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On XML Data Processing through Implementing A Deductive
and Object-oriented Database Language

Seonggyu Kim'

ABSTRACT

With the advent of XML and database languages armed with the object-oriented concept and deductive logic, the problem of efficient query
processing for them has become a major issue. We describe a way of processing semi-structured XML data through an implementation of a
Deductive and Object-oriented Database (DOODB) language with the explanation of query processing. We have shown how to convert an XML
data model to a DOODB data model. We have then presented an efficient query processing method based on Connection Graph Resolution. We
also present a knowledge~based query processing method that uses the homomorphism of objects in the database and the associative rule of
substitutions.
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% Z2ad% 499 =dogic)st vlolE T 499 A
A7y Astd A9 AA A glojgiu|o] A ¢loj9] eho] ¥
L34 HAk F-logic, LDL++ 18] 3 ConceptBase$ #&
dolE 71E9] diojeuoladA B F 9l o AF o
o}, & dio|E] oj(Data Language), ©loE] F o] ¢tol(Data
Definition Language), HloJ€} 22} 1o](Data Manipulation
Language), SQL#} 22 2] Aoj(Query Language), 38
Z23% doj(Application Language)& 71028 7=
Mgd E4x(Impedance Mismatch)E 3|48 4 9li=, o
B8 FHde dojojti3, 12]

T2y oy
LDL F-logic
Prolog LDL++
Deductive ConceptBase
Relational
Eurctionat Algebra FaL
! Daplex
ORION
PascalR Exodus
P
Clole B8 e
Relational Object-oriented

(38 1) Hio[EfHio)]~ ==z olofel weknty

SGMLY gzhe) whdoz g4s XML thak 74 #e
st diole] wo 7} {F4% vlagy dojg geiA XML
& 7o g dv 2Ry vigo] Ade watk qlEY,
AR AH, S, %8, A" =M, EDI, EC/CALS, &
AueE 2 § HELY Fob 53 2w gad &
ofell A AR E F8o XMLE H&s1n glon XMLS 3
Al Pdel FEEARZ 2] o0& st gk Heol ARl
F ooz XMLE 7|Wte 2 o] v Are de ot
o] ohd Hlelel#o] 9] d o Aztste] Zt HH ke BA)
& BAToEN o] FA A oyl 1 A9 ojn
E F8 L& oldEtd F3 HRE AT F U= 9n
(semantic web)oll g+ 7o) A3 Folr}2, 8 11].

olg|g XML} A4 A& Mds} Ao 7%& 2= oy
Holx qloje] FHoZ v doHE AYsh= o] B¢
A% BEHQ Ao Ay #F A7 FE DAL
et XMLY 9 XML Query 9% 152 B8 94
A XML EA1e dig 3%, A4 9 71y E49 AT 59
71%5g AFshe dooje tig Aueke AAsn gt o
218 29| o= SGMLAME &43kA] @ou o] Ho)
2 2| dojql SQL, OQL# 22 P48 F=zs XML ®
= HFEH dolH A9 de) dol& A¢HE Quilt, UnQL,
XQL 283 YATLE #zsta] dA Foiu[l, 2,8 14] XML
diolel & A dlolewlo| 22 WEsle dad g Ay
ohe 7ol g d4E AFgFolcHTl

& =xdAe 723 XML dojge] @8 2 5839
Aol Az gn FEL YaR dt ou) 9] g AL
g T+ AxE% XML 48 F-logic HolEwo]A2 whio]
Ao g @t XML #4¢ F-logic dol2 29 do]g
Hlo] 22 wHra F-logic *lole) #+23 ou|§ o] &8t A
S Ayl 2AF Ao Hgr1E AL £F F-logic A
o2 Z4gd dolHMolaE ¥id TR uFsRd /&
o @A volg Mol 2otE HE tEsle F&Hog A A
gdE A% 71HE ANToRN AY A AT do|Eeu o]
& doje] FEE FE XML dloly Ao hs] doj,

2, B A3

21 F-logic &Y & Zelxa|wot

LDL++(Logic-based Data Language++)& =% (logic) =
2O dA volHuwle]l A 7leg AHE LDLY o-ex-
pansion AZj#Ael o] AF A& AFE Hrlee s
% ¢1ol2 higher-order® AMS-3l: F-logicol ®lsf o35}
7] gk ©do] 9low ConceptBase: they Algabs
A 49 AF AF volgiwlo] 22 o2 $A=7} F-logic
of Hl&] Holzlel3, 4, 12]. F-logice o2 oz A& ¢
Ao HASUAAT &L 7|58 F3sia glo] AgAo] &
A7 {3 Ak B =FolMe HE AEAe Hox g o]
B3 @47t 5L Frlogicd) ¥% 71%€ ol &38le XML
Holel A2lg AT A9 A3 A vHolgHlo]x o] THd
3 oy,

F-logic Aot ¢yl AW(symbolE T4%¥ Aformula)
o2 o]Fo|An sh}el A& Az §HAE AFAH b
o[e{Hlo} 2 & E(database term)QE FAHCE ®lolelu o]
2 88 TE is-a &2, QP E£& Holg = P[A;—
Ty, An—Trlolth 9714 P9 Q= ID 208 724
5 vehiz As ID 80w Ao £4¢ velyy Ti=
Hlole] gelct Is-a FE-2 AA Alo]e] AZT2E Aeld)
o dlolE] 5L Aol 4 Aol AW ¢ HAHF.
F-logic 91ofellA 2+ AAje} Salx AAE FEs9 Yehy
A @t F 44 prt piqaM e o] AH ArEA
(instance) R 18] r:polAjg} o] Fef2 Ao 1}
Btk B o2 gt a[X —blolA e} o] W
T{nonground) #Hol&2] AL Erbssich. awlam g
7t ARHA oW b Ak AR T AFH Aoz
G £F EE dojewo]~ d2-e ¥4 (molecular
formula)olth. o|& Zof dlojejulola FE X[attrl-a,
attr2—b 12 5 789 =t (atomic literal) X [attr 1 —a ]9}
Xlattr2 — b]2 o|Fojzd AZ vt} B =F9] oA
HOE 918 2FBAZ AzFsHs ID 2L A4 A,
HEAE AlFehes ID 852 59l 4 $ol AFRE.
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[ EXAMPLE 1] Formulas

. student : person

, “CS” : string

. X : NBA-Leads <X [ppg — (> 20)]

. mary[name — “Mary,” employed — cs : dept[name —

SO N =

“cs,” manager — phill ]
5. bob[name — “Bob,” employed — c¢s : dept]

Is-a 3HE-9] student : person:= student: person¥& ¢
ulalm “CS” : string& “CS"7} stringd-& ¢nlgrh. Formu-
la 3 AYY 53] 204 ol4el Al NBA-Leads 22
29 d9o] H& oul3y formula 4% mary7t cs Etel A
Jdated 2 29 WUAE philelghs AMIE YEeblH for-
mula 5% bob& cs St N A& ke AMAE ou|Fith
ukek formula 49+ formula 57 2-& dlojejwol 2 e A
g Wgolgtd bobel Wil A L phile] Frh

F-logicaiol& vebd a9 %) A& dlolgulo]l2E GCI,
EDB’, IDB°, 28] OHGS -8 &elth, EDB’¢ DB+ <
o d|o]gl¥lo] A(Deductive Database)2] EDB(Extensional
Database) IDB (Intensional Database)] zt7t sid 5+
o 99 dolgjolashs @2l A 2 HAHObject Identifier)
2 7=tk Ho| thErh OHG(Object Hierarchy Graph)i>
AA 74+ is-a BAE Ve GCl{General Class Infor-
mation)& dlolefulo] 2] FAA A kHH do]efwo) A7t
v Ao A=AE Hhse FRejt.

1

il

N

2.2 XML(eXtensible Markup Language)

A HTML 7]¥te] § A= 93 vjaZygoe] 52 A
7hEate] A 5 glon ov|HEE FEsA Fd UH
YA onl ARE AAsh=d & EAFE 2 Ao
XMLS HTML# SGMLE 348 7HWA 53] ey
oA n|AR g destn A F de AT FHe 2
2 Atk XMLLS AHgA47 g s XML ARE o9
#7) dlojeisol 2o XML Bel2 AFsta XMLE °|&3}
of ggHes AT 5 A AFh dE o A 2
& EDI AR AY @3N E M2 & dolE FE(£7)
thE AUE dloleHo]~7ke] dolH wgo] IFoR
sl s olm) XMLE 2] o2 dlolefuo] 2o 2}
A9l dlolelE XML dlolelZ W s, A3e XML
dole & #A% + AUA HErh

XML& Aej el s dolg meg #8 W3C(World
Wide Web Consortium)oll Al #etel ®F Aol XML
2AHog g dolg 7|&sy] HF o, F wEkdefol
th. HTMLS g)29] ${71 &= e ¥d XML o
2 AR & AR A Bas onE wetd
QEE, £ XML 47 B B8 2% 5 UA=F 3
£ A9 599 DTD(Document Type Definition)& %l

A9 Y& £ dojgd #HE SxHA B1E AR
7 AY AE £ ed 1 BE tE AdEe] A3
=& & 4 Y8 13-15)

DTDE olg3dle £A49 =28 F2& tdd FHoe
®8o] 7p5aln) shte) EAR Zzte] BA e gA 28
NEE HEAAN FRE Q73T $£E Avh XML DTD
2 23 723 $54L BE gy9 dojEHs XMLE 7]
&9 F A AFH gelM EEEHE BE HelEt I8
gz 54 A%, AgE £ e kg ATk XML
o md A A Pge 20es dm g By oy £
PED 4 T2 5YHQA voly FHolde FHE
A=

XML HelHE &4 +2& 7IHE deojean & +
et old =23 dojgrt oFA 2dAE FH A
A ¢tk ©@A B9 Zdoiy BaleAdg & A9 XSLE
olg3) ~elYd HRE Hog ot dlojg FHAM it
gz Aslr] siaiM XML& o7 918 A28 XML
e 79 ¢ TEador FAdr XML A& 7| (proc-
essor)E A XML o] AbH(Specification)& A 7]E4]
AAbgd, 28 ohg HAFE7E XML 39& #Asied 3
88 74 EE 448 Aok 5 XML Megrle 4%
DTDE ¢lo] A9 HEPE AFstn, ¥4 We 9
E, &4 #Adx B2, dEE JRE g U, ol ol &
3o XML 82 a9 Ao o 54 53& 7|ede
24 XML 49 H2E #93=E gk 715E AT
st} o] £A4 EE o] gdN AFEE A ANES A
2 ol BA = XML Helr|e 98E P33, 38 =
2282 A7}t Fobd Al A gt Ege] HolHE
A g gty

XML #€71& o838t Wil XML Bat¢AE o &
st EAME T4, siAske] XSLolvk CSS9F 22 <Y A
E ARE o83l BAsE Tzzywol Wagl: wid
XML EZ2AA7 AE5sks APIE o|43t9 XML &4
B AF, A4, 4 59 AY AE ¥ F UARE T2
A st wgen WhpolAnh Ak wEe XML B}
LA 75 AHoE s WHeR tgd XML &
gl 25 Hgsrjdle §540] Hot vhd Fxpe] e o
¥ XML &8 wel "82d 7|58 o83t XML &4
ARE Vg 4 Uk

XML €& 71Ee 913 ®F APIZ o[WlE 7[dhe] SAX
(Simple API for XML)9} A% 2d vke] DOM(Docu-
ment Object Model)o] &6 SAX HMH-& o|fiEd X
g EAo] £ dWEE g o AAE oMES &
HAA o|& olfsted o AR Y= Woln DOM
e XML #AE ystel #X9 7R dda &
F2 ARzA WEdd guEy A dAd A v& A
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HE EQo 7[WE A2 o]§ 7hsdte] XML €4 & T+
3oz ARAFAY HMe AYTd FARsht a7t &
XML #A49 ARSE o) wE wze AgFo] Frie
o ol itk DOME ol 838t AHgae EAule o)l
E 9 N 7& 4 g, A9 Hol gd 4F 59 ¢
€ MY BE Ao g3l Ao, 237, wF, HI2Y & Aok

3 XMLl M F-logice 22| He

XML AZ3HA +2E 2= EA AddEA EM(Docu-
ment), d2HE(Element), NEZHE(Attribute) B9 =
g B dlol" HE +357] daME XML dHoleg =
EI84A 4A MeE F UAF AE TR stofof ah=
d, ole AA AFH AET2E BEE AU by g
th W3C 22 FM % o] AEFZE DOMolgte o]E0
2 3o AR 299 E grh: Ae2E A% F Utk

XML EXE TZ3t9 EAo|7] @& DOM Hg7} 7t
satt. DOM X@g 98 XML Helg 24L& ASTRE
ZHAA =Hed XMLY #H49 ==& ¥4 (# document)7}
HY A4a47 g P (processing instruction) =9
B4 ¥ (Document type) =& 123 34 (# comment) =&
E 7T #A49 =EE ARad o9 $4EY k&
529 HEHES 7IRth dgog A4 EM9 ygg o
FE 849 YUHUEE /A EY dYHE: YHHoT 7
4% 5 den $4E M+ e B dedER 749
o JdejHES 5 dHE Alole) A= dUES IDU
IDREF $402 Heod 4 qloh

] HES AL <IELEMENT elem_name(strut_spec) >
o2 FojAe struct_spece dEUES FZE 718
dEHES] £48 thg3 go] 7|edrh

<!ATTLIST elem_name attr_name 1 attr_type 1 attr_constr 1

attr_namen attr_typen attr_constrn>

of W attr_typeit & £4% A £4& FEIAY DD
£4€ 71€3AY $49 ol 2" (scalar) A d& Y
#e 7 F gl 49X E Agsy, == DU IDREF
&4 93 7bE3tt). Attr_constris £40] wt=A] Yo g
A ol® ohdA], T g Ard(monotonic inheritance)
o] 7HsAE Yehd

olg|gk A& o2 XMLAA F-logic dol2e] W
< Yoz JdYUET} oA olgz 2L HloAE 9
FolM 28%o7 vehbe AUl &M wel elements
F-logic®] 22} v ANE, attribute= AAe] 48
& ID, IDREF #%9 d4¥lre AA4AE, CDATA,
NMTOKENS] 12" AE gleg ztzh ¥g g} F-logice

2 R4 Y3 <oid> @19t I1SO £33 9o AFEE
= E8(1)9] A7tEY AREEH <oid> HaE XML )
olElE FdsA TR A% 7 ALL &, 2L 2
28 FAE7] 98 AHEE 9 phil : employee: phile] em-
ployee €829 Y9UL oln)gic)

[49] 1] Transformation

EE Element, AE Attribute 22|31 DE 7} attribute &
ol ut& dlole grolet A XML A T=<E A D>E
Aejgrt. ol ToA F-logice 29l WHe thgo 73
uEr},

L EZt Ejiel Fel=e] o™ E;: E;
2. A7t En®l Attribute® o= dn Q2B x9] o]
Dnollﬂ Em[Al"’Dn]-

gutd o g DTDY W& F-logice] OHG BEE 7%
& XML Q12824 F-logicd A& FA4& DTD £&
XML 279 AR7F Qe 44 XML AAHAZEE
p g% #o] FoIX= F-logicd) OHGE 74 E 4 glon
DTD7} 1€ | & He& g7t &4 28 AYE 23}
AN AA T7F g Holth 02 B =R MYy
£ % 4F DTDY XML 91AE A(instance)o]th,

<IELEMENT school (person+, dept+)>

<!ELEMENT person (employee+, faculty+, student+)>
<!ELEMENT person name # PCDATA>

<IATTLIST person oid ID # REQUIRED>
<IATTLIST employee works IDREF # REQUIRED>
<IATTLIST faculty works IDREF # REQUIRED:>
<!ELEMENT student EMPTY>

<IATTLIST student major IDREF # REQUIRED>
<!ELEMENT dept (dname)>

<!ELEMENT dept dname ID # REQUIRED>
<!ATTLIST dept name # PCDATA mgr IDREF # REQUIRED>

<school>
<person>
<faculty name = “Chris"><oid> chris </oid>
<works> ee </works></faculty>
<faculty name = “Bob”><oid> bob </oid>
<works> ¢cs 1 </works></faculty>
<faculty name = “Mary"><oid> mary </oid>
<works> cs 2 </works></faculty>
<employee name = “John"><oid> john </oid>
<works> ¢s 2 </works></employee>
<student name = “Sally”><oid> sally </oid>
<major> cs </major></student>
</person>
<dept name = “CS"><dname> cs 1</dname>
<mgr>phil : employee </mgr></dept>
<dept name = “CS"><dname> cs 2 </dname>
<mgr> mary </mgr></dept>
<dept name = “EE"><dname> ee </dname>
<mgr> chris </mgr></dept>
</school>
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o] XMLE (49 114 <8 4Z DIDS A20~E A9
A4 A% ol ol Aojel F-logic AHZ ¥R ohg
3 g}

® Object Hierarchy Graph
(1) bob : faculty
(3) chris : faculty
(5) phil : employee

(2) mary : faculty
(4) faculty : employee
(6) sally : student

(7) student : person  (8) employee : person

e EDB
(1) bob : faculty [name — “Bob,” works —c¢s 1 : dept
[dname — “CS,” mgr — phil : employee } ]
(2) mary : faculty [name — “Mary,” works —cs 2 : dept
[dname — “CS,” mgr — mary : faculty 1]
(3) chris : faculty [name — “Chris,

"

works — ee : dept
[dname — “EE,” mgr — chris : faculty 1]

(4) john : employee [name — “John,” works —c¢s 2]

(5) sally : student [name — “Sally,” major — cs]

Extensional HoJEi#le]~(EDB)E XML& ol &3t 47
Ueld 4 A9 intensional Hle]Ej o] ~(IDB)E ©]% A
Uetike] FA47) dol gtk XMLAA AMEAR7E Jelz
B8 9% & 7] W <IF> <THEN> </IF>, <AND>
</AND>, <OR> </OR>, <NOT> </NOT>¢} #& IDBZ
Uehlz] 1% B8 DTDE Aejstd H24% 4 Aoy &£
ERAE Hg Ade XMLE #d Rl BE8& F-logic
oloje] R} gt GCI(General Class Information)$} IDB
g F71Eld Aog A g,

e GCI
(6) faculty [supervisor — faculty]
(7) employee [supervisor — employee]

e IDB
(8) E [supervisor — M] & E : employee [works =D :
dept [mgr — M : employee] ]

® Query
(1) ? X : employee [supervisor — Y, works — D [dname
— “CS” ] ]

4. F-logic clo|E{s|o] AclfA2| F2l X2

XMLE % dlojgjuojze Az dolg 2de A9
3= dolgwols A2l s AF FAREH Aol A
P71 BE e B 7)1 volHuolA AARE
o]43lo] XML dHlolHl& Agdtn AE Fdshs UL
2 A Wrojzh XML 7IE 84 delgulo]x9] H)

olBolu} A A dlojeiwoj2e] Y2 thEA O T
271 7PEMA 4= gla Fe] ek 7)1E dloJgjulo]x F o
9 t2r)d Qg dHoly Rdg AHshs A§ dojeul
ol& AlA¥g FHEE Aol /HEH BUA flo] & mIT
F 9n dg 4 glvlel FAEY fesi

XML ®lolele] Aol glo] F-logicglel® F@3IH &4
o] g, deldEee oulg HESHY AFste WE
A}g-3to] dolemo] o] AFE XML FAe eln) gle 2
9% 44 4 + drk

4.1 F-logic HloleisiolAoliA 2l Connection graph

F-logicolA19] A9} Aa] 71" L& first-order ool A
453 & d resolution 7|H[81E AHEE & gQlou # =&
o} A+ connection graph resolution 7|9H[6]& ¢85l A
9] A gt} CG(Connection Graph) resolution 7}¥-&
resolution ¥H¥oll ]3] resolution® H-&37] $ia FAs|of
e FE A HE § deH resolution £AE FHs}
o] B4 A F7iol s $4902 resolutiong FE + 3l
on] o R resolutiond Y F Uve FHol Atk

24 Aol A E 98] F-logic 9012 Foid dHojEl#o]
AE o9 CGE =tAd tis) golth. F-logic 9]
= A xgHo|gt= Ho| first-order Aol9E dEY. W
ZA A7 Folor pAHEA golop gt AAY FE
A FALE Uehiy) 98 signature B71HE AMEETH
Signaturet= & A sl AU 49 ER225E U
wre AWz Ao

[A9] 2] Signature
Signature 2, =< U, <y, P, 0> &
U #33 A4 AAEY IF,
<y, Uel A3t 2E 42 0 <y0'= 071 0'9 3]
Fg2Yeg o,
P, %A% g 49 A,
0, #AA g9 Fi

a9 WAE 27 @ AAEL GO IDB'E 7 5
g, 2, GCIY IDB°: @x] e Adut Fojgch IDB"“
9 Fuaoq BolE Ao 49 FehzolM 9 A
Y& 5 g Moldn), o]y Mo ARE CGE wEE
dl AHEETh GCIE o]d ARle] BQ fled 2 olfe B
=7} 2o A9 74587 miol)

3 FHae 1 FHaold BE GClsg IDB° 28 3
9 gdxz R P40 GOl DB'E EFsteiol dut.
GCI= W48 714 % glov IDB': W48 744 4 gtk
[l 109 &%) GCIo IDBE 2zt T-GCIsh T-IDB°g
3}}.
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[4 9 3] Class Specification

B F29 WY, S=<Z, ¢, § A>E FolA &Y

2., signature

¢, ¢ € 0% Fhx o}F

o, Sd= coM Ho @ Z-GCI8 FHlx cod 44 9
Z-GC1e| A% .

A, E#2 codA Ao A T-IDB°S FY& ol A& @
>-IDB°9 A%

First-order 941& CGE Jelig W F 4(formula)e] &
A2H7] g e oA Zold = Y £4L 7ok
g} F-logicl e $%9 5 AAz AdEe 3 A9
4ol e AAY £4& 2FAY Zol A 5 e &
Aol EAstd "ot F AA p g7t p<vg EEprug
oj FFole}t g,

[A 9] 4] Connection

552 AA 0% o' Atelol| connection E¥= link7F &3}
7] AsAlE= E}a g — pgd 7t g 28 S A Y s

1. unifier SA3A

2. I( E){ cor D} I( ,§)’ o IE o Bk 4 S
Foz W= 84 (interpretation) o] th.

(29 2)= (A9 119 98 "9 ?X : employee [supervisor

~Y, works —D [dname — “CS” ] 17} tisia o4 dlo]g
Hle)AE CGE Uehd Holt}

e

chris : facutty [“Chris,” works — ee : dept [dname — “EE,” mgr

— chrisfaculty 1] o-link 1 ".
bob : facuity [name — “Bob,” works — ¢s 1 : dept [dname — “CS,” """ ™,
mgr — phil : employee ] ] o-fink ,"2 i
mary : faculty [name — “Mary,” works — cs 2 : dept [dname “CS” ¢/
mgr — mary : faculty 1 : ;', !
john : employee [name — “John,” works — ¢s 2 T W A ,"
[dname — *CS" ] N i ,'::"’ i

1)

sally : student [name — “Sally,” major — ¢cs ] ! RO
1
!

E [supervsior - M} ¢=E : employee [works — D : dept
[mgr — M : employee 1]

X * employee [supervisor — Y, works — D [dname - “CS"]}
(38 2) M= Co

(29 294 BX F F579 link7t 43 s A
Aoz FAE 4wrEQ linkolxn tE e HHew ¥
AlE object-link(o-link)2 $H¥ AAE 44t} Bobd
A% cslolA dstar e cs19 mgre employee?! phil
o]t} ol GCIolA faculty®l supervisor: facultyo]ojok

ke A dEo o-link7t ¥4€ & vk O-linke 29
ol BABA FAAT T &4 olFo] o] FAFL 48
£°] 243 mary¥ dname® mgr o-linkE ZA| 9 faculty 9]
supervisor< facultyelojol #th= GCI w&Eo] A=A bobe
dname o-link%H& Zeth $HE A resolutiong H&
a7 M E A BE £ (property)o] ©hE AH <]
F&she £ dZHo glojok dh RE link7t EAE
o, HH7} AZ & BE o-linkE zt=chn o #4 o
olewlo] 9] FHE SELECTIMS} npai7lx g 39 4
Ae 94 Aeact wets 239 AA)A link AA 745

& AY WA dobl, [Lemma 1190 & (28 2)e)A
o-link 1% o-link 2% 249t}

[Lemma 1] o-link deletion : M2 T}& RE o-linkE #
A e MAE= resolutionel] AH&E 4 gt

[578] resolutiono] dojur] el & Ao 2 &40
o2 A9 g £43 dAE & glojok s & A
o £4 F UE QA ¥&dE $49 4245 AA @&
719 resolutionell AF&" = it}

(28 3)& oA do|E{Ho] AR RE Resolution®] AM&E
A %& connection®, E&2 &, AASZ ¢ the A4

¥ CGoltt.

"mary : faculty [works — cs 2:dept fdname — “CS™ ]

.,
o i T

Z john : employee [works — cs 1 [dname — “CS” ] ] ) ™

e}

\,,-’-/ ~

¥ £ [supervsior — M] <= E : employee [works — D1 : dept [mgr )/
= M : employee]]

£ 77X : employee [supervisor - Y, works — D2 [dname — “CS” 1]

(02 3) BEL8 Connection® M8t £2o| CG

4.2 CG Resolutiong 0| &8t &e| el

g A7l 98 CG resolution® ARE3IE=d CG
resolution®] 9J3l unsatisfiabilityol E=28td doE Aa™
Roli 2 HAA A& substitutiono] Dol that go] F
ot F#H9 CG resolution® @2 wlojejHo)2d] gt &g
o] o] i EAY 4 U7 dEsl CG 49 connection
of told A3t & W7t resolutiond F8stadol &
the Aot}

CG resolutiong 18] A A =g do|ejuo] 20 A
connection®l &3] AZFE F A& ZA utEolok sl=d o]
w first-order AolANMAY GedtA FEL FYsA 9=
T e FEE A vEA EIdIE onE uA 2
of A # AEAE nelsior gl o|YA e ofA o}
7 7S, ©]& minimal unifier#t3 & Min, Max @4+
olgl Y& mekFErh



o191 24x) K| CIOIHHIOIA A0 788 ST XML HIOIEH Moiol o e+ 997

[ 2] 5] Min and Max

o < v 0z W Min(o, 02) = Min(oz, 01) = 01, Max(oy, 02)
= Max(oz, 01) = 0z, & oy, 02 € {0, ¥}, FF 0% 027} F
ol olal, 03 < y 01 913 03 < yo2 °|BA 047} 03 < v 04
<y 01% 03<y o4 <y 028 PEAFIA L% Minloy,

02) = 03, Max(oy,02) = T.

vkop gt At & &t WrolE 21 Aof Min gho] H
I Max &2 Teo] "rh. ¥ & 4 Ho 2 o
CEYZ £ U] WEelth & v A9 Fg, @ ¥57 Min
kol 53 Max @2 A AF To] dnh

[Lemma 2] Minimal Unifier

%9 [attr—T;: 019 lattr— T2 : 0’114 T:E Min
(T, T2), T4& Min(Max(T;, T2), Min(o, o'H)& &t}
Minimal unifier [attr — Ty : T4l o]t}
[59] Ty < yo o] T2 < yo’ o]7]°l deje} B [ o3
I[TcIfo] o3 I{Ts] C Ilo'lelth

(2% 3)9 connection 4-1, 4-2, 3-1 I3 3-2¢ tia
CG Resolution& 821719 (7Y )& A ok (29 4)
AN Helo] e F e @, mary [supervisor — faculty,
works —cs 2]% john [supervisor — phil, works —cs1]&

¥ & Aok

mary[supervisor— faculty]{E := mary, D := ¢s2, M := faculty} (link 3-1)

\ — O

— mary:employee[supervisor— Y] {X := mary, D :=cs2} (link 4-1)

john[supervisor — phil]{E := john, D :=¢sl, M := phil} (link 3-2)

\ — O

— john:employee[supervisor— Y] {X := john, D := cs1} (link 4-2)

(2 4) 49| Resolution =& %2 CG

5. Xl Aoff J|utet Fe| X2

I:0—-U, & OHG’} #%%¥(Homomorphism)& o] &t}
£ A substitution®] 2 YA & HEHHE FE o] &3}
of Resolutiondl] AH&-2 A& Hu} E&3 Hoz v &
alch

[EXAMPLE 2] t+& OHGS} 9 & nds A

(1) employee : person

(2) student : person

(3) workstudy : student
(4) workstudy : employee

(5) korea : foreign
7Y : employee [salary — (Z < 20000)] A Y : student
{origin — X : foreign, Name — N]

ol Aoy Bgo] 2utE oJ3lql Al 9telA & A
9] joing "L E Frl OHGAA workstudy FdaE AHY
o] 89l Aol FAo] A Fe29] 9 AALE & F
2t} Monotonic inheritance[2]2] A2l <8l workstudy
2= A 7FA &4, origin, salary 218]31 nameg #A)
rt olF AldE o] g3l Foln HYE Ze F& UHA
Brh 83 49 ? Y : workstudylorigin — X : foreign,
salary — (Z < 20000), name —N]o.& u¥ 4 9t} ol
A gta) Fe4 Alole] Mingkel &A817]0 75 skdoh
Z, 3% WFE Ass F 282 Al Min ¥59 @
o] EstH &# A AR vE 4 U} ojw FE WH
+ ol 4 & ANDE JdH" AE Alolo EA5 OR
2 dHE 48 AlojolMe 2& olFY HeE FE dge
3% gt

[A9) 6] Common Variable
29 Q = 7subq: A+ A subqi A subgj A subgk (k =
D g aak ¥ VE U8 A4S 3% Wt gk

l.subgi=pl, attrn—V i ¢, attrim—V :c’, -]
2.subgi=pl, atttn—Vic, 19 subg=V:ic [

attrjm, -]
3.subqi=pl, attrin—V ¢, 1% subgj=ql-, attrim
-V C’, ]

4.subqi=V:c [+, attrin, 119} subgj =V :c' [, attrim,
] &, 1 =], attrip = attrim, 282 ¢,¢',p,q €S.

5 A7 Aol glow (A9 6lolMg Zo] FYF 7
& FUAM &3 FY2 uE 5 3tk 1, 2, 39 A5 ¢
%} ¢’ M Min#t c& 73 ¢ ¢’ F cE YA g 49 F
9 Ming& 7% % 44(monotonic inheritance)¢] ©]F¢]

g,

[A9 71 Query Reformation

c<c cLcoLp<c p<c, c<pE WEsE Y
2 p7t EAFA Feoka 7Pk (39 5] 9 1, 2, 3, 4
o A4 7 ¥gd e ug gk

l.subgi=pl[- attrn—V :c, attrm—V ¢, ]

2.subq;=pl-, attrin—V i ¢, 128} subg;j=V:cl:,
attrim, 1

3.subgi=pl-, attin—V :c, 19 subq;=ql-, attrjm
—Vic ]

4.subqij =V :c[+, attrin, =+, attrim, -], subqy¥E subai
¢ subq;9 join& ¢jm &t
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o]l MY Foe Uz ot FFEH A &S T
dtojo gt

[Lemma 3] Equivalence

HEE Ao Ay Ae F5¢ #g Fuh

381 {V :=p}7t A Feje] oAt Wy Ao g
ol ohz}t &2k p:cst pic'7h AHBTE WA p <col
I px<c.cxc cxco7d p=¢c BT p<colth F,
{V:=plx W¥E Fojo Ho] €} e ALE b8
Sy

[Lemma 4] Efficiency

HYE Fo9 AdFo| o Frh

[5%] 34 connection® 8149} resolutiong 9jv]&}7|
of ¥3d A7t B} HL 49 connectiond 7HA& Ho
W HEd ol Min & Fd)dl 98k

6.9 &

XML dlojelg} 22 |72 dHolH Ay 8¢ Y
B2 3 ou] 9& o el 99 44 A dlojelu
o]2(Deductive and Object-oriented Database)Aj¢} =
o] Az WehE F3 XML diolg] Ao ois] dolmgirh
ol 3 % A BeEle doly @ /M3 F8% via
A doj2 gz XMLE o] 83te XML Holg] Zd-& 99
A A dolgjse]2 Rd2 vy g 7&dHR o
AY AA =g dogMo]AE t}A] Connection Graph& =}
1 Connection Graph Resolutiong ©]£3ted o]9A 29
A g% + d&eAE 7Iessicl &£ dolgHels U9 A
% AAg olfsle AEHoHNE 2L ©E T Aoz vl
T e AL o] Wiio] a&Aon =g og eg
sobe F& S

B =8dA A9 AA g 2de 439 deolEue
EEZ 3o thEA] 2 set 39 dolE Azl &F
o XML dolel#lo]~ &AM Hr} wg ZHeo AHIE 4
& FAlol Fold Hel9) extensional o] #o]AgRE
FEFoE g AHls b 71yl dist 93t &%
FHAZ golglo,

e
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