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Traceability of UML Based Test Artifacts Using XML
Seo Kwang Ik" - Choi Eun Man"

ABSTRACT

Traceability has been held as an important factor in testing activities as well as model driven development. Vertical traceability affords
us opportunities to improve manageability from models and test cases to code in testing and debugging phase. Traceability also overcomes
difficulties by the separation between abstraction levels when we trace errors from models to source code after test. To support a rigorous
test this paper proposes XML based traceability which verticallv trace from model and test case to source code. This paper explains how
the traceability works and finds out error spots Through experiments using a concrete example.
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L:<F-TC>

x <TCNo>F-TCl< TCNo>

KH <InputData >

x: <dataNo> 1< dataNo >

5 <attribute>loginlD< attribute
£ “<typerinteger</type>

T <mun>1000000</min >

& <max >B900999< /max >

i <class>MvBuy</class >

10 </InputDiata >

11 <InputData>

12 < dataNo>2< ‘dataNo >

13 <attribute > TransCode<  attnbute >
H <rvpeinteger< 1y pe>

15 <min>2< 'min>

16 <max>2< /'max >

17 <class>MyBuy < class >

14 < Tnputlkata >

14 <InputData >

20 <dataNo>3< dataNo >

2 <attribute >ccDate< attribute
L' <Ivpeinteger< Ivpe >

2 <min>0< 'min>

24 “<max>2</max >

L <Class>MyBuy < elass >

o </InputData >

o0 <InputData>

ey <dataNo>4</dataNo>

X <attribute >menuCode</attribute >
S0 -.|\pr. mtm{.r tvpe
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3 < InputDiata >

3 < ExpectedResult »

' i <Expt- ResultNo> 1</ Expt-ResultNo »
RTH <attribute > 15b(‘|1"|1.|l'('('b\ attribute >
R

a2 4

10 <rlass: Tltlu:[l‘wul.f class
11: < /ExpectedResult -

AZ <PassFail »

1% < PassFail >

W< F-TC>
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1:<I-TC>

% <TCNu=1-TCA< TCNo >

& < InputDeta >

+ < dataNo 1< dataNo™>

5 < attribute > loginlD<attribute >

[ “vpeinteger</vpe

T < min > L000000< ‘min >

b < max >R < max >

i < class > MyBuy<class >

1y < InputData »

11 < InputDeata >

12: <dataNo>2< dataNo >

13 attribute ZinseriSuccess< attribute »
14 < type >boolean< tvpe>

15 < value > false< value >

16: < class > Ticketlssure< class >

17 < nputDiata >

15 < ExpectedResult »

19 Expt - ResultNo > 1< Expt-ResultNo™>
2 < attribute *insertSuccess<attribute >
i “tvpe »boolean < type >

P < value #true< value >

2 “class > Ticketlssuer< class -+

2 < Expectediesult

5 <ExpectedRlesult »

2% < Expt-ResultNo>2< Expt-ResultNo >
0 <attribute >record < attribute >

28 “Lvpessting < type >

! o value = string </ value >

Ak “elass >MyDB< class>

al: < ExpectedResult >

3Z2<1-TC>

(38 8) M0 S& AlAL

2 <TCNo»U-TC3< "TCNo>

3 <InputData™

| “dataNo> 1< dataNo >

o “attnbute > imData< attnbute
i <Ivpe integer< tvpe >

T < min>0< min >

B < max >2< max >

9 <class >MyBuy< class >

10 < method >getBuy < ' method >
11: <nputData>

12 <ExpectedResult »

13 < Expt- ResultNo>1< Expt-ResultNo >
1 <atnbute >ccDate< attnbute ™
15 <typerdates vpe>

16 < mun =08~ Jan-11< min >

17 cmax U8 Jan- 13< max >

14 “class>MyBuy< class >

159 < method >getBuy < method >
A < ExpectedResuli >~

A< U-te>

(32 9) MyBuy 4RI £H9f AIZARY

dAEE 58 AHE MM-PathE o|F1 e Fg»8 F
Hez o9 Alge & + Stk (29 79 MM-Path& 74
gtn ¢l Fel~& MyBuy, PopupBox, MyDB, Ticketlssuer
olty, F3AIgeld MM-Pathel Fojstn gl 9y W48
FTHORE 7 Y29 oy AFAEE ARG (2Y 9)
¥ 2577 Aol MuBuy A i@ AlFAba|g] Yo
ok (2§ 99 29l 32 intDatadlE AFE 0oL} 1 Ei=
2ut Ql¥e] 7bssin), aeln AR 9 B9 08-Jan-11
o|\} 08-Jan-12 3= 08-Jan-13°] £ ojo} dir},
AlgdlolE 0128 AHEsl APl AY Ao 08-Jan-11
v #9532 23 08-Jan-12 £ 08-Jan-139F 2 5|9t}
meba o g A@AR gto] A @7 e o F}
AVLL Aty BHY L22358 23 (2 100
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162 public void getBuy(){

183 code = tfCode.getText():

164 e Acke] WS E coded]] BF
65 int intDate = chDate.getSelectedIndex()’
187 if {intDate == 1)

163 {

169 cchate = "0&-Jan-11";

170 1

171 else if (intDate == 2)

172 {

173 ccDate = "(&-Jan-12";

174 }

175 else if (intDate == 3)

176 {

177 ccDate = "08-Jan-13";

178 }

174 3

(322! 10) MyBuy.getBuy()
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A 3742 Qs ed, (28 119 JavaMLol M % 3794
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At webr FAH FEo XA HEo| 7Hsd}e)

(29 12)¢] VTT(VerticalTraceTest) L2 EE}]]-S UML
23 AYAtd 22 A23EE BF 2 5 IAES
Y@ VITE A ALSAR F49 71548 343 &
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3 e 22 tolojayst gl APty glrEv B
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kol 0-274A]0] A HAl ZEE 1-2 9L ¢ F gt

olgig FHE& FHY] Ha (29 13 2z (2Y 16)
3 Zo] XPointerg A83te] Rite] FHAMu mdi) A
BAte o] FHAA Ho7h Besj (29 13)e 4AF
L s e e Rt e e 1 e B A o e ) i AR
oloj 1ol Fex tolojaYer nix|eto g FeAr)e)
oaellH L2:E7tA ] FHolth, <UsecaseToSequence
xlink:type="simple” xlink:href="seq XMI.xml#XPointer(/UML:
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<method name="getBuy" visibility="public" id"'ﬂﬁuv:hth-s"_ l;;éj'l_ﬁ.z_" col ..end.-];.tn-e-:'-'-l,'?g'_;;i..-_-cn]..-“s".:” =
3Z  =type name="void" provitives"true"/»>
33 <block line="162" cole"26" end-line"179" end-com="2" comment="//4 ¥ ¥ 2 }¢] HEE coded] P>

L. FEL L

<ifr<test><binary-expr op="=="><var-ref name="intDate"/><literal-number kind="integer" value="1"/></binary-expr></test>
38 <true-case>

39

40 <block line="l68" cole"9" end-line"170" end-com="9">

41 <assignment-expr op="=">

L <lvaluer<avr-set name="ccDate"/></lvalue><literal-number kind="string" value="08-Jan-11"/>
43 </assignment-expr>

14 </block>

45 </true-case>

47 <false-case>
458 <if><test><binary-expr op="=="><var-ref name="intDate"/><literal-number kind="integer" value="2"/></binary-expr></test>
4% <true-case>

50 <block line="172" cole"3" end-line"l174" end-com="9">

51 <assignment-expr op="=">»

43 <lvalue><avr-set name="ccDate"/></lvalue><literal-number kind="string" value="08-Jan-12"/>

83 </assignment-expr>

54 </block>

£s </true-case>

56 <false-case>

57 <if><test><binary-expr op="=s="><var-ref namesz"intDate"/><literal-number kind="integer"” value="3"/></binary-expr></test>
3] <Crue-case>

£3 <block line="176" cole"5" end-line"178" end-com="35">

S0 <assignment-expr op="=">

&l <lvaluer<avr-set name="ccDate"/></lvalue><literal-number kind="string" value="08-Jan-13"/>
&2 </assignment-expr>

63 <fblock>

aed <ftrue-case>

65 <fif>

6 </false-case>

£7  «fif>

58  </false>

(32 11) MyBuy.getBuy()2l JavaML

A|?=-U;|-E1| XML 81 Al Ate]

Unit Test View | av;
- -
Jb.tmnﬁm PoppBion ] Fuhction-TCL | TCNoSU-TC3</TCNO >
skl # Integration-TC1 <InputData>
Myt Popupbion WOE - @ Integration-TC2 <dataNo>1</dataNo>
= 5e1P0puD vord :::f':::::'?"l + Integration-TC3 <attnbute =TIEIRIEE </ attribute =
seBiOl Yol ¥ Mo 60 vors = Integration-TC4 J -clvpe;hugu </type>
e . <nur 0 </min >
emassFrame v RErrrreon '::r?:r::: Unit-TC1 emas >2 ;-'max >
e = o e <chssottyBuy /cass> |
st e P <DeleteF o0a ve Unit-TC3 <method >getBuy </ method »
sClenevoid |1 <intedtBuy baciean + Function-TC2 </InputData>
= Buy voed | «Diatailirity Strngl - dResult -
RadenBrio i+ Function-TC3 <ExpectedResul
:E:::;::ﬁ-?:u ::‘:,E.ﬁu,‘ et ..:Ic <Expt-ResultNo >1 </Expt- ResultMNc
-mmo-.-me‘a vond =By i) wosd <attnbute »ccDate </attnbute »
U eFTe 43 8 void oS rsl woed <type ~date< type »
smouseEmtered e | scountShBurlsting <mn =08-Jan- 11 </ muri -
smouteEnted voul St il vout gif
<max>08-Jan-13</max -
=rnouleRsleaied wed ‘
ol T — <class >MyBuy </ class »
C i <method>getBuy </method
— . /ExpectecResuit>
2 E kst
T 3 PR v

166 | N
168 tJ

169 cchate = "08-Jan-11": .

170 ) g

171 else 1f ([intDate == 2) |

172 CJ |
173 cchate = "08-Jan-12";
174 { ]

175 plge 1T (inrhare == 31 | ;IJ
) PRSI i i 2
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<HodelToCode-Traces
<UsecazeToSequenc xlink:type-"simple™
xlink:hrefs"seq L. xelfxPointer (/UNL: Collaboratin] ">
HAFHAEAE > 4AFH BAE
(fchurToStMm:tﬂ

<. FE L

<SequenceToClass xlink:types="simple”
xlink:heefs"class MAL.xml#XPointer (/UML: Hodel/UML: Class names “MyBuyt )
4 Fol EME -> MybBuy class

< /SequenceToClass>

<SequenceTollass xlink:types"s1mple”
xlink:hrefs"class_XML.xml#XPointer (/UML:Model/UML: Class names 'Tacket
PP &M E -> Ticketlssuer class

< /SequenceTollasss

A

<ClassToCode xlink:types"sinple™
xlink:hert="HyBuy YML.xal#<Folntes (/]8va-s30urce-progran/java-class-tile/nech
MyBuy ->getBuy()

</ClassToCode>

€ P L

</ModleToModel-Traces

(2% 13) 2LoiM HAIZENR|S| FX

<UML:Collaboration xmi.id = §5.3°
LE name = ‘Collaboration' wisihilizy = 'pohlic’ 1z3pecificanion = 'falge' 1zibstract = ‘false' >
<UHL: Namespace . ovnedE lement >
<UNL:ClassifierRole xmi.id = "G.1
name = ‘CustomerScreen’ vizibility = 'package’ 1sSpecification = "false’
i1stherract = ‘falge' 1=fctive = ‘false':
<UML:ClassifiecrRole.multiplicitys
<UML:Nultiplicicy>
<UHL:Hultiplicity.range>
<UML:MulciplicicyRange lower = '1' nppar = "1°/>
2% </UNL:HMultiplicity.cange>
g <fUML:Muleiplicicy>

(32! 14) =MClo|o{22 XMl S (seq_XMl.xml)

| <ZMI.content>
<UML:Model w¥mi.id = 'S.1' name = 'Project’' visibility = 'public'>
<UHL :Namespace .ownedE lement>
<UML:Class xmi.id = 'S.5'
name = 'MyBuy' visibility = 'public’ 1sSpecification = 'false’
isibstract = 'false' 1isicrive = 'false'>
<UHL:Mode lE lement . namespace>
<Foundation.Core.Namespace xmi.idref = 'S.4'/>
</UHL: ModelElement , namespace:>
<UHL:Classifier.feature>
<UML:Attribute xmi.id = 'S.6'

(38 15) Sef2actolof 23 XMIe| LF-E(class_XMI.xml)

<ModelToTestcaze-Trace>
<Pucntionlevel>
<TickerBuying xlink:cypes"simple”
xlank:hecfs"TestcaseXML. xnlfiPointer (/Function-
4R el AEAH > 90T e 4

</TicketBuying

<. BE Lo
<Punctionlevel>
<Integrationlevel>

«<TicketBuying x1ink:type="simple"”
®x1ink:hecfs"TestcaseXNL. xulfXPointer (/Integration-Tesclas
ARl EME > 4DFol FF AP
</TicketBuying:

TC/TCNa) ">

Coow FEH L0
<Intergrationlevels

<lnitlevel>
<TicketBuying x1ink:cypes"simple”
%xlink:herfe"TEstcaseXHL. xalfXPointer (/Unit-TesrCase /U-cc/TCHa) ">
Mybuy @ #H= -> MyBuy 94 A1 84

</TicketBuying>
.. FEF L
</Unitlevels

</ModleToTestcase-Trace>

(T2 16) 2din} A=A 7te) =X
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