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M 1. Motivation of RNN Search 
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2. Background and Related work 
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2.2 Wireless Data Broadcast 
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2.3 On Air Index  
 

R?UV|}
`a+·9_3 back-tracking
¨[o��
u#NT0Q´S{|}
6g

`aÎâÊJOP#QfS6g
`a+´�5�

�
CDËQ6gÑ+�3ñV|}#ï1+5

� ¡f}��CD
ÌÍ�ëq�6g
ÌÍ

4S+y�3ñ��LÔ/��CD��Î
g

m#4S
+QR?
CDE+��CD�|Qs 
disk þ memory 
9Ï�|�+�TQdt
Ñc

f}#ï�S{
|}ß-R?��«\
¢£�

�+neÐ23QUV|}<=Ñc��
� ¡

f¡XÔ�u³��
��#èsM 2 R-tree 
index 
6gÌÍ- root+R1+R2#�����È

q2+yÒÓ
ÌÍ(visit sequence)-� root+N{ 
R2+ì{ R1#ï6gÌÍ���
ÌÍßàÎs

M 3(a) õQÔÕbÖ
 access latency#ï1+

branch-and-bound 
 search approach � access 
latency TUß-b�ug#67��&'-+pq

�TsM 3(b) sequentially 
ª£qÐ|} 
MBRs#NT+0�ª¡â×¨ß�3
 MBRs 
traversal+Îßâ�ìc
 index search 
performance#ès+����È q1+f} R1 -
f�
stC³#n��fS6g`a�Ø¢£�

Ù×
��>Ú+V�u�26g`aÛ{|}

�����
��#   

 
(a) MBR structure.       (b) R-tree index 
 
M 2. A running example of R-tree index 

 

 
 
M 3. Linear access on a wireless broadcast channel. 

 
3. Design Rules for On Air Index  
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4. A New Index for On Air RNN Search. 
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4.1 Rdnn-Tree 
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M 4. Data structure of Rdnn-Tree. 

 
4.2 Jump-Rdnn Tree (Jump Rdnn-tree) 
 

¢£��zc
 On Air Index s~ 3 �õã8

9³ initial probe waiting@³��CD�Tx 
efficient data placement ���à#�NOpq

stQ0���à¨Øz Rdnn-Tree# 
� ³ initial probe waitin&²R?
i¡-_3�

î��
ª¡+[\���Û
>g#NT0ð


�¡â��ð� broadcast cycle �Ö+ÔÕòó
 
access latency [Ö#pq
i¡-+T�� sub-tree 
���ÎCD���â�g�+/ sub-tree 
��

g !Ð°g/ sub-tree�®
CD+"�CD� 
��
2(+ß-Lð� index tree g +V��

gõ�
CD#TM 4 �è+6gø;Î- B+B1+
b1+a+b+c+d+b2+e+f+g+B2+b3+h+i+b4+
j+k+l#67#3õ�
 cyclic index structure+�
� index nodeæçDFS traversal 
ÌÍ ���3

ÒÓ
 index node 
��+,-õ�
 jump pointer
sM 5 õQ+ï��� index node	� jump 
pointer+index treell jump pointer 4$%«&Á

cycle+n index search �Zdt index node��+

ß3Z root ��HI+àÑ index search ö jump 
pointer'ÍHIßâ� back-tracking 
OP# 
� ³��CD�²sÐ®õã+pq#3 cyclic 
index structurenð� broadcast cycle ß��îdt 



��+´��¶��CD+n��CD�b�#6

7+index tree 
[\+�� index nodeF� fan-out 
� sub- treesy� fan-out � pointers(�ú�

sub-trees 
��#fS6g`aï�S{|}
�

{+MU´���~�+å- next � jump+ß)� 
jump 
*G+å- next+n next ß3��(�+

dt search tree 
 non-leaf node´3+,�� 
jump pointer ,�+-¨
 sub- tree 
 pointer	�

�¹+ìí��CD�# 
� Efficient data placemen�²query point -æçð� 
search spaced�ÊJ+�.�¼J query 
>âÎ

éêÔ�I
u+F query È¼JY�
.��

2
��CD�g�+yð� index search 
u

ÎYc#ï1pqæç�� sub- tree MBR õ/®

0÷ø sub-tree 
gmÌÍ+ï� MBR õ/
®0

Y¥+ÒP1.�â¼J query 
>gY1# 

 

 

 
M 5. Jump Rdnn-Tree 
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M 6. Algorithm for RNN Search on Air . 
 
5. Performance Study 
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5.1.2 Compared Algorithms  
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5.1.3 Performance metrics 
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5.1.4 Parameters Setting 
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5.2 Performance Results 
 
5.2.1 The effect of packet size 
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M 8.  Packet size affects for uniform distribution 

 
M 9. Packet size affects for skew distribution 

 
5.2.2 The effect of data objects 
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M 10. Data objects affects for uniform distribution 

 

 
 
M 11.Data objects affects for skew distribution 

 
6. Conclusions and Future works 
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