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Type Attribute Value Key Import
StackOverflow | 31.5% 19.4% 27.8% 8.3%  13.0%
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ret["comment"] =" ".join(

[

""" if not ret["comment"] else ret[“comment"]

]

)
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CliA: =X B LR &2

Negative testcase

False List not ret[“comment"] 1410

FalseO|E 2

|
line 32| AX| .EO“'OI EjQ!2 | jst
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Negative testcase
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not ret[“‘comment"] #o1A10| FalseO|B &2,
line 39] J‘WI HAAO| EFYU2 List

List of str&4Of<at. List of Llst'?j ?_f%!
[f2fA], line 32| EFY2 HIEA| strO|0{OF &t

=> Type Error
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CliA: =X B LF &2

Negative testcase

not ret[“‘comment"] #o1A10| FalseO|B &2,
line 32| MA| HodAlo| EfQI2 List

2Lt join BH40] MH3HO|E] EFRLL.-

List of strO4Of<at. List of List® Ot=l
[f2fA], line 32| EFY2 HIEA| strO|0{OF &t

=> Type Error

ret["comment"] =

)

[
]
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Negative testcase

not ret[“‘comment"] #o1A10| FalseO|B &2,
line 32| MA| HodAlo| EfQI2 List

2Lt join BH40] MH3HO|E] EFRLL.-

List of strO4Of<at. List of List® Ot=l

[CF2fA], line 32LEIRI2 HIE A| strO|0{0f 2t
rYAN

ret["comment"] =

)

[
]
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ret["comment"] =" ".join(

[
]

" 1ffndt“ret["éomment"Tlelseﬁret['Cdmmént“I
False List

) not ret[*‘comment’]

line 32| THA| .E°1*'°|

I[Hxl ACIJAC'DI t2fAM, line 32LELE

ret["comment"] =" ".join(

[

"" if not ret["comment"] elsejgf}(}Eft”""””"”%”" 

)
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ret["comment"] =" ".join(

[

comment" ]|

it ot Tet ["comment™1] else [reti”

not rt“comen”] O| FaIOIE, *
line 32| MA| ESiAIO| EfRIL st

21L}, join 49| Oi2t0|E EfY2---

List of strO4Of&t. List of List® Qt=!.
[[f2fA], line 32| EfY2 HEEA| strO|0{0f gt

| A4
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UGB WNK

ret["comment"] =" ".join(

[

=Ty
] i

""if not ret["comment"] elsefgf}(Féff”u

)
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not ret["comment”]

oiAl0| FalseO|BE 2.

line 39| MX| FsiAlo] EFRIL | st

21L}, join 49| Oi2t0|E EfY2---
List of strO4Of&t. List of List® Qt=!.

) aA], line 32| EFRIS HEEA| strO|0{0} &

H{20|5 Negative type | Positive type

| ret["comment”]

List str

Negative type : Et2| @5 2H4HA| 9| EFY
Positive type : Z211310| SHEH| 2 HHQ] EfY

)

o)
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not ret[“comment"] ES1Al0| FalseO|BEZE,

line 39| MX| FsiAlo] EFRIL | st

2{L, join $H40| Tf2t0|Ef EfUe--

List of strO4Of&t. List of List® Qt=!.

) aA], line 32| EFRIS HEEA| strO|0{0} &

H{20|5 Negative type | Positive type

~ ret[“comment” List str

Negative type : Et2| @5 2H4HA| 9| EFY

)

Positive type : Z211310| SHEH| 2 HHQ] EfY

L=}

" ret[“comment”] 2| Et2
List Ol A str © = HH EX}
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ret["comment"] = "

[
]

\ ~ False

" join(

" 1f§hot.fet["éomment"]1elseiret['Cdmmént“I

OrOIL|O1 1: EIH LR S INA| 48

Negative testcase

EFRIXIO| B
10| Negative type | Positive type
ret["comment” List str

Negative type : Et2| @5 2H4HA| 9| EFY
Positive type : Z211310| SHEH| 2 HHQ] EfY

ret["comment"] =

[

]
)

" join(

" ret[“‘comment”] 2| Ef)I=
List Ol A str © = HH EX}
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ret["comment"] ="
[
]

)

" join(

i [not ret["comment’] else [retl”

False List

comment" ]|

EF2XI0]

2015

Negative type | Positive type

ret["comment”’

Negative type : E

HRF EAAL B

Positive type : Z211310| SHEH| 2 HHQ] EfY

ret["comment"] ="
[
]

)

" join(

"" if not ret["comment"] elsefgf}(kéf[”

comment” ] )

Str
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2015

Negative type | Positive type

ret["comment”

List

Negative type : E

HRF EAAL B

Positive type : Z211310| SHEH| 2 HHQ] EfY

ret["comment"] = "

[

]
)

" join(

"" if not ret["comment"] elsefgf}(kéf[”

comment” ] )

Str
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ret["comment"] =" ".join(

t"Hifinot ret["comment"] else {ret[“c

EI1X}0] :

H{A Q|2 Negative type

Positive type

ret["comment” List

Str

Negative type : Ef2| 25 Z4HA|Q] EfL
Positive type : T2 30| 2HI=2H| St

ret["comment"] =" ".join(

)

[
]

"" if not ret["comment"] elsefgf}(kéf[”
str

comment” ] )
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EIYUXI0]
0|5 Negative type | Positive type
ret["comment” List str

Negative type : EfQ @5 ErAiA| o] EFQ

)

” ret[“comment”] 2| Et2

25

L=}

List OJ|A] str @ 2 HIF EX}

https://github.com/saltstack/salt/pull/56381

Positive type : Z211310| SHEH| 2 HHQ] EfY



https://github.com/saltstack/salt/pull/56381

UGEHE WNH

UGB WNK

X Ho IfX|Z 0S| Qs
EQIE A S 0| 23101 EFIXIO| HE QHE D _
£ K10 S £83510] S8} TX|S MBI | P°S'“SV; type

Negatlve type: Et° EH c*,' |°| Et
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ret["comment"] =" ".join(

[

]
)

" if not ret["comment"] else{str(ret[“com
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def

def

def

~serialize value(self, value):

if isinstance(value, BaseItem):

if isinstance(value, dict):

1f self.binary:

return to_bytes(value)
else:

return to_unicode(value)

to_unicode(value):

if isinstance(value, str):
return value

if not isinstance(value, bytes):
raise TypeError

to_bytes(value):

if isinstance(value, bytes):
return value

if not isinstance(value, str):
raise TypeError

27
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| ﬁ value7t |nt0|':"|
| | valueS return oHEf |

def serialize Value(SEIf,fvaluey:
if isinstance(value, Bas;‘“

| value = 1
| self. bmary False v
2ol 11, 16, 172 W2} £} Q = Uhal

if isinstance(value, dict):

if self.binary: |
return to_bytes(vaﬁg
_else:r B

IRIOWONOUTAWNKM

def to_unlcode(value): g
14 if isinstance(value, str):

if not isinstance(value, bytes): :
_raise TypeError |

19
20 |def to bytes(value):

21 if isinstance(value, bytes):
22 return value

23 if not isinstance(value, str):
24 raise TypeError

25
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def

def

def

~serialize value(self, value):

if isinstance(value, BaseItem):

if isinstance(value, dict):

1f self.binary:

return to_bytes(value)
else:

return to_unicode(value)

to_unicode(value):

if isinstance(value, (str, int)):
return value

if not isinstance(value, bytes):
raise TypeError

to_bytes(value):

if isinstance(value, bytes):
return value

if not isinstance(value, str):
raise TypeError

Negative testcase

| | value?} intO|™,
1 | value=

| value = 1
 self.binary = False

2t Bl

Assertion

return sHzc} |

= HIAH
= S

Otk value?} intO|t valueE return

=HHE D[ 27t?
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def

return to_unlcode(falue)

def to unicode(value):

if isinstance(value, ;str, int)):

return value \
if not isinstance(vatlue, bytes):
raise TypeError |

def to_bytes(value):
if isinstance(valug, bytes):

| value = 1
| self. binary = False v
Efol 11, 16, 17 [IZ}E_|- E|-°|9

self.binary 2} TrueO|9,

=5 O
=K 91% K| =8

1 valued} into|,
| va/ue return oHEf |

28

ol 9, 23, 245 e} EfR L7 278

Otk value?} intO|™ values
=H}= D{X|E7t?
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def

def

def

~serialize value(self, value):

if isinstance(value, BaseItem):

if isinstance(value, dict):

1f self.binary:

return to_bytes(value)
else:

return to_unicode(value)

to_unicode(value):
if isinstance(value, str):
return value

if not isinstance(value, bytes):

raise TypeError

to_bytes(value):

if isinstance(value, bytes):
return value

if not isinstance(value, str):
raise TypeError

| value = 1
| self. bmary False

Negative testcase

=308

Assertlon

HPAH'

A =8

| ﬁ value7t |nt0|':"|
| va/ue return oHEf '

Ef°| 11, 16, 17 [[fEf EFO'Q-E- =
St0|E 20| | Negative type | Positive type
_serialize_value (line 1) value int Baseltem, dict, str
to_unicode (line 13) value int str

_serialize_value 2r=0|| A E}UX}0|7} ¢ BiO| ZHAH=]

Cf o]y AHCH
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def

def

def

~serialize value(self, value):

if isinstance(value, BaseItem):
if isinstance(value, dict):

if isinstance(value, int):
return value
1f self.binary:
return to_bytes(value)
else:
return to_unicode(value)

to_unicode(value):
if isinstance(value, str):
return value

if not isinstance(value, bytes):

raise TypeError

to_bytes(value):

if isinstance(value, bytes):
return value

if not isinstance(value, str):
raise TypeError

| value = 1
| self. bmary False ’
3tol 11 16, 172 2} EFOLG

Negative testcase

:

oI-AOI —

_serialize_value (line

=308

Assertlon

A =8

| value+ int0|™ ':'1

' f valu’ 2turn OH C| ‘

to_unicode (line 13) \

o
~0|& | Negative type | Positive type
value Nt Baseltem, dict, str
value int Str

_serialize_value 2r=0|| A E}UX}0|7} ¢ BiO| ZHAH=]

Cf o]y AHCH
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def

def

def

~serialize value(self, value):

if isinstance(value, BaseItem):
if isinstance(value, dict):

if isinstance(value, int):
return value

| value = 1
 self.binary = False

Negative testcase

| { value2t intO|™,
| | valus

i Self.bifkﬁ__‘.amﬁjﬂm;_km,mx_:,.x_;,,,_,;J

OrO|C|0 2

Assertion

returnj
else: |
return) EFUAHO|7} Cf BEO| ZHALEl RU%S
| O|Al A 2
to_unicode} H oy AFCH

if isinstabe e
return value

if not isinstance(value, bytes):
raise TypeError
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def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):
return self.parse_dates

j = self.index_col[i]

34
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def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):
return self.parse_dates

if isinstance(self.index _col, None):
return self.1index_col

j = self.index_col[i]
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def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):
return self.parse_dates

if isinstance(self.index _col, None):
return self.1index_col

j = self.index_col[i]

Overfitting Patch
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def _should parse dates(self, 1i):

__return self.parse_dates

return self.1index_col

j = self.index_col[i]

if isinstance(self.parse_dates, bool):|f ke

Tif isinstance(self.index_col, None) x|

29| return Efg2 bool Ef

https://github.com/pandas-dev/pandas/pull/38431


https://github.com/pandas-dev/pandas/pull/38431
https://github.com/pandas-dev/pandas/pull/38431

def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):
| if isinstance(self.index _col, None): |
‘ return self.1index _col |

OCooNOUTAWNM

j = self.index_col[i]

M QHI|El IjX| 2 OI8}i C}= return type Z7}
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def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):

return self.parse_dates
if isinstance(self.index _col, None):
return self.1index col

j = self.index_col[i]

def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):

if isinstance(
\ j — i
else:

- . -
A AA S

self.index _col, None): i/

= self.index collil |

0| &t2~9| return EtLL bool EfL
QHIE DI{X[=2 QI8 CfE return type 39}
O] I§X|= 7|= return EfY S|
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def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):

return self.parse_dates
if isinstance(self.index col, None):
return self.1index_col

j = self.index_col[i]

def should parse dates(self,

if isinstance(self.pas
retumh, self.pars

ates,
(es

if isin e (seld ex _col, None):
] = 1

else:
j = self.  ex_coll[i]

bool):

0| &t2~9| return EtLL bool EfL
QHIE DI{X[=2 QI8 CfE return type 39}
O] I§X|= 7|= return EfY S|
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def _should parse dates(self, 1i):

if isinstance(self.parse_dates, bool):

return self.parse_dates | - | | _ — N

1f isinsf””“
retus

j = selfi ey o~
| EI) HEE 2861

—

- isinstance(self.pas
AN ah self.pars
= o £

3
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o Al5] Setting

o HIZ|O0tA: TypeBugs (93), BugsinPy (57)

- TypeBugs : Github LEALA Z2HE S 2= £
- BugsInPy (FSE 20, Ratnadira Widyasari et al.) : E}Q 2F H|O|ALQHO|&

o H|0|AZ}C!
- Enumerate 7|8t AtsI{Z| 7|& (= without PYTER 7|&)
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. 5 Avg. NegTest PosTest BASELINE PYTER
Program | Avg. Avg. Avg. Avg. . Fix Avg. . .| Fix Avg.
KLoC Num Time Num Time 'C 'C | Rate P pyp. | #6 #C 1 gate  Frec |,
airtlow 7 739 1.0 534 133 439 3 0 0.0% 0.0% 2320 | 4 3| 429% 75.0% 50.5
beets 1 214 1.0 4.0 9.0 7.0 1 0 0.0% 0.0% 8.1 1 0 0.0% 0.0% 3.6
core 9 2305 14 116 237 147 6 4| 444% 667% 3037 6 5| 55.6% 83.3% 88.7
kivy 1 44.5 L0 6.0 40 260 1 0 0.0% 0.0%  400.57 1 0 0.0% 0.0% 54.3
luigi 1 13.2 4.0 1.0 10 2.0 1 0 0.0% 0.0% 20.6 1 0 0.0% 0.0% 1.5
., | numpy 3 53.4 2.0 6.0 723 4.7 1 0 0.0% 0.0% 1356.8 2 0 0.0% 0.0% 225.5
€ | pandas 45 86.9 7.0 426 1411 1258 21 11 | 244% 524% 14782 | 24 19 | 422%  79.2% | 1063.4
B | rasa 1 45.8 L0 9.0 7.0 6.0 1 1| 100.0% 100.0% 73 1 1| 100.0% 100.0% 73
E requests 1 9.4 15 B0 1848 333 3 1 25.0% 33.3% 942.4 1 4 | 100.0% 100.0% 167.7
rich 1 16.1 1.0 8.0 7.0 6.0 0 0 0.0% n/a  3600.0 0 0 0.0% n/a | 3600.0
salt 9 3648 1.0 310 127 165.6 3 2| 222% 66.7% 1265.5 6 6| 66.7% 100.0% 93.8
sanic 3 5.6 33 57 510 9.3 1 1 333%  50.0% 1406.6 3 3 | 100.0% 100.0% 43.5
scikit-learn 5 63.5 1.0 8.0 758 13.2 3 2 40.0% 66.7% 1561.6 3 2 40.0% 66.7% A08.7
tornado 1 12.6 1.0 8.0 1710 20.0 1 1| 100.0% 100.0% 1307.9 1 1| 100.0% 100.0% 199.2
7Zappa 2 4.1 1.0 7.0 46.5 74K.5 1 0 0.0% 0.0%  1876.3 1 1 50.0%  100.0% | 1663.9
Total 93 112.7 41 307 919 101.2 47 23| 247% 48.9% 11960 | 58 45 | 484% 77.6% | 651.2
ansible 1 1265 1.0 210 300 130 0 O 0.0% nfa 3600.0 0 0 0.0% n/a | 2549.7
tastapi 2 7.4 1.0 5.5 7.0 3.0 0 0 0.0% n/a 10.8 0 0 0.0% n/a 1.5
keras 3 26.5 1.0 238 148 504 1 0 0.0% 0.0% 2162.9 1 1 20.0% 100.0% | 176%9.8
luigi 7 12.3 1.1 93 549 230 4 1 14.3%  25.0% 207.1 5 3| 429%  60.0% 15.1
Ez maltplotlib 1 949 1.0 80 2140 410 0 0O 0.0% nfa 00| 0 0 0.0% n/a 0.0
E pandas 25 87.9 9.2 674 2508 1305 11 4 16.0%  36.4% 20403 | 13 7| 28.0%  53.8% | 1636.7
é scrapy 10 12.7 L6 8.7 210 6.5 6 2 20.0%  33.3% 62.2 6 5| 50.0%  83.3% 12.0
spacy 1 78.6 1.0 7.0 6.0 720 1 0 0.0% 0.0% 9.7 1 0 0.0% 0.0% 79.8
tornado 2 133 L0 35 440 3.0 1 0 0.0% 0.0% 1.2 1 1 50.0% 100.0% 0.8
tqdm 1 1.9 1.0 6.0 540 4.0 0 0 0.0% n/a 0.0 0 0 0.0% n/a 0.0
youtube-dl 2 112.0 10 9.0 815 8.5 1 1 50.0% 100.0% 1815.2 1 1 50.0% 100.0% | 1802.9
Tolal 57 54.6 47 357 1317 673 25 8 14.0% 32.0% 12484 | 28 18 | 31.6% 64.3% 968.5
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