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ABSTRACT

To share and standardize information, especially in the database environments, MDR (Metadata Registry) can be used to integrate various
heterogeneous databases within a particular domain. But due to the discrepancies of data element representation between organizations, global
information integration is not so easy. And users who are searching integrated information on the Web have limitation to obtain schema information
for the underlying source databases. To solve those problems, in this paper, we present a 3-layered Information Integration System (LI2S) based
on MDRs and Ontology. The purpose of proposed architecture is to define information integration model, which combine both of the nature of
MDRs standard specification and functionality of ontology for the concept and relation. Adopting agent technology to the proposed model plays
a key role to support the hierarchical and independent information integration architecture. Ontology is used as for a role of semantic network
from which it extracts concept from the user query and the establishment of relationship between MDRs for the data element. MDR and Knowledge
Base are used as for the solution of discrepancies of data element representation between MDRs. Based on this architectural concept, LI2S was
designed and implemented.

IIME : MDR(Metadata Registry). 2#2X|(Ontology), HOIHE(Agent), H5 B8 (Information Integration)
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MORI} 2EZXIE ZYD s Z& S8 ALY 253
. dAX MDRS doldasd $E7 doJH 843 o
AgEHd FET 2E2AE 745t MDRY dolg 84
AP 2dE 2FRAem MDRY dlolg 249 39
o dolgso]A 27]m ARE AMFEHYE M4 E 3§
Ak olHF JHHE B nA Y T2 ot Aok

o 2824 74 4 dolH84s $F ©& ¥ MDR
A7

e MDR¢] HolHas FEd @& dog o]d4 34
& A% AY Holx A4

o AHgat Aod i AFE Ao 23 ¢ AR 5

52 H& At
A7 EARATAKISTDA = Sl Hor|&
Aust Add g Eoko dojHuol2E Hisa ¢l

(E 3 HE Zoiele] Hlojeiulolx

dolEi o}~ o] ol wol~ 4

- A7) GAE HolBHol~

DIGS . Rl M =YW Holgujolx

DIMD * AEt 8 = E

ST - HEIEAR Ho
. Setr)eRols 2R FAo B HAAL
TR wor

INFO . Yupe Bopel 8 FAo] W@ AR

THESIS « AL o v R

KRIST » A7 AR BaA

SOCIETY S 984 % ReunERg

(B 4 +2 W& HolE{wjola A7(0p AMME(YR)

Concent DICS DIMD BIST INFO THESIS KRIST SOCIETY
Field | Type | Field Type Field Type Field Type | Field Type Field Type Field Type

£4Ws |FDN|2dWs] FDN |299%| FDN |#99%| F.DN |2095| AN | Aol9ls | AN | Ad9E | AN | A9z
i WAL | FPY [4Y9E] FPY |989d% | FPY |43dx%| FPY [W43dx| PY | #9jd= | PB Wz PY | dgdx
wes |FCY!® 8 F| FCY | ¥8= | FCY | 3 3| FCY (& 8 =

Ageio) |FLA [AHgQol| FLA | AH8¢lol | FLA |4890]| FLA |A4890]| LA | A8ddo] | LA | Aede] | LA | @l
e 4978 FDG | o7 8 DK | 3978

$EAZ |FT |4 B/ FTI| A% |FT (4 35| FETI A 2| T | =248 | TK |[4734%@3)| T | 4242
A %W FAUIH A FAU| A% |FAU A A FAU |4 4 PNi| A24% | PNH|, é‘fj g |PNH| A
¥ # |F.CC|#A%F| F.CC |#4%%| F.CC |2 % F.CC |® & :

4 9 of [ F_KW|M 2l o[ FKW| 4210l | FKW |4 4l of| EKW |4 0| D |A4A9=] D | A479= |KW| 719=
IS F_AB B F_AB |z Z| FAB | % E|ABK | 3% |ABK| 8983 | AB zE
A ol A F.SP [# o 71| F.SP | ol AI| PH | Al ol A1 | PH | sAolA% | PG| Aol
olul A% PHI | olWIA @+ | TPG |  olwlA%

22 3 e F_DT |88 | F.DT |A&3H DT ZEFY DT | A8#3
AFN% FCL {A+471Z] FCL |[377]&| CN | 3775

FE e FCP | 24712 o | X478 |10 2394
AAAE | F_SO [MAA8| F_S0 | AxA%

Fngas RF | #uP9+ | RF | Rages




254 BEMEIERI=EX D 10D M2=(20034)

o 2y g Ropute nEst 4AHI, A ok
ASox AR 2 FdY do|Huolx 27|wE Fs}
of AHgEo W 27|} o] WAl dojE] ool LT,
=g v ATFIE AAZ s FEHY BAY 484 A=
#E7t ot F, oA dlojguo| 259 TN U
AL FAEY) R 43 FRuPo| ofPrhe TAH
2 7M1 ok <E 3>& AAFR Zddeld 24 0
o2 XAAY golBoith BEHozEe oF HolHY o]
29 A2 dHolguol2z TS e N&d o
A F Aol B0 #FHI U201

olgid FAME s|dsty] A AR Eokd dlolH
Ho| 2o g 27wk 4 dojE] A& B3 <E 49 &
& EF3h9 5071 wetdleld 248 FE3AT

ojFA &9 diolH8AE <E 5>¢ #o] dolHas

(E 5y 285 (Record_Reference_ Number)Oll ChEH &4
HojM
deolel 29 veldlole] &394

(1) 33 (Name) Record Reference Number
(2) 44 2H(identifier) PRI

Aug| () Wd(Version) 10-2002

% 4| (4 3273 Registration Authority) KISTI
(5) ¥9%(Synonymous Name) ik kA
(6) 9 {Context) a3

998 FRHRY ines

AAel g £4 AE 58 ST Zo] ZF3E
2 3849 4 oo & FAdEdE vedoHlie ¥
# o] ‘Record Reference Number Tt ‘THHE'E AlL-5
oz gt dele EREEZA Hd 302 HA 129 ¥
2 Edg 5 dd{20]

olgd FAWMEE A Fz:stuz e AHEAE
3 4R A FAL Edteiol ot oFA F

249 dedolHass 71E 24H AP A= Hol
ElWolxe] B T2 A9 EF 5L zH A

Ane) g vEetelolHE (29 6)3 Zo] 271¢] MDRE
ol &3 TA43ATh

(28 6)elA, MDR 12 AAAEA oM A7] Y E,
HatEofel] i e} EEHR AE wEdolHE T
Agch MDR 25 A - 2L 89 =83 A7AE BaA
of g MAYRE THTH

(23 6) MDR 74 &=

& x| (0 Rl Definition xgloség«’ﬂ;_o_ %';?j}j o|87A T4¥ MDR1% MDR2| i3t vlejujole 840l
P EET——— :;Zm_:g = g FRE <E 6> <E 7% <E oY LIS 2
=T —— A% Metadata A4S TA3E MDR#A A4 wlo|=
D 3 R —— e e
- (10) 7449 % (Conceptual Domain) ® A '
53 w ngrfejmjgll)omn Definition) ;:JL A (E 6> MDR Hlo|& T=(2%F)
(12) 73493 (Conceptual Domain Name) | £ A Attribute DataType Constraint Description
(13) A %-7(Object Class) Adgyx tmp_id VARCHAR2(15) | Primary key | 2%}
(14) ¥ @ F(Representation Categary) BFAEA concept,_name VARCHAR2(30) | NOT NULL | &49l&
(15) E& %2 (Form of Representation) L registration VARCHAR2(30) | NOT NULL | §&71%
- 16y & ‘?ﬂ(Value F?rmat) 21 synonymous VARCHAR2(100) f}_’;‘-ﬂagg BRI
P (17) 3t o2 o](Maximum Length) 30 T
18) & #HAZol(Minimum Length) 1
(19) E@el WA (Layout of Representation) | 9 & object_class VARCHAR2(30) | NOT NULL | #A £%
(20) #8% $l(Permit Value) B8 9% category VARCHARZ(%0) | NOT NULL | 9 9%
Qv ii%l?-&?*l(Responsible Organization) | KISTI formation VARCHAR2(30) | NOT NULL | %4 %+
% 9 (egistration Satuy) % 3 data_type VARCHAR2(30) | NOT NULL | dlelgl 84 dolg #3
@ u‘ﬁlll}(Submmng Organization) | KISTI max NUMBER4) | NOT NULL | ®elg 82 Ho) 27]
%% AR Change Dato) pv—— min NUMBER(4) | NOT NULL | del8l 84 & 7]
Ea]ig () ARG 71SE arss layout VARCHAR2(30) Ed9 wx
5 A| _ (Change Descripion Text) - permissible_data | VARCHAR2GD) | NoT NuLL | 3§ 7He® Hel®
%) 4447 (Create by User Name) 354 ard
(27) 44U A](Create Date) 20021001 create_user VARCHAR2(30) | NOT NULL | #4444
%) 4977 4sa create_date DATE NOT NULL | 3494
(Data Steward Organization Name) steward_name | VARCHAR2(30) | NOT NULL | 3<¢J#9




(B 7) 282X {4 ClO|E{24 AMY HO|E 7=
Attribute
mapping_id
concept_name | CHAR(10)
DE_name VARCHAR2(30)

DataType Constraint Description
VARCHAR2(20){ Primary key | AM¥& 9% 4#z
2ERAY Ny
MDR9] dlo[8 249

g3 dlojeaiely
#A

relation_type | VARCHAR2(30)

(E 8) MDRZ! HIO[E{24 HIO|E{ OIEAO THEH X|AlH|oja
EHOlE +X

Attribute DataType Constraint Description
mapping id | VARCHAR(10) |Primary key| AH3& 9§ Adxt
data_element | VARCHAR(30) HEEA delgHas

trans_unit VARCHAR(30) HEg g9
trans_type CHAR(2) HE £y
operation CHAR(3) ik
trans_value | CHAR(10) . wE g

7%% MDRY wolHas F 4wl 2 THE &
gt dolEaast A4 EHS oot 2ot

D 744 712e A8 ALoE i 9% A4 4
3 dgso, $ur ¥2 299 4 o $AY ug
#goln,

@ %P3 O@Rl=ze dF¥ E7)1E KOR'#H ‘KOREA’
FAAE T4} AgHT Yor A@RYoz ¥
Fee

(E 9 7 XAHo|A9| LF BS

mapping_id| data_element tr‘;a:;_ Ut?’npz‘ operation | trmas_value
kb0001 | cost $ vT X 1300
kb0002 publish_country | KOR| TT KOREA
kb0003 | cost ¥ vT X 1000
kb0004 | publish_country | ENG | TT ENGLISH

MDRZt dolgj24 dHole o|d48E& HZ37] A8 T
A Ayl AE Pt #¥E dolEese AW
o di@ dn2F2 <F 10>7 FZrh

(E 10) X|AHjo|~& O[S HIOE{R4A FHYE AT2F

WHILE (KB_identifierr < > Null)
BEGIN
GET MDR Data Element /* Z4 dlojg] 840 di§ ALE
g5 &/
FIND trans_type /+ BE {3 ois) 2Ad}
IF ({trans_type = VT) or (trans_type = ST))
/2 B F¥o] FAUE or AHAYAIN? &/
BEGIN
COMPARE selected unit to trans_unit
fx HAEEolzl FAG e AAHAY FH4FE vla @, +/
FIND operation and value /* ZHASHola FAd9e A4

MDRZI 2EZXIE ZED JHE & S8 AL 255

29} §g Fet &
CHANGE data element value /* dlo]E] 24 W49 g2
Lk L=
SET Query division /* A& #8F) +/
END
ELSE IF( trans_type = TT) /* 9% §3o| AFFHAN? »/
BEGIN
COMPARE data element vale to trans_unit
/A Hole a4 WF g FHEHE vud «/
IF( data_element_value = trans_unit) /* YAE =717 »/
BEGIN
SET Query division /+ ZE &3t} »/
END
END
END WHILE

LS 1A41%¢ 2E2XE 7487 st (2" N ¢
ol MDR1¥% MDR2¢] wetvlole] 849 Fogutes &
3] gt vdd dolH 2282 LE2AY MY
L8 FEHIL #A F¥AM 4% M PHE 2E2
A9 g3t A#E F Utk

MDR 1 MDR 2
o €l o] o Ef| O]
2ele s ] [~ xixies
: S i ot QU :
EET R ol& L seixiy
BRRY P 1 o7y
. i X% BxnY Yelne HoeTd ) | .
= kbl

"""""""" ~ £
5 of &|_| i | # ol %
MEye
2 H S -y
I Sln A0 HEHS TEAS N

(32 7) MDRZE JHE Aatahy

(Z¥ 7)€ °]3¥ MDRz9 wetelolg] g4d] i A
B BAE =Y HAET oA 328 Add B
Aol tg dre dgF 2o

©® E-R(E5#A)
o FHNSY AAUSE §
o Az YUY L F5F
o a3 AAHE FET AAoT
o 71743} Aixv}?-% > 55

@ IS-A(3&3A)
o o] AW, FAAY, YAy, FAFLL
@A ol T},

o AST FITAZ, JEAZE HEBAIY,
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@ HAS-AF-23A)
o qAAH U FHAFHE
A E, JEA Sl

23718, #HolA, &

(E 1) 2827 HOolg WRPEH(YF)

Onto_id Concept M |Relation Concept_S
OntHo00! |(Rec %dﬂéf: E-R HAEE
0 erence| E- .
Nurmber) (Bibliography Number)
Ont00002 (B'}gl?‘ ‘ﬂj_h E-R sdds
1Dlography (Record Reference Number)
Number)
20003 A A3 _ A2
On (Author Name) E-R (Person Name)
Ont00004 (%%;l?czion E-R (Publicatizi;ag A 0
Country)
Ont00005 ©] &(Name) 1S-A 2 219 (Author Name)
Ont00006 ©] &(Name) 1S-A F A A% (Coauthor Name)
Ont00007 ©]&(Name) IS-A # ¢} 24 (Person Name)
Ont00008 o] &(Name) IS-A | %9+ 9d(Researcher Name)
Ont00009 (B'}guZ ] Zg!ih HAS-A 23718
LDllography (Possession Organization)
Information)
AMAAR
Ont00010 (Bibliography |HAS-A # o] & (Page)
Information)
MARR
Ont00011 (Bibliography |HAS-A 24 B(Title Korean)
Information)
AMARR
Ont00012 | (Bibliography |HAS-A % £ A =(Title English)
Information)
Ont00013 7F4(cost) E-R A1 A 7} A (pricing)
Ont00014 A &(Title) IS-A %A 8(Title Korean)
Ont00015 # £ (Title) IS-A o & #| % (Title English)

olgA FAE 2EZAE AMEA dulA ] s &4
S A% oujgo g ALEEHT LI2S 24159 Value Mapper
o wetdole AFAl i ARE AFsAE) <E 12>
T 2EEA FRE o] &3l dEetdolHE AT AT
A mFolrt,

(E 12) HEHHOlE MEA0|A HO[E 242 At 2D2|E

WHILE (Monitor < > Fail)
BEGIN
GET MDR Data Element /* dlo]g] 84} Ui ARE
Y5 ¥
FIND Concept in the Ontology /* SEZXAojA &=
AdE gt &/
IF (Data Element = Concept)
BEGIN
SEARCH Concept with Relation of the Concept
/+ AEs BAE 71 AdE AR «/
FIND Corresponding Data Element Concept with Relation
/* BAE 1R gl Y& dlolH 848 Rt v/
IF (Relation = E-R Relation) /* E-R #Alold 33 Nd &
veteloje] Hgho] HA@} «

BEGIN
SET Data Elements to Metadata Repository with
E-R Relation
END ELSE IF(Relation = Is-a Relation)
/x Is-a @A A% AdE detelolg Aghd AFwt »/
BEGIN
SET Data Elements to Metadata Repository with Is-a
Relation
END ELSE  /* Has-a @4 oj9d &3 71§ wietdlelg
AFgaol G} «/
BEGIN
SET Data Elements to Metadata Repository with
Has-a Relation
END
END ELSE
BEGIN
NOTIFY No Concept to Ontology Administrator
/x 2B2A FE A A Ade] EBAHFA FE&E BrUTh
END
END WHILE

53 3% &% oy

g FRe BEE AFsE LI2S Al2dE o] &3y
AHgARE 270l HRE @A) RIGHE Aol du e
Mg o] g3l dE & + sirh vFYE 93 FROM
do] gl RS AYsnE SQLHY FAE SemQL(SEM-
antic Query Language)® ={3THI19) SemQL9 7183
ge F A9 AR FAHR 959 2L e E A

SELECT <concept list> WHERE <condition>

<concept list>& oo} os HAwojof 3= ko)
ol i3 gAEojt} <condition>2 Zgd| o3 HAs
ook 3t REE AEE] HE 2o

THE AHAEE HAAA = AHEAEL SemQLE
AN E0l "Wag e FE FHAsA =Ho LI2S WA
HAYHE 34 (29 83 z2l

[STEP 1] : UlA(User Interface Agent)& E3] &Afilo] ¢ade =
e Mg gol& 7HAn FE AR UAe &
A9 49 E QMA(Query Managing Agent)ol Ag3§ic},

[STEP 2] : QMAE UIAY .3% & )9 FAgo g(Task)E A3
3 AT FEE 5HYLE g

[STEP 3] : QDA(Query Decomposition Agent)y & =3z
SEZX T A MEES AR 49 A
W3 Ads o] 9lE MDRe] AEE o|&d ALE AT
Agel, ZAAgdsejr Aole VM(Value Mapper)ol 42
1=}

[STEP 4] : VMA(Value Mapping Agent)t= ¥8% A99 zuAd
gl welvlold ARLE F2soq 4P EAT
AE @& olAAE wddth g olFAe] EANY A%,
A vo)2E Azt gk o]dAol sHEE HJE T
At 749 FejE MDMe Agdt,

[STEP 5] : MDMA(Metadata Mapping Agent):= AM3Ee] & 3
9l dojeldlo]~ 27lnt v MDRE #zx3 ¥
dlo|H Az HE¥ AE Y4U. A€ AYE RA
(Resource Agent)2 My gt}

[STEP 6] : RA(Resource Agent)= ®lo|E Az AeE 2Hdn
A3E UlAd] dAgdct

(08 8) H2 S8 »H



o4& S0, SemQLE o]&3te] ALgAT} Al ¢ 9
E AANAELE A7) H3te] a3 Zol 7H(cost)o]
‘150" 2 MAARY AEF 7HAH0| P or] AeE 2
Agda s g 2L A I ARe ¥
HA €.

[STEP 11, [STEP 2] : SELECT title, cost WHERE
(cost > 150 $)
[STEP 3]: A€ AoA #2328 + A& /MEL titled
coste] o},

(D@ |

\

select tile_korean, cost where cost 150§
select tite_korean, pricing where pricing 1508
select tile_english, cost where cost 1508
select tite_english, pricing where pricing 1508

{ !
| s
|

(=)

\

(2% 9) HolojM F=&H JHoll iE 2ERX| HME S
HolRgt
(2" 9% olFA F2d Add U3 2ERAE &
T FES T N9 F2 Y AE4E Holxn Urh

(D SELECT title_korean, cost WHERE cost > 150$

@ SELECT title_korean, pricing WHERE pricing > 150$
@ SELECT title_english, cost WHERE cost > 150$

@ SELECT title_english, pricing WHERE pricing 150%

[STEP 4] : VMA= &34 Z9d dis} detdlolg] A%A
oA AFs Ye dolHarE HUstA cost
o} pricing®] AME ZEHE 8182 <E 9>
AAGuE Qe 24 wolze] FEE F3l cost
d $ete WEREE FEID DA o]FA
& HEde FHAE TAL o83y dd
Ui 93 ¥E e e FoE vegn 2
o A4 g}

@ SELECT title_korean, cost
WHERE cost > 150 X 1300$

@ SELECT title_korean, pricing
WHERE pricing > 150$

@ SELECT title_english, cost
WHERE cost > 150 1300$

@ SELECT title_english, pricing
WHERE pricing 150$

[STEP 5] : MDMA<= 3] ulojg{sjo] 28] A7|u} Jr o}
Zt MDRS FZEste @d dojgo]x 7]

MDRIt 2BZXE 2T JAE T 88 ALY 257

shl % AlE Thest go) ATHY

@ SELECT doc_kr, doc_ct FROM doc_table
WHERE doc_ct > 150x 1300
SELECT hbibilo_title, bibilo_cost
FROM bibilo_tbl
WHERE bibilo_cost > 1501300
@ SELECT cp_cd_nm, cp_cd_ct
FROM cp_cd_table
WHERE comp_ct > 150
® SELECT d_nm, d_ct FROM d_tbl
WHERE d_ct > 150x 1300
SELECT b_name, b_cost FROM b_tbl
WHERE b_costt > 150X 1300
@ SELECT bd_nm, bd_ct FROM bd_table
WHERE bd_ct > 150

[STEP 6] : o1 %A 39 dlojeMo]x x7]vtof] BA 7
A4¥ 39 A= RAY 93 UIAZ HuiA
AHA7E BdE ARE B & UARE 74
HA Ao

54 ¢ @

(Z¥ 1094 He 2AE, 34 =uidE HAHR(ED
As)d] g3 weldiolHE Aostn Mdg FE3q 28
Z2& TAsEY UML 7|gte AAE F3sida A4
A& B2z 9loje) dnolg o] &3] 22Z(ORACLES)
7} Qe Hlo] ~(InterBase)®] #AH#7H 9 dloje o] ~E F
=y

Li2s

(38 10) Al2H i o FEaA

(g 1D)€ vetdolg2Ry F:&d /de S=3x
Mdzkel AAE A e LEZA ouEd Ui ol
t}. 912 ‘Concept Registration' sl & M@zt Aol s
A& %381 Relation RegistrationdlA+ 28 7
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FZ3%, Status ol F2E spda @A

of v 71Z0] WA Ut AE Tol ‘CIEFH HAY
o2 559 Adel AEA AFHALE B & Uk

BE: AREY

: BHUEo AE o AT
BR: O - isA~ AR2

: O{l = ISA = MARA

: AREY=) HASA = 23712

(3 1) 28=AX olclH

(2¥ 12 2E2A9 MDR Holg 847 A4 BAS
AFsL diolH 847 3t oA L HAsY] HF A4
Ho| 28 T3] A% otE et} ‘Ontology Con-
cept'ol X SEZA o TEFEHo Qe AdE A + 4
t}. ‘MDR A Data Element’'$} ‘MDR B Data Element il A
Adg g APEE sle delH/4AE g 48
E£0], ‘Ontology Concept’ =0l ‘Cost'el= 3 & #HA
& o, MDR Adl+ ‘Cost, MDR Belli= ‘Price’gl: dlo]
B 247 AMdE Utk Z47ke dlole 847t BEIE
&4 F ‘Type'e 43t Unit'o]l Y3let gjslz ¥4
=of dolg o|FAF & AHE & ok AP o)dH &
7] 98 FHAERE P& ddste HE AN} @
£ A43tn &

LR

(32! 12) xAldloj~ oficiEd

olgA THE LEEA, vEdolH AFast A4 v
2E MR deg A7Asted H8dd. (29 13)
MAE FHARBYGAAN Ao ¢ Y= HEE o
&3t AgE FAFTL ‘ConceptAd A NAE TA4H A
= Al s Al 7HA ey ez A4E 5 Ao ‘FHE
AW = 538N Ve AE FF AL FH AEd
Ao AFHE AN ME dolHi2AR N T
Aol AH&E 591 slojeHo]x HolEd Y HEE
RoEoh (29 139 de ARSATE 2ol €3 gl A
Hog NAARY da 7HHo] 15028 o3l A of
4 718 & 4T "] AYEd 7 A% ge yehdn

cl.avthar, preduct.cost

uctcost > 150 §

product author product cost product unit

k-] 200,000
(4 Toni Monison 200
Eric Haines 157
q94 300,000
Maurice J Bach 1,200

BIB_AU BIB_COST BIB_DESCRIPTION

|4 CDB2(product

NAME COST REGISTER_DATE

(38 13) SEHE B2|7|
6.8 7t

HE| doJelsjo]x A|2HeA] on] o] A& HAstn A
HE F¥stele B2 d¥sA Alksol st} Agad
otE 48t FEE FEeEE 2719 ARE AY Hol
Euloj27t M2 FUtEAY $AEE ddaginte A
o] 27HE AAQ Dol Atk B =Tl Agg Uy
& HAF29ntE FATHA 7] W AY 2w
Aef wg Feo] glrh HEl dojguojA AojE xYstE
Alzdod e Agxdntg A8 gow Apdd dlo|
EjHo]2 27|} HHe dis) & dart QAT 2ig o
olE{Hjol o] ¥ AR FHA L AFA Foy AgA
7} dBAYE FASF s Bdo] ok E RN E 2
ool &g dio[Ejwo]ae NEYRE AFstd AL&R7}
A dlojejwlo] 2o A HT JMEIEE MDME 783t
At ggoz A EEL do|HE Eue LEZX,
Y A7, 283 25E dYois) 22 ik s
& o] 83t B #H HEGIEE ALHAULL A
AM2¥2 Ariadne, HERMES, InfoSleuth, Information Man-
ifold, 28]3 Whirl 5o} it} o]8|d A xelEe] FEH



07 JHAR dE 7ML AR ARE F@E] 93
of dag Tudle AL g glojof gt Aol B
M E HE LERAE FASIY 59 v X
AE ATF2ZN ALEAY] Beg A AL

53], MDR 7% AH B A&dE& BE dlo]E Qo
g A "z, 55 2 AFHAE Az gled EFEo
2 FTE9 dojgatrE F23o dud delgReEs) 7
ook 2 W84 SHAME §F 2 A
dojE] & B33 dHiojE 847 ABAE FHIE R4
s Alekg A Fei16]

2E2A 7N AR Aage Edld A dHe)A
%2 W& ¢ FRE FAde dBHE BHEEA 9
v FEo] 7h5Etn &0l ke BAE HAY + Utk
a2yt dlefe] #He] 2@ AF FolA MDRe| A&

42 B8 W g FE3 ket 44 SHdAME
A dolgjulojA F71 I AbAo) tha] FAH e 2E
2AE WAAed U eHI=g 7HAE £ vH21l

R AR FHE A8, 2EEZAE o433 HAH B
# A2d7 MDRS o83 A 5 A2 d3ds =
#3tn FHE F4Uh &, A9 YuisRe 2EEXE
Alg-8le] MDRY dlolE 845 749 #AE AaAXe 74
a 34 dolgulelxe EFHY deldnE MDRY
doleas EAL T3 FAIC

olFA T Ax®le B AT AR FF AIAH(LRS)
< MDRY E3#4& @8% A2d 3R ZHE +83
3 REEAJ AT Y =W AT @A g He
Al How Lot dBEE 7AHE F Utk BER AR
dojgjwo} 29} F7} F AbAle] i eI 2HEA
o F4£5A g B3¢ ARE FAstnal s AHEA
A HEHQ 9n) Aejg T PEg AFEA ot

.d B

B =fdAE ddd 2e dHolHuol2 #RA o
diojeo] 29 ARE FHe7] A 7|Eod ANE R
T3 PHEEd F - 2HE Hotsn MDRE #8% Hu
TH A2 2EEAE 8T HE FFH A2"Y 5
A& ARE AT AR TH A2 A oA
Atd op7ldAe] FR T AL AFE dAHe=
dwsta MDR Atdl dojeHlo]~& T3t LI2SE +
sk LERAE AHEATE 2Hde A4 glo] Ao
g3 e MHgE 7HAI gu] Aeojg At g
g o, guigezAe Ao Ad 43 A5 MDR ©l
olH 84 AMFE HAE H¥E 97¥ch MDRS ¥Fo] HE
HlolHa s 5, #eE B3 39 dolgulelxe] FF
R oA HEE AT 9L #9¥H AF % 5E4e

MDRZI 2EZXIE ZYT IJHE & &8 AILH 259

LI2S A&de] M2 dlojejlojxae T4 FFe 93
LT7HAL AgHo|L AFH oo]HEE ZQlsFth
LI2S9 54 &9 diojeolx A7|v} RE U &
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