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An Approach for Creating Valid XML Document Based on Operation Set Computing
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Abstract Currently XML tools cannot guarantee the validity of XML document. They aren’t built upon document
schema well. Document schema defined by XML schema provides not only the validating criterion, but also implies the
rules for generating valid XML documents. In this paper, an approach is provided for creating valid XML documents.
It is implemented by computing operation sets defined on the schema graph of XML document. And semantics of opera-
tions is specified. Also its validity is proved.

Keywords XML document, Operation set computing, Schema graph of XML document, XML schema, Validity

XML B i — RS FE B BRI R, OAES A S RX3]F 8 po. xsd) . #EA 1 %1, purchaseOrder &

HREHEEATR, XML Schema #E% XML oy 5 —#b
SESGEE M U BT, R XA EMKE, BEH
W3C HAHENT X XML R A HEZEREDD . XML
Schema & X AFEFAFHH: O LEXBEHIREXR. B
B RE B R AL K B s @ S AR M BB Y, B
HHETIRAED, Hit, XML XA BB ENE AN
MBBATERIERNFERRIE. H, SHEBERK
BAEBERAR, BEVSETERARFGHERERRERE
BiRAE. K, XML U X BN % .

HAT® BK XML TR, —BEEA XML XL K
XML Schema B94a%8 4 B B8 7, Bl A RAF & XML 3B 3
#4, 4 XML Explorer XML Spy %, #4 THAT LMK HESCRY
B3 XML SO 7 — B IAE . fn XML Spy %, {HX
BAFA BHEFEARTTRENE, In 4Bk, Aep 2B A5
BRSO A LT, T B BA K XML SRR E A ™
SRS, BX,. B XML Schema £ X HI U AL
BETASERIEGRE, MNES TERA R XML R/
HEW, BTRL, ZE A R R R BAF R I A TR F R
T A A XML USSR RO FRIE. AR T
—FET XML X B R B, Bl E XAR T S 3
EE G, Rz EE 4 LR E TR #1515 3L, R &
XML S0 B9 A 1.

1 XML 3z

XML Schema % X B SCR{EE A ER AT LAF XML 348K
EkERR, XMHIRRETFXHERBHTEAF G NA
HHERIE, &1 2MYiTH XML Schema FIRE B H- i (4

BaE, TR E purchaseOrderType, i purchaseOrder-
Type REZHEM 5T shipTo HFILE LK orderDate J&
t. A, shipTo # billTo X2 & L £ 22 & USAddress
Eribr, WOCTHE items BB F4E R Ttems KR H|, com-
ment J& 5 XAE N BB KA string &Y. B orderDate 35
RN NEEIEEA Date, B 1 P HRAE TEAEBHOEH
LR E ST EAREREE, U X BENSFRREE.,
#a0, comment JLEMAR =ITLH(S,0, D, RRIF R 3.8
NEFIEER O BKH 1,

purchaseOrder

purchaseO rderType
[1110 J211 [ 3 o1 0,1
shlpTo billTo comment

xsd Date

xsd string \ ltems L

; v

' ):ﬁi@ D AR | ENKR

Q:Eﬁ[:] :Migg&,? . BEXF
Bl M¥YiTH (po. xsd) LR R E

2 BB 1 M—A L6 B (&% X3 po. xmD),
IR M RTHERAE Y S purchaseOrder, 3 T ABET S, i

ORSWE T HEGHHGE (413150501, BNE  BUHIRAUEE MBS T OB L ARE.

- 68 .


http://www.cqvip.com

D000 http://www.cqvip.com|

FHA T B, BRI BIE R R, BT LU RE A
AT 2 T EAE A SO TR MR A R HBR A, 0

BRETYWATUEAERATLUGRAL., BrT i, X FixX
BE—RRSE B SCRYBERR R T S B R WT LU i Y R

R YRR A comment, I FREMIMBEIR/PEH  HFPRETHABBRERES, DABEE S5 OEER —BHE
B TR LIMER R, TH, B RERERITE, Ll SROBEES.

{ purchaseOrder )

{ shipTo ) billTo )

Q:ominent) C ite]ms>

Hurry my law

|s going wild!

3D

Hobe 8 Oak Otd
Smuth Avenue

D

Town g

¥ MG 1

7 H
1 '
1 '
1 '
H '

[ Y« sEns

B2 MYiTE (po. xmD LAIE

2 BRIEEMEX 4

B EREF ST LR DO ERE S TIRIEE S
2) RAR B VR 515 th SO SRR AR ORI N 3E RIE F
HEER,

XML SO 2 — R VAL A RUBE SO, 3+ XML 0B
HISRIB AT AT A L B R B B — A s b TEfT—
A AR XL R E X, BT LUK IR Y s BB AT LAt
HEYARET RAFHMABBREES. I TETENL RIE
XML Schema #EN , $ 97 S 400 3 25 BT E Y5 24 (Sim-
ple Element, Es) . & 2450 & %5 /5 (Complex Element, Ec) F1/&
P15 2 (Attribute, A) . H P, BB TE MR EMR T XML
XHREMH TS, —EREARERY. MERTERE
XML SCRY# R 3R R EXEE 2R |,

BEBRT M TN REQRY OB AR
B, AXRE EVALELNBERRERTESAFHY
SRR BEHATRA T A BRAEY SABEET ANE
FHME, B, ATLE LT HIEE S

OperationSet= { Delete, Insert, Modify}

OperationSet(A) = {(Delete, Self), (Modify, Self)}

OperationSet(Es) = {(Delete, Self), (Modify, Self)}

OperationSet ( Ec) = {{( Delete, Self >, ( Insert,
Self. Def. childrens) , (Insert, Self. Def. attributes) }

K, A Es fl Ec RH#IEX R, Self Rm HRTHAEY A,
Def AT HANEREN., childrens SN EEHTETHAE
MM FILEESR attributes 1§ MR E X PHBIEESR.

2.1 BARELEEN

B K#4E % (Max Operation Set, MaxOS) £+ XML X
PAR R AT Y S ERST A FTRRIREE S . T AME R
ETRIEFREES. BABELEEE LT,

MaxOS(A) = {(Delete, Self), (Modify, Self)}

MaxOS(Es) = {(Delete, Self), (Modify, Self)}

MaxOS(Ec) = {(Delete, Self)} U {(Insert, E) | E€
Self. Def. childrens} U { {Insert, A) | A€ Self. Def. attributes) }

2.2 BRRMEEITH

AR HRAEES (Valid Operation Set, VOS) &4 XML 3¢
SR S LT AR ROREE S CREKEBEES

H— P ETE, BT HFHREY SRE,

VOS(A) = {{Delete, Self) | Self. count™ Self. Def. min}
U{(Modify, Self}|Self. Def. fixed=false}

VOS(Es) = {{Delete, Self) | Self. count > Self. Def. min}
U {{Modify, Self)|Self. Def. fixed=false}

VOS(Ec) = {(Delete, Self | Self. count™> Self. Def. min}
U {{Insert, E) | E € Self. Def. childrens and E. count <<
E. Def. max} U {(Insert, A) | A € Self. Def. attributes and
A. count<CA. Def. max}

HH, min, max RN EZER Y S AFEHINR/NEER . B
REE ., count B AR AEFREHIRE. fixed R/R KL
MY SAHERBREE.

2.3 BREBMESTH

k45 #2/E 4 (Default Operation Set, DOS) £+ 7£ B IR
BFTHEAT S TRENFRIERS. MFNREL—ER
AR, FER U EW AR, FTUL B RIEE
HWE R EEWRE BB AERTEY AT, X
T

DOS($) = {(Insert, E)|E is root element}

DOS (Ec) = {(Insert, E) X E.Def.min | E €
Self. Def. childrens and E. Def. min>>0} U {(Insert, A) A€
Self. Def. attributes and A. Def. min>>0}

W Hh 2 SISO B e AL E RARITE , T B RME—
8. x4l M SO BT A B AR TR, BT
FRELHB/NEERBRT 1.5 E A FoL i L8{RE
VEMEER, RIS HAERE, X B“XE Def. min” 5
REREHL min M ETE. BHTRBRERE RLXBTE
THIERER—RE, BT LA— R R T LH W R EH AT LEsd
Ry 8T

2.4 BEEUERERITEHE

BEESPHTER TAGREL R . BEXR
KRR, BAE STHR R AR Y, BT LA 6 250 B e R A B35 X
M H., 8 T IRIERE S RA BN M FREETE N AR #
YEFF3. #AEE T,

(Delete, N): 24 N 25 A 8% Es %7 &8, REMER XD
A% Ny Ec ¥ S0, GEFTA F 9 SENMER,; I H
N. count=N. count—1, BpSE % B k1.

. 69 o


http://www.cqvip.com

(Modify, N): 448X MNE . RBERR, — BT
BARA RAERAT , W R A % W N. valid= True; & R/, N. valid
={alse,

(Insert, N(A|Es)) . A ATE Es T, FERTH
{& N. value= N. Def. default; 3 B N. count=N. count+1, B
SFEEmI.

{Insert, N(Ec)): ¥ A Ec %7 & B}, N. count=N. count+
1; R Bt $RAT Y A5 IS e E DOS(E) M BT B 3E A%
B, MTBDEFHBEXT1IHTA EFESKIEA.

8 i R 1 A R ARV T B SR ARAIE SE B SRS (M 25 4
A, SABEAARBEBEABERE, T LMRIER
A M, WTARIE SO B R .

2.5 BEERSHE

Bl LR ERBERA MRMES I ERE,
R ORI B SRS R 4 1y AR IE Bk 3 B
EEAPEHGTREETENERE. Kb, 0
RETEHPHTAEXEIE WS Def HLHEIE. B 1
B TEEBK min,max MARIGH. B FXOREAED
FosE U, FTLEAR RO BERT BT, T -5 SR SCR A SR O 3K
B, G %R count, MIFEE K i 58 57, LR IF A SRR 1
BHIEH, —RlERBRTRIEN SR REEE,

3 ETRERTEAZNEUMES T

AT 48 4% R SR 058 UL R A TE SUM R, 3F X B
B B BT A RS ATRIE .,

31 BEFIHESR

3.1.1 BIRBAEA M ST

8% DT BAERCRE , WE T #24E (Delete, N) JFHPRZS
DTt 2H %M.

<DELE1'E N>

O

EB(RAER) Bt DT' X%, i F DT HFAH AR
A Parent(N) EARSHAE, KW S HRAERE. Hik, &k
T Parent(ND LISMIFTE 7 SR B A BB, T Parent(N) o
HREBLTH E N, FFUE N count(=N. count— 1) k &
e, FEilk, RATEER N. count 3t T DT F2L. BJ N. count
>N. def. max B # <N. def. min, 182, #1E (Delete, N) £
7E N. def. max==N. count>>N. def. min 24T &4 89, A7) g
N. count<CN. def. min. B, DT b 25 8.

312 MBABERARESH

i DT A RCIRAS , W2 #4E (Insert, N) 5 HPIRE
HWEEHD.

DT DT’

9 <INSERT, N> Q
O

O om

VAN

W DT $ T 1 5 2 Parent(N) KRG A 1
T EEEA N, HI, BT Parent (ND LI A B A7 4% 4
L] 70 -

D000 http://www.cqvip.com|

BHKN. 1 ParentMND BB WATRLHER . X F N
BRE R, S PR SR R ERE Y SRt E
TE ATEAEHEFYALTUERFEH /R MEE
HHTEN A MW—ERETERERRERN, FIUN
A 5 BT B B B SR ARIE .

313 B HIBRAMEA MM

BRI R SRR RIETINE . A SR SO . BT L
REHWMEMERIE. T EUERE, — R A ECA YLE#
FTEARA AT . LB R EBER B R, ASHKE
H BEBBERES . FE, 1 EBEREELE L, &

B s 8RR ST AR .

3.2 BRAREEBUESH

— M ERENETH R BRT T AL EAMKAE,
LA SN A —EFE, MEFEN T A L6
BUEAHE. A—EER N def. min>0 BT 655
HI, S —A)EE K N. Def. mins<{N. count<{N. def. max, fil
AT X, DOSCE) H IR AL H)F 95 45, LEL R N. Def. min
>0 B N. count=N. Def. min, 7TH, B T HEEEERFE
BIFE AT MBER AR E— P A BELFHEAKN,
Ve RREZ R g0

3.3 &g

it 1 EMAERENRERSBETIEN,

B eI B R RS & M. 4 DT=DOS($),DT' N
IR —NEBRS . FABEE.DT —2 & DT FH#, iEH
Tk, B R My i — A R 31, B RNis DT, B
DT BB E o n, FEE 0T -

(WAE—ZFEE .8 DT 5 DT Wi, B ARFE
WY E, HAE B SR ENHE. i TFE8—KiE
ABRAEER A R, T BAD R B 8, BT LA SRR 2 DT
HIFH.

ORKAE_RZHIE » ZHE F R, HERM
£DT,

WML PR UM ¢ B R MA MRS, RZ 2MA
BORAETLGAE ¢ BEBENFT EREMBRR Y K. Ehnad
FEATLAZSALL L s 3 NBE— 23 » 2, EE AN
BRAE AR AT LU BRSO .

it 2 (LAER RS LR BIA OIS,

HRAEHE—TRERY. BEENTEERBRY S
BATUAT . KRR BT LU AR B BT RN &L n
BFFEA 3T N. count™>N. def. max B37 s 3E 17 M B #8245, %t
F N. count<UN. def. min B 7 5 #4736 ARG, ERH SN
. MEEEHBE 1.

2516 1 ML 2 WIS T B R I A IR R 4
BB M A8 LR K A /NR A 28 8, (RIIE T RS R
Btk

3.4 BEEUEHEESN

BAEET R TR SRR O XS R L FI O, HTF
SO P A RIETE R A R B, H R EES IR BT
XA TR A 8] SEf) SORY b L RIS T A SR
B, BETH O WSRECY N, W E B E R OND,
AR 4 B B R B MR AT O . HRCRER R
SRS RS0 E 4, MR R BEEX/NRERT
SCRHBERC P MR SR A E X T BRBRIERE KRR
M, YA BT B R e B 22 B 2 OMD , SKBrRi b M —


http://www.cqvip.com

AR — M RNOR BT B RER TR 2 # Rk — &
if 2 L SR (BER R E 20, BAR/N

BERAEE T B R R A RS W RER EA R
B B SO M B R AR, AT IR R R R . [
R A SR RE A BERIE, TR TR ER, LEA
PP RE AR .

LABRAEAR R SRR U S5 A Bt » R — T BT8R B
ATLUHERE B B8 TR, M—BHRIERRERER
BTBLAERGERE TE. ME, MRAMSHINRAHE,
EMERTBRERTHEMRE ERREE. 3T RN SR
B, 5% T ECA #L i 217 K At B UE S, 18 7T LLIE 3 SR FH AR 1 3
FERRGREMRFEBEARNE . WFERE S ETEIA N
SRR B TR R —Fh A B

HRIE ETER=AEFRELNRERGENEL
WRT XML XM SMETRE. MENGBEREHHER.
BYIAKENGX 3 MREA S ERE SR EROEM EY X
B, EHREBEEN TR, BTUL xS SEHSRET LA MY
R, SE 2 BN RVE A R TR IR . R X R R

poo Http:,’www.cqvfp.coml

AR AR TR . KRB E M09 ARTE &
FHRPEBA—BTHN, 7EREN LR —-HWAERT K
UERAE B B R TR A SRR Rt . BT UIRAE R MER F0
E RS . BTLL, WYHRIE A RE T LR T MER
BACABE. 3T BAR O IERRAE 7T LUR AR 7
AITERARE.

LR EFTR ASRE T — M TRIER T E TR RIE
XML 8 OB HA R RS S ECA K REER
BB X R B R B AT 3T, 80 AT LA 58 £ AR AIE 4 48 A AL
i) XML SO Btk

22 XK

1 Radiya A, Dixit V. The basics of using XMI. Schema to define el-
ements, http: //www. ibm. com

2 van der Vlist E, Using W3C XML Schema. http://www. xml.
com/pub/a/2000/11/29/schemas/partl. html

3 XML Schema: Part 0: Primer. http://www. w3. org/TR/xml-
schema-0

4 BT, BN, % —fh XML CHERA S RIER L. TR
TITRYSMHE R

5 Bailey J, Poulovassilis A, Wood P T. An Event-Condition-Action
[.anguage for XML, WWW2002, 2002

(L#F 64 )

NAF(29)=(1,0,0,—1,0,1)

118 NAF it NAF RS RNEE S HEE 1
MEY 24,

Bix1 RNAFfH

B ILEW A
i 5 NAF(®)
(1)i=0
(2)While £=1do
If £ is odd then:
ki<2—(k mod 4) k+k—k;
Else: k<0
ki~k/2,iei+1
(3)Return (ki-lki—z PR ,k] ,ko).

#iE 2 NAF FroRk sk

=1
%A:NAF(k)—?;‘ok.-zi

Hillh. &P
(1 Q0.
(2)For i from 1-1 downto 0 do
Q2Q
If ;=1 then Q«=Q+P.
If b;==—1 then Q«-Q—P.
(3) return(Q).

RITH—FBBOER: 1 (BEfTE, RIEFEE 1 Bl
EERATHEOBRARD ., BIRTER w WEEK L ATRRHR L
=Sh2 KPS ERRR A RARCE A<
B, SCITERE & 11 O 8 w i) NAF 75,1820 NAF, (&),
REEITEAE. REHEEDS 1 RiESY, @TRE NAE,
(&), BHZAN B 1 3B PIREEMN L <2— (k mod
4)" Kk <k mods 2¢”,HH* b;<k mods 2¢” FRIEET
RIS u:u=k(mod 2*), B — 2 '<u<2!, BN, AT
B 0 w=4,£=22310, NIA

22310=21 —5X 211 —7X 25 43X 2

Hit, 78 22310P B, AT HI 41T E 3P,5P, 7P, R G 1T
" 2

22310P=10"P —2" (5P)—25(7P) +2(3P)

#iE3 #0 NAF Fask bR
%)\ BB b, w, Plr, ) EE(Fm)

ik
//?ﬁﬁ‘ﬁ T~
[/ E uP.foru %] AR 2<<u<2w!

(1)Py<P,T<2P.
(2)For i from 1 to 2v2—1 do
Pi<—P,‘—1+T
/1 EHE
(A NAF (B) = (a1 su—2+°**»
)Q<0.
(5)For j from [—1 downto 0 do

ursuo).

Qq—
If ;%0 then:
i(luj|—1)/2
If ;>0 then Q«Q+P;;
Else Q«=-Q—P;
(6) return(Q)

B WMENMKFBAHOBAZLET, ERELE
7 R Sa A0 I o R e A R X A B R 2 Y TR
FEH KBRS K 3 00 e o T P RO M TR R S D A . 1A
i, SHAAHEDE AL, ME ML ERERERFL S
SREE T AT LUK BEAG 8 2 S FEFF MR BRI I K
HEMREFEERR L A B MHE. FXFE Linux VPN K
KHR b, % % B i 2 Diffie-Hellman 8 4 3885 T
IKE 51 8, 35 B T sh 5 U A AN 28 IPSec SA B A Z
ROAKER THEAS OB, 3T 50 B LS4
MRS E R BT B3R, I E B R PR T AR
BEORELRER. SEHd THTnEMREER,
VPN Z4 R AEE K, Bt T — S0 EE TR ERRE
HEXT B4~ RELHAT AL, ISR X CPU #fE.

& X X &

1 Stallings W. Cryptography and Network Security: Principles and

a Practice(Third Edition). Prentice Hall, 2002

Davis C R. IPSec: VPN %2 3K /. FESR 3% JERLBEX

AL, 2002

RFC2367. PF—_KEY Key Management API, Version 2, 1998

RFC2409. The Internet Key Exchange (IKE), 1998

IEEE P1363. Standard Specification for Public-key Cryptogra-

phy, 2000

6 ANSI X9. 63. Public Key Cryptography for the Financial Services
Industry: Key Agreement and Key Transport Using Elliptic
Curve Cryptography, 1999

7 REEE. BF ECCHEBRAMIT SR MaF¥5iTEN,
2003,20(12) :51~53

8 HI?"“&H@&@ AFEHFBEERFELR. L E T
Ap i B4, 2002

9 Hdnkerson D, et al. Software Implementation of Elliptic Creve

ptography Over Binary Fields: [ Technical report CORR 2000-

ﬁ University of Wtaerloo,2000. http://www., cacr. math, uwa-
terloo ca

[\

Y

o« 71 »


http://www.cqvip.com

