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Algorithm 1. Range query processing algorithm
Input : query point q, range r
Output : A set R of objects located within query range

Initialize result set R <@
For each component ¢; in Component table C
Transform query point ¢ and range r to query filter F;
if (c,.filter AND F; >0 ) then
R =RUCOMPONENT_RANGEQUERY( c; q, r)

Tk, ofge] ¢ayF 2%¥ KW A A dagFd AT 5 Uk, vRE AXAETF AW 492 b
ol 7} BET & e AA Foly] wie] e HEUES I gL H9AHow £3E & Q. B
Aol gu¥W HWED HEAEA Froldll TRy Ao ¥ r& F83te] HIUE HolES ~lshuA 2
o] 95 AWste AXUEES Ao ¥AE AYE AAtete] 458 < Qoll sk, obd Hxd
ELS 4dEEd £ v, AXUE HolEd thd 2zlo] guHW Fo| ¥JERRYH I Ak ARE %
T FE =EE AEYsta 2] wxSdd gt AAE F3E 5 gtk AxdEd gk AAbE #ud $RT
9 Ao NS ddolER F QoA dgoR ke HEUE Qdas Mulsta vV R TR gAs
Fe 5 vk, gL Qo] £33 AXUE g~ REVL AA7A e Ao WY rR W AS FREY, &
B SE Ao wkedt 5= 9ir},

Algorithm 2. Third kNN query processing algorithm
Input : query point g, number of neighbor &
Output : k nearest neighbors to g

Initialize priority queue Q, S
Candidate set S <-kNN objects of the memory component
range r«distance from query point q to k' candidate
/*Scan component table C */
For each ¢; in C
Transform query range r to query filter F;
if (c,.filter AND F,) then
Q.enqueue(<root node of c;.index, MINDIST(q, root node of c,.index)>)
while (!Q.empty())
<n, d>=Q.pop()
if(d>r) then
break
else
if(n is leaf)
for each entry e in n
S.enqueue(e, DIST(q, €))
UPDATE r<DIST(q, farthest neighbor in S)
else
for each child d of n
N.enqueue(d, MINDIST(q, d))
while(!N.empty())
<n, d>=N.pop()
if(d>r) then
break
if(n is leaf)
for each entry e in n
S.enqueue(e, DIST(q, €))
UPDATE r—DIST(q, farthest neighbor in S)
else
for each child d of n
Q.enqueue(d, MINDIST(q, d))
return S
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511 513
EH6
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610
{
Component Key Spatial Block
Lv. range filter address
0 0-31 1101
1 0-7 1001
1 8-15 1011
2 0-3 1001
2 4-7 1011
2 8-11 0011
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(a) (b)
o Component A
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o 04
@ 2114|1012
o1 B EIERE
\
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Spatial filter for A ©

ZIHS3d 10-2022-0099745

[t]ofofafzfofofojofs]ofofaf2]o]o]

8

830

_19_



ZIHS3d 10-2022-0099745

=99
Query range
61"3 14 16
0
S%L7 |13 |15
2114|1012
11319 |11
Spatial filter for A

80~~~-|1|0|0|1|1|0|0|O|Of1|0|0|1|1|0(0O

Query filter Q

910~~~ 0|0|0|0|1|1|1|1(0f(0Oj0j0|0O|0|O0]|O

A AND Q

o,0,0/0|10(0|0O|O0O|O0O|Of(O0O|O|O(O]O

EHI0
In-memory 0-63
;,"V"q\\“ Level 1 (0-15 ) [16-31](32-47 | [48-63 ]
R
N L A (o-3 J(&-1 ]| 16-19][48.51 ]
QueryPoint ¥ ((4-7 ][(12-15](20-23 ] 52-55 |
Queryrange ------

(a) (b)
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