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R*−tree: rectangle query on a point data set of size 10,000
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R*−tree: rectangle query on a point data set of size 10,000 (without NoInfo)
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R*−tree: Data set of size 75,431, Marion County, IN from TIGER Data
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R*−tree: Data set of size 75,431, Marion County, IN from TIGER Data
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R*−tree: rectangle query on a point data set of size 150,000 (without NoInfo)
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R*−tree: rectangle query on a point data set of size 150,000 (without NoInfo)
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Packed R−tree: rectangle query on a point data set of size 10,000
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Packed R−tree: rectangle query on a point data set of size 10,000 (without NoInfo)
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(Packed − R*): rectangle query on a point data set of size 10,000 (without NoInfo)

Next    
Double  
Repeat−l

�s!62�#�'�� G#� � � !v?b�,'��@�����@%B�*.>�����:�$#�G4&b�,'�*.>#���a�'��P)�#�����!"A*�X���$)��@%.h�*'B�����X����'��,�:(*J62*�*'e!6����G%#+%�!"��2
�s(*��y*�@)nwYEW�-'��,�K(*��)X����������'��,��(*J"2*�*';!6����G%5#�%�!"��2�w�xeEW�-'��,�*V

 �  � � ��� ��� � ��� ����� ��� � � � � �������

�����na�'��,AP!6��#�%1%-�@����!6��� %;���D3/�@)g����(0�[&�'���(*)��,(*%���!"��2�(�ao(*��y*�@) wYEW�-'��,�8J6�@(*)+%I�-������J"C�(�G!"���*'[!"G�E
a�'��UA*�@G��@� ��!=�H��������#��+!"��2��!"G�<����G�ao(0'��@)n�-�1&+'���(*)��,(*%-��!"��21(1)�CP��(*G!"�,(*J"J"C[��';�@(0�-�@)7�-'��,�*V�c����*�����,'
a+(0';(*G�,�-�,'<!"Ga+(*����!"��2]�����Iab�,'�.m�*'eG(*�����!"%K�����B.�(*����#��,Os�1O��*.q�����B!=��)���97�-'��,�*V]� ������!"%�%��@����!6����3/�
������%�!=)��,'4�����B&�'���(*)+�,(*%-��!"��2n�*.������[%�(*G��[)�(0��(n%-�,�<#+%�!"��2H!=��)���9��-'��,�@%<35!6����)�!v?b�,'��@� �K.�(*����#���%,Vn�8�
������%�!=)��,'5� 3��]G��,�-';!=�,%535���@�HG��@(*%�#�';!"��2BJ=(0�-�@����CH(*��)H��#���!"��2B��!"G��%�^������� #�G4&b�,'5�*.l���P)��@%���9$aoJ6�*'��@)
(*��)]������� #�G4&b�,'q�*.sa+(*��y*�,��%���#����@)X!=�\�-��Vu�g���@�H����#+�\��!"��2�a+(*��y*�,��%,Oo�����K����%-�5�*.���9Pa+J6�*'e!"��2�(���P)���!"%
a�'��*ab�*'���!"����(*Jb�-������K�$#�G4&b�,'��*.sa+(*��y*�,��%Y#�%-�@)]&$C[�����K���P)��*Vl�8�<(*%�%�#�G������(0�5(I���$)���#�%-�@%�(0�YJ6�@(*%-�
������ao(*��y*�,��(*��)X���P)��@%�)��I���*�5%���(0';�>a+(*��y*�,��%,V^�8�<������%�!")��,';�@)]�KEWA0(*J"#��@%�.m�*'�35��!"�e�[�����K!"��)���9[���P)��
#�%-�@%5������a+(*�;y*�,�>(*%�3/�@J"Jj(*%Y�KEWA0(*J"#��@%�.m�*'Y35��!"�e�]�����K���$)��4���*'�'��@%-ab����)�%��-�I(�e����%-�@�	O���9P�@)X� #+GK&b�,'
�*.ja+(*�;y*�,��%,V � #�'/)�!=%��,#�%�%�!"����(*%�%�#�G��@%/����(0�/�����Ya+(*��y*�,�q�,(*�[����J")I(K.�(*����#����*.���� %1f����*'�'��@%-ab����)�%~�-�
G@R�%<&$C �-�@%ekeV/�������4EWA|(*J"#��@%^3��>������%�!=)��,'q(0'���� �#%$O G@M$O G@z$O+M|Q�O+(*��) �	�Xf�(����P)���35!6���1.�(*����#��q��� % �
���*'�'��@%�a����+)�%^�-� � a+(*�;y*�,��%ekeV

�s!62�#�';� G�Q�%����U35%������H'��@%�#�J6��%�*.Y�����H���P)���EW&+(*%-�@)�(*�+)�a+(*��y*�,�FEW&o(*%-�@)gG��,�-';!"�,%�.h�*'Bw�x;EW�-'��,�@%I���
cYJ62*�*';!6����G � ��#�&+J6�*VX������-'��,�@%�(0'��I��';�@(0�-�@)�)�C$�+(*G!"�,(*J"J6C:.m�*'�(H)+(0��(:%-�,�<�*. G@R	�PO �����7ab��!"� ��%,V]�����

M �



0 10 20 30 40 50 60 70 80
1.25

1.3

1.35

1.4

1.45

1.5

1.55

1.6

1.65

1.7
x 10

5

m: [7  13  19  25  31  37  43  49  55  61  67  73]

av
er

ag
e 

la
te

nc
y 

(n
um

be
r 

of
 n

od
es

)

Double (rectangle query on a point data set of size 150,000)
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Double (rectangle query on a point data set of size 150,000)
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Double (rectangle query on a point data set of size 150,000)
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