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Abstract The normalization problem of XML DTD is studied, as viewed from avoidance of redundant information in
documents. First, the paper gives the definition of functndional dependencies and path for XML DTD and the concepts
of reduancy is provided. Second, based on the functional dependency, the concept of normalized DTD and normalization

rules for XML schema are provided. Last, an algorithm for converting XML DTD into a corresponding normalized one

is provided.
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9’] 1 DTD Dx (E1 7A1 vPI le s I )?ﬁi&ﬂ@%—ﬁ%ﬁ?%
HIR{E R, BARIRERE (course) , 4 (student) FIF I (teacher)
fout g 51): 0 5

(! ELEMENT courses(course * )
(! ELEMENT course(title, takenby) )
{! ATTLIST course

cno CDATA # REQUIRED)
(! ELEMENT title( # PCDATA))
(! ELEMENT takenby(student * )}
(! ELEMENT student(sname, teacher))
(1 ATTLIST student
sno CDATA # REQUIRED)
(1 ELEMENT sname( # PCDATA)»
(! ELEMENT teacher(tname))
(! ATTLIST teacher
tno CDATA # REQUIRED)
(1! ELEMENT tname( # PCDATA))
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EX 1 Paths(§8%) £%E DTD D(E,A,P,R,r) Fi¥
B2 D i XML # T(V, lab,ele,att,val ,root) , T F B2 E X
Hp=v1. s HH vy =root, v € ele(vioy) i€ [2,n—1];
R lab(v,) EE, IBA v, Eele(u—1) , FREERR p H 15 HAH
B2 E lab(u,) CA B4 v, € att (v— YR EF P(lab
(v-1)) =S, v =S, FRE% P HEXREEESY .,

& last(p)=v, . BARWE p PRIGE—DT K Paths(T)
={plp BT PHER) . TR THHEHNBKENESEP-
aths(T)={p| p€ Paths(T) H last(p) EE, TRV HL R
RHEE G ; VPaths (T ={p| pE Paths(D H last(p) €A B
last(p)=S) , FRERMBEENES, FXL L, XML T
D, T Zt R D PR SRR EUR.

Y 2 Tree Tuples(BITTH)S #E DTD D(E,A,
P,R,»FEE D XML 8 T(V, lab, ele,att, val, root) , 1
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€ T BRRTHNES , TTH (L p]alietE ¢ p.
Fl2 ®1CEREERARTTH R .
t[courses. course]=course, TCIR LK

t[ courses. course. @no]={col,co2}, BIE{EHIKE
t[ courses. course. title. S]= { DB, DW} ,S FHF B I HY

T

course course

“title takenby

@ cno
"co1” ""/\

title

takenby

@cno
“c02" ""/\

course

@cno title takenby

"c03" 'xy\

Student Student

@sno sname teacher @sno sname teacher @sno Sname teacher @ sno sname teacher @ sno sname teacher @sno Sname teacher
»s101" "Joe” "s102 " "Smith"A "s102" "Smith" "5t03" "Jane"A"stOI" "Joe” "st03" "Jane”

@ tno
"t01"

@ tno
"t01"

tname
“"John"

@ o
01"

tname
"John"

tname
"John”

@to tname
"t02" “"Mary”

@tno
"t02"

tname
"Mary”

@tno
"101"

tname
"John”
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C s H Cpasns D5 S haans Py 1o RBYURER AL «.
SGRITELED, #£F last(p )V EMMHEBH last (OB
FH A S FRmE 2 fiRey DTD D'(E',A',P,R,
) TR R 43 o B R » LA TR /0 35800 B I 5 A Y B8 T
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¥XE,DIDD(E,A,P\,R,r), H$ E =E;A" =
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TCAAE B BT “john” 8945 BIE R — i #2 (course) G — 1 2
r r
| |
last|(H') —t last|(H')
last(H) last(H)

last(H.py) A last(H.pa) last(py) A lastpy) A lastpw) last(Hpy) A last(H.po) lastpx) p lastpa) A last(pr) last(p;)
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<!ELEMENT courses (course*)>
<!ELEMENT course (title, takenby, teacher)>
<!ATTLIST course

cno CDATA #REQUIRED> course
<IELEMENT title (#PCDATA)>
<!ELEMENT takenby (student*)>
<!ELEMENT student (sname)> @cno title takenby
<!ATTLIST student 01" "DB"
sno CDATA #REQUIRED>

<!ELEMENT sname (#PCDATA)>
<!ELEMENT teacher (tname)>
<!ATTLIST teacher
tmo CDATA #REQUIRED>
<!ELEMENT tname (#PCDATA)> @
sno sname@snosname
"Joe" 'q02" Smith"

teacher @ fitle takenby teacher
@nm
/\ /\ mujdm' /\ /\ 901" John

A 1 ATk son i 3 PR,

T

course

IS
A
AN

@sno sname @snosname
01" "Toe” "suB3*Jane”

@sno Same @snosname
(2" "Smith*ss03" Jane”
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ELA AR 5 5 M — B 0 40 4 TR B9 DTD DY
(E,9AI9PI9RI97')9%%%&&&&&9&(&&*%&&&&
R RORETAAR.

r

|
last(H")

/\

last(H)

last(pyy) -~ lastpxy) lasi(py) .. last(pm) Iast(py)
i | | | |
Oxi Cxn [~} Ozm 6}'

last(pxy) - last(py)last(py) .. lastpm) last(py) & -

| | |

Okt Oxn O Ozm

A4 fIEBsimnnEE

¥ k£, DTD D'(E ,A",P',R ,r),fh. E=EU {lab
(Vo) }3A'=A3 P Uast(H'))={ P(last(H)) ,lab(V,,) " };
P Uab(Vy)) =[6u s 10m 10, ] 3 P' Uast(p,)) = P(last
(p,)\[6, 3R (Uab(Ve, )) ={ @511 +***s @5 » @5, } 3R (last
(py))= RUast(p,))—{@,}; P R'MHEEXFD + P

<!ELEMENT courses (course*, teacherinfo*)>
<!ELEMENT course (title, takenby, teacher)>
<!ATTLIST course
cno CDATA #REQUIRED>
<!ELEMENT title (#PCDATA)>
<!ELEMENT takenby (student*)>
<!ELEMENT student (sname)>
<!ATTLIST student

sno CDATA #REQUIRED> 001 m
<IELEMENT sname (#PCDATA)>

<!ELEMENT teacher EMPTY>
<!ATTLIST teacher
tno CDATA #REQUIRED>
<!ELEMENT teacherinfo (tname)>
<VATTLIST teacherinfo

mmm

teacher @co tigle takenby  teacher@ono gigle takenby tname Gino  tname

dpmw/\ \ 03" m/\ k Jdnm

studert  studert@mno sudert S @0 ey student @0

AN AN AN

MR ME XD, XM p,. 0 BAMEBIKEED
R E I I 0 BB s : (H,[H Vi 015
s H Ve 0 > H' Vi 0,)

B4 3 2IRBIHMNATHEBRHE 5 Bim, K DTD
# Ds.,

corse

/N

/\

tno CDATA #REQUIRED> @sno sname @sno sname @sno Same. @sno SNAME @, sname @sno Sname

<!ELEMENT tame (#HPCDATA)> 01" "Joe”

"H2" "Srith*  "H02" "Smith" 03" "Jane

"901" "Joe" "st03" "Jane”

Hs5 4 Dy 89— XML X#
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3.1 XML DID X ¥ HEELREHE

EX 6 XML XHFHHBITR

#% D, D ER R EEY, S DX X
aﬁyﬂm&ﬁmﬂRnRz(Q Qs QP Py P €
2+o & Sﬂng 9"'9Q| N STLILNY B‘Jﬁk&;@ﬁﬁﬁ9é’\Q=
S/Q’,P;=S/P;/ i€[1,n],j€[1, kD, FIvE (R,
Jv, €< v{R:}), Jus €01 {S})s Juz € (1 {S}) (w1 F&
u) B w{Q N =w Q)X TF i€ [ 1, n)EBL, MR R
9 E L R wi (P} =w (P’ )% F j€[1, kIR M
S XBRCE X RIITAR . FHIEF LR BKE o 30K+
ST HIBITAR, WBRHHy 55 R B8 .

EXT7 HBEDMD LRI ARBIKEEY R DREM
Hiery, HHEHALY:

SHEGKHAE P LR K8 R R (Q, Qo
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Py, POEZT B SHQI, Qs Pro Py BIERAI
B4 Q=5/Q:,P;=S/P;Gi€[1,n],;€[1,£D, W Ry,
R./S(QQ Q.2 D EHH,

B, M ALA9 DTD B T X HMITRYY

X TTARMNFER SR HBEREHORE. REL
#9 DTD, Lt R IHBR T 30 iR E DID. %% D,D EM
T HRPUKEES S D MO AIEHET FLE R BB (R,
R;,Q 9.'.QI9_>PI’.."P71)62+0 BHSHQ, Q. P,
<, P, B AAHER, 2 Q=5/Q.P;=S/P;. EHFE v
ERDEE v, E(o{R )T w1 (0 {S) FE w2 {2
{SH s 7uw) v B w (Q)=w (Q} X TF i€ [1,n] FHIL.
HRA5 0B MUK B9 S, BEETA wi (P} =u {P;} 3 F jE[1,
EIERSL BRSO X R ITR . H IR LR BB 3
PP S BB ITTA , MARI N B % R Bk
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ST REE D R RAR KRB
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Yelast(POBBIRA THFLRUEHE .
last(QIEHIFA TH TR VBT .

® ¥ last(P,
@ ¥ last(Qy )~
>
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Last(Qy)

LastQ;)  Last(P})

Last(Q) Last(Py)
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A4 R FRIE B A s R R A, BRI T A T REARIR B BB TTAR 1)
B, AT A RBRBIRBEE, AR T —FiHE DTD 2
BRITREFOAEN, LK DTD MBI,
AXET XML XHEKEABE S ST XML & 5K,
XML R X E L. B XML X MELFERAN.
BOHE R R A9 XML BB AR RS XML %@l XML 5%
B0 N XML 28K R XML #21
H P REE LR
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