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Abstract In this paper, we propose a schema version model which supports restructuring
composite chjects in ohject-oriented databases. This model extends the schema version mode! RiBS
hased on the concept of Rich Base Schema. With RiBS model, each schema version is in the form of
updatable class hierarchy view over one base schema, called RiBS, which has richer schema
information than any existing schema version in the database. In this paper, we introduce new
operations for restructuring composite object hierarchy in schema versions, and explain their
semantics. And we touch upon the ways to transform queries posed against restructured composite
object hierarchy to quenes against base schema. In addition, we identify several types of conflicts in
merging schema versions, which result from the restructuring operations, and provide cur solution,
The originality of this paper lhes in that 1) we mtroduce several new operations to restruciure
composite object hierarchy, and 2) this extended RiBS model operations raise the level of dats
independence of obiect oriented databases.
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9] ChassisModel®] €3 gdl~ wd VEHICLES] 7|
£ FY2r) oldch go FaEA) Hag g F
W& TR AESlor AT, B =RdAe
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VEHICLE 2% VEHICLE, BODY, I3z
CHASSIS HlolE2 %184 VEHICLE Hlol&e =
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¥

(a) (b)
T8 5 A EFELe] BE pull @ o

#H dleeldle]zdAE F oA ol4ky] HolBe] ek =
A Fd tEiA e, | A4 2E4 BA 9B, A
= F88A gev [19]. vhe) pull G4 o8] @
ARE FE Fdlzo Ae, AAAFE dolelede] &
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# PARTMODELE Aste «& Koy I Fdge
2Ry 79 el ek
nest PARTMODEL [Body.Chassis.Model#f as
ChassisModel#,
DriveTrain. Transmission Model# as
TransModel#,
DriveTrain.Engine. Model# as EngineModel# }
as PartMode! in class VEHICLE;

VEHICLE

PARTMODEL

== ChassisModel#
TransModel#
EngineModel#

2% 7 nest 94k VEHICLE 2 7}t Sdl2 PART-
MODEL

$ellM Adge Hiel Bo), nest g4k A7 A7|A
e shte] A S0 A aeh, o
1 Eax, At g8 al@rRE, &4 Frh
5 A7 J3 dite] Agset g FlB RIBS 2
de] AL, 2 Fels vl@uict RiBS A%l Aol o
S3ke 718 S92 2] g, FrkEe SA4MA
g 718 HAg AT 71 FHio) FrlEd dc 2
#uh, nest A4t Ay A7 spE Sz AE A4l
o] 718 F&E RiBsY) #xn QA gk wElA, Al
2 FrMEs £48 RiBS A9 o9 Fed F7}
g AQkel BAZE A7 B =EdAe o] BAE
thEa} o] iAot &, M Gdze] dgde
£ 28 RiBS A AAdstn FriEE 49 A
9 7B 48 A8E /B Fuxd Frie we
A, #% 7P FdEe o ol 7 SEiATt o

3.7 SaiF TN Hik move

AgAe B 3 28 Feie JEE OGS
P gu2y 3u= mdld gas) gl o8 $8
B =RddAe gial 28 £49 ofFdars At

move src_path_exp to dest_path_exp [as new_

attribute_name] in class class_name;

ZAEA src_path_expd] #Este &£A4(6E T2 d
@2E AR dest_path_exp?t 712]7e S48 o
BA1Z o] of dest_path_exp?] v $HAe g
g Hdolojel gvh g 49 olEE vz} se
AfohE as AL ol&FA A olFE RA@) olFE
98 d A% Fej2elA 4B g o] At
moveE o §8ld 1Y 19 Chassis HRE Y=
DRIVETRAINS & o[FA7lE |4, o] |ie) 4
= 2§ 84 v}

move Body.Chassis to DriveTrain as Body

Chassis in class VEHICLE,
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480 ARABF=FAB) A 6 A A 4 Z(1904)

VEHICLE
CHASSIS
Size
Modet#
,97
Body(llmssés B
19 8 move A41e] o
BODY
R4
VEHICLE -~
DRIVETRAIN .
= _ 7~ TRANSMISSION

Transmission
Engine ~
.

~ Weight
-

s Models
ENGINE DriveTrain
Power
Maodel#

28 9 ZEE move G o

Color

I, move A3ke] % A=A sre_path_exp,
dest_path_exp& &3 Z-& Agng e A2
sre_path_exp?t dest_path_expe] H§AA ATy
g] JitololdE ¢r¥EthE Holtl g2 o] =1L
H} &= move ¢1412] of o]c)

move DriveTrain to DriveTrain. Transmission in

class VEHICLE;

o] ik, ¥ 9ollA HAARe|, F 1A EAHE
op7l@t); &, 1) © o]4F DRIVETRAIN Zd27}
VEHICLE Sef2e XE 27t olda, 2)
DRIVETRAIN®] TRANSMISSION &= R 2
P2t Bk AWs) B4 DRIVETRAIN g2 o
sle] AEE FE ZElzdA dold HIZE = A
viEn)k FulA EAle, WA [sPartOfA,B)e] &3
22 WX Ss IsPartal BANS] 3AZ 8k

wpxRte g o] AE wiA 7] Al J71A AIg AT
A AREe HA7FEe BF AES staxt ok £
AT d4bEe A4 vEe 5 gz wd CE
FEg 3 BEgA4 A2 DAGDirect Acyclic
Graph) T%Z, 94 CE REZ 929 g DAG
TEE AT Aotk &, 474 o9 DAG T
29 F 29 vAd A BaAleld AfEe IsPartOf

2o

(AB) A <duAcs wWXEHE  IsPartOf
(B,A)7} ATAE DAG 7Fole T ME ¢
move 94ke] Ao o) Hale zHY 4 e, ¢
ol 7l&d uwiel o] oA ALE wlAsr] 3|
move A4ke] & ATPCE A4t pulld unnest=
delgl &4 WAE)S BFAA AST2 DAGY 4
ke 2 o] A|7|E, move PAHS ginkekoly} TLE A
22 o|ZA7|B2 o)H DAGY IsPartOf BAE A&
He AL HskA Gerth nest A9 ASE AR
7MY 2¥a wAE =948 g8 AR 54
WAL siF A Eus wHen oFde How g
Mg & glomg o)A DAGY PartOf BAS GA A
287 g viAgten, RE Falxo] Frel A4
5 §j8t F AN AL IsPartOfAB)e HlAEe
IsPartQf ¥AE of7|8tAs @ed. ks, g3
RiBS 2dolA Adste d45e E{NA AST=
ko] QJele] &4 WAL, o)A DAG 7&9 IsPartOf
A4 erFeg AEue DAG FEE vlAEEA,
e 2gAA ATz Qe AR o)sS FHE
g} o2l YujelA, B goA A 67148 AakE
2 B A74L 98] - (complete) 3l

4. MTHE SEAN AST = Hf el

2404 A7 vl o] Y RiBS BddN 54
Z7nt MRS dides e doy 38 ZRaY
2 AAE FAHL AXA RBS AFY 279 o4
o g o} 28 Z2aflor wgso] £ H.
B FoMe de wgeg F4oz AFAHE 5HYA
ATz HAEsL ojgA ol AErtE AT EAL

AR 29 39 27)dt W] VEHICLE Eef
HAae e e #HEE 22 Aels 449 4
£ AAZ AAYE AH RBS A=) o £=9] 4
oz W] Fdn, F pull A4S T3 FES
22 o}lZH ChassisModele]ghe 412 RIBS Al%9
A gl AZ4 Body.Chassis.Model#Z ] g},
o9} & AulFer BEE WHEE unnest A4S F
g A7 27\vled olg Aeojdx npEAAR G
Hel

select Car.Color select Car.Color

from VEHICLE Car ==>» from VEHICLE Car

where Car.ChassisModel = ‘MDO001’;
where Car.Body.Chasssi.Model# = "MD001’;
move {4HE F o EB31% Fele] Ao WAL Fa
2 3k o8 E¢, 17 8¢ 27|} wAe] dig o5

[+]
=
Lo
S

Copyright (C) 2005 NuriMedia Co., Ltd.



A A7 vl o] epu] o] &

Axg B §Anh, Ao @)=y} VEHICLE &3
WAL 2] ge 08 4 2ah

select EngineModel#

from DRIVETRAIN Train

where Train.BodyChassis.Modelf#="MDO001";

f2] de zAEY AHERAE RIBS AFAA
DRIVETRAIN Z4 wjHe] »|E FelLoA] AlEst
= Azdog E¥Y 4 913, DRIVETRAIN 22
WAL BE ZgAE 2 VEHICLE ¥ B9
712 gdlas B4 malor A =, B e
RiBS A% W Aoz ks ofof ?}‘3}.

select Car.DriveTrain.Engine Model#

from VEHICLE Car

where Car.Body.Chassis.Model# = 'MD001';

nest?] @4t Az A7 JMEdST 29 o
gz FEIFHPAE AMEHe Fpdm o9 FAR
Wzl 3L gag ok

5. 7|0} HE E&

273 J1Eg wiek Zol|, RiBS RdAME F A
olye] 27ut HASHM HEL 270t HAS fE
e A4S Adstal ek o] B 27nk MAEe] &
vl FRE JaHA Ak AL 270 mA

H
EdH(schema version merging)olgk ok 2 Fel e
BeA AlFazdd didt 276 28 ddss §
A" 270 HAES Rk AR SE=
ZFE(conflicts) 2] 8L MR olg AT 27
wl Hd B9 4nEEe AXE o] dugEe E
9] #HAHdetection)© Lalg]FelA AFHo=E 483
2wy, $Eo| s|A(resolution)E AM&A}e Aglelgl=
ol A WHALEH (semi-automatic) 0]t}

5.1 58 74

718 RiBS Rddx A7v ¥d 53 HAA w
Al FEFHOE 1) F299ol(homonyms) &4,
2) o]&-E2ol(synonyms) A 2T 3) YAHE ¢
X 25 (extent migration conflicts)e] Al 7447} )
o] ) ko] % 717 EAe ©lE F$E(name conflicts)
o] FALH, 1594 918 Z|& RiBS e A7}
, EAla(EA) WA olE WA
<+ %LEH"‘(—"%") HP*L] AR - EE 47l dE 2

Ao FPF7) gEelc), §H, J=-HE o)F
29 FAE 7249 FE(structural conflicts)Z 7§
AAE wHolelrdel ohEAd A 43]] WA g}
olEo) ek AT NE) A2 duEEL [16] 8 3

2 Bg ARE 9

g 27)n A =4 481

Z3&}7) whgth
3 Algker Bl ok A7)0 AT A
58, 99 712 RiBS oA FAslE FE olLd),
w9 A IR AR FE EAE of7|f} 47]4
Feolglols) o] gEo] AT 7|18 RiBS R
T & AT AR =g8 a4 g8 Are oE
Hefo] FAjolnt

1. Z2olels](homonyms) A z7] ©& 274l
(Z¥2) 3@ &3l 5 7 o3y 94
A) MASe| olge Hou} Mz e 7E 4
2(HDE M W, o5& Bl g%
At di,

2. o] 2EYol(synonyms) A Zv] G2 27|9HF
) WA Hdbe T oA ol Fa(HAD
HAEe] oF2 AT MR e NE ZHYA
#"“‘ g 71 W, )58 015’45—401 o 2(H49)

\_

=L E &;g 25 28 Age] AR g2 AAXA

j}J,
=

w

ﬁ;} Holelmde] FHaA F FHao 4o
#HHE F2EQ 2Btk & @ 279 WA
ou»t_ B4 ARE 2Y49 U2 MOE =

dgsizm, g 270 HAdde S482 B9
ke 7Asd), T 27)u WAde] Y 7§li°ﬂ k)
gia-54 FEL etk
28 102] ¥ 277 WA Svigk svie) EgL 919
AR 8 f9¢ 2% ETgstn e, ol 2719

A dis ogn 2L e §h -’E?Iﬂ} ik

CHASSIS

SV-i SV
VEHICLE -7 b

VEHICLE ’,4 CHASSIS
Beiytain- | . DRIVETRAIN 7
ol 7 = = =3 DRIVETRAIN
1 | o MODEL
M 19
i1 TeusMode¥ it
FagineMadel¥

EngineModeld
Cator

CHASSIS

Size
Mode1#

_ o TRANSMISSTON

Weight
Model#

™ ENGINE

2E 10 2779 WA BF o
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432 ArAEE=2AB) A 6 E A 4 3019504

£, RiBS A9 71¥ &7vje} e 27lmt JUE 2

= &7l HAdds fEFe, Zet thEH e &0

Az A34-& Aok thEdM 944 drop® renamed

718 RiBS Edg &7|¢ @ 4des A7t &4 o

Ao A8 &4 WAY o)F WAL VERICh

* SV,¢] 259

1. drop Color from VEHICLE;

2, pull Body.Chassis.Color in class VEHICLE;

3. move Body.Chassis to DriveTrain as Body-
Chassis in class VEHICLE;

4. rename DriveTrain as BodyTrain
VEHICLE;

5 nest MODEL{ Transmission.Model# as Trans—
Model#, EngineModel# as EngineModel# }
as Model in class DRIVETRAIN;

Sv,2] g3

1. pull Bedy.Chassis in class VEHICLE;

2. pull TransmissionModel# as TransModel# in
class DRIVETRAIN;

3. pull EngineModel# as EngineModel# in class
DRIVETRAIN;

4. drop Transmission from DRIVETRAIN;

5. drop Engine from DRIVETRAIN;

g 1004 F2ollole] 2 SV.e Zdla WA

VEHICLEY] 44 wd Coloret SV;9 ¥ uA

VEHICLEY] %4 wWa Color® EF vk Ane

RiBS A% VEHICLE &#2:2] Colorg, ¥4z

BODY ##l2¢] ColorZ® ZhHp 7| &40z zher)

tEem g 109 571 olgwded 48 £

stz ek RA, SViel ¥4 WA VEHICLEY &4

WA BodyTrain® 5V,2] el ¥ VEHICLEY

DriveTrain $A48 A0t} oL o2 =Xt &

ot 7B 2Fel RIBSY &#&  VEHICLEYA

DriveTrain 4% 458 7| $40=2 ZeTh F

Wa olgFeiele] & SVi¢ Ee8l WA DRIVET-

RAINS) &4 WA BodyChassis?} 5V,¢] S ¥

VEHICLES) %4 #4 Chassiso|th 0|52 B0} /&

Z¥~ BODY 89 ChassisE A5 718 4

oz zZteErh o7ld F£ET He oF ¥ olfFed

AW A, O 7 FHLE e UL HAd &

Frhe Aoluh 718 RiBS Bd2] AF|vl wiH B}

Fellre &4 WAy olgEee] EAle Z& VE &
28 e T 292 WA £ &4 9FE A

alolAqgt FAR, vpAGer, FYa-&4 FEY 9

in class

*

E SVl 294 WA MODELE ®3H® F1H9 8V
oA g2 H#A DRIVETRAING 5 44 Trans-
Model#$} EngineModel#2 ¥38® ARE E 4 ok
5.2 A7|0f H{AE S 3HF
718 RiBS @A AFnl W@ B AL o
& 059 4 @Az olfoAuH, AAY dz=EE
[19] & F=317] Hlgich
L A 270b W x9E Hag 72 SY25 AL
2. Z4zte] 7|18 gejad sdee AR S92 9
HE PA -
3. A S WAL 887 XY H4E A
4. A A9 AEy S AR A
wA 22] AA4L s WA o] $E 9], B&olg
o] 9 gAgE o|F HE diFt #EAE, @A 3dMe
&4 wdel e o5y Faoldde] sEg
A gk BEAA A7)0 Ag @iez Qo] A7)
ul WA B3] #@3e 27 og A A e da
Z gt
1. 78 FE2 WA nest @A) g3 Q4w AR
g2 vA-g atyafier ok
2. ga-H4 S8 AR 77l e 270 ¥
Aol F¥l= HAR &4 vAsER xdE 22
BRA Uty 28& dds]or @k
3. olgFao] FaA: greld A vle} go] A=
oE& 72 Y28 e S WABAld @
Aete &4 WA olgFae] BN g aw
7} %m}r—‘r
ohg-g oje A F4F 29 wE 53
Yéﬂtﬂ, * BAZE B REE Y H3T g™ dAe
1. A 27 As] 238 Pad 7R geas AN
2. A S92 AgY A4
(1) 2 7= ZY2d sz A2
= A4
(2) o444 TE AAE Sdt
(3) 7P WA A
3. A 292 WIEY AY &AWAE A
(1 g7 g g A &8 o Fed
4458 284
(@) 7+ FH4~ @ Y H4HE A
4. ) 27l WA Fels AT A
B =Rdae o] 3L oE T A4 1w
3, 9 42 BN AE TR A3 FEA
ge @Az o= Ak 29 118 129 108 F
7} WAL BEsie A3S dAdER R9Fa

g2 o
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AAANF dolgtilo]x2] BF ANE £ 270 HF 2 483

. B3el Ay AV)e A 279 AL SV E B
718tk 28 1da)e § @4 2.00% AR dHE
BoF:n gl I8 108 F 270 vy S o
Zve 712 ZY2sx RIBSY VEHICLE,
DRIVETRAIN, 283 CHASSISo|th &7 1.e]A o]
18 EHAES FElmA oEd diddte S M
AL A 2101 SVl A4skeE oo, a¥
1L(b)e w4 2.8 2.3)elM -4 FEL 5
4 % A4isle g2 WA MODELe] A} 2719 o
Ae FNHom PAE AE Jepdoh oM 7]
nle} o] a7 1094 270 B SVie] 92 A
A MODEL#% SV;¢] €#l2 ¥4 DRIVETRAINS] T
%A TransModel#9} EngineModelfrlolole el 2-
%4 ZZo] Uk o] 2Ed g3 ALEATE S
mdzE  FERE Hddfcdz  spgdch add,
MODELo®] 27]0} WA SViolM nest $4tel s 4
A8 7 gu92 BlFo)y] wEd o) dFsh= it
s BAL SVewol® Aok Bk 298 11.(c)%E,
I 109 deA olgFoe] FEE Fe A7)0 A
SVie] 44 WA BodyChassis®?t SV;el &4 wA
Chassis®l] tjaf] AFERZE FAE 4Aest FHE HofE
o mRe g 29 11L(dE SVnews] 7 S8
Aol £ AL Aald ggshe svisk SV 24
2 WA M ANG ADE Bol: ¢tk o7)H FF
B#A VEHICLE® 44 Color2t BodyColore 52019
o $EE 2= 5Vig SV 292 M VEHICLES]
24 WA Colorel w3l AH8A7F SVie] Color®E
BodyColor2 ©]8-& upolr] &S gdd Aot

k=]

CHASSIS CHASSIS
VEHICLE VEHICLE

DRIVETRAIN DRIVETRAIN

(MODED

(a) (h)

- CHASSIS e CHASSIS

VEHICLE

onasts -1
VETRAIN
n[m—:J C

(c) (d)

ag 11 274 Wd 5% 33

7l F28 He, 270 WA E3e 4 g2
270k HA SVeole 22 718 S48 Ze F
A oole] &4 wHoe] EA|sA] Gethe Aotk ¢
=, 33 A AFF RiBS 249 9374, RiBS A%
B4 Anyt 27t HAYAN AR g2 408 F
R0 RdgEs AL W3y T otk &7
kWA AN ol&T e FHa-&4 FE
2] sjdo] o2 RAHF

o

ol

B.

B ARl ol WA, BRAA ASrRd o

g 27)v) Qg Aateld olg 3HF 27 WH B

do] #g de fok wEb, o] BeMe =F Ui

B RpEFos AWUYE BTE, 1) AAAY delek
B [20, 18, 211, 2) 27|=} RAs/HA (1, 7, 22,

14, 23, 2], 3) dojehdle]2 A7)0t B [24, 21], 2

2 4) 9 AelE Be) A2® (25 26 27 2818 B

+ o

6.1 | XIEF Clo|EMHOIA F

#AY dlelelyoladA {7t AT s - A

Zof, =F dleje} HHA AT, WEIE Ev
- & AAFE volelw ol adM® AFsHE =¥
o] glglth [20]& 02 Az®e B dyze oi
3 gled, Sda ASTRY ATAT P Fds
(virtual classes)] Ao =43t} AA/AAE do]
o]l Al2EIS) UniSQLL #AE 37 71%0 AAA
g AYE - A% vias AAAEA - & A
AAAZF B2 A9 [21]. [20) A BE(global)
7)okl A ALexte] Pae] @A B 2nE g
2 9A FE MultiView WHEL o532 g} (18]
dMe AAAE RE o]4s)y 2¥|vt Dsldakg Al
Eyoldste Watg Add.

RiBS 249 27u} vide] 7EAFIR} RiBS ©
g =23 Rehe oA olg A7) HEghs ol
a8y, ol R A7UESEL 29 AT7Ee A
& mejslA] ok Wb, 8% RiBS BY-E AMEAIR S
o5 BFAA ATz ATAL 7Fed sled

6.2 A7|0} FlE/pE HF

[7e YAAG sloleae]2E A7 270} Bd B
42 Ao AP o] A7 7I€ ORION o]
erdel A W@ mdg 243 A, wde] 74
84E &7v vlAd @8 2 42 w4 @3 7EE
g o]lRdA gl (14]= g2 A2TE AqE 1A
o @92 e 270 WA P g, FULE Y

a

e

o] A

ol

]

¥
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484 ARG =ERB) A B B A 4 Z(19994)

Age] @9z e g8l BlAY(class versioning)
Al4" CLOSQLS Al¢tich

MEA M Fled vish Zel, AR do|elu|o] 2
AEFEY F 271602 E, 27w A5 75E A
Falgdol [1, 30, 2] ol ZH& ATz dig
278 Fsl AMES Loz A8y A)nl o
AE AgL = MAg ze 2§ AF|vlo) wlA
AEHez WAAD,

a¥d), olF FYEL 2T A% 959 g A2
TE HPTHE nEsie, 55 A 73 WA a4
d3E vk 7, dolgd o)k ATAHE BEsly
[22] 2] moving information 943 [22]2] capacity
reducing transformation |2He 4 E =RoA
AkE pull, unmest A4 B=F gulF et

6.3 CIOIEH|I0A A7|0F S8 o7

dlelepie]a EeopelAd o] slolguie)age] 27
ot §el @9 B2 HHEEC] B FFview inte-
gration), 22717} E¥(schema integration), %2 =
o o)ehi o] (multi-database) ] o)Eo® Ak )
o2 PHESY FPe v B ggdM FE
{conflicts)& ZiAHdetection)3t 2 $EL & 2(resolu-
tion)&t Ao}

(241l ME <]xe] F 2 dielele]x BF WHE
& va/Estn glev, 53 e gdsle o)
2% T2A FEZ e [2116AME AR
HoletZd& o wlojgulo]2 23t 2= A AlstHA
Al ot AAve FEHNY] FREE UdEln oE
o) AL hETRdrk ol F AT 2T B 1=
oA FF Fgolele], o|§Ee], a8lm Fei-
44 I FAS BAE 9532 i

2,  =8e) &7v WA 2k weleiw o)
270t FH-E T2 At slolM & Aolrl o
}. &, RiBS REddMe 532 270 vAgY 7
270} FAHQAEL 718 A7 RIBSY 27k T4
L4F WiAR 9nd AHEE FHR 9ok o
RiBS EddAe] 270} WA Fge] a3l =g
A ZFE AARE 7 SiEch ik, 7129 dHooje
Hlol2 AFnl B A 22 #ah @ A}
BAe] RBeho] Myl Ak

6.4 EAO|E EiE| AlAH

eI F43 43 riEe], BE PRE0 9
(Web) #lo]#] ez FE5H1 Ytk d7E 4 AlolE
TEHNAHL, dejsiuolag] dA9 FAlEA, e (1)
YrrolEd A AFE FRg g A€, ) Zza o

olAd] =P AR UE T4, B HTML 5¢€ %
A W& ANGFHA TR A GA= A3 o9
H, dAfe] PYAatelE #Axe] BAHL YA E 7
H AYre Zul® TER(physical organizatiom)$} AMg-
AelA BelRe =elEel 72Z(ogical view) 7t w7}
o] glo] YAalolBe ArA Aol AHs o
[28]. ol< diolehWlols LT WA, Hojg =5
Al{data independence}el £Z5 Flo|u}.

olgt Ze EAE A5y 8 YrreEd #eH
© AR E93Q Tz SPHoE ARERCA B
AAe =28d r2Y &% ATEE Agse ¢
AlelE FE] Al 28l (web-site management system)dl]
g ATV FES) AYFolvt (25, 26, 28]. WebOQL
(2513 STRUDEL [28]¢] A4 53X girleled &
HHer FEHHY e WES AR AHdle] Rn
Ao =713 Hhz A7 5 A sEY. oE
A3 o] ¥ AlAHE 22 WebOQLF StruQLelst 2
e 53 dug d9elE AFstn sl ARAN-
EUS A1&=9 A4 [26], 9 dloletl A A8 &
FE HF Ulivess #AY Hola A7AE 9 g
9 FxE % Penelopedhs ¢1o1E AFdA ¢ die
Ele] AftAdE A3 v mer, [27]d4E A
A vlolzhol2e] 4 B FeE Adsle o -
%, "olepolzd AAE AHLE oy tgd =
AT ] He)AR AMgAdA Agas 7% -
At T AR vojelwle]s AlAFlA
=EAA AtE 2FAH AT FTA ANE
< ALY, €A ol § AlE gE|AsuelN A
T B2 rleg dAE & g, £F AAAF A
oletillo] 27} 4 wojepe] AGARA AFHY e
tigte] & Aotk

olg A& B =19 A7)vk wA xde] 5
& 25 EAY od= 72 dojely A74L B
A AHERIAL g YEE doletg B 4 gl sis
ohe Aorh. e, ool B 7R A Abojr} gL
th A, BFAA F= T2 structured) 2 H 2|3k
lelebi o] 28] 7wt APAL Fgshs g, $lg
HAolE FE] AAHEL  w-F2H 9 semi-struc-
tured) 4 dolEE UErthe Hejck E5, WebOQLo)
Y StruQL Qole AFdutaea ¥ wlolele] gl
o3 AEAQ ATHE AYsie 9, §F RBS &
4L @R T2FN FAHNM HEAA APz A
TAE A3 FHeloh

o riE njt
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A A% Aoletwo] 2o B ARG AT 27vk W 24

7.8 E

BAAZE doleho]x Al2Ee] AER FEECHE
(& Zol, YIWWW), PCTE, Repository 5)¢] 2%
g Z7la) Gl 27 F 9EAF)7 YElHe 270 o
A 7159 AFeol FpFo|th ol g8 £ =FdA
T, Fdl= AT FF0 g 270 HA 2l AR
RiBS RHE FA3A, BEAAe] A7 Adshe
BekE AAMAT 4, BN AT A4se Hx
2 Aghslz, o] AA=E B ATgE SHAA A%
T2t 29 A Y= JAFHT a3, o] F
B3 AP A4E o 29v i@l B9 €3
&L sk

B =89 rldide ZA D) BEAA Atz A
T4E 98 A4S A2 5989 A 2) o] |4t
Eol, Aarlsdt gds AT B e &0 o
F Hd RiBSY A¥EA, ARG vlo|etdo] 2] o
o)e} ZgA(data independece) S AT e Heoldl,

FeEle #F g 57 d47E g Aotk AA,
RiBS 292§ SOP A AT vojeio]2 A% [31]
Ao FEFth "4 SOP Al Fds AT
g 27In A% 715 AFSEE, ol e &
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