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Abstract  As users’ requirements for software functionality continue to grow, expectations for
software service quality increase, and the external environments for deploying software become
more diverse, software systems also face greater challenges. As one of the most notorious of
them, software performance bugs have long caused significant economic losses for businesses.
Detecting and fixing performance bugs before they make their way into production environments
can effectively prevent performance failures and reduce economic losses. However, unlike general
software bugs, performance bugs are more challenging to detect. Firstly, unlike general software
bugs., the symptoms of performance bugs are more subtle. When a performance bug is triggered,

it does not exhibit explicit characteristics (such as logs or crashes) but only manifests as slow
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performance. Secondly, the conditions required to trigger performance bugs are more strict.
They typically involve higher loads, specific environments, or particular configurations. Thirdly,
the root causes of software performance bugs are more complex, leading to longer diagnostic
times compared to general bugs. Finally, fixing performance bugs is also more challenging.
Consequently, to develop automated tools for detecting performance bugs, researchers often need
to conduct preliminary feature research and analysis, address various challenges based on their
findings, and then design targeted solutions. Current research has proposed automated performance
bug detection methods from multiple perspectives, leading to three main approaches. Pattern-based
methods: these approaches usually first investigate the characteristics of specific types of performance
bugs, and then design targeted pattern-matching methods to detect these bugs. Testing-based
methods, which start from understandings of the triggering conditions and symptom characteristics of
performance bugs, these methods aim to increase the probability of triggering bugs., while also
uncovering effective performance testing oracles. Profiling-based methods: these methods start with
the assumption that the slowest code segments in a program are likely performance bugs. It uses
various program analysis techniques to locate software performance bottlenecks and predict potential
performance bugs. Currently, there is limited systematic research on software performance bugs.
Existing reviews include load testing, but load testing differs from performance testing in that it
focuses more on system functionality’s availability and stability under extreme loads, and concerns
about performance degradation after version updates. In contrast, performance bugs can be triggered
under normal load, specifically manifesting as software running significantly slower than expected,
complementing the goals of load testing. Also, existing reviews cover performance optimization and
bug detection in Android. However, software architecture differences across operating systems result
in varied bug characteristics, leading to distinct characteristics and detection methods for performance
bugs in Android software compared to performance bugs discussed in this paper. To this end, this
paper systematically reviews 104 high-quality papers on the subject, categorizes and analyzes existing
research, summarizes the shortcomings and challenges faced, and also synthesizes some general
consensus in performance bug detection practices, including selection of evaluation datasets, evaluation
of defect detection capability, and handling of performance instability. Finally, we offer an outlook
on future research trends, summarizing seven potential future research directions, which could
provide guidance for subsequent research on performance bug detection.
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struct hash_entry {

— unsigned int ¢;
+ HOST_WIDE_UINT ¢;
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I T I EAT Profiling A5 I 14 RE iR 25 .

(DI AFEREXRAPHKXR, Yu AT f5
B Profiling J7 1 0] DL E AR 17 #E B 55 i 114
BRIER S5 AR A R RSO T 56 R 0 A7 468 3 dk B AR 5 B 5
43 BT AT DA 5 4 002 00 AR IX 8, 4R T R T
PE A, Sy BT o AP OO . 32 5 &L T Profiling
Ty V5 OORE BE A & 5 AT DAR @ AR )y 0 S R SR T I
(Wait graph, BEAD & 98 I ¢ & A3 85 58 9+ 5 77 ¢
F o DT B in 4 T B A 4 TR Y P BB B AL E AL
Bepa A% . Chen 58 AN [RIFEIN A A £ A H 1M
FE 1) B 5 B A A B AT A3 AE Oy Profiling 19 H 5
b TORLRE » PR LT A7 7 P e kB A AR RS AR AT e D
ANAFAE T AT 5518 8l e M 2 1 A 5 Be v . Profiling
FEAR N 5 A i DA B AR A = I A oR B T T B &
AR Y I OC R M H 2 AT 19 £ & Profiling
iR b BT R A & T T H Speedo, i 1
S3 AT Sl A R 6 R L 2R I R B P A Ui £ T
T - R PO . 45 R R Speedo WE A
22T H YourKit W SUE 2 B8 HEWR 3~4 i,

(3) 51 A [6] ek H506 FH P 56 10 1 M RE 48 A 1Y 5%
M, Jovie 258 A5 4 L 802 0 I 9 1 B O 2 %
JHOR T B PE BB R AR A R 1 114 BRER T R A OQ 1 pR R
(A FRAT 3 B AR B o A F 9 2 3 3k i 4 A iE AT A
B 3BT ASTR] bR BN UL P OGTE PE RE R AR 1
T 0 H T HE Y T A 0 1 R R S oK B A TS B O
& N GUKE DU RE L 30, Curtsinger 48 AM AN, T8
TR IV 56 R I P ORI R S R R N 2 A

bR O T 6 2R Z I O R LS B Ty TR R 2
WURE ST I EE L 19 5 T B A o 1T 3% AT AR T 5
— P P 9 75 3 T A 4 oK KT Sl g 4
KUk % o B Y I [ 10 358 A 40 R 45 114 R ROl 55
Al F34% T PRI Ak o i ad i — J7 A W A 7 A
[Fi) oK RS0 AR A 19 4 Jm WA 4+ D T B 2 R APF P R )
R Ex B VEREHL S

) FIABIR G FRAE . Weng 5 AN - T
A 1T Profiling f #ICRE %E (07 F B 0 3¢ 1 A& I it
KA - T Bk [ 38 AT REAFAE T AR AU (Hsk = A
RO B E AL AR R o BT R WL A AR L AR TR RE
AL A I R R A ) (2 S B AR R AL L 7]
UnAE — SRR B v BEAS 17 B0 A2 i R BUEAR K
A figh B R 2 BEEAR /N B T AR B T
T B AL Al B 4 B B A 5k B e WL R
A IR e A I 5% A A AR I 22 1 AR A 22
5 O Ji B TR U0 A e B RS
5.3 AT

O A T ¥k T A U R AT e i 9 i A LUK
ke B 3% 07 R R T RN A R AL R 8
AT 85 A RS T AL A1 DA 15 2% i) Ao 92K T R A 8 1
) iy AAEAE -0 B A% Bl 12 L B P A A
W AT Ah S B B 2 0 RN A R A At 3R 6 R AR S
PERESEVIAHOC o DRIE S I J5 32 J0 i B X R MU 0 F
PR A RS i R B OB o 5 — T TR BEE B Tk
B EARKEE 23 Hr P R 5% 2% HE T B B AT BE AT TE 1) R
S8 BRI 3K A B3 B O R L P BB i B 2 A
2557 AT AE TG HEA A I R [ o AROR TAE— 2RI L%
& 2 55 1A A A\ A B AR 5 T ) KRS A
2 fih Mk B BB 1 2% 0« R TT L SR i) A
B R GEIE AR I 5 28 25 75 101 2545 70 Hr A 0 ik e

6 B T % RE M By 1 BE Gk BA 40 T

A D e A N R 5 174 22 M 7 1 o A R — i ik
B © A REARCWESE . SRR TP R Bk [ . 1% ¢
TR ik Tovk HiE T, FE R — 2 ke
Beq 1 flh A 2% 71 B0 52 4% 5 02 Pk BB G R i 20 A ALY
DL o PRI 9 N 03 R 38 A A 8 T 3 1) o
LioRUIl8

P BE D 1202 98 D A6 I A 5 L 67 28 B PR e 2
735 B w0 A R R Ik o KL B S R iR
(Stress Testing) fll 71 2 iz (Load Testing) AL —
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A% BRI/ A T A 8194 00 AR 051 L 7 28 0 o o (S Aok
AR # - IIH S A B P AR I R OG T A fiE 4
A B i R T HG A 0 28 0 3 B 225G 3 T R A IE
AR 2t 2 1 2 IR E AR AT S (A A i
W) W2 AE TR 5 30 A BE - ] A A — il
R R AN e 4 5 PR RE o X — 4o 2 B PR BE
Ut 2 s Ty I P AT ) 2% 52 FRAS B0 R - 2 1 P 5F
S TR A 0 3 P 32t S0E % S 75 AT 7 ] 45 52 Y R Y L X
— i AR ) T A R

k= wllie

N

PEAE I 3 7 I X A a0k R R

R R bk 2 5 [A) I AR i SO0 BE Bk B Y
FE S TR AR K A — B AR AT IH g8 o T 13 B
71 » 5 — AR I A AL PR RE I 3 3 A A U
19 A AT TS E SCPT AR 43 AEL AR A B 1R RE A B
HA — W AT E 1 - 38 5 208 i 552 I3 22 i AN
R S P T B i 22 o A1 2 B DA A 0 A 51 A
AR T 5 472 B 71 0 JRE A R R T 1 N0 3K Y ik B
Rl AE25 7.5 49 P PR RE I S W 2EAT IR A

st |- SRR

DR 72 L

P13 T PRI 1 — R AR

T [ 1 B T ik Y 5 4G 8 B
BP0 O A N R o 1) 2 LT B AR E A T
YER Z 5t % RE I 3 Ji& T BIF 5, AF 58 N B30 Bl &
XV REIN LAY BUAR 7k B DT 2 B T 1) R
FE I X 1) 181 B9F A 2 5 DA R 0 AR B8 14 A RS
WS B FZ 8 A AR R TT
6. 1.1 PEAEI I A 1] 4

PEBEM AL B (Test case) J& 45 b K I 58 ik [
2 55 A B A 8 R T I R (O R e
&) I A Can a7 A i D LI B 85 (Bl

& 12

RHREE LT [/ pcsne

6.1

WS PR T B SO R SRR ) . B 3
(Workload) 72 I 120 &5 4 A1 1w A GEAR

Cotroneo 55 NN e B filh & 14 26 1R BEAT T 4
T s e VA 200 D 2 D O 1 < R E R B TR
AR BT IR AT #AE L SRR I Y B R
THESL . Han &8 A5 ad 22450 52 B K 7 U 1 o
93 Ay s PR R o G2 — 2R M AR R A B AR
KRB, 5 AU B R (18, 300) W] B &
o A BTN S B A i B U 4 10 8T BB 1Y D
PRI I D2 3018 ) s e 5 o T R e Ml 1k B
it 53 P ARE S5 ) S TS, B8] a0 T AR T L B R 1 3R
RS SE ST b 48 A LG T — e M T R B
P BBl ik e X BE B L T A5 A2 R . Cavezza
SFNSVBRSE T AE AT HBE CN A0 S L RE 4 08 %
FIE SR I A& B X MySQL i b 52 3L 5% 0, 45 SR %
B, 2 IR0 o 0 U A B N P A7 T R ) fish &
RE Sk 3 114 B2 38 ] ROR 42 05
6. 1.2 PEREM I i 150 5 18 A

DU 90 55 2 i AA 7 0 3 491 s ) 0 45 R e L
SACE B T A W R e Al ek, R &
FE TR I Bk = A 0 4 P
e 0 1) e R ko B X I 4K T R R, Segura 5§
SR 2R T I A5 3k ( Metamorphic testing) fif
PR 2 05 P n) A AT RE M G A S R T
TERF A2 T SCTT AT 38 2o 74 2 W 4% 3¢ R (Metamorphic
relation) 5 JU P 68 Bk e 1) AT BE Pk, 451 2, 79 5% e S
78O AR N AR P R N AF T 8 AR T 2 i
7 SR S R o 1 DR ) [ S SR A A X
AR F M AR T — R APk K ) G0 AR O R
(10 R AT A T 400 38R 50 36 91 P 45 45 . Barr 58 U X #k
A0 3 A 0 G T T AR T £ R WS L A T A AT
TAERRA AR 9 15 P R A D Y R
O 2. RAEZE ST RS )2 T I T A A e AR
TSR PR T S R e = % M AR R B T T Y
Ja RYEWRSE
6.2 MHXHEGIE

(1) e & 4 2 1 I KA ) 26 B . Han 28 AP %
B, R R e B 3 R R R R E BB U T A R
filk % o BT BT E I EE T I ) C A OC 7R R BB Y
Rl T H Perflearner, 2 T H 15 YK B & AE 8 D1
iy AR R B A D B R 1 25 R T 1 e
XF 300 A~ 7 52 G B ) R AE LA L & BEOK R (4190 1
FIE e 57 10 7 2 5 0 T B AT RE Mk & 5 R R IR 2 B, ik &
4 T 1 ke o Y A SRy WS P D L g 5B b R fih e ik Bk B
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1 TG 5T 5 O M R SR s LR B — /B 43 (500D
JiC 0T B 25 ) ik A Bk B o 25 T LA B R B PerfLearner
K B #RiE 5 4 ¥ (Natural Language Processing)
F{E B 3B (Information Retrival) 3 AR M 7 52 it [
A R B B I E L B AR TS
T8 1 e B A6 0 T EL GA-Prof V7 B RS T e A
KAEREBIPE o Petsios 8 NP B3R 55 12 CAnHE 7
SR W P i B A 15 T T — o D e A AR R
12 SlowFuzz, R FIBOM I IXAESE , 245 5 52 17 I 4%
AW R AR R AT I ) B AT 1R 2 S IR AR I K
AR A 18 R B 22 1 OO I A . SR T
2T ACRE B A SR TG 1 0 A2 A A A

(2) 18 B 45 Fg P AR Bk B 1) 00 oA ] A4 i AR
RUHE 45 4 2 B N B S A #R 8 1R) B, Dhok
SESTRE T BT B B B T — o
T 476 1 v B A T AAD L 0 T B A i R B A ik R
BT ¥ Glider, 322850 32 43 A7 2 7 oy AT R A7 75 AU
fR i B A PR B R v 51 RS B 454 L AR i 4
R A LA BB eI . 45 AN o T T A 45 1 )
IR SRR A P A g S e A B R A9 BR 45 AL
AT o AR e ds AT I ] i i A3 K T e
BRI AR AR T REAF AR RE BRI . TR F ST LA Ry
DT AR BRE A5 i & 3% — B4 A I U RE B8] . Wed
A NS S IR A — A T R R A RS
TE A% 7 i A A (918 1R D AR S I 72 S
R SR J5 T8 A 35 A% Bk A T O 30 BB 6 1 A5 3T B
(Recurrent Computation Graph) & Z¢ J& $# hiin (14 1y
ARG, B 2 A2 B — > BB fih s 7R ) O 25 1
(Worst-case Complexity) il FE 4 .

(3) MR ) 58 . Stefan 28 ABY 204 738+
FAS Java T 5, & AU 2> % (0. 37 % ~ 3. 4%) Tl
H I & #2395 PERE H ool ik, HAR T — M)
L RE oIt M4 B8 B oo I o B R 0 H i AR S
BIA BT EE i 2 A R 8 AT A I
[ (KF 4h) ., Leitner Z£ AP B T 111 4~ Java Wi
H ok B4 R 22 800t B A L o5 4 BRI RE I i T &
NG T H oA A BRI OF BB+ o0
B JO W R B AR A A o [ I T R T A
e R BLPERE ) 5 A 9 5 B O6F 12 1 BE ok Bes 1Y
MR AR o &1 % A ) 8, Ding 48 AW 42 T LA
FHERA Sy BE 0 3 A 0 P BE Bk R L o o B s R 55
HEZR AR AR b 3t 127 AR RE Bk A ool i B
80. 3 %6 Iy file s 5 1T LA B 28 b — A oo U B 35 . AR

T 6 AN P R B BE L AL A 4 (9. 200 ~
20. 6 Y0) L oT I ] LA HE e B 48 A IS 1 25 R D
RTE T, HoR B el A B 55 2 sk B AR o B X)X
— [, AT L3 i I A 0 PG S 9 HE e B ik i
B /HERP (Test case selection/prioritization) $2 /&5 ¥4
il e o A6 0 1) 54 %6 . X F i # . Huang 58 AV 45
P A 3 A b FUA 7 20 AR BT o 2 R AT P R
I3, PRIk 32 A AT 2o 9 0T 5 A P S A R e i 11 A
728 BARAE C B R 3C R BB O G 46D S i — &
B RS HLIN . 2l 3 Bl A e 2 i i AR AR T
M T3 —J5 T Mostafa % N5 48 Y L 0 3 17 5% 45 1 fig
IR ] T IR AR A2 B, BT L 322 AT BB X 54> Wit
A B A A S A [i) I A B3 X A i ) S o A
VIS R A R R L I EPOR E 3 3 A RO E £ N 1 i
SRR fith S M RE R B0 IR 1
6.3 MiAMEFEZE

(1) 3 i 722 I 42, W58 722 9] 42 ( Metamorphic
Testing) J5LJe £ 2 GE I 1K A Bk = P38 75 IR A
MIEEA o B Q0 B8 F sin (o) 2 A5 1 530 o i v] 5 5
cos(a—m/2) T 45 2L b X 45 0. 78 M 6E I 1€ 2 45
AT 2R At ok Ao gt A G 2R S Bk B A . Liu 4
NV S B R A A o B R DA P A K S
R R SR Y A TR R 20 3 A ) ) Y
T I M 32 S I T REAETE MR BE BRI . kT %A
BAIT % T P fiE B B A 0 T 2. AMOEBA., 5@ 1 15 1
SERY (e A WHERE #1 GROUP BY 32 80 )i
J ) AR v 2 R = T IN s AR < <<is B0
PR J2 T 1) 78 Sy 3 1 SCOAH ) 14 4 30 38 ) o [) 1) 55
728 S o) (A A 90 1 R P RE AR 22 S 9 7 ) gk
1o Ba 58 AN EF X R IR FE i LBl = R S
PR B A% NSO 128 AT F A 2% 1 5 ™ A 1 2 )
TE )RR LG T AR T RORA 1 A 30 55 ) AN R (8] EE OR
FEBO A W 45 R — B AN S L AR T B
PE“EXPLANHLH . ik G AT K 52 Fr P ik 5 B iy
I3 59 A ROKS D HE O S P SRR P RE R B .
Johnston ¢ N\ %2 Segura & A7 1 J8 &, i —
A IRER T TR O AR A PERE e A AR N L s AR 2
e Z R G VE M TT #7843 (9174l . Nolasco 48 A
BEXT 00 OC AR SR I Sh AL AR AR A ), $2 T —
T X R 2 Y gt 2 5 R R IO kL W] B S A R
SCARTREE e AN [R) B9 77 3% 8 0 9o 24 7 7 ook
IS PRS2 410 B A7 I [ T REAA TR AR 22 57 o LA W]
R PERE I U .

(2) FETHAFBCE o BT BC B A o 45 i 5% I
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RE S AL s — R AR PR A7 TE VR RE R I PR RE S
PIE B 19 O R LA HEAT 1 B B B A DU

5 —2KWEFE . Chen 2 AP7 I T AT 5 40
FrAFEOARES T AR 503805 PR AR 2 18] 1 23 A O &
T 220 0P P R A AL+ it TR AR A 51 A AR e 1 e £
175 D0 AN S DR 1 B0 AT IR 18] o 5 ) 3 b A 56 2wl
PR BE Bk B R AL - O I & B R 1R 32 17 1E 3 A
A PERE BRI ) 22 AR L TR . Li E AR T
Java B/F A IC B 1Y R BE T B0 I RE 1 R R

191 i 3 T (L 6 00 R KPR T I (] R 4 o 4

I it 5B A ik T A LearnConf J3 7 Bt B AH 2% 1Y
AR AR 20 HE W E 1 %) 1 B 1) 52 e A L 5 B O R

B Gy A R AE R s AT I PR RE MG B SR R

Bl Xt T P BB S, Veelez 28 AN R A &
G3HT BRI AE AN [R) 7 20T T B X 3R SR )
RESZIN , AH ELF K O A 1 5 1 28 G e B - R A
AT 15 T IR A B A B AF i Al g Bk A
1R R HER 2R . W5 AT DARS B T K 8 B G 1Y) B R 4K
B PERE o 5] 2 BHLAigE il A AR B 3 D B Ay i BE A B AR
Chnfm ) #E I B .

SRR, He S NV B L R0 R AR
R ) B IR E A B M E R O, 5P RE D
1B A B FE 0 2 W, 7 IR 45 4 i 1R R 2
(14 B8 Bkt o 415 15 T A 56 o PR I A Ok T R O 1
P RE i 3 8 T R AF , & B R T A — o T T
PE T JE T RE AR Ak T 8 R — 0T LAAE by 1 fE i B
a0 e T . R A 2 DA A T B R SO R
Bl 42 HCHC R Y R L O 5R TP e D0 R I I A
O 1M i ) R

(3) B F i B d A S B o N TR AR 1 R SR )
St ABVF 2201 55 38 48+ 43 A B 9] G R A B dE
GEAT WA S AS T S5 R IIOAE 55 . 70 o 19 4 A 52 B
W JF & N BB B T — S R e A g R S B L O F
b2k
Trubiani % A" B F Y 58 A A 7 K tES
PRSI AE Java B2 )57 d HL 2 A T i B e A 52 e i O
2 ) — o i S e A S R 1) O R AT 5 i (]
M5 IAZ SRR TS AT 0 B AR B 5T P ek
H AL KA AR (P BH 28 S R B LA B R AR 5508 )
— 7 H ) Bl BHL 2, LR ¥ 14 B 02 oA ECER AT B ] L b
T ORI AR TP 1 T A BRI BSOT AT I ) SRR 2 (]

i B e R 592 R 2 3 BOME AR e G SR g

e —E SRR BT HMENL S . 50t A s
Kl T H JPAD. 3 Jl Load test 3K 4]
TE Java BPF RN Y OR Hi BE . (E AR R L X
58 BT 0 A9 e A 52 B Ok B T 1998 ~2003 4F (19 i
FERCR ARAT LI T VR 22 D sk R Y P R Bk X
EB TSRO Al A L IR B = A S i TR
Sl BT S ok G 5 A PERE AL
6.4 EKE/NE

S TF R N B3 0 D1 R8Il 4 5 DR B (BT
M R GRS  E AR D B L B RE DN
5 o RABRWPFE ] T RO N FAF A B RE I . 75—
7 s A J7 3 B E A XA S R T T T
EARALRE AT X 4 R 28 R A1 sl 7 A 1 37 B
PTUE » B  X fER A A0 BA  B  J a a DC P A S
ORI 5 A1 ) THE B A 5 1) 1 BB 5 s o T DIC T T 5 30 19
{4 P8 R T A D00 ke 6 o KT o 24 A7) dle 238 35 P 1) T
T VR RE I G I Y e R Bk A ATD R AT AR B L R SR B
FE A EVEREI AT i T BE 5T

7 e R 3T R

H T 0F L3R AR R 23 A B T A LTE 1 RE
P A G H o AE N 7 3 ) ) S [ SR O X G
R R R 1) r 2 5 L ok 5 AG I RE 7 1 PR A
FIERE L 2l i b B = A>Ty Th] ) ik
7.1 R B

P BE MR B A B . SR T A S T BU TR RE B IE
R o B A R R . B 14 R T 3R 2 ST AT
SR B DU AR IR L 2 R (83. 100) BB
FE AR B B I 4 45 B0 A A D e
I BN AT 2R =07 L v D Bt o AR
SO PEREIN A B Bl A I A o

P SLRFERGINAREG] B TR
H=TTEREEAENS = A4 N
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s~/ \45%
B 14 Bh 25k Sl e A6 I i Re i) A T B
Kb A | A A 5 B R R A BCHE L G
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Apache Benchmark) . 11 5 ] i, T. B (40 sysbench-
tpee.yesb) Ak RE I A T A (4 SPEC CPU £ 41,
AT IS python ##E f1)  W] X b SPEC CPU
HOHE A0 30 4 S Ay A I A1 1 e R BRI T
AR L7 (0 BE Al . A8 Gt ok 2 T HL G R HURE A B
TR aas A 19140 sysbench-tpee JiT 2 i (14 B35 22 45
AR RASUZ K IL—f . ©A KREHFR RN,
4 RE Bk B 110 fioh 5 2 B O A E R A R O
22 WA BAAR ZR% 2 RE I 4K v i) B 0 0 3 46 80 2R G ik
AR WO S R BRI 2k o X T A i A AR R IR
FHB)FEMED AR 3 B Sl b v ae il X i 5
D CRE] o DRGSR AF ST AT 5 T P BE D s A i) 2
g P A g 0 A ) 2 A
7.2 EWIER

P B Bl o A6 00 AP 5 30 v ARG I ) ke e A
fli R BE ST, SCRT A0 3 S K I A g sk 8 R0 Gk B
7 s R B B B . BB AG e DR T LA
KrRE Ty . 2 2 JR7R 1 P BR B e 4 I T B AE PF Ak
iU N EOR AR AT N o8 7 N [ B D = NP o s

B B AR LA [R) o 90 m 8 20 TR R — A AR B
PR — > B+ BORE B AT 7 4 AR A 5 A — A kB
DR 0 2 X 31 19 22 5 AN R AT 4 T

o R o> T BRI 1 Py s oK A kL A
) A BRI S © Rk B b AT T B (HE A
TGRS BB T AR BRT N AR A e
TEER] 3 2 PR TARR T Dy s 2 0Bk B A
R TR G 28 AR gk B Ak B 1 7 S E =
=28 (D) TP IR CRE 8 J7 SR BE T B 120
R B SR G o IR Tk AL A R R B ) S
FIREAS B9 )2 1 ARBTG5 (2) R ZEBFFE 18 S0P iy
AP S WRITEE T . HE TS5 2 A7
EETEX AT Z A 5 (3) NI ABKE . I
7 REALAE T -5 ke B A8 X O [ ) 0 o e A
HERAR . NP sk B St N TR AR
R BB FE RN 427 PR A BB Ty 15 A SCH )
T EA WU P s B R0 BE Bk B B 3 0 T i AT
RSN R Z% .

R 2 AEMEREGRBA N T B H A0 sE SRR

5T AR THAM T S B BB 3 T 5 T3 58 oA Gk B SRS
FSE’ 130471 Cachetor / / 14 KA Java B4
ICSE’13015) Toddler 11 FF IR ¢ 42 th K Java B
OOPSLA 140541 EventBreak 2 FF U5 g 4 R Web #4:
ICSE’14057] — / / 20 ORM # f:
ICSE’ 15017] Caramel / / 150 I LRl AR A
PLDI 150201 CLARITY 20 TR 72 Collection JF
ISSTA’ 16550 SyncProf 13 T U5 PR — KT R A A
FSE’ 16057 GLIDER 12 IRy 34 i Java B
ASPLOS’ 17043 REDSPY / / 3 /N A DU AR )
CCS? 176561 SlowFuzz / / 9 INELFE
ASE’ 180341 Perflearner 7 JFIE -+ — C/CH+ KB #x A4:
EuroSys’ 1833 PCatch 15 T U5 P 7 Java KR %5 R4t
FSE’ 19015 JXPerf 31 PiR/ S 6 Java /N AR (4
ASE’20[100] CP-Detector 43 FFIEE+ 52 13 C/CH+ R
ISSTA’ 20018 DPFuzz / / 4 BLgs 2 > g
ASE’21L63] MDPer{Fuzz / / 216 MarkDown % 1% 2%
ICSE’ 22019 AMOEBA / / 39 B 1R
FSE’ 22037 DeepPerf / / 105 VR 2 3
TSE’23L102] JPAD 90 FER 52 4 Java KTUIR %5 R4t
ICSE’ 240011 CERT / / 13 B

SON=E S /S C S =g iUN ] RN L/ L |
H & KGN MySQL H2 %,

(i) 38 Fi sk B 8 AR 42, 40 JIRA (MongoDB,
Hadoop %§) .Bugzilla(httpd, gcc %8) . GitHub Issue
List,Launchpad %,

(i) FF IR ) & 41 X %, 4 StackOverflow,
Docker forum 4§,

24 T » 1 B R o G AR B R N R A
X TR I HR C/C A= R BB i 4G I 4
AAAFR WIS (8] HAFAER) T 2P (1) &
UL 7 1 i O R P B/ ) R AR A S
C/CHHREF IR & Rtk & 2 R R e 2
2 (2) BA T7 5 SR R 20 B B R
LI 12 78 73 3 I R R 11 1 AR &2 2% B2 2 i
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B 75 3 AT DU B RIS R A 3 A8 A 1 SRt
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L Z o 2 T 003 1 7 i AR A T T 2
ft isf 18] LB 3 1) o 2 AR o Rl L e 207 i OB T A
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G5 T Profiling 1 J5 1 BE W A B U1E R
el AE B B A I 1 s I O ) 5 B A
I ) R AR A 0 S 3 T T R A S T v L H B
T Profiling B J7 2 iy 28 i P T 5 , 38 5 A] L@ 48 34
B SHRONA R 2 T GE AL BRI A B
REJ A0 6 T 2230 5 X N B3, T DAAE 26 5 v
FR 5 B T PR T A AR R B
7.4 HRIZTE S XM BE BR A AL I B 2 M

N RE BB R AE T AN [R) 4 B2 0 & 0 B4 v
RE R B A7 2 5 18 5 R MR AH DG Y 47 AT R AE L (HLME B
Bea R I 5k T A8 AN B LR

PEBE Bl b REAE b A 7E S R 1R E G Y — Ry
fiE o 9 0 AR P15 2] 8 25 th I AE AT fu] — Fh S5
RS54 1 4 B 1 5 P s Toddlert™ 5t &1 X A [] Bk
Pt T C/CH + Rl Java P Fh iR AS 1Y S B
T H . 53— 07T 5 5 R P 2370 SR AN [m] 1) ik
FARFIE . 0, Java 2 {80 £ %€ (Collection)
X R B ARE HE AT e AS 48 A L TT — L 36 2 2 Y 2 31
NG R 4 R M AR RN i Ab, Java (1
JVM HbE s 2 S BOH 78 #1395 4 5] A1 6E
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