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2. Aim and background 

2.1 Aim  �B�D�"� �L�N�E���L����� �"���u� ���N�
�F� �L���D¡��"�¢�L£_�6£d�L�P�_�"�u�U£d�L�P�_£_�u¡u� ���"¤�� � �_�u�"�)���P�S�F�|¡L�_�"¡u���S�F�|�F�"���
�)¥J�
�N�F� ¦o� � �"�P�d�6§��)�"�����D� �L���"�E�"�U���P�u�8�"�N¨ � ���D��� ���L�u�u�"�U§����F�d� � �"�!���D�N�"�����"��©����L�N�"�F���u�
¡��"�;�"�U�)�"�HªJ���N�"�;«b¤/� � ��� � ���D�)¥J���"�¢�F�"�U�E�U¡��6� � �_¬��)¥���­J����¨ � �����U®}�u¯��!�)�"�"£6�D�����V�"� ¦o� � �"�
°�± ��� �D� � �d�F�"� � ���L���u�¢¦o� � �
�!����� �L£d�"�0�_� � �"�;�_�F�"� � �u�u���L�����"�D�6�P�"�"�����²¦��N�&� °�± �u�P� � �����8�L�P�
���"�F�E�����U� � �"�"�u�"�&�"���U� � �"�"���"�P¤�� � �)¦o�L�P�6��§u�����u�F�|£_�u�P�6�"���U£_�u�P�6���)ªJ���¢�"�V�u³��u¡u� ���
� � �u�u�"�D��� ���L���P�u¡u�"¡�� ¦o¡u�d� � �_�u�)¥$�!�N�u�u�)§�£6�"�P�P���)ª$� �¢�6�F�U¡u�"�N�u£6� °�± �u�P�"���"¡����"���
�&�!� � �_£_�L£d�"�u�F¤/� � �L§�� � ¤�£6�u�;� °�± �u�P�u�@ªJ���N�"�D�"�P�6�)�F�"�u���P�"���L���6�
���F� �k� �"�"�u´!�)§u�"� � ¦7� � �)¦
�N�u�u�k�"� ���;�L£d�6�����E�"��µq�"�¢�_� � �"���"��� �u�8�D� � �"£¶�F�d¡��d§u�;�"�Uµ �P�u£·�u� � �
�&�"���"�N�F�P�L�������u�)ªJ���N�"���

¨ � �6�"��£¶�uµ/� � ���D�u���N¸P�"�¢�!���D�F�|�¢�P�"�"�F�6�{¹0�)ªJ�"�Pµq���"£_�"���L���`� � �
�!�"���"¡u���"�D���P�u�u�P�"£_£_�"���D�E�
�"�"�)��� ¦7���u�F�"�Pµ �"�¢�6����� � � � �"�)� °&± �u�P§��u���F�D�"���U�"�u� °�± ���P�N�"���
¡L�������F���"�D�F�d� � �"�������P�u�u�P�"£d�V�
¨ � �6µ �P�
£6�"���u�P�S� � �L§����U£6�"���_�6�¢���"�"�&¡u�u§u�����"�H¦7¡L�L�E���"�"�U� � �d�N�L£_£_§���� ���"�E���u�u���u�P�u�F�L�N�L�
�uµ�� � � °�± ���P§��u���!�"����� � �6�"�¢�F§��"� °�± �u��µq§��u�¢�F���u�L�
� ���²¦�¤����+� � �����6� � �6���P�L�F�u�N�L���P���"�F�
� ���Dµq�P�u£
� � �6§��;�"�&�Lµ�� � �6µE�P�"£6�"���L�����¢¨ � �6µq���
£6�"���L���S� � �L§����U£6�"���6���!���L�)�y��¡����6�F�U� � �"�u���6µE�P�u£
�u�u�_�,¦$���6�uµ °�± �U�F�U�"���L� � �"������� � �6£d���L��£d§u£º�uµ��N�L���"�P� � �"�����+�

¨ � �6µ �P�
£6�"���u�P�S� � �L§����U���L�!¡��_�_µq�P�"£d�"���L�P�`µE�L�&£6�"��� �u�U�L�U���L�k�"�Pµ �"�¢�"�P���P�L���P�"£ºµ �u��� � �
°�± ��¤/���+�L�d�u�P�u�u���"£·� � �
�!�N�
�U�F�P�"���)µq�"�&�8�)¦J���L�����E�)¤/�P�L§��k�"�8�L�u�U£_�"�u�D¡��"�¢�`�"���Uµ �u�P� �¡��"�F�8�"�"�o� � � °�± ���"���U� � � � �u�;�?�u¯���� � �L§����U�P�"� � �"�&¡��6�_µ �P�"£6�L�3�u���`� � �"���"� ���L���D� � �
�"�)�y�"���k� �"� °&± ���P� �uµE�L�P£_�"�F���L�U�F�U¡u�_�F�P�"�u�)µq�"���P�"��µq���L£º� � � °�± �U�k�|� � � � �L�)�E¤�� � §u��£d�"�0�����U���
���L�)�y��¡����6�F�|�)¥$�u�"�P��£_�"�u���8��� � ©����u�N�"�k� �u��¡L�L�y�"�U�)�"�Hª������"�y«[����� � �u§u� � �@ªJ���L�o�E�|����ª��"�)�!���U� � �
���"���"�;�!£d�L¡u�����6� � �u�u�+�

¯^�U� � ���D�P�"���L�P�F¤�� � �_���L�P�U» � �L�)�F»[��� ����¤/� �U�
�N�N�u�P���"�u�¢�_����� � � � � ° �"�P£_� ���P���P�L�F�L���L�
�)�u�"�N��µ ���N�"�k� �L��¤/���"µq�"�B�F�d� � �6���@ªJ� ���6�¢�u£6£6§������¢�"�F���L����� � � � � � °�± ���P§��u���?�¢¨ � �_�F�"�P£_��»b� � �
¹V�;ªJ�"�P����¡��P�"�H¦J»[�u��»b� � �_µ �P�"£6�
�8�L���V»3�P�"µq�"���D�E�U� � �6�N�u�����"�N�k� �u���Lµ��N���"�)�;�"�D� �U� � �6���"�N�V�"���
dk.itu.haas.GPS

�

2.2 The GPS-system  ¨ � � °&± �U¼ ° ���u¡u�"� ± �L�;���F���L�����u�U��¦��)�F�"£6½n���"�D�¢�P�"�"�F�"�U¡�¦7� � �_´��U¾&�"�u�"�P�k£_�"�u���Lµ�¾&�"µ �"���y�
µ �L�B£6��� ���F�"�H¦7�"���u��� �¢�"�F���u�u���L¯^�!�¢�u�u�;���;�F�D�Lµ�¿uÀd�)�"�F�"�������F�"�D� �ÂÁ¢¿L� � �L§��P���L��¡u���F�D�"�P�u§u���U� � �
�"�"�P� � �¢¨ � �_���"�;�!�uµ�� � �_�;�"�F�"��� ���F�"�D�8�"�D���"§���� � �"��� ��³D�"��� � ÁNÃLÃuÀ/�¢¨ � �d�y�L�E�"��� ���F�"�)Ä"�L�P¡����F�D�"�P�
�N�
� �¢§�� �
�F�"�U�;�|� � �"�!�
�!���"�"�)�!Å|�;�"�F�"����� �k�"�D�N�"�U�"�����)¦��D¡��d�y�"�"��µq���L£¶�"��¦o�u�u���u�!�u�U� � �
Æ��"�P� � �

¨ � �_�P¦J�;�F�"£¶���"�D� �u���F���"��� ¦o£_�
�u�_µq�u��£d��� ���E�"�Ç¦7�u§��P���L�;�"�;¤�¡L§�� � �"�D�y�����N�_µ �L§��u�U���FÄ �D���)¦
�����F�d£_�
��¦o�N� ª��������"�U�"���u��� �¢�"�F���u�u���N¨��u�u�)¦ °&± ���P§��u� �F�D�¢�"�U¡��6µE�L§��u�U� ���N�"�P�)¤/¡u�u�"�k�y¤��u� �
���"�
�"���U£_�"��¦o�L� � �"�B�k¦$�y�F�"£d�V� °�± �u�P���"�¢�"� ª��"���D�N�"��¡u�_µq�u§u���U���U�L���"�P� � � ���P��¦��)�F�"£6�)¤�� � � � � �"�P�
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����������� ¦oµq�"���������U���U�u�P� �¢�+�u¯P�kÄ �D� � �
���"µq�L���6�)¥$�u�"�N�F�"��� � �"� °�± �U��� ���u¡u�d�"�U�����E�"���P�"�u�u�"�P���Lµ
£_�
�N¦7�"���"�N�k���L�L�����"���u��� �¢�"�F���L���D� ��� � �_µq§��F§u�P�+�u»bÈV�L�N�
�F� �L���P¡��"�;�"�U�)�"�HªJ���¢�"�y» � �"�D�P�"������� ¦
¡��"�¢�L£_�6�d¡u§�ÉyÉ)�P���L���U���U� � �6£d�L¡�� ���_� ���u§��)�E�Ç¦!�

2.2.1 How GPS -units get their position  Å|���P�L§��u�U�)�F�"�F���L���D�N�L���;�F�"���E� ¦o£d�"�"�)§u�P�_�"�u�U�)§��u�"�HªJ���y�d� � �_�;�"�F�"����� �k�"�V�uÊ � �"�U�d�u���L§L���
�)�F�"�E���u�U�u���;�¢�NªJ�"�P�D�"�U�"�P���L�B¡u�"�F���"�"�U� � �d�y�"�k�"� �����F�"�D�N�
� �¢§�� �L�E�"�U���L�)� �F���L��¤/� � � � � �"��� °�± ���
§��u���F�D�N�u�u�F�"���U���U�"�U�
� £d�"�u�"�N¤��"���U���EÄ �D�P�"�"�u�u�u�;� �F���L��¤�� � �6�¢�u�P�P�"�N�F���L�U���D�F�P�"���)£6���F�F�"�U�k�d� � �
�)�"�F�"��� ���F�"¤�� � ��� � ���U�F§��P���F�P�"���y£d� �k�8�����F�d� � � °&± ���P§��u� �k���L��� � �6���P�L§��u���

À|�)�"�E�"����� �k�"�D�"�P�_§u�)�"�U�F�|µ � ����� � �_�u�u�;� �F���L�U�uµ�� °&± ���P§L�����?�N¨ � � °�± ���N�"���N§����"�F�"�D���E�
�����y�F�
���N�6µE�P�L£ºË|�Lµ�� � �6�)�"�F�"�������E�"�"�N¨ � �����P�
�;§u���F�D���UË|�)� � �"�P�"�D§u���L�U� � � � � � � � °�± �u�P§���� �
�N�
�U¡��6���u�N�"�k�"���dÊ � �"���"���LË|�y� � �"�P�
���
�P�_�E�"�V�
�U� ���k�d�"�N�¢�u§u���F¤�� � �_§���� ������� �u�"�u�o§L����� � �¿|���L�F�"�u�k� �"�u�u�u�;���F���L���V�u´!�)§��"��� ¦w�L���6�Lµ�� � �"£º���D�"��� � �"�&�;�)ªJ�"�P�
� � §L�����P�"�u�D�uµ�£6�����"�D�"¡��NªJ�
� � �6Æ��
�P� � Ä ���;§��Pµ �"�¢�6�u� � �"�D��ªJ�"�H¦7§��L���
�"� ���;�F���nª$�"� �L�����,¦J¤��"�u�U�N�"��� � §u���
�"�;��� ¦o¡u�d�P§�� �"�
�u§u�?�¢¨ � �d�F�P���N�S�F�|£6�
�"�;§u�P�����U� � �d��� �)�F�"�u�N�dµq���L£¶� � �_�;�"�F�"����� �k�6���D�F�|�N�"���¢§�� �"�k�_� � �_�u�"���)¦7���
� � �6�)�"�E�"�������F�"Ä �D�y�����u�"�¢ª��"�Ç¦7�"�N�¢§��P�"�F�"� ¦!�¢¨ � ���D���D� � �"�!� � �dÀL� � �y�L�E�"��� ���F�d� �Dµ �L�;�¢�B� �u� � � °�± �u�
�)�"�F�"��� ���F�"�D�¢�u�u�F�"���U�"�U�"�F�L£d���{��� �u�¢�J�N¨ � ���D�"�����L�����
�N¦$�u�u�6� � �|�0���L���D� � �d�y�������"�
�F�P�"���;£_���F�E�"��¤��"�u� � �"�D� � �d�)¥J�"�N���y�L£6�6�F��£d� �u�U�
��� � �6�;�
�E�"��� ���F�"¤��F�d���"���N§u���"�F�6� � �_��� �;�F�"���¢�
�F�|� � �_�y�
�F�"��� ���F�+�¢¨ � �_�u�P�u¡u���"£º���D� � �"���"�F�L£_��� �N���u�N�V����� °&± ���P§u��� �F�D���D�6�P�"Ì�§u�����"£_�"���!� � �"�
���L§����U�P�"���u�"�&� � �d�F�"� � ���L���u�¢¦o�N¥����"�u�;� ª��d�"���U�u�u�!�"�D�8�����"� ¦o���"�u���¢¦��"���"�D� ��� �D�F�u�u�@¦��
¨ � �6Àu� � �y�"�F�"�������F�6���D§��y�"���F�|¡u�_�
¡L���d�F�|£6�"���6�"�U�
�;�;�"�;£_�"���!�Lµ � �L�t�8���L���U� � � °&± ���
§��u���FÄ �D�N���L�N�S� �D�¢�u£6���"�P�"�U�k�|� � �_�;�"�F�"����� �k�"Ä ���¢¨ � � �D���D���L���6¡¢¦o£d�"�"�)§u�P� ���U� � �_�u���;�F�"�u�¢�_�F�
� � �6ÀL� � �;�
�F�"��� ���E�d�"���U�"�¢¸P§��;�F�����U� � �6���"�;§����!§��u�F���L�_�u�u���u�!���Dµ �L§��u�U� � �"�P�d�"� �uÀU�y�"�k�"� ���F�"�;Ä
�����y�F�
���N�"�D£6�"�
�?�N¨ � �_�u��µ µ �"���"�u�N�d�N�"���N§u���"�F�"��� �D� � �_��� µ µ �����"�u�N�d¡u�"�F���"�"�U� � �d§��u� �kÄ �D�"���
� � �6�)�"�E�"�����F�"Ä �D�N���L�¢�J�N�&�D�6���"�;§����!�Lµ�� � � �;¤�� °�± ���P§��u���!�"���E§��"��� ¦o�N�L���k�"� �u�D�{ª��"�Ç¦o�u�u�L�
�"���u���N¥J��£6�
�F� �L���F�|�"�U�"�k�L£_���{�¢���u�N���

2.3 The Garmin Protocol  ° �"��£6���U¼
www.garmin.com

½n� �D�L���_�uµ/� � �_���u�P� �uÄ �D���"�"�u�����U�u���L��§u�N�"�P�D�uµ °�± �u�
�"Ì�§u����£6�"���?�¢¨ � �"� �B�P�"���u�_�Lµ����P�L��§u�N�F�D�����N��§u��� � �"��� � �"���u�D�"���U�u�"���"���P£_�L§��u�F�"� °&± ���P§u��� �k�
µ �L�B¡u�u�"�F�D�"�u�U�N�"�P�"�uÍ$�L£d£6�u�U�F�U�"���L� � �"�;�_���P�u�u§��N�F�D���D� � �6���P�L�F�u�¢�L� ÎB§u�;�"���F�
�N�u£_£_§u�����N�"�k�6����� � � � � °�± �Uµq�P�u£¶�L� � �"�&�"���"�¢�F�P�u�u��� �u�)ª$� �¢�"�y¤�§��;§u�
� � ¦7� ± Í&�

Í��L£6£_§u�����¢�"�F���L�U��� � � � � �������P�L�k�u�N�L�u�E�"�V�
�������"�¢�6¡��"�F�8�"�"���F���|�"���"�N�F�P�L����� ���)ªJ���N�"���$� � �
°�± ���P§u�����!�"����� � � � �u�;�?�N¨ � � � �u�;�����D§u�)§L�
� � ¦7� ± Í�¤�¡�§u���N�L§����U¡u�_�"�¢¦7���)ªJ���N�
��£_�u���"£_�"�u�k� ���U� � �d�u�P�u�F�L�N�L�q�¢¨ � ���D�;�"�N�F���L�U���D�_� � �L���!�NªJ�
�HªJ���"�Ï�Lµ � �L�t� � � ° �"�P£_�����
���P�L��§��N�E�D���L£6£_§u�����¢�"�F�6����� � � � � � �L�y�?�uÐ"�L�&�d£6�L���6���"�F�"� ���"���u�
�y���P� �u�F���L�U�uµ�� � �_�u�P�u�F�L�¢�u��¤
����µ �
�&�E�|� � �_���P�L�F�u�N�L�L�)���"�N��µq���N�
�F� �L���
                                                
2 � �F�F��� �~�@�����S� ���"�P£_� �����N�u£D�N�;§��u���L���,�N�N�L£d£ ± �P�L�F�u�¢�L�A� � �F£6�

 



 7

¨ � �6���P�L�F�u�¢�L�u� �D�)����� ��� �u�k�|� � ���"�6���)¦J�
�P�V�

�&���u� ���¢�"�F���L�
È0�����
± � ¦��)���N�"�

2.3.1 Physical  

¨ � �6� � ¦J�)���N�"�L���)¦J�"� � �"���u� �"�D� � �d�F�P�"���;µ �"���uµ��u�"�F�6���U¡�¦J�F�
�Pµq�L��£6�
�!¡��"�F���"�"��� � �_�E���
���)ª����N�L�y¤��"�u�U���D¡��"�y�"�o�L�UÑ+���P¿uËL¿U¼ ± Íg�y�"�P���"�u�¢�"¡�� �"½N�¢¨ � �_�;�"�P���"� �P���"¡u���_���D�P§u����� ���U�
�!�
�)�u�"�"�U�uµ�ÃLÒuÓLÓ|¡u�"§����
¾B�"�F�6�F�P�
�u�;µ �"�B� �D���L���dµq§���� ���u§��u���)¥o����� �UÔ �u�"�F�_¡u���F�)¤����U�L�
��� �²¦7�"���
Á �)�E�u�U¡u���?�¢¨ � ���D���D� � �6���"µq�"§������N�u�uµ ���u§��P�"�F���L�U� � �"���"� � ° �"�P£6�����P���P�L��§u�N�F�D�)§u�����L�P�?�L�u�u£_�
���P�L��§��N�E�D£d�)¦o¡��_�"¡�� �_�F�|� � �"�u���6� � �"�;�_�u�"�P�"£d�"�F�"�P�D�F�d�"� � ���)ªJ� � ��� � �"�&�u�"�PµE�L��£6�"���N���

2.3.2 Link  ¨ � �6�������`���)¦��"�B���"�y�¢��� ¡��"�D�d�u�"�N�V�
�!µ �L�P£d�"�!µq�u�B�E���"�u�)£6���F�F���u�U���"�F�6¡��"�k�3�
�"�U� � � °&± �U�"���
� � � � �L�)�b�
�B� �L�u�L�N�0�"�F� � �)ªJ�_� � �_µ �u� ���u�����u�Uµ �L�P£d�"�?�

byte:   Name:  Description:  
 0   DLE  Data Link Escape. Always 16 (10h).  
 1   ID   The type of packet.  
 2   Size   The size of the packet's data - field in bytes.  
3 to n - 4 Data   The packet's data - field.  
n- 3  Checksum The 2's complement of byte 1 to n - 4.  
n- 2  DLE 
n- 1  ETX  End of text. Always 3.

¯^µ��"�¢¦o¡�¦��F�
¤/�)¥J�¢�"�u��¡¢¦$�F�6Ó|�"�����L�^¿L¤ � �"�D� � �Dª$�"��§u�gÁNÒu¤����FÄ �D��£_£_�"��� �
�F�"� ¦oµq�u�����L���"�U¡¢¦
�"���L� � �"�&¡�¦J�E�_�Lµ�� � �6�)�"£6�{ª��"��§��+�@¨ � ���D¡�¦��F�d�y�F§uµ µ � ����� �D�u�u���L�L�P�!�Lµ�� � �6� � �"�¢�V�;§�£6�&�"�u�
���"�F�"�;��É;�"�P�¢�"���N§����"�E���u�u���
Æu�"� � ���"�N���"�F¤/�8��� � �6µ �"�Ï�@¥J�N�"�u�F���u�u�)¤�£d§��y��¡��6�N�u�uµE� �P£_�"�U¡�¦o� � �6�P�"�N�
� ª$� �u�U���@ªJ���N�6¼~���+�

�"��� � �"��� � � � �L�;���L�&� � � °�± �u½n����� � �"�U�"�¢�V�u�u�����"�u���"£6�"�����&�u�"�N���"�!¼q�&Í$Õ+½@�u¯�µ�� � �_���"�N�0�"�
���"�Dµq�u§u���U�F�U�N�L���F�"���U�"�P�P�L���;¤��6���L�F�P�"���0���L��� �
���L�
���P�L�L�N�0�"��¼~¬J�BÕJ½s� �D�;�"���?�

¨ � �6�������0�����)¦��"�&���D£6�"���_§��U¡�¦o� � �P�
�_�u���L�F�L�N�u�����$È0ÓuÓLÓL¤�ÈVÓLÓ/Á �
���UÈVÓLÓL¿��

ÈVÓLÓuÓU�L�
µ ���u�"�D� � �6¡��"�;� ��¯�¾&�Hª$�"� §��"�D§��;�"�Uµ �L�B�u���"��� £d� �u�"�Ç¦7�N�L£d£6§��u���N�"�F���L�U�L�L��¡��"�y���
�N�u£_£_§u�����N�"�k� �L���N�&£_�u�u�U� � �"�;�_�"�P�_� � �D�BÍ+Õw�"�u�U¬$�&Õ$�P�²¦J�u�"�D�"���
�²¦J�u�"�D�¢�"���"¡����6�Lµ��"�;�0�����U� � � °�± �U�"¡u�u§u��� �kÄ �D¡��P�"�u�o�"�u�U� � � � � ªJ�"�P�)���L���D�Lµ�� � �
�B�u��� ���¢�"�F���L�U� �@¦J�"�����P�L�F�u�¢�L� �D���!�)§u�����L�P�F�"�

ÈVÓLÓ�Á�� �D���L£6���"�F��¡u���_����� � ���"�"�P� ¦o�uµ�� � � ° �"�P£_���u�P���P�u�u§��N�F���L¯������"µq�����"�D���"�N�V�"�F�P�²¦J�u�"�Dµ �L�
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�F�P�"���;µ �"�P�P�����U�u�u�;� �k� �L��¤��F��£6�"¤��P�L§��F�"�;¤/���)¦����L�����F�D�"�u�U£d�L�P�+�

ÈVÓLÓu¿U� �D§��)�"�U£6�L�)�F� ¦o¡¢¦w�u�"���"���P£6�u§u���F�"� °�± �u���u�P�u�u§��N�F�D¼^���+�Lµ �u���N�"���D�"�u��¡u�L�
�F�;½@�

2.3.3 Application  ¨ � �6�"���u�����N�"�F���u�u�P���)ªJ�"�L���P�u�E�u�¢�L�u�u�"µ ���u�"�D� � �6�F�P�"���;µ �"�B�Lµ����L���U�u�"�F�"�P�)�"�F�D¼^�"���u�"���L� � �
���)¦J�u�u���u�F�D���U� � � °�± �u½n�"���U� � �_�;���"�¢� µE� �����"�E�"�²¦$���"�D�"�u�Uµq���"�����D�Lµ�� � �_�u�
�N�0�"�kÄ �D�u�"�F���
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3. Problem analysis and design considerations  

¨ � �����;�"�¢�F� �L�o�8� ���u�u�"�)�N�P��¡��6�)�L£6�d�Lµ�� � �_�u�
�y�����u��� � �u���N�"�D� � �"�����"�P�_£_�"���6��§u�����u�U� � �
���P�L��§��N�E���u�U�Lµ�� � �6µE�P�"£6�"���L�����

3.1 Geographic Units for general GPS -classes  ¨ � �6���"�u�"���"� °&± ���P�N���"�;�;�"�D¼^���+�u� � �6�L���"�D� � �"���u�u�
�y��Ö ���u�"���"�u���u�U�6�)�u�"�N��µ ��� °�± ���P�²¦����"½
§��;�"�D� �"�k� �F§u���d�"�u�U���u�u��� �E§����_�"�D�_�8�)¦w�Lµ��P�"���P�"�;�"���F���u�U���u�N�"�E���u�u�D�u�U� � �dÆu�"��� � Ö �D�y§��Pµq�"�¢�+�
¨ � �����¢�L�u�P�u���u�
�F�"�P�k¦$�;�E�L£·���"�D�����N�0�L�U¡u�"�N�"§��;�_���!���D� � �_£_�u�y���N�u£_£_�L��� ¦o§u�)�"�U�N�L�u���u���u�"�F�
��¦��;�k�"£º�E�u�u�N¦�×;�LÍ+���"�)�y�"�D�)¥$� �;��µ �u���V�"�"�u�����U� � �d�N�L�u�P�����u�"�F�"�D�)¥����P�"�)�;�"�U���U¡��L� � �P�"�����"���
�"���U�u�"���P�"�
���

3.2 GPS - information propagation  Ê � �"�U���L���y�����"�P���u� � �L�t�6���P�L���P�
£º§��;� ����� � �_µq�P�"£d�"���L�P�`� � �u§u���U���"�!����µq�L��£_�"�F���L�Uµ �P�L£
� � � °&± ��¤��F���U£6�"� � �L���D�8�"���6�@ªJ�"��§u�"�F�"���

¨ � �6µ ���P�;��£_�"� � �L�U���D�P�"Ì�§u�"�;�F�P�P�
��� ¦J���N�L£6£d§��u� �¢�"�F���L���V�B�y��� �u�U� � � °�± �UµE�L�&���uµ �L�P£_�"�k� �u�
���L§����U¡��6�����V�6����ª��u�0�����U�_£_�"� � �u�u¤�� � �"���6� � �d�P�"Ì�§u�"�;�F�
�U���LµE�L�P£_�"�E���u�U���L§����U¡u�
�����F§��P���"��� £_£_�"�u���"�F�"� ¦o� � �"�o� � �6£_�
� � �u�U���"�Dµq����� � � �"���
¨ � �6���P��£6�"�Ç¦7�"�¢ªJ�"���E�L�L�d�Lµ�� � ���D���D�;��£6�������N���,¦��uØs§��"�H¦������U� °�± �U����µq�u�P£6�
�F� �L�o�8�u§u� �U�)��£6��� ¦
¡��6�d£6�"�F�k�"�&�Lµ����u�)�F�"�u�F���"�F�����U� °&± ���P�N���"�y�D�"�����N�"����� �u�U� � �6�"���u���L���P���"�F�6£d�"� � �L���V�u¯^�
���L§����U�"���y�U���"Ìu§�� �P�_� �
�;�Dµq�P�u£¶� � �_�u�"�u�u���d� £_��� �"£_�"���F���u�U� °&± ���P���P�L�F�u�N�L��¤/�;�����N�_� � �)¦
���L§������uÖ � � �)ª��_�k�d���"�"�L����� � £6§����F���P� � ���"�"�u�������$� � �d� � �P�"�"�U�P�"Ì�§��"�;�F�����U�8�u§u���U¡��
�����)���L���y��¡����6µq�u�B¡u�u� � �F�P�"���)£6���F�F���u�U� � �6�P�
Ì�§L�L�y���"���U�P�"�N�
� ªJ���u�U� � �_�"���y���
�;�
�Bµq�F�"�B�6¡��P���"µ��¢�L���y�����"�P�"�F���L�U��§u£_�
�P�u§u�������;�"��ª��"���F�"�u�"�D�"���u�"�"�^�"����¨ � �"���6���L§����U¡u�_�u�
�)§u���L�u�P��µ �L�&§u���P�"Ì�§u�"�)�F�"�U���uµ �L�P£d�"�F���L���
¯^µ�� � � °�± � � �"�U�6£d�L���6µ �L�B�"§��E�u£6�"�k� �¢�"��� ¦
�F�P�"���;£_���F�E�����U����µq�L��£6�
�F� �L��¤�� � �6µE�P�"£_�"�8�u�P�S���L§�� �����L�!¡��6�"¡����6�k�|�F�"�0�d�"�¢ªJ�"���E�"���d�Lµ����?�N�
���P�L���P�"£¶£_��� � �!���"�����"� �)¦$�"�U§��u���"�N�
�;�;�"�P��� ¦7� � � ���_�8�
� �F���u�UµE�L�&� � �6���
�L� ¦7µ �P�L£¶� � � °�± ���
���)ª��"���
�L�N���"�;�;�"�D§��;� ���U� � �_�;�"£_� °&± �U£_��� � �!�"���)�d�N�L§u�;�_�L���L¡����"£_�D�"���U�N�"§u�)�6��§��u�����N�"�F�
����Ì�§��"�;�F�D�"���U�"�u�)���"�P�D�F�d�"�����"�"�&�u�U� � �_�¢�L£_£6§��u���N�
�F� �L��� �����+�

¨ � �6�u� � �"�B£6�"� � �L�U���D§��;� ���U� � �_Ùs¡u�)�"�HªJ�"�P�P���"�;� �������"�E�F�"�P�uÚ;�uÊ7� � � � � ���D£_�"� � �u�U�¢� �
�y�)�"�
���L§����U�P�"�����y�F�
�&� � �"£_�;�"� ªJ�"�D����� � � � � °�± ���P�N���"�)�D�E�|�P�"�N�L� ª$�6����µq�u�P£6�"�k� �u���u¬��|����µq�u�P£_�"�F���u�
���L§����U¡��6�P�"�F§��P�u�"�o� £d£6�"�����"�F�"� ¦7�L�U���"Ìu§��"�;�?�L¯����;�F�"�"�U� � �d���LµE�L��£6�"�F���L�U���L§����U¡��
�����F§��P���"��� � �P�u§u� � �6���"�¢�"� ª��"��£6�"� � �u��� ��� � �_�����y�F�"���"�P���N���"�;���
¨ � �6�"��ª��L�u�F�"���"�D�Lµ�� � ���D���D� � �"�!� � �"�P�d��� ���L¡��6���U�u�"� �@¦oµq�u�B� � �6���"Ìu§��"�;�F�����U� � �P�"�"���uÊ � �"�
� � �6���"Ì�§��"�y��� �D�F�P�
�u�;£_���F�E�L�u¤/� � �d� � �P�"�"�U����� �L¡��d�"¡u���_�E�|�¢�u�u�F����§u�_�)¥��"�¢§��F���u���¢�&���L� � �"�
�"��ª��"���k�"���6���D� � �"��� � ���D£6�"� � �L���;§u�����L�P�F�D�"§��E�u£_�"�F���N�"��� ¦o�F�P�"���;£_���E�F�
�U� ��µ �u�P£6�"�F���u�Uµ �P�u£
                                                
3 � �F�F��� �~�@£d�"� � ���P���N�+���"��§¢�N�8� �"����§��P�N�L�P�L�k�N£6�
���)£d�"�u�N�u�/� � �F£6�

 
4 
¯���¹0�)ªJ�_� � ���8���D£_�L�P�d�N�L£d£6�u�u� ¦o���"µ �"�P���"�U�E�|�
��©������;�E�L�L�
�P«��P���"�k�F�"�P���
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� � � °&± ���
�B�)ªJ���u�U�;�@ª��"���"�L�¢� �"�)�;�"�D� ���)�E�"�������U�E�|� � �_�;�"£_� °�± �����u§L���U�
� �)�d¡��6�d�F�P� ªJ���"�
�F�"�)���

¨ � �6���P��£6�"�Ç¦7�u���;�"�¢ªJ�
���F�"�u�_�Lµ�� � � �D£d�"� � �u�U���D�N�L£6�����)¥$� �²¦��N¨ � �_�����y�k�"���"�P�P�N���"�)�D�L�
�"���D�F�
�"���U�;�)ªJ�"�P�
�u£6�"� � �L���;¤/�P�"���"�P�u���"�)�D�Lµ�� � �"� � �"�B� � �_���uµ �L�P£6�L�E� �u���F�P�"�u�;£_���F�F�"�U�F�U� � �"�;�
£_�
� � �u�u�����D�Lµ�� ���F�"�P�
�y���F�d� � �6�¢���"�;���¢¨ � �_�N�u£6�����)¥J� �²¦7���U��£6�����"£6�"���F���u�U� � � °�± ���P�N���"�)�D� �
�"���;�U�P���y�����u¤/�)���u�N�_� � ���D���"�"�u�Dµ §u���¢�F� �L���
� ���,¦wµq�L�&�P�"�����;�F�"�P�����U��� �;�F�"���"�P�D�"�u�U�����)�E����¡L§��k� ���
����µq�u�P£6�"�k� �L���

¨ � �6µ �P�
£6�"���u�P�S�"���u�"�U§��U§u�)� �u�U� � �_Ù[¡u�)�"�HªJ�"�P�P£6�L� � �L�Uµ �L�&�¢�L£_£_§u�u���¢�"�F�����U� �uµE�L�P£_�"�F���L�
�������"� ª$�"�Uµ �P�L£¶� � � °&± ���@¨ � �6���P��£6�L�H¦o�P�"�"�)�L�Uµq�u�B�u� �¢�V���u�U� � ���D£6�"� � �u�U���"�D� � �"�����
�"�����u�8�"�U� � �6µE�P�"£6�"���u�P�S�F�|�E�"���_�"�¢ªJ�"�u�F�
���6�uµ��
§L�k�u£6�"�F��� �F�P�"���y£d���y�)���L�U�uµ/���"�F�_µ �P�L£¶� � �
°�± ���P§u�����?�

3.3 GPS-conn ection  �&�L�Ï�����L�y�d� � �L§����U� � �d� ��¡u���"�H¦7� �u�F�
�u�P�
�F�6����� � � � �{¸P�)ª��N¥!� �N�u£_£_�P�u�"���0�"���"Û3¨ � �_�u�P�u�Dµq�u�
�N���u�;�_���u�F�"���P�"�F���L�U���"�D� � �"�����!���L§����U£6�"�V�_� � �6����¡��P�"�H¦o�)ª$�"�U£6�L���_�"�N�¢�"�)�y��¡����+�N¨ � �_§u�)�"�
���L§����U�L��� ¦ � �)ª��d�F�d�)���"�N��µ�¦7� � �6���"£_�_�Lµ�� � �_�N�L£d£6§��u���N�"�F���L�U���L�����F�|§u�)�6� � �"�
����� �k� �"����É)� �u�U� � � °�± ���¢¨ � � �D���L§����U£6�"���6���Jª��
�Ç¦o�"�u���"�"�����u�U�"���U�"�"�P¦w�E�|§��y���N¨ � �6�¢�u�u�D�F�
� � ���D�u�"�;���u�U���D� � �"�!����� �L���0�D� � �6����¡��P�"�H¦o���U�d�y���F§u�"�F���u�U� � �"�P�d� �kÖ �D�L��� ¦o�¢�"���"¡u���_�Lµ
�N�u£_£_§u�����N�"�k� �u�U����� � °�± �u��§u��� �E�D���L���u�"�N�F�"���F�|� � �_�;�"�P���"���&�"�u�U���"�P�
� ���"���P���L���E�D�uµ�� � �
�N�u£_��§u�F�"�;�¢¨ � ���D�8�u§u���U���P�)ªJ�"�u��� � �_��� ¡��P�
�Ç¦oµq�P�u£¶�"�¢¸P§��;�F���u�U�"�"�)��� ¦7�F�|�u�"�Ï���@¦J�D�Lµ
�����F�"�Pµq�"�¢���u���F�|�u�)ªJ���¢�"�y¤��;§u� � �"�D­+� §��
�F�L�u� � �L�+¹0���u�A�
¨ � �6����¡��P�"�H¦o�"���u�"�o§u�U�F�H¦J���u�U�F�|�P�
� ¦7�"�D� ���F�k� �_�"�D���L�;�;� ¡����_�u��¸k�)ª$�)¥�� �¢�u£6£w�u¯^�u�;�k�"�"�U���!���
§��U�F�U� � �6§��)�"���F�|�u�"�$¹0�)ªJ�"�P�;�F�P�"�"£_�D� � �"���N�L���u�"�¢���E�U� � � °�± �u��§u�����!�"�����y§��u��� ¦o� � �"�)�6�k�
� � � °&± ���P��£6�����"£6�"���F�"�k� �u���uÙs��� ¦o� � �d�L�^�L�u�P�
£6�D���U� � �6�)¥$�"£6�����"�y�^�L�
�N�V�"�u�d�P�"� ¦o�u�
¸P�@ªJ�)¥!�:�N�L£_£g�

 

4. User's Guide  

4.1 Prerequisites  Í+�"�P�F�"���U� � �������D�"�P�6�P�LÌL§����P�"��µq�u��� � ���D� ��¡u�P�"�Ç¦7�F�d���u�P���uÐ"���P�;���Lµ��"����¤��6�N�u�u���"�¢�F���L�U¡��"�F���"�"�
� � � °&± �U�"���U� � � � �u�y��� �D���"�"�u�L�/�u´!�)§u�"��� ¦o� � ���D�8� ���u¡u�_�_�N�"¡����6�¢�u�u���"�N�F���u�U�F�U� � �_�;�"�����"�
�u��¼~���U�P�"�P�d�N�"�;�"�)½n� � �_�u�"���"�����"���P�u�u�P�!�uµ�� � � � �L�)�?�

�Ü�)�"�!�Lµ�¹��)ª$�"�P�N���"�)�y�"�D�"¡����6�k�|µq�"��� �����F�"�F�d� � �6���L£6£_§u�����N�"�k� �L��£_�"� � �L�U���D�"���;�U�u�"�"���"���
¯^�
� � �6�¢�"�)�6�uµ��y�"�P���"���P�N�u£_£_§u�����N�"�F���L��¤�� � �D¹V�)ª��dÍ$�L£d£6§������@�"�F���u�u�&� ± ¯PÝ&�����P�
�N�L£_£_�"�����"���
¨ � �������D�"���y�U�P�"Ì�§u� �P�L�U���U�L�P���"���F�U�P§u��� � �_�)¥��L£6�����"�D¡u§��L�����"�U�8��� � � � � °�± ���P����¡u���"�H¦!�

                                                
5 � �F�F��� �~�^¸��)ªJ�+� �)§u��� �¢�u£D�N�u���L��§u�N�F���^¸P�)ª$�"�N�L£_£��
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4.2 Package structure  ¨ � �6µ �P�
£6�"���u�P�0���u�"�¢�V�"���6���D£6�L�L�d�8��� � � � �6µE�L� ���L�������U�y�k�P§��N�E§��P�+�
  dk.itu.haas.GPSÍ��L���F�"���u��� � �6���"�u�"�P��� °�± �u���N���"�;�;�"�D�"�u��� ���F�"�Pµ �"�N�"�D���"�"�u�L�U�E�|�����;�E�"�o�E�|� °�± �u�P§���� �?�
  dk.itu.haas.GPS.Garmin  Í��L���F�"���u��� � � ° �"��£_���u�P��£_��� �"£_�"���F�"�F���L�U�"��� ° �"�P£_���u���;���"�N��µq�����N���"�y�)�"���L´���� �
�y�&¦J�L§
���"���!�k�|£6�"���"�D� � �"�u���"�D�F�d� � �_� £d�u���"£_�"�u�F�"�F���L��¤�� � �6�u�u� ¦o�����"�y�D���"�"�u�"��µ �P�L£º� � � �
���"�¢�V�"�u�_���

GarminGPS
�

  dk.itu.haas.GPS.services  ¨ � �����u�"���0�"���_�N�u�u�F�"�����D� � �_�;�"�HªJ���N�"�D���)ªJ�"� �u�u�
�U§��y�����U� � �dµq�P�"£_�"���L�P�$�L¯��U� � ���
ªJ�"�P�)���L��¤��u�u� ¦o� � �

AreaAlarm
���;�"�HªJ���N�d� �D���U� � ���D�u�"�N���"���+�

  dk.itu.haas.GPS.examples  ¨ � �����u�"���0�"���_�N§��P�P�"���F� ¦o�¢�L���F�"���u�D�F���|�)¥��"£d��� �L�V�
ConnectionTest

�"�u�
AreaAlarmDemo

�
Í��L���u�"�N�F���u�¢¨��"�)�!�N�"��¡��6§��;�"�U�F� ªJ�
�P� µ:¦o��µu¦$�L§ � �)ªJ�6�_���u�P�0�����U�N�L�����"�¢�F���L�U�F�|� � �
°�± ���u¯��!�������L�u�u�"�U�_�¢�L�����"�N�E���u�U�"�u�U�L�y�S� � � °�± ��µq�u���d�u�"�;�¢�P� ���k� �u�u¤�� � � � � �8��� �u¡u�
���P�����F�"�U�E�U� � �6�N�u�u�)�L���+�
���"�6� � �ÜÞEßJà;á â�ãåä²æ�çBè&é;ç)ê)èBë êLéPìwíHà"ç)é�îkáqïNç+ð�í+�y�"���E���u�Uµq�u���d�u�"�;�¢�P�����E� �u���Lµ�� � �
AreaAlarmDemo

�P���P�L���P�"£c�
 2[%
�

javadoc
p �&��� ��CV�P4�� 	�CV4�
"�P�!��

�S�;%"�w�+4+C�(�5S�!
"�����)� 4�
|4$jB�;%"�wjy� �!56��m�4������:
d�)%"�

r~��.u����4$C6jk4&�~5_���;#+mU%�� CJ%|��%
4�($9 �1�
�7��������9 	Â� ��CV4$MB
$� ñ��!�+9 �<�"	o��9,9Vx;��.L�!p �+��.L�!9 4&-��!�q��*
2[%�� �7� �!-"4�� �{� �64�
�9 	Â5_���!
��n�P4cM&� .L�w��
U4J.L�!� ./� ��m·4$jB�;%"�wjy�q�!5_��m�4������!
��T�;%
�
������� M�
T-�� 4JCV���0��#J�V4cCV4�
��J($9 �n�;%
�

javad oc
p ���:� ��CV�P4�� 	�jk4����;%��<564+���{�:
�pq�+��-
�;%

�����0C����:-"�;� 4�

�S4$jB�7��-"��CJ� jy� C6CJ9 �����64��35_���;%
4$��*

4.3 Using the GPS -library with a Garmin -GPS 

³{���V�d�y§��P�_� � �"�
gps.jar

���D����¦��u§u�&�¢� �
�;�;���"� � �Nò��"�P��µ:¦7� � �"�!� � �6�N�u�u���"�¢�F���L�U¡��"�F�8�"�"�U� � �
°�± ���P§u�����!�"����� � � � �u�;�����D�8�u�P�V���L���
�B�U�"�"�P¦o���)¦7�F�|�u�|� � ���D���D¡¢¦o�P§����u�����U� � �

ConnectionTest ó �u�P�u�u���"£·¼~���U� � �
�)¥J�
£6�����"�y���u�"�¢�V�"���"½^¤�� � � � � ����� �L���L���u�"�N���E�|� � � °&± �U�"�u�UÌ�§��"�H¦7� ��µ �L�&�_���"�y�¢�����u�F� �L���uµ
���F�D�y�"�Aª�� �¢�"�"�L­$�6�)§u���6�F�U�N�L��µq����§u���6� � �d�N�L�����"�¢�F���L�U�N�L���P�"�¢�F� ¦!�L�u�u£_� °�± �u�P§������E�D�"����ªJ�"�H¦
�)�F�P���N�!����� � �P�"�u�L�P�u���k�|���"�E�"���;���"�"�U�"�u�U�u� � �
�&�y�L�E�F���u�u�"�

Ê � �"�U� � �_¡��"�y�����N�L�����"�¢�F���L�U�����P�
�"��¦�¤/���FÄ �D���L�)�y��¡����6�F�|�;�F�"�P�����L�P�V���L����� � � � � �_����¡u���"�H¦!�
¨ � �6£d�L�;��� £_���L���E�"���!�¢� �
�;�D���

dk.itu.haas.GPS.GPS
�N¨ � ���D�N���"�)�D�"�u�N�"���)§u� �"�k�"�D�"� �L� � �

µ §u���¢�F� �L���
� ���,¦w� � �"�!� � �_���"�u�"����� °&± ���P�N���"�y�)�"�D�P�"Ì�§u���P�_µq�P�u£¶� � � °�± ���P§��u� �y�
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���������ø�ú;ûFö"ü�ö"ùPú �"ü�ÿ$56��*4�uþuø�üuû�����ø�ú;ûEö"ü�ö
ùPú(��7�üUþLù�ÿuö"ù&ûFþ
0 ö��¢þ��_ö��-� ø�ú;ûFö"ü�ö"ù��8�����
�"ú)ú ����ú;û!ø
�	����ö��_ö
üLû�ûFõuö	�¢þLùPù�ö"ú,�Lþuüuÿ�ø�ü�ýUø�üuûFö"ùP÷9�:�Nö��
;<
#�����!��ø�úyûkö"ü�ö"ù������
�"ú)ú'�-��úyû�ø
�	����ö��_ö"üuû�ûFõuö_ø�üuûFö"ùP÷9���¢ö

IGPSlistener
�Nô�õuø�ú.��ø
�
���"ÿ�ÿUûFõuö

÷ þ��
��þ���ø ü�ý��6ö"ûFõ�þLÿ�ú(3

public void timeReceived(ITime t);  
 
public void dateReceived(IDate d);  
 
public void positionReceived(IPos ition pos);  

ô�õ�ö"ú;ö	�6ö"ûkõuþLÿ�ú �8ø
�
� 0 ö	���:� ��ö"ÿ$��õuö"ü�ö�/$ö"ù�ûFõ�ö�
)���UûFù��"ü�ú,�6ø�ûFúDø�ü�÷qþuù����"ûkø þLü$� 0 þ��Lû�ûFõ�ö
����ùPùPö
üuû�ûFø
�6ö���ûFõ�ö��+��ùPùPö"ü�û!ÿ��"ûEödþLù&ûFõuö	�+��ùPùPö"ü�û=�uþuú;ø�ûFø�þuü|ù�ö"ú>��ö:�NûFø /�ö�� *#�

ITime
�

IDate�"ü�ÿ
IPosition

�"ù�ö6ø�ü�ûEö"ù�÷9���Nö"úDûFõ��"û#�NþLü�û��"ø�üuú �_ö"ûkõLþuÿ�÷qþLù&ùPö��"ÿ�ø�üuýUûFõ�ö	������ùPþ���ùPø �
ûFö
ø�ü�÷qþuù����"ûkø þLü2��?+þuüuú,����û!ûFõ�ö_ÿ�þ������6ö"ü�û��"ûFø�þLüU÷ þLù)�_þuùPö6ø�ü�÷qþLù!���
ûFø þLü�þuüUõuþ��ÏûFþ��uú)ö6ûFõ�ö��@�
A/ö��6ö�� 0 ö"ù&ûFõ��"û

ITime
�

IDate
�
ü�ÿ

IPosition
�"ù�ö_þuü�� *7ø�ü�ûEö"ù�÷B���¢ö"ú(�Nô�õ�ö6ù�ö"÷ ö"ùPö"ü��Nö"ú

0 ö"ø�üuýUú)ö"ü�û!ûFþdûkõ�ö"úyö-�6ö"ûFõ�þLÿ�ú �6ø�ý�õuû�üuþuû#���
�.��*�ú ��þLø ü�û�ûFþ|ø�üuú;û��"ü��Nö"úDþu÷�ûEõ�ö6ú����6ö	�+�
�"úyú��
7^û�C úDùPø�ú,&D*7ûFþ|ûFùE*oûFþ��+�"ú)û!ûFõuö_ùPö
÷qö"ù�ö"ü��NödûFþdø�ûFúDþuùPø�ýuø ü����LûF*4�uö�G
ô�õ�ö6þuûEõ�ö"ùH��/I�"ø
�
� 0 ö���ø�ú;ûFö"üuö"ù���ûF*I��ö6ø�úDûFõ�ö��.��*J�LþLø�ü�û�����ø�úyûkö"ü�ö"ù,�Nô�õuø�ú � ø�ú)ûEö"ü�ö"ù)���
��þ���ú ���+� �"ú)ú
ûFþ|ùPö:�Nö"ø /Jö6ûkõ�ö��.��*4�uþuø�üuûFúDúyûkþuùPö"ÿUø�üUûFõuö	
������!�uüuø�û"�¢ô�þ 0 ö(�Nþ��_ö	�	�.��*4�uþuø�üuû���� ø�ú)ûFö"üuö"ù��8�
���
�"ú)ú ����ú;û�ø
������ö��6ö
üuû�ûFõuö

IWaypointListener
�Pø�üuûFö"ùP÷9�:�Nö��¢ô�õ�ø�ú ��ø
� ���
ÿuÿ�ûFõuö

÷ þ��
��þ���ø ü�ý��6ö"ûFõ�þLÿ�ú(3

public void transferStarted(int number);  
 
public void waypointReceived(IWaypoint wp);  
 
public void transferComplete();  

transferStarted
��ø �
� 0 ö-�����
��ö"ÿ$��õuö"üUûFõ�ö�
)���Uú)û��"ùPûEúDûFù��"ü�ú)÷qö"ùPùPø�ü�ý$�.��*I��þLø�ü�ûFú(�

number
ø�úDûEõ�ödü���� 0 ö"ù�þu÷2�.��*I��þLø�ü�ûFúDø üoûEõ�ö6ûFù��"ü�ú��6ø�ú)úyø�þLü2�

waypointReceived
ø�ú

���:� ��ö"ÿU÷EþLù&ö����¢õ$�.��*I��þLø�ü�ûD�
transferComplete

ø�ú.�+���
� ö
ÿ$�"÷ ûEö"ùBûFõ�ö��.��*I��þLø�ü�ûFúDõ��"ú
0 ö"ö"üUûkù��"ü�ú>�dø ûFûkö"ÿ2�



 13

ô�õ�ö���ø�ú;ûEöLüLö
ù��!�6ö"ûFõuþuÿuú �"ù�ö��+���
��ö"ÿ 0 *K�_ûFõ�ùPö��"ÿUùPö"ú��uþuüuú;ø 0 ��ö_÷qþLùBÿ�ø ú,���"û��¢õuø ü�ýUûkõuö_ùPö��Nö
ø /$ö"ÿ
ÿ��"û��_ûFþ|ûFõuö	��ø�ú;ûFö"ü�ö"ùPú(��L$ö_ú,��ùPö6ü�þLû�ûFþdûFø�ö	���UûFõ�ø�úDûEõ�ùPö��"ÿ�ûFþLþ��	���¢õ��/ø�ö��Lÿ�þLü�C û��uö"ù�÷qþLù!�
ûFþLþ��-�"ü+*oû��"ú,&0úDø�üUûFõ�ö"ú;ö	�_ö"ûFõ�þLÿ�ú(��;ÜýuþuþLÿ$�.��*7þu÷M��/$þLø ÿ�ø�üuýUûFõ��"û�ø�ú�ûkþ��uú;ö_þuûFõuö"ù
ûFõ�ùPö��"ÿuúDûFþ$��ö"ùP÷qþuù��¶ûFõuö_õuö���/1*7û��"ú�&0ú��:N�úyödûFõuö

Object.wait
���dö"ûFõuþuÿUûEþ���ö"û�ûEõ�ö��

ú�� ö"ö:�$�uü�ûFø
�Lø ü�÷ þuù����"ûFø�þLüU÷ ùPþ��¶ûFõ�ö�
)���$�"ùPù�ø /�ö"ú��:O�ö"û!ûFõ�ö_ÿ�ø ú,���"û��¢õuö"ù!�PûFõuùPö��"ÿ$�P���
�
Object.notify

��õuö"üoø û�ÿuö���ø /$ö"ùPúDûFõ�ö6ø�ü�÷qþLù!���"ûkø þLü2�
QP�I���-��� öM3
ITime time = null;  
Object timewait = new Object();  
public void timeReceived(ITime t) {  
  time = t;  
  timewait.notify();  
}  
 
// The run - method of a Thread - object.  
public void run() {  
  while (true) {  
    if (time == null)  
      timewait.wait();//Notice: Exception - catching removed.  
      print(time); // Perform big operations.  
      time = null;  
    }  
}  

7^üu÷ þLù��-�"ûFø�þLü$���"ü 0 ö_ÿ�ø�ú>���"û��¢õuö"ÿUø�üUû���þ��.��*Jú(34�:��ûFþ��	�"ûEø
��þLù 0 *où^ö�R���ö"úyûD��N!ú)ö6ûFõ�ö
ù�ö(R���ö"ú;û����_ö"ûkõLþLÿ�úDûFþUþLùPÿ�ö"ù&ûEõ�ö-
#���UûFþ|ûkù��"ü�ú>�dø û�ÿ��"û%���¢ô�õLö-����ûEþ����
ûFø �S�6þLÿ�ö-���"ü 0 ö
ö"ü�ûFö"ùPö"ÿ 0 *K�uú)ø üuý�ûFõ�ö

setAutoTransmit
�!�6ö"ûFõuþuÿ8��5wõuö"üUú)ö"ûFûEø�ü�ý$����ûEþ����"ûkø �S�6þLÿ�ö��

ûFõ�ö�
)���$��ø
� �Lûkù��"ü�ú>�dø û�ûFø
�6ö���ÿ��"û%�	�"üuÿK�uþuúyø�ûFø�þLü$� 0 þ���û!þLü��¢ö���ö"ù&ú;ö��¢þuüLÿ2�
ô�þ|ú)ûEþ��$��ø�úyûFö"ü�ø�üuýUûFþUûFõuö	
#�����8��úyödûEõ�ö

shutdown
���_ö"ûkõLþLÿ2�¢ô�õuø�ú.��ø
�
��������ú)ö6ûFõuö

ÿ�ø�ú>���"û��Nõuø�ü�ý��^ûFõuùPö��"ÿUûFþ|ú)ûEþ��8��7^÷/ûFõ�ö	�_ö"ûFõuþuÿUø�ú ���:� ��ö"ÿ$�8ø�ûFõ
true

��ûFõ�ö�
)���$��ø �
� 0 ö��
ú,&0ö
ÿ
ûFþ|û��uù�üUþL÷q÷T�

4.4 Using the AreaAlarm -service  ô�õ�ö��"ùPö���� �"ù!�	�Pú;ö
ùU/Jø
�Nö6ø�ú �_ú,�	���
����þ����"ûkø þuü�� 0 �"ú)ö"ÿUú;ö"ùU/Jø
�Nö-���"ÿuö-��ø ûEõoûEõ�ö6÷ ù����dö��8þuù�&4��7^û
��ö"ûFú ���
�"ú)úyö"úDùPö"ý�ø�ú;ûFö"ù&÷ þuù�ü�þLûFø�÷ ø
���"ûEø�þuü$��õuö"ü�ö�/$ö"ù�ûFõ�ö�
)�������uü�ø û�ö"ü�ûEö"ù�úDþLù&ö��Jø ûFú �
ù�ö(��û%�"ü�ý���� �
ù)�"ùPö���� ô�õ�ö6ùPö���û%�"ü�ý����
�"ù)�"ùPö��dø úDÿ�ö"÷Eø ü�ö"ÿ 0 *7û%��þ���þLø�ü�ûEú��M�8õ�ø
�NõUö:���Nõ$�-�"ù�&
û���þ|þ����uþuú;ø�ûFö���þLùPüuö
ùPú�þL÷�ûFõ�ö6ùPö:�Nû��"ü�ý���ö��¢ô!þ 0 ö��Nþ��dö�����ø�ú;ûkö"üuö"ù&þL÷�ûkõ�ö

AreaAlarm
�

ú)ö"ùU/Jø
�Nö��M�	�+� �
úyú �	�uú)û!ø
�	����ö��dö"üuû�ûEõ�ö-7U;&ùPö���;H�
�"ù�����ø�üuûFö"ùP÷%���Nö���7^û!ÿ�ö"÷ ø ü�ö"úDû%��þ$�_ö"ûEõ�þLÿ�ú�3

public void exitedAlarm();  ô�õuø�ú.�dö"ûEõ�þLÿUø�ú �����
��ö"ÿ$��õ�ö"üUûFõuö-
#���Uö��Jø ûkú�ûkõLö-�"ùPö����
public void enteredAlarm();  ô�õuø�ú.�dö"ûEõ�þLÿUø�ú �����
��ö"ÿ$��õ�ö"üUûFõuö-
#���Uö"üuûFö
ùPú�ûkõ�ö��"ùPö����
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;Üú)ø �-��� ödö��4���	��� ö����uù�þLý�ù��:�WV
dk.itu.haas.GPS.examples.AreaAlarmDemo X��ú;ø ü�ýUûkõuöY;&ùPö���;H� �"ù��	��úyö
ùU/Jø
�Nö6õ��"ú 0 ö"ö"ü�ÿuö�/Jö���þ���ö"ÿ2�:AM�uü�üuø�ü�ýUûFõuö	�uù�þLý�ù����Z��þLþ�&0ú � ø
&Vö

ûFõ�ø�ú13

�uùPö"ú;úDûFõ�ö 0 �uûFûFþLü�úDþLüUûFõ�ö_ûFþ��$�"üuÿUûFõ�ö 0 þLûFûFþ��¶þu÷/ûFõ�ö	��ø üuÿ�þ��tûEþ$�	�"ù�&SûFõ�ö�[��uþuø�üuûFúDûFõ��"û
��ø
� �Lÿ�ö"÷ ø ü�ö_ûFõ�ö6ùPö���û%�"ü�ý���ö��:5wõuöLü 0 þuûEõ$��þLø�ü�ûFúDõ���/Jö 0 ö"ö"ü����"ù!&0ö
ÿ���ûEõ�ödûEö��Jû!ø�üUûkõuö	�_ø�ÿuÿ���ö
þu÷�ûEõ�ö���ø�ü�ÿuþ��\��ø �
�Lÿ�ø�ú>���
��*6��õuö"ûFõ�ö"ù�ûFõ�ö	
����Uø�úDø�üLú)ø�ÿ�ö6þLù&þ���ûFú;ø�ÿ�ö6ûFõ�ö_ÿ�ö"÷qø�ü�ö"ÿ$�"ùPö�����L$ö
���
ù�ö"÷B���Lü�þLû!ûFþ$���"ù!&SûFõuö_ú,���_ö	��þLú;ø�ûEø�þuüUû��8ø
�Nö�G(;���ú)þ-�	�:&0ö_ú,��ùPö_ûEõ��"û�ûFõ�ö6ùPö���û%�"ü�ý���ö6õ��"ú
�"ü$�"ùPö�����ø�ö��uûFõ��"û 0 þuûEõK� �"ûkø û��uÿuö-�"üuÿ$��þuüuý�ø û��Lÿ�ö_ø�üUûFõ�ö6û���þ$�LþLú)ø�ûFø�þLü�ú�ÿuø�÷ ÷ ö"ù,�

5. Developer's Guide  

5.1 Extending dk.itu.haas.GPS.GPS  5wõuø
� ö-�NùPö��
ûFø üuýoûEõ�ø ú ��ø 0 ù!�"ùU*I��ö"÷ ÷qþLù�ûEúDõ��"ú 0 ö"ö"ü����"ÿ�ö6ûkþ�����&�ö6ø�û�ö���ûkö"ü�ÿ�� 0 � ö��¢ô�õuö"ùPö	�"ùPö
û���þ��'��*$ú�þL÷�ö��Jûkö"ü�ÿuø ü�ýUø�û"3�L1*6�	��&Vø ü�ýUø�û�ú,�����uþuùPû=�
ü�þLûFõ�ö"ù�
��������uù�þLûFþ��¢þ��Lþuù 0 *6�"ÿ�ÿuø ü�ý
÷9�uü��¢ûFø þLü��:� ø�û]*wûEþ|ûFõ�ö	�NþuùPö��+� �
ú;ú;ö"ú���;&ÿ�ÿuø ü�ý�ú>������þLù�û!÷ þuù�þuûEõ�ö"ù)
���������ùPþuûEþ��Nþ���úDø�ú'�¢þ�/Jö"ùPö"ÿUø ü
ûFõ�ø�úDúyö��¢ûFø�þLü2��A�ö"÷ ö"ù&ûFþ|ûFõuödüLö���û=��õ�����ûFö"ù�V~ø
������ö��6ö
üuû��"ûFø�þLüUÿuö"û��"ø
��ú X ÷ þuù�ø�ü�÷qþuù����"ûFø�þLüUþuü
ûFõ�ö��
ù��Nõ�ø�ûFö��Nû��Lù^ö6þL÷�ûkõuö	��ø 0 ù��"ùU*��:A/ö��"ÿUûFõuö-�NþLü��+� ��ú;ø�þuü����Nõ����uûFö"ùB÷qþuù�ú���ýuýuö
úyûFø�þLü�úDþLüUõ�þ��
ûFþ|ø
�	�uù�þ+/�ö_ûEõ�ö-� ø 0 ù��"ùU*#�
;Bÿuÿ�ø üuýUú�������þLùPû!÷EþLù)�6ü�ö��\
)��������ùPþLûFþ��Nþ��LùPö�R���ø�ùPö"ú ���:&Vø�üLý��_üuö��^�+� �
úyúDûFõ��"û�ö��JûEö"ü�ÿ�ú
dk.itu.haas.GPS.GPS

��N�ú,�����
� *6��
)�����Pø �	��� ö:�6ö"ü�û��"ûEø�þuü$��ø
�
���"ú>&6÷qþLùH�"üUø�ü�����û����"ü�ÿ
�"üUþ��uû����uû��Pú)ûFùPö����¶ø�üUø�ûFú �NþLü�ú;ûFù����NûFþLù,�¢ô�õ�ø�ú'��ø
�
�����
� þ��tûFõ�ö��uö"ù�ú;þuü$�uú;ø�üuýUø�û!ûkþ|÷ ùPö"ö�� *7úyö���ö���û
ûFõ�ö��¢þ����-�uü�ø �+�"ûFø�þLü$�6ö"ûkõuþLÿ2��7�û=�dø ýuõ�û���÷ þLùBö��4��������ö�� 0 ö���þLú)úyø 0 ��ö6ûFþ$�Lú)ö�L��
�uö"ûFþLþuûFõUþLùH�
ú)ø �_ø �
�"ùH��ø ù�ö���ö"ú;ú ��ùPþLûFþ��Nþ��LûFþ$�Nþ����-�uü�ø �+�"ûFö	�8ø�ûFõ�÷B��û��uùPö	
������!�uüuø�ûFú��
ô�õ�ö6ü�ö��\
)���������
�"ú;ú�ü�ö
ö"ÿ�ú8ûkþ|õ���/�ö-���Nþ�� 0 ø üuö"ÿK� ø�ú)ûFö"üuø�ü�ý$�"üuÿUÿ�ø�ú>���"û��Nõ�ø�üuýUûFõ�ùPö��"ÿ8��7^û%C ú
/Jö"ùU*7ø
�	�uþuùPû��"üuû�ûEõ��"û!ûFõ�ø�úDûEõ�ùPö��"ÿUÿ�þLö"úDü�þLû�� þ��+&_��õuø
��ö	�'�"ø�ûFø�ü�ýU÷qþuù�ÿ��"û��6÷ ùPþ��¶ûFõ�ö�
)���2�
ô�õ�ø�ú.�+�"ü 0 ö	�:�Nõ�ø�ö�/�ö"ÿ 0 *6��ù������uø ü�ý�ûFõuö_ø�ü����uûFú;ûkùPö����ºø�ü��

BufferedInputStream
�
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7^üuú)ûFö��"ÿUþL÷�`��uú)û=���:� ��ø�ü�ýUûFõuö
read

���dö"ûFõuþuÿUþLüUûFõuödø ü�����ûEú)ûFùPö����	�M�+���
�
available

ûFþ
�Nõ�ö:��&`ø�÷2�"üP*�ûFõ�ø�üuýUø�úDùPö��"ÿP*oûFþ 0 ö_ùPö��"ÿ2��7^÷�üuþuû%��ú,��ö"ö���÷qþuù�ú)þ��6ödûFø �_ö��8�"ü�ÿUûEùE*K�
ý��
ø ü2�

while (active) {  
  if (input.available() == 0) {  
    Thread.sleep(500); // Exception catching removed.  
    continue;  
  }  
}  

ô�õ�ö��"ÿP/I�Lüuû��"ý�ö6þL÷�ù�ö��"ÿuø�ü�ýU÷qùPþ��¶ûFõuö	
#���K� ø
&VödûEõ�ø�ú>��ø úDûFõ��
û�ûEõ�ö6ûkõuùPö:�"ÿ$��ø
� ���¢þuüuú;û��
üLû�� *
�Nõ�ö:��&_��õuö"ûkõuö
ù&ø�û%C ú�ú,�����uþuú;ö"ÿUûFþ��¢þLü�ûFø ü���ö_þuù���õ�ö"ûFõuö"ù&ø�û�õ��"ú 0 ö
ö"ü$�"ú�&0ö"ÿUûFþUú;õ���û!ÿ�þ���ü8�
?a���
� ø�ü�ý

read
��õuö"üUü�þLûkõuø�üuýUø�ú �Nþ��_ø�üuý�÷qùPþ��¶ûFõuö	
#���K�3ø
�
�Lù�ö"ú,��� û�ø�üUûFõuö_ûFõuùPö��Lÿ 0 ö"ø�üuý

��þ���&0ö
ÿUø ü�ÿuö"÷Eø ü��LûEö�� *4�M�8õ�ø
�Nõ�ø ü�û���ùPü$����*6������ú)ö6ûFõuö-��õuþ�� ö-��ùPþLý�ù����ºûkþ���þ���&_��õuö"üoø û�C ú
ú������Lþuú;ö"ÿUûkþ|ú;õ���û�ÿ�þ���üM�
ô�õ�ö6þuûEõ�ö"ùBû��"ú,&`þu÷�ûEõ�ö6ûFõ�ùPö��"ÿ�ø úDûFþ$�LùPþ����Lý��
ûFö6ûFõ�ö_ù�ö��Nö�ø /Jö"ÿ�ø ü�÷ þuù����"ûFø�þLüUûFþUûFõ�öb��ø�úyûFö"ü�ö"ùPú(�
ô�õ�ø�ú�û��"ú>&Sø ú ���+�Nþ��	��� ø�ú;õ�ö"ÿ 0 *oöLü��+����ú,���
�"ûFø�üuýUûkõuö_ø�ü�÷qþuù����"ûFø�þLüUø�ü$�+� �
ú;ú;ö"ú ��õ�ø �¢õ
ø
�	����ö��_ö"üuû�ûEõ�ö���þLùPùPö"ú,�uþuüuÿ�ø�ü�ýUø�üuûFö"ùP÷9���¢ö���ø ö��uø�÷�*$þ��Uõ���/�ö_ÿ��"û��	�NþLü�û%�Lø ü�ø�ü�ý$�uþuú;ø ûkø þLü��
ø
�	����ö��_ö"üuû�ûEõ�ö

IPosition
�Pø üuûFö
ùP÷9���Nö��¢ô�þ-��ùPþ����"ý��"ûFö_ø üu÷EþLù!���"ûFø�þLüUûFþUûFõuö	��ø�úyûFö"ü�ö
ùPú>�8�����
�

þuüuö_ûEõ�öd÷qþ��
��þ��3ø�ü�ý$�dö"ûEõ�þLÿ�ú13

 void firePositionData(IPosition pos)  
 void fireDateData(IDate dat)  
 void fireTimeData(ITime time)  
 
 void fireTran sferStart(int number)   
 void fireWaypointData(IWaypoint wp)  
 void fireTransferComplete();    

ô�õ�ö"ú;ö	�6ö"ûkõuþLÿ�ú �"ùPö	���
�uø �	��� ö:�6ö"ü�ûFö"ÿUø�üUûkõLö
dk.itu.haas.GPS.GPS

���+� �"ú)ú,�/ûFþLý�ö"ûkõuö"ù
��ø�ûFõ$�6ö
ûFõ�þLÿ�ú�÷ þuù�õ��"üuÿ���ø üuýoùPö"ýuø ú)ûFù��"ûFø�þLüUþL÷2��ø ú)ûFö"üuö"ùPú��/ú;þ|ûFõuö-
#�����Pø
�	����ö��_ö"üuû��"ûFø�þuüUÿuþuö"ú
ü�þLû!ü�ö"ö
ÿ$��þLù�ùU*K� 0 þ��uû�ûFõuø ú��
c"þuù�ûkõ�ö6ú,�:&0ö_þL÷�ÿ�ö 0 ��ý�ýuø ü�ýUþLùBûFõuö	�+�uù�ø þ��uú ��ú)ö"ù���ø�û�C ú ����úyþ$�6ý�þLþuÿUø�ÿuö��_ûkþ|ø
������ö��6ö"ü�û#�
��ø�ú;ûEö"ü�ö"ùB÷qþuù���ø�ú;ûEöLüuø ü�ýUÿuø�ùPö���û%� *oûFþ|ûkõ�ö6ÿ��"û%�	�¢þ��_ø�üuýUø�üU÷ ùPþ��¶ûFõ�ö�
)���2�:7^üUûkõuö	���"ú;ö_þL÷�ûFõuö

��"ù!�6ø�ü�����ùPþLûFþ��Nþ��
�/ûkõuø úDø�úDø �	����ö��6ö"ü�ûFö"ÿ 0 *w÷qþLù!�'�"ù�ÿuø�ü�ý$���
�LùPö��¢ö"ø /$ö"ÿ$������&Vö"ûFúDÿ�ø ùPö:�Nû�� *oûkþ
ûFõ�ö���ø�ú)ûEö"ü�ö"ù,�
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7^üUûEõ�öd÷qþ��
� þ��8ø�ü�ýUø�ú ����ø�ú;û�þu÷/ûFõ�ö	�_ö"ûFõuþuÿuúDûFõ��"û�ü�ö"ö"ÿuúDûFþ 0 ö_ø
������ö��_ö"ü�ûFö"ÿ��M�
ü�ÿUûEõ�ö"ø�ù
ø�ü�ûFö"üuÿ�ö"ÿ 0 ö"õ���/$ø þ���ù��8�8õ�ö"ü$����&�ø ü�ý��6ü�ö��\
)���������
�"úyú���A+ö��_ö�� 0 ö"ùBûFõ��"û=���
�LûFõ�ö6÷Eþ�� ��þ���ø�ü�ý
�_ö
ûFõuþuÿuú,�/ö��4�¢ö���û

getDescription
�a��ø
�
�uüuþuû!ùPö"û��uù�ü��6ùPö"ú���� û�ÿuø ùPö:�Nû�� *4� 0 ��û!ø�ü�úyûFö��
ÿ

�	�:&0ö	�_ù�ö�R���ö"úyû�ûEþ|ûFõ�ö	
����2�@ô�õ�ö	�"ü�ú>��ö"ùB÷qù�þ��ºûkõuö	
#���|ú)õ�þ�����ÿUûEõ�ö"ü 0 ö_÷ þLù��.�"ùPÿ�ö"ÿUûFþ
ûFõ�ö6ù�ö�R���ö"úyûFø�üuý$�P� �LúyúDûFõuù�þ���ýuõUûFõ�ö	� ø�ú)ûEö"ü�ö"ùPú��

 public void requestPosition()  ;&ú>&6ûEõ�ö�
)���UûFþ|ú)ö"üuÿUø�û�C ú ���uùPù�ö"üuû��LþLú)ø�ûFø�þLü2�

 public void reques tTime()  ;&ú>&6ûEõ�ö�
)���UûFþ|ú)ö"üuÿUûFõ�ö	����ùPùPö"ü�û!ûkø �_ö��

 public void requestDate()  dY��&0ödûFõuö	
#����ùPö"û��uù�üUûEõ�ö��P�uùPù�ö"üuû!ÿ��"ûkö��

 public String getDescription()  
�ö"û#�_õ����-�"ü��Pù�ö��"ÿ�� 0 ��ö6ú)ûFùPø üuý�ÿ�ö"ú>��ùPø 0 ø�ü�ýUûFõuö-
#���$�"ü�ÿ�ø ûFú �+����� 0 ø
� ø�ûFø�ö"ú(���&þLûFø �¢ö
ûFõ�ö6ÿ�ø�÷q÷Eö"ùPö"ü��Nö 0 ö"û%��ö"ö"üUûFõ�ø�ú �6ö"ûkõLþuÿ��"ü�ÿUûEõ�ö6þuûkõLö
ù&ùPö�R��uö"ú)û����6ö"ûFõ�þLÿ�ú(���uø�ü��¢ö_ûEõ�ö6ù�ö
ú>����û
þu÷2�����
��ø ü�ýUûkõ�ø ú �dö"ûFõuþuÿ$��ø
� � 0 ödúyû��"ûkø �S���
�LûFõuù�þ���ýuõUûFõ�ö	�uú;ö6þu÷�ûFõuö	
������/ûFõuö
ù�ö6ø�úDüLþUù�ö��"ú;þuü
ûFþ��	��&Vö-� ø�ú)ûFö"üuö"ù�úD÷qþLù&ûkõLödùPö"ú���� û��8�"üuÿUûFõ�ö_ÿ�ö"ú>��ùPø
�Lûkø þLüoø úDûFõ�ö"ùPö"÷ þuùPö6ù�ö"û%��ùPü�ö"ÿ
ø
�	�_ö"ÿ�ø �"ûkö�� *���7�û�����* 0 ö6ü�ö��Nö
úyú��"ùU*oûkþ��Nþ��
��ö��Nû�ûFõuø úDø�ü�÷qþLù!�	�"ûFø�þLü$�"ü�ÿUú,��/Jö6ø�û��"úDúyþuþLü$�"ú
ûFõ�ö�
)���������
�"ú;úDø úDø�ü�úyû��"ü�ûFø �LûEö"ÿ2�

 public void requestWaypoints()  ;&ú>&6ûEõ�ö�
)���UûFþ|ûFù��
üuú,�_ø�û#��� �Lþu÷�ø�ûEú �.��*4�uþuø�üuûFú(�

 public void setAutoTransmit(boolean t)  7�÷
t

ø�ú
true

�/ûkõuö	
#���Uú)õ�þ�����ÿUúyû��"ùPû=����ûFþ��-�"ûFø
����� � *oûFù��LüLú��6ø�ûFûFø�üuý$��þLú)ø�ûFø�þLü��H�"ü�ÿ
ûFø
�6ö���ÿ��"û��	�uö"ùPø�þuÿuø �+���
� *KVe� 0 þ���û!þLü��¢ö���ö"ù&ú;ö��¢þuüLÿ�ø ú �dýuþuþLÿU÷qù�ö�R���ö"ü��"* X �:7^÷�ûFõuö	
����Uÿuþuö"ú
ü�þLû!ú�������þLùPû#�	�_þLÿ�ö���ø
&Vö6ûkõLø�ú��/ûkõLö-�uùPþuýuù!�����dö"ù����
üUö"ø�ûFõ�ö"ù��¢õuþLþuú;ö_ûkþdûFõ�ùPþ��^�
FeatureNotSupportedException

þuù�ø
�	����ö��_ö
üuû#�6ûFõuùPö��"ÿUûEõ��"û=�¢þuüuú;û��"üuû�� *KR��uö"ù�ø�ö"ú
ûFõ�ö�
)���U÷qþuùBûEõ�ö6ÿ��"û�����7�÷

t
ø�ú
false

��ûFõuø�ú 0 ö"õ���/�ø�þ��uù)��ø
� � 0 ödû��uùPü�ö"ÿUþL÷ ÷T�

 public void shutdown(boolean b)  ?����
� ø�üuýUûFõ�ø�ú �6ö"ûkõuþLÿ���ø �
���"ú�&`ûFõuö-� ø�ú;ûFö"ü�ö"ù��PûFõuù�ö��
ÿUûEþ|ú)ûFþ��$��ø�úyûFö"ü�ø�üuýUþuüUûkõuö	
#���8��7�÷
b

ø�ú
true

��ûFõuö	
����Uú;õ�þ�����ÿ$�uõP*$úyø
�����
� *oû��uùPü�þL÷ ÷8�8õ�ö"ü�ûFõuø ú �dö"ûFõuþuÿUø�ú �����
��ö"ÿ8�Nô�õuù�þ���ø�üuý$�
FeatureNotSupportedException,

ø ÷�ûFõ�ø�úDø úDüuþuû=�uþuú;ú)ø 0 ��ö���ø úDþ���ûFø�þLü����B�
7^ü$���
�LþL÷�ûFõ�ö�� 0 þ�/Jö	�_ö"ûFõuþuÿuú���ø�û�C ú �uþuú;ú;ø 0 ��ö_ûFþdûFõ�ùPþ��f�
FeatureNotSupportedException

ø�÷�ûFõuö-
#���Uø�úDüuþuû=�+����� 0 � ödþL÷�ÿuþuø�üuý$��õ��"û!ûkõ�ö
�_ö
ûFõuþuÿUùPö�R���ö"ú)ûEú(�
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ô�õ�ø�ú.�'�"ú �dÿ�ö"ú>�¢ùPø
�uûkø þLü�þuüUõuþ��ÏûFþdø
�	����ö��dö"ü�û!ûFõuö_ög��ûFö"ùPü����Lø�ü�ûFö"ùP÷B�:�Nö_þL÷�ûFõ�ö�
)���������
�"úyú��
OVþLþ�&SûFþdûFõ�ö_ú;ö��¢ûFø�þLüUÿ�ö"ú,�Nù�ø 0 ø ü�ý�ûFõuö_ø
������ö��6ö"ü�û%�LûEø þuü�þL÷�ûFõuö-
#�"ù��dø ü��!
����U÷qþLù&ø�ü�ú,��ø ù��"ûkø þLü
þuüUõuþ��ÏûFþUõ��"ü�ÿ�� ödûFõuø�ü�ýuú�ø�ü�ûFö"ùPü����
� *oø�üUûFõ�ö	���
�"ú)ú1�
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6. Implementation details  

6.1 General GPS -classes  ô�õ�ö��+� �"ú)ú;ö"ú �"ü�ÿUø�ü�ûEö"ù�÷B���¢ö"ú �	��&0ø�ü�ý$���Uûkõuö	hbý�ö"ü�ö"ù�����
������!�+� �"ú;ú)ö"ú>hi�
ùPö���þ����"ûFö
ÿUø ü�ûFõuö
dk.itu.haas.GPS - package

�¢ô�õLö
ú;ö	�"ù�ö6ûFõuödý�ö"üuö"ùPø �S
#�������+�
�"ú;ú;ö"úDûFõ��"û=�
ùPö	�uú)ö"ÿ
ù�ö�ý��"ùPÿ���ö"ú;úDþu÷8�8õ�ø
�Nõ$
)�������Lü�ø�û�ûFõ�ö���ùPþLý�ù����¶ø ú �¢þLü�ü�ö��NûEö"ÿ�ûFþ8�
ô�õ�ö��dþLú;û�ø �	��þLù�û%�"ü�û=�+� �
ú;úDø�ú 
#���8�Nô�õuø�ú ���
�"ú)úDø ú �"ü$� 0 úyûFù����¢û 0 �"ú;ö��!���
�"ú;úDûFõ��"û=���
��
)�����
ø
�	����ö��_ö"üuû��"ûFø�þLüuú �	��úyû�ø üuõ�ö"ùPø�û�÷ ùPþ��@��7�û=�¢þuüuû��"ø�üuúDùPö�R���ö"ú;û����dö"ûFõuþuÿuúDûFõ��"û=�-�uú;û 0 ö
ø
�	����ö��_ö"üuûkö"ÿUø�üUûFõ�ö 0 �"ú;ö������
�"ú)ú)ö"ú'�Lüuÿ$�_ö"ûEõ�þLÿ�úD÷qþuùBùPö"ýuø ú)ûEö"ù�ø�üuý$��ø�ú;ûEöLüuö"ùPú �"ü�ÿ
��ùPþ����"ý��"ûEø�ü�ýUø�ü�÷qþLù!���
ûFø þLü�÷ ùPþ��¶ûFõ�ö�
������Pø
������ö��_ö"ü�û��"ûFø�þLüUûFþdûkõ�ö���ø ú)ûFö"üuö"ùPú��
L+ö,*JþLü�ÿUûFõuö-
#�����!���
�"ú;ú���ûFõ�ø�ú ������&1�
ý�ö��Nþuüuû��
ø ü�ú �6þLú)û�� *oø�üuûFö"ùP÷%���Nö"ú,�8�8õuø
��õ$���"ü 0 ödÿuø /$ø ÿuöLÿ
ø�ü�ûFþdû���þ|ýuù�þ����uú�3Jÿ��"û��:�Pø üuûFö"ùP÷%���Nö"ú �"ü�ÿ�� ø�ú;ûFö"ü�ö"ù��Pø�ü�ûEö"ù�÷B���¢ö"ú1�
ô�õ�ö���ø�ú;ûEöLüLö
ù���ø ü�ûFö
ùP÷9���Nö"ú �"ùPö_ø
�	����ö��_ö"üuûFö"ÿ 0 *K���P�
�"úyúDûFõ��"û��8ø ú)õuö"úDûFþ���ø�úyûkö"üU÷ þLù
ø�ü�÷qþuù����"ûkø þLüo÷qùPþ��·ûkõ�ö�
����2�¢ô�õuö	�6ö"ûkõ�þLÿLúDÿ�ö"÷Eø ü�ö"ÿ�ø ü�ûFõ�ö�ú;ö_ø�üuûkö"ùP÷B����ö"ú �Lú)ö6ûkõ�ö6ÿ��"û%���
ø�ü�ûFö"ùP÷B���¢ö"ú �"ú �"ù�ý����6ö"ü�ûFú(�¢ô!õuödÿ��"û%����ø�üuûFö"ùP÷9���¢ö"ú �"ùPö6ø
�	����ö��dö"üuûFö"ÿ 0 *6���
�"úyú)ö"ú
ö"ü��+����ú>���
�"ûEø�ü�ýUûFõuö_ÿ��Lû%�_÷qùPþ��Z��
)���2�@ô�õ�ø�ú ����&Vö"úDø�û=��þLú)ú;ø 0 ��ö6ûFþ$�uù�þ����"ý��"ûFö6ø�ü�÷qþuù��-�"ûEø�þuü
÷ ùPþ��Z�"üP*6
#������û]*4��ö��/ûFõ�ùPþ���ý�õUûEõ�ö6ú����dö��Nõ��"üuü�ö���ú,�/ûFþUûFõuö6ú����6ö-� ø�ú;ûFö"ü�ö"ùPú��

 

ô�õ�ö6ÿ��"û���j/ø�ü�ûEö"ù�÷9���Nö"úDÿ�þLö"úDü�þLû=��þLü�û%�"ø�ü$�_ö
ûFõuþuÿuú�÷EþLù)�Nõ��"ü�ýuø�ü�ýUþLù)�-�"üuø
����� �"ûkø ü�ýUûkõLö
ÿ��"û����Nô�õ�ø úDø�ú �uù�ö�/�ö"ü�ûFö
ÿ 0 ö�������ú)ö6ûFõuödùPö"÷ ö"ùPö"ü���ö6ûFþUûFõuö6ÿ��"û��	�	��* 0 ödúyöLüuû!þ��uû�ûEþUú;ö�/$ö"ù����
��ø�ú;ûEö"ü�ö"ùPú���úyþ|ø�û#��þ�����ÿ 0 ödø ü���þLü�úyø�ú)ûEö"ü�û!ûFþ$���
� þ�� þLüLödþL÷�ûFõuö��·ûFþ$�Nõ��"üuý�ö6ø�ûD��7�÷8�-���
�"ú;ú
ü�ö"ö"ÿuúDûFþ��¢õ��"üuý�ö��-�Lþuú;ø�ûFø�þuü��/ø�û!ú)õuþ�����ÿ$��úyödûFõuö

Position
�����
�"ú)ú �8õuø
�¢õ$��ø �
���-��&Vö��düuö��

ú)ö"û!þL÷�ûFõ�ö6ÿ��"û�����7^÷2�����
�"ú)úDüuö"ö"ÿ�úDûFþ|õuþ���ÿUþLüUûFþ��_ùPö"÷ ö"ùPö
ü���ö6ûFþ$����þLú)ø ûEø�þuüU÷ þuù��	��þLü�ý
ûFø
�6ö���ø�û�k ú ��� ú)þ��_ý�þLþuÿUø�ÿuö��_ûFþ-��þLüP/�ö"ùPû�ø û�ûFþ|ûEõ�ö

Position
���+� �"ú)ú(�Nô�õ�ö6ùPö��
ú;þLüUø�úDûFõ��"û�ø û�k ú

ü�þLû=��þLú)ú)ø 0 ��ö6ûFþUûFö��
�Lõ�þ��^�����¢õUÿ��"û��_ø�ú �uú;ö
ÿUø�üUûFõuö_þ 0 `�ö(�Nû�ùPö"÷qö"ù�ö"ü��¢ö"ÿ 0 *oûFõuödÿ��"û%���
ø�ü�ûFö"ùP÷B���¢ö���7�û�k ú ��ø
&0ö�� *oûkþ 0 ö6ûFõ�ö_ö"ü�ûFø�ùPö�������&�ö"û!ø�ü 0 *JûFö:�P÷ þLù��ºûkþLý�ö"ûFõuö"ù)��ø�ûEõUûFõ�ö_ù�ö�� ö�/I�"ü�û
ÿ��"û�����l+ö"ö��uø�ü�ý$�6ùPö"÷Eö"ùPö"ü��Nö_ûFþ|ûFõuø�úDþ 0 `Pö��¢û#�8ø
� ��&Vö"ö��$�	��þLû�þu÷8�uü�üuö��NöLúyú��"ùU*oÿ��"û��_÷qùPþ��
0 ö"ø�üuýUý��"ù 0 �"ýuö	�¢þ��
� ö��¢ûFö"ÿ2�

 

6.2 Garmin -implementation  

6.2.1 Basic communication  ô�õ�ö 0 �"ú;ø
� ø�ü�����û=�"üuÿUþ��uû����uû�ûFþdûFõ�ö	
����Uø�úDõ��"üuÿ���ö"ÿ 0 *�û���þUú>��ö��¢ø �:�uúyûFùPö��:�	�����
�"ú;ú;ö
ú13

��"ù!�6ø�ü�7�ü�����û��uûkù�ö����m�Lüuÿ$
��"ù��_ø ü�no��û%����û%��ûkùPö����@�Nô�õ�ö6ø�ü����uû������
�"ú)ú8ú)ûFùPø
��úDûEõ�ö6ø�ü����uû!þu÷�ûFõuö
0 *�ûFö��Pú)û��u÷ ÷ ø ü�ý�V�ø�ö��uûFõ�ö6ÿ�þ�� 0 ��ö	p)O1Q�� 0 *JûFö"ú(����ö"ö_ûFõ�ö6ú)ö��Nûkø þuü�ÿLö
ú,�¢ùPø 0 ø�üuýUûFõ�ö	
��"ù��_ø ü��
��ùPþLûFþ��¢þ�� X �M��õ�ø ��ö6ûkõ�ö6þ���û�����û����+� �"ú)ú ����&�ö"úDú>��ùPö6ûkþ��"ÿ�ÿ 0 *JûFö:�Púyû���÷ ÷ ø�üLý�ûFþ����
�Lþ��uûFý�þLø�ü�ý
ûFù��"÷E÷qø
����LJþLûFõ�ú;ûFùPö:���6úDõ���/Jö	�"ÿ�ÿuö"ÿ$�_ö"ûkõLþuÿuúDûFõ��"û#���
� þ���úDûFõuö��¶ûFþUùPö"ú,�uö��¢ûFø /Jö�� *oú;ö"ü�ÿ$�"ü�ÿ
ù�ö(��ö"ø /$ö_ö"üuûFø�ùPö	�����+&Vö"ûFú(�
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6.2.2 The GarminPacket -class  ô�õ�ö
readPacket

���_ö"ûFõ�þLÿUø�üUûFõ�ö
GarminInputStream

ùPö"û���ùPü�ú � 0 *�ûFö����
ù�ù���*=�¢ô!þ
ö"ü��+����ú>���
�"ûEö_ûkõuö_ø�üu÷ þLù��	�"ûkø þLü$�¢þuüuû��"ø�ü�ö"ÿUø�üUûEõ��"û#�"ù�ù���*I��ûFõuö

GarminPacket
�����
�"ú)ú.�'�"ú

�Nù�ö:�"ûEö"ÿ2�Nô�õuø�ú ���
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10. Appendix  

10.1 dk.itu.haas.GPS – package  

10.1.1 GPS 
package dk.itu.haas.GPS;  
import java.util.Vector;  
 
/**  
* This is the abstract  base - class that encapsulates the functionality of a generic GPS - unit.  
*/  
public abstract class GPS {  
 /** A vector containing references to the objects registered as listeners on this GPS. */  
 protected Vector GPSlisteners;   
 
 /** A vector containing refe rences to the objects registered as listeners for waypoint - data from 

the GPS.*/   
 protected Vector WaypointListeners;  
 
 /** A vector containing references to the objects registered as listeners for transfers from the 

GPS. 
 * A listener can't be directly ad d to this group, but will instead be added when it registers for 

some 
 * other data that is being transmitted in transfer - groups.  
 */   
 protected Vector TransferListeners;  
  
 protected GPS() {  
  GPSlisteners = new Vector();  
  WaypointListeners = new Vector ();  
  TransferListeners = new Vector();    
 }  
  
 /** Adds the specified IGPSlistener to receive data from the GPS. */  
 public void addGPSlistener(IGPSlistener l) {  
  // Only allow a listener to be registered once.  
  if (GPSlisteners.contains(l))  
   return;  
    
  GPSlisteners.add(l);  
  return;  
 }  
 /**  
 * Adds l to the list of listeners interested in transfer - events.  
 * Members of this list can't be directly added, but have to be added through addition of  
 * other listeners.  
 */  
 protected void addTransferLi stener(ITransferListener l) {  
  // Only allow a listener to be registered once.  
  if (TransferListeners.contains(l))  
   return;  
    
  TransferListeners.add(l);  
  return;  
 }  
  
 /**  
 * Adds l to the list of listeners interested in waypoint - data.  
 * Also add s l to the list of transfer - listeners.  
 */   
 public void addWaypointListener(IWaypointListener l) {  
  // Only allow a listener to be registered once.  
   
  if (WaypointListeners.contains(l))  
   return;  
   
  addTransferListener(l);   
   
  WaypointListeners.ad d(l);  
  return;      
 }  
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 /**  
 * Removes the the Waypoint - listener l from the list of Waypoint - listeners.  
 */  
 public void removeWaypointListener(IWaypointListener l) {  
  while (WaypointListeners.removeElement(l)) {}  
  return;  
 }  
  
 /**  
 * Removes the the GPS- listener l from the list of GPS - listeners.  
 */  
 public void removeGPSListener(IGPSlistener l) {  
  while (GPSlisteners.removeElement(l)) {}  
  return;  
 }  
 
 /**  
 * Removes the the transfer - listener l from the list of transfer - listeners.  
 */  
 protected voi d removeTransferListener(ITransferListener l) {  
  while (TransferListeners.removeElement(l)) {}  
  return;  
 }   
    
 /**  
 * Notifies listeners of the beginning of a stream of data. Tells listeners of the number of  
 * data - units in the transfer.  
 */  
 public void fireTransferStart(int number) {  
  for (int i = 0 ; i < TransferListeners.size() ; i++) {  
   ((ITransferListener) TransferListeners.elementAt(i)).transferStarted(number);  
  }  
 }  
  
 /**  
 * Goes through the list of Waypoint - listeners and distributes the waypoint wp.  
 */  
 public void fireWaypointData(IWaypoint wp) {  
  for (int i = 0 ; i < WaypointListeners.size() ; i++) {  
   ((IWaypointListener) WaypointListeners.elementAt(i)).waypointReceived(wp);  
  }  
 }  
  
 /**  
 * Notifies listeners of the end of a stream  of data.  
 */  
 public void fireTransferComplete() {  
  for (int i = 0 ; i < TransferListeners.size() ; i++) {  
   ((ITransferListener) TransferListeners.elementAt(i)).transferComplete();  
  }  
 }  
  
 /**  
 * Goes through the list of GPSlisteners and distributes  the new position data.  
 */  
 protected void firePositionData(IPosition pos) {  
  for (int i = 0 ; i < GPSlisteners.size() ; i++) {  
   ((IGPSlistener) GPSlisteners.elementAt(i)).positionReceived(pos);  
  }  
 }  
 
 /**  
 * Goes through the list of GPSlisteners an d distributes the new date data.  
 */   
 protected void fireDateData(IDate dat) {  
  for (int i = 0 ; i < GPSlisteners.size() ; i++) {  
   ((IGPSlistener) GPSlisteners.elementAt(i)).dateReceived(dat);  
  }   
 }  
  
 /**  
 * Goes through the list of GPSlisteners an d distributes the new time data.  
 */  
 protected void fireTimeData(ITime time) {  
  for (int i = 0 ; i < GPSlisteners.size() ; i++) {  
   ((IGPSlistener) GPSlisteners.elementAt(i)).timeReceived(time);  
  }   
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 }  
 
 /** Makes a request for the specified data to t he GPS. Data will be returned to all listeners 

through the IGPSlistener - interface. */  
 public abstract void requestPosition();  
  
 /** Makes a request for the specified data to the GPS. Data will be returned to all listeners 

through the IGPSlistener - interfa ce. */  
 public abstract void requestTime();  
  
 /** Makes a request for the specified data to the GPS. Data will be returned to all listeners 

through the IGPSlistener - interface. */  
 public abstract void requestDate();  
 
 /**  
 * Requests a descriptive string  from the GPS. Should be formatted for human - reading.   
 * The string should be constructed by every GPS - implementation upon startup.  
 */  
 public abstract String getDescription();  
 
 /**  
 * Asks the GPS to transmit all the waypoints in it's memory. The res ult will be returned through 

the WaypointListener - interface.  
 * Throws a FeatureNotSupportException if it isn't possible to do this on the GPS.  
 */  
 public abstract void requestWaypoints();  
  
 /**  
 * Asks the GPS to either start or stop transmitting data  periodically. <br/>  
 * The data will be the that which is accessible through the IGPSlistener - interface.  
 * Throws a FeatureNotSupportException if it isn't possible to do this on the GPS.  
 */  
 public abstract void setAutoTransmit(boolean t);  
  
 /** Stops  communication with GPS.<br/>  
 * Most likely, your program won't be able to shut down before you've called this method.  
 * If b is set to true, the GPS will be asked to turn off.   
 * If b is set to false, the GPS will remain turned on.  
 * Throws a Feature NotSupportException if b is true, but the GPS - unit doesn't support that function.  
 */  
 public abstract void shutdown(boolean b);  
}  

 

10.1.2 IGPSlistener  
package dk.itu.haas.GPS;  
 
/**  
* This interface is used to receive notification each time the GPS transmi ts one of the common data, ie. 
position, time and date.  
* <ul>  
* <li> The GPS does not necessarily transmit these things periodially by itself! Some GPS - units needs a 
request before  
* transmitting anything. Use the method GPS.setAutoTransmission(true) if you want the GPS to periodically 
send this data.  
* <li> Don't perform any long calculations or big operations in these methods. They're called by a 
dispatching thread, and putting  
* it to too much work will slow performance on the communication with the G PS.  
* </ul>  
*/  
 
public interface IGPSlistener {  
 /** Invoked when the GPS transmits time - data. */  
 public void timeReceived(ITime t);  
 /** Invoked when the GPS transmits date - data. */  
 public void dateReceived(IDate d);  
 /** Invoked when the GPS transmits position - data. */  
 public void positionReceived(IPosition pos);  
}  
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10.1.3 IwaypointListener  
package dk.itu.haas.GPS;  
 
public interface IWaypointListener extends ITransferListener {  
 /**  
 * This method is called whenever a waypoint is received from the G PS.  
 */  
 public void waypointReceived(IWaypoint wp);  
}  
 

10.1.4 ItransferListener  
package dk.itu.haas.GPS;  
 
/**  
* The methods in this interface are used whenever the GPS should transfer a series of data.  
*/  
public interface ITransferListener {  
 /**  
 * Thi s method is called when a transfer is initiated. <br/>  
 * Number is the amount of data that will be transferred, ie. the amount of waypoints.  
 * If it's not possible to tell how much data that will be transferred, number will be - 1.  
 */  
 public void transf erStarted(int number);  
  
 /**  
 * This method is called when the transfer is complete.  
 */  
 public void transferComplete();  
}  

10.1.5 IPosition  
package dk.itu.haas.GPS;  
 
/**  
* This interface is implemented by all packets capable of returning a position.  
*/  
public interface IPosition {  
 /**  
 * This method returns the latitude of the position.  
 */  
 public PositionRadians getLatitude();  
  
 /**  
 * This method returns the longitude of the position.  
 */  
 public PositionRadians getLongitude();  
};  

10.1.6 ITime  
packa ge dk.itu.haas.GPS;  
 
/**  
* This interface is implemented by all packets capable of returning the time of day.  
*/  
public interface ITime {  
 /** Returns the hour of the day. */  
 public int getHours();  
  
 /** Returns the minute of the hour. */  
 public short g etMinutes();  
  
 /** Returns the second of the minute. */  
 public short getSeconds();   
};  
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10.1.7 IDate  
package dk.itu.haas.GPS;  
 
/**  
* This interface is implemented by all packets capable of returning a date.  
*/  
public interface IDate {  
 /** Returns the  day of the month. */  
 public short getDay();  
  
 /** Returns the month. */  
 public short getMonth();  
  
 /** returns the year. */  
 public int getYear();   
};  
 

10.1.8 IWaypoint  
package dk.itu.haas.GPS;  
 
public interface IWaypoint extends IPosition {  
 public S tring getName();  
}  
 

10.1.9 Position  

package dk.itu.haas.GPS;  
 
/**  
* This is a class meant for containing positions.  
*/  
 
public class Position implements IPosition {  
 private PositionRadians lat, lon;  
  
 /**  
 * Makes a new position. Initializes the latitud e and the longitude to 0.  
 */  
 public Position() {  
  this(0,0);  
 }  
  
 /**  
 * Initializes the Position with la as the latitude and lo as the longitude.  
 */  
 public Position(double la, double lo) {  
  lat = new PositionRadians(la);  
  lon = new PositionRadian s(lo);  
 }  
  
 /**  
 * Initializes the position object from an IPosition reference.  
 */  
 public Position(IPosition pos) {  
  lat = pos.getLatitude();  
  lon = pos.getLongitude();  
 }  
  
 /**  
 * Sets the latitude of this position.  
 */  
 public void setLatitude(Posi tionRadians l) {  
  lat = l;  
 }  
 
 /**  
 * Sets the longitude of this position.  
 */  
 public void setLongitude(PositionRadians l) {  
  lon = l;  
 }  
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 /**  
 * Returns the latitude of this position.  
 */  
 public PositionRadians getLatitude() {  
  return lat;  
 }  
  
 / **  
 * Returns the longitude of this position.  
 */  
 public PositionRadians getLongitude() {  
  return lon;  
 }  
}  
 

10.1.10 PositionDegrees  
package dk.itu.haas.GPS;  
 
/**  
* Class used to store degrees, usually latitude or longitude.  
*/  
 
public class PositionDeg rees {   
 protected double value;  
  
 public PositionDegrees(double v) {  
  value = v;  
 }  
  
 /**  
 * Returns the degrees part of this object, when converted to coordinates.  
 */    
 public int getDegrees() {  
  return (int) value;   
 }  
  
 /**  
 * Converts the degre es to Radians.  
 */  
 public PositionRadians convertToRadians() {  
  return new PositionRadians(( value * Math.PI ) / 180.0d);  
 }  
  
 /**  
 * Returns the minutes part of this object, when converted to coordinates.  
 */   
 public double getMinutes() {  
  double v = value;  
  v - = getDegrees();  
  return 60 * v; // 60 minutes in one degree.  
 }  
}  
 

10.1.11 PositionRadians  
package dk.itu.haas.GPS;  
 
/**  
* Class used to store radians, usually latitude or longitude.  
* Contains methods for converting to the format degress,mi nutes.  
*/  
public class PositionRadians {  
 private double value;  
  
 /**  
 * Initializes the PositionRadians - object. After the object is constructed, it can't change is value.  
 */  
 public PositionRadians(double v) {  
  value = v;  
 }  
  
 public double getRadian s() {  
  return value;  
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 }  
 
 /**  
 * Returns the degrees part of this object, when converted to coordinates.  
 */    
 public int getDegrees() {  
  return (int) (value * (180.0d / Math.PI));  
 }  
  
 /**  
 * Returns the minutes part of this object, when converted to coordinates.  
 */   
 public double getMinutes() {  
  double v = value * (180.0d / Math.PI);  
  v - = getDegrees();  
  return 60 * v; // 60 minutes in one degree.  
 }  
  
 /**  
 * Returns the value of this object in degrees and minutes.  
 */  
 public String toString() {  
  return getDegrees() + ":" + getMinutes() + "";  
 }  
  
 /**  
 * Tests if the two PositionRadians contains the same value.  
 */  
 public boolean equals(PositionRadians p) {  
  if (value == p.value)  
   return true;  
  else  
   return false;  
 }  
  
 /**  
 * Tests i f this PositionRadians is greater than p.  
 */   
 public boolean greaterThan(PositionRadians p) {  
  if (value > p.value)  
   return true;  
  else  
   return false;  
 }  
  
 /**  
 * Tests if this PositionRadians is smaller than p.    
 */  
  
 public boolean smallerTh an(PositionRadians p) {  
  if (value < p.value)  
   return true;  
  else  
   return false;  
 }   
}  
 

10.1.12 FeatureNotSupportedException  
package dk.itu.haas.GPS;  
 
/**  
* Thrown by methods in classes extending the GPS - class, if the implemented GPS - unit does not support the 
feature  
* requested in the method.  
*/  
public class FeatureNotSupportedException extends RuntimeException {   
}  
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10.2 dk.itu.haas.GPS.Garmin – package  

10.2.1 GarminGPS  
package dk.itu.haas.GPS.Garmin;  
import dk.itu.haas.GPS.*;  
import java.io.*;  
import java.util.Vector;  
 
public class GarminGPS extends GPS implements Runnable {  
 GarminInputStream input;  
 GarminOutputStream output;  
  
 /** A human - readable description of the GPS - unit. */  
 protected String description;  
  
 Thread listener;  
 /** The l istening thread will be active as long as this variable remains true. */  
 protected boolean active;  
 /** A vector containing references to all the GarminListeners. */  
 protected Vector GarminListeners;  
  
 /** */  
 public GarminGPS(BufferedInputStream i, B ufferedOutputStream o) {  
  input = new GarminInputStream(i);  
  output = new GarminOutputStream(o);  
  listener = new Thread(this);  
  listener.start();  
  active = true;  
  GarminListeners = new Vector();  
   
  // Request product information.  
  try {  
    outpu t.write(GarminPacket.createBasicPacket(GarminPacket.Pid_Product_Rqst, new int[] {}));  
  } catch(IOException e) {}  
 }  
  
  
 /**  
 * Adds the specified GarminListener to receive all packets sent from the GPS.   
 */  
 public void addGarminListener(GarminListener  l) {  
  // Only allow a listener to be registered once.  
  if (GarminListeners.contains(l))  
   return;  
    
  GarminListeners.add(l);  
  return;  
 }  
 
 /**  
 * Removes the specified GarminListener from the list of listeners.  
 */  
 public void removeGarminListene r(GarminListener l) {  
  while (GarminListeners.removeElement(l)) {}  
  return;  
 }  
 
 /**  
 * Goes through the list of GarminListeners and transmits p to them.  
 */   
 protected void fireGarminPacket(GarminPacket p) {  
  for (int i = 0 ; i < GarminListeners.size () ; i++) {  
   ((GarminListener) GarminListeners.elementAt(i)).GarminPacketReceived(p);  
  }   
 }  
  
 /** This method is listening for input from the GPS. */  
 public void run() {  
  GarminPacket pack = null;    
 
  while (active) {  
   try {  
    if (input.availa ble() == 0) {  
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     try {  
      Thread.sleep(500);  
     } catch(InterruptedException e) {}  
     continue;  
    }  
    pack = new GarminPacket(input.readPacket());      
   } catch (IOException e) {  
    active = false;      
    return;  
   } catch (InvalidPacketEx ception e) {  
    // Send back a NAK - packet.  
    try {  
      output.write( GarminPacket.createBasicPacket(GarminPacket.Pid_Nak_Byte, new 
int[] {pack.getID(), 0}));  
    } catch (IOException ex) {  
     active = false;  
     return;  
    }  
   }  
    
   // Send ba ck ACK - packet.  
   try {  
     output.write( GarminPacket.createBasicPacket(GarminPacket.Pid_Ack_Byte, new int[] 
{pack.getID(), 0}));  
   } catch (IOException e) {  
    active = false;  
   }  
 
   fireGarminPacket(pack);  
   Distribute(pack);  
    
  } // End of whi le  
 }  
  
 /** This method is used to identify the type of packet received, and distribute it to the correct  
 * listeners.  
 */  
 protected void Distribute(GarminPacket p) {    
  switch (p.getID()) {  
   case GarminPacket.Pid_Position_Data :  
    firePositionDa ta(new PositionDataPacket(p));  
    return;  
   case GarminPacket.Pid_Date_Time_Data :  
    TimeDataPacket tdp = new TimeDataPacket(p);  
    fireDateData(tdp);  
    fireTimeData(tdp);  
    return;  
   case GarminPacket.Pid_Pvt_Data :  
    PVTDataPacket pvtp = new PVTDataPacket(p);    
    fireTimeData(pvtp);  
    firePositionData(pvtp);  
    return;      
   case GarminPacket.Pid_Records :  
    fireTransferStart((new RecordsPacket(p)).getNumber());  
    return;  
   case GarminPacket.Pid_Wpt_Data :  
    fireWaypointData( new  WaypointDataPacket(p));  
    return;  
   case GarminPacket.Pid_Xfer_Cmplt :  
    fireTransferComplete();  
    return;  
   case GarminPacket.Pid_Product_Data :  
    System.out.println("Product data arrived!");  
    ProductDataPacket pp = new ProductDataPacket(p);  
    description = pp.getDescription();  
    description += " \ nSoftware version: " + pp.getSWVersion();  
    description += " \ nProduct ID: " + pp.getProductID();  
    return;  
   case GarminPacket.Pid_Protocol_Array :  
    description += " \ nProtocols supported: \ n";  
    description += (new ProtocolDataPacket(p)).toString();  
    return;  
   default :  
    return;  
  }  
 }  
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 /** Makes a request for the specified data to the GPS. Data will be returned to all listeners through 
the IGPSlistener - interface. */  
 public void requestPosition() {  
  try {  
   output.write( GarminPacket.createCommandPacket(GarminPacket.Cmnd_Transfer_Posn));  
  } catch (IOException e) {}  
 }  
 /** Makes a request for the specified data to the GPS. Data will be returned to all listeners through 
the IGPS listener - interface. */  
 public void requestTime() {  
  try {  
   output.write( GarminPacket.createCommandPacket(GarminPacket.Cmnd_Transfer_Time));  
  } catch (IOException e) {}    
 }  
  
 /** Makes a request for the specified data to the GPS. Data will be return ed to all listeners through 
the IGPSlistener - interface. */  
 public void requestDate() {  
  try {  
   output.write( GarminPacket.createCommandPacket(GarminPacket.Cmnd_Transfer_Time));  
  } catch (IOException e) {}    
 }  
 
 /**  
 * Asks the GPS to transmit all th e waypoints in it's memory. The result will be returned through the 
WaypointListener - interface.  
 */  
 public void requestWaypoints() {  
  try {  
   output.write( GarminPacket.createCommandPacket(GarminPacket.Cmnd_Transfer_Wpt));  
  } catch (IOException e) {}  
 }  
    
 /**  
 * Asks the GPS to either start or stop transmitting data periodically. <br/>  
 * The data will be that which is accessible through the IGPSlistener - interface.  
 * Throws a FeatureNotSupportException if it isn't possible to do this on the GPS.  
 */  
 public void setAutoTransmit(boolean t) {  
  if (t) {  
   try {  
   output.write( GarminPacket.createCommandPacket(GarminPacket.Cmnd_Start_Pvt_Data));  
   } catch (IOException e) {}    
  } else {  
   try {  
    output.write( 
GarminPacket.createCommandPacket(G arminPacket.Cmnd_Stop_Pvt_Data));  
   } catch (IOException e) {}       
  }  
 }  
  
 /** Stops communication with GPS.<br/>  
 * Most likely, your program won't be able to shut down before you've called this method.  
 * If b is set to true, the GPS will be asked t o turn off.   
 * If b is set to false, the GPS will remain turned on.  
 */  
 public void shutdown(boolean b) {  
  if (b) {  
   try {  
    output.write( GarminPacket.createCommandPacket(GarminPacket.Cmnd_Turn_Off_Pwr));  
   } catch (IOException e) {}  
  }  
  active  = false;    
 }  
  
 /**  
 * Returns a string telling the brand of the Garmin - gps, software version and the protocols supported.  
 */  
 public String getDescription() {  
  return description;  
 }  
}  
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10.2.2 GarminPacket  
 
package dk.itu.haas.GPS.Garmin;  
import dk. itu.haas.GPS.*;  
/**  
* A class that encapsulates the basic functionality of a packet.  
*/  
public class GarminPacket {  
 // L000 values. (Names taken from protocol specification.)  
 public static final int Pid_Ack_Byte = 6;  
 public static final int Pid_Nak_Byte  = 21;  
 public static final int Pid_Protocol_Array = 253;  
 public static final int Pid_Product_Rqst = 254;  
 public static final int Pid_Product_Data = 255;  
  
 // L001 values.  
 public static final int Pid_Command_Data = 10;  
 public static final int Pid_Xfer _Cmplt = 12;  
 public static final int Pid_Date_Time_Data = 14;   
 public static final int Pid_Position_Data = 17;  
 public static final int Pid_Records = 27;  
 public static final int Pid_Wpt_Data = 35;  
 public static final int Pid_Pvt_Data = 51;  
  
  
 // A010  -  Device Command Protocol.  
 /** Abort current transfer. */  
 public static final int Cmnd_Abort_Transfer = 0;  
 /** Transfer almanac. */  
 public static final int Cmnd_Transfer_Alm  = 1;   
 /** Transfer position. */  
 public static final int Cmnd_Transfer_Posn   = 2;  
 /** Transfer proximity waypoints. */  
 public static final int Cmnd_Transfer_Prx  = 3;  
 /** Transfer routes. */  
 public static final int Cmnd_Transfer_Rte  = 4;  
 /** Transfer time. */  
 public static final int Cmnd_Transfer_Time  = 5;   
 /** Transfer t rack log. */  
 public static final int Cmnd_Transfer_Trk  = 6;  
 /** Transfer waypoints. */  
 public static final int Cmnd_Transfer_Wpt  = 7;  
 /** Turn off power. */  
 public static final int Cmnd_Turn_Off_Pwr  = 8;   
 /** Start transmitting PVT (Position, veloci ty, time) Data. */  
 public static final int Cmnd_Start_Pvt_Data = 49;  
 /** Stop transmitting PVT (Position, velocity, time) Data. */  
 public static final int Cmnd_Stop_Pvt_Data  = 50;  
  
 // Packet Boundaries.  
 /**  
 * Data link escape. Packet boundary.  
 */  
 public static final int DLE = 16;  
 /**  
 * End of text. Packet boundary.  
 */  
 public static final int ETX = 3;  
  
 /**  
 * The packet in byte - form.  
 * It is required that the array - length is trimmed to the size of the packet.  
 */  
 protected int[] packet;  
 
 /**  
 * Creates a new GarminPacket with the contents of p.  
 * Throws InvalidPacketException if packet is malformed.  
 */  
 public GarminPacket(int[] p){  
  this(p, false);  
 }  
  
 /**  
 * Creates a new GarminPacket with the contents of p.  
 * if calcChecksum is true, the packet will have it's checksum recalculated.  
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 * Throws InvalidPacketException if packet is malformed.  
 */  
  
 public GarminPacket(int[] p, boolean calcChecksum) {  
  packet = (int[]) p.clone();  
   
  if (calcChecksum) {  
   packet[packet.length -  3] = calcChecksum();  
  }  
   
  if (isLegal() != - 1) {  
   System.out.println("Error in byte: " + isLegal());  
   throw (new InvalidPacketException(p, isLegal()));  
  }  
 }  
  
 /**  
 * Calculates the checksum for the packet.  
 * Does <b> not </b> insert it into the co rrect position of the int[] packet array. <br/>  
 * The method assumes that the packet is a valid Garmin - packet with all values containing their final  
 * values.  
 */   
 public int calcChecksum() {  
  int sum = 0;  
  for (int i = 1 ; i <= packet.length -  4 ; i+ +) {  
   sum += packet[i];    
  }    
   
  sum = sum % 256;  
  sum = sum ^ 255;        
  sum += 1;  
  return sum;   
 }  
  
 /**  
 * Returns the ID (ie. type) of the packet.  
 */  
 public int getID() {  
  return packet[1];  
 }  
  
 /**  
 * Returns the amount of bytes in the  data - field of this packet.   
 */  
 public int getDataLength() {  
  return packet[2];  
 }  
  
 /**  
 * Returns the packet - byte at position i.  
 */   
 protected int getByte(int i) {  
  return packet[i];  
 }  
  
 /**  
 * Returns the packet in it's original byte - form.  
 *  <br/><b> Note:</b> The array returned is a clone of the array contained in the class.  
 * Changing the values in the array will not affect the contents of the class.  
 */   
 protected int[] getPacket() {  
  return (int[]) packet.clone();  
 }  
  
 /**  
 * Returns  the length of the entire packet in bytes.  
 */   
 protected int getLength() {  
  return packet.length;  
 }  
  
 /**  
 * Method that reads a Garmin - word in the packet and returns it as an int.  
 * This method can be used to read both int and word from a Garmin - pac ket.  
 */   
 protected int readWord(int packet_index) {  
  int sum = packet[packet_index++];  
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  sum += packet[packet_index++] << 8;  
  return sum;  
 }  
 
 /**   
 * Method that reads a Garmin - long in the packet and returns it as an int.  
 */   
 protected int readLon g(int packet_index) {  
  int res = packet[packet_index++];  
  res += packet[packet_index++] << 8;  
  res += packet[packet_index++] << 16;  
  res += packet[packet_index++] << 24;  
   
  return res;  
 }  
 
 /**  
 * Method that reads a null - terminated string.  
 */  
 prot ected String readNullTerminatedString(int packet_index) {  
  StringBuffer res = new StringBuffer(20);  
  while ((packet[packet_index] != 0) && (packet_index != packet.length )) {  
   res.append( (char) packet[packet_index++]);     
    
  }  
  return res.toString ();  
 }  
  
 /**  
 * Method that translates a packet - id into a human - readable string.  
 */   
 public static String idToString(int id) {  
  switch (id) {  
   case Pid_Ack_Byte :   
    return "Acknowledge packet";  
   case Pid_Command_Data :  
    return "Command packe t";  
   case Pid_Date_Time_Data :  
    return "Date and time data";  
   case Pid_Nak_Byte :  
    return "Not acknowledged packet";  
   case Pid_Product_Data :  
    return "Product data.";  
   case Pid_Product_Rqst :  
    return "Product request";  
   case Pid_Proto col_Array :  
    return "Protocol array packet";  
   case Pid_Position_Data :  
    return "position data";  
   case Pid_Pvt_Data :  
    return "PVT data";  
   case Pid_Records :  
    return "Start of record transfer";  
   case Pid_Wpt_Data :  
    return "waypoint d ata";  
   default :  
    return "unknown data";  
  }  
 }  
  
 /**  
 * <i> Debug - method. </i>  
 * Returns a String - representation of the bytes in the packet.  
 */   
 public String getRawPacket() {  
  StringBuffer s = new StringBuffer();  
  for (int i = 0 ; i < packet. length ; i++)  
   s.append(" " + packet[i]);  
  return s.toString();  
 }  
  
 /**  
 * This is a factory - method capable of creating instances the commandpackets from A010. (Device Command 
Protocol 1)  
 * returns null if it can't make a packet from the argument sup plied.   
 * <br/> <i>type<i/> can be one of the following constants:  
 * <ul>  
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 * <li> Cmnd_Turn_Off_Pwr  
 * <li> Cmnd_Transfer_Posn  
 * <li> Cmnd_Transfer_Time  
 * <li> Cmnd_Abort_Transfer  
 * <li> Cmnd_Transfer_Alm   
 * <li> Cmnd_Transfer_Prx  
 * <li> Cmnd_Tra nsfer_Rte  
 * <li> Cmnd_Transfer_Trk  
 * <li> Cmnd_Transfer_Wpt  
 * <li> Cmnd_Start_Pvt_Data  
 * <li> Cmnd_Stop_Pvt_Data  
 * </ul>  
 */  
 public static GarminPacket createCommandPacket(int type) {  
  switch (type) {  
   case Cmnd_Turn_Off_Pwr :  
   case Cmnd_Tra nsfer_Posn:  
   case Cmnd_Transfer_Time:  
   case Cmnd_Abort_Transfer :  
   case Cmnd_Transfer_Alm :  
   case Cmnd_Transfer_Prx :  
   case Cmnd_Transfer_Rte :  
   case Cmnd_Transfer_Trk :  
   case Cmnd_Transfer_Wpt :  
   case Cmnd_Start_Pvt_Data :  
   case Cmnd_Sto p_Pvt_Data  :  
    return new GarminPacket(new int[] {DLE, Pid_Command_Data, 2, type,0 , 0, DLE, 
ETX}, true);  
   default :     
    return null;  
  }  
 }  
 
 /**  
 * This method is capable of making the data - packets from L000 (basic link protocol).  
 * <br/> <i>type </i> can be one of the following constants:  
 * <ul>  
 * <li> Pid_Ack_Byte  
 * <li> Pid_Nak_Byte  
 * <li> Pid_Protocol_Array  
 * <li> Pid_Product_Rqst  
 * <li> Pid_Product_Data  
 * </ul>  
 * The argument <i> data </i> is an array of int that will be put in the d ata - field of the packet.  
 */   
 public static GarminPacket createBasicPacket(int type, int[] data) {  
  switch (type) {  
   case Pid_Ack_Byte :  
   case Pid_Nak_Byte :  
   case Pid_Protocol_Array :  
   case Pid_Product_Rqst:  
   case Pid_Product_Data :  
    int[]  packet = new int[data.length + 6];  
    packet[0] = DLE; packet[1] = type;  
    packet[2] = data.length;  
    System.arraycopy(data, 0, packet, 3, data.length);  
    packet[packet.length -  3] = 0;  
    packet[packet.length -  2] = DLE;  
    packet[packet.length -  1] = ETX;  
    return new GarminPacket(packet, true);  
   default :  
    return null;  
  }  
 }  
  
 /**  
 * Checks if the packet is valid with regards to header, footer,data - field - length and checksum.  
 * Returns the index of the illegal byte. If packet is ok, - 1 is returned.  
 */  
 public int isLegal() {  
  if (packet[0] != DLE)  
   return 0;  
    
  int size = packet[2];  
   
  if (size + 6 != packet.length)  
   return 2;  
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  if ( packet[packet.length  -  3] != calcChecksum() )  
   return packet.length  -  3;  
    
  if ( packet[packet.length  -  2] != DLE )  
   return packet.length  -  2;  
   
  if ( packet[packet.length  -  1] != ETX )  
   return packet.length  -  1;  
    
  return - 1;  
 }  
  
 /**  
 * Method that reads a Garmin - byte in the packet and returns it as a short.  
 */   
 prote cted short readByte(int packet_index) {  
  return (short) packet[packet_index];  
 }  
  
 /**  
 * Method that reads a Garmin - double in the packet and returns it as a double.  
 */  
 protected double readDouble(int packet_index) {        
  
  long res = 0;    
   
  res  += ( (long) packet[packet_index++] );  
  res += ( (long) packet[packet_index++] ) << 8;  
  res += ( (long) packet[packet_index++] ) << 16;  
  res += ( (long) packet[packet_index++] ) << 24;  
  res += ( (long) packet[packet_index++] ) << 32;  
  res += ( (long) packet[packet_index++] ) << 40;  
  res += ( (long) packet[packet_index++] ) << 48;  
  res += ( (long) packet[packet_index++] ) << 56;    
     
  return Double.longBitsToDouble(res);  
 }  
 
 /**  
 * Returns a human - readable string with information to the packet's contents.  
 */  
 
 public String toString() {  
  return "GarminPacket containing " + idToString(getID());  
 }  
 
 /**  
 * Method that reads a Garmin - float in the packet and returns it as a float.  
 */   
 protected float readFloat(int packet_index) {  
  int res = 0;  
  res += packet[packet_index++];  
  res += packet[packet_index++] << 8;  
  res += packet[packet_index++] << 16;  
  res += packet[packet_index++] << 24;  
 
  return Float.intBitsToFloat(res);    
 }  
 
  
 
}  
 

10.2.3 PositionDataPacket  
 
package dk.itu.haas.GPS.Garmin;  
 
import dk.itu.haas.GPS.*;  
 
public class PositionDataPacket extends GarminPacket implements IPosition{  
 private PositionRadians lat, lon;  
  
 /**  
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 * Treats the packet p as a packet containing position - data.  
 * Throws PacketNotRecognizedException if p is no t a position - data - packet.  
 * Throws InvalidPacketException if the packet contains too little data.  
 */  
 public PositionDataPacket(int[] p) {  
  super(p);  
  if (getID() != Pid_Position_Data) {  
   throw(new PacketNotRecognizedException(Pid_Position_Data, getI D()));  
  }  
   
  if (getDataLength() != 16) {  
   throw(new InvalidPacketException(packet, 2));  
  }  
   
  lat = new PositionRadians(readDouble(3));  
  lon = new PositionRadians(readDouble(11));  
 }   
  
 /**  
 * This method is a copy - constructor allowing to "upgr ade" a GarminPacket to a PositionPacket.  
 * Throws PacketNotRecognizedException if p is not a position - data - packet.  
 */   
 public PositionDataPacket(GarminPacket p) {  
  this( p.packet );    
 }  
  
 /**  
 * This method returns the latitude of the position.  
 */  
 public PositionRadians getLatitude() {  
  return lat;  
 }  
  
 /**  
 * This method returns the longitude of the position.  
 */  
 public PositionRadians getLongitude() {  
  return lon;  
 }  
  
 /**  
 * Returns a String containing the position in a human - readable format .  
 */  
 public String toString() {  
  StringBuffer res = new StringBuffer();  
  res.append(" \ nPosition:");  
  res.append(" \ nLatitude: " + lat.toString());  
  res.append(" \ nLongitude: " + lon.toString());    
  return res.toString();  
 }  
}  
 

10.2.4 PVTDataPacket  

pac kage dk.itu.haas.GPS.Garmin;  
import dk.itu.haas.GPS.*;  
/**  
* This class encapsulates the PVT (Position, velocity and time) packet.  
* After receiving a Cmnd_Start_Pvt - packet, the GPS will continually transmit  
* packets of the PVT - type.  
*/  
 
public class PV TDataPacket extends GarminPacket implements IPosition, ITime {  
 
 protected float alt;    // Altitude  
 protected float epe;    // Estimated position error  
 protected float eph;    // Horizontal epe  
 protected float epv;    // Vertical epe  
 protected int fi x;      // Position fix  
 protected double  tow;     // Time of week (seconds).  
 protected PositionRadians lat;  // Latitude  
 protected PositionRadians lon;  // Longitude  
 protected float veast;     // Velocity east.  
 protected float vnorth;     // Velocity nor th.  
 protected float vup;    // Velocity up.  
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 protected float msl_hght;   //  
 protected int leap_scnds;   // Time difference between GPS and GMT (UTC)  
 protected long wn_days;     // Week number days.  
  
 /**  
 * Treats the packet p as a packet containing PVT - data.  
 * Throws PacketNotRecognizedException if p is not a PVT - packet.  
 * Throws InvalidPacketException if the packet contains too little data.  
 */   
 public PVTDataPacket(int[] p) {  
  super(p);  
   
  if (getID() != Pid_Pvt_Data) {  
   throw(new PacketNotReco gnizedException(Pid_Pvt_Data, getID()));  
  }  
   
  if (getDataLength() != 64) {  
   throw(new InvalidPacketException(packet, 2));  
  }  
     
  alt = readFloat(3);  
  epe = readFloat(7);  
  eph = readFloat(11);  
  epv = readFloat(15);  
  fix = readWord(19);  
  tow =  readDouble(21);  
  lat = new PositionRadians( readDouble(29));  
  lon = new PositionRadians( readDouble(37));  
  veast = readFloat(45);  
  vnorth = readFloat(49);  
  vup = readFloat(53);  
  msl_hght = readFloat(57);  
  leap_scnds = readWord(61);  
  wn_days = read Long(63);  
 }  
  
 /**  
 * This method is a copy - constructor allowing to "upgrade" a GarminPacket to a PVTDataPacket.  
 * Throws PacketNotRecognizedException if p is not a PVT - data - packet.  
 */   
 public PVTDataPacket(GarminPacket p) {  
  this( p.packet );    
 }  
  
  
 /** Returns the hour of the day. */  
 public int getHours() {  
  int hour = (int) tow;  
  hour = hour % (24 * 60 * 60); // Remove all preceding days.  
  hour = hour / 3600;  
  return hour;  
 }  
  
 /** Returns the minute of the hour. */  
 public short getMinute s() {  
  int minute = (int) tow;  
  minute = minute % (24 * 60 * 60); // Remove all preceding days.  
  minute = minute / 60;  
  minute = minute % 60;  
  return (short) minute;  
 }  
  
 /** Returns the second of the minute. */  
 public short getSeconds() {  
  return (short) (tow % 60);  
 }   
  
 /**  
 * This method returns the latitude of the position.  
 */  
 public PositionRadians getLatitude() {  
  return lat;  
 }  
  
 /**  
 * This method returns the longitude of the position.  
 */  



 40

 public PositionRadians getLongitude() {  
  ret urn lon;  
 }   
}  
 
 

10.2.5 TimeDataPacket  
package dk.itu.haas.GPS.Garmin;  
 
import dk.itu.haas.GPS.*;  
 
/**  
* This class encapsulates the information of a Garmin - Date - Time - packet.  
*/  
 
public class TimeDataPacket extends GarminPacket implements ITime, IDate{  
 / ** Month (1 - 12) */  
 protected short month;   
 /** Day (1 - 31) */  
 protected short day;  
 /** Year. */  
 protected int year;  
 /** Hour of the day. */  
 protected int hour;  
 /** Minute of the hour. */  
 protected short minute;  
 /** Second of the minute. */  
 prote cted short second;    
  
 /**  
 * Treats the packet p as a packet containing Time - data.  
 * Throws PacketNotRecognizedException if p is not a Time - packet.  
 * Throws InvalidPacketException if the packet contains too little data.  
 */   
 public TimeDataPacket (int [] p) {  
  super(p);  
   
  if (getID() != Pid_Date_Time_Data) {  
   throw(new PacketNotRecognizedException(Pid_Date_Time_Data, getID()));  
  }    
   
  if (getDataLength() != 8) {  
   throw(new InvalidPacketException(packet, 2));  
  }  
   
  month = readByte(3);  
  day = readByte(4);  
  year = readWord(5);  
  hour = readWord(7);  
  minute = readByte(9);  
  second = readByte(10);  
 }  
  
 /**  
 * Treats the packet p as a packet containing Time - data.  
 * Throws PacketNotRecognizedException if p is not a Time - packet.  
 * Throws In validPacketException if the packet contains too little data.  
 */   
 public TimeDataPacket (GarminPacket p) {  
  this(p.packet);  
 }  
  
 /** Returns the day of the month. */  
 public short getDay() {  
  return day;  
 }  
  
 /** Returns the month. */  
 public short ge tMonth() {  
  return month;  
 }  
  
 /** returns the year. */  
 public int getYear() {  
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  return year;  
 }  
  
 /** Returns the hour of the day. */  
 public int getHours() {  
  return hour;  
 }  
  
 /** Returns the minute of the hour. */  
 public short getMinutes() {  
  r eturn minute;  
 }  
  
 /** Returns the second of the minute.*/  
 public short getSeconds() {  
  return second;  
 }  
  
 /**  
 * Returns the value of this packet in a human - readable format.  
 */  
 public String toString() {  
  StringBuffer res = new StringBuffer();  
  i f (hour < 10)  
   res.append("0");  
  res.append(hour +":");  
  if (minute < 10)  
   res.append("0");  
  res.append(minute +":");  
  if (second < 10)  
   res.append("0");     
  res.append(second + " on ");  
  res.append(day + "/");  
  res.append(month + " - " + year);  
  return res.toString();  
 }  
}  
 

10.2.6 WaypointDataPacket  

package dk.itu.haas.GPS.Garmin;  
 
import dk.itu.haas.GPS.*;  
 
/**  
* This class encapsulates a Waypoint - packet. The Garmin - protocol contains a huge amount of different  
* Waypoint - Packet specifications . Only the one labelled D108 is implemented so far.  
*/  
public class WaypointDataPacket extends GarminPacket implements IWaypoint{  
 /**  
 * Holds information about which waypoint - format this Garmin - unit uses. The default is 108.  
 */  
 protected static int da tatypeversion = 108;  
  
 /** Class of waypoint. */  
 protected short wpt_class;  
 /** Color of waypoint when displayed on the GPS.*/  
 protected short color;  
 /** Display options.*/  
 protected short dspl;  
 /** Attributes. */  
 protected short attr;  
 /** Way point symbol. */  
 protected int smbl;  
 /** Subclass of waypoint */  
 protected short[] subclass;  
 /** Latitude of waypoint. */  
 protected PositionDegrees lat;  
 /** Longitude of waypoint. */  
 protected PositionDegrees lon;  
 /** Altitude. */  
 protected float alt;  
 /** Depth. */  
 protected float depth;  
 /** Proximity distance in meters. */  
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 protected float dist;  
 /** State.*/  
 protected char[] state;  
 /** Country code.*/  
 protected char[] cc;  
 /** Waypoint name. */  
 protected String name;  
 /** Waypoint comment.  */  
 protected String comment;  
 /** facility name. */  
 protected String facility;  
 /** City name. */  
 protected String city;  
 /** Address number */  
 protected String address;  
 /** Intersecting road label.*/  
 protected String cross_road;  
  
 /**  
 * Throws a PacketNotRecognizedException if the Waypoint - dataformat is not implemented.  
 */  
  
 public WaypointDataPacket(int[] p) {  
  super(p);  
   
  if (getID() != Pid_Wpt_Data) {     
   throw(new PacketNotRecognizedException(Pid_Wpt_Data, getID()));  
  }    
   
  swit ch (datatypeversion) {  
   case 108 :  
    initD108();  
    break;  
   default :  
    System.out.println("Waypoint - type " + datatypeversion + " not supported.");  
    throw(new PacketNotRecognizedException(Pid_Wpt_Data, getID()));  
  }  
 }  
  
 public WaypointDataPa cket(GarminPacket p) {  
  this( (int[]) p.packet.clone() );  
 }  
  
 /**  
 * Configures this packet as a D108 (Waypoint).  
 */  
 private void initD108() {  
  long l;  
  l  = readLong(27);    
  // Calculate from semicircles to degrees.  
  lat = new PositionDegrees( (l  * 180) / Math.pow(2.0d, 31.0d) );  
  l = readLong(31);  
  lon = new PositionDegrees( (l * 180) / Math.pow(2.0d, 31.0d) );    
  name = readNullTerminatedString(49);  
 }  
   
  
 /**  
 * Sets which version of the packet that this class should treat.  
 * <br/><b> Not e: </b>Setting this value will affect all instances of the class.  
 */  
 public static void setDatatypeVersion(int v) {  
  datatypeversion = v;  
 }  
  
 /**  
 * This method returns the latitude of the waypoint.  
 */  
 public PositionRadians getLatitude() {  
  retur n lat.convertToRadians();  
 }  
  
 /**  
 * This method returns the longitude of the waypoint.  
 */  
 public PositionRadians getLongitude() {  
  return lon.convertToRadians();  
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 }  
 
 
 /**  
 * This method returns the name of the waypoint.  
 */   
 public String getName()  {  
  return name;  
 }  
}  
 

10.2.7 ProductDataPacket  
 
package dk.itu.haas.GPS.Garmin;  
 
public class ProductDataPacket extends GarminPacket {   
 /** Product - ID of GPS. */  
 protected int productID;  
 /** Software version in GPS.*/  
 protected int SWversion;  
 /** De scription of GPS as given by GPS. */  
 protected String productDesc;  
  
 /**  
 * Treats the packet p as a packet containing product - data.  
 * Throws PacketNotRecognizedException if p is not a product - data - packet.  
 */  
 public ProductDataPacket(int[] p) {  
  supe r(p);  
  if (getID() != Pid_Product_Data) {  
   throw(new PacketNotRecognizedException(Pid_Product_Data, getID()));  
  }    
   
  productID = readWord(3);  
  SWversion = readWord(5);  
  productDesc = readNullTerminatedString(7);  
 }  
  
 /**  
 * This method is a cop y- constructor allowing to "upgrade" a GarminPacket to a ProductDataPacket.  
 * Throws PacketNotRecognizedException if p is not a product - data - packet.  
 */   
 public ProductDataPacket(GarminPacket p) {  
  this( p.packet );    
 }  
  
  
 /** Returns the product ID o f the GPS.*/  
 public int getProductID() {  
  return productID;    
 }  
  
 /** Returns the version of the software in the GPS. */  
 public int getSWVersion() {  
  return SWversion;  
 }  
  
 /** Returns the supplied description of the GPS. */  
 public String getDescr iption() {  
  return productDesc;  
 }   
 /** Returns a human - readable version of this packet. */  
 public String toString() {  
  StringBuffer res = new StringBuffer();  
  res.append(productDesc + ' \ n');  
  res.append("Product ID: " + productID);  
  res.append(" \ nSoftware version: " + SWversion);  
  return res.toString();  
 }  
  
}  
package dk.itu.haas.GPS.Garmin;  
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10.2.8 ProtocolDataPacket  
public class ProtocolDataPacket extends GarminPacket {  
  
 protected char[] tags;  
 protected int[]  data;  
  
 /**  
 * Treats the packet  p as a packet containing data about which protocols the GPS support.  
 * Throws PacketNotRecognizedException if p is not a product - data - packet.  
 */    
 public ProtocolDataPacket(int[] p) {  
  super(p);  
  if (getID() != Pid_Protocol_Array) {  
   throw(new Pack etNotRecognizedException(Pid_Protocol_Array, getID()));  
  }    
   
  if (getDataLength() % 3 != 0) {  
   throw(new InvalidPacketException(packet, 2));      
  }  
   
  tags = new char[getDataLength() / 3];  
  data = new int[getDataLength() / 3];  
   
  int packet_in dex = 3;  
  int array_index = 0;  
  while (packet_index != getDataLength() + 3) {  
   tags[array_index] = (char) readByte(packet_index++);  
   data[array_index] = readWord(packet_index);  
   packet_index += 2;  
   array_index++;  
  }    
 }  
  
 public ProtocolDataPa cket(GarminPacket p) {  
  this(p.packet);  
 }  
  
 /**  
 * This method will return the exact version of a protocol.  
 * If the protocol is not supported by the GPS, the method returns - 1.  
 */  
 public int getVersion(char tag, int protocol) {  
  for (int i = 0 ; i  < tags.length ; i++) {  
   if (tags[i] == tag) {  
    if ( data[i] / protocol == 1)  
     return data[i];  
   }  
  }  
  return - 1;  
 }  
  
 public String toString() {  
  StringBuffer res = new StringBuffer();  
  res.append("Tag: \ tData: \ n");  
  for (int i = 0 ; i < ta gs.length ; i++) {  
   res.append(tags[i] + " \ t" + data[i] + ' \ n');  
  }  
  return res.toString();  
 }  
}  
 
 

10.2.9 RecordsPacket  
package dk.itu.haas.GPS.Garmin;  
 
/**  
* This packet is transmitted between devices before a large transfer of data - units, ie. a trans fer of 
waypoints.  
*  
*/  
public class RecordsPacket extends GarminPacket {  
 /** The number of records to come, that this packet announces. */  
 protected int number;  
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 public RecordsPacket(int[] p) {  
  super(p);  
   
  if (getID() != Pid_Records) {  
   throw(n ew PacketNotRecognizedException(Pid_Records, getID()));  
  }  
   
  if (getDataLength() != 2) {  
   throw(new InvalidPacketException(packet, 2));  
  }  
   
  number = readWord(3);    
 }  
  
 public RecordsPacket(GarminPacket p) {  
  this(p.packet);  
 }  
  
 /** Returns the number of records that this packet announces. */  
 public int getNumber() {  
  return number;  
 }  
}  
 

10.2.10 GarminInputStream  
 
package dk.itu.haas.GPS.Garmin;  
import java.io.*;  
 
/**  
* This class provides the functionality of automatically removing the do uble DLEs from the GPS -
inputstream.  
* The double - DLEs can be found in the size - ,data - , and checksum - fields.  
* The only method providing the filtering - functionality is read().  
*/  
public class GarminInputStream extends FilterInputStream {  
 /*  
 * Last value read.  
 */  
 private int prev;  
  
 /**  
 * Takes the stream to the GPS - unit as an argument.  
 */  
 public GarminInputStream(InputStream i) {  
  super(i);  
  in = i;  
  prev = 0;  
 }    
    
 /**  
 * Reads a packet from the stream. <br/>  
 * <b> Note: </b> Method assumes  that it's called between packets, ie. when the first byte of a packet 
is the  
 * next in the stream. If this condition is met, the method will leave the stream in the same state.  
 */   
 public int[] readPacket() throws InvalidPacketException, IOException {  
  int c;  
  int[] packet;  
  int id, size;  
  c = read();  
   
  if (c != GarminPacket.DLE) {  
   throw (new InvalidPacketException( new int[] { GarminPacket.DLE }, 0));  
  }  
     
  id = read();  
  size = read();  
  packet = new int[size + 6];  
  packet[0] = GarminP acket.DLE;  
  packet[1] = id;  
  packet[2] = size;  
  for (int i = 0 ; i < size + 3 ; i++)  



 46

   packet[3 + i] = read();  
    
  if (packet[packet.length -  2] != GarminPacket.DLE) {  
   throw (new InvalidPacketException(packet, packet.length -  2));  
  }  
   
  if (pa cket[packet.length -  1] != GarminPacket.ETX) {  
   throw (new InvalidPacketException(packet, packet.length -  1));  
  }  
  return packet;  
 }  
  
 /**  
 * Returns the next byte from the stream. Makes sure to remove DLE stuffing.   
 */   
 public int read() throws IOE xception{  
  int c = in.read();  
  if ( prev == 16 && c == 16)  
   return prev = in.read();  
  else  
   return prev = c;  
 }  
}  
 

10.2.11 GarminOutputStream  
 
package dk.itu.haas.GPS.Garmin;  
import java.io.*;  
 
/**  
* This class take care of adding DLE - stuffing to a ll packets sent to the GPS.  
* <b> NOTE: </b> Only the method write(GarminPacket) performs addition of DLE - stuffing. The remaining  
* methods write directly to the GPS without format - control.  
*/  
 
public class GarminOutputStream extends FilterOutputStream {   
 public GarminOutputStream(OutputStream o) {  
  super(o);  
 }  
      
 public synchronized void write (GarminPacket packet) throws IOException, InvalidPacketException {  
  if (packet.isLegal() != - 1) {     
   throw (new InvalidPacketException(packet.getPacket() , packet.isLegal()));  
  }  
  write(packet.getByte(0));  
  write(packet.getByte(1));  
   
  int c;  
  // Iterate through size - field, data - field and checksum - field. Add stuffing where necessary.  
  for (int i = 0 ; i < packet.getByte(2) + 2 ; i++) {  
   c = packet. getByte(i + 2);     
   write(c);  
   if (c == GarminPacket.DLE)  
    write(c);     
  }  
   
  write(GarminPacket.DLE);  
  write(GarminPacket.ETX);    
  flush();  
 }   
}  

10.2.12 GarminListener  
package dk.itu.haas.GPS.Garmin;  
 
/**  
 This interface should be implemente d by classes that are interested in getting all the Garmin - packets  
 transmitted by a Garmin - GPS. Listener's will receive all packets including ACKs and NAKs. Only 
exception  
 are malformed packets.  
*/  
 
public interface GarminListener {  
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 /** This method will  be called for each packet received from the GPS. */  
 public void GarminPacketReceived(GarminPacket p);  
}  
 

10.2.13 InvalidPacketException  
package dk.itu.haas.GPS.Garmin;  
 
/**  
* This method is thrown from the constructors of the packet - classes, whenever the  int[] - array is not 
formatted according to the Garmin - packet - specs.  
*/  
public class InvalidPacketException extends RuntimeException {  
  
 private int[] packet;  
 private int index;  
  
 /**  
 * Creates an InvalidPacketException. pack is a reference to the byte - array that caused the exception.  
 * i is the index of the byte that was in error.  
 */  
 public InvalidPacketException(int[] pack, int i) {  
  packet = pack;  
  index = i;  
 }  
  
 /**  
 * Returns the packet that caused the exception to be thrown.  
 * <b>Note:</b>  The return - value is a reference to the original array. Changes will likely propagate  
 * to other parts of the program.  
 */  
 public int[] getPacket() {  
  return packet;  
 }  
  
 /**  
 *  
 */  
  
 /**  
 * Returns the index of the first erroneously configured byte .  
 */  
 public int getIndex() {  
  return index;  
 }  
  
 /**  
 * Returns a formatted string showing which byte is wrong.  
 */  
 public String toString() {  
  StringBuffer res = new StringBuffer();  
  res.append(" \ nByte \ tvalue \ n");  
  for (int i = 0 ; i < packet.leng th ; i++) {  
   res.append(" " + i+" \ t"+packet[i]);  
   if (i == index)  
    res.append(" < -  Erroneous");  
   res.append(' \ n');  
  }  
  return res.toString();  
 }  
}  
 

10.2.14 PacketNotRecognizedException  
 
package dk.itu.haas.GPS.Garmin;  
 
/**  
* This exception is th rown whenever a method expects one type of packet, but receives another.  
* An example is if a PositionDataPacket is initialized with the byte - array containing time - data.  
* This exception is a runtime exception because it's assumed that there will in most c ases be type -
checking  
* of packets.  
*/  
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public class PacketNotRecognizedException extends RuntimeException {  
  
 /**  
 * expected is the type of packet that the method was expecting. actual is the type of the packet that  
 * it received.  
 */  
 public PacketNo tRecognizedException(int expected, int actual) {  
  super(  " \ nPacket initialization error: \ n" + "Expected: " +  
    GarminPacket.idToString(expected) + ' \ n' +  
    "received: " + GarminPacket.idToString(actual) + ' \ n');  
 }  
}  

10.2.15 UnknownPacketException  
package dk.itu.haas.GPS.Garmin;  
 
public class UnknownPacketException extends Exception {  
  
}  
 

10.3 dk.itu.haas.GPS.services – package  

10.3.1 AreaAlarm  
package dk.itu.haas.GPS.services;  
import dk.itu.haas.GPS.*;  
import java.util.Vector;  
 
/**  
* This class imp lements an AreaAlarm - service. The class allows the user to specify two positions, which  
* will be used as opposite corners in a rectangular area. Whenever the GPS enters or exits the area all  
* listeners are notified through the IAlarmListener - interface.  
*/  
public class AreaAlarm implements IGPSlistener {  
 private GPS gps;  
 // The positions defining the rectangle to be used.  
 private PositionRadians bottom_longitude,  
       top_longitude,  
       left_latitude,  
       right_latitude;  
 
 private Vector alar mListeners;      
 private boolean inside;  
  
 public AreaAlarm(GPS g, Position p1, Position p2) {    
  gps = g;  
  gps.setAutoTransmit(true);  
  gps.addGPSlistener(this);  
   
  alarmListeners = new Vector();  
   
  PositionRadians l1, l2;  
  l1 = p1.getLatitude();  
  l2 = p2.getLatitude();  
  if (l1.equals(l2))  
   throw (new RuntimeException("No area. Latitude of point 1 equals latitude of point 
2."));  
    
  if (l1.greaterThan(l2)) {  
   right_latitude = l1;  
   left_latitude = l2;  
  } else {  
   right_latitude = l2;  
   left_latitude = l1;  
  }  
 
  l1 = p1.getLongitude();  
  l2 = p2.getLongitude();  
  if (l1.equals(l2))  
   throw (new RuntimeException("No area. Longitude of point 1 equals longitude of point 
2."));  
   
  if (l1.greaterThan(l2)) {  
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   top_longitude = l1;  
   botto m_longitude = l2;  
  } else {  
   top_longitude = l2;  
   bottom_longitude = l1;  
  }  
 }  
  
 /**  
 * Adds l to the list of listeners interested in receiving notification when the GPS enters or exits 
the area.  
 */  
 public void addAlarmListener(IAlarmListener l) {  
  // Only allow a listener to be registered once.    
  if (alarmListeners.contains(l))  
   return;  
   
  alarmListeners.add(l);  
  return;        
 }  
 
 /**  
 * Removes the the Alarm - listener l from the list of Waypoint - listeners.  
 */  
 public void removeAlarmList ener(IAlarmListener l) {  
  while (alarmListeners.removeElement(l)) {}  
 }  
   
 
 /**  
 * This method propagates the information that the gps has exited the area to all listeners.  
 */  
 protected void fireOutside() {  
  for (int i = 0 ; i < alarmListeners.size() ; i++) {  
   ((IAlarmListener) alarmListeners.elementAt(i)).exitedAlarm();  
  }      
 }  
  
 /**  
 * This method propagates the information that the gps has entered the area to all listeners.  
 */  
 protected void fireInside() {  
  for (int i = 0 ; i < alarmListene rs.size() ; i++) {  
   ((IAlarmListener) alarmListeners.elementAt(i)).enteredAlarm();  
  }      
 }  
  
 public void timeReceived(ITime t) {}  
  
 public void dateReceived(IDate d) {}  
  
 public void positionReceived(IPosition pos) {  
  System.out.println("Areaalarm : Received pos. Analyzing!");  
  if (inside == false) {     
   if (  (pos.getLatitude().greaterThan(left_latitude)) &&  
     (pos.getLatitude().smallerThan(right_latitude)) &&  
     (pos.getLongitude().greaterThan(bottom_longitude)) &&  
     (pos.getLongitude( ).smallerThan(top_longitude))) {  
    inside = true;  
    fireInside();      
   }  
  } else {  
   if (   !((pos.getLatitude().greaterThan(left_latitude)) &&  
     (pos.getLatitude().smallerThan(right_latitude)) &&  
     (pos.getLongitude().greaterThan(bottom_lon gitude)) &&  
     (pos.getLongitude().smallerThan(top_longitude)))) {  
    inside = false;  
    fireOutside();  
   }  
  }    
 }  
}  
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10.3.2 IAlarmListener  
 
package dk.itu.haas.GPS.services;  
 
/**  
* This interface allows a class to listen on an AreaAlarm.  
*/  
public  interface IAlarmListener {  
 /**  
 * This method is called by the AreaAlarm when the GPS exists the area.  
 */  
 public void exitedAlarm();  
 
 /**  
 * This method is called by the AreaAlarm when the GPS enters the area.  
 */   
 public void enteredAlarm();  
}  
 

10.4 dk.itu.haas.GPS.examples – package  

10.4.1 ConnectionTest  
 
package dk.itu.haas.GPS.examples;  
import dk.itu.haas.GPS.*;  
import dk.itu.haas.GPS.Garmin.*;  
 
import javax.comm.*;  
import java.util.Enumeration;  
import java.util.Vector;  
import java.io.*;  
 
/**  
* A simple test - program that queries the GPS for a description of itself. <br/>  
* A good way to initially test the connection to the GPS. <br/>  
* Attempts to turn off the GPS after retrieving the description.  
*/  
 
class ConnectionTest {  
 /** The communication p ort being used. */  
 String portname;  
 BufferedReader inuser;  
 GPS gps;  
 CommPort port;  
 BufferedInputStream input;  
 BufferedOutputStream output;  
  
 public static void main(String args[]) {  
  new ConnectionTest();  
 }  
  
 public ConnectionTest() {  
  inuser =  new BufferedReader(new InputStreamReader(System.in));  
  String portname = ListPorts();  
  String gpsbrand = ListGPS();  
   
  try {  
   port = CommPortIdentifier.getPortIdentifier(port).open("ConnectionTest", 3000);  
  } catch (NoSuchPortException e) {  
   Syst em.out.println("Port not found!");  
   return;  
  } catch (PortInUseException e) {  
   System.out.println("Port already in use by " + e.currentOwner);  
   return;  
  }  
   
  try {  
   input = new BufferedInputStream(port.getInputStream());  
   output = new Buffere dOutputStream(port.getOutputStream());     
  } catch (IOException e) {  
   System.out.println("Error opening port " + portname);  
   return;  
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  }  
  if (gpsbrand.equals("GARMIN") ) {  
   gps = new GarminGPS(input, output);  
  }  
  try {  
   Thread.sleep(1500);  
  } catch (InterruptedException e) {}  
   
  System.out.println("Connected to GPS:");    
  System.out.println( gps.getDescription());  
  gps.shutdown(false);  
 }  
 
 /**  
 * Ok. Ridiculous method, but I'm hoping that more GPS - types will be added later.  
 * Lists the t ypes of GPS that are available and lets the user pick one.  
 */    
 private String ListGPS() {  
  int index = - 1;  
  while (index == - 1) {  
   System.out.println(" \ nAvailable GPS - types:");  
   System.out.println(" 1. Garmin");  
   System.out.print("Select GPS: " );  
   String input = readFromUser();  
    
   try {  
    index = Integer.parseInt(input);  
   } catch (NumberFormatException e) {  
    index = - 1;  
    continue;     
   }  
    
   if (index != 1) {  
    index = - 1;  
    continue;  
   }  
  }  
  switch (index) {  
   case 1  :  
    return "GARMIN";  
   default :  
    return "unknown";  
  }  
 }   
  
 private String ListPorts() {  
  Vector names = null;  
  int index = - 1;    
  while (index == - 1) {  
   int j = 1;  
   names = new Vector();  
   System.out.println("Available ports: ");  
   CommPortIdentifier c;  
   for (Enumeration i = CommPortIdentifier.getPortIdentifiers() ; i.hasMoreElements() ;) 
{  
    c = (CommPortIdentifier) i.nextElement();  
    System.out.print(j++ +". " + c.getName());  
    names.add(c.getName());  
    if (c.getPortType() ==  CommPortIdentifier.PORT_SERIAL)  
     System.out.print(" \ t SERIAL \ n");  
    if (c.getPortType() == CommPortIdentifier.PORT_PARALLEL)  
     System.out.print(" \ t PARALLEL \ n");     
   }  
   System.out.print("Select port: ");  
   String input = readFromUser();  
    
   try {  
    index = Integer.parseInt(input);  
   } catch (NumberFormatException e) {  
     index = - 1;  
     continue;     
   }  
    
   if ( (index < 1) || (index  >= names.size()) ) {      
    index = - 1;  
    continue;      
   }  
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  }  
   
  return names.elementAt( index -  1).toString();  
 }  
  
 public String readFromUser() {  
  try {  
   return inuser.readLine();  
  } catch (IOException e) {  
   return "";  
  }     
 }  
}  
 

10.4.2 AreaAlarmDemo  
 
package dk.itu.haas.GPS.examples;  
import dk.itu.haas.GPS.*;  
import dk.itu.haas.GPS .services.*;  
import dk.itu.haas.GPS.Garmin.*;  
import javax.swing.*;  
import java.awt.event.*;  
import java.awt.*;  
import java.io.*;  
import javax.comm.*;  
 
public class AreaAlarmDemo extends JFrame implements ActionListener, IGPSlistener, IAlarmListener {  
 GPS gps;    
 AreaAlarm alarm;  
 Position pos1 = null, pos2 = null;  
 IPosition current = null;   
 JLabel indicator;  
 JButton mark1;  
 JButton mark2;  
 BufferedInputStream input;  
 BufferedOutputStream output;  
 
  
 public static void main(String args[]) {  
  new AreaA larmDemo();  
 }  
  
 public void actionPerformed(ActionEvent e) {  
  if ( (e.getActionCommand().equals("mark1")) && (current != null)) {  
   mark1.setEnabled(false);  
   pos1 = new Position(current);  
   current = null;  
  }  
   
  if ( (e.getActionCommand().equals( "mark2")) && (current != null)) {  
   mark2.setEnabled(false);  
   pos2 = new Position(current);  
   current = null;     
  }  
   
  if ( (pos1 != null) && (pos2 != null) ) {  
   indicator.setText("Not inside area.");  
   alarm = new AreaAlarm(gps, pos1, pos2);  
   alarm.addAlarmListener(this);  
   gps.removeGPSListener(this);  
  }  
 }  
   
  
 public void exitedAlarm() {  
  indicator.setText("Not inside area.");  
 }  
 
 public void enteredAlarm() {  
  indicator.setText("Inside area.");  
 }  
  
 public AreaAlarmDemo() {    
  super( "AreaAlarm - demonstration");  
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  CommPort port;  
   
  try {  
   port = CommPortIdentifier.getPortIdentifier("COM1").open("AreaAlarmDemo", 3000);  
  } catch (NoSuchPortException e) {  
   System.out.println("COM1 not found!");  
   return;  
  } catch (PortInUseExcepti on e) {  
   System.out.println("Port already in use by " + e.currentOwner);  
   return;  
  }  
   
  try {  
   input = new BufferedInputStream(port.getInputStream());  
   output = new BufferedOutputStream(port.getOutputStream());     
  } catch (IOException e) {  
   System.out.println("Error opening COM1");  
   return;  
  }    
     
  gps = new GarminGPS(input, output);  
  gps.setAutoTransmit(true);  
  gps.addGPSlistener(this);  
   
   
  indicator = new JLabel("Nothing recorded yet.", JLabel.CENTER);  
  getContentPane().setLay out(new BorderLayout());  
   
  mark1 = new JButton("Mark position 1");  
  mark1.setActionCommand("mark1");  
  mark1.addActionListener(this);  
  mark2 = new JButton("Mark position 2");  
  mark2.setActionCommand("mark2");  
  mark2.addActionListener(this);  
   
   
  getContentPane().add(mark1, BorderLayout.NORTH);  
  getContentPane().add(mark2, BorderLayout.SOUTH);  
  getContentPane().add(indicator, BorderLayout.CENTER);  
     
  setDefaultCloseOperation(EXIT_ON_CLOSE);  
  setSize(320,200);  
  setLocationRelativeTo(null);      
  show();  
   
  System.out.println(gps.getDescription());  
 }    
   
 public void timeReceived(ITime t) {}  
 public void dateReceived(IDate d) {}  
  
 public void positionReceived(IPosition pos) {  
  System.out.println("Received!");  
  current = pos;  
 }  
}  
 
 


