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Abstract

A spatial data warehouse is a system to support decision making using a spatial data
cube. A spatial data cube is composed of a dimension table and a fact table. For decision
support using this spatial data cube, the concept hierarchy of spatial dimension and the
summarized information of spatial fact should be provided. In the previous researches, however,
spatial summarized information is deficient. In this paper, the spatial aggregation for spatial
summarized information in a spatial data warehouse is proposed. The proposed spatial
aggregation is separated of both the numerical aggregation and the object aggregation. The
numerical aggregation is the operation to return a numerical data as a result of spatial
analysis and the object aggregation returns the result represented to object. We provide the
extended struct of spatial data for spatial aggregation and so our proposed method is efficient.
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01: sum ( TS)

02: {

03 ret : WHEHEE

04:

05: ret = 0

06: if the type of TS is polygon or multi polygon
then

07 for each record R contained group G in a

table

08: add to ret the area of spatial data TS in R

09: end for

100 else

11: ret = 1; // B3UA & 33 AAY A e

12: end if

13:

14: return ret
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L} ol & S0] oJH X199 & AdE9 =& &
or olItE7} multipolygonE BE 0] Urh
™ O]= multipolygondll &8 24249 polygon A
ASS olZE Adstoor sty meta 37T H O]
EH9 count G4 Tl Zo] Hols

Rl Ay

multipolyline,
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1 Qb Sk BHE AR diglsts S
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count(Ts)
et : Wk

ret = 0
for each record R contained group G in a table

switch( the type of Ts )
case point:
case polyline:
case polygon:
ret = ret + 1
break
case multi point:
case multi polyline:
case multi polygon:
for each object contained in multi object of
Ts
ret = ret + 1
end for
break
case geometrycollection:
for each object O in TS
if type of object O is point, polyline or
polygon then
ret = ret + 1
else
for each object contained in multi
object O
ret = ret + 1
end for
end if
end for
break
end switch

end for
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<™ 4> count A/

SZt HO[E] flofsi2L0M S2t EMS fI8t Szt EAlRM 7
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O 014 FF=T QIOH ret?] ZHS HIEEIA HU
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o 7HCEH count FAAL Al i 3
HolEdl 8 RE A EQ == 3| LIt v
80| A4, ol AAFQ A4 HIEY 44E
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max(Ts) ={x | x = max(area(y)),

3y « (y e G A 'y = (polygon v multi — polygon))}
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01: max(Ts)

02: {

03 ret : WHEHEE

04:

05: ret = 0

06: if the type of Ts is polygon or multi polygon

then
07 for each record R contained group G in a table
08: if the area A of spatial data in R is higher
than ret then

09: ret = A

10: end if

11: end for

120 else

13: ret = 1, // @3UA ¥ I AL A5 ol

14: end if

15

16: return ret

17: )

i)

<8 6> max @& L1g|

<8 6>0lA HE 6HA SollA & AA Ts
7} polygon = multrpolygonO]K]% THHSHTY.
7~11¥7 £0lA HolBol Sole d3E & O8
Goll 2glE= AI=Ed thall A Sl ret0ﬂ 7]
1l Q= @HETE 2 48 WHO| YO retol] 1 FF

2 g
= S«

<" 7>2 max &0l dA FdE=E 1

o

LIERdCE

<O8 7>0lAd Al 39 MIEE AL OB
R et A AR=7E a8l Sahe AT=0)
o} olm) ZF MIEES HA g 242} 150, 200 0]
B2 3 3 2000] retol AAE O] QUrh OlF 4
Ha HZEE QO WA Zlo] 100 olEZ S
ret ZHEC}H Zop HHZITh

ZZHEI0IE S 3Itlol AREA BEE 1A CZH
max & A 21219 Z7t HlolE ol thet HA
AHE ZEAA AREQ ALH|E9)

min A4k2 S HOIE S WA

2 UAas Je 49 vwds ‘3@8}5 Ao
Z max AL A9 FAlSiH. ol d9sd t
= (8 A 4)9k &tk

(B9 4) 499 EHlolg TS 1t "ol EE S8
Ts2tal kAL 299 £AE WESH=
& GO Ag min(Tg)e IF Goll =
sk 23l I HolHEd thalA 713
A2 AF 9] WA g wiElshs ddolth

FESR w i i A

LJ

A

min(Ts)
3y « (y e G Ay c (polygon v multi — polygon))}

={x|x =min(area(y)),

[ Jocroupcol sste 2= _AREA

polygon 1 150 : 000
polygon 1 : 50 | oo

ret I '
>100 polygon 1 200 )
200 g polygon | 11 100 |}

................ : 000 !
<300 " 1 polygon 1 : 300 1 eoe




(B9 48 HE min S0l max &t A9
FAISE Ag & = At F, o] F A2 2=
JHRQE WA 7w o2 Eolth wEhd min
Gibol| thist LAIEIE2 91 [O8 6]olA 8 =
£ ret B0t A2 WEE Zl= ZAECE HHHE T

3.1.5 avg

avge Bdgte Tote G4RE HIST HoH

SZt HO[E] flofsi2L0M S2t EMS f18t Szt EAIIM 9

Sollh ths 3¢ A9 82 21219 AAE sht
Z o7l Mgl 71E T THEC WA
avg A4k Tyt Zol dag == Utk
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(B9 5) 499 EHlolg TS Z1t "ol E S8
Ts2tal SkAL 99 £AS WESH= O
5 GY FAES avg(Ty)= 15 Goll &
sk 23l 1t HoHEY B HAES

avg(Ts) ={x|x =Y area(y)+ Y_count _obj(y),

Ol 7Fs5tH, count A& BE J¢ HIolH 7t

ol thgte] sum G4 A1} S count ¢419] &
W GeE Lhe 2% 388 5 Quh 18U 3
ZF BlolHY AL sum AR polygon EE
multipolygon & Ba= & tiaiAT BE (B9 5)olA HH 15 Gol| £3h=
o] WA §e Folul, ZE ANEY =+

o

01: avg(TS)

02: {

03:  sum : #H A

04:  count : A 9] 4=

05 ret : WFEgk

06:

07: if the type of Ts is polygon or multi polygon then
08: for each record R contained group G in a table
09 add to sum the area of spatial data in R

10

11: switch( the type of Ts )

12: case polygon:

13: count = count + 1

14: break

15 case multi polygon:

16: for each object contained in multi object Ts
17 count = count + 1

18 end for

19: break

20 end switch

21 end for

22: ret = sum / count

23 else

24: ret = 1,/ @3AJA Ee 3 AAL A ol
250 end if

26:

21 return ret

28}

<8 8> avg YA &

3]
il
Ol

3y « (yeG Ay c (polygon v multi — polygon))}
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Ot

AAE BAZ Ui ¢S BIFUHOE BB,
o2 gTuEEoE A <I8 81} Lr

<O¥ 8>0lA EE 7HA SolAd 23 AAQ
polvgond} multi-polvgondl thai ATt QXS ==
5, 8~21HA =olA HOIEY FITE =
0% Gol &ate da=Sd st akle F3s
Ch oAl EolA £4 TSol tigt Z7t AR #
e sumol Eatal, 11-20Hm oA £4 TS
ol &ahe S AASd taiA 2L 2AY 2%
o s AL B wEl Z2t AAEY 2

S O1EA AR ZHE2 228A oA sum
2 countE LEELEH ZIQl FZE FH6ith

3.4 AAS S JAAL

ARG S JAALE Z HOHE SHUY
Os 3¢ AAZ B9E= merge S4T ol 3
Z HolHE zdlele EF t4EeRE 3dHE e
boundary & Z7HKIZ W+oldn} 8 Holld= o
= AL thal 42 dEsitt

3.2.1 merge

™

AlZoll E FiAlY] 2E 88 BEHolu &
o] Bx 24 52 918 b

I BlolHEE 25 Z@oioof stk adut
1EQ AFS0lA ol AIZs] fldiAs B2
HOHE ¢of STIoIEdA J8E 7 HlolH
=2 YHEolll ol IFESILE mitd ETold
Ed met 8501 ZA AMstEA, ASE BAE
A= i oAl 2480k st HIE0] &5
ATt WA 2 Holld= 3¢ ElolHY B2 £
= REXCE XYE & A= merge AE Al

I} merge Q4lolEr ol T1Eo] Hole 3¢
=

i
H
L
x

In

[0

(0]

{t
>3
rr
nf
B
N
2,
2 OH

¥al
3L
o

N

I

N

-

-

yS|
S|
ot

i

_—

ol

E= ot &, I8 Sk &3 HoHES
Fa5k= shte =2t HIOHE gtele ¢itolth
WA merge G4 U121 Z2o] Hogh).

PHHEALHES=EX] | HI9H H3Z 2007.12

(B9 6) 499 HolE TY =7t HOH EE S&
Ts2hal SHAL @99 2AE WEshe= O
5 GY FASkr merge(TS)= 1F Goll
£ohe= 3¢ HolHEY #gholth

merge(Ts) ={x| x =set(y),3y « (ye G)}

37 HlolHE deke og /M9 SHolHEE
£ 9 =27 HolHE Fdsle A Jnlsitt.
b, (B9 6)dl 95t merge@dt2 11 A2
Shiol B HolHE FalE= Z7t HlolHEY d
o= 7Hd Qoksit). Ol merge@i4to] 212 Ths
ZZH HolH Blle 2= Ae Yulsihtt ol =
ol¥ OFd £oke 3¢ HIoIE 7 BF point EIY
OIATIH, merge4&to] A= multipoint ERY
9] shtel AR E BEEr) &, 18 2E point
HIOIHES multi-point® FE= AOIT}

merge A4 L1PIEE2 the <" >3} Zth

01: merge(Ts)

02: {

03:  obj : WrEhgk

04:

05: if the type of Ts is point or multi point then

06: obj.SDT is multi point

07: else if the type of Ts is polyline or multi
polyline then

08: obj.SDT is multi polyline

09: else if the type of Ts is polygon or multi
polygon then

10: obj.SDT is multi polygon

11: else

12: obj.SDT is geometry

13: end if

14:

15: for each record R contained group G in a table

16: add object O of R to obj.objList

17: 0bj.OBJ_CNT += O.OBJ_CNT

18: if obj.SDT is not multi point then

19: obj.AREA += O.AREA

20: end if

21: end for

22:

23: return obj

24}

<8 9> merge Y& LuE[E
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point |1 |AREA| (1,1) pe..

point |1 |AREA[ (25) | .
point | 1|AREA| 3.1) o
point [1[AREA| (45) | "
point |1|AREA| 33) I

[ Jcrowpco ssi=azac

<8 10> merge ol £~& 1Y

<O 9>olA HH 5~13¥m ZolA merge
Giol 21 mlolHdl thet FAlg 2851 A2
o, 15~21¥78 EodlA JF Coll ok giss
9] Ts &89 It A S0 st A S=d STt
lo8d Zold= 21 FTXAF Y HolHo M2
T 3 ABAE FUlolke FRLE FE I AA
9 FHF PEEE 4=t 17HA Sold= 3
HlolE 9 sdol 23 AFT £skee & A9
ol tigt dikg =3sirt
<8l 10>E merge G410 F=AWEE HAOET).
<8 10>01A4 HH 57H4 YI=EE & I8 6
o &ak= BIE= 1, 3, 5HA s Z=olth wt
A merge &S A5 }D‘ o] Ml BIZ=EQ FE
=2 ol os FEE vl (1,1) (3,1) (3,3)
shtel & AAl= Zd=Ech olm 3709
point ARE 7IKEZE merge 2119 ZAF EIY
SDT= multi-point7t HH, & 379 ZAEE £
S5l QLHEE OBJ_CNTE= 329 3 2=t}
<8 10>0 A9 Z0] merge@4rE 11 A1}

P}

;}x =71 1:—]]0]]—3 Bl 22 LEh=H, o8 da
<HE 1> merge® &t Mt =9 Z7+ HiO|H EfY

merge G4 3

T dlolE gy

merge A A
deolE el

point multi—point multi-point

polyline multi—polyline multi-polyline

polygon multi-polygon multi-polygon

geometry geometry

1>£ merge QA 317 A9 Z7t HIOIH
EII T} merge 4t O]F ISl = It HOIH EL

g HAET) o714 point@} polyline, polygon
2 =92 I mHoH Egloldl,
multi-polyline, multi-polvgon, geometry= T}
& &7 HolE Efolth. Merge@{t2 11 12
I "HolH Y Hghe ety tiEd e &
<t ElolH EXla BAIQlol this 3 EHlolH B
OF A7 ZSHED) wEtAd g Z2¢ ol Ef
Il point?}t THE 37t HlolH BRI multi-
point= merge@{t9] 21171 thE Z7t HolH E
2191l multi-point® FHEIT}

multi-point@}

3.2.2 boundary

=

\Fds =

24 5 EF O8d Uist X g9 B&g fst

220 AI2E 4= QIth 0|E s E Rd0 We

J5E BERSta o] J8d Stk STHAEY

HolHE Z&ele ohutel tiitd s hsoiof gtk

ol HE Izt AAE ETEle F4Y X0l

7 ol EolRIEE At HIEo] Fil, BEHY X}

A7t ZAGE A5 HER F4s EF odE
y &

2 2712 KT E sttt wEtA boundar
e thaa €o] Zasitt
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(89 7) Y919 HIOIE TY =7t HIOH = S&
Tshal SHAL 99 £AE MEdh= 1
5 G9 FAS: boundary(Te)e IF

Goll &8l= 3¢ HoIHES BF Xsls
= 34 £ tidgolth &, a8 &
sl= Z0AA= 370 oldolth

(B9 704 HE OFE2 1 22 34 B
= g e sy, ol s O e TEA]
3 oldol FHAR|ZE EMfsior st ES
Boundary G&t2 FAE wigeA HEE 1 gt
2 g gdl tiadol €k mtd boundary &
9 Zik= t29 7R Edg Zenh AME
tHGE o] Z A2 OF Wl she] AAI9F xSt
34 tade o AdiAde 4 2 VIEeE
29} Sl AMSHA HIEE O 8 BT 4
JF W shtel Zx1e thEstA Ent. SME d&t
o] 71Et HolH Y] FEjet daglol shtel ETi
A0 ZUE HIESIT) O]= boundary ¢4
718 HIOIE 7t point @40]E polygon 40|&
AéUFol HE dule= 4 EE tIFE 9E

oF 312 polygon AA ShIE &
st} <8 11>E boundary At
S UERATH

<" 11>0l4 BH 6~8HA EollA Sx) xSt
e BE AAEY FBIES ptlistol] HESIHT.
oA AEE HEES 7K1 109" SollAl 7H&
A XIS FE SHE XS FEZE AES]
olml 7t ol AXS FHEI E ol8Y B
1 & 71 offoll XIS FRE ABSTE dESh
FIHEE retol] 22 = 12~-18HA S04 FAESE
oaE e fsh dike St 13HA SdAe
SO FH HESIAE W O] HES VIELE
LAl BE FEE0] AFd fAxlchke FRE
SICh 149 ZollA Ol retoll A&5HH, 15~17
Hi SolA S 7t B3 NP7 Alg 716 38
FPo} X E 5HH Adte EFSTT

0!

4. 45971

01: boundary(TS)

02 {

03 ret : BFEHZL

04: ptlist : ¥EQE g1E
05

11: add FP to ret

06: for each record R contained group G in a table
07: add points to ptList

08: end for

09:

10: find the first point FP with minimum x coordinate in ptlist

12:  while

13 find next point NP where all points lie to the left
of the line connecting with current point

14: add NP to ret

15: if NP equals FP then

16: break

17 end if

18:  end while

19:

20: return ret

A

<13 11> boundary
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Al YOEE MBRE ARESSIA ¥= 7IE71HE H]
A2 3Tt
<O8 13>9 a)olA BEH I 2AFY 71 B
Ol Wt sum FAALS HBAIZMo] S7tere
2 T At} 71EVIHY 49 2= ZdAd theld
W& ool 5171 Wi ZAAQ ol HlFH s
REIAIZIOl IA S7FIAEE AMVIE e B 4
A9 sl FHEd HWE e 7KK Yo HEF
ALHIE0] 248l al, wWEtA AR o mE o
A& FPAIZE E71=0] Btk <8 13>9) b)ol
A HH J1E7HEe BE Ao WAE ALY
oF 571 wiEdl AAY =7t 1BEHEE FEY
=7t E71stol mEl A&t Aol & 22 &
¥k Helth U A B2 EE AF
7} Ale] HE ZHE S 24 JLEE FR
o= BEdsH dE8sh At ABAIE EAC
<O" 13>E B84 71E71™He AR =9 AR
7V Zi= AR 5+ EFo ggs B A HY
o, A7 A AAS o= 2 &

g
W Z4R)7) 2 BEY SolE GFe ux

oo

52 1o




14 S=IZZFYEAILHEE=EX] | M9 H3= 2007.12

[=JI1ZEJI8 A Ao | ST
__ 120 __ 100
[%) P [%)
E 100 E 80
A 80 /// & 6o Y
2 60 = e
o rd M40
R 40 9 /
< 20 / 2 920 o
3l — 3l ’:’/v
0 —& _ 0 A——h——h——h————h——h——h——d
5 10 15 20 25 30 35 40 45 50 10 20 30 40 50 60 70 80 90 100
T2 AF & (x10000) BHATSE HES (OH)
a) 228 2 1 =0 02 MelAl2t 8l b) M 2H HESN 2 XMelAl2 Hlw

<O8 13> sum EAA M MI|AIZH o @

<8 14>9] a)dlAd B F 7 25 2 A SEIIA <O8 13>9 sum FAAALNY] §58
Ao o weEr A4t FEAZ] Skl Ag & 7t 23et A9 FASHA UERRTEH
= QUth ol= VIEVIHY A% A SUARE &7
Ashe AlgTxol & AAS = Esksial 5. 42 ¥ g=xoy
of mE AMol 7hsolyl tEoln, FMt/HY &
< 3l AHdl A9 5 Zslstal Q7] tE0] 2 =RdlAde 3¢ JdAEE e A ¢
T} AlREIH Ol 22 dlEd BEE 7HX14 Q1o 7] HAALE FQEIFTE Ao IHoE & TA
E7HERD 50 SHEE & 5 Ak <O L) 248 fot S AR 9 et HE
14>9] b)ollAl EM count FAALS HBIGH=H 59 dE BEE 4= Z7 HolHY FRE Aot
ol ARTL 2= BT FAge B 5 QU SlTh ol= 3 A9 M+ | HEg =6}

max, min, avg XY AL BEF HES ALt = 3 YA ALHIEE ST A"
st 21 ol&sto] kg Aglsh] e 1 8 oA 3t FAAE IA SR8t S HAKLE

ST ST
25 25
Ezo — Ez::::::::::
N s / —A Nis
l"<:10 //;/‘/( §1AAAAAAAA;;
% 5 0.5
3! . % | 3! .
5 10 15 20 25 30 35 40 45 50 10 20 30 40 50 60 70 80 90 100
Z2H A3 4 (x10000) HRYTE HEL (OF)
a) 32 481 =0 T2 M2l A2t 0l 1 b) M7 HES0H 2 HelAl2Hlw

<38 14> count EAHAS

He| Azt bl @




o AAE SE JAGULE Lo 49
Hxk= EH

SIAT

Al FAAALIR! sum, count, avg,

max, min & 59 Z=Aket HAALK o tiEHo]
}H]O]T‘Hoﬂ sk ddsE XYE = UEE SF
6}%9131 BX= E AR BExE HdAE + Q

= merge@} boundary G4 AIQHSIFTE AQH]
W I dAdLE AYstal 3 EHolE 0]
SFRLolA YAIEE XS fst 2 B4 7t
SotA ’EPE} Ss87E Sd FEE 3¢ HolH
AETEE ol8sk= Ao ¥l HIsh
A g—?l HIE0] ot STISIAAT 2 FAA
&oll Qo] JIEVIHED Ho| SHAE AS HATL
g ATEE EF J& d& XYl tha AlEl
A7), 72 &9 AAFAIE xHo] ThsSt QAEE
A5 Q& BololZ2 +8E 30 BHEE9)
Ag XYske AFE & Aoth

gt
7NE7
o}

AL o

MO

&8
“Spatial Data
Warehouse — A Prototype,” EGOV 2003,

LNCS 2739, 2003, pp. 335-340.

1. Savary, L. and Zeitouni, K.,

2. Nehme, C. C. and Simles, M., “Spatial
Decision Support System for Land
Assessment,” ACM GIS ’ 99, 1999, pp.
85-90.

3. Park, J. M. and Hwang, C. S., “A Design
and Practical Use of Spatial Data

Warehouse,” IEEE IGARSS, 2005, pp.726
-729.

4. Stefanovic, N., Han, J., and Koperski, K
“Object-Based Selective
for Efficient Implementation of Spatial
Data Cubes,” IEEE, 2000, pp. 938-958.

5. Zhang, Z., Kunging, X., Xiujun, M., Dan,
X., Cuo, C., and Shiwei, T., “Spatial Data
Cube: Better Support for
Spatial Data Mining,” IEEE IGARSS,

2005, pp. 795-798.

Materialization

Provides

=17
O

6.

10.

11.

12.

13.

14.

. Papadias, D., Kalnis,

FOolE] HofatRL0IM SZ BME ¢

]
%

Zh EAAL 15

Wang, Z. C., Chi, Z. X., and Chen, X. Q.,
“RESEARCH OF SDSS BASED ON SPATIAL
DW AND COMGIS,” IEEE MLC, 2006,
pp. 1528-1531.

. You, B. S., Lee, D. W,, Eo, S. H., Lee, J.

D., Bae, H. Y., “Hybrid Index for Spatio-
Temporal OLAP Operations,” ADVIS
2006, LNCS 4243, 2006, pp. 110 - 118.
P., Zhang, J.,
Tao, Y., “Efficient OLAP Operations in
Spatial Data Warehouses,” Technical Report:
HKUST-CS01-01, University of Science &
Technology, Hon Kong, 2001.

and

. Rao, F., Zhang, L., Yu, X. L., Li, Y., and

Chen, Y., “Spatial Hierarchyv and OLAP-
Favored Search in Spatial Data Warehouse,”
DOLAP, 2003, pp. 48-55.

Indulska, M. and Orlowska, M. E., “On
Data

Thirteenth  Australasian

Aggregation Issues in  Spatial
Management,”
Database Conference, 2002, pp. 75-84.
Zhang, D. and Tsotras, V. J., ©
Min/Max Aggregation over Spatial Objects,”
GIS01, 2001, pp.88-93.

Matias, R. and Pires, J. M., “Spatial On-
Line Analvtical Processing (SOLAP): A

Tool the to Analyze the Emission of

Improving

Pollutants in Industrial Installations,”
IEEE Al, 2005, pp.214-217.

Pestana, G., Silva, M. M., and Bcdard,
Y., “Spatial OLAP Modeling: An Overview
Base on Spatial Objects Changing over
IEEE ICCC, 2005, pp. 149-154.
Prasher, S. and Zhou, X., “Multi—
resolution Amalgamation: Dynamic Spatial

ADC, 2004, pp.

Time,”

Data Cube Generation,”
103-111.



16 BHIZZFYEAILHEE|=2X] | M9 H3= 2007.12

8494 (ByeongSeob You)

20024 olstthietw MAL - MY - AFEHISHE-HF
BHSEH(SEA

20044 olstoh&tm Cf&hel T XIA A S L (S EH A}

2004H~3XY Qlettiet Chahel &2 Zstuk(

ol

BAE20F - BZF ololeHol &, SZF OIolE o5t
A, N HERZ

24l (GyoungBae Kim)

1992 QIS &t F RpA| AtZ S+ 1H(ZEHAL

19944 QlstCh sty Ciebpl ™AA AZEIH(FEAAL

2000 olstchetm CHEHY F XEA ALS SHuH(Z EHEEAL

2000H1~20041 SIEHASANATH M7l

2004E~BIR) NMACHSID HEHDSY 04

BHYEOF : O|SAANZIO|EH 0| A, AER|KIAAH,
GIS, VOD

O|#=Z (SoonJo Lee)

1985 QI &t ™ XtA| A&t (0| &AL

19874 QI &t CHEhel ™ XHA A

1995 QlstCh sty CHEHpl ® XA AZEHH(FZEHEEAL

19978~ MPCHEtn ZHFEHFYEZSMIERE =2
s

D OO|E{H|O| A A|AE AMEHOF GIS

19
g
e
QI_
&
>

Hi3§Y (HaeYoung Bae)
19744 olstifisty 38223
1978 HAMCHE W M XA MSE
19909 SHfsW MAA MS

% >

=

OH OF 1ot
gy Job
Tz

Rl

B>
B
ox

=

19828~ Qlstoistn A&
1999 ~2007d XsEGISHTFHE o
20008~ S= SE T4 et FHojlw .
2004'A3~2006d Istthstyl 2SO BE.
2006~ Qlsttistw Ciety RF.

A0k = CIO|EMHO|A, SZF TIO|EfH| O] &,

Nelgds AlA", ZE[O[C/0] Ho[EtH 0] A

i
oH
It
Bl
El
N

=
o
O



