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Automated Functionality Test Methods for Web-based Applications

Seung Hak Kuk - Hyeon Soo Kim

ABSTRACT

Recently web applications have grown rapidly and have become more and more complex. As web applications become more complex,

there is a growing concern about their quality. But very little attentions are paid to web applications testing and there are scarce of the

practical research efforts and tools. Thus, in this paper, we suggest the automated testing methods for web applications. For this, the
methods generate an analysis model by analyzing the HTML codes and the source codes. Then test targets are identified and test cases
are extracted from the analysis model. In addition, test drivers and test data are generated automatically, and then they are deployed on
the web server to establish a testing environment. Through this process we can automate the testing processes for web applications,
besides the automated methods makes our approach more effective than the existing research efforts.

Key Words : Web Based Applications, Client Side Pages, Server-Side Pages, Software Test, Test Automation, Function

Test, User Interface Test
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(39 Dol A “Login_processjsp ol W3t HAE it AB
v A& B3 $P5+= “Loginjsp — Login_process.jsp”
o #Holx 84¢& T3 H4E 4 gtk

3.2.3 Hl2E Ao~ A4
HAE Aolaty ) ofZgAold B mdox o=
FGHE FRE o3 AUt dF S (2 N A
AlE BE, 239, AAE A HolXE9 TAA oA
2 ZEHE FI/AE0A/EGdA JRE B 7t7h
H2E gl EHEP J}E‘rﬂﬂﬁi«l JRE 228 4 gtk 1
A A 2RE F

9 oot} 7|EHoE HTTP Z2EZ 01]/\1% RE
g 49 dez A2y, dedgE e HolA]
oA e grygoz sf2®(casting) 3l A *}%fﬂﬁ}. e}
A HTML =g 2d3idate deielee gele &
gtk H2E dolHE 44T o JIuee gde 28

g AU dojHE AT & glev, oz Q3 Hx
o] g0 Folxrh 1eEg ALHE Fue g9
A

A

O

dotol Tt & =EdAE 74 e BHYE FE
d %H a2 REZS BART JSP 7Y § o &
A9 7 7:]7‘1 setrel g AH2"st] Abgstr] o
ol 7“ BE o] &3] Agd g9 ArE 2T F
=3 Gﬂi ;101 239 A7 FHo|xle AL ALE= uie}y
HE o3 22 Fuz 49wy w2 USERPWa:
stetdiE o] Bgo]l ATFUS & F Ut

o e o

int USERPW = Integer.parselnt(request.getParameter("USERPW"));

ol@A F2E AR HAE AoLE QA7 9§ 7
& ARtk o ZJE-'- 7tz H2E FH gAY "
E dlolg AAAM TEAE HolHE &5t HAE
o] =8 gt

)

3.2.4 seprE Ao A

yn:
-1)«
m{w

g 718t (EEAH0INY 75 HIAE Xis3 8Y 523

FoZA H2E HolHg AAT W & o AT dolg
ARG & 9l7] fEolc}h, dutrdoz § ofZgA oA
Ad & o HTML #=o 48 ghol o AS ARE
Al = gt 48 S0 <input type="text” name="ID"
maxlength="8">¢]gl= Z=& EH AHHE doHe 2
ol7t 8a# & @A folof dvte AL & & Yok EF
AHE ¥t (Select Box), A3 #2(Check Box), 2HHQ H
E(Radio Button)®] Z-% 18 s zte) =7t $4 3
o]7] W&o E|AE dole A4 A ATH FHY YHE& F
3 A H2E dHolHE A4T 4+ ok a8y A9
Ze At AT HEE Aolx FoAM AMEn|Mde &jFst
2% 4 glon, F3v greldAd A

o nju

33 E|AE =d| chA|(Test Preparing Stage)
H2E 24 gAldqAaE § oEAold B4 dAdA
F29 ARE 7IWeE 3A 371 AYe] +YPE
» H2E do]y A5 A4
n HAE Stoln A AA
AE

Etoiy] B HAE doJE ZF #jA|

3.3.1 H2E Heolf A& A

HAE Hole H2E diid o3 H2E Ao~y 7
B ARE ol&3 A 7|4 Lad AL Helx s
F A A== geidE Y o), g, 281 FeldE
A ARolth (2 10)2 oA Z=2HE FEI HAE
Ael=9 7|2 HARE BAFET) oA Z=e| HTMLEHRH
et £59 A ARE 232F 5 9oy, 443
2R 2493 35Y] gHYg e 4 5 Ak

olgigt HFEE vwtez FX o9 EH(Equivalence
Partitioning) 7|*4-& %3 HZE de] E1 & A 48
ol (28 1008 2zzzd dig H2E delelg 44
W e oy 2

m kinds #HE: kinds AHE @22 Mgy E 3

olRgto 2 wlebue A FARE HTML =8 248 mele] A¢ dgEe ge Wvh 12302 g@Es)
o FEUG, ABALE FEAE ol BE Shelise] 7 ggel Aed 4 JE @ A2 & 9= po
s Aok ARE 223 4 YA, HTML 2= Aol 3 2 A 998 £89 HAE delHE A4 A
BRERIE 1417} Uehhs A9 o] A% ARE & 22 7 gl @l A AYE 9x g 2He
<Select name="kinds">
<option value=1 selected> = A
<option value=2> 38!
<option value=3>E| 3l
<{/Select>
<input name="count" maxlength="4" size="8"> \ 4
<input name="name" size="8"> Bl A0 £fel F| O AFSH
Int kinds = Integer. parselnt(request. getParameter(“kinds”)): Kinds Int 1.23
Int count = Integer. parselnt(request. getParameter(“count”)); Count Int Length(4)
String name = request. getParameter{“name”);
Name String

(3 10) HIAE Ao~ oA
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olsd, Agd 4+ gy %2 NULL greldt Ak A
g ool ZEHA g do9 golth AEE +
T %Y A diAd AR E dEA] SR
AHERZE ez BasA A 23 URLE {43t
o i HejAo H2E F 7] wWEel olyg o
9l g g HlAEV} FaFojor gt

» count FHE]: count FEHHIE S Ag Ayl
g 7H2 5 gle @ MsE i A" o)zl HEd
A4 B9l -9999~+09999} 1 o]9]e] MR Fo
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-09990] 4, 0, +99990]3}, +99990]4e] T 7HA] 99
o2 o] dioJHE AT EF A 43
H2EE Y3 A4y dojee} A5y dHolErt ofdd
Fo2 UFo] g2E dolHE BT

® name TEtE: FAE dlojg 9 73% oy Aoz
o] B £ 9l @ #2144, URL, Hlolg ~EH
(Data Stream) 5% x4 % 3“ AddE £ g+
o 7k A7t A7) wiEel % % %l-t—
B e E45te HXE ©

g 5 99 HAE Ao|2ZRE A4 vojeHe U
BES Jehdth
B =Rdxe @4 HTML Z=9 2235 ARE 7|6t
o7 2%3% HAE Aolx ARE o]&3] HAE HolHE
Axsth Ads g AE dlole & A, 22 e o
EE wlAlsl7] 8] deele] AR, el AE, T2 Ao
Age ol g3Th B =R ATNE 8@ HAE b
olHE AFog AAsly] W ALY AUS HA3
g & ok a8y Bo o FYE HolHE A A3l
A oZEAle]Ae 2oy, dlolE] BF #Ac] g3}
ok 4 oZEAlelne 7z Ho|A o it 2=Ho] FolA A
& F7HHQ Ak FBE o3 F v HFs dolEE A
AE & gtk =3 g o ZAlo|Ae dolE 5§ #AE
o] g3td, 7t meide ¥ doly WY € Y 5L ¢
F o] A3 0 F HYE Fohd £ Y& Aotk 1y
Y 2o AL HAE 3 oo AL 298 7]&3
of 3t Hlo|H & 49 A% FAHQ 24 =75 ¥
22 3 FF 2 ApdMEs § oZeAHe 2HS
&3k d, oly @ 28 g o]f3ld HAE HoHE A
Aete iy 2 dlolg] 58 #4& 53 HAE dHolHE
(E 1) HAE HoJH
No Kinds Count Name
1 1 100 “String”
2 A 80 “ ftest.jsp”
3 2 100000 “123456789"
4 2 55 null
5 7 100000 null

A Wy g 978 FIT Aol

3.3.2 H2E =glo]n| A

H2E =golie o3 Zoj Al 714 Fel2 A4t

o ZAE F HoX 9 AHEA YEHo| A HAE 5
P2 A% HaE =eloly

« AN Z HolAe V5 HAE £98 AV HAE =
eolu]

o FoldE 2 AolAY S5 HAE £9% A o
2E Sl

A & Fo]A g 715 HAES FEto|dE 3
AHEAL QB oA HAE HEE HAE =
AMulel] s HolAE 8Hetn, AR HEsHE HIML
ZEYE ARG, of §F9 Hx =
Zo] A HEo=g ?—Aésh;].
v spetely z27)st RE 449
£ detrE 9 %k° 1715}
» F FE 278" et E 2 URLE 299
0F, #HolA 832 3
» A3 A 2 oA 23] ¥ AAE A

HEE do[gE ¢

Holx 932 HAE ol #olz + gepdlg g %
(Parameter-Value Pair)2Z o|FojZt}t d& S0 AAT
oAEg Aol AANE TF XNy ol HZEE 93
“write_process.jsp?subject=A| &&content=4]-&---"3} 7
2 URLE My dolx] a3E 3H, Avld &A3}e
“write_process.jsp”7t FEs L 1 3 Azl drggc
A& 1 #3 A7E EMstd 750 A& 53}3}
A A5E wdgnt ol BXE ©ojEe Frt
A H2EZ 3514 doh HE +3 A
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ZEo|AE F HolX 9 AHEA I Ao} 715§ HEE
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<javascript>

document.innerframe.fogin.USERID.value="admin”; 1
document.innerframe.login. USERPW.value=" admmpwj
—H  documentinnorfarme. doSubmit();

</javascript>

Test Execution Parameter Initialize

<javascript>
fune Bon chechButnit) |

Inner Frame

—'{ document Jogin. doSubenit():
'
'

<fjavascript>

<form ACTION="login_process.jsp method="post' name="login"
onSubmit="javascript:checkSubmit();">
<input type=-"text' name="USERID® size="10"><br> 1
<input type="text' name="USERPW" size-"10"><br> J
<input type="submit’ value="& 1 01">
</form>
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eSS

HI=2 o — 2= dolel /
@ NO URL T8t > Mol HOIK 23 L

YES

End
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3 Test Web Application ~ Micsosoft interBEExpT ikt i%ff}@] Lﬂa ‘"‘Eﬂ 9] 0“ Etﬂ'ﬂ\_ Eﬂ /\o]' Eﬂ O]Z]-g— A
DYE BFE MY FARAG KD SSBE e 331\]7]“5‘ ‘:H ]E} @ 99 Eﬂ_____ HolHE HAES
W ot dolHE 9o §Y & UEE AYsE FEOIth
@& A4 "zE E}W ol AZE Wi Ze el £dHE
F&oltt. @ HZE U4 ofZAelHY HA FxE
AHEA Al B 1 **E“o}@] H2EE 748 & J=EE
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S 750 AYRE FAHeA Rodr

@ ‘ ~ 35 HAE Z3l 24 cohA|(Test Result Analyzing Stage)
e iscal o 4 oZgA)Ae HaE ZAdEs HTML 2EY F o
P ®  sigsgmgwawm ot oA HAE 2838 AFoE AAEE AL oY
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o HiEE £4T W dAA B sehine E8
Yehle Aoz A4 URLAA sehole 49 Qe o
v 2 AeEE gz TR,

(E 2> H2E 28 o{Z2|7o|M

HAE oy ofEAolAd sojA & TE Ao
AN # 10 JSP
SA o 18 JSP
AEY AEZEA 13 JSP
| J26E Sever |
Testing 2 N T e i:{TML Stream

Test Data

Test Data Generator 4 F?.»
i

...............................

. Pl
bl ﬁi / Cl
) IUT Information v Iy Analysis Model
1 H I3 g %"__]

.........................

Association
Analyzer

Html
Parser |!

Information Extractor % 24
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Source Code |} ]!
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(3 HAE HE2[Ho|Me| HIAE Aloja

H2E g4k solX A3 #o)) Ag A" H2E Hols 32
login.jsp list.jsp <a>
login_process.jsp login jsp <form> ID&Password
list.jsp login_process.jsp <redirect>
list.jsp list.jsp <a> page_id&searchType&searchValue
list.jsp list.jsp <form> searchType&searchValue
list.jsp content.jsp <a> uid&page_id&searchType&searchValue
content.jsp list.jsp <a> page_id&searchType&searchValue
write.jsp list.jsp <a> page_id&searchValue&searchType
write_process.jsp write.jsp <form> subject&content
CE 4) HAI= olE2jA01M2| HIOlH EfY F&
H2E 4 He]A) A #Ho]A) ALg- s e e o] & stetel e ERQ)
page_id int
write.jsp list.jsp <a> searchValue String
searchType String
. . L subject String
write_process.jsp write.jsp <form> -
content String
CE 5 AAIE ofZ2|AH01Me] HAE Ho|E
H2E Holg
H2E g4 Holx) el
1 2 3 4 5 | e N
page_id 1000 10 1 0 ) S 1000
write.jsp searchValue abedes+ 1@#%%... 7hgct.- 12345+ DOCF. | o NULL
searchType Jtest.jsp 12345+ NULL DO CF 1@#%%... | e abcde:+
subject abcde: NULL DO CF - Jtest.jsp ¥4 2 2= S 12345+
write_process.jsp
content DO CF - 7hc} 12345--- NULL abede, | 0 e abede---
3 Test Web Application - Microsolt fntarmet Explaeeld =10l 2} Test Web Application - Micrasoft Inteinus Expig X
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