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> HEE—: RERSITEAREE
10 7€)

s> e =
+ =1 JButton hello = new JButton( "Hello, wor
E@*{E"ig% hello.addActionListener( new HelloBtnList
%QL‘L;EIQVI'EEﬂE // use the JFrame type until support for t
N\ ~ [/ new component is finished
SBFLAEC. JFrame frame = new JFrame( "Hello Button"

Container pane = framss
pane.add( hello )
frame. pack();

ame., show () ;

setContentPane() ;

u-_i.--'i; display the fra

AR N IR & 2 T SR AT :.\'ti*j?%?&i“%’:



> PiR—: BRRITEATEE

Tk, KESBFLATURMLEHREL, "MLV 2B

Ncr+Nus
—1 if Ncr < Np Ncg+Nys —|—2(NUF—|—NC5)
Ns —N¢s if Nop = N N NCF — NCS
CF _ Ngs
N ZNCF —I—NUF —I—Ncg Nep Ner Ns+1
N -IE:; 1/ Ncr Ncr Ncr+2(Nyp+Ncs)
2Ncr Nys —2Nyg Ncs FTCs N NNQ 5 ( N T W)
NCNS +NFNU NLCF M (Nep—Ecr)? (Nes—Ecs)? (Nyp —Eyr)? (Nys —Eys)?
5 _ _ _ _
N X — CFECF CF + CSECS cs _|_ UFEUF UF + USEUS us
2Ncg —Nyr —Ncs 4Nc Nys —4Nyr Nes —(Nye —Ncs )
- 2Ncr +Nyr+Ncs (2Ncr +Nyr +Ncs J(2Nys+Nyr +Ncs )
Ochiai Ner 2(Ncr + +/Nus) + +/Ncs
Ncr+Nys+2(Nyr+N
Jaccard CBl NCF\/|NCS —Ner + Nor — Nog| CF Us ( UF CS)
Tarantula
...... \/N — N Nes if Nes <2
CF us Nc — h, where h= 2+01(NCS —2) if 2<N<10
I 2.840.001(Ncs—10)  if Ns>10
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» Pkkk—: YNon-testablef2FRHIE L

JButton hello = new JButton( "Hello, wor
hello.addActionListener( new HelloBtnList

[/ use the JFrame type until support for t

[/ new component is finished

JFrame frame = new JFrame( "Hello Button"

Container pane = frazessetContentPane();

pane.add( hello ) “

frame. pack();
ame., show () ;

@

N{alERINon-
testablefzF

REFFIRPEEL?

Test Oracle
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IS:(t, t, .. t)
TRPEREAL s, 1/0 1/0 .. 1/0
. s, 1/0 1/0 ... 1/0
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THIRIEF el —— . .
— s, 1/0 1/0 1/0
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‘.- //Bugl
JButton hello = new JButton( "Hello, wor
hello.addActionListener( new HelloBtnList

// use the JFrame type until supp-

JFrame frame = new JFrame( "Hello Button"

Container pane = satContentPane() ;

pane.add( hello >

frame. pack();
ame., show () ;
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Single-Fault Localization
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> project
o1 T =t
= —Ri SSSEFRE T2
g - Il e B 1 Time UEHL fciZHEZ
315 o EEEEE
o U EE 4| T ESCRRRSCRE,
5| S - - 95.4% AR D
LI EHH T H [ H 1] - SBERIE—AEREN,

1(2 3456 7 8 9101112131415161718192021222324)
# found bugs in each buggy version

Multi-Fault Subjects
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» HEakM: R ERBERE

JButton hello = new JButton( "Hello, wor
hello.addActionListener( new HelloBtnList

[/ use the JFrame type until support for t
// new component is finished
JFrame frame = new JFrame( "Hello Button"

setContentPane(1->

‘.:; Jdisplay the fra Hkﬁﬁ@
A{aI{EsE
AIE T
TRBETE(L?

pane.add( Ne
frame. pack();
ame. show() ;
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Why it matters ?

BRARRIEEAMER MRIEERMLER
Faulty Position
XH¥: SEREITK ” Flinss:
BREL: SEEMPEK EEEE R IR A
B HELURREERE Root Cause M/ A THES R A
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Why is it difficult?

R EFFZNBEER

(Coverage)
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» fRREE

BRD ” 73570
\ JButton hello = new JButton( "Hello, wor yuﬁ[EgﬁH}ﬁ

hello.addActionListener( new HelloBtnList

-~
// use the JFrame type until support for t Wiﬁ?ﬁy}tﬂ!

[/ new component is finished —F ,y
JFrame frame = new JFrame{ "Hello Button" I:E{llﬂ[‘ﬂ?
=atContentPane() ;

Container pane = frases
pane.add( hello
frame. pack();
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» BIE—: SBFLATIBCHIMERRRMKATNEMZEAR

TS(rrrrrzA<aaaa;>
mapping A into the risk value of statement s,

5, ‘ 111 1
S’}MS- 01 0 0 { J
s, ‘ 1 0 1MA:
s, 1
SBF L% 4B EES p

L1
ert+n
Tarantula = — A :

XUFE T E 2T, (risk evaluation formula R)

=
o — < b2

—
L) W = =
<o = N O
— ) D

fr
ef
ep+np _|_ eftnyr

FrEEaXRERFEFHT, HORHEERE IR
- Expense metric (E): M#@EIEQIRIELHI, The lower, the better

Sitr Sigpeer - 1Sk Str Skp2s wer o Sn EXpense - (k+ 7)/,7
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EN: MELKIMEER NN ZEHXER
« IR F 2R, (R — Ry)
- IREEEER. EFREREY. EFREUHPITER T, 230 R, 5HAYEXpensefEiKkiE
INFEF AT R, 5 A9EXpensefd, WFR R, tF R,

o NI R1 513 R2 Fin (R1 < Rz)
- MREESER. FREREGD. FRUEFITER T, o0 R, BHEYEXpense(EKiz
FF T R, 258HAYExpensefd, AR R, FHHTF R,

EN . =LA Maximality
- F 2EARNEE. WF—MAK R, € F, NREE—SERAMEENAT R, € FiFi%
B “NER, 2R, UBR, > R," , BBA R, A F HHfmaximal.,
AISRZHEREE R 2 A AR NDD Asgazazes




» B SBFLARIBICHITIERR S A ERFEA

eE—ENRROEN—PMRINR, FURERFPC ={s), 5, ... 5,} AILMBERIZTA=1FE:

- S5t NBREGERIEG s NES, HIFES, ZRIRNES
- S8 NpgESERED s B8R, Ss#iFERFED
- 550 XBRELGEIRIED s, NEE, HFESs, </BrNET

SE = {s;€S|R(s;)>R(s¢), 1<i<n}

5 = {nes | g, @, 8
St = {s:€S|R(s;)=R(s¢), 1<i<n}
S = {5iE5|R (1) <R(sp), 1<i<n} RERBIENBX

RNUZEEERER: EE6EaXR, REIEREEMXERIIXERE

NDD A 5meseas
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Theorem 1: ZBEMNAT, NEREXNAIEFRFETIFEFTERR
Sht=g82 g% = g% §F1 = g% MR, & R, , tHE]
RZ — R1 E_ R1 — Rz
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» BIE—: SBFLAIUVIRESERN M ATVERA
Theorem 2: #EMIMAT, NREXNNHIERFEGFEFEXRRS, C 5,2,
S €8 MR, - R,
Theorem 3: AEMNAN, MRENNAEFEQFEFEXERS,' ¢ S5,
s ¢ S8 MR, » R, , HR, >R, BIR, FER&LTFR,

Theorem 4: LHZEMRNLTN, WRENNEERED FEFERGIEESHEXINAY
FEETHEBAXE, UR, - R, BR,~R o
AIEZ SRR 2 EH N\ SRR NiDD As#tssszEs




» Big—: SBFLATVIRIEBERNMEIMATVERSIN

Theorem 5: YFHEFEARR € F ¥HENY Uy = 0 B, RJAmaximal
U = @ 72 maximality BYFZEEM
» MR WRURy = Ugp, = @, FHPr; = Pry . BBAR; & R;
* TERR: QNRUR; = Ugp, = @, FHEPgy # Pry » BBAR, R,

)= =)

Wl .

THL 6
JHs
3 FaultyBorder

FF@ EFAN<c, e, > m A 5 =
¢f == 8] Risk Valueh &) 48 M = &

02 04 06 08 10

Risk Value—

0
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» Big—: SBFLATUEICOITERKERILATVERTRA

<15 Ly — /__ ‘_E 1jt}—LBA1E\SF1E/ \_t Operator Node Definition
1% - G P;E EjJ __.EJZHE x \—\L .l‘ AI gp-add(a, b) a+b
gp-sub(a, b) a-b
gp_mul(a, b) ab
gp-div(a, b) 1if b =0, § otherwise
gp-sqrt(a) V{m

e?(?ep + 2e ¢ + 3n,) ? —
er(eF + V/p)

gy
t
oo
-8

1

1 - . - .
Seed Data fitness(7, B, P) = -~ ;E(T,pi,bg) (to be minimised)

Ranking of b according to 7 100
*
Number of statements in p

E(r,p.b) =

Fitness
(minimise)
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- Annual "Humies" Awards
N D For Human-Competitive Results
2 Produced By Genetic And Evolutionary Computation

» BiE—: SBFLATVEIS D ITEISR MR ATVERKRA

?

sigevo®

PNIVERURER (3EiR)
14th Annual ACM SIGEVO @
~ . HUMIES Award
GPERIIEMAT wards

Sy B S S T A GP13 &2 “practical greatest” formula

GP / Ti91
== AIATOREAE A THREsEE AL

B, R oA RE

) . AI&5
RS I R AL ¥ 32 FRIRTAT
R S R IRV
IRl I IS R A X —IRigLtT
SEISSE S SN —RER .
(c) gzip (d) sed g /I\/LA\J_:E &y . g%u ~ QE gﬁiﬁﬁﬁigiigﬁéfg

| D_ TS __ AInirge
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=D ” TT0)
SBFL/&_CIE'E‘Q ' JButton hello = new JButton( "Hello, wor yﬂ{ﬂﬁgﬁkﬂﬁ

hello.addActionListener( new HelloBtnList

ﬁ*ﬁ*t &Eiﬂc // use the JFrame type until support for t Ifi%-lzﬁu}tﬂ!
QIVERFIA {f rams %?-232“9":;535%2;2?“M Button RE (ALERPES?

=atContentPane() ;
L e

Container pane = frases
pane.add( hello ) #£
frame. pack();
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»  EE&—: Test OraclefRKIFIS FRITREERIEA

Test Oracle5Oracle|n)gx

LESS Y 10T sk a TE R AT 51

Oracle

Oracle g N
Problem OracleAra]158 M HOraclefiAEE

sin(x) A Sin (0°) =0
f

: - |
1
_ ‘ﬂ

| Sin (30°) = 1/2

Sin (29.8°) =0.51234 Correct?
Sin (29.8°) = 0.49876 Incorrect?

XELAFYBT

7

AR ENIREEI & 2 EH A\ AR /N\J kil St
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» IR _ . Test OraclefREINITE FRIRPEERIZAR

R Test oraclefRoHIRIA : 29.8°
BrAZNi (Metamorphic Testing) AT A ) IRIEIE IR
(source test case): e BB G
{x, 10} g0Random testing
=] — <
LTS

) xz
MR R s

[f(t(x)); g(f(x))J Sin (x) = Sin (x + 360°)

t
389.8° m ‘
p

~

HRIERT R FB =4zt B S
ZTVRSATATESS - ; e
e | SR AIRES:
I ! Nir== PSS T 1EGES HH S

AIIRE SRR 2 i\ SR AL AL NiDD A sfiFeszss
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»  HEpE—: Test OraclefikIMIE FHIBEERIEA
QMR FAMT BB AE R OracleFrse NS FAVERPE T ?

t =55 JHAT BUHSBFL: SETR—1MRAY—HNZ ARG,
—EE G Ffaulty-statemert————— MREATERNHREMRENX, NEDHEAP—

FZMEHITHIILE 2 T faulty statement

fx)

£(t(x)) 7

. | MREERE R ZE: BB RXAMERNERIRES, 13
E5AN ] 5. Metamorphic slice (MSlice)

ks K
e.mslice(MR, T*) = (Uesh‘ce(tf)) U (Uesh‘ce(tf ))
i=1 i=1

ks kf
d mslice(v,MR,T*) = (Udsh’ce(v,tf)) U (Uds!ice(v,tf))
i=1 i=1

AIIR EhER 14 i & < T\ B 4L AT Y NDD A'*{* gwﬁa




»  HEpE—: Test OraclefikIMIE FHIBEERIEA
QMR FAMT BB AE R OracleFrse NS FAVERPE T ?

=28, T X Test OraclefYfkH, FEmBERELUME
F—PENULAR ¢ > BHENHAGIE g,
LRIITHI R > g, B9 T8I A
BN ABIRSEIT s R > sz A EIZEYS M REYEEEIE/R

IS :(1, L, .. 1) MTS (g g .. g,

s, 1/0 1/0 .. 1/0 (5 (1/0 1/0 .. 1/0)

s, 1/0 1/0 .. 1/0 5, 1/0 1/0 .. 1/0
PG:| | MS: ' PG:| |MS:

s, 1/0 1/0 .. 1/0 L5, ) /0 1/0 .. 1/0,

RE :(p/f p/f . p/f) RE:(vin vin .. wvin)

AISE SR & 2 i\ BRI AT ' NDD 2342 e




»  HEpE—: Test OraclefikIMIE FHIBEERIEA
MSlicepkIHSCE 7 Oraclefiee 44 PRI S PR E L
MR TEENIEEE, SEERMOraclelIfEFSBFLIEAIELL,
ST T TR B AR,

SBFL without Oracle ~ SBFL with Oracle

Summarized results. (The paired Wilcoxon-Signed-Rank Test)

Comparison BETTER WORSE SIMILAR
MS vs. S-ST T 4 2 3
0] 0 4 5
] 0 4 5
MS vs. S-FT T 3 1 5
0] 1 5 3
] 1 4 4
MS vs. S-AT T 3 2 4
0] 0 4 5
= - N J 0 4 5
AN R EZ S EHEANY

NDD LZERRRERS. -



»  EiE—: Test OraclefR&EIFIE FRITRIGERHEA

MSlice KNEZSHY 1 &4t SBFLAY(EFARIT

> lIEiERR Test OracleRYpREH

> 1ESBFLEIN FBIAEH A Zl4 Oraclelalit

WA I A

> KRR GRIAEEARR R AR ] Bt
TR RIS

{:.‘._ 4
o ) = e

/1

7
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PO
SBFLATIE1E T — T

hello.addActionListener( new HelloBtnList

ﬁ*ﬁ*t &Eiﬂc // use the JFrame type until support for t
RIVERLEAN 2 rane %?232“*“5&%5?2.%2?%11:, Button"

=etContentPane();

Container pane = frases
pane.add( hello ) #£
frame. pack();

554216)

Test oraclefiRsc
IR TRUTRPE
ERIA
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AIE FieT
TRPETESL?
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»  BIES: BEFRMRENREGSHRIGREREA

SRR E BT LIRSS T &

ZHRIERIR T
=SV
tRfE, FEMLEELE

1§J5G“F' VAN

&G GESBF LAY RUE ToBE -4

[1] Wong W E, Gao R, Li Y, et al. A survey

on software fault localization[J]. IEEE

Transactions on Software Engineering, 2016, 42(8): 707-740.

[2] Gao R, Wong W E. MSeer - An Advanced Technique for Locating Multiple Bugs

in Parallel[J]. IEEE Transactions on Software Engineering, 2019, 45(03): 301-318.

[3] Yi Song, Xiaoyuan Xie, Xihao Zhang, et al. Evolving Ranking-Based
Failure Proximities for Better Clustering in Fault [solation. ASE' 22
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» BE=: EFREERIAIREGSRIERERA
RS S IR =R A B

* One—bug\at atime ¢ Multiple-bug at a time ¢+ Parallel debugging

7. E)Y @ B,

R 3

x| 58| 3bug 8| 3bug & P ki -

K| | fmwf}v = [ S

e & Pa| 1bu = = - it
Kl —

R NE—NERBE — ) RAME 2 MERBE

PRGN R PIFIERPE Z B S ZRAYBRAT R R

BRI B AIFNERPE < RS ZRYIRET K &R G — BN S EhRE e (T AR S B ph 52 AN B EhRE e= 742
HEEEMESTRE, BRIEUXBGITET FEERERSANNERE RIS

7]

AR SR & 2 T\ SR AL AT K NDD 2342 e




» RBiE=: BEFRUEERNRESRERERA

Parallel Debugging

FITFRIXAZ T USSR EIT A (BE AKBEN G 1R1E
HiRpaiRRE T o . X—IFZEBFRIFailure Indexing (3Z5]),

A — e @
—

Fault-Focused Group 1

=) @

Fault-Focused Group 2

FH [E)—MERPEfRA
ER RS

ENESST

—  EAfRa
ENESS2

— ERIRRPE
FE— NERRafm A G — ERHES3
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Fingerprinting Function Distance Metric Clustering Algorithm
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»  BRE=: BEFRURAMRESHIEREERA

LRI FERAYFailure Proximity

Fingerprinting Function Distance Metric

Failure Point-based Failure Proximity (FP) 0-1 distance
Stack Trace-based Failure Proximity (ST) 0-1 distance or edit distance
Code Coverage-based Failure Proximity (CC) Jaccard, Euclid distance, etc.
Predicate Evaluation-based Failure Proximity (PE) Euclidean distance
Dynamic Slicing-based Failure Proximity (DS) Jaccard distance

Statistical Debugging-based Failure Proximity (SD) Kendall tau distance

ARSI R 2 EH A AR A NiD :\‘tﬁ*f?a@??&z“;ﬁ%g’fé



» BE=: BFRUERINRESRIERERA

Statistical Debugging (SD)-based Failure Proximity{&g—
REAT RN —MEDXLERFFSIEE

NcF !B‘!n!!
VNrNc ]s “!!

IRMMA o
+ BT G R SEERE SBFLA, =l E

(Coverage)

AR SR & 2 T\ SR AL AT K NDD A'*fﬁﬁgmﬁa



»  BIES: BEFRMRENREGSHRIGRERAR

2BISD-based Failure ProximityA{SRIERI AR MSeer

MEREZ XLETHSH ATV LT AR AGREEA LT,

R R RS T, XN R B b e e R — D



»  BRE=: BEFRURAMRESHIEREERA
BIISBFLAT SRS (BN ATERIARE T8N 7 2

IURBRISRNERS MR MERRIXPE S AT

H—EEFHMSeerge 7



»  BIES: BEFRMRENREGSHRIGRERAR
e A e = A = by s g T B e

Input:
the size of population n, the maximum tree depth of EFF d,
fitness function FF, the size of selected parents p, crossover
rate c, copy rate o, mutation rate m, stopping criterion SC

L

Generation 1 Generation 2 Generation ¢ evolved fingerprinting function
Initial » : > 1: IP « n randomly initialized EFFs within the constraint of d
Population Parents lor!or! Next Generation Parents or!or! Next Generation 2 CP — IP
5 3: repeat
A s | . A g & FS — FF(CP)
Selection g ‘E Selection § § 5.  PA « Selecting p individuals in CP according to FS
Fitness Score ‘ = Fitness Score ‘ Fitness Score 6. NG « crossover, copy, or mutate individuals in PA with c,

o, and m, respectively
7. CP « NG
8: until SC == True

Fitnes s function

Algorithm 2 Fitness Function

Input:
an r-bug faulty version, an evolved fingerprinting function EFF,
distance metric DM, the faults number estimation strategy EN,
the medoids initialization strategy IM, clustering algorithm

Evolved Fingerprinting Functions

/
l
l
l
I
I
l
l
l
I
I
l
l
|

Leverage IM to initialize medoids and running CA

Obtain Total_metrics and PenaltyFactor by calculating and
analyzing four external metrics

set FS to be Total_metrics times PenaltyFactor

Name Formula expression Name Formula expression CA
EFF10-83 NYES +Nep -1 EFF7-3¢ | 2Ny +(Ns- Nyp)x Nes Output:
Q EFF11-82 [Ne - 1] EFF8-137 npys NUFFNCFH fitness score
EFF8-16 2Neg + Nys - %%SE EFF11-42 NCNSS -NyFp 1: Utilize EFF to convert failed test cases into ranking lists
N o J\—p EFF5-98 | (Ncs - NUFIL:}gUS xNegs | EFF11-8 | Nes (Nprp+Nes +1) - Nur 2. Calculate distances betweer.l ranking lists using DM
lﬁ}z\zglq:1ﬁ yNG= EFF3-149 NUF—I:ICI A BFF438 | Nes x (Nbp + Nys x Nes) z ]IE‘,frr;cp}c_)); FN to get the predicted number of faults k
N e e e e e e e e e e . e e e . . e e — === 5: seé_FS.tobezero
6: Elif k ==r:
7:
8:
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EFF10-83 EFF7-34 EFF11-82 EFF8-137 EFF$-16 EFF11-42 EFF5-98 EFF11-8 EFF3-149 EFF4-38
B 2-bug FV, 60 (22.45%) 58 (18%) 68 (38.78%) 64 (30.61%) 27 45 23 32 45 66 (34.69%)
Sumps | 182.82(21.75%) | 180.15(19.97%) | 214.3 (42.71%) | 186.88 (24.45%) 85.7 139.07 75.27 96.37 137.46 210.8 (40.38%)
j;-—'—-{rﬁklxh" = 3D FV, 60 (50.00%) 45 (12.50%) 48 (20.00%) 44 (10.00%) 48 (20.00%) 46 (15.00%) 37 37 47 (17.50%) 43 (7.50%)
§ FHEXE - UE Sumps | 15469 (43.64%) | 124.43 (15.54%) | 128.43(19.26%) | 120.27 (11.68%) | 123.14 (14.35%) | 121.93 (13.22%) 99.85 98.53 125.11(16.18%) | 119.21(10.70%)
ZN\ ,ri\ FV, 45 (2.27%) 44 30 34 45(2.27%) 31 61(38.64%) 33 33 19
7] ? ﬁlﬁ' 4-bug Sumps | 108.16 (2.43%) 1043 71.9 82.03 111.95 (6.02%) 78.05 147.46 (39.65%) 80.59 82.63 48.55
5-bug FV, 43 (30.30%) 32 24 26 49 (48.48%) 33 36 (9.09%) 56 (69.70%) 26 1
L Sumpg | 103.05 (32.86%) 74.99 5437 59.4 118.42 (52.68%) | 81.2 (4.69%) 87.54 (12.87%) | 133.92 (72.67%) 63.98 26.46
— Typea FV, 73 (87.18%) 62 (58.97%) 54 (38.46%) 55 (41.03%) 62 (58.97%) 43 (10.26%) 57 (46.15%) 58 (48.72%) 46 (17.95%) 39
Tﬁfﬁ;& B’é %Ié;__?lg Sumps | 191.64(94.74%) | 171.41(74.18%) | 15558 (58.09%) | 153.72(56.20%) | 162.3 (64.92%) | 116.26 (18.14%) | 148.79 (51.19%) | 149.95(52.37%) | 127(29.05%) | 116.32 (18.20%)
N Tvoep L Ve 69 (50.00%) 52 (13.04%) 57 (23.91%) 53 (15.22%) 57 (23.91%) 65 (41.30%) 57 (23.91%) 51(10.87%) 43 46
ﬁ\?:r%;ﬁ = P Sumps | 179.34(40.03%) | 138.12(7.85%) | 150.89 (17.82%) | 143.81(12.29%) | 148.62 (16.05%) | 177.19(38.35%) | 149.79 (16.96%) | 135.99 (6.18%) 118.67 134.78 (5.24%)
Typelt FV, 66 (17.86%) 65 (16.07%) 59 (5.36%) 60 (7.14%) 50 47 43 49 62 (10.71%) 54
_ Sumps | 177.74(19.57%) | 174.33 (17.28%) | 162.53(9.34%) | 151.05(1.61%) 128.29 126.8 111.54 123.47 163.51 (10.00%) | 153.93 (3.55%)
,r All FV, 208 (50.72%) 179 (29.71%) 170 (23.19%) 168 (21.74%) 169 (22.46%) 155 (12.32%) 157 (13.77%) 158 (14.49%) 151 (9.42%) 139 (0.72%)
=) { Sumps | 548.72 (47.41%) | 483.86(29.99%) | 468.99 (25.99%) | 448.58(20.51%) | 439.21(17.99%) | 420.25(12.90%) | 410.12(10.18%) | 409.41(9.99%) | 409.18 (9.93%) | 405.02(8.81%)
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SBFL/&_CIE'EQ { JButton hello = new JButton( "Hello, wor E}*ﬁ%?&tﬂg

hello.addActionListener( new HelloBtnList

[/ use the JFrame type until support for t Eg
FPHTHESRR R BRI IS RRIEMRE
RIVERLEAN Jrame frane = new JFrome( "Hello Button" BEA

Container pane = frazessetContentPane();
pane.add( hello )£ Y

frame. pack(); (&
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Assumption: ITEIRIBRZBEHTRESIIEMGTERAZN, TIXIETHRATHISIIEELN,

fi f2 p1 P2 I[(m): S¥EmXIK M B FIERAI IR
by |12 | 1|2 I (m) : SeEmIHET N S RIS

fitness(v): REMIIHUTERIRIERIIG S M
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IsoVargE R CRMER

Freqr

SR BERERR Sus(v) = o —— Simes s
R ERESR - Fitness(w) = 1 — Yimen(v) f itness(v)
M (v)|

GEER: isolation(v) = Sus(v) + y fitness(v)
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X
IsoVars{&R
MAP MRR ~ Top-1 Top-5 Top-10

Projects VFL,cni VFL;or VFLy,,. IsoVar, Isﬂaﬁ\m Imp%|VFLgchi VELtgr VELp,, IsoVar, I§6Va1\m Imp%|VFL,.p IsoVar,,, |VEL,.;, IsoVar.,, |VFL,.; IsoVar,,,
Time 0238 0.268 0.265 0.251 0.26 12.2%| 0252 0252 0251 0.321 0.330\ 31.0%| 3 4 8 13 15 15
Chart 0.319 0295 0.337 0.366 0377 \ 182%| 0317 0.254 0295 0.380 / 0.416\ 31.2%| 4 6 13 14 14 15
Lang 0422 0387 0410 0447 § 0451 | 6.9% | 0415 0359 0375 0485 0.486 | 17.1%| 15 18 33 38 38 43
Math 0265 0254 0.272 0.270 0.274 |3.4% | 0258 0234 0251 0.291 0.295 | 14.3%| 12 17 39 40 50 48
Closure 0.1564 0.121 0.152 0.162 0.160 [3.9% | 0180 0146 0171 0.210 0.201 J11.7%| 12 14 25 34 39 42
Mockito 0269 0246 0.250 0.250 0273 [15% | 0271 0239 0242 0.275 0.276 [ 1.8% 7 8 10 10 14 14
FasterXML| 0.140 0.105 0.204 0.241 0.263 [87.9%| 0181 0.162 0252 0.321 0.344 J901%| 3 5 8 11 12 15
Spoon 0.151 0103 0.148 0.184 | 0.187 J 23.8%| 0.238 0.159 0212 0242 0.249 | 4.6% 7 10 19 18 22 23
Traccar 0273 0200 0.296 0.382 0.384 J 40.7%| 0.316 0271 0298 0.385 0427) 351%| 5 11 16 20 25 28
Summary | 0239 0211 0.244 0.264 \0 27(/ 13.0%| 0.259 0220 0247 0.302 VSO’ 19.3%| 68 93 171 198 229 243

VFLocni, VELtar and VELy,,. denote the variandJ#ased on Ochiai, Tarantula and Barinel. IsoVar.: results of statistical analyses; IsoVargy, : results combining two analysis.
The MAP and MRR in the Summary row indicates the weighted average, with the weight being the number of bugs per project.

MAPTE 0.16-0.45 Z[&, MRR7E 0.25-0.49 Z[&]
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] Time_1_buggy — Partial.java

MAP
MRR

getChronology()

Time_1_buggy ) src ' main ' java ;) org » joda ) time %3 Partial with L~ Add Configuration SR A e G ¢ [

1 3 teTimeFieldType getFieldType( index) this.iTypes{SLLEN]

README.md {=) Partial java DurationFieldTy DurationField.java

b 31 8 12 - t e[] getFieldTypes()
DurationField lastUnitField = ype[1) (

( i= i < types. i++) {
DateTimeFieldType Eypes|[i]
DurationField loopUnitField = .getDux‘atioﬂTypE(}.getField(
>0 {
compare = lastUnitField.compareTo(loopUnitField)
(compare
IllegalArgumentException ("' [IMpES
EYpES[i - 1].getName() + + .get?-lamu()]
(compare ;
(BYpES[i - 1].getRangeDurationType() == ) { . . . )
C.getRangE[Jur‘ationTypeE) == ) Al ) 7 ' ‘ e
I1legalArgumentException ("[IHES
Eypes[i - 1].getName() + + .getName()] ) i . ( - (Number)wll, FISTH. o imunVa

Structure

it

(ELEWZE . oetRangeDurationType() == Y
IllegalArgumentException (" [INpes
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Information Retrieval-based Fault Localization (IRFL)
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Information Retrieval-based Fault Localization (IRFL)

2. 1%
y L 1%

IRFLISZZRAY

ANEIELIRLE

A4 5

19. 1% N R

)25
AR TE P k3]

FASOTA#REL, FAIEIFATTIE:

£Accuracy@1, MAP, MRR L5l 21.0%. 21.3%. 17.10%
E=75809 0.851, 0.862, 0.898
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with urkspa;efnlder—i -—

A AT

SER s EEsEEsEEEEEsEEAREsEEEsEEEREsSSEEsGssEEEEs
colélawrence opened this ssue on May 12" 4 ¢omments

No one assig ~ ~
* VSCode Version: 1.46.0-insider \
Commit: 2ba72d1 1
Date: 2020-05-11T09:54:42.339Z (7 hrs ago) Labels \
*as-design/ ~
« 0S Version: Darwin x64 19.4.0 ~
S o -
Steps to Reproduce: Projects
1. Run a command that prints a path like None yet
workspaceFolderA/readme.md
2. Notice that a direct link is not found (bug) Milestone
3. Try opening "Find in Project” (Cmd + P) and paste path No milestone
workspaceFolderA/readme.md
4. See no results (screenshot below) Linked pull £
Snrraccfully
: emase Usability and aesthetic problems with the table view Ul—= — _ _
=~ ~
\
v Details !
Type: B Bug Status: [ oPen | N ~
Priority: @ Blocker Resolution: Unresolved ~ ~ o
Affects Version/s: 1.4.0, 2.0.0 Fix Version/s: None
Component/s: None 5]% S I—l E—FE/Jj:
< \
Labels: None I $JL' /TEJ—\-

<

Description

HBASE-15675 changed the display and formatting of the table view in the master Ul. After
this change by default regions are sorted lexiographically by encoded region name, which
has no correspondence with ordering in the keyspace. Previously entries adjacent in the
region list would be adjacent in keyspace too. This made it easy to locate boundaries for
split and merge requests. This is a big step backwards for usability. For anyone who wants
to manage splits and merges (after HBASE-17669), unless they have memorized what
encoded names correspond to the adjacent regions of interest, they first have to check
the box named "ShowDetailName&Start/End Key" and resort the lists.

AR SRR 8 A2 o i e A S BTAE

- P Usability and aesthe

@ Typescript module resolution fails in files matched by config.exclude |*as-designec

[ascrp

#97531 by beck was closed yesterday

(& Extension APl: command for editor/context is visible in outputChannel context
*caused-by-extension
#97530 by Surendrajat was closed yesterday

@© improving diff ui / diff optical illusions
#97529 opened yesterday by aleksandarbos

ks kspace

as-designed

#97528 by colelawrence was closed yesterday

@ Up, down, close buttons in Peek Problems are not visible when file name is long
m help wanted languages-diagnostics
#97526 opened yesterday by shreedhart

@ Error files output on "ng serve" does not allow control-click to navigate to file.
needs more info
#97524 opened yesterday by walgon

[0 HBASE-14498
Master stuck in infinite loop when all Zookeeper servers are unreachable (...

[ HBASE-13740
Stop using Hadoop private interfaces

0 .Bast

[0 HBASE-20572
HBase2 does not compile against Hadoop3 after HADOOP-10768

HBASE-7386
Investigate providing some supervisor support for znode deletion

EY HBASE-20255
provide documentation on licensing for dependencies

HBASE-17204
Make Off heap Bucket Cache default ON

NDD

der:€ ~

~
) ‘
~

[ENEFRRR

IR P EAFIEFE R
AURTEE TR IEARGRE
#ireE: bugEe. Y12
HPEER. READE

APh#ﬁﬁﬁ#Eﬁ
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« Your title should serve as a concise summary of what the bug is. \
—— Testlio

TRPEIHR SRR

« How would you describe the bug using approximately 10 words?
This is the first part of your bug report a triager or developer will see.
A good summary should quickly and uniquely identify a bug report.

EERYE WERN

— MoziIIa/

@ The TypeScript language service died 5 times right after it got started.

*caused-by-extension

#105563 by Azarchaniel was closed yesterday

(| Feature request | *question

#105561 by Nayerah-Aboubreak was closed 2 days ago

(% |Bug report | *auestion

#105560 by Nayerah-Aboubreak was closed 2 days ago

(% TS Server fatal error: path.replace is not a function (invalid
#105554 by Terahpatrick was closed 2 days ago

G‘;[Cuda 3.0 not working ]
#1440 by alex-pardo was closed on Jun 7, 2016

@& Tensorflow missing symbol in compilation
#1437 by daveh86 was closed on Mar 9, 2016

Too short

@ Uncomment HTML: Typo in the first sentence of the given
description
#17900 by manankalra was closed on Jul 25, 2018

(& Feature Proposal: Users can enter a "class code" to joina

classroom CEIEEREE]

#17899 by utsab was closed on Apr 11

(% ES6: Use getters and setters to Control Access to an Object -
can pass without proper validation
#17898 by TheMewStyles was closed on Oct 12, 2018

(I Basic CSS: Use CSS Variables to change several elements at
once - issue
#17897 by Puritanic was closed on Jul 27, 2018

(| Feature Request: Combined/Complete Guide of A Certificate
(without the challenge part) for people with slow or restricted
internet connection type: feature request

by zrirank was closed on May /, 2079

Too many words

@ Unexpected value 'undefined' declared by the module

'DynamicModule’ addon: notes app: angular [ R TS
#7065 by maxigimenez was closed on Jun 13, 2019 5.1.%

@ Dependabot can't resolve your JavaScript dependency files
#7062 by dependabot-preview bot was closed on Jun 13, 2019

(| To support nuxt-optimized-images module -
https://www.bazzite.com/docs/nuxt-optimized-images/
app: vue I ETS (-l question / support

#7060 by p-moreira was closed on Sep 6, 2019

@ addDecorator doesn't work on config.js babel / webpack [Ef]

RN Jauestion suspor]

#7058 opened on Jun 12, 2019 by chingchinglcc 5.3.x

(@ Storybook server will rebuild when a storyshots-puppeteer

test case fail addon: storyshots inactive [LUCELLRETT L
#7056 by chris-fran was closed on Aug 3, 2019

With URLs

DD A kLM FES
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Remove "Force SSL for all site pages” setting or update its hint #2834

(@44 EB AndreiMaz opened this issue on 18 Jan 2018 - 0 comments

m) AndreiMaz commented on 18 Jan 2018 - edited « Member @ Assignees

@ RomanovV

In 4.00 we enabled "Force SSL for all site pages” by default. It is no longer possible to set "secure" cookies over insecure (e.g. HTTP)
origins on Firefox and Chrome after they implemented the Strict Secure Cookies specification

Labels
functionality / feature

But actually it still works fine in 3.90. So it means that something was implemented wrong way in 4.00
| think should investigate it one more time.

BEXSbugiHiTa s, MEMEHITIRCE,;
oL e = ERE
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72%

No-labeled _|

ME:

Multi-labeled
11%

Single-labeled
17%

A

o

BIRZFMBRYSEIREHESE

RAKE = /IRREERARSS

LR E

JLJ.T_E

In year 2018, the amounts of no-labeled issue reports, single-
labeled issue reports, and multi-labeled issue reports are

AlIX 5] EM*FEH&‘%EL)\?&—?-%HTFC

N\j DD Al EA#EH&%&-‘?IE%



> HtEEER (2): RARRGIRSIER

Sample Refinement Low-frequency Token  General Summarization
Module Handling Module Module

FRERAERY: iTAPE & iTAPE+ Y—&—@ 1

Keep Suitable Issue Samples  Human- named Token Tagging Summarize with Seq2Seq
for Training and Evaluating Output: Tagged Issue Body Output: Generated Issue Title

* Input: ERFEIRSENK e /

« Output: FFE a1 HE XEHIFRE

Copy Mechanism Processing
Qutput: Copy Probability Distribution

&R : MULA & PLPI reepr

. Input: ﬁthiﬁﬁtE{zl_( Prf—process Lal/er *
+ Output: FF& SRR RISRISIRE R e S i i

1 1
click on i men || but ||| ton
1 ]
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Hidden Layer

|

Output Layer
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