The University of Osaka
Institutional Knowledge Archive

DaikonZFIFH L =RASFWERNIZEF ZOET OV
Title é%ﬂﬁAwﬁ%%ﬁt%zh?—ﬁiﬁwéi%w

Author(s) |/IMk, &, M, &=, #HLX, EZ

Citation |ER23FEIBIRIMEY T IMYTMARBEML
. 2011, 2011

Version Type|VoR

URL https://hdl. handle. net/11094/50255

CCIBE LB EMORAICEY 558 FET
DE(FHEGERLEZSICRELET, ASENEE
vights | {FIEE T B ERNELROHTDE £ I1BHT 26
DTY, TRBICEL->TE TZREE] 25T
TERNBERRERG 1D BN

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



B-04

ugb2300000000000b000o0000

DaikonO OO ODOOOOODDODOOOO0O0O0O0O0O0O0O0OOOUOOODODODDOO
gooobboooobobbgd

Application of Automatic Assertion Generation using Daikon to a Real Example and a study of

test data generation

ooooo
Kazuki Kobayashi

uggd oood

Design by Contract 100 0000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000 0Houdini [1]0000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000 Daikon [2]
0000000000000000000000000
0000000000000000000000000
00000000000 DySy [3)0000CO0000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000 40

000000000000000000000000
0000000000000000000000000
000000000000 500000000000
0000000000 (0000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0 [7-9]0

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000

000000004000000000000000
0000000000000000000000000
0000000000000000000000000

t0ooo0oouoooooooo
Graduate School of Information Science and Technology, Os-
aka University

ooooo
Kozo Okano

ooooo ¢
Shinji Kusumoto

gbbooobooooooboooboooooboooooo
gbooooooooooobooobboobooobooo
goooobooooooboooooboobobooooo
gboooboooboobooooooobooooooo
obooooooooboooboooobbooobonoo
gbooooooooooboooboooboooobooo
gbboooobooobooboooooboobooooo
gboooboooobooooboooboobooooo
obooooobooooboooboobooboooooo
goboooboooobooooboobboooooooo
gbooooooboo

uggd 00

21 OO0

oooO0o0ooooooOoOoOooooooogoooo
00 Designed by Contract 000000000 OO0DODO
O0O0O0O0UO0OO0OOESC/Java2 (100000000000
goo0o0oO0OoooooOoOoOoOoooooogooooo
gooo0oQoQoQopooopooooooo

22 0OO0O0OO0OO0OOO

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000 20000
0 [11)0

0000 [1,10000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000 100000 10000000000
0000000000000000000000000
ooooooo

000000000000000000000000
0000000000000000000000000
00000000000000000

000000000000000000000000



000000000 0O00Uo00oO0o Blooooooo
gboooboooboobooooooooboooboono
gbooooboobboooooobooobooooa
00000000000000 Daiken 21000000
gooooobobobboooooooboobobon

3.1 DOO0OOODOOO0ODOO0d

000000000000 00o0oUoD [fJouoo
gbbooobooooooboobooooboooooo
O [12[0000000ESC/Java20 000000000
0000000000000 00O000ESC/Java2 0

uoooooooooodoooooooooiiiil opopgpooooooooooOoo0o0o0oooooon

gbooooooooobooobooooooooobooo
gbooooboooboooboooooboooobooooooo
gbooboobooboobooboooboobboo
gboooooao

23 0OO00OO0OO0OO0OOOOO

gboboooboobooooboooboooobogon
gbooooboooooooboooboboooboooooo
gobooobbooooobooobooobooooooog
gboooboooboobooooboboobooooa
gboooooooooobooboboooboon 3d
gboooboooooobooboooboobobooooo
gboooobbooooooooboooboooobobooo
gobobOooooboooooobooooooobooboooooon

24 0OO0O0OOOOCOOODOOO

goboooobooooboboooboboooooooo
gbooooooooooooooboobooooao
gobooooooobooobooobbooboboooog
gbooboooboboobooobobooooobooooon
gboooboooobooboooobooobooooao
goboooboooooboooboooboobobobooooo
goooooooooobooooboooooboooooo
gboooooooooboooooboobooooog
0000000O00ooOo gooboooooo

uggd bOogoobbodoodn

gboboooboooboooooooobooooboboo
0000000000000 O0O000dDaikon 000
gboooboooboobooooooobooooooa
gbooooooobooobooobooooooooboooa
gbooobooooboooboooboobooobooooo
gboooobooobooboooboobooooa
gbooobooobooboooboooobooooooa
gboooboooooooboooboooooboooooo
gboooooooobooobooobobooobobooooo
gboooobooooooobooooboobo

0000000000000 00000000000O0
gboboboboboboooooobobobon
goooooooo

OO0OO0ESC/Java2 D0 Javal.4 000 Java O OO
000000000000 000 JML 1300000
gboooobdobobobobooobobobon
gbooooobobobobobooooobobon
000000000000000000000000O0
ooo000oo0Jwva0O0O0OO0OOOOOOOOO
gbooooobobobobboooobobobob
oooooon

0000000000000 00000D0o00oo
000o0o0o00o0o0oo0oo0ooo0oooooooooo
gooboboboboooobooooobobon
00o000o0o0oo0oooooooo

311 ODO000DOO0oO0oOo0oobobooooboooao
go

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000-000
0000000000000000000000000
0000 MASU [14/00000

312 ESC/Java200000000000O0OOOODO

ESC/Java2 00000000 OOOOOOOOODO
gbooooooooooboooboobooooooo
gboooooooooooboobobooboooooo
gboboooooooooooooobooooboooooo
gbooooboooobooooon

obobooobooooooboooboooooooo
gboooobooooooboobooboobbooooo
O00000O0O0O0ESC/Java20 0000000000
goboooboobooboboobobooooboon



3.1.3 DOO0bOOooooooobooo

gboboobooobooooooboooooooo
gbooooooooooooooboooboooooo
gboooooooooboooboooboooooooo
gbooooboooooobooobooooboooobooo
gbooobooobooobooooobooboooog
gbooboooooooooooooobooobonog
gbooooboooooooboooboboooboooooo
0000000000000 00000 DaikondO0O
O0D0o0D0O0O000Daikkon0O0O000OO0DOOO
gbooooboooooboobooooobooog

g booooboboboooooboo

gbgoooooboboobobooooooobaobda
gooooobbobobonoooooobobobon
gboooooobooobobooboooobooooa
gboooooooon

4.1 0O0O0O0O

000oooooooDOoDOOO0OITSpiral0O0O
gboooobooooooobooobooboooooo
gboooboooboooobooobooboooog
gooDoOJunt0D0DD0OO0OO00OD0COOO00 10000

obobooboboobooooono JavadbOO0OOO
gboooooooooooooooooooooooog
0000000000000000 [1ooooooo
gooooJMLOODOOOOODOOOOOOOOO
gboooJMLODODOODOOOOOOOoDOOoDOO
goooog

0000000000 Javal 50000000000
gbooooooobooobooooobooobooooa
000000 ESC/Java20 000000000000
gbooobooobOoobboobOoJaval400000O0
gbooooooooobooobooboobogn
gboooboooooooboooboooooboooooo
gooooooooooboobooboobobOoodg Javald
gbooobooobooboooooooboooooog
gboooboooobobooooooboobooooa
gboboooooooooobobooooboobo

4.2 0O0O0O0O

gboboobooooooboboooboooooobooo
gboooooooobbooooooboobooooog
gbobooobooooooboooboooobooobooo
gbooooooboboboooooobooobooooa

gbooooobobobobobooooooobon
gboooog

421 OO0OO0OOOOOOOOOO

goboooboobbooooooooboooooobogoo
gbooboooboboobooobobobobooboooon
00000000 Javal 50000000000000O
obooooooooobobooobooobooobobooo
goooooboboboOJaval4 000000000
gboooboooboooboooboobooooooo
gboooobobooooboooobobooog

1. 000000o0oooooooooooooooo
O javaang.String 000000

2. 0000000000000 newdO00O00OOOO
gboooooboboooooobo

3. 00b0b0b0b00bbOoOobboOouobouoobodg pri-
vate DO OO Ogetlnstance D0 OO0 O0O0OONO
obobooobooooboboboboooooo
gooooooooo

oboooooobooooboooobooobooooo
gpoooo

422 000000OO0OOOOOODOOOOODOOOD

000oooooooooJunt0000000000
OO0000D0O00000D00 JUnitO0OO Daikon O
O0D000ODaikon0O00OO0DOOOODOOODOCOOO
gboooobooooboboooooobo

423 ODO0O0OO0OOOOOOOOOOOOOOOOOO
oo

gboboobooooboooooobooooboboao
gbbooobooooooboobooooboooooo
oboooobooobooooooobooobooooo
gre000000DOO00bOOO0obOOobOOoOobOoOooDooOon
gbboooboooboooooboooboooboobooo
gor7iooboboo0ooooobooooooooobooo
gboooooooobooboboboboOo3ennog
obooooboobooboobooooobooog

424 0O000O0OOOCOOOCDODOOOOOOOOOO
oo

oboboobooooooooboooboooooobooo
gbboooboooboobooboooboobooooo
gbooooooooooboooobooooboooooo



U1 000000000000000000000000

oooooo
oood
goooo
oooono
oooooooo

15 0000000
181 O0OODOO
955 0OO0OO0OO0O0OO0
14521
46y 0OOOODOO

ooo

gooooobobobobobooooobobon
gbooooboooobobooooobooog

ugd obOoogoobo

gbooooooooobooooboooboooobogan
gbooooooooobooobooooobooooo
gbooooobooooooooboooooooboooooo
gboooboooboooboooooooboooboog
goboOooooboooooobooooooobooooon
oboboooooboooon

5.1 00000000000

gboooobooobobooboooobooooobooboo
gbooooooooooboobobooobooooo
gbooboooooboooboooo 2000000000
gbobooooo421000000000000003
gbooboobooooooboOoDbO Javal.s00OOd
gbboooboooooobooooooooboooooo
gbooooobooobooobooboobooooa
oboobOoooooobooobooooooooooo
O0getter 00 DODO0O00O0OODOOODOOODOOODOO
gbbooooooooooboooooooooooooo
gboooobooooooobooooboobo

gbobooooboooooooboooboboooobooon
gboooooooooobboobobooooooooo
uoooooouooooooooooooooooaog
gbooobooooooooooboooboooooag
0000 [e|0o0oo0ooooooooo

goooooooboooboobooooobobogo
gbooobooobooobooobooobooooooa
gbooboooOoobOoobOooboooooboo
gbooobooooooboooboooboobobooooo
gbboooboooooobooooooooboooooo
gboboooboobobooooooboobooooa
gbooooooooobooooobooobooooo
O000DOsetter 0000000000 OOOO getter
goboobooooooobobooooooooooooo

gboobooooooooobobobobobobon
gboooboooobooobooboboobooooooo
gbboooboooboogbDsetterd 00000000
gboooobobobobouoboooabobaban
goo

gboboobooobooobooooboooboooo
gbobooobooobooooooobooobooooo
gbobobobobooooobooooboaban
gooogboooooboboooobooboobon
gbooooboooo

5.2 0OO0OO0OOO0OOODOOO0O

gbobooboooobooobooooboooobobooo
gobooboooooooooooooooooboooooon
gboboooobooobooooooooboooobooooo
gboooboooooboobooboooooooo
gbooobooobooboooooooobooooo
gbobooooobooooobobooooon

521 O00OO0OO0O0OOOOOODOOOOOODOOOO0

ooboooboobobooobooooboobooooo
gooooboooooobobooobooobbooooo
gbooooobooo3sooboooobooooooooom
obooooooobooboobooobooooooo
gboooobooooboooboooooon
gboboobooooooboobooooboooboao
gbbooooobooobobooobooooboobooooo
oboooooooboobooboooooboooooo
gboooobooooboooobooobobooobobooooo
gbboooobooobbooooooboobooooo
gboooooao
gboboooooooobooobooobobooobobogo
goooobooooboooooboooboobbooooo
gboooboooooobooboobbooooooo
gboooooboooboooobooobooobooooo
oooo
gooooooooboi1gooboooobooooobogoo



020000000000000000000

oooobooooono oboooooboo OO0

ooooon 376 36 955

oo 0.40 0.038 1
03 000b0000o00oooog

oood oooonO |oboboo 0000 oo

gboooooao 376 6345 20052 | 26397

oboooooooo 36 735 1753 | 2488

oood 36 59 278 337

gbooooboooooooooooboobbooooog
gbooobooobooobooobooboobooooa
gbooooooobl1oobooooboooboooooo
gboooooooobooobboboobooo1oboboooo
gbobob2o00000000000000000
gbooobooobooboooboooobooooooa
gbooooooooobooobooooobooooo
gbooooboooobooooooooboooobooooo
gbooooooooobooobbooboooooa
gboooooooboooboobooobooobooooa
gbooogo

522 0OO00OO0OO0ODOOOOOOOOODOOO

goooobo Oooboboooboooboooooboo
gbboooboooooobooooooooboooooo
gboooobo 40000

gboooooboooboooooboobooobobooobogon
gbooooobooooooooboooooooboooooo
gbooooooooobobooboobooooog
gbooboooboboooooobooboooooon
gboooboooooooboooboooooboooooo
ooo

gboobooobooboooooboooboooboobogo
gbooooooobooobooooobooobooooa
gbooobooooooboooboooboboooobonoo
gboooboboooooobooobooooooboooooog
goboOoooobobooooobooooooboooon
gbooobooooooooboooboooooooooo
gboooboooooobooobooooobobooobooo
gbboooboooooobooooooooboooooo
gboooooao

oooooob bObhooobooobooboboo
gbooooboobooboobosoobooboonoo
obooobooooooboooooboobooooonoo
NullOOODOOOO00000DODOO00OCOO0O00d
ONullODoOOoooooooooooooooobooo
oooooDODOOOO00oOo0o0oooo NdlDODDO
godoboOoOo0o0O0o0o0oO0ooboooooooO Null
gbooooboDO0OOsetter 00000000 O0O0ODOO
00000000000 0O000O00000O StringO
ogbobooooobo 3200000000000000
ooood
gooooobooobooooboobogoooogo
oooooNullOO0D0OO0o0ooOo00ooooobooon
gbbooooooooobooobooobooooooo
gbobooboooooboooobooboooboooboooo
gooboooobbooogoooboooboobooo
gboboobooooooooooboooooooo
obobobooboooooooooooooobooonoo
gbooooooooooboobooooooooooo
gbobooobooboooobooooboooboooo
U000 setter 0000000000000 OODOOOO
oooboooooboooboobooobooobooooooboo
gbooooboooooobooobooooboobooooo
gbobooobooooboboboooooobooobooooo
gboooooooooooooobooboooooo
gbooooboooooobooobooooobobbooooo
gboooooobooooooo
goboboobooooooobooooboooobooboao
gobooobOooobooobooobooooboo

0000 2006200720080 0000000000000

gooooobbobooboboboboboobon

gbobooboobooboboboboboooooobooon



U4 00000000000O000O00O0000000

gboooooobao
oooo 0000 |oogoob

gboooooao
good

ooooboooao
oood googd

2 36 99

278 735 1753

gbobobobOobmobooooooooooonoo
gbooooooooooobooboobbobooooo
O0000boOo0o0ooOooDoOoonD setter OO0
gbbooobooobooooooooooobooooboa
gbobobooboooboooobooobooooooooag
gboooboooooooooobooboboooooooo
gbooobooobooobooooooooboooog
gbboooooooooooboboooboobooooa
gboooooooooon

g boogooboboboooooboo

6.1 D0OOODOOOOOO0OO0O

goooooboboooboboobooooboogoooo
gbobooobooooooboooboooobooobooo
gbooooobooooobooobooooboooooag
gbooooboooooooboooboboooboooooo
gbooobobooooooboooooboobooooog
gbooooooboooon

gbooooobooobooooooobobooobogon
goooobooobooobooooboooobooooo
gbooooooooobooboooboooooag
gbooboooboooboooobooobooooooooag
gboooboooooooboooboooooboooooo
gboooboooooooooooobooooooooo
gbooobooooooooooboooooooo
gboooobooon

6.2 00OO0OO0OO0OOOOOOOO

gboooOoobooboooooooobooobobogon
gobooboooobbooobboooobooboboo
gboooooooobooobooobbooooooog
gbboooboooooobooobooooboooooa
gbooooooooobooooobooobooooo
gboooobooooooboooboooooooobooo
gboooobooooogd

gooooooooooooooboooobooobooooo
gbooooooboooboooooboooboooooo
gbooboobooobbooooooboobooooo

00000000 [16)000o0oo0ooooooo
gbooooooboobooooooboobobooooboo
gboooooooooooboboooboooooooo
gboooobooboooboobooboooooo
00000oO0oo0o e oooooooooooo
gbooooobooboooobooobooobobooooo
gbboooboooboobooooooobooooooo
gbooooooobooobobooboooooooooo
oboooooboooooog

00000 [oooo00oo0ooooUooooo
goboobooooooboobooooobobooooobobooooon
gbooobooobooooboooobooobooooo
gbooooooooooboboooboobooobobooboo
gbooooooooooboooobboooooooo
gboooobooobooboooooboobooooo
gobooooooooooooboooooobobooooon
gbobooooooooooboooboobooobobooboo
gboooooobooooobobooooobooo

gboboobooooboooobooooooobogoo
gbobooobooobooooooobooobooooo
gbooooboooobooooboobooooooooo
gobooooooboooobooooobooooo
gbooobooobooboooooboobooooo
obooooooboooboooooooooooooo
gboooobooooooobobooboooooboooooo
gboooooboobooooobooboo

6.3 0000000000000

ooooooooooOoOoooooooogooooo
o0ooooooobo0oO0oooooe0noOoooonOo
o0o000000ooo0oUooooooOoooooo
go0o0o0o0oOoOoOoOoOoOOoOOOOOODODODODODOOO

ooooooooUoopoUoooooooooooo
00000o0o0o0o0n0o javalang.String0 000000
0000000 00oo0OO0O00D0ooooooooooOo
O00000 getter 000000 O0OOOOOOOOO
goooO0oOoOoopooooOoOoOooooOoogooooo
oo0o0000oOo0oooooooooogooooo



U5 00000000000000000000000000000000

ooooooo oboooooboooooooon
gobooo Oooooo O0ooobo obooooboo
gpood 2 2 25 1 31
gooog 36 36 64 73 105
06 000000000000000
o0 00 JavaOOODOO 0OO0OO0OO0OODOO 0OO0OOOOO OO0 O0O0
oooooao 239 14 128 56 234 2 321

gbooooooooboooboooboboobobooooog
gboooobooooooboooboooooooobooo
gbooobooobooooooobooobooooa
gbooooooooooooobooobooooog
goooobooooooboooboobobooooo
gbooooboooboooaoo
gbobobooooooboooboooobooobogoo
gboooooooooobooobooboooboono
gbooooobooooooooboooooooboooooo
gbooooooooobooooboboooboooooag
gbooooooobooobooobooooooooboooo
gobooooboooboooboboobbooooboo
gopboobooobooooobooooboooooooog
gbobooobooooooboooboooobooobooo
gbooooooboooon
gbooooobooboooboooboboobbobo
JavaaOOOODOOOOODODOOOODOOOOOODODO
gboooboooboobooooobooobooooa
gboooobooooooooooobooboooog
gbooooboooobooooooooboobooooo
gboooobooooooobooooboobo

ugd ooogd

gbobooooooooboooboooobooobogoon
gbobooooooobooobooooboooboooooo
gbooooobooobbooooooboobooooo
00000O00o0oo0o [oo00oo0ooooooo
gboooooboobobooboooobooboooon
goooooboobooooooooboobooooon
gbooooboooobooobooboooboobooooo
goboOooooboooooboooobooobooon
gboooooobooboooooobooobooooa
gbooooooboooboooboooboboobobooooo

gbooooooobooboobobooobooooDoo
gboooopooooooooboo
gboboooboooobooooooboooobooo
oobooooooobooboooobooobooooo
gbooooboooobooobooooobooobobooooo
0000 [8O000000DU0oo0oU0oooooo
gbooooboooooogooboo

g

oo0oDooOooooOoOooobooog co215000360
gooobooooobo IToooobDooobooogoon

gbobobobooooooooooooooooo

gboo ooooboooo

gooo

[1] C. Flanagan and K. R. Leino. Houdini, an annota-
tion assistant for esc/java. in Proc. of Int. Symp.
of Formal Methods FEurope on Formal Methods
for Increasing Software Productivity, FME 2001,
pages 500-5178, 2001.

[2] M. D. Ernst, J. H. Perkins, P. J. Guo, S. Mcca-
mant, C. Pacheco, M. S. Tschantz, and C. Xiao.
The daikon system for dynamic detection of likely
invariants. Science of Computer Programming,

69(1-3):35-45, 2007.

[3] C. Csallner, N. Tillmann, and Y. Smaragdakis.
DySy: Dynamic symbolic execution for invari-
ant inference. Proc. 30th ACM/IEEE Int. Conf.
on Software Engineering (ICSE), pages 281-290,
2008.



[4]

[10]

[11]

Yi Wei, Carlo A. Furia, Nikolay Kazmin, and
Bertrand Meyer. Inferring better contracts. In
Proceeding of the 33rd international conference on
Software engineering, ICSE 11, pages 191-200,

New York, NY, USA, 2011. ACM.

J. W. Nimmer and M. D. Ernst.

fication of dynamically detected program invari-

Static veri-

ants: Integrating daikon and esc/java. in Proc.
of First Workshop on Runtime Verification, RV
2001, pages 152-171, 2001.

N. Gupta and Z. V. Heidepriem. A new struc-
tural coverage criterion for dynamic detection of
program invariants. in Proc. of Int. Conf. on Au-
tomated Software Engineering, ASE 2003, pages
49-58, 2003.

0000,000,0000,0000,and000.
Java0000000000C0O0OO0O0O0O0 Daikon
00000000000000.00000000
000 D, J91-D(11):2721-2723, 2008.

000,0000,and 0000. OOO0DOOOO
00000000000000000000000
0000 Daikon 00000. 000000000
00 Xyv0oOODOOOODOOOoOOoOoOooooO
00000000000 FOSE2008, pages 41-50,
2008.

OOoo0,0000,and 0000, OOOQOOO
oooboooobooooboooooboogoo
uoboobooboob.boobooooao
OXviooooooooooooooooooo
OO00OO00ODOO00 FOSE2009, pages 183-190,
2009.

L. Burdy, Y. Cheon, D. R. Cok, M. Ernst,
J. Kiniry, G. T. Leavens, K. R. M. Leino, and
E. Poll. An overview of jml tools and applications.
In T. Arts and W. Fokkink, editors, Eighth In-
ternational Workshop on Formal Methods for In-
dustrial Critical Systems (FMICS03), Electronic
Notes in Theoretical Computer Science, 80:73-89,
2003.

J. W. Nimmer and M. D. Ernst. Invariant infer-
ence for static checking: An empirical evaulation.
in Proc. of SIGSOFT Symp. on Foundations of

[13]

[15]

[16]

[17]

[18]

Software Engineering 2002, FSE 2002, pages 11—
20, 2002.

0000,0000,0000,and0000.000
000000000000000000 ESC/Java2
0000000.00000000000 XVIIO
00000000000000000000000
00000 FOSE2010, pages 35-44, 2010.

G. T. Leavens, Albert L. Baker, and C. Ruby.
JML:A Notion for Detailed Design. in Behavioral

Specifications of Businesses and Systrems, pages
175-188, 1999.

0000,0000,0000,and0000.00
0000000000000000000 MASU
000.00000000000 D, J92-D(9):1518-
1531, 2009.

0o0od, 0gdgoo, ogoggd, and OOOO.
OCLOO JMLOODODODOODOODOOOO
0oo0oDooo0ooooDooooooog. In O
000, volume 110 of S52010-72, pages 115-120,
2011.

Stefan J. Galler, Andreas Maller, and Franz
Wotawa. Automatically extracting mock object
behavior from design by contract specification for
test data generation. In Proceedings of the 5th
Workshop on Automation of Software Test, AST
10, pages 43-50, New York, NY, USA, 2010.

ACM.

Tao Xie, Darko Marinov, Wolfram Schulte, and
David Notkin.
erating object-oriented unit tests using symbolic
execution. In In TACAS, pages 365-381, 2005.

Symstra: A framework for gen-

Nadya Kuzmina, John Paul, Ruben Gamboa, and
James Caldwell. Extending dynamic constraint
In Pro-

ceedings of the 2008 international workshop on dy-

detection with disjunctive constraints.

namic analysis: held in conjunction with the ACM
SIGSOFT International Symposium on Software
Testing and Analysis (ISSTA 2008), WODA ’08,
pages 57-63, New York, NY, USA, 2008. ACM.



