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An Efficient Range Search and Nearest Neighbor Search Algorithm
for Action Parts of Active Systems in Sparse Area

Jung-1I Kim' - Dong-Kweon Hong'

ABSTRACT

Various kind of disasters happens in our society. Most of them require immediate treatment to save life or to protect valuable products. When
an accident happens in a place, it is reported to the headguarter of emergency measures sysfem. According to the nature of accident several
treatments orders are transmitted to the related authorities. In this paper, we introduce an intelligent emergency measures system that uses
trigger mechanism of active databases. The system responds to various events spontaneously without intervention of mankind by triggering
proper rules. The most important part of an action in the system is the capability of searching places to apply adequate treatments quickly.
We have developed a new method for range queries and nearest neighbor queries which utilize the z-ordering technique to get fast responses.
Those new methods are further extended to handle more realistic actual distance of road among positions.

J|/E : &H CO|E|HO|A(Active database), B2t HO|E{HIO|A(Spatial Database), YHAA(Range search), H2H A2 (Nearest
neighbor search)
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(32! 2) Z-Ordering HE=

Z-orderingol A 249 A1R.9] 144 mapping L bit
interleaving € AHg8Zt &9 & 2742 M3 o)
A% F oAl 10342 A8EE Z3E 48 77 deH,
¥ A9 7z F87] A% Aol (29 3o veht Utk

Za = Shuffle('1,2, 1, 2", xa, ya)
= Shuffle('1,2, 1,2’,00,11) = 0101 = (Bho

(2 3) Shuffling® OI88H Z &t ALt Uy

(29 3)9 A Bit interleaving W& WehlE Shuffle('l,
2,1,2)9 dnle X#E9 g3 YREE vehle 2348
ANz AL 0 12 XHEE Jehiy 28 YHEE Yepdd
o|gA AAE Z#e (28 2)9 1Y WP} o] Zgko] H]
% 4$ A4 A8/ QA & FHeAe] 1uhF, ¥
AA AN Zke o &3tH WE 34 Qo] AT AL
ot 7 AA AN F3 A o] wE A F e o)Fel A

t}, o] 3§ Z3t& ol 839 99 F9J(Range Query)st HA
273 A (Nearest Neighbor Query)& dHAE T

e 49 ZHeol(Range Query) : 9]¢ AHANAN dAF o
o W EAse EE dolHE wEy F= 29

o H2 =4 Ao (NearestNeighbor Query) : 42l9] A
A AY 7+ Zol iAsHs dolHE ugsi d9,

= e gde 32 A4 249¢ 98 R-Treett Quad
Tree $¢ TR 24 A92[3,7,10,1118 AHg3hs
ot ol @ TR 4 AYAEE Aol TAY, 4, A
29 5o TFE Yuo 3 AN FAY Be 37
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4host A2y e EAHLE AWSIINE R-tree
o 2& ARTEE UF ¥gol At
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9x2 Fda7] AYHBAE Q92 Fze) 4 Pyol
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3. 32 HE #HA w3F

31 ¥4939
99 Able g AMelA wF R wEAE
A 99 Wl EAste T AAE HEH o dE

B9 “X, YoM %73 500 Vg ofe] HAEE FHole"d
T Hdgel g W 74 REAY APE FEACA AYE
ALEE 71ES] M ES BYE 053 2

3.1.1 ¥ 1 - ¢+d A (Exhaustive Search)

Exhaustive_search1(X, Y, Rad)
{
posx = X, posy = Y
while (scale * V (X~ posx) 2+ (Y— posy) ® <= 500)
{
posx, posydl B{lo] SlEA QY2g o] &8 HAL,
posx £ posyE ¥ FAAA ubg ggkeg 1
}
retum 2% ;
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3.1.2 49 2 - SEAMA(2)

Exhaustive_search2(X, Y, Rad)
{
/2%, 94 Zgez A AdY2st A4EHY Utk
AHAE o] fdle] Fogn st A9 FRHA HIse AY
A A Adx XNE Fevh
for(@A Q2 RE FF viLAA &3z A
28 ¢oHA)
{
Zt olel A ololdle X Z @& AE FOoE A WY
(posx, posy) ;
dist = scale * V (X~ posx) 24+ (Y—posy) ?;
if {(dist <= Rad)
A%E A%,

)
return 23,

)

7189 A4 e B 1% Y 25 SAM A (Exhaus-
tive search) 402 Fag @& 7] AsiA HA sfof
g Fgol UF AA FQ 1 9 Ax"d g 84
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dof 848 drd P dgo] AT HHA i
o2 % §o & 34 RE TEAE FH 99 Wl
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ojz} ¥t
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dE oY F7e FHEEo| HAYs HUL W o=
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wriog HriEs gok ARt Ay wg 7Y FolM Z-
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Z-ordering & ©-4% 234 FUAM Ay HA
FAE HAYE

2

(1) AzYel 9F ofyf BAE RS Z 3t 212 MY
ol A3t BE #HE9 Z gRo Ao,

2) AA¥e L8F 9 BAY HE Z & LE A
Yol EAgte 2E FHS Z B0 A0

e 214 SHez 49 vl EAsE AN HE 2
% Z,e B4 7 B 23 7 20 APE A8S $AY
& gt o] A viez TeT e PHe AT
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(38 4) AI4ET B-treel 0|33 EH

Atat= W (range_search)

1L

2.
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ALY 9% sig 2N Y B LER

. 223 Bo 2 @&
CAAHE BEe AKX Z BE Y FZ RS X Y A2 4

#x #EE A8 /A AY LaAF
f3te A Bt

Ex9 FR9 Hystd ¢4A gez ofFoAE
& 74

%7 RE FAHE f 2% 99¢ Tisie 29 ALY
d9e FAEn.

Zo) A z-ordering& Al

A% 992

e ZAYY Z @&
71, 728 At

. 379 2138 ©)8% AUz Z18Yg 2R e A

< ged
g g ERHo 2 A

F % 54 AHoz ¥ AE AVE F 3 3ol R o8k
Ag A,

range_search(x, v, r, category) //&X x, y ¥4 r, TF category

{

z1 = z_linear(x, y) ;

left_ low x = x - r;

leftlowy =y - r;

right_upper x = X'+ 1,

right_upper.y =y +r;

22 = z_linear(left_low_x, left_low_y) ;

23 = z_linear(right_upper_x, right_upper_y) ;
search_item = category, z2 ;

DECLARE LOC_CUR CURSOR FOR
SELECT location
FROM table
WHERE category = category AND
(location >= Z1 AND location <= Z2) ;

OPEN LOC_CUR;

while(1)

{
FETCH LOC_CUR INTO : z_result ;
if (sqlca.sqlcode == NOMORE)

break ;
else
{
reverse_lineax(zl x1, y1);/ Z1%& ol&
&to] x13} y1 At
1f (r <= u_distance(x, y, x1, y1))
resultfi++] = z_result ;
}
} .
CLOSE LOC_CUR;
return(result) ;

3.2.1 84 FRAA Y F9A9] H7}

(1) Aleks W3 AEA

239 &7 HEE Z-ordering YHE AL Z g2
2 Wy} oW A3l Bit Interleaving ¥dolA X,
Y #¥e o] FHEL HEZ & 9 FolHFE 1¥EH
Ty Hod EMN X HEY Fo] 2oB Y FE ol

g Aol Z ol AA ok T2 WAOZ Y FHE o] T
om X &A¥ go] & Aol Z gol A Btk WA Ag
8 Yo EA3les EE AEY Z & 3 9F o
vAFY Z gt Bt 231 2EF Ad BAgEe Z #RdG
£ A

2 zgH

49dg FY57] M WA ¥ 498 E¥}e
Hxo ALY 99& TSR ALY dF P
2AEe 0% A9 BAE Z g I F%49 @&
713 722} & 9 B-treed] HAHoNA (28 49} 20| Z13
72 Atole] oz AA W E AFst] 9 dYo EEH
e AAE AS3 2 5 gtk ojd 9 349 9 AA
FolA 713} 72 F Abelel EAsE Aol A& F Utk
atAt 713 72 Atolo] EAjdHE ghe BATW i I
AE B-tree7t A 79 AA Z @9 AF 920
B8 F7371 gowA 713 72 Aboldl EAgte Adg2
#E 7k AL AY EAFHA FAY ofF FHL ATt
ZA%c 44 e 384 J949E F3ystr] A3
A dYgE At 2R 7 AT B =RdAMe 3
Aol AAZ goje fg2a 109 I42 Hrijd, det
A B =RdA Agg wye i FUA BEHU 2
97} b3tk

33 34 Z7hoMel 22X Fe

H2H AdE A 2 Axn HAAAA X YN R
W FFHYE Folek"g 2 PR T AY
s A2 A 4 nearest_neighborE F33= Wi
& tgd 2o

A grshe W (nearest_neighbor)

« AA AAAA X, YA A 7k Hee 3] %lﬂ‘Mr: L
folgte 79 XYE #HEoRAE Z1 #%€& 7HA L B-treed
AMste Zgke 2 Ad Je 228k Feh

o 2 g X YA 227129 ARlg BAF R st 99 A€
ool Wi & F3ste] Y ot

o Fgold HY FolA AY s HEE Ferh

nearest_neighbor(x, y, category)

{
z1 = z_linear(x, y) ;
search_item = category, z1 ;

SELECT MIN(loc) into : z2
FROM table
WHERE category=category AND loc >= z1;
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reverse_linear(zl, x1, y1); // Z1&& o884 x13 yl&
Tt

r = u_distance(x, y, x1, y1);

result = range_search(x, y, r, category) ;

return(min(result)) ;

34 52 37 Y9Fo LD FS &HE
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Zglo] Qi 7MY F& AN olFd 28HE Azt
Hgshe gtol gk d9e AR X, YA 7HE 7k
g Fe e oe 2t

AAAD H2H A9 Pd(p_range_serach)

1. A% XYE 7108 @i,

2. B-tree’doll Al Z1gkeoh 2 gt 729} & & Z3& @tk

3. 7229 73 FolAM 219 fAY FHHA} e AL ™G
o}, (z28} atab/z27d AA AR AL g Ael7lE S
A A

4. 213 72 Atolo} AA AgE Aitstd 2 & Rojgt @k

5. Z1elA FAMdAE w3 RUle HA i FF &3t AAE
g Feo.

6. W7 RUldl 1% 77 olF Ak flow Z27k AA AYY
743 bt Aojtk, vt w7 Rule] EAlste Aol oW
AAAE At H gt

7. A4 #& Fohdrl

p_range_search(x, y, r, category)

{
result = range_search(x, y, r, category) ;
A AAAR 500 ollie]l ¥ A7} resultel] A%
resulto] e Zzhel B Ao disfA
shortest path algorithm®& H-83ted A 500 ool A&
AE A

4 d &
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&3 22 478 YA

o X

o 23k 91X HE} 7 A e AAY FHE &
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