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Commit Message Generation Based on Large Language Models

XU Sheng-Bin', JIA Lin-Jie', XU Tang-Zhi', ZHU Xiao-Rui’, YU Ping', XU Feng', MA Xiao-Xing'
'(State Key Laboratory for Novel Software Technology (Nanjing University), Nanjing 210023, China)
*(College of Information Engineering, Nanjing Xiaozhuang University, Nanjing 211171, China)

Abstract: Commit messages are natural language text that describe code changes and are crucial for understanding code and its evolution.
Constrained by software development costs and related factors, developers often fail to carefully craft commit messages, resulting in
unsatisfactory quality in existing software projects. As a result, commit message generation has gained widespread attention. Current work
mainly involves collecting commit message data from open-source software projects and training deep learning models on this data to
accomplish the task. However, due to the quality issues of open-source project data, existing methods struggle to achieve satisfactory
performance. Large language models, by pre-training on vast amounts of code and text data, learn rich linguistic patterns and world
knowledge, enabling the generation of high-quality, natural, and contextually appropriate text, thus providing new directions for commit
message generation. This study proposes a commit message generation method based on large language models, in which large language
models are applied to commit message generation through techniques such as in-context learning and model fine-tuning. Two example
retrieval methods are employed to enhance the in-context learning approach. The generated text is then analyzed in terms of naturalness

and relevance, and the strengths and limitations of the large language model-based methods, as well as ways to address these limitations,
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are examined. Experiments demonstrate that large language models outperform baseline methods. In addition, chain-of-thought reasoning
and larger-scale models can address the issue of insufficient understanding of code changes.

Key words: commit message generation; large language model (LLM); in-context learning; model fine-tuning
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ARG (0 Git) ZRIF RN S8 5 5258 H AL FANR 58 B A2 (ACHS B 2. 35215 B LA B ARG 5 B L2 3L, 7T
DA e N B2 TE T RN B A A 2 B 1 B T bR 8 A S B 5 v /2 i L BRI, 358 S OB IT R
AN AT ERCER (1 — &, R B AR AN RS b R R AR B 1 ROR T A S AR AL B R X B 352 H
TR, B A B SCH AR 0 EX T IR GOk Z 5. BAh, BT R PR AR B T R IR
RS AR I EE, it — DN T IF RN G DA, SRR IF R AR S5 R M, 358 H S e WO RN B,
SEAFIE AR AE A EFR . BRI R S

AR

--- a/src/main/java/org/acra/ErrorReporter.java

+++ b/src/main/java/org/acra/ErrorReporter.java

@@ -393,7 +393,7 @@ void deletePendingReports() {
* This method looks for pending reports and does the action required
* depending on the interaction mode set.
*/

- private void checkReportsOnApplicationStart() {

+ public void checkReportsOnApplicationStart() {

// Delete any old unsent reports if this is a newer version of the app
// than when we last started.

#1222 H & Put ErrorReporter.checkReportsOnApplicationStart() back in the public api
1 GitHub 1 —ANE I A AR T8 R o B4R 28 H 3
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BT IETCEAE A Nk s R A H 3.
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GEN, RE A RO BRSSO A BB AR AE I I 2 FIME 55
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ATIE TR
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You are an expert programmer who is good at summarizing
code changes. Please generate a succinct summary as the
COMMIT MESSAGE for the given CODE CHANGES. The L
CODE CHANGES are in git diff format. Remember to write

only one line.

CODE CHNAGES: ~

b

=

--- a/.../ConnectorManager.java

+++ b/.../ConnectorManager. java

@@ -98,7 +98,7 @@ public class ConnectorManager
@PreDestroy
public void stop()
{

if (stopped.compareAndset(false, true)) { >_ KNFEAR
if (stopped.getAndSet(true)) { Xk N
return; PN
¥
Fix connector shutdown
-/
CODE CHNAGES:
--- a/.../MessageView.java
+++ b/.../MessageView. java
@@ -105,6 +105,7 @@ public class MessageView extends Activity
public boolean onkeyDown(int keyCode, KeyEvent event) {
switch (keyCode) { N
case KeyEvent.KEYCODE_DEL: { onDelete(); return true;} FFIEEA,
case KeyEvent.KEYCODE_D: { onDelete(); return true;} T
case KeyEvent.KEYCODE_F: { onForward(); return true;} WL HERT
case KeyEvent.KEYCODE_A: { onReplyAll(); return true; }
case KeyEvent.KEYCODE_R: { onReply(); return true; }

COMMIT MESSAGE:
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FIREAAE A B AR A28 T A AR BURE A 4. AT NNGen 57 —#Hf, ARRBASTE i 193013k (DA — — 27 Rl +++" 4T 8
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o FET1E S 17 k. AR E ARG SE1E 17 0 2 A A E R K ZE R S 80RO USRS T H & 8
I A DA 2R B AR PR AR A T, 3 A AR AR A B A SO AR B R AR B -4 B AN SCR A Xu AU TR
A P QA AR B8 A AR 5 70 CoDiSum SRERACAS AR 58 (1415 S 1) S e n I 2 T ATV SCHIALE (R R BT 5,
SR ) R AR I 25— A CoDiSum B2, 4R J5 8 H CoDiSum 2 (1) 4253 36 734 B brARADAE 58 1Bk} PE
ARG AR B i B 1) . 25 8 3 CoDiSum Jith 25 2346 — S AND A8 BB 4R i B 1) 27 41, AR SC AP RSP 35110 7
KREAREFTHHHME R, 5308 a8, B8 AR RoR, T3 R & AR 5L AL/ AR HS 28 58 )38 SCHU
FE, e n MEAAES B AR AR TE B A AU AR 2R

KA H AR AS B 26 2 10 MHBUEEA (R 1 = 10). 38 70 BE A BB TR B N 2 MR 4R 20 RE AR 22 ST 1) B
AR B — S AR A AT SR FOHE R, AR 2 H AR GRS AR T8 FOAH L A AD AR B 1) BLEU-4 {8 ({EER KR 9
RAG7E 5E SCAGERAH L), BA 5-Shot B A, IhET 7 2 S m AR 78 5 MEARVE 7R, 231% 4% BLEU-4 (K
(K1 5 ANREARBETE. 5 R KA 5 AR B A AT AR TR B /8 A R LA 2 2 1), BLEU-4 RS K (1B AR 2 3H 76 3188 45
FEAR ST (4 .
2.3 RIBHIENE

ORI B R R 7 2 LR R BRAG I GRRE AR AR A AR R Se AT 2K, A bG b S22 37k, o 4 42
AR B0 B, PR AR Y T LB 7 SIS I AR R, AR R U, B 4 R T RIS, 4252 H
) ZInH L OE P T RO T8 SRR ATAR . TR AT 55 43 3 3 L1676 A U B 5 AR AR B AR AR AT H
&, ARSAS RN A H B AT 5148 F“CODE CHANGES HI“COMMIT MESSAGE™ 3871, i i 4 Fi 7~ — 1] so 7
1145, 14550 i e B b N B AL, O SE I 5, A IURE AR Sar N SRR 2, h i 4558 H R4 B S AR A b 4.

Please generate a commit message for the given code changes.
CODE CHANGES:

--- a/.../ConnectorManager.java

+++ b/.../ConnectorManager. java

@@ -98,7 +98,7 @@ public class ConnectorManager
@PreDestroy
public void stop()
{

if (stopped.compareAndset(false, true)) {
if (stopped.getAndSet(true)) {

} H
COMMIT MESSAGE:

l Fix connector shutdown ‘

4 i BCE T RS H B USSR R AR
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3.1 XWRE

Bl 1257 HEARAES A Xu AT A 90 661 ANVIZASH, #2358 H &) o4l sE 4. %3
PEEERIETF GitHub - 1000 MMFRAT 1 Java T H, S0 P& I8 R E, AR &SRR, FuRE SR E
FAREE 34T LT3, X2 git diff FIERIA LR SCAT S, 78 RT S vERD vl e v BUS T 30 T, ASCE X — . %
Yo 2 RERLR 2 B 24, B EAE AR 4R, eIl ZREE K/ A 75 000, BAIESE K/ 8 000, Tt K/ K
7661, ARG U T O BRIy, B CEIRE T, WARE TR A AR, IR EIE NS R 11E
RHEE; S B B R, 3 SE R SRR AT A, B SR VT Al TR BUR, B R E MR B, 3% 1 JBR T B SEH R
A B AT RN GRS B, BT oRmAME DU s Mrbal DUE a4 8 A QR A8 3 S 1R (1)
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AT EAE 1027 47 2 18], A D HR o ARS AL SO HAT Bl 27 47, B 5 o 1 S i AR AR S8 SR ) B ARAT
oo
R BAREP AR TR Se i
A S AT H g it (17)
FEE BUME BKME T4 b i Lg%

B FEA S

V%S 75000 22.0 10.0 97.0 14.0 19.5 27.0
ISIF4E 8000 21.9 10.0 91.0 14.0 19.0 27.0
MR 7661 21.8 10.0 85.0 14.0 19.0 27.0
2232
2000 F
1596
i
= 1500 F 1380
ﬁ 1047
4% 1000
= 628 728
500 +
0

10-14 15719 20-24 2529  30-34 =35
ARG AL AT KX 18]

K5 DA AR AL B SR AT H o) A

FELL Ty AR SEH % H] NNGen 7571, CoDiSum 773 "1 FIRA J7 ik "Wk JE 26 753, Hrh, NNGen 72
— R TR 2R 1 7 v, A5 R S B AR A AR B R R A [ B, T T R ) D AR S AR BLRE S B N SRR AR L AR
A e AR 5 AR AE H & CoDiSum A1 FIRA /2 A i Sk If 5 T 5% 2 3R 58 H B A4 B i, #0R A 4w i 35 -
f 2% %44, CoDiSum £ [ i g A5 A A 25 58 45 ) RIAR ALY [ SR 15 U455 &, JLARAD 2% 30 40 51 N5 DL 4 BRI S 35 A
HINTF# D1, FIRA J5 VA A00RL R B 2 n ARG AR 58, SR 5 180 I b 22 I 4 30 AT S 0, 1) 25 38 3 R A 51 N5
S

SIS SERIEH T GPT-3.5 A LLaMA {E KB SRR, 5138 A TR 1 R S0 >16e 0y, a3 AT
B AL O 5 . GPT-3.5 R VR AL, 3@ i AP 907 AT H, i FH I 3k FH (R AR 78 42 R A ““gpt-3.5-turbo-
06137, L H temperature A 0 LA/ A B AN 5 14 IR B8 7 4 FH 2R A (0-shot) FITFALEEA (1-shot) W &,
WAE T HAFEA (S-shot) X &, ZHINT FIKFE MR, A dE— DI BIREAA B SR E R, 285 IBR G, R
Xt“llama-7b”#E4T 7 LoRA 0 ™), ROl S HCER B BB D Q AEFEM V AEFE, MM ME A RK B BN 8, 4N T
alpha HO{H 5 BN 16. TR HHE RN E N 128, epoch B E A 3, AL 2418 AdamW!™), 22 315 5 0.0003, /i 100
BTG, BIZE 200 252 EIRIESE RIRE, 5518 F AR I E4E - R IR I I B AL A -1 DU,
3.2 RQI: KiBSHRAEFIHR

# 2 JE/R T CoDiSum KAFEIRE T KB 5B T30 H A SUT S 4 . 6 KI5 S A, A TR
LB ) GPT-0-shot £ BLEU-4. METEOR. ROUGE-L iX 3 /ME#x FASHERL T Felr 13k 2k /71 FIRA. F, BLEU-4
THARSHRETE T 22.1%; METEOR (AT 2T T 57.3%; ROUGE-L fHAHSHRETL T 2.5%. X R W] K18 5 AR AL LA H
VEAIMT S5 HE R 5 L EL 2 R IR 17 Hh 5 B 38 H B AR BT 55

GPT-1-shot 1 GPT-5-shot X B {5 A [F] & 7451 f K15 35 Y /b KA 2 S R 2R 5 GPT-0-shot #H L, GPT-
1-shot 7£ BLEU-4. METEOR. ROUGE-L f&#5 L4y SIAHXHEH 17.7% 3.5% 2.5%, & B HAS R B RE AR 68 2



g HAR AR wrrnd oo e

FRTFKIE S HRMERE. 46, S GPT-5-shot 1 GPT-1-shot K45 8, GPT-5-shot 7 3 P8R _L#E XA M/ AR
ST (DT 1.0%), 2 B {7 38 IR iR A R 52+ K08 5 BB ORI 3T BL.

GPT-1-shot-T FI GPT-5-shot-T X RL{H FH & T 17 T AHALLBE EAT 7 191 46 2% INF K05 5 B BY /D A 2% ST BUAR B R
5 GPT-1-shot %} t, GPT-1-shot-T £ BLEU-4. METEOR. ROUGE-L &5 2> HIAHST R TF 43.1% 0.7%.
15.5%. 5 GPT-5-shot 4l Et,, GPT-5-shot-T £ BLEU-4. METEOR. ROUGE-L f&¥5_E4> BIANHRET; 61.0%. 7.8%-
22.9%. iR gh FRITESRR RGN BOE R RS G0 R, 28T 18 Jo A AL IR 28 07 v AR T 7 K8 B BB 1 4%
. Bk, GPT-5-shot-T tt GPT-1-shot-T 7£ 3 Mabs L HIAXHET 13.6% 7.1%- 7.4%, 2R B HGINAH AR A 40
AeA BRI AR,

*2 KIEFHMAI TR HE AL HIA BIEL R (%)

J7i%: BLEU-4 METEOR ROUGE-L
NNGen 2.16 434 9.44
CoDiSum 2.19 7.46 20.02
FIRA 4.26 9.18 20.59
GPT-0-shot 5.20 14.44 21.89
GPT-1-shot 6.12 14.95 22.43
GPT-5-shot 6.18 14.97 22.62
GPT-1-shot-T 8.76 15.06 25.90
GPT-5-shot-T 9.95 16.14 27.81
GPT-1-shot-S 7.28 13.70 23.79
GPT-5-shot-S 8.49 14.82 25.70
LLaMA 8.18 12.76 26.45

GPT-1-shot-S Fl GPT-5-shot-S {1 3 T ARLEE IRl 2 J7 . 5 GPT-1-shot Al GPT-5-shot AH L, #£7R
15 %5 F A R A 5 9%, GPT-1-shot-S il GPT-5-shot-S £ BLEU-4 ll ROUGE-L 45 A5 1 S 32T, F-VUKGIE A AL
FEAR R FE R, GPT-5-shot-S Lt GPT-1-shot-S [¥JAH X $2 T+ FF VR IIE B B AR URE AR B B RS2 T AL R 55
GPT-1-shot-T fl GPT-5-shot-T MLk, 7= I A EH FIfE 5 F, GPT-1-shot-S Al GPT-5-shot-S /£ 4= #5Hx_L 5 2 H.
BB ZEE, RATERR HEAE AT b, 170 - AL~ His SRS AR B R 1 B8 A 24 J5 SO 6 s 7l
TRAE AR RE AR FOARYE 17 70 A ALLEE RN SCAR LA G 22 BT A AR ALURE AR . MASC A Sk AT LA HA ] SO AR BRE AR 5 150
FEAR AR E , 108 SCHAEAR A 2. MAS 2R T3 44T, FE T8 SO ARBURE (ARG 2R D7 v A0 1m) T3 BAH IR 330 B 1)
FEARVENMAURE A, M0 H MR R IS SRR 25 B (W18 S X A RLFE), X2 S B Flos
K Z AR ZE T R TR A e A, RSB T 2RI A3 43t 2 (R0 H A8 — i\, 15 SORALBEAR 2R T R 42
NG NS IR N 2 A i 22 BE K, R R SR B 72

W G I LLaMA #%07F BLEU-4. METEOR. ROUGE-L fg#r_EXF Eb e i (1 3£ 28 U7 i FIRA 43 Sl AR T
T 92.1%- 39.0%. 28.5%, FRURFR W KAA AN FELE TV AR 55— 07 T, S LLaMA JH3% 18 fEiX e fg 7 -
i B AFI bR S0 51 J5 9 GPT-5-shot-T, iX Al ¢ LLaMA & & 2508w/ BIgH #47  B RS H &7 %, It
b, ORI AR AR5 S A BT 5 50E, 5 SR RS S S5 AR, 5w iR 24 R 22 A ESUR.

g5 LN, e A8 HEAERUTSS b, KBS ALY R SCESIRGOR R E T RO TIEL 1%, KW T KIE
SERONEN A . BN SCERE T, m IR R HET B SR AR R AR HE TR SO AR B (A R 5 v A
T 5 T8 SCHILRE ARG 2R 73, 3275 o 3 DA ADURE AR B L REAR RIS S I BU AR AR, SR ILE T 1) GPT-5-
shot-T J7¥:7E BLEU-4. METEOR. ROUGE-L fi#5 EMZEXHEN M R 9.95%. 16.14%. 27.81%, A RKH
T+ 20, TRER KBRS R AT IR AT
33 RQ2: KiIEEHEEANKBESTE

IR HT KIS S A SR, AR 7E RQ1 45 BIGFEEAE Lk — 5t T 00T, Je AR EE A HLiE



hZR A TFRIETAHER R D E4 K 9

B 500 2555048, SR8 5 MFERE H BTS2 AR 2T H 285 AR5 A8 58 (1A 50 1 P A4 36 228 SURFI A SO AR AT A
T, BT T AR 45 S AT 404, TP R R IR AT 0 R N A S A 5 BEARAR B, LB R AREE T IR,
B PR B C B AR AR H B S R B F O ILECREE, R EH R UAR TR L EEE, &5
BEHRER.

PR R 23 P2 A, B AR X R — AN T, TUEE S 1| MDA R 4 ZIRTHE (Al SE R A&
DL CoDiSum. GPT-5-shot-T+ LLaMA 4 p#25¢ H &), TUH A& 1258 H E AR B ACKRIFE 5. F5iE
N R 2 AR AE TURNE B0 264258 B B I T S PEAAR DG T 43, W3 10 BOTE B #0015, A BIX AR 22 4022
PR BE IR D FRE N A N ARG BRiE 5 SR R, AR B 2 R AR N UBGZAT 2. AN R
TN T Xt 7] — 26 B4 (K14 431 5 Kendall AH 5% 2401, Rk 43 BORIAR S M 20 B AR 5 RECT3ME 2R 0.54
H10.59, B ISR IEAH M, Ui BAARVE N 530 AH RIEOE (93T 4 B m ( — ShE. A e 0% i AR N R 1)
IO RIIE (PR RERAD) 2 JF1E NG AIRC H BN RAS . BAMREMESH S MEHAHEELB N EIE
NP BT A 5 AR 5E AR, SRR 2R 2] 50 AR,

--- a/src/main/java/org/opentripplanner/profile/RaptorWorkerTimetable.java
+++ b/src/main/java/org/opentripplanner/profile/RaptoriWorkerTimetable.java
@@ -168,6 +168,7 @@ public class RaptorWorkerTimetable implements Serializable {
break;
case RANDOM: REIREA
time += random.nextInt(headwaySecs[trip]);
+ break;
case HALF_HEADWAY:
default:
time += headwaySecs[trip] / 2;

#2232 H & add break statement so we don't fall through to adding too much to boarding time.

--- a/src/main/java/org/opentripplanner/profile/RaptorWorkerData.java
+++ b/src/main/java/org/opentripplanner/profile/RaptorWorkerData.java
@@ -258,6 +258,7 @@ public class RaptorWorkerData implements Serializable {
continue; e
timetablesForPattern.add(timetable); TATCARTIREA
+ timetable.raptorData = this;
// TODO: patternForIndex, indexForPattern

#2232 H & set raptordata on added trip patterns.

--- a/h2o-core/src/main/java/water/util/TwoDimTable. java
+++ b/h20-core/src/main/java/water/util/TwoDimTable. java
@@ -172,6 +172,7 @@ public class TwoDimTable extends Iced {
case "string":
for (int r = @; r < rowDim; ++r) 5 AR A
set(r, c, strCellvalues[r][c]);
+ break;
default:
throw new IllegalArgumentException("Column type " + colTypes[c] + " is
not supported.");

}

#2722 H & Fix TwoDimTable switch.

6 HRACH A AT 55 AR 1 3 JTAR URE A AN SURMLLAE A

Kl 7(a) o 1 3258 HAE T EEAT 70 KIS SR 0 A ek b, 4 KA 4858 H BRI K T55T 3 7, Wit fe
A E, R CoDiSum J7%2x A2 lUAHXT 5 % (43/500) R 72 A3 28 H & 4k SR A i 4 n] 152 22 (12 58 H
&, Horb 37 SRR BN E S RAFT S UNK™, 6 22 Byt 5 B 8 fuin]. B K15 5 BRI ik A e 5 H
EAEAE LR P 8L, U B K 5 R R Al (8 SCASAE P b B M 27 30 D5 VA SR AR 35 W mT s ik v 28
PB4 H &, CoDiSum J5iE #1973 it BL B 4t /N T2 -4 58 H XS A5 73 ) H Bk 8, LLaMA filcifil U5
LRI AT H 5 4 LB 5, GPT-5-shot-T A2 K42 H &80 5 B UR &. 52 F R H EM



10 AR AR wrrrdp xR G )

Et, LLaMA fftif 5 i A i3 52 H A S L A T B L, wT e JL DR i e o8 P 9 5 H 8 e o AN g v
BUKTE 5 BRSO E BURE 71 T B, GPT-5-shot-T J5E AL OCAS (T B A B T 2532 5¢ H 38 LLaMA i
A FRAE H &, U BT S0 3] RE S A AR KA SRR AR B SA [ RE

B 7(b) RXTRAE HEMRNEST 705 A 45 R A . AS 458 H B #1370 70 A Bk HE, CoDiSum A R AZ
HEMRVER 2 E 2 AR ENRZE, W27 EAE RS H EAM RN LSS E R HEZBEK.
LLaMA i J& £ 52 52 H & L CoDiSum A2 st 3 52 H B 4, (HHAG > L2 A fE b 45 BUE MR, R
W HAE MR S SR H B AL — 2 280, TR S 9 LLaMA B ReR 4 B ARG AR 5, J DR AT REAE T
LLaMA 8 SEOREA K SAEEE B A IF . GPT-5-shot-T kA MR Z H EMIL S HIRCHEE L
IIARAE R RRBF IR, R WIRIE 5 ALE I bR o0 2] AR A AR B S AR AR 3 — B3R A2 H &

Reference 26 o Reference 28 202
250 | s CoDiSum 200 | == CoDiSum
s [ LaMA 20%04 s [LaMA 176
200 | ™= GPT-5-shot-T 199 w GPT-5-shot-T 165 168
182 172 150 | 144 -

Zisot =2 " 122!
= B 971
= 101 3100 84 86

100 85 73 73

LIRS HEiE [P et
(a) ATEEMEIT 45 R (OFESELIREaES

K7 3RACH & M RTEEPE AR AT 20 4

IRARS H GPT-5-shot-T Jri B i {3242 H M S H 4 58 H B KIS 20, GPT-5-shot-T A2 sl 22 H 54573
E TR SR OB MEIRG 249 %, Hig 102 680 ZIEEM 4 & UL B ART X M SRS 0 SN BEE
100 2, A 32 2k ZFEIEM 7 e LA L. h AT X S48 5y ZEJEAE W6 0 2 A BB, 2 %4858 B B AH 1S 2 AR
MEZEFEAF 3 A

o ZHLRAE M AL SR E U AR (58 25). ARvE N S Bk Z Frbmid 508 %o B3R T H AR DGR, R AE & & #or
RIBAETENE. U HRZ HERQSTE IF &N 517 68 2 AE 4038 50 1R (6] 40“Fix bad merge™Fixed a
regression in View.cancelLongPress”), briF: A 51 M DLk louE LI W @& 75 #ERA. 117 GPT-5-shot-T A 2 8 H & &
BRI ACRD e AR 5, AR/ A X RS TR VR RH C P 2F, BRI AR S IEAS 43 22 B

o ZEIRT HEZ AR (34 5%). A SH IR HEAHR T AAAGAL B o (138 405 B, 8L 4 5832 11
& (Bl 4n“Resolved some findbugs issues™Fix swing graphic bug”), 5 % B A& AARIE A #5iA (1] 40“Suppressed
findbugs warning in GarbageCollectionMetricSet”“Fix incorrect yPoints assignment in WrapGraphics™) #H tt, FriE A 5
SRR TR FT U4

o ZERZAEATHRELR (10 %), LS SERZ DS TH R ELREEAR TR, HlAEALE
%5 N“Refactor code to use InvUtils.getInventory instead of Utils.getInventory”, X} 8 2% #2232 H & #1 2 “Missed a
line”.

GPT-5-shot-T J7VEAE RLIIHRAE H A SR 7 AR S F R ECR 4 25

o AR THBARIRARAT 1R (14 2%). AR $228 H A IR0 I B AR AR AR TE AR L. 9] 1%t “Task Container-
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H 25

move meaningful toString to the base class”iX —#24¢, 42 ff“add toString to TaskContainer for better debugging”. /1%
SRR A8 S RN “toString "B 7, B 5 B L I A M R “toString” HIFE 7>

o XA T IR ARAEURZ (13 2%). AL RUIHRAE H 5 IER S it 1 B R AR AR S 1% 00, HL AT AR S5 A A AR S
N IR H R 40X “Improve javadoc formatting”iX —#2758, 779242 i “Updated class javadoc to reflect recent
changes to FilterToBeanProxy”iX — #2542 H &, MIRIEAZHISCEH | FilterToBeanProxy J5[1) Javadoc v R, {H A2 H4
A SRR N A, AR T A% L

o GRADSTIANR (4 %), AR AE H B IER S 1 S AR AR 5, HS 55250 H B i & — LA URS A2 5 4k
151, SFHE 2 R, GPT-5-shot-T 2E B33 H EAH R M 2 BAK. Hlu: 5138 H E8“Add a bogus method in
otherwise empty test, to prevent build breakage”, 4 i " “Add a test for JsonPointer”.

o AL (1 45). AR H B 88 A S SE IR W 2. B, 5 %4258 H & Jv“For unrecoverable
projects, rename them with a suffix so the next time we won’t try to recover them again” #2322 i “Rename corrupted
project files instead of deleting them”, S2 5 _-ARID AR T8 o 35 H AT A0 SMHIBR SCAF AR DD,

ZE B PTIR, BT RS S A IR AT H B A T A AR OO I AT S AT S _EJAAR T CoDiSum 5% W]
PR TT I, FE T ORBA K J7 iR AR D T CoDiSum J7 VA% By A iR i 1) A B 52 BRI 1) i) AL, LA B SUAR 5 2355
Ao AL = A PR R AR DGR TT T, LLaMA 0 77 V5 AL ) SCAR A NS 25 50K, B GPT-3.5 &5 ARl &R
HEFP A2 I SCA C4 REBB O A FI 225 SO IRABIE TR I, KR 5 R AR Bl SOA S 22 Fi R ARS8 58, X
PAA 2 2 3R 28 H 3G AR AE (A R SUR AN IR I A 25 LN, R1E 5 IR 7R AR ST B il AP — e AL, HASR/R
LI
3.4 RQ3: KiBSREIA B HI R X R MG

BRI R TE 5 AT M LA RS 25 R TR A AT — T e, BB AR 5T A 2R 3 TR SR A R 4R 7
i RO A A IR AL AT F R, AR T A ST B SR AL B AR 2, R TE AT B0 E. 10 X A8 5
BARFRIRAT R X AR R MR AS S LR ZR AR L0 5 1 I J, A SR FH 19 S R A T Rk L A e VR B K S e
A (W1 GPT-4).

HAKIT S, B8 H B AU, A0t 7 i 8 B AR A T R AESE 1 ORISR AE 48 251 43 2L
SRR BB Rk P (AR AR BE 15 00 5 R AT el 25 DU B 38 H &, S Bt s i 4t 7 — AR B g ik
I3RS H AL BRI 5, B PRI A #8  9 f EER S R AR 73 AR5 R JEHT T RQ2 1 GPT-5-shot-T R ILALE
(¥ 32 S A4t A3 8 RS B A 2 SR H 5 GPT-5-shot-T J5 2:AH A 175 &, X HITE T I i B GPT-4 & 5111
“gpt-4-06137FE MY ASCIESLI0 |4 MAERE 5 KSR S S S HIRUR, 3R 3 JRoR TSR0 R, R h iy £F
DR SR AR A B, 73 A P P SRS BE X XA A B (S Fi 12 g AR B 3 58 H B i R Bl id 2
FEHRAHE).

MF 3 B B, U S 4EEE (W GPT-3.5) RERIXT 12/14 (85.7%) AU AR B 4 FR A VR I 1, (0 I BB S
XF 5/13 (38.5%) FIxF A% 5 FR AR AN VR 220 ) 1 0. 3 10 W RV AR v S 270 H A A8 BE AR 5 AT 5 45 1 J7 2T AR A7 b
B R B g A B AR, (L BLAHT B GPT-3.5 TR ABEARACRL A B B2 I GPT-3.5 # Bl GPT-4 W LA AT T 42
THRAE 5 AL AL SEER AR RE 7, JLRERIXT 13/14 (92.9%) %48 S8 B AR FARAT IR A LA 10/13 (76.9%) FAIXT A4S BE
BB IRZI GO, teah, £ B 455 I GPT-4 B8 (A& J71%) BRI R, RERXT 14/14
(100%) (1% A8 AL AR BARAT VR 10 TS LA 12/13 (92.3%) AR AL BE 3 AR AN IR Z0 PR 00 1T %o k2 508l e R 1) 15
O, LIRSS I BA R, X WATE U, teAh, bk SRS HRE RO A K] IR UL, (H2 R B A — K]0k
A, FR A BAEIE Rt — AT T

LE_EPTIR, B0 RS R AR A T F AN R B L, SR R 4 ik T 2808 K e ) S s R Y BE A AL
S0 T A0 S o AR A S AT RN TR PN B R AE e K o R A LI A AR NI T
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You are an expert programmer who is good at summarizing code changes. Please generate a succinct summary as the
COMMIT MESSAGE for the given CODE CHANGES. The CODE CHANGES are in git diff format. To generate a
good commit message, first describe the changes in the code from top to bottom, then summarize these changes to
form the commit message. The final commit message should contain only one statement and in the following format:
COMMIT MESSAGE: {message}

{message} is the generate commit message.

CODE CHANGES:

--- a/hazelcast/src/main/java/com/hazelcast/map/impl/LazyEntryView.java
+++ b/hazelcast/src/main/java/com/hazelcast/map/impl/LazyEntryView. java
@@ -1,6 +1,8 @@

package com.hazelcast.map.impl;

import com.hazelcast.core.EntryView;
+import com.hazelcast.map.merge.HigherHitsMapMergePolicy;
+import com.hazelcast.map.merge.LatestUpdateMapMergePolicy;
import com.hazelcast.map.merge.MapMergePolicy;
import com.hazelcast.map.merge.PassThroughMergePolicy;
import com.hazelcast.map.merge.PutIfAbsentMapMergePolicy;
@@ -51,16 +53,18 @@ class LazyEntryView<K, V> implements EntryView<K, V> {

public V getvalue() {
- if (validMergePolicyForValueNullCheck(mergePolicy)) {
+ if (returnRawData(mergePolicy)) {
return value;
}
value = serializationService.toObject(value);
return value;

}

- private boolean validMergePolicyForValueNullCheck(MapMergePolicy mergePolicy) {
+ private boolean returnRawData(MapMergePolicy mergePolicy) {
return mergePolicy instanceof PutIfAbsentMapMergePolicy
- || mergePolicy instanceof PassThroughMergePolicy;
|| mergePolicy instanceof PassThroughMergePolicy
|| mergePolicy instanceof HigherHitsMapMergePolicy
|| mergePolicy instanceof LatestUpdateMapMergePolicy;

+ o+ +

}

public void setValue(V value) {

The changes in the code include:

- added imports for HigherHitsMapMergePolicy and LatestUpdateMapMergePolicy.

- changed the method call from validMergePolocyForValueNullCheck to returnRawData in getValue.

- renamed method validMergePolicyForValueNullCheck to returnRawData.

- included checks for HigherHitsMapMergePolicy and LatestUpdateMapMergePolicy in returnRawData.
The key changes include method renaming and checks including. In summary:

COMMIT MESSAGE: update method name to returnRawData and add more checks in it.

CODE CHANGES:
{RrRE AR}
The changes in the code include:

K8 R T BAERE SRR

3 ATCRHAIREXT K 5 R AN AL 1A SRS S (9 R8CR

S B s GPT-4 g7 ik

o A B LA HR AR R 12/14 13/14 14/14
o A% 5 PR AN R Z 5/13 10/13 12/13
St/ TSR R 0/4 0/4 0/4

HERKIBE” 1/1 1/1 1/1
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4 7 g

4.1 FERBEEXHITH TS HENSR

AR AR AR B8 SO AT HUR 15 2 2 &7 iR AR e H BRI, 81 9 JE7R T FIRA. GPT-0-shot. GPT-5-
shot. GPT-5-shot-T. GPT-5-shot-S. LLaMA iX 6 Fft 77 y2: %) A [Fl AT $ f AR HS A8 B8 S A A i 32 232 H i), BLEU.
METEOR 1 ROUGE-L #8#r{E FIAZ LB 5L ME 9 F AT UE H, %t GPT-0-shot £ GPT-5-shot J5i%, QA7 5 5L
TR FME A W S A %% & %t FIRA. GPT-5-shot-T. GPT-5-shot-S. LLaMA iX 4 F 72, fURS 23S 8 3
PRATHEUE 10-34 AT 2 [R)IN, AR sl 28 H B FRbn (i L ckase, AT HOR T25F 35 i, A e sc H B fds B A
B3R T — Bl R R AT ROR T4 T 35 AR PR 5 2% ARG AR o8, JF N B R AT B (R R, 45U 4R
(K4 55 R 1, R ) TR B AR AR B R N B3 AT DL B R AR AR B 2R, IR S R A H B S R R VR IR
2R 1, ASSCIAR A A A QRS AE T SO AT B OB 85, IRV 9 Wi 52357 — B2 R AT 8/ 35-85 X — X [H] 9
ARG G ST, A RAE B AL AR S (TR £) BAE e se H B 145 RIS IR AW AL

30 ——BLEU 30 ——BLEU 30 ——BLEU
—+ METEOR —+ METEOR —+ METEOR
25 —— ROUGE-L 25 ——ROUGE-L 25 —— ROUGE-L
_—1 —_ _— A A —_ — e —
L w0 T 20 20
S S S
& s Z s & s =
EEET =10 10
B S S
5 — - — e —— 5 —
0 0 0
10-14 1519 2024 2529 30-34 =35 10-14 1519 2024 2529 30-34 =35 1014 15-19 2024 2529 30-34 =35
AT AR B A AT B X ] AR AR B ST HLX 7] ARRD AR AT HLX R
(a) FIRA (b) GPT-0-shot (c) GPT-5-shot
30 _— 30 1 30
2 T b 2B T 25 T
~ ~ ~
<20 £ 20 <20
< < <
s = Z s . s
= = & - —
T N S S S S L ———— ¥ 10 JE—
——BLEU ——BLEU — T e
5| —=—METEOR 5 —=— METEOR 5 ——METEOR
o7+~ ROUGE-L R —— ROUGE-L N —+— ROUGE-L
10-14  15-19  20-24 2529 30-34 =35 10-14  15-19  20-24 2529 30-34 =35 10-14  15-19  20-24 2529 30-34 =35
ARG AR ST HX R ARBD AR S ST HLX TR ARAD AR ST HLX [R]
(d) GPT-5-shot-T (e) GPT-5-shot-S (f) LLaMA

9 B IHER AN FAT B AR AL B SO R AL H R FR R I A L

42 HipKIESREHBR
W& RTE S AR OCHOR I R R, BRI 2 1K 08 SRR R AT ok, AR T — 2y WoRESHEAA T
FEAC H B A AT S5 B RCR I AT 018, Bk, ATSEB T GPT-5-shot-T & &, $&/x i 5 ANl it
T TCAR LM A R AT B KRB, A0 gpt-3.5-turbo-0613 A58 45 oy HA AR A, FLAKZE 52 i B8 AL 4F DeepSeek-V2-
Chat-0628. DeepSeek-Coder-V2-Instruct-0724. Qwen2-72B-Instruct 1 Yi-Medium. SZ8&45 B0 4 Fios, Mkl #R
NS PR AR A A
F4 HAMIGET B T HEEREE R (%)

7% BLEU-4 METEOR ROUGE-L
gpt-3.5-turbo-0613 9.95 16.14 27.81
DeepSeek-V2-Chat-0628 8.92 16.19 27.41
DeepSeek-Coder-V2-Instruct-0724 8.12 15.92 26.58
Qwen2-72B-Instruct 5.48 15.06 23.66
Yi-Medium 6.88 14.80 24.02

X b IR OKTE B A S5, T LAE B GPT-3.5 BEBUAT) Ak T4 5E A7, F b DeepSeek-V2-Chat-0628 fEIAA
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L8 GPT-3.5, Fith 3 NMRIES B GPT-3.5 ifAfE—E 2 0. A — T, 5% 2 PRk R4 R LW,
B Z I RIE SR VAR BEAE 3 AN Fahs b A 11 8 R e 09 R v v, PR UG WK S M 5 Bk VA e R AC H
AT S EAEAE R BRI 20, JE T B S A A H B A O B E IR KR .
4.3 EHIEFEA LLaMA IR

AW RAMIE LLaMA, 124 3 B 8 TR B S ARSI B RCR . BLARSKSE, A iR ZREA (0-
shot). HLFEA (1-shot) FITLFEA (S-shot) 4 &, 3 MR K4 19 $2 /R FI AT SCATIA GPT-0-shot. GPT-1-shot 1 GPT-
S-shot AR —3EL. 3£ 5 BIR T RIS

#5 HEN LLaMA FI TR HEAERMLE R (%)

T BLEU-4 METEOR ROUGE-L
LLaMA (i) 8.18 12.76 26.45
LLaMA-0-shot 1.37 437 7.00
LLaMA-1-shot 3.34 7.74 12.19
LLaMA-5-shot 0.61 1.65 3.34

BAATE, BFA. BEAMAFEARRET LLaMA 145 Rz A ER0RE R LLaMA, A8 2 # GPT-
0-shot. GPT-1-shot il GPT-5-shot )45 R, LEF AP —=& LLaMA 24 A f 7B, /M T GPT-3.5 &
i, BAlRe I GPT-3.5, M LA Z ARl A S BOF A 22 B B R AU LLaMA HfRk &
AR, TOEBARIR R TR 4, REERN AR 2.

4.4 RERBHE B

GPT-3.5 Al LLaMA R Il Zrid F2 o ¥4 T K &= AP VR4 100 H 30908, 7T B A7 72 B0 it 8 o) 2, B KIE 5
R FE TR 5 B 2 2838 )3 AR SC it B AR A0 G TR AR A AN SRS B8, 1 2 AR SC AR I P 3878 v i i 2 — . (E
S AR S HAE A AR IS 2R = 2R diff TR R RS A B, AR TR SR B 1) 2 a3 s 8 2, o it 8 XU AE % 58
AN BEAL, RV T A TR AE U AR RS H B W AR bR LI AN, U KIE 5 R IR 2 B B PO 2R
(ORSTaRvA

GPT-3.5 A BT AR AT 2 PR A WF 90 10 P9 0 RME I 22— Db ik — ATl 1, AR 32 S 36 Hh v P A Y
B 2% B temperature N 0, 7 20 2532238 H G AR BEE LikAT 3 IRE B FEREAR S FIIARR, 3 IREE e 45,
KWW E temperature Jy 0 B SLIR/> T GPT-3.5 A2 il SCAR I AN i 1.

APEAREE ST, TR FR A PP I R A B ALt 2 BB T 0 R, DRI A SO HR T T AR AL (7 B G 2
FF 5%, — 5 T BRI, — 5 TR BEA LG B 51 i vt . — AT B I P9 358 S50 ok U - N TARE R 434
I REALE LRI BRI, (EARE X PR AL H A 22 M AR SC AT HR A S0 B SRR 2 AR 35 50 2 I sk 458,

N AR AR N B 28 W R A SO 50 K — ANV TE AT RO b, D 82353 — Sy, A S 75 BE AR HI AR AR 28 B
PINIRALFRTE, BAREN G350 ANTE R AR SRR, X A 25 SR AT A0 56 0, 2 I 485 SR A 8 e T — S0k
4.5 SNERBERUIE B

A ATE Java 8 5 HARSE DTSRI, TR ASE 0 R A5G H T IHALRAE 5 U5 AR AN, X — SR A4
B R B 2 Java B E A SRR ZMREES 2 —, B — e RRN. A, AR BB T RIE
FEEL I OE SRR g A P RIS SR & T 2 A E S, MEERIE S AR MRMIEES
B EIRRLGIE AL G5 1. X RIE S RB A AR MR AEE S W FH EATE 2.



RER AT RIESERNR A EEKR 15

M AR 1 1) J JL B 47 2 AR AR A R JL G S 11 AR 5 VR N2 HL&; Cortés-Coy 25 A MHRUIAE B i Y (stereo-
type) 15 B FHHE B B )78 B S AR, AR 5 S 70 B e =8 H & 1X 05 AR 3R A8 H BT, 18T e AR
AR 519 J5 A OB e 1.

ZJE, TR R P2 AR R I 7k AR R A H & U™, 4 Liu 58\ PUE A 17 B2 1A 2R A 2R B AR AL A AR i A
B R HARAS H & ; Huang 25 A P13 25 5 7 J5 ARSI A0 9 R SUR R AR DR A48 58 . 31460 R 1 07 i 1k
3R HEFE I B, (R LR B AR TR R A R B 2 AL RIS AR 5.

Ja ok, FETVRFE S S 5O O RS T AN R ROR. B, AN SO ARG AR B i SCA A EE, i
FHAPZNL 2% B0 BB AL AR A8 B B R AT H & 107, Lin 28 A TR0 Xu 28 A U950 T $ DUPLH BT LA R &
SRR 1) R, Xu 25 A U ) I R4 QR A B 5 M AN A UG 1 SRS S DL S B AR QRS A8 B . Liu 25 A UM Y B 42 R B
MAEEP 2 T AR IS AR 5. Dong 25 A USMKE ARG AR B8 3 7R A 41K FEE PR I 1 D PRl b 2 ) 4% s A5 Shi 25 A U7 Y
(] RACE J7 54515 B R B A B b 28 245 b, 3 B 5 4248 i A2 H & He 25 A U7HE ) COME J5 i[RI
P A BORAR 2% 10 7 SR A R A H A, et e SRR 45 T 3@ 1 45 SR Tao 28 A PO H — b R s 25 el 250
VLT DB U b R P G e S R B, AR I SR IR T R B A b AR 3R e H . LR TR R RO AR HE
Kl (0 5 B ) AL, Tian 25 A Pt 5 AN TR Java JFIRIT H R05R52 H BT TR, KIUFIEAH 44% K320 H &
ROt TR 2 IR E MRS H B EIE A X 5 ANH . UK EE M IFIRITE W 3258 H B A sl Y
MUV BCHER . BRI H A, KBS B AE E S 15 S AR SR 12 RO b IR 3 (1 oo, IxX 2
A TAERIBIL.

IRE, B4 TARCYIRBR R T B SR T30 H BRI RCR. 5A L TAER [, Zhang 25 A PH 3 EE
RKIE S B EREAR S ST HUR, B A $258 HEIP FEAR 1A 2 5 Li 258 N PR T4 22 58 22 (K140 K,
DLFE Bh K S T A i E ST TR AC H &

5.2 KREBHEER

ARAD 458 B2 A B (R 2 A ST BIAE 56 TAE. ARAD A LRSI — B B RE B iR, BRI A R, B le
X H B, 5B A R TAERE 458 3 25,

FE T MU AR (4 75105 MRS Hh 3R B S B 45 2., AR5 SR 78 BB AR RS 22, Sridhara %5 A B 15 i 6t
ARAG LG BAFRIRFHE 5 215 B IRAN T, MRS IR AN S 55 B H R 206 T j L
. Moreno 25 A\ PO iR 51 Java ZRIRREY (stereotype), SR o R4 iR 20 ik $A QAL 1) BB 2245 B, fi )i 4 A B A 1 B 2R
HE A,

TS BRI 7154 WARKD Y SR 22 SOG4 1] 55 A A0 3045 B R AR 28 B3 A 5% (1) ST A AR 4 22 61l
Haiduc %5 A\ P52 SCARE B 7 VE 10 I8 %, 18 TV (28 UR 2 (latent semantic indexing, LST) $2 A MACHS 42 B i 5
B N A HR AL McBurney 5 A PO 5 RIS R G 2R 22 A S B3R o6 L2 IR A 4L L LUE T B A%; Wong
2 NBHO5 51 M Stack Overflow FIFFIREKAE I H A et AR AN SCAKE, AR J5 A P o B A I AR AG: 2 A AU AL K B
O R SCARAE AR

FET IR 2 ] 1 7 VR PR 48 9 2 i K (30L& RNZ AL BE 70, ARG IC (AR ARS-SC A B4 1 3025 ) 38 [
5155 2R 3 DAL 58 ARG AR B B30 Tyer %5 N MMl 7 VR 5 ML 00 4 ) B8 A0 35 B R0 CHAN SQL AR AT AE
BB Alon % N AR T AR VBV I 42 5 AR 47 B2 1) 6 28 9 LA A AR B 2 Haque %5 A (178 28 ARG 4%
BB IMNSHARED SO 1 S s AR T4 B

75 TR 25 A R A0 RS 3 BB A L), CodeBERTI Y, CodeT 5™ 5 A At 11| b 22U 70 AR I 47 B A6 AT 6% X
5 TIREFHIZOR. Geng 25 N PRI K3 35 A5 2 A B S0 3T A8 0 X s ot B G e A/ 1) il AL, 7 22 7 AR
TR A A RIS, A SRR T KBS A B RS 6E 7, 5 Geng AN TAEPOARFEAET: D) A
SCH RIS B BB T34 H B AR B, 77 RIS AR BE T AN A2 5 v 2 T AR RS gE AT 1 B2 A 45, 2) ARSCIERE AL T
WG BIRE B B E 5 58 H A BT 25 IR I



16 BB AR R B B )

53 HtRZXEEEXTE

Li 25 N\ Ve xoh $ 28 H A5 R & AT T SCUER T, R T A BB AR 1) 485 H A5 A AE R R 1SR 1T
] (proneness); 2) FAFIH H I HE2E H & 505 A I A1 HERS 12T T B, M R N R B S 885 13 H B i
SR .

Irsan 2 A\ A1 Zhang 48 A\ Vs F SRS 5 75722 0 PR (pull request) $id . $228 H & A< o] R ik 3%
BN E IR TR PR ARAE LA BhACHD o £ 1 A2

6 B £

AR TR F R AR5 H S AR O 1, AT bR S S AR G 75 3O R SRR AR 7 1 SCA
AR BE T, SR LI R R KT F R RE LU BOR B B HE P BT RE i — AR TH KA 5 B BE I X SR 45 SRt
RN T, B FURIE SRS 5 A L.

SR EE RIGAIE 1K 5 BT I SCA L BGRE 70, A GPT-3.5 REAT AR AR 25 >0 il R R 214 iy fo 4 fA) /ML Y
T7ids, D REAE STRUR FERE AR 2 2] RE SE A MR A 5 B BE 0. e, {0 2 T ARALURE 7 B R e et —
AR ERTE SRR ACR. AR, RIS S BRI — AN, FEMRBE: ) EUERCHRZHE P EEA XK
R SE U RN R PO A, A AR B S R AT D5 2) 0 AR B AR B AS B IE R, 2 BUE B R A 3) /R I
. I R A BRSO A AR W L S of A S SR A AN LE A PR IO, T e A s 2 R S TR P R A
AT 2o <) 5 BB AR AT A
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