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Regression Testing of Software Evolution by AOP
Lee, Mi Jin" - Choi, Eun Man"

ABSTRACT

Aspect Oriented Programming(AOP) is a relatively new programming paradigm and has properties that other programming paradigms
don't have. This new programming paradigm provides new modularization of software systems by cross-cutting concems. In this paper,
we propose a regression test method for program evolution by AOP. By using JoinPoint, we can catch a pointcut-name which makes it
possible to test the incorrect pointcut strength fault and the incorrect aspect precedence fault. Through extending proof rules to aspect, we
can recognize failures to establish expected postconditions faults. We can also trace vanables using set() and get() pointcut and test
failures to preserve state invariant fault. Using control flow graph, we can test incorrect changes in control dependencies faults. In order
to show the correctness of our proposed method, channel management system is implemented and tested by using proposed methods.
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alint x, ml " i before(int sum) : call(+ =print(..)) && args(sum)
S R sum = -sum;
print(sum);
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(3 4) a() HMESE AF =2

7+ 24 5L vMEE WA= 2d o wEEofof
3= AFE ZZA(post-condition)E 7HAI3 Atk HAA Al
oA ALF o] wEHSIT dugt: firHE o
dAUZd 28] Fa7t AUE WA= AMFE 27Ae Ad
& 4 A 9ok (29 3)9 a) dH=e = Asld
fJAHEE HH a() MEE F /o HFE wol O F
el we e 3 F Y F= dMzol o] H
Meo] AL zdo] gEwe ¥ £& Y3 e 283 F
= Zojgt g9, a() WlM = zARte 2= AR o] UE
A 2 F3e AdeR 18 print) WIMEZ £EE
o sum #2 Yo}l -sum FE HED F7) R 2
F -sume] E& 5o} ALFE o] AAAA %A ot

AAFE 27 A0 di# e dxEd] 989 (¥
4ol a() WMM=s} o] T3 FHL AL T4 FHL
A2 FEE S F9E Yot Aok

e ol i, o|F Fn= A A€t o
A wEE 5 A o]dely o)Fo Ze dAHE F
1o #Fet= et AAYEE Aol Mk Fae] FFo
g 9z Fxeo] WE&& s 39 wFe Hesd
oj2AE7R] A AME 279 HAEZ E &k (2Y
59 (a)e oNAHEQ before() Fi0]3 (b= al) W= 4
oM Fxe U4 Aglel veht 2ok oA HM=o] oA
HEE AH WISty T4 #EHE HL4EE (T4 6)F To]
fok dAe] a0 viMee] AR 24L& {output = inputl +
input2}o] A|vk, f2HEZ}L AMglE FAulgre] I <o)
ARE 2o 2A] 58 ¥ 4



498 FEX2IHHB=2XID M15-DH H4=(2008.8)

before(int sum) : call(* *.a(..)) && args(sum) aiit I';S:ny}: X+ ¥
sum = -sum; sum = -sum;
print(sum);
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{true} : pre-condition

alint x, int y) {x = input1, y = input2}
sum = x +y; {sumas = input! + input2}
sum = —sum;  {SUMnew = =SUMew = —(inputl + input2)}
print(sum);  // {sumpnes = output}
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adultLockAspect : pointcut adultChannel(int nextChannel):call* ChannelMove.print(..))"

channelLockAspect : pointcut lockedChannel(int nextChannel):call(* *.print(..));

(32 13) adultLockAspect2} channellLockAspecte] MARE &

(& 2) ALY Al

print(String data, int nextChannel);

channelUp(String[] _channelList, int _currentChannel)
print{_channelListfi. i); // ChannelMove.java:25

channelDown(String[] _channelList, int _currentChannel)
print{_channelList{i, i); // ChannelMove.java:46

channelNumber(String[] _channelList, int _currentChannel)

print{_channelList{i], i); // ChannelMove.java:56

A olF Aeslefof sh= A waby ol § Aegofof dh= AgH
ChannelMove.java:25 ChannelMove.java:25
lockedChannel ChannelMove java:46 adultLockList ChannelMove java:46
ChannelMove. java:56 ChannelMove java:56
class ChannelMove class ChannelSearching{ —‘

print(String list, int i);
ChannelSearching(String[] channelList);
ChannelView(String[] channeiList)
print{ChannelListfil, i); // ChannelSearching.java:30 }

(222! 14) ChannelMove Sajae| £=

(322! 15) ChannelSearching S22 T+
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PointcutName [ JoinpointKind | JoinpointLocation lockedChannel  method-call ChannelMove, java:46
| » |lockedChannel  method-call ChannelSearching.java:30 | |adult_ockList method-call ChannelMove, java:46
| |lockedChannel  method-call ~ ChannelSearchingjava:30 | |lockedChannel method-call  ChannelMove.java:46
. |lockedChannel  method-call ChannelSearching,java:30 | |adultLockList method-call ChannelMove, java:46
__|lockedChannel  method-call  ChannelSearching.javai30 | |lockedChannel  method-call  ChannelMove.java:46
| |lockedChannel  method-call  ChannelSearchingjava:30 | |adultlocklist ~ method-call  ChannelMave.java:56
. |adultLockList method-call ChannelMove.java:25 | |lockedChannel  method-call ChannelMove, java:56
' |lockedChannel ~ method-call  ChannelMove.java:25 | |adultLockdList method-call ChannelMove, java:56
| |adultLockList method-call ChannelMove,java:25 | |lockedChannel  method-call ChannelMaove, java:56
| |lockedChannel ~ methad-call  ChannelMaove.java:25 | |adultLockList method-call  ChannelMove.java:56
| |adultLockList method-call  ChannelMaove.java:2s | |lockedChannel  method-call ChannelMove, java:56
1 lockedChannel  method-call ChannelMove.java:25 | |adultLockList ‘method-call ChannelMove, java:25
| |adultLockList method-call ChannelMove.java:46 lockedChannel  method-call ChannelMove, java:25

(23 16) T8t

method-call
-method-call

melhod—call
lockedChannel  method-call
lockedChannel hod-call

ChannelMove }ava 46

(@) WAY ol§&
(33 17) mAE e

FHoE 39

AAE o] &3 AFYH 22329 YAE
o zo A Zstich

(1 16)2 8345 ofasHES] Fayfo wapys} A
H ALE A E A2 FUIE F % Aot O
Hollx Hole AAMYH F1rt e M2 wAH o
&2 AgHe T/, AP 223= A7 FHEHA
o o3 #£3E AAFCE AAH3 FFsd uAFHE
AEAF 4 J2HE LHeH TS HAES £ Qo

(28 119 (a)Hol&g 5’.“4 nzg olFE FHeE
AZAEol YdsHo de RS A & ) o8 BH
A FAe vus] Y <% 2>-4 lockedChannel ol =% E
o] wz}dL ChannelSearching java:30el #]Feh= A¢HE
FstA 7] "ol ol 43 Ao waAH Fx Ao
Heldx 2SS ¥ F Utk = (2F 179 (be 2] 2

S FHoE FYsid AFHE wAHe] Ay FAYE
velgA gk o] & (I¥ 150 AHeod oadHE $ME9
o} Bl B ofAHE SHFEHAEE HAES & F 3
th @A fAHE $H+9)E 34 channelLockAspect of =
HE7} adultLockAspect ojE=HERTE $MA] Hofof 3=
d 48 AzelA #els] £ vlZ+= adultLockAspect o2
HE7} SMEe] AEq gl7] wWiFo] ofAHE FHFES
Aol 2ASD &S A = 2t

7hx 9} d o] el v

4.3.2 59 3L o] &% A =7 HZE

ChannelNumber() 4= —l AHF 21L& {0 < nextChannel
< 100} olch o] o] whEE|=A] dolry] &) F9
g H4siqe (29 18)% o 28 E7} 441 ¥l channelNumber()
e :solch 3|4 wpghe] Aifo] ofAHEE YT
Aolx, HE FNZ Yt Zo] Z} RRoAMe 2HES T
gek (29 18)ol A9k o] Abd ZHL (input >0}o] 3L, A}

4= FE| HAE

nAEY HEY HE

method-call  locked Channel

l:hnnlehn is 130
(b) A8 & FHe2 A4
AHE 2ME9 ZEo| H2E

% of

{input > 0} : pre-condition
channelNumber()
if (_currentChannel < 100) I/ {input < 100)
nextChannel = _currentChannel /f {nextChannel = _currentChannel}
[_nextChannel = nextChannel]
if{lock == true) Il {input < 100}
proceed(_nextChannel)
[->nextChannel = _nextChannel]
else
System.out.printin{"not valid channel number.”)
proceed(299) {nextChannel= 299}
[-> nextChannel = 299;]
print(_channelList{nextChannel], nextChannel)
else Il {input >= 100}
System.out printin(“not valid channel!")
nextChannel = 99; l/{nextChannel = 99}
{0 <= nextChannel < 100 } // postcondition

(33 18) 38 a8 HES AIF =U HAE

T 272 {0 <nextChannel < 100}o]ch. A}F= =7 F33)
W7bE  {input >0) nextChannel <100 or nextChannel = 299
or nextChannel =99 {0 <= nextChannel <99)7} ®t}, ojnf,
nextChannel =299 += A}E 2 0 <=nextChannel <99 ©
gz ¢k7] e AMF 279 Aol YEhE AL 9l
g & gl

4.3.3 set() waAFE o] &3 EW 2 H2E

AR AlA"dMe BW 2AF s nextChannel ©]
Zhs Hguie gro] 34t 0<=nextChannel<100& %3}
of &= Aotk o|& H}IE}7] 915t AOPY set() A
2 o] &3 JAHE HAE JQAERUHEE A

(29 19 BY¥ 22U & H2ES] A% H2E J2E
FolEo|t} set() WAFHe args()E o] 83le] Py 3
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aspect InvariantsTestAspec
pointcut invariants(int nextChannel) : setfint *.nextChannel) && args{nextChannel)
before(int nextChannel) : tracing(nextChannel)
int invariantsValue = nextChannel;
String location = thisJoinPoint.getSourceLocation().toString();

(32 19) ¥ XU BAE oAERHE

location
0 ChannelMove java:b
2 ChannelMove java:63
2 ChannelMove. java:3

value

hannelM:

0 ChannelMove, java:b8

b 0
(08 20) 88 =2 H2AE

el

AERME M3 ZH}

Z7F dojt AlHe] @S I ex itk E3 Al
HAE ol gs) F=o 7] Fz7L dojd AHY A=
ot o] HHE dlojEuo]ze] @Yo (2Y 20)
%z} "HolE #39] value ¥#°| nextChanneld] 7]
Az7b dojks wjel Fhol:, locationo] 1 ¢ E @k
dAe] Al=geld 299 gho]l & Aoz Hel B F3
o] AAR A ¢kx it}

4.3.4 APJEF Y ZE o] 83 Ao] EA H2E

HAAA Al2go Ao oJEHo] gut2n} drete Fi
o Aoz s Ao &Ml WE F Ut Ao FE
Aol Wt Z2aYel 3 Ao 4A =ux &

7] d&el EAsr] Adze A F shiolth uietA
AOP &4 F AOP7} 84 A58 Y=g Ea Ao
SEEE Fqlof Fr}

(27 2L o] AN Fo PA AHBolel & =
BRI I Aojsg T molr}

(29 219 22358 A8 2d 4w Afdo] 100
o A$ print() HME7L TE5 0] YW Ade) =g
el Y=z, 100 oY ASE FESA S HY9
Adol7] wiiEol FESA R Adolg= wAIA|g A2
& & F e WAAZE 288 Aol (29 219 Ao
& 2dZAA BE o] EET £HE =2uA g
6HA Fo] AAFTE A F9] ifFo] Fol A 3
slo] AHA F9| ifFo] oEH ot} (1Y 2)9 A2IFEE
print() WMEZF 352 o $F5E channellLockAspect f
23 Eo|t}, channelLockAspect] around() & B 32
7l Z9 iffo] EAFTL o2 Q3] 56 A Fo| Ao oEL
2 E WA E2 vl AL B F QU o Y
2 Ade] ghe] 3000] YEAE Fsta ok AAA A~
ol Aol A9 100 ool A <k HAY JAHEE 2
A% ZA T8 HAAN AlLDE olHEtA] BE7] wel
vehd Aoz ¥ 4 gl

5. 28 % 3N

W2 Wsishs AbEAte]l 2] w37 98, AHEAE
Hoh= 715 wE A F713e AF S EA87] A3,
AOPE= 7% F7H3 glo] 7|€9] AZEHE FAFA
B 7hesits 2 olFE 7R Ak o|FA AOPE 9

51 channelNumber(String[] _channelList, int _currentChannel)

54 if (_currentChannel < 100)

56 print{_channelList[_currentChannel], _currentChannel);
57 else

59 Systemn .out.printin{*not valid channel!");

60 _currentChannel = 0;

63 return _currentChannel

(22! 21) channelNumber() HIMZ channelNumber() HIMES] HHSE 2=

13 around() : lockedChannel(nextChannel)

32 if (nextChannel < 300)

39 itllock == true)

40 System.out.printin("locked channel!”);
42 else

43 proceed(_nextChannel);

45 else

48 proceed(299).

(222! 22) channlLockAspect OfAHIE 2|

D
i

Hel o1Fe HoSE 1=

b
b
B
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THL o] g5t Sz ALFE 2UE HZEsE Ao
o HAAA Alaged A" F1e 22F F7HEHY ofx
HE 49 223YL F9 FHE H Lo HAE Y
ot A AAZ set() nAFHL o] &3 W 2 HEE
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