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ABSTRACT

Data mining is an area that has received a lot of attention recently, The emergence of data mining tools and
systems requires a powerful data mining query language that is easy to use and that supports GUI capabilities.
Spatial data mining is to discover useful knowledge among spatial data that is comprised of point, line, rectangle,
polygon, and other spatial features, Spatial data mining together with Geographic Information System (GIS) are
areas dealing with spatial data that has received a lot of attention and where research is active. Data mining of
spatial data is not easy to express using the query language provided by existing relational DBMS. Hence, the
design of a query language for spatial data mining and query processing and optimization of spatial data mining
query based on the query language are important. In this paper, we first define and design a spatial data mining
quety language that includes presentation of result and specification of result data set storage to enhance the
efficiency of queries. In addition, the paper proposes query optimization infrastructure for spatial data mining
queries by using optimization strategies like maintenance of materialized view based on spatial query, spatial
query reuse through index, and sampling of spatial query.
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AR 32 g4t Fheld deofugia ofL-
L2 glelg] wlely el 29l ohgd} Ak B
dAtelld mefsle F2E dlelE vlely FAEE
Association rule, Characteristic mule, Diseriminant
rule, Classification rule So]ck e]2)gl F7F vle]
W AEe] HAE she AR AakEe] sle
H] Association rule 7j$-ll+= Support®} Confidence
£ Y487 8w Discriminant rule B)Ze] AL
WAEE e 998 Ik oEla vleld #3AE
oM AHgElE YukEle] e Edse WA
(threshold) =3+ d a2 g,

slolid e Fae] AAE WE-E 37 Hlel
B wlo|g &e] 9lei2] BNF FHEHAS Jeh) ¥
otrz|2 o} Ale] Aol i wpE ¥ A
ot wl-F7k A EL FaF dlole] vield e
Y ANE deold gaoR & A opH %]
A &L oz Yo E epd ARE B
AlBeE slglon ofxd] A zlo| Aw)ele]
AE ZEF 3] A 3 WA E3F aesie]
BABLEE slglch AF7AS] e wigeE A
A%l SDMQL®] EBNF ¥4 w1 o}-83) Zth

<SDMQL>::= USING <DB name:>
[ MINE RULE <mining
technique> AS <rule-name> ]
{ USING
HIERARCHY <hierarchy name:>
for <attribute>}

[ <rule spec> ]

[SELECT|SAMPLING]
<attribute-list>

FROM <table-list>

[WHERE <condition> ]

[ EXTRACTING RULES WITH
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<constraint> |

SET RESULT DISPLAY
REPORT TYPE <repori
Jormula>

DISPLAY TYPE <display type>

<mining technique>::=ASSOCIATION |

CHARACTERISTIC | DISCRIMINANT
|CLASSIFICATION |

CLUSTERING

<rule spec>::={FOR

<class1>WITH<conditionl > {VS<class2>WITH<con

dition2>}}

<attribute-list>::={ attribute|<spatial-operation>|"," }

<table-list>::=table name{table name|”,”}

<condition>::=<non-spatial condition> | <spatial

condition> { (and | or) <non-spatial
condition>|<spatial condition>}

[ON PICK | WITHIN RANGE]

<spatial condition>::= {<spatial-operation> | (and |

or) | <spatial-relationship>}

<gpatial-operation>::={ Direction|Distance|Fusion|Len

gth|Path|Area|Center}

<spatial-relationship>::= { Contain|Contain

by|Adjacency|Intersect)Connect|Overlap|Equal}

Intersect ::=Intersect(objectl, object2)

Connect::= Connect(objectl, object2)

Adjacency ::=Adjacency(objectl, object2)

Overlap::=Overlap(object1, object2)

Fusion::=Fusion(objectl, object2)

Equal::=Equal(objectl, object2)

Contain::=Contain(objectl, object2)

Contain by::=Contain by(objectl, object2)

Direction::=Direction(point, E|W|S|NNE|NW|SW|SE

) ‘

Distance::~Distance(point1, point2{object, object)

Path::=Path(pointi, point2jobject, object)

Length::=Length(object)

Area::=Area(object)

Center::=Center(object)

<constraint>;:=SUPPORT: <numeric-value>,CONFI
DENCE: <numeric-value> |

THRESHOLD: <numeric-value>
<report formula>::=<report type>[{AND <report
type> ]
<report type>:;=~TABLE | MAP | GRAPH
<display type>:=NEW | OVERLAY | REMOVE |
INTERSECT | HIGHLIGHT
<save results type=::=YES|NO

o) Vi EBNF e Asies 4 37
dloje] wmle]d &g ¥ 7S5 MINE RULE
<mining technique> AS <rule name>°f| A}83
vloly 3 WAkt Z=a g AR o4
3l H-E(USING HIERARCHY<hierarchy name>
for <attribute>)olde g AP 75 EES
E3l Aej=ar Knowledge basedl] A3 A »)-
S B T 449 Y ARE AMR HYE
7hs3A sla glck shubel Aol o= g AS
o &A| & % 7] diel Mg AZS o Ft
449 o8& =5 HASHA st

g B9 Zhra] iRt A Alde] EAgt
T g u Azg A very wet, wet,
moderately-wet, moderately-dry$-2] '@ AZ0]
&3 299 A e 4 §7] Witk <rule
spec>& violy] FFAEA HRE sh= vt E
o] tigt 7o of7]ol|4{ Discriminant rules] 73
ol svde] Hck

SELECT, FROM, WHERE &-& 7|&8] SQL
Fo| 32¢ w23 gjrk SELECT AdAe 44
B3} sk Ao, FAd) g Tt date] A
4%3, FROM Holl lo]E2] ¢]Fe], WHERE
Aojl= 71 SQLElAe] =2 ol 37t <4t
o] 4% 2 T AHlele] GUIE F8) A%
AL & 5 gl5E A ¢HEY| $13 ON PICK,
WITHIN RANGES-] W3] »]&%ch ON PICK
& M B ARS8 7391 WITHIN
RANGE: AMAR7) qlEgx2 244 w9 2ol
Sle AR ZAE F= FSelnk

EXTRACTING RULES WITH <constraint>
FRe vleld FAEY ARARR: e
H-gojr} Association rule®] 7% Support, Confid-
enced 123 Wikl AR A ARG ehy
t Threshold® 5o APARME: FABEE 349
o} wlAbe R s B AL Ae] AAE AR
Hhlell gt Aoz ol AH-e e AL
A3k ARile] sk A Anea YAE A
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o] B ¢ 93 Al2d] EFie AHAp) 43
A e £98F A% 2AE ) o=y A
9 olHE B o UE Aoz 7 ok

REPORT TYPE <report formula><)|*] report
formulaZ R|A}8}3. TABLE, MAP, GRAPHS) %%
7} sl & 7| o]4ke] report formulaE A|#] s}
tjekgt ¥8L 7FsEA dlsink =3 DISPLAY
TYPE <display type>Zollid= A2 AnE o)y
ZAve} #31=|e] QAHNEW, OVERLAY, REMOVE,
INTERSECT, HIGHLIGHT)S- 4-3}e] ARgAl7}
tlelgt Hpg o2 ol Ale] ZAAel dAle] 4ol A
5 AR 5 SI=E sick 28R ojAAR] A
Al SDMQLE tlofit dlole] vlo|d o4 zlo)E
S5 Al R

o] 1) Association rule] ¢

Mine rule association as gpadbirth_place
select gpa, region.name

from student, region

where major= CS and region WITHIN RANGE
extracting rules with

support:0.05, confidence:0.7

o 1) Association ruled FER= 2zt dlolE]
mlolid alele] o2 “AFo] FFEFTICS)A
2] GPA2} W¢] QF)(WITHIN RANGE) A
o] AR A& Felepehs Alolelc). wod
e Ao Lo =AEez Association rule2]
bl == 244 WHERE Aol AAL o
o, Association rulee] P8 = wlo]yd AlRAl
B}al support, confidenceS-2- Ak

¢ 2) Discriminant rule2] 7-$-

Mine rule discriminant as “precipitation :Mountain
vs. Sea”

using hierarchy climate for precipitation

for “B.C.” with adjacency(region, Mountain)

vs “Alberta” with adjacency(region, Sea)

select precipitation, area_name

from weather_probe

where time_period="May” and year=“1997"
extracting rules with

threshold: 0.4

1204

o] 2)= Discriminant ruleg 3l 3271 dlolg
vlo]d A2)e) e 2M “1997d 5€9] 7]EE Al
A3 Aga wiclel] QS AYge 7)EF 1
aaleprele Aot vlold 13 HAIRF ¥ /i
Axe] AH-S R|A g2 Discriminant rule®] rule
specs WFERNYI WAL A] w27}l Eelof sl &
4358 SELECT Aol duk3le] g2l Threshold
E vlod FAY ANARRE Jehie 3l P4
el

<] 3) Characteristic rule®] #-$-

Mine rule characteristic as “B.C temperature &
precipitation”

using hierarchy climate for temperature

using hierarchy climate for precipitation

select temperature, precipitation

from weather_probe, region rl, region 12

where time_period= ‘summer” and year=1996
and rl.name= "A]-€" and adjacency(r2, ri)
extracting rules with

threshold:0.4

o 3)2 Characteristic rule® T3t 27F dlo]g]
sl gele] =M A& WAsRe xelEe)
199611 Fe} 7152 EAE T3 A9
olck. slollAle] dloh P lAR oy e
HE "HA5l9 2 temperature, precipitation$2] 7Y
g AFE vehgda duise] 1A Threshold
£ vlold FFAY AFARNE vehdls Skl B4
3 A E ek
] 4) Classification rule2] 7J-$-

Mine rule classification as  ‘region”

select crimes10000, region_name

from region rl, region 12

where rl.name= “FA X" and adjacency(r2, tl)

extracting rules with
threshold: 0.3

o] 4)+= Classification rule-S 73H= 27} dlo]g]
vlolid Aele) €2 “FAHEe] AHI= AGES
7 100009 HAHEZ S A9 Classifi-
cation ruled deojeb'ele Aotk C(lassification
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nleg Fohe AUE WAMET wARA
Thresholdg Fol4 A1E +5e3 sjsch

ol 5) Clustering rule®] #-%-

Mine rule clustering as temperature
using hierarchy climate for temperature
select temperature, region.geo

from weather_probe, region

where region WITHIN RANGE

¢j] 5)% Clustering rule-$ T8H= 37t dlo|g] v}
old Alele] o= e <Y X 71FE 7t
A3 Clusteringg 35l Aojelct. wlold
T S5 v F A A" g Al
8] o]§% EABAL Clustering sobdt H4958&
SELECT “gef| w§Alsieick

V. 3¢t HolE Dol A9 Xz2| ¥ H=s

Hlole] rleld wWMgAHe|w A&Hon gt
% Foblvl oW Y ¢ ok o]
22 F2F delE vlelde e AP @

A Ade A FE F veleE Aojol sk o]
H AL AARE 42 o] ohin, wehd AL

‘ MBI W

2 [ OI&/81 2 A Fetch

a8 1. AR 3 delE vield Az 7=

A= o] e ARReE AA Hok ez T
Zb dole] vloly Ade oldd A=N™ Al
7b e Aol W 9L £ 5 A Ak met
A ol AL 7] opelrielR 37t dlo]E] vlo)
W AE AjEeg Aok (2] 112 37 dle)
B slelde] E&A Ae AE A% AA 72
E BAFI Qe

1. 3¢ HolE olold Fe| Xzl &
A g2k dlole] mle|d zle Ae] HAHE 9%
2R 2w 2ol disiA AAS] AdwReRE Szt

® Access Frequency Table list(AFT)

> Avd: ool AT AMSERR dlelert A
FMV)E BAE F o] HelEE
A, @3] AT ARTERIA okl
o1& Aol AH4E dlofeirt A =
£ A7 AFTel| &A%, 1 Bg
2] wlofelE F7t dloleiHlo]2eil 7}
Z.e7) $1% yort 44 glo] wi= A4
g F o A%E A 5 9ok

> ARTE

|

- TBLname :

3¢ A AE # table name

QR N ERE R XA EE Fetch
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- RowSize : 44| wr=gl wlolelg] A
- AccCnt : AAZ B =Ho)E-g HIR A
g 783 g

® Mining Query listMQL)
> vy olde] AMBEAW Ao o #=E
A4 dlelele) A AMgA Foist AF
A AMEE dlelE]oll gt AlA Fe] A
4 ong Wkl 99 AEE B
= ARt
> a7
LMQLid'l THLname l x4 } Rel. Size ] S size I AdCnt )
- MQLid : el Aol gk Sequence
No.24| 3G Zst Hold olF2R AMe
Rl
- TBLname : -So]-& 229} Fromdol a4
B}+= table name
- 3 2HE 0 S012 2199 Wheredo]|
st 2204
- Rel_Size : =38l o)y H== 7l
- Sp_size : sl 2ok id Ak
- AccCnt : TBLname-2- 3 355 7|8
e 4= s 9 ART2E 8
shedl Mgk
® Index list
> A7 : AFTv} MQLs|lA ¥ dle[ej7} F3k i
ojid el Geix FZb vlejeiu]e] 2o
ATsle] #F delEE rhHE, o
o et Do gt AdAr) gick 2l
dag A4sl] F7F mleld AWz 71
Aoz, ddxrt &AM wlE Fk
vtelid MulZ 7k} index list &
o AR o)FA Aoz oy
of o] dlelelrt WrA g Leavhe
AMgaled A EHE Y 3l A
5 A 5 ook
BTE

1) Spatial data : R/R*tree Al
1) Non-spatial data: B tree 7|4, Bitmap index

- TBLname : £ Aele] 27 £4 ¥
=7} 2] table name

- Key Field : Sol& Aoje] 24 4 ¥
=3

1206

- Index_list_id : #l&] 48 ¥, el Ayl
& 7R AR 5] S8 3klelge)
o} Ay A} of g =27 a2 o
Ql virelel 2% AR ¢ gl 39
7] Mg 27 FYDBZ AAH +
Acl7b ARgzich

- Index_Struct ; 1) Spatial data : R/R* tree

Ad
2) Non-spatial data:B tree
A%, Bitmap index

AL 1T 0L clhold Mg FgHe
2 Aesy] 93 2EEA 34 F RS s
= ik Ay Az $E-E qlHE Ao s
o] AFTE- 3hasled ool A A4 Hef vlm
Foza olge] ALY dHolHE Bl A}
AEE 5 sle AE AR B QARS8 4
gk Bgdoz AoE ANy FTUPe e
¥, 37 dlelemlolzol] HTale] PR dlolelE
7P, ol &4 drxol YAt giokd ]l
d2g At dda HRE ddx A=)y
index listE E3lo] 8] H=lgiv)

F3 Ae] FRelae A HelA ATE 5 9
= 37 dojeirl ql7] W) A A A
I e MQLE 3wl o)z alefola A=
©l dlo[elE A AHE 5 sle AE xRk =
oF Zold Alelst oA dlolede] AN FGoA A
#] ZhesteiRl, F2k mleld ale] Afwela] Aelgt
ozH Ak dlefeluo] 28 HTY Harl glod,
o] HolEle UR dHubg Bl Aoy} ALg
€ dole 9ad dloly durkg It dlojeH
olzel|A] 7l olnf sfiid Heof qldrl ¢
e, Adag sl F1F mlold AuFdlA
FA, ARt o]FA AAE YdER gl
B2 A2 iy A% dPE S8 ASEck

7k w|olE] wlolyd A2 el glelA sF =
Bt A% Ao} 2Ee] AMGERs AR TR o
g vige] [2¥ 2] ekt glok

2. Bzt ojold Fe| FHsL M

£ dFellde 2 vlold Aele] A A
of w3 2 7k A5-2 vPre] Aeldck A dWele
2k mlold e AT AgENd A3 Held
£ AA HE vjg] gl AFTe| 535384
& Ase {3 Si't aleln, F dlde oA
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a7 2. A Ag P&

of 4% Ao A} Heldg A AHY = 3]
£ ¥t vl Aert ‘a“’]‘% A4dle o Az
delelE ohAl A ARl $1s] MQL(Mining
Query list)& AM&3hs WHjojck

ulelbs] AFTSF MQL-S -2 #lAd-s 71X §)
o (739 3] =g @S JMle s A3
AgE P8l AYE z2As)agct

2.1 AFT A8 M}

A5 AHgEe AA 78 vl Adste] 33 vt
old Ao e PPAFIZA AHeEHE YHo=
AFTellA| AA &S HAefdct

Access Frequency Table list(AFT) 2] T2

D) 22 elo]Eo] AA H A A #reEe
B avlodls sl rlest AA HE AT
o}k wjzha, AH-gole AjE3Hh0<-hl<-h2<-h3)E)
o gle dlojiol di#iA hlg J|EoR AAIS)
I AZE7E g o]l dialA hog e
B AAEE AR AdA, & ZAAE A
of gk FRb dleleld] Helr= F3L dlolelE
A Fe doldE P %L level(h3)$ 7]
T2 grouping et

2)MQLelA Hl=s7) 2 elol&ol] disia], A2
EF Azl s ol 2R AlSe
Aol sl dle]EEE MQLAIY AMAEm, &
ZAxe] tlE el v-E7 deleelre
% tableg UNION3}:, 37t dlo]efel] sjre
&l spatial pointer groupel] ¥} pre-mergeE
]

3) =8}, MQLAK W=7t & 32t deled &
o} spatial pointer groupsl| &k z+ Tz} ¥4lE]
W gl et HlEgE Allsle] A5 ARSSR
8] spatial pointerE-g& Aol MVE AAgkc).

2.2 Ee| #nt AR E=f

9 A8 xz AL A HoJel7} A A}
F ALE o] glo] 28 BEYZ AAR FE W
€0l Aol izt #AE ) A Aol 3
AL, 87E mleldd] B44 32t veld Ao A
A R7E BEA] o] frAldest chgel A}

159 from3 W I WA 2UCHH
THLname table(AT) 2 & 22 8§ 8iC},

l A2 fromE it
s 3,819 MQLOI A2l #CHE! MQL 21213 # 0Nl T2t
MOLOIA & =CH BHQ %/= TBLname table® ATZ BHm 1) AFTOl =280k

2.8 9 fromB 1 where & &

MQL:d ‘ TBLname

EIF- LRel Size I Sp..size | AccCnt ]tﬂmﬁﬂl\-{ BEE(R N8 Lt

TBLname table2 &2 2 J

=8Bt

2. ¥ 2 fromZ 1} where 3 S Bl WA
HDEHZ2HE UBSHL R0
O RUE IS0 SDBMSHI N @
) YR HIOIE =40 &0
MOl 2PIRHE AFRBH CIOIE 8 2R 204

Index list

1) Spatial data : R/R* tree IS
2) Non-spatial data : B tree H| @, Bitmap index

38 3. AFT$} MQLS| 43 ##34
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€ A7 ) wEel A9 A AjAbg A
=R Fag #H3t dHelst ¥ 4 gl

Mining Query list(MQL) 2] =24~

ool el Aejoa] AN dofele] <)
F om= AYE xRl A dig Ay &=
S A AHEER, MQLeA A5 AlgEE
dlo]85S AAS H8 A3l AFTe| 553k}

D) Aol AE elo]EEE MQLelA Aeolx 7}
A FEol & A £oE 2UBE AxE o
E3he dlo|Eg Al o)7lg g 4o
2 333 e Rk

2) vlojele] Ud¥r} 23EE A4
-HE 2= 3t S 2uakg lAg ALgE]
o 7} F, el 2] A} merge gk
-t E e A 7)E dels] e AN W
A7F oA 22 AFA dlolelE Zlx et 5
v, eldele ool PP Ad2g o4

gle] AFA dloleE rixct

3IMQL =] A

MQLe] H= #=E 98l 1, 2, 3 o= 94
8 A3l MQLE wejsled], weF MQL9
Hol g oli(ale] A} Ho|H)Eel 5
< #9)eld LRU AAE ARS8l -fA)%}

MQL2| W Ale]lzr} A A =4, Wr
ol 3= tabled AL 4 90 wpEck
9 4L ol EXe} ke 92 Aese
o &47F 2 AQE)RE BE 0B A
gt

olu HHFE HASA Fo F7] S 3 &
#+ MQLeA HxudsA HE=A] MV table 2
RHEoJA] AFTY| 583024 4o W 4
g A £ 5 e AA BE AEReR 4
A, fARIcE 2 2Ye dieE MV tabled:
AAslA] edert, Byt Apa 3 49 dlelElr}
Srbd MV wable® TE 21 & meElghc)
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E 1. MQL # AN

| e ! ! l X
l 1 1 x
2 &) l { T x/0
i 1 i} x/0
1 l l o
3 2] T | T o
1 1 l o
T T T o

2.3 AFT2 MQL Z& oA

olele] &7] wlole A e 2 A2lQ)
7h Zoighe T AFTS} MQLo) o19A) whgake
AS Yotar] el Thesh e byt AAE 2
Alalget o7lold AZHE BHE PAL b <

hl <- h2 < h3 .9 BHHe] $ale] Ynj= A4

288 012 bl 5l 84T BE A
90¢ vhehiel, Aod Ushd EAEe Ao}
Eolgte wel €89 delde] ¥ Wertw A
Bk

Hlele]
AA dlole] d= A13KS) = {A,B,C, D, E, F, G, Geo}
33t HlloTE A¥HGeo) = (1,2,3,4,5,6,7,8,9)

AFT = {{AFT_1, A1B1C1Geol, 0}, {AFT_2, Gec2Geol, 0} }

Ql: ABDGeo

=> MQLMQL_1, ABDGeo, 100, (1, 3}, 1}

=> AFTel|lA] W53 die|elE 33 23 A,
B, D7} d¥d2rt ¢l7] WEo] Zzke)
dag ARt

Q2: ABEFGeo

=> MQL(MQL_2, ABEFGeo, 1000, {2, 3, 5}, 1}

=> AFTellx] 7k} doleld 2] 2317 E,
F7} QE2rt g7l wjiel| Zpzke] Qlea
g AR

Q3: ABDFGeo

=> MQL(MQL_3, ABDFGeo, 1000, {2, 3,7,9}, 1}

=> QlojlA] A}4% MQL_1& jAMg8lz F=
oldel WE YxE AMgE] dlolElg
7P F Wi 223 Qle] COUNT
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EE/-27 dele] mteldelAe] Ao A A-H 4%

< 27} "ok
Q4: ABFGGeo
=> MQLMMQL _4, ABFGGeo, 150, {2, 3, 7, 8}, 1}
=> dloje]2] AAlgo] <IEBE o] RHE
Addrg A3l boleld 7L F 4
Riiic

AFT A& F3cte & of, o2 32 A
= 239t
D 7 o] A4 MQLE =43F F(MQL_I),
#a AMQL_3)eke) W F  AATeRH
ATE AARHL

=> AFT = { {AFT_3, ABDGeo, 0} }
2) 7FF ®e] AHER 3 AArt dn AQAE
24 §F, PRE_MERGE gt}

=> AFT = { {AFT_4, {2, 3}, 0} }

V. of A
5Afofld = 2708 FAF dlele] il FHed ol

A A B HYF e A8 Bk T
AH B nolwa} gk

A9 | Az AdAshe AGEE AT 100009 H3]
A9 [ g2 i 2|92 classification rule-d- U&= Alo]

Mine rule classification as “region”

AR | Select crimes10000, region_name

79 | from region rl, region r2

(Q1) | where rl.name = “33 X" and adjacency(r2, r1)
extracting rules with threshold: 0.3

[Q1] wef AFT7} Ao} 9A] 92 Adefell] 2§
Eoles Hejeig

@© Ao} 4l

@ region tableo] odjFol] AREA] USITIHA(AFT/
MQL =7 ZAD query plan =43
([5]1 =4 plan 3% e3Ptz 714)

@ 37 DBMSO|X Helg 3sle] Az} dlely
MQL_D)E rlold Mz w3l ¥, =i} 7z
F=ol index7} glchd AlAd(local 2}l
Index_list[region, name, index_list_1, btree]

@ local®] ZFHMQL_1) Hlo]E-E o|-83l4 vlo]y
dae]Eg F3ict

® mle & F AMER}A| HoiZ
MQL(mgl_1, region, ‘rl.name = “FAHT" * 12
adjacency rl°, 100, 40, 1)

[Q2] wkef wlo]yd wbde] clustering 2.8, ZZ1¥4
crimes10000 > 0.57} F7lEe] vloygd A2)7)
t}hA] Soldrhd
© 24 A
@ region tableo] o]& o] AM2E]4]7(MQLeIA] table
ZAD, 71& 2710 W3} sler2MQLe] &4
2 7D

@ w3y zAAe] P st query pland
Al 3 F, 8 AdAE s rlE
Z3} Hjo] B(MQL_1)3 mergediir] A%k
Index_list[region, crimes10000, index_list_2, btree]

@ local®] ZAIYMQL_2) Elo]E-2 o]@¥le] wlo]y

daeEs Pt

® rule AF F AHAlA BoiF

MQL(mgql_1, region, ’rl.name = “Z&3x* *
adjacency(rl,12)’, 100, 40, 2)

MQL(mql_2, region, ’'rl.name = “ZFH}x” -
adjacency(rl,r2) * crimes10000 > 0.5°, 80, 35, 1)

*%% 1}3]] MQL buffer7} 2R AccCnt2} Row.
Size g wEjdjA AA HE DE HolEE A
3%t (Sp_Size & v#dshA] 9

AccCnt : %2, Rel_Size: 5% => 3

AccCnt : 52, Rel_Size: & =» 3

AccCnt : &, Rel_Size : 2 => u#j(2%3] : AHA|

Ee= AA)
AccCnt : 3-8, Rel_Size : 'F-& => AHAl(154])
® AHgAlelA Bz
9 5 A 22Q2) AAY o1HE F1 A
3 2o =Asstd (2¥ 419 2k

Vi.gdEg

Hlole] vield2- whEAely X&Hoez Xz
2F FHoPrle ojd AP EL AP FAo)
g Z2F3 ofd FHE glo] ¥ mlolde
SR AL FYvsit ey mle]dE 3]
A A Fole ¥ AdAE HEA Ay
T o e AAE Aol 8 o8 vheld
Wiy FollAl Aelel ek

£ wEolME g3t dloly] Flolde $dl, ALMg-
27 474 ALY 5 he T dlelE el A
o] qdelg AR, 1 el PkE 32 wle)
B mleld Ag 4o A F UER =
o= B2k mleld A HAS wke 33 AA
Bt e AR ofdlell ALGE R4} A9 At
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lidex,_Jist_{] Nuine(rid i)
Nasae(rid i) Crimeg1000(rid i)
SR )

T

a7 4. A 29 A= =AY

443 AR dda YAE Bl Ak £
oA AARE A9 HH3) g AMEE o
# AR AMsle FRlo|dE-An it wleld
Azd] FAells WEHe] Balg A €Y 4 3l
a1, F7k dlojeirell AMuist djof & UES Fo
o2 Ae] E + glvk

¥ =29 79w ohe 3ok A Hds AMAL
7 A F7 dlolel mie]d AelE Y F 9l
53 SDMQL-S A9, AAsgz F dale 44
5 SDMQLeY Mgt 33t dioje] vheld zlejg
EgAgl A E 913 HAs) wriEe AAslgc

e A7 AR P2 dlelefdl] gk WAl W
AT 739, %A Lo T AAI Bl v}
g Al gk A7) sl =3k T2t
olg] wlolyd #¢] HAE AT =EES IR
zaeeg] AxHE 7 Ad R J7o)
g 85}
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