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A 3-Layered Information Integration System based
on MDRs and Ontology

Doo-Kwon Baik'- YoHan Choi't - sungKkong Park''t
JeongOog Lee'™ - Dongwon Jeong!!

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.

FIM=: MDR(Metadata Registry), 2E2%X|(Ontology). HIO|HE(Agent), B2 E&(Information Integration)
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74

o MDRY| HelHad §%ol we Hojg o494 #3
& AY A4 Wol 2 T4

o A7 Aolel e ASY Fe) Fol ¢ AT BF

52 Mg Al
azHer) &
Ans #AP

ARATAKISTDANE FHelN H371&
hFe Boke) dolgulel A s 9

(E 3 M2 zHelel HioleHoiA
dole ol = o] dolE o]~ A
T A7) 29% olEHo) =
DIGS . SR =gE Hojeulo]x
DIMD < A 9 =
B AR Bob
BIST - spsleors) Fa B0l dE AR
. zuAne Pof
INFO . Auge) Roke 2o WA UF AARY
THESIS - UL G EE
KRIST o AF Y BIA
SOCIETY o 83|74 g srEgiE =3

(E 4 % Hg2 ojEHoja £7|0} AMSE(UF)

Concept DICS DIMD BIST INFO THESIS KRIST SOCIETY
Field | Type | Field Type Field Type Field Type | Field Type Field Type Field Type
233 |FDN|2833| FDN | #3895 | F.DN |28H%| F.DN 2343 AN | #Ao¥s | AN Aoz AN | AoHE
' $HAT | FPY |2¥8d%| FPY |¥8dx| FPY [ 9395 | FPY [43ydx| PY | F9¥E | PB w3 d PY | Z8d=
¢y= [FCY |2 8 5| FCY | 29 | FCY |29 5| FCY (238 F
ARl |F LA |AHESol| FLLA | AH819) | F_LA {A1849]| F_LA |AH849l0l| LA | AHEdo| | LA ALgRlof LA %o
978 AT FDG | FATE DK | g97T%
#2AS | F_TI A & F_TI AL FTI |A 2| FTI|A 2| T | =FA2 | TK |@73A48(&3)] TI | 48AS
A A9 |FAUMA A PAU| A% [FAU|A A FAU |4 A pNE| AdAn (pa | TEEE Tenn| A
¥ # |F.CC|FAEF| FCC |FAEF| FCC | #H| FCC|® # i
A4 Qo |[FKWA Qo] ELKW | Aigle] |FKW |4 2 o]| FXKW & o D [AANH=]| ID ARFNYE | KW| JI9=
#Fxe FAB| %22 |FAB |2 =|FAB |2 &|ABK| @#22% |ABK| S94%@&) |AB| X%
#H o] A F_SP |# o] A F.SP |# o] A} PH | #t o] A | PH # o]z} 4 PG | #o|x]
ojul A A4 PHI | olu|Ad<| TPG oju) | 4=
A2 HE FDT |#&¥d| FDT |Aa3H DT Aafy DT | A&8&3
7% FCL |¥771%| FCL |3¥71&| CN | A+#7l1%
23713 F.CP |&%71¢ LO 24718 LO | &34
MAAE | F_SO |HAAEH F_SO | AAAE
FuEHF RF FuEdF RF |Zugds

Pl S




254 HeXeSs=2X D M10-0d X2=(20034)

o} a8y 7 goprre meste] AAHI, FAE EoFL
AsolE N2 e Ede dHolguols 2A7)nE Ao
o ALggo 2R 27)ul o)A Holef oo WY
=3 HATsE HAR d FEA A% 484 sie

-?L‘md

n:ml

.Xl

#a7} @t F, olAAQ welguolaEe] TN <
BRE FAEY] oga 45 FRA] Pk FAA
2 A Yk <F > MAAR =HdgM 24 o
o2 434 Ell°l‘:'°l‘3} EdoRe o#F dwolgucl
2¢ Fg2g dolguolxz FAE gon A& 1
A5 Zl"°‘°1l Barelo] g s 3 lrH20]

ol g FA™E Ay A MAAE Eobd wolH
ol 2o g 27ivk 2 dlolE ¥4& T <& 49 2
& nFEstd 59709 HetulolE 248 FESIUY

ol@A 2% dolgeit <& 5>9 o] HelHAL

(X 5) 2815 (Record_Reference_ Number)oll CHEH &M
HolM

Hoje 229 wetelolE £33 o4

(1) B4 (Name) Record Reference Number
(2) 2=k (Identifier) PRIl
Aygl (3) ¥A(Version) 1.0-2002
% 4| (@ $27)9Registration Authority) KISTI
(5) %9%(Synonymous Name) 2343
(6) Z(Context) W3

2R HEREA
KISTIONA 43t
F98 #g 7M.

29‘3 (7) A 9(Definition)

AA W £4 A 53 2w 2ol xFsd Fd
2 ¥99 4 9tk & @Az E dedoHass B
% o] ‘Record Reference Number %+ ‘F@WIT'Z ALEH
A gt Fee FALEA Hd 302 Ha 179 ¥4
2 ¥¥8€ 4 sivH2ol

olg3 FAWMTE A FzsuA de AHEAE
#HD &AL e FAL Fsteiol gt o/FA F
29 "edolElosE 71E BAEY HHz gl wol
gulol2o] 284 Fxd A9 24 £4& 1 MA
Ard dig Hetdol8E (2¥ 6)% Zo| 2719 MDR&
o]-&38 FA3tA

(218 6)A, MDR 1& MAAH QoA A7) AFE,
Hatole] digh 1A ET FAAGR wiF wetdlolEE T
A3t MDR 2% 4 - uha} &) =83 d3aE 21N
d g AXNAFRE FHTh

(3% 6) MDR 7 3=

0|2/ T4¥ MDR1%} MDR2el tit wjetel]o] aLo

(8) 7 A A(Classification Scheme) MAR R~
(9) A4 oJ(Keyword) FHds
48 (10) 713 %9 % (Conceptual Domain) = A
& x| W) AEIS B9 24, 149, 34 59
(Conceptual Domain Definition) %34
(12) 49 9% (Conceptual Domain Name) [ = A
(13) A% -F(Object Class) AdZgx
(14) &4 F(Representation Category) BalgA
(15) E#%4 (Form of Representation) 27
| (6 & B=(Value Format) 224
?3 (7 & Ah20)(Maximum Length) )
(18) # #4Zo|(Minimum Length) 1

(19) £89¢] vlA](Layout of Representation) | 8 &

(20) 3-89 (Permit Value) 34 &8

(21) 3 ZA(Responsible Organization) KISTI

(22) 5 Z A E|(Registration Status) 5 g
(23) 2e} 22 (Submitting Organization) KISTI
(24) 7Y AHChange Date) 20021001

# WAL 7S5

"—':]3 ® (Efanlj lgtl:c;ption Text) AFESH
(26) A3 (Create by User Name) ]
270 A3 YA(Create Date) 20021001
(®) 3949 w=g

(Data Steward Organization Name)

3t ARE <X 6>, <E T>F <E MHTY LI2SY 2
AZ9) Metadata AZ42E TAsE MDRI R4 o]
2 FASE HolEE FAEY
(¥ 6) MDR Hlo|g T7=(%)
Attribute DataType Constraint Description
tmp_id VARCHAR2(15) | Primary key | 2¥x
concept_name VARCHAR2(30) | NOT NULL | 840l%
registration VARCHAR2(30) | NOT NULL | 5&71%
ol 7he
Synonymous VARCHAR2(100) f}gii% Aol
object_class VARCHAR2(30) | NOT NULL | A4 &%
category VARCHAR2(30) | NOT NULL | 8 ¥F
formation VARCHAR2(30) | NOT NULL | £8 %4
data_type VARCHAR2(30) | NOT NULL | tlole] 84 dlo|e #9
max NUMBER®) NOT NULL | dloe] &2 Hdf 7]
min NUMBER(4) NOT NULL | ®elg 84 #H4 27|
layout VARCHAR2(30) 4o w3
" —a
permissible_data | VARCHAR2(30) | NOT NULL jf g"ﬁ“ Al
create_user VARCHAR2(30) | NOT NULL | A4 A3
create_date DATE NOT NULL | #AL4A
steward_name | VARCHAR2(30) | NOT NULL | #9444




(B 7) 2E2X Iy HlojEH24 A

o Holg 7=

Attribute DataType Constraint Description
mapping_id VARCHAR2(20)| Primary key | AHAHE 9j3 Auiz
concept_name | CHAR(10) LEZAY AdY
DE_name VARCHAR2(30) MDRY] dlojg 849

14 3 )
relation_type | VARCHAR2(30) j;;f* Helel 2 st

(E 8> MDRZ CIOIE{ R HlOIE] O|ZIMof| th3t XjAlu[o|~

Holg #=
Attribute DataType Constraint Description

mapping_id | VARCHAR(10) |Primary key| AH34<& 918 449z}
data_element | VARCHAR(30) HEFA dojeas
trans_unit VARCHAR(30) HE gy
trans_type | CHAR(2) ik

operation CHAR(3) A2}

trans_value | CHAR(10) LEI A

7% MDRY dHojelfd F AWolzz 74T +
Ye HolHa A9} 44 3de vhe 2o

@ 7H4 712 452 JELE Su 9% NHe A
$ B30, $1} ¥2 BAY 4 Yon $HA W
#3olet.

@ 43 gigulize] g E71E ‘KOR'FY ‘KOREA
F7HAE E83td AHgEt glom A@fPor ¥
Fa,

(B9 79 XAHjo|lAe e E5
L trans_| trans_ .

mapping_id| data_element unit | type operation | trnas_value

kb0001 | cost $ vT X 1300

kb0002 publish_country | KOR | TT KOREA

kb0003 | cost ¥ VT X 1000

kb0004 | publish_country | ENG | TT ENGLISH

MDRzF dlole] 8.4 "ol oj2dAE sAsty] 98 +
A Ado| 28 HAMsle] FPY dolE i 7AW
Fof g 3B EL <F 1007 2

CE 10> X|AHI0jAE 0|28 HO[EHR4 FHME w25

WHILE (KB_identifierr < > Null)
BEGIN
GET MDR Data Element /+ 74 dlo]g] 8240 izt A
Y53
FIND trans_type /* B F3ol s AR
IF ((trans_type = VT) or (trans_type = ST))
/x B8 Fyo] FAME or ARWAAINT? ¥/
BEGIN
COMPARE selected unit to trans_unit
f+ Aoz AR} AU FAUNE v wge} »/
FIND operation and value /* ZA=AZ FAGH9] it

MDRZ 2ERXIE ZEst 34l

Ot

2 Eg AlAHE 255

Aot e Fet ¢/
CHANGE data element value /* Hlo]8] &2 W49 &
HAZ »/
SET Query division /* 29 & £33t} «/
END
ELSE IF( trans_type = TT) /* ¥ & f3o] A&AFHA77? +/
BEGIN
COMPARE data element vale to trans_unit
/x Hlolel 84 ¥4 g3 FHGAE v}
IF( data_element_value = trans_unit) /* Y| 5E7}? «/
BEGIN
SET Query division /* ZYE B3 »/
END
END
END WHILE

L2S 17429 £52x8 P47 datd (28 D 2
of MDRI% MDR2¢] “Etdjolsl 829 Eouue 22
dhof Udagnh. Udd oy 2458 529 Ay
o2 391 #7 4904 498 P Yoz ev2
A9 Ads dad + ok

| _enssan }--

MDR 1 i i MDR 2
SHAT = MAIHE 1
o] EbH| 0] o E}| 0| &
23S ] ™ M s
: U e B :
RN i ol& | aoixhy
BRAE MR 1 tioje7e
) | |98 3xdiy geiny guera | | ;
BB AR
e Has-a(S2.2) |-~ .
3 ol x| i
MTIEE
sax e
O 3013 Aol HEHE HEAE

(3% 7) MDRZH 7HE Apatelty

(Z¥ D& olzid MDRze dlgtdels] 2ol g A
A BAE 2AFHos BAET oFA F2E Add @
Al tig dre b Zoh

@ E-R(552)
o Ta¥Est XY
L ER DR
o YALH PR
o AT AL

@ IS-ACHERA)
o olB3 AAW, TAAE, AYR, FeldTde
& A o},
o AZW FFAZ, IRARL A5BAY,
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@ HAS-AF-E3A)

o NAARA dF FTAARE 237, #HolA, @&
A, FEAZIh

(E 1) REEX| Holg WREH(2F)

Onto_id Concept_M | Relation Concept_S
N HAWE
Ont00001 [(Record Reference| E-R (Bibliography Number)
Number) eraphy
AR E Sl =
00002 L ik
On (Bibliography E-R (Record Reference Number)
Number)
00003 2 g Az
On (Author Name) ER (Person Name)
Ont00004 (Pil? - B-R el
cation - i
Country) (Publication Department)
Ont00005 °]&(Name) IS-A A 213 (Author Name)
Ont00006 ©] & (Name) IS-A %A 294 (Coauthor Name)
Ont00007 0] &(Name) 1S-A A YA (Person Name)
Ont00008 o] &(Name) 1S-A | & 97¥Y(Researcher Name)
Ont00009 (13'}211Z - W =BT
1bliograply (Possession Organization)
Information)
AAF R
Ont00010 | (Bibliography |HAS-A H o] A (Page)
Information)
AARHE
Ont00011 | (Bibliography |[HAS-A 33 A B (Title Korean)
Information)
AR R
Ont00012 (Bibliography |HAS-A 3 &A Z(Title English)
Information)
Ont00013 744 (cost) ER A A7+ (pricing)
Ont00014 A Z(Title) IS-A 33 A2 (Title Korean)
Ont00015 A B(Title) IS-A 3 E A E(Title English)

tlo

o

=
i

ol@A FAE LERAE AR uEd iy £4

g omtoz AEET LI2S 24159 Value Mapper
veldlol8 ATAdel W ARE AFsAE <K 12>
LEZA ARE 043l HEHHE AT AT

daFold

(E 12) HEHH0lE] HEAM HIO[E 242+ Abat 32|

o

BEGIN
SET Data Elements to Metadata Repository with
E-R Relation
END ELSE IF(Relation = Is-a Relation)
/+ Is-a BAOE 3 AEE wetdels A il AR +/
BEGIN
SET Data Elements to Metadata Repository with Is-a
Relation
END ELSE  /* Has-a 7ol &% /g & detelod
Agao ATt +/
BEGIN
SET Data Elements to Metadata Repository with
Has-a Relation
END
END ELSE
BEGIN
NOTIFY No Concept to Ontology Administrator
/& LEEA A A Adol EANA F&E FRIH
END
END WHILE

WHILE (Monitor < > Fail)
BEGIN

/* HlolEl 820 WE ARES
Y5t +/

FIND Concept in the Ontology /* SEZX A g E

Ade g v/

GET MDR Data Element

IF (Data Element = Concept)
BEGIN
SEARCH Concept with Relation of the Concept
/x a3 BAS M AEE FA% +/
FIND Corresponding Data Element Concept with Relation
/% BAE A A dieHE dolg 845 Rt «/
IF (Relation = E-R Relation) /+ E-R @Alo1R 2 /Nd&
wHeldlol g At AFPTt +/

53 ¥& &3 nid

gagt AR 5HS AFIE LIS A2E o889
AR A7)0 ARE 4R EsidEtE Aol ¥ e
ML olgdte] FoZ & 4 9t o2& $13) FROM
o] g AL AYstae SQLH FAHE SemQL(SEM-
antic Query Language)2 TYdtH19] SemQLe] 71EH
g £ A9 Az 7D bgd 2 FuE A0

SELECT <concept list> WHERE <condition>

<concept list>E R 2] HMEHoF st kel A
ol gigk g 2Eolt} <condition>& Aol o A
ojof 3= FEE AEdy] fd 2@ otk

Egy ARE Adsdad s AHAELS SemQLE
ANEo] QR 3= AE FAgsA = LI2S WelA
HAHEHE AR L (29 Y 2o

[STEP 1] : UIA(User Interface Agent)Z F3] AAlo] ¥idle &
wole} Hds &ol3 /A1 g A UAE &
A% F9E QMA(Query Managing Agent)ol] Hg3tch

[STEP 2] : QMAE UIA9 83& 3ol 2o Z(Task)Z B3t
o Nz 258 £YFHoE At

[STEP 31 :QDA(Query Decomposition Agent)= 29E u4sti
LE2A FAH e MIEE AApsch 248 A
33} AlAEe] 9lE MDRS ARE o]gs] AYgE AT
Agct, AR Fele VM(Value Mapper)ol A
L=

[STEP 4] : VMA(Value Mapping Agent)y B89 299 27440
s dedole AFLE FEe AR EAY +
dE 7 olEAAe AGIY, g oldAe] EAY AL,
Aol 28 Az 7k o]FAel HEY g T
At 748 d9E MDM Agdd.

[STEP 5] : MDMA(Metadata Mapping Agent)= AMES o gl& 3
¢} dlolelHlojx Avivl B9} MDRE #xstd Y
dlolHasd A48 S QA A4d 49E RA
(Resource Agent)2 Ag&rt}

[STEP 6] : RA(Resource Agent)e Elo|ElAxd] ZHo& aH3tn
ATE UIAY Aggd)

(02 8) M2 S8 #d




g E°l, SemQLE °| &3t AREAZE Aol € Y
& AAREE FAs7] fste]l b5 2ol 74 (cost)ol
180 223 AAARS AETG 7HA] gig ou] A& &
Fgda 7Hgsia g 22 A4S T AEe 2
A "t

[STEP 1], [STEP 2] : SELECT title, cost WHERE
(cost > 150 $)
[STEP 3]: 38 ZAdoA F28 T A= Md2 titledt
coste]t}.

| GD=G |

select title_korean, cost where cost 150§

select title_korean, pricing where pricing 1508

> ™
; !
é

/ select title_english, cost where cost 1508
Do
,t')

select tile_english, pricing where pricing 1508

-

(T8 9) FoYOIM FBE o) cizt 2ESX HuE S8
EEE
(2% 9E oA *2¥ A4

o g 2EEAE ol &
& 22 3 vld 2oz £¥d F5E

Hola gl

(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] : VMAE 2%€ 29 i3l wetdols Ada
o AgHol e HolH&AE HAS A cost
o} pricing®] A3 AHE FAGTL <E 9>o)A
ARG Sl A4 Wle]2e] RHE B3l cost
°ﬂ $e AFRE L FEIT ST o]FA

< dAste F44F FAE ol &std ZEd
Fﬂﬂ Az N3 G AL d9E g
o] At
(D SELECT title korean, cost

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

WHERE pricing > 150$
@ SELECT title_english, cost

WHERE cost > 150X 1300$
@ SELECT title_english, pricing

WHERE pricing 150$%

[STEP 5] : MDMAE 8¢ dlolejso] 29 27)n} Fx.9
Zt MDRE #z3dte] #@ dolg o] 27

MDRIt 2SZ2XIE ZEY Az 2 8 AlLH 257

vpe] W WO Thedt ol AT

@ SELECT doc_kr, doc_ct FROM doc_table
WHERE doc_ct > 150% 1300
SELECT bibilo_title, bibilo_cost
FROM bibilo_tbl
WHERE bibilo_cost > 150 % 1300
@ 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 > 1501300
SELECT b_name, b_cost FROM b_tbl
WHERE b_costt > 150 % 1300
@ SELECT bd_nm, bd_ct FROM bd_table
WHERE bd_ct > 150

[STEP 6] : ol 391 slolejulol 2 =7|oel @A) 7
4 Aol A% Radl 98 UAZ 27
AgAT B3E NS B 5 AES A

=A "

54 ¢ #

(1" 1004 BHE AAY, AL mree n
Ao ) vetdole & Hojstm AdE FEdo &
2AE FAEYT. UML 7]¥te] HAE 3 i
A sz Qdoje} duto]d o83t 92 (ORACLES))
3} <o) ~(InterBase)e] #4874 HolEMo|~E F
43k A .

[2hg ofof]
XML
Cbject Pascal

xg Eojel
T
(E8ER)

e X # e
Ration. Rose
Delphi

LI2S
[DBMS] [SAlgd
Oracle 8i TCP/IP
Interbase W / OS] internet
Pentium 3
Windows -2000/Linux

(38 10) Al JHe 2 TEHE

(o9 1)L Hedele2RE F&d MdE 5%
Mdzrel BAE 2AHe LEZLA oUHe] g g
t}, 9% ‘Concept Registration'sl X+ 7d# 7
o2 2231 Relation Registrationd] & %
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E3e) #AE SEYT. Status %}011 9 Ads w44
of W 7150 AAH ot dE Ol F' T AR
o2 529 Ado] 4EuAR *}’85121%% £ & drh

HDIZ:HDJ&Z'JE

COEoIsAD RRS
: 0|2 = 154 = MR
: HAEE= HASA = 237

(38 1) 282X oliclg

(23 1225 25229 MDR H°lg 847 AV #AE
AZsa "oy 843 # o)FAS A 9 A4
o2& F33517] Y ddE sHort ‘Ontology Con-
cept oA LEZA Y FEHY Ae MEE AT + A
o}, ‘MDR A Data Element’ 9} ‘MDR B Data Element ol A
A Ads ApdEY e dolHaAE gt dF
£9], ‘Ontology Concept’ BEolA ‘Cost’ E}% Nde 24
#& ©, MDR Adl+ ‘Cost, MDR Bell= ‘Price’sl= Hlo]
B 247t AMEEHY ok Zhzhe] dloly 847t ZHIE
&4 F ‘Type'e ¥A 84 ‘Unit’ol Astet Heistz X9
ol Holg oS BAY + AUt ATF oA E AE
71 98 ‘FHABRRY ?3—% Aeste] wE Ak @

& AAs%a 55

;

Cost
{ Pice . W VT 7 1M
Cost Vacka § 10 EJR2RIEY R

Ple  Yachw W 10 ANEEARE )

)

(2 12) X|AlHol~ oficie

ol@A FEH 2E=ZXA, Wetdolg qFa% AA Ho]
28 AR Aog AFAdsed 44490 (2¥ 13
MAY BFARAAGAN Aol & & AdS of
£ AdE 33} ‘ConceptB Aol E FAHA A
= gl s & 7HA $Her HAAaEg 4 Qlok ‘T2
oA = 537A e AR FF AHS B ded
Ao A9E AANGT M dolHAia2AH R AME 343
Ao AH&E e dlolEMolx HolEd UFd HHE
BoE (O 13)9 de AR Aol ¢ le TR
doz AxAR 3] 7HF o] 15098 o4 AAe o
7 71A¢ A% do dgER 4 A7 gh& vERdTh

IS Yroductavthor, product cos

roduct.cost > 150 §

productauthor

3 o034

4 Toni Momison
Eric Haines
k-2
Mautice s Bach

X

0}'

0x

(22 13) S&mE &7

I

6. 8 7t

E] dlojeHo] Al~RA ou| o]HAFE At A
BE BEsEE WEL ddsiA Aleso] gk AgaT
W 7Asld ARE FslEe 2709 AEE AY Hol
guo]27t AE F/AEAY AT dAqag|vke] A4
o] ATHE BAA B3] gtk B =FAA At T
< Adxyintg FAEA ¥ g A 27|9e F
Ao uhE Hgo] glrk e dojEue]x dojE Adte
Nz"Eo e AG2a7utE AR gan AR Hof
Eldjo] 2~ ~A7jwl HHo Wi & Farst g 249
ojeldoj e digt A FHAE ATA gow ARA
7} dB3AE FAHE st Do) gtk & =RAAME 4
ool & ulojgujolae AAHHE AFse AL
A solefuol 2o AH HZ 7M53te s MDMS T3t
Ak 2oz AgH WHEL JojHE, THY 2ERXA,
A%y FA7, 28z 1FE Aot 2L I Ve
£ o] 83td A FAo] HEIJEE AXHUT A*A
A& Ariadne, HERMES, InfoSleuth, Information Man-
ifold, 283 Whirl 5ol ok |83 A|lx€lEo| FFH



02 VI e MRS AR ZRE FFs) st
o Had Tl AL da glojof gtk AHeolrh 2
=fdAe B89 2EEANE TAS FFY =W A
g ATFoEAN AR BES T4 AlFTH

£3], MDR 7|9 A8 53 A2"e E& doE 40
e A4 dR, 55 2 JFHAE /AR e ZEL

2 29 HolHasE FRso d#H delgHHsL 7t
otk 2y B84 S B ZHld AT
delg & B3 dolg 243 AAA4E THIE R
8l Alets zaFoH16]

SEZA] 71 AR 57 Alage Rl A oA
o8 HEAH 9u) ArE Fhse dBAES Ea%}oq L)
o FFo] st Lol g AAE AAY + ok
Iy dioly #de] B3 AT SHA MDRol 7R &
EFHQ ¥ WS #4347 Rov 4 SHAME
A dojeluo]x F71 F 2bAld] dfs)] FAEHY e F
ZAE WA B U LW =g AL 5 o2l

EFSAHA A e Y8, 2EERAE o] &% AR F
& A2€7 MDRE ©]43 AR 5§ A|xde] '& SR
¢itn FHE F4I F, FY YuBEL 2EEAE
ALg-3te] MDRS] Hlo|HeAE T #AAE @.1%101 T4
s 3¢ diolgulol 29 EFHQ wWEldE= MDRY
dole 84 FHE BaA FHI

olgA F Al2de AL A AR T3 A=PLIRS)
2 MDRY] EFAS 8% A" 33
i LERZA) AR e =l A
HQ HI 447 4B ES 7Y F sirh
dejejuo]29] F71 & AbAlo] tig X
o ££97 gu 539 ARE A A 8 AHEA
A HEHQ 9n A9 FIsE PES AFSHA ok

_,d
£

ol
1E
)
&2

.94 &

B =RdAME ookdt HE dolEwola AANA o
dio]ejdo] 2] FARE EFE7 H3l 7S AAE HE
2%y EEY - dS Hesln MDRE €43 AR
B8 A2"E 2EEXE B4 HE BY Aade &
e AT 3AF AR TH A2dE AgsATt o €A
Aoty ol7ldxe AR FF HFL AFTH gAZL=E
493 MDR Atel dlolHuo]~8 &8 LRSE T+
#algich 2EEZAE AHERE EHgle] XA glo] Aalol
g3 e AdE 7HAR ou] FeoE Agdte FoE
g o, grigozyg A9 Ay FA3 252 MDR H
OlH 24 AMEE A% 98-S 9@ttt MDRE ¥Fo| He
dolEla el 5E, #E B9 519 dojguolxe BF
g ojdA HEE AT G¥S It AlF T FPHLS

LI2S Alzglo] A2 dlo[ejwo]2=9] FH ¢
27HQT AeHo)m A5H do|HES E?J‘C‘?}ﬁiq.
LI2Se] EAL 319 delguo] 27|vf R
sEts AR 93k ARE BHE & dded A
oh E3 Alx"oA 2 dolEa2g Frhste] Fst
=8 A E MDRe] 7bd BEEAE o] &3taL oo]HES]
=98 B3t fdd S ATE 5 At

FE ATHAAEE LEEZA FA g3 2AE3 et
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