� �w�i�t�h� �U�n�i�t�y� �n�e�t�w�o�r�k�i�n�g
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�L�e�a�v�e� �a� �r�e�v�i�e�w� �-� �l�e�t� �o�t�h�e�r� �r�e�a�d�e�r�s� �k�n�o�w� �w�h�a�t
�y�o�u� �t�h�i�n�k
�P�l�e�a�s�e� �s�h�a�r�e� �y�o�u�r� �t�h�o�u�g�h�t�s� �o�n� �t�h�i�s� �b�o�o�k� �w�i�t�h� �o�t�h�e�r�s� �b�y� �l�e�a�v�i�n�g� �a� �r�e�v�i�e�w� �o�n� �t�h�e� �s�i�t�e� �t�h�a�t� �y�o�u
�b�o�u�g�h�t� �i�t� �f�r�o�m�.� �I�f� �y�o�u� �p�u�r�c�h�a�s�e�d� �t�h�e� �b�o�o�k� �f�r�o�m� �A�m�a�z�o�n�,� �p�l�e�a�s�e� �l�e�a�v�e� �u�s� �a�n� �h�o�n�e�s�t� �r�e�v�i�e�w
�o�n� �t�h�i�s� �b�o�o�k�'�s� �A�m�a�z�o�n� �p�a�g�e�.� �T�h�i�s� �i�s� �v�i�t�a�l� �s�o� �t�h�a�t� �o�t�h�e�r� �p�o�t�e�n�t�i�a�l� �r�e�a�d�e�r�s� �c�a�n� �s�e�e� �a�n�d� �u�s�e
�y�o�u�r� �u�n�b�i�a�s�e�d� �o�p�i�n�i�o�n� �t�o� �m�a�k�e� �p�u�r�c�h�a�s�i�n�g� �d�e�c�i�s�i�o�n�s�,� �w�e� �c�a�n� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �o�u�r
�c�u�s�t�o�m�e�r�s� �t�h�i�n�k� �a�b�o�u�t� �o�u�r� �p�r�o�d�u�c�t�s�,� �a�n�d� �o�u�r� �a�u�t�h�o�r�s� �c�a�n� �s�e�e� �y�o�u�r� �f�e�e�d�b�a�c�k� �o�n� �t�h�e� �t�i�t�l�e� �t�h�a�t
�t�h�e�y� �h�a�v�e� �w�o�r�k�e�d� �w�i�t�h� �P�a�c�k�t� �t�o� �c�r�e�a�t�e�.� �I�t� �w�i�l�l� �o�n�l�y� �t�a�k�e� �a� �f�e�w� �m�i�n�u�t�e�s� �o�f� �y�o�u�r� �t�i�m�e�,� �b�u�t� �i�s
�v�a�l�u�a�b�l�e� �t�o� �o�t�h�e�r� �p�o�t�e�n�t�i�a�l� �c�u�s�t�o�m�e�r�s�,� �o�u�r� �a�u�t�h�o�r�s�,� �a�n�d� �P�a�c�k�t�.� �T�h�a�n�k� �y�o�u�!
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