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A Method of Conformance Testing for XML Processor
Dong-Young Cho'

ABSTRACT

Conformance testing is to test whether an implementation faithfully meets the requirements
of a standard or specification. Above all, it is important to test conformance for XML
processors because system errors caused by XML processor without conformance affect badly
all related XML based systems. Thus, it is essential to implement XML processors with
conformity for the sake of interoperability between XML based systems. In this paper, we
survey related works, and describe our method and tool for XML conformance testing. And we
show our testing result for Xerces 1.4.4, which is developed as Apache's XML project, as an

example.

M = W OAEke WY EMage] dad #7404
© XML 7]ute] diojy] u@7)so] Ajxg 4%
A2 XML 7] ArAzg e dutsp £9E A% AAvleR aAHa ok dwA
513 o]Ee A5AEC ZaMAWA XML o o2 AxdFEdHE XML 7| HHAIAYES
d Jlggel Zhtn gl 53] dagrg A 7] thE XML 22448 AH8E 5 gld,
Zgoly 719)zke] EDI Alzgl T3k ol Alx ghep zb Alzgle] XML ZRAMEol Y%
XML #X& thzA Az, Alags 2l

tAog el dEdate duo) s g Ry s
WA A 2008 59 99l AAbehi: 2008+ 7Y 19 of dutsx R HMeAE A w2 EHS



38 SHZUFREIDFEY =X H6AH HM3F(2003. 7)
Fdd g U, ARNHoE AAYY HIEdY g 9 ol gt HAY 2AEE A
A (interoperability)ell ZF g Fojacle] = b HPA d2E JFES HAE dUYE(test
uch webd 2 hE XML Z2AME &g cases)? H2E F 2 E(test documentations)®
Aale]l dB/AAE 727 A E XML ZEAA FAEg zZh "8 FJde FHe 7 A A
Fo] 1 A HFstA Tt sofol o f7xAE Arsted AMEEH, HAE B3
duk o7 A& A (conformance) e ERX EF FFA, T3 pass) EE= AA(fal) V)&, #H
ojt} FHe e FEE ()3, “i"ﬂ"iﬂi’ &) d #x a7xdEg ¥t agla "HaE
o] T HFoIY FAL T4 FFdle A& EAe A8 d2E YUy F& vled
oy, 9]. AFRAE = Ef’n/‘ﬂ’ﬁﬂ ks o HEA Hale Z2AAY JisAHE HAE
2 o] ZEAMNE Atole] AEedds AT ¥ 37] 9% E¥wrA € AE(black box test)o] 7
7 AZAa7A Bl EA wHEo did Zz A gl HgAd HE2E JyF2 5Y FHE F
b 3 i AE Edol ste AL BE &R HHolx, Ao, vHAFH HAEEZ FAH
oA Fgstxlvl 53 XML 7|4t Ay Az o] of 3“1} A HAANY 4kl AL (1
£ o] A AN e AlzdH AF 13 Zd
Ho] AlgsE Afdle XML ZaAME ¥ g H2E J{FS L Yoz Aed
HAPA A 71t AGAHES T A9 F QAT ANEARow Wz AH(falsification
EE deHE RE Aadd d4%F2 & 5 7 testing) W& AP FTHI) wEHAL AL g
W&ol 2 AgAde] 9L ZFxEg Gk 9Ed §Ed dEss FAHE HiE
2 gtA A A conformance testing)®= | 724 HFAdEE HAUAGA Z2 Ao AEM o1 &
of ek 22 M7 1 A WAH HPAY = g oln 4y v AYAJEE vusA
gol aFANSES Aoty 43 w2EAE A8kl gow o T2 MM A g ®A
Al AC=Z([7, 8 9], A T2 AMe] FH galvtn dugc olefst WaEPA HFge =
S fs wk=a] Zag #Agjelnh dwbH oz A ZAXZL FHE Eesttn BgsAE gn ¢
#d HAE % Ve 2TFERPEEL rEd 2 ZRAMe] RAEHE Baste Ul A g
B0, XY HAE ZETEH A T3 HAE gdES NEEtE wEgre A
¥ ~E ¥ (conformance test suite) 2 T4 ¥ A2 eH7 HHEHA g2 ZRAME B2 F
o8l FETAH 1 wA xEE HEY ud o AFAHE 2e Aoz gad £ g9l
AlgHE(conformance clause)e Z2AM7} HE A, XML 1.0 732 XML A9 #4884
Heglyd HAE ¥ 8
o Ml caoH
! !
g AE 23 AU o i
o s oz MdA ;
OASIS, WaC N E w Mre ad
43,28 EoME S 28, =3
(33 1) HEA HAR Y A



o} o]E& oj&% XML A9 HA 3, o1
i L &M Mg f2E58 2gsd XML
71EEL 7% wgl XML 270t 7i& 3 ]
Aol 7, A4 #E 71¢, XML #4347
71e, XML A4 ®grig Sz FA5Y, 7
84 7142 F 31 recommendation) EE| <
Aol AAHY o] FE&ForlA A& 9l
ot XML# 333 #2352 ui] Axe HeA
9 Aojet WG EXRoR gy digo] 1 XL

MAEY HELS gt=A AFH oo} st

XML & ## 78 g H3d HA
dFE %7] IBM, Fuji Xerox, SUN
microsystems %9 XML 3A  g3iars
OASIS(Organization for the Advancement of
structured  Information Standards), NIST
(National Istitue of Standards and Technology)
TE FHoR IYHJT I AFAFHI W3C
(World Wide Web Consortium)Z o} &g o %
BEE W3CE 4oz Ag=n olg_n:]' o] &
g x=¥EY Az XMLY 7t aaviesdz A
T A g g d2E H3Ee] ey
o w3, 4, 11, 12, 14, 16].

ity oz A8 e ESd XML Z=EA
Ao digh HEAd HAabe XML T2 A A
¢ T7EE EAog dFE e AHew
Faat7] d&el 2 HEh HaE AAE gl
87 olgl9-m, o] A& XML 714 S&A| =" 7
WS ol AukALG RS0} &AM A e
XML Z2AAME dgsged Fojacie] ot
ok A E¥H3E 48 XML ZRANEF
2bH Az XML Z2 A9 HPAHE AF37]

<H 1> Jlg XML I "Hi2E +

XML Z2 MMl MEN AL g 39

A e XML HEgA HALE 44 s98 $
U B i Eol dasith oo H AN
= XML Z24Me A#A #Hrg 9g 2
ATEES 18I, o]F EUE 4§ e T2
BYoz oz pFdsE XML Mo Ag
d st A B8 Agan 2 =fe
L 2%ol e XML 2 2 HF
A ZAbe) 1&?&6& AARA S AFES nEAI
o}, z2Ela 3FdME XML ZZ A9 AHEHA
AAE f% 2 dFe g dydch 4%
A AdE XML A3 34 B *.:lfﬁo}

2 AgaEE Bk aga v e 5;‘0‘03]

XML A4 #3AHe s a4 XML AH3H4
H 2 E 3 3(conformance test suite)d 2 &9
i dqe= IBM,  Fuji Xerox, SUN
Microsystems 59 48 XML 34 /j2IrE
Z OASIS, NIST, W3C $9 Z&F174 #a 7]
T ® UAENEFE FolA F=ch. dA NIST
2} OASIStE W3C2 Hicts Hels }L' A4
H2E &S Nusted XML #d
FHES oFH, W3Cr o8t
TR, HE, At A4 HA2E g 7
st A1, 16]. (14l 7bF #Hol 2wEE
W3Ce XML #3A vl Hgold

(14114, XML AH34d 9+~ HAFE T+48
T 4 H2EE <HE 1>oAM BE uviel go], H
2E FA(test file)o] Ejglel whel wlojie] H|

o
2
o
8.

[o}
) }Oi
HoA
i
T o oXx

O

-

e

’

X HAE

MEHS D A B

Ao

= & 4-412 &(Nonvalidating) REH-HB
HAE ZAEY QUFAEIE] SAl QRAUEIE 2 (Validating)
Valid—-WF accept accept accept
Invalid—-WF accept accept accept
Non-WF reject reject reject
WF—grggﬁvﬁmg_%igg (%%?i?agt) reject reject
(o Qgtie?%_gg’rgﬁg) {not specified) (not specified) (not specified)




40 HREFELRE =X H6A M3%(2003. 7)

2 E (binary test)®} & HE]|~E (output test)®

A5 glojdg EAEE HAE FAMo EA
o we} WE]E © X E(positive test), YlHE
H g AE(negative test), SIEWEE HAE

(informative test)= FEETh vielvg] H2E
= AAgd XML Z2 4471 sl H2E 84
o i8] 4 -8(accept, positive test)dtAHrt AF
(reject, negative test)alo} Tl olv]o|
ETEY HAEE XML 1.0 72 FAHX
S &/ diF HA2EZ HFPY 20 FH
H2Eolt ln &8 H2EE XML 10
Aol XML Z2A|AM] HFA3E Q7Z2HS H
2E3E A0 2, Valid-WF(Well-Formed) 41
Hdo tfa] 7 Ed. XML =&
A el Mo Wt FEA-%
(validatmg) 32 M)A ¢} fFaA-m 73
(non-validating) ZEAMAMZ FEEH,
2 fFaA-9dE ZzHAM:E WE 34
Ae=u(3, 4, 14).

HAE Wys HEE §4

1 §2 2

ol o[

?_:]H]-JG [e)

(well-formed parser)%te]
W3C XML &4
Elle] #AE gokstd (19 2)9 #rh

A Ago XML Z2AM s A3 A 2
Al iRE pEARE AR em s8] W&
of dukdog 1 HES HAE HAnrt LR
A ¢¥=t} David Brownell2 [12]¢9)] XML H %
A HA~E IS AEEA IBM9 XML4J, Sun

F

Oracle®] V2 Parser, Silfide XML Parse(SXP)
59 HEA-HHE XML Z2AX4%3% Oracle
o] V2 Parser, Sun® ”“Java Project X”, IBM¢]
XML4], Microsoft?] MSXML %9 F&EA4-#F
XML Z2AAe g HAFAE HAbste 1 3
e BoFa QA3 4], (1219 HFIA Hx

olF A£HHor AT 97,
Z2AAEE WRHEA A HEES 9E
A7l Wi o Aae AEHHe2 2 ouE
A Zs wetM, 71EY 48 XML ZEZAA
2 B8 A £dsle 48 XML Z2ZAAE
I A A2 E= XML Z2AA9 A{AHS 7
7‘0}7] _I,]aﬂk]‘—— XML Z%?:M«] 7—1}\]..2_ .&..d;ﬂ
q& & glv B Yo dast ¥, W3CH
XML A4 d7+ A4 d2E A9 Md
o JF3x Ak

E Age

i

N?‘-}'Jiii

]_

O

3. XML HEM Al 4y

31, HEN AAL F=

B Ao Ay XML A A Abdy
S W3Ce A HAAQ "H2AE A4 7w
o2 v, XML A4 HEE ES ol &%)
2 Ao dyst= XML A3 @Aire 4
= (2% 3)7 2

R RS
o] "Java Project X", James Clark9 XP,
DataChannel XML Parser for Java, Lark,
Validating processor
Qutput Test —*‘ Valid WF Document l

Blnary Test

' invalid WF Document

b
s hY
rd AY
v\\\( \

I Non-WF Document

Positive/Negative |
]/ Test
i
)

[ WF~Error tied external eitities

[ Document with optional errors ‘*—-

1
|
i
1
1
|
\
1
\
A
Y

Informatlve Test /

(T8 2) W3C XML My #

Non-Validating processor \. S




WO
XML Z2AM

XM =gk
HAE &

Satot I Eﬂ&ll
Test Case o=l

(23 3) XML &M HAE HIl #=x

F, B A7 A XML H3A HAE
& o] &3y HEA H2E FHFu4ld Tdd
HAE 3Y(test cases)S U1 o|F HFA
Wl XML Z2AME a8 Aesa o
A%g gk BEAY HeEe AREE A%
g}, B Aol A dusles XML Z2AA
e HgA Hare AR d@iale ggn 2

>~
ol

Lénﬂ}“_uﬂu.ﬁim{m
’ TG

) AAY XML Z2AAe gre 87
279 AASY B dfe HAE 5L i85}
7] A E HARRAC XML Z2AMA7} Java
s} SAX2 APIZ F¥H3, JAXP 11 #4L &
Faob gt

2) A%4 AANE N HiE BPL THY
o & Au ERES FHRT, AEY A4 O
49 XML Z2AASt 94 H2E 85 47
s,

3) HFPE HAA 83 HAES AT ARG A
g AA A 59 AR(HAE B HEA
2E #Y3E, BuAM FER B, 23X FY
W 5)E dEHstn A H2EFZ A3} o
£2E BX & ‘“yalidating” FE=¢9%  “non-
validating” 2RE2 T4 5 &), “validating” 2=
= FEA-HS XML ZzAAME 93 HEA
HlZ~Eolil, “non-validating” Tt WF XML
Z2AME AT HAFAH "z, g
T4 H2E sdge 4 afdEx A9y
a4 At

H H2E F9 FY ARE FHU HEA

XML Z2AiMel HEM A g 41

HAbel FR AN AME-d XML 334 HAE
g dgel st a4 H2E Ay 7+ HA
E uU(test case) ©HHE XML Z=2A4M2 A
2 A FH(PASS £+ FAILE 2839 Z} H2E
Hdo] &, AFY £ H2E fd9 gol
Valid-WF, Invalid-WF, Non-WF, WF-Error ©]
H ORI EE e WAHEHES nieldE] H2EE
338t Option-Error o]¥ QI EZXEH HAE
& Tt 7 HAE B dig AgAd 7
AL gl EFL gt g2

XML Conformance Test Algorithm(P, TS} {
/+ P : XML processor tested
TS : a set of test cases
result(ts): a processing result of fs
Output: a set of test results for TS +/
Output = { } ;
while (TS is not empty) {
Read a s in TS;
TS =TS -{ts }
Running P with ts, generate result(ts);
switch{document_type_of_ts){
case 'Valid-WF": if (result(ts)=accept)
then P is pass for fs;
glse P is fail for ts;
case 'Invalid-WF": if (result(s)=reject)
then P is pass for ts;
glse P is fail for ts:
case 'Non-WF': if (result(ts)=reject)
then P is pass for fs;
else P is fail for ts;
case 'WF-Error”: if (resultits)=reject)
then P is pass for fs;
glse P is fail for s,
case 'Option-Error:  With result{ts),
perform an informative test;
}
Output = Output U { resultits) };
}
}
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