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Abstract Electronic catalogs (or e-catalogs) hold information about the gobds and services offered
or requested by the participants, and consequently, form the basis of an e-commerce transaction.
Catalog management is complicated by a number of factors and product classification is at the core
of these issues. Classification hierarchy is used for spend analysis, customs regulation, and product
identification. Classification is the foundation on which product databases are designed, and plays a
central role in almost all aspects of management and use of product information. However, product
classification has received little formal treatment in terms of underlying model, operations, and
semantics. We believe that the lack of a logical model for classification introduces a number of
problems not only for the classification itself but also for the product database in general.

It needs to meet diverse user views to support efficient and convenient use of product information.
It needs to be changed and evolved very often without breaking consistency in the cases of
introduction of new products, extinction of existing products, class reorganization, and class
specialization. It also needs to be merged and mapped with other classification schemes without
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information loss when B2B transactions occur. For these requirements, a classification scheme should
be so dynamic that it takes in them within right time and cost. The existing classification schemes
widely used today such as UNSPSC and eCl@ss, however, have a lot of limitations to meet these

requirements for dynamic features of classification.

In this paper, we try to understand what it means to classify products and present how best to
represent classification schemes so as to capture the semantics behind the classifications and facilitate
mappings between them. Product information implies a plenty of semantics such as class attributes
like material, time, place, etc., and integrity constraints. In this paper, we analyze the dynamic features
of product databases and the limitation of existing code based classification schemes. And describe the
semantic classification model, which satisfies the requirements for dynamic features of product
databases. It provides a means to explicitly and formally express more semantics for product classes
and organizes class relationships into a graph. We believe the model proposed in this paper satisfies
the requirements and challenges that have been raised by previous works.
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721-4 31 A4F AE Sol dE guy 2E
<S8, C G, E, IC>0)H, o7]|A
ool RE AEEY Aol
C=1{G, C, -, Gl= Ze AYPo g,
Zt GE 3-RE <D, A, Mootk D, & Z¥A o
9 A B3 MER olgoa HAE Mo
3, A & GY BEE A0 FEAHY &A4E9)
Ao, Mie Aol tisl =gj4ez Fod 7
49 AF g4 (membership function)e]t}.
G ECe 59 B8 FAUE ke FE FYg-
o]t}
Ec CxCe CH S 9 22-24 AAE ¥
Aste 29 Aotk
IC= omA BF A Bede 2244 =789
el
&4 JY Ae FANACE Adsn FHY AAY
F Mz 2 9uE gl ou)d ol Fehre
SE AR AEI 4 Sgso g AFE QavA
ol e EJABE FAFE, 4F Q2vlA7 B ko
d i EJEE FRFE, olHL FE A9 ER|9]
ot SCM2 <lag 44 AgMe g oz nE Relsiy
EFAA AAAZ £/ gu)y Yo 24 D&
T IEE Fih
o 3.1) 2¥ 32 ujH EF AAES Rl i
& ‘Camera’ € ‘sersor £A9 g @ ‘Fim
camera’ ¢ Digital camera’2 A& g}t 2+ B2
2E FE SH225H dEH $£4 olddx i
€ 7M. ‘High end camera’ Z8)2¥& ‘camera’?)
MBENEZ ‘retail price’?] kol wie} ERHoh 9A
&l 9Jmle] 92 53| ‘High end camera’’} OhE &
A Fd29 EF 71E0 ME davke AL 9}
AL & Utk olAE AEAANA R JF9 Aol
A% OFH TS ATY F Y= A7 "ok
‘High end digital camera’= ‘Digital camera’$}
‘High end camera'®] AB Z@xolt} 42 By Zg
29 £42 A FElzolA ALY 149 AF g
FE FE BEY F9E =gFA)2E2 JFEd Ao
1=
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A4 279 JF ICe EFAAN mg Az g
F Joh " AAE OF 5L FREe
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D, = QurProduct
B Ag = {prod_nm, type, brand, retail price, sale price }
<& M, =TRUE

D, = Camera

A, = A, U{lens, dimension, sensor }

M, = M, * type=‘camera’

D, = Film camera

A2 A, U {filmsize, loading,
fiimspeed }

M, = M, * sensor="film’

D4 High end camera

M, = M, # retailprice>1000

D, = Digital camera “~f?
A A, U {resolution, dxgltalz

memory, USB }
M, = M, * sensor="digital’

D; = High end digital camera
A;=AUA,
M, =M, A M,

% 3 9vH &% AA

AAE 24E &3 devh ozt EFAA AARY Sz BgstA FHx 7P°ﬂ TEEe 2Y

7} Agzoel7] HsiMe, e e J|EHA TFA (subsumption) FAo|t} EFAAES A z7A cazt
£ TEF|of 3t YEEHEE gul2] FFPohy, “5’\]3'1 AN A=
73-4 32 7124 724 =4 Zk el L duH BAE Reth o)AL Ao
Cl. My=TRUE (R& AFe] o3 NEHE zlez, = A dex 2k
GOl Aeld 2y BEEE & = Jh) A9 3.4 BAA(Soundness)™ €A A (Completeness)
C2. E (BE-AH 3A) & ¢3¢ d4sA ek Bd 7 HAA @AY oujy gAES g2, o
C3 %Wd < G G >6E &, GV} o REHE,  ZFAAE guzdez AAsith
Aic 4 olth (844 Agzd) Tl 7z qu)H BAZ HAY BAS &sid, 2
C4 B < G, G >EE ¥, M ME 238  EFdde gudez gxsid |
o &, G cGolth (ARAA Az) o 3.2) ol 312 ¥FAANA HAA S8 5(‘High

oguly ERAAe FHX0)E =22 Yz B end digital camera)E FAY W F#2 3(‘Digital
B-24 BA(E)E Heg JeEhle adZe AYE”  camera)S A8x ZPckn 7FAEA}L o] AL e
o} e ouid RFAAAAN F 7ixe 3478 @A 5 gill249 MEB ZH22 o1 &4 ‘sensor’ol

E Aot} 3 214 sensor=‘digital’c] FAY A g o] =2 F
A9 33 9uld BFAA CL = < S, (G, C, -, (M2 FAPHIFE 4 BF). Ms=M; A type=
G, Go, E, IC >°l| O3, ‘camera’ A retailprice > 1000 A sensor = ‘digital’©] 3
HAlH BA(Topological Relationship) =18 T Ms=M; A sensor = digital ©| 22, Ms 7t MsS 8538
2ol AYgict. o webA, CozsCsolth WHA, ©)F 7he) HAE dA)
WA CLAM CG7F G Z4lE, G =1 Golth EABEA] YO BZ(F, _C3=1G017] WEl), o] BFHA
olul® FA(Semantic Relationship) >s& &3} Ae duldoz BaAsct 18, RE BWAA @A77}
Zo] A3k v}y FAE &, o] RFAAE AHsich. W
W Mi7F ME &S Gmply), G =s G otk B 49 ool A ‘memory’d ‘USB'& Axle o

A BAR BRAA 2ATAN FA2 29 3 Aol Uk SCMA 2AR A2de 9By AR
7} BAAOE RSO e BAS LI, 1% B & Al AAADA olsh ve 4T YR 4
Ae == e ERAAe aaq* acw AR A BRAAN YWSTA e A 2 g
o dxg BAFeR Uehatk wddl SRlH BAD B ol 4L YeHoE Fyuc
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D, = OurProduct
A, = {prod_nm, type, brand, retail price, sale price }
% M, =TRUE
. D,=Camera
Ji A=A, U {lens, dimension, sensor}
M, = M, * type="camera’
D, = Film camera
A, = A, U {filmsize, loading,
filmspeed } D, = High end camera
M, = M, » sensor="film’ A=A,
, = M, * retailprice>1000
D, = Digital camera g 42
A3 A, U {resolution, dlglta| zoe(n
memory, USB} ™ o
M, = M, * sensor="digital’ e
&)
FAIEQ 2= AN AN SN et
Q0I= 2= dEstih D = High end digital camera
A; = A, U {resolution, digital zoom}
M, = M A sensor="digital’
39 4 ez AAAY EGAGE EFAA
BF AAY AEH 545 By A8 7MY A3} UNSPSCH B8 o2 5o d3@th
Ag o] FAGE £ Utk dE B, HEFH 22 o 33) UNSPSCx= Azg HAL LHEF wvic}
AP 22 58 Aste] F xcoo) REE JAser  RRAAY £ BE AL T A 9
B ARY = Uk olFA B TF A& 94 & Y 1Y 55 4F ‘Alcohols'ol hE PALA
3t ERAAL F2E EE AT 9] d& EHFErh AN #HIZ=x o] AFo] UNSPSC
C5. &4 ==+ 713 o sty BREE zZteth (Ed]l 109 ‘Alcohol 2 F71E91S(add)e veERATh whxjet
A =2) g2 = UNSPSC 2099141 ‘Alcohol' 2 12101500 4]

B <G, G>EE(CGE GY FE)oln <G, G>
EEoY, 2 G, G, GeC 3l C=Ceolth

SCM MEAHQA &H AAE AFoste ZdgdS
A3t AAAE o] ZHYYE o &sld EF AA
A% AG 20E FASEeEN B AAY 54
ZoAg & Qok ojdE S WHY 3L *ﬂﬂ z
2_101 BAHolgte Holoh wHH #Al ALEFQ iF
FAA BFAME AlgE 270 7HACIY X]’SO]
%“\15101 oA 837 oYt

=
=)

KN
=

o

Aol QA dopr7]

12211500°E °]%E(‘move’)3td ‘Alcohols’E HIAUS

$ BoEg g8 F Je1gt o] 5o] dojuid
’\1 5 7}A] 4% ‘Unsaturated monohydric alcohol’ %
‘Methylated spirit'®] 2}Al(‘delete)HA] S ‘Al-

L
B ASE )

cohols’Z A HASS HAFT |

SCMllA dake 7z G4kt Wg G4 F 7R
F¥o2 o] At 72 Agte DYz F2E 2
A3 JAreF WAl FAE AANY, UE Jte
40 Al 2 A, A ARG wAE, Mey

ojgl F¥a}], A

W7 52Uz W A9,
& Ao AF 2e] BEAYHE A FolE AR

eff_| chg_ jchg | chngd_ |chngd_ changed_title eff_code | eff_| eff title
ver | type | ver code id id

1.00 add 0.00 0 0 - 12101500 417 Alcohol
2.09 delete  2.08 12101503 420 Unsaturated monohydric alcohol 12211500 417 Alcohols
2.09 delete  2.08 12101507 424 Methylated spirit 12211500 417 Alcohols
2.09 move 2.08 12101500 417 Alcohol 12211500 417 Alcohols

¥ 5 UNSPSCH W& T2 o
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270] BEFolok gk g ABe B A5T 44}
dEg, 7z Qe Ansrlz ¥ a9 68 oF
Aare A9 @ ol

Insert_Class(Cp, Cuew): MZ& aaH/\Cnew7]' G
AB g2 AYdEct G 7449 ABEFE G
o] Aol whekra WA E oo} gt

Insert_Edge(C,, C.): C,ERE C.E2 M2$ 1A
o] 4t &, HAF A G=1CoF AAdHTE
£ A Al #A GzsCot wEA REEo o}

LI

&

Merge_Classes(C;, Cj): ©] d4it& 7189 ¥ &
A G, GE shie 42E FH2Z ¥isie Aol
o 7Y AA%eE =2HORE AFHD, 4L
AT . ofvEy #AS} /‘Hi—‘v’— Fefzol] HolEx=
2, MB g2 744 AATsE WA gt

Generalize_Classes(C;, -, Cn): ©] 94+& G,

, CnE AASA &2 2L Y2 GaE ol &
EH’\—’] FEZ Bt Cawe G, -, Cad 71 7}
7ME FF 249 MB FYz2 ’&?J%E} Grew® T3
A AFBGFE o8 Fu29 AHFS =IFHOR)S
Aestd A3, G 42 ol Y29 TE
REG RE =S2RE A45E £48 dhete] Y3
o}

Split_Class(C;, Ps): C= Psoll 243t T 29
2 BYH GE dAsth 94 G A F
7FA3 gle®, Split_Class= Psol SA38le A2 &
25 WEHo 2 Fgith

Delete_Subgraph(Cya)): Coa®t 1 AEEE BT
R id=

Delete_Node(Cuaer): Cis THEZHRE 2A|517
I AEEL AR KT ARFeE Cp BE

e >

d) Generahze one or more
classes

C, C,
—>
# Coon {
b) Insert a topdfogica

relationship

e) Split a class into two
a8 6 ERAAN W

BREE Cip® A71A] e g dE3th dny @
A7t #stA] g7 “H-""ﬂ *6‘ 24 ;:}"’F% HEE g

8= gld
UNSPSCOM“ EFAAC WE v 7N /3y 4
2ol Aok EFHMAEZ = add, delete, movest

ZP2-E FHIE edire] AL add, delete,
mover E#& IE=E A FHa e BAS

HAZT mover delete®} addz 78 7Vsslt) edit
& A9 UNSPSCH ywx] @4k SCMe 72 <
02 E¥ 7}E3A edit® SCME g dite =
g 715317 Wil SCI\IQ'] AAk2 UNSPSCe] ¢4k
Q371 F8&l) =3 SCMQ split, merge 94+
L drill-down, drill-up® Z& 437 Ao #&
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T
YRR
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SCMeolAMe =

2@l 2F 4
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S P mE ge %Y 2
2ol Asan, 2459 248 27

g 2 2aag FALo] el & SAL WAG
o GES B40) ARl wel wekE 1 AFo] &3

229 FAY ARYFE A met G o
BA st AEel AEe £/ FaED fAE
SCME 218N H¥d &4 AR 457 a78e
€ FE o 313 2ol EF 78S BAHE A9
3led BEZ & Aok 2dx Helx, Z=g 4BIE
At HloJet o] 8 A TdetA]
o Wgshs AHE wgsle] A
o elRE 22 Ho=RY 7Y
FHFsta FE AE BAE 2
A 7hs3ith olel@ SCMe 71 2

c) Merge two classes

f) Delete

subtree
G,
<§§g

%
=

Cascade split

SREE
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o] ouiy Ao, £ 2R
+88 5 Aok
4.1 9oy &
A He
SCM< 9uld

AA zre] g g R 5ol

7 DE(SCM)2 0|88t A= Jjgt

7

HII

5 AART ol &9 EF
EES A9t Edist @ 4 itk UNSPSCe 22
XEE 2F AAY A9 AR FAHA BHE A
3, 1 EFEL o5 AFsA wE A Uk
SCM2 olgjdt & &F A dg ov|y g
goletA 3 AYFoTE= 1 HEE Yv|FoE F
F3A Jdascth =3, a@ﬁF 524 21& A
3 ZAHez Hyste] BF AAe] Fxo @3 A
Z3 oy 7 AgE tS Ao R gETh ted
& SCMe] @A) g ARS 5 Z= VW #F A
AE ZFE & UE BAETh E8 ol &7 AA
7} 993 BF AA v ourp REFS WA
RoFETh
SCME& ol&sly 18 19 & UNSPSC #F A
Aol ¥ ‘Office supplies’$} ‘Writing paper' & 39}
3 o) 2
Cof supp = “Office supplies”,
A of sup = Ao,
M o supp = (class_code = 4412%) >
Cur paper = < D wr paper = “Writing paper”,
A wr paper = Ao
M wr paper = (class_code = 14111511) >
Ag7N\A Ap = {class code}olil, Bl FdlX A 9
8 Aolu £A4L TE FY2d A&H
UNSPSCe &4 HAes &A40v 44 27 &
F T BAFHoE AR geth gAFHeE BE
AFol Aol &3la e FH29 AHAE 2] 4
3 ‘class_code’®le 4<% 7/HAZ Yok A& 7HPFsE
3 itk SCMelA e Ba] & A £ @338
o olzld dAH £A4E EHEI EE %Eﬂii &
R Ed 1= e =1 A °] &40 o&ste ¥ AT T
A4 }7”’?2} A} o]} Zol SCM% 7]&2]
E?“;?}ﬁ}. E&, SCMeo] ZE ¥
A A 9] EL%X—‘]?J FAE FHI FH= Xk
‘class_code™S %38 ‘Writing paper’(14111511) e
9} ‘Office supplies’(4412) Fel2 zto] REIFAA7L
At AL 28 FX EIAHelE ol gnlF TA
7} dedl® BFEa). 2 olfE ZE vt B AA
7F BAE A ole] uld BAE Fof ¥ F Ue
Z 229 ouigne BEsA ZIA7 osE 4+ ¢l
= & olF ¥l §17] otk
UNSPSCol gt A zH-e 7184 A4 =07

< D of supp =

l

e

4

W

dlojetdlo)2 A 33 F Al 1 Z(20062)

Ef A% 21L X

ZoA FdE 4

TG wxo evm.
4.2 M

ZEYCE S 2

Foll Slojof 3,

AY AR 59 u|2RE oFF ERAA 3
Fe2 FAVES FE517) flEel, ARy &4 A
23] Aok wARE F ERAAY W
Az, AE A2E 71 AHEAe] =eqle] HEE 25
HA ] dFAdel FAET
ou)d BHAA CLH CLz 7o) w18-& Hd o,
ERAA CLiY Fe#2: O EFAA CLS 282
Cy 249 d-% BAE 44 2 AT A8 FAHE F
A9 AREFE o83ty FFeA FYE 5 Aok F
5 AA 29 dge 749 AF F5 Y 35F
J EEE ol e FHFoltk 18 7& T ERAA
A%t B zte] ufE& SCMol 7)ubste] olEA 4=
A Btk duid u9dS A= &Y A9
glo]8& 714siol A9 ‘Film cameras B9 ‘High
end camera’ 9} ‘Economy camera’e] W-$-E & wlol
S’l';]' 2, ouE ERAANME Sz Fod
AAARAZHTE &85, A9 Film camera’ FolA
*ﬂfﬂ- Z7 ‘retailprice>1000'¢ 9rEsle AE IS B
9] ‘High end camera’ & "i® %3, ‘Film camera'q i}
WA AE AL BY ‘Economy camera'® @Bt}
olgA 3l ou)FH EFAAE wiFol] B3 I FH9

£48 29 F Ik

4.3 gt

oy 79 F 2% AA A< BE wakitty 713
2l A9l ‘Camera'd] ‘7449 AAFS7F BE ‘Camera’
9} F93}ty] W&o B ‘Camera™] g shiz
dstd "ok a8y, ‘Camera’®] M2 F2 Film

camera’®} ‘Digital camera’= ‘High end camera’ %
39 AAFFAAN HME FFH
O]AL ‘Camera’®] AB Z#=
s o, % Az A9 EF 7€l BY 7EH
A3 dade Jgusiy, o5 Fex 3t ME g
o "arl givte Re onidch o]k o] Hluje}E<
Y25 FHsle 44, o5 Fd29 9 FHx T
o] BAE WHEE EFAANNAN U2 fA% we)
A, HEE EFAACGNA ‘Camera’y AMB Fdg2&

‘Film camera’, ‘High end camera’,

‘Economy camera’s} 73
T ¥ ¥y gtk

‘Digital camera’,
‘Economy camera’?} Bt} ¥ ‘Film camera’ ¢}
‘Digital camera’ Ztell= M2 ujel&o|m, ‘High end
carﬁera'ﬂ- ‘Economy camera’ 7tolE A2 ujelzo|c}
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D, = QurProduct
A, = {prod_nm, type, brand, retall price, sale price }
} My =TRUE .

D, =Camera
A, = Ay U {lens, dimension, sensor }
M1 =M, * type=‘camera’

D, = Film camera _
A, = A, U {filmsize, logding, D, = High end came

M, =M, * retailprice>1000 Mg = M,
* sensor="film’

‘Film camera'=
{‘High end camera’ * senor="film’) U (‘Economy camera’ * senor="film’)0il
HEEC

a9 7 Qv BERAAL] iy

A% & ok
Ao 41 CLi3} CL&

o] AR g B EFAA NN %Xlﬂ Fojol
ol #3l u|y EFAAGAME °oE Ea=s

r{m rob
m i
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A retailprice<=1000
A sensor="film’

BEE 7 AA= 6}1 CL

sted MR FYP2E 29 87 o) 7545“3} oA & & 5 BF AAE B@sA AEA A4E BF AA
o Feh2 ko) wiebd oo Hldelde SRS dB8g g 3t thedt 2L 23E UEIYE, CLECLiT
& Fedx g CLy& gul27 B3k Aol

= ne AAe SulE Wi @I YwkHe Foj= 1. CLi¥} CL9) RE EY2F HE3} = RE &
A7) olEe Yoltk olze S8 Wt HTE BF A Coll i)
AA7} DA BLBA wet gedsih 2y, S8 T GECLoIAY GECL: °18, GECLolth
= guls WYPe Hase aTAlEow gew go] 2 CLidt CLY 2E BAH BAE HEdn F =

D, = OurProduct

=TRUE

D, = Camera
M, =M, * type=‘camera’

D, = Film camera
A, =A, U {filmsize, loading,
filmspeed }

=M. A il
M, =M, * sensor="film’

A, = {prod_nm, type, brand, retail price, sale price }

A, = A, U { lens, dimension, sensor }



114 BRATFIH=EA : dojehulol 2 A 33 A A 1 (2062

E Z¥20, GECL o W3,

WY CG=1C ) CLiYA ARahy,

NAME Ayt

CLeel Sl 2ZE BA dside Fysor 3t
3. AAPE BHESY & BE F¥= G,GECLA i3

W C=rCry CLAA BE3E C=sG = 3¢ A

Yallob it ]

Ci=z1CGe CL

5. 901 B/ RE(SCM)el 8

Lgl= SCMd &A%ty 7ig=z 1 @) A 2H[12]1%
TEHRe, Al2Ele da g4 9vid EF AA
& ##sh= Class Code Engineolth, Al2¥eo] unz)
FAL8LE7E AN Fl5E £¥sr] s B
A7) gl & o), CCEE ©lEdA MplAE
LY FH8 AT gF B, N2 AE
A& u, CCEx EFAAES #ste A=
FE FUW2E HYde 98-S 3t CCE: 98 &2
F AAE A A3, ARl BH) HAH B
FAAE ATt

a¥ 9= CCEY /W44 AETzE H9FEth Pro-
ductClasse 973 749 2 ¥ FY2E 39
7] A% FP2EHM, EFY2FE(classCode), S

2
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T 1
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AE &£49 FFe =2 PropertyOftle TAE E3)
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(0.N)
ParentOf

ProductClass¢} ProductAttributeE ulgto 2 74
ZAFZE 95 MembershipPreidcatesE Aol d
t} o]gA 3 ProductClasst ProductAttributes2
BE £4& AR (PropertyOf)dt MembershipPredi-
cates2RE g EF 4% FES AHoske 1A
4 AFEFE FZ(DefinedAs)$or ©] w Member-
shipPredicates ProductAttributes®] A4E&4& 74
A AR A48 ruleTerm) o2 AMR-SHT)

o] 9] ClassificationScheme2 s} oJAate] 54
Aol e ARE 7lAx don ProductClassy] U2
50| o BERAA AFHeAE ¢ ¢+ UA I

]
T} UnitOfMeasure Z#2~E ProductAttributes®] £
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N
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CCEdME BFAA 2L 98] Insert_Class,
Delete_Class Delete, Split_Class, Merge_Class
o ] 7R 2ol AE AFstn Utk YukHA 2
Z dgolddMe & FEA =tg A dHo
2 ol 23zojAo] FASAT SCM 7|ute] CCEel
Ae BFAASY oA (soundness) S BAEL7) 8
4 EF Y 49 AH3Y TFBAE FAEIE
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1. ProductClass®) Q&EA(EFAA L] AE Zd2)9

—

ProductCtass

(0.N}

«classCode:String
className: String
classScheme:String
«classDescription:String

BelongTo
(0.N)

MembershipPredicates

sruleValue:String
sruleModifier:String

:mlgg;)itgt‘gr:smng (0.N) CtassificationScheme
sruleTerm:String PropertyOf

[___l

*SchmDescription:String
«SchmFormat:
*Schmtevel:int
«isStandard:Boolean

ProductAttributes
(0.N) ~attrName:String SynonymOf (0.N}
BasedOn emes -attrGroup:S_tnT\g[j —I
-attrConstraint: String[*] (0.N)
+attrDescription:String
r ConvertTo
(O.N) UnitOfMeasure —,
HasUOM suomDescription:Sitring

19 9 CCEY A¥H A5 7=
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U7 A, ProductClassd] Q&8 318] ParentOf &

w3

2. 1o 93] A& P& ProductClassd] Q=B A(EF
AA L AE 2o AFoxe] 9= Membership-
Predicates®] #1723 ProductAttributes$}¢] Proper-
tyOf #A 2] ¥7H

3. 29 WA LH%-— ProductClass«] A

A
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ole} o) BF Zte] EAdle AFSTAY WA Ax
o met rAd Z}Zi o] Ulgol WAEoL F=d
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