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KA Fak FFEHE K IZEBEFAL S RO P LB IR B IME & AN AR IR A2, ANUHERAD Z A
8942 RAEEE BRAZINGFIME EIR, BERET ZINGANLA S5 %4, LIUH TAEW R KPR, F3ph
Tr& I & HZ a4 Issue IR TERAE A FUIME &R, 3 b —FF L T Issue # & 38 3% Ki 2 A (94 A AR AL 2B
A RTT k. R E SN Issue b AR AN KA A IR 5k S AP RAL, BRI A KB 2 AR AR AD AR BT AT K B 49
Issue FA % th @4 KA ANAZ 86915 &), MUBARIEAR B2 18 &) BAT R B A R, #—F, B A kB oA RIEH
é’J ARAGAR K M Fw [ssue 7T IiE b, AEEITHbIT IR A ARIER T B A9 4. Eﬁ%/\imu K& Z AR ChatGPT #= GPT-40
PATT 8. SRR LE R R, FTIR T ik 8b 54 ChatGPT A& RIEEST TATANH BB 2 MK 33.6% R E
72.2%, ¥ GPT-do & sz Hext F A LA A IER 6B 2 TN 35.8% #*_IT £ 88.4%, L%i{uﬁr T ANLER D 2 HE
8 AR, BB, BTAR T ik AT A s T2 BAB VLA 77 iR 4895 90 BARAE B 2 3T - L A 5 8h 49 5UIME &, AN st FF
KA ARk G e Rhe B+ 0220
KR KA ERE, (2B A R AN RAD JERE; Issue; K52 AR
FEES S P31

R R S W GRR, XTI, XURRIR, ARHEES, WK, J T lssuet R IGHAIE = B A Fe M ARRD VR AE . B AF 243, 2025,
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Issue-based LLLM Retrieval Augmentation for Generating Supplementary Code Comments

PAN Xing-Lu'? ZHAO Xian-Lin'?, LIU Chen-Xiao'? ZOU Yan-Zhen'?, XIE Bing"?
'(Key Lab of High Confidence Software Technologies (Peking University), Ministry of Education, Beijing 100871, China)
*(School of Computer Science, Peking University, Beijing 100871, China)

Abstract: With the widespread adoption of programming naming conventions and the increasing emphasis on self-explanatory code,
traditional summarizing code comments, which are often similar to code literal meaning, are losing appeal among developers. Instead,
developers value supplementary code comments that provide additional information beyond the code itself to facilitate program
understanding and maintenance. However, generating such comments typically requires external information resources beyond the code
base, and the diversity of supplementary information presents significant challenges to existing methods. This study leverages Issue reports
as a crucial external information source and proposes an Issue-based retrieval augmentation method using large language models (LLMs)

to generate supplementary code comments. The proposed method classifies the supplementary information found in Issue reports into five
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categories, retrieves Issue sentences containing this information, and generates corresponding comments using LLMs. In addition, the code
relevance and Issue verifiability of the generated comments are evaluated to minimize hallucinations. Experiments conducted on two
popular LLMs, ChatGPT and GPT-40, demonstrate the effectiveness of the proposed method. Compared to existing approaches, the
proposed method significantly improves the coverage of manual supplementary comments from 33.6% to 72.2% for ChatGPT and from
35.8% to 88.4% for GPT-40. Moreover, the generated comments offer developers valuable supplementary information, proving essential for
understanding some tricky code.

Key words: code comment; comment generation; supplementary code comment; Issue; large language model (LLM)

ARG ¥ 8 Xt A 0 B R0 4 7 ELAT o 5 ST, KR e 28 W e o A R v R Xt T A 2 A 0 B i
Ut B B E R B, S0, Woodfield 25 N e 48 A LI HITF R FHIFE T — TR IS E A, 45 RRHE
ARG B Bh T & P B8 3115 40% [0 i 70 5 Dekel 25 N PRI 7828 WA RS VE RS AE WS 75 BT & 3 5 HEHf)
A ER @ AIEF API (application programming interface), ik /b 75 4 F A B8 ARG 72 7R & £ 1045 % De Souza
25 N CURIRIE S8 BT A 35 0 7 AR 10 3o R v s R AR 5 s R R PO A R A

SR, SRR A P ARG I B 5 A7 AE i vl . 0 R B 2 G A i 42 R 12 S AT A SR AR PR VR N S
B CL AT R BV 22 54 QRS 7 T 23 AL 375 B A QRS9 B (summarizing code comment) H T3 i B B4 S A &
st AE A W R A, BRZAUIME B, HME DU A TT R B AR HIEE. 18] 1(a) /7R T Apache NetBeans T H (https:/
netbeans.apache.org/front/main/index.html) H — 244 ZHEARID R 81 5. TT DU B, %3 Reidad 7 13 7 i 28 44
WUTT DA B SR, B 28 TT R R SE R I FE . Wang 25 N PR GitHub | 4392 ASTIFRIR H HACRSE R
BRI T AT, 45 RRIGOX AR R B Z BIME B IR 82 AR AR, JF R E X R B E AR
DURIEEIH4E, A WF TR P IR RS SORSER w10 T MR8 oo — T - I 8 A R 0T i e U,
TR Y ik A B2 AR R BRI SR AL ARG 2 A BIAME B LA St ARG I EEAR. & 1(b) JBAR T — M. AT LLE 3,
ZIERERR T I MRS 2 A1, AR TV 2 AR HE DL BRI A7 ME B, B3E 2 A S 5 T e 7E 2. 9 1 X
ST b PR AR AT A R T B L M 1 IR 2R B M B VR I E M, AKX R E B AL AN EAME B
HI9E B GLAR 9 Ah 78 ARG I3 B (supplementary code comment). BT SZPRFF & R4 HEBLE AR IR, SEEL
A BB RE H  rh i B A kD 7 PBR 0 XE DARIE. Ak, A SO 38 76 AT W 78 A U2 eh 3R T — AR v A b
FAVEREE AR bR MESIA. Z4abr i i 78 o 5 R ARRE I T N A BV E R I AUOME B IR SR, nT LA
BONR B 8 a— 2 AR A 7R R I . R R AR bR, RERS I IS R i N Tom 5 ARIS VR B IX 4 Al
i 36 HH b e PR R R AR VE R, ATl B A i b 78 PE A B B 4R, I B Bh T VPl AR B B b 78 18, ST J
T [ b 70 P PR A Sy B A BT 9 B0 T R

property change listener r consumers. Once paused, a Pulsar consumer does not request any

rom the broker

public final void removePropertyChangeListener(PropertyChangelListener I) {

if (supp != null) { ) public static void pauseConsumers (final Queue<C byte[]>> )
supp.removePropertyChangeListener(l); {

} }

consumers.forEach(Consumer::pause);

(a) Summarizing code comments (b) Supplementary code comments
Bl SRR 70 ARGV E R

5 AN TEMEACRD TR AR AT 7 BT A8 SN K BRI ), AR B 84 i — 2R DLl AT g A2, H ATwE 7t
HMEGIEH TV 2 AR B sh A ik L 4551 B 2022 42 LASK, BL ChatGPT (https:/openai.com/index/
chatgpt/) 55 AR RIE F A (R SCRIRR AR AY) Jre 300 L i K 10 SCAS SR AR AN A ple e g, 7EAR YRR AR AT 55 Bl
A AN R (¥ B AT, LA R 0 TE AR RN 78 P A QA 3 i T 50475 AR T 1A 1R 22 o 05 e AR Bk 2. 2k, B ¢
R AR R B IR B B 45 BA R, R H AR 5 B8 SRR e ) 1 ACRD R AR Bt Bk FE, (H2
F T /DA S AU A D R R S, AR TR A R R I 7 AR DL GRAIE A B SR B R b e s IR, b sk
AR ERE AL HARRS Z AN AN TE A5 B N E R AR 2, T ZE XA RSN A5 BIR, i — PR R A R 4 5 2R iR
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(retrieval-augmented generation, RAG) $3 A P, 3854570 Az i o SR s 1k R R Y 1 S5, o ABE 28 A i e
] BEAEAEL) DL 7 R, 75 BRI A B AR B AT A B A i, PR Bt A il B P P SE k.

BTN 3 ) f, AR SCHRHH —F BT Issue £ ZIE RS 5 B AN 78 PEACIE T B AR B 1. FEIARER AT Rt
e, SRR IR R 4 (Issue tracking system) {741 Jira (https://www.atlassian.com/software/jira) B¢ Bugzilla
(https://www.bugzilla.org/) & FH KB B A A (0 & Fh I &1 1), Bl an 3G g Dhge . B2 E 6. SRS, i
it (Issue report, T CHFR Issue) A 7 RETF KA R B AR E 18, Kb a8 175 1A I T 3%
AL BAME B, B AR TS 5 1 S5 R B T R 2 P78, S, A SCIACA Tssue & —ANE AN TS PEACRSE R+ 20
FERVEAME BIR. AL @it e N LT, R Issue FFIOARID AN 725 B R EAFE T 5 M2, 7R bR L,
AR SCR RS R AR B A B Xof B2 1K) Issue A4S 2R HA G AT B A 3 I S FBs 7E S A AR 7845 B 15 A, B S AR 4R AH
TR A EAT VR AL B 3E— 2, FRAT T i 237 AR R R B ARRE AR PR A Tssue RIS TENE, ReBL L i g AR iR
WML, ASCEMIAD TR AIE SR ChatGPT 1 GPT-40 AT 7 5286, Seie 4 R W, A7 ikaeas 5
ChatGPT A= pRIERE X T N LAMFR IR K 7 26 26 M. 33.6% $-TH 2 72.2%, ¥ GPT-4o “E BUEREX T N LAbFethE
BEE TR 35.8% $2TH 5 88.4%, & MR Tt 1 #h 70 M ARG R () A B8 IR AH L TAR G vk, AR SC AR A
FI: R A W] B AR B 3 2 X T R 8 3 BB B, AT T A& AR B AR — o 5 AU I BT+ S
8.

XTECIAE TAE, AR SO ZE DTk .

(1) $&tH T —Fh T Issue for Y50 KIE 5 8 B4 78 MEARRE A B A BT 725, R R TR AR T R b JF 5 2 TR
1) Issue 2Z LKL G KIS AR G & 2 Fh B e A5 B A R

(2) IBII X Apache FFUETH H H Issue S HAH KM 7R HEARD I RERIR N AT, 878 T A Issue HELE R 5 FhE
AR AR B, AR TIRe A . RO R, (EARRE . Bt R s, R T o G T —
A FEPEAS B 4L (https://github.com/Iscomment/IsComment).

(3) Z T LR AT MEACHE R A 4, £ EFKTE F B ChatGPT FI GPT-40 FITJE 1 X LESEEG, 45 R 3E
WA SCTT VR BRI A T T I AR A AR T 70 ARV R (9 A8 SR

ARICEE 1 BB T Issue AR RUAN TR I ABEIHRE B HUANBRAR. 58 2 A BA SO RIS Issue HPE & IARAD
A AAE R, 2 3 AR B IEET Issue Fr R IGHAE T B AN R AR AL O . 2 4 A4S
), SeEe v B DA SRR S AL B S N AR SO IR A 3 st A SO SR SR AR RS K S5 T HEAT — 288, 286 6
TP TAE. 28 7 WS 2O RSk TR —Le R 2.

1 S HkEL

WA AR, AR SCBIERE T Issue 5 R RY SEILAM 78 PEACRG R 1) B B AR A ZERLE AR o, AR IR AR S AT
5 BN, BN Issue 1EASMTE BIEIMAN KB AE ). B 2 /& FEoR T —AK B Apache Camel 1l
H (https://camel.apache.org/) B SEARTHIERE R — D444 “pauseConsumers™ (1774, HATS AR A 1 BEIE )
“Once paused, a Pulsar consumer does not request any more message from the broker”. 1% R 1% A) %} T FAF 1% 7122
Ty EEW, FUONEARIE T Z 538 G ISR . AR, R E A A 2 TE — M O T AR A B 4 MO AN 771
ARIDA B3RS, AR ARRDA RS 2. B 2 & NIRRT UM AARIDA S 115 3278 ChatGPT A il &
(37~ 15 B N“Generate code comments for the code: {code}”), HAE BHIVER: 3 BARIARL W FH S X, TiFEfEA
KT ZFERIGZ HM1E B, ik “pauseConsumers”{E & A2 B BT 5 B2 [ Commit BIBIEEELE] T — M5l
CAMEL-17551 [¥] Issue. 7E1Z% Issue 1A —H)1E A HE H) T “A paused Pulsar consumer does not request any more
message from the broker”, H 1 5¢ 8L & T “pauseConsumers” 7 £ AN MEVERE I IAME B B 2 A M R R
T ¥% 7 “pauseConsumers”AH K [ Issue P AN KBIRNRIR J5, ChatGPT 7= A AL RE I 5. 1T LAE 2,
5 Issue & A 20 T IMANE 1) 4 A AL ER, KA A Toy AR U M A= B L I8 T 3 7 B AP VR R
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RN BB SLH, KB Tssue FIRRZ — A2 EE AT 3R SRS AAME B A3, K& 7 KEIFR A G
i SACTSIN I8, A7 B T8 BT At — D B AR I et B L A T BR A A S i 73 A 48, SR, BT Issue 3
AR, Hoh AT REIR AR AR E, 7 B P IR R AR B G 58 A AR (retrieval-augmented generation,
RAG) HARM Issue He 2R o ZL KN FE VAT IR SR KB, DAL ER THERL AR kb 7e VAR AR . b SR HY

BORPEERAT .

(1) BRAF Tssue HR e B A T A opb 78 M ARG VR R 2 AR T ALk 3, #SME S MTE LR AR5 2 1,
TR TR A, 4% i B ) 5/ LR A4 3P ARG B A M S8 G AR H A IR AR . R e X e ] BEXS TR
A P B A ME B SRR RIS, 7 REAEARL AR AR FE AR VR I $R L S 47 AR R G SRR
(2) Wfef 3T RAG 4 i A2 kb 78 v AR VR R AR o] PR A AT SE %2 0 T — AN G g ARG A AR 4 b 7e A5 B
M, BRI Tssue th H SAEHEHER R 6L 5 4 7805 B A0TE AR — A BUBDR PR AR, BhAph, KRR AR 4

JRAD FE PR IS AN T e 7 AR LD SR, R RIRBEAY AT

. AR PR BRI LT BB AT R A — A

24
RE2

LR 1 1

AR 2 5 AR AN 2 B X LARAIE IR ERE A

/¥
* Pauses the Pulsar consumers. Once paused, a Pulsar consumer does not request any
* more messages from the broker.

*/

BR Camel | CAMEL17551
«camel-pulsar: Pause Pulsar consumers when a Pulsar route is suspended

public static void C s (final Queue<C byte[]>> )4
s.forEach( )
}
, “Generate code
Generate code comments for the code
cur:men;s for based on the issue.
the code:
Issue: {Issue}
”, ChatGPT ChatGPT
{Code}": . . Code: {Code}”

* Pauses all consumers in the provided queue.
* @param consumers The queue of consumers to pause.

*!

J+*
* Pauses the pulsar consumers of a route when the route is suspended.

* This method iterates through the list of Pulsar consumers and pauses each one
* @param consumers The list of Pulsar consumers to be paused.

*

Bl 2 Apache Camel i H F— 25 e M ARRE RS DL K2 ChatGPT FI AL EL Issue AE BT FE

B B3R IS ki, 28 2 19 IEIE XS Apache R H HF Issue S IHARRANTEPEARSERE TR A DM IE T —
AN FEIEARDTE R AR A, 457 T AT Issue BLEH 5 A R RS AT A5 B, AR TRERIE . MESMERE .
FIBRA Beit BEE . 52 A A2 AR B, 58 3 i RSB T — MR T Issue MG BROCIE 5 R A TR PEAR
PR AR BT 12, RENS A U 5 2 Al R AN Fe VAT S ARSI RE, IR I 7 W A ARTERE A AR AR S PE A Tssue AT %6

R, B8 I Mk Ji8 AR e R Fh B AE I 4D 3.
2 Issue FRIKBBHFEER

AT IET Tssue MM TEPEACHS TR Bt SR AOA B 7R BLAORT T Tssue FRARRS M 78 R4S B 70 it RE AN 73

IEE
2.1 ET Issue BN R MR EREIRENE

BUAT 30 AR R B 2 T R AL 1 T ik ) R A QRS AR I R R, B = b g 2 (R A M S0, i LA
R T i b 78 P AR R A SRR 7. D 1 T J T Tssue A 2R3 5K 15 5 MY K 4h 70 MEARAD 1B A iUt 7, &7
SERIE T —ANEET Issue AN AR VR B 4. S OLA BR AR A R, EA SO S b, BANTT IR AT
TN A BAME SR e AR R, WAL T MG Issue, 7E1% Issue HAFAE R £ B N #h T METE
BEFT it A CRE A e 05 2. FRATTA S AR B2 R S 1% 7C A 75 P e I Tssue For 2% 38 55 ) 05 325 R FH KA 26 e A 17
kb FE AR IERE. Al 3 Fow, ASCHIBURSEMIE AR B T LR 5 A ErE.
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(1) <fRAS, VEB> X240

A2 T Apache +1X T 10 ANETTFRIR AT B vh 77 20 AT RE. B AR B 7 V2400 i) A QRS
FEIBH T R o0 AR R R B X Se AR T H AR T o #2 v 3 SR A Gt WA il 3R 40 ok B SRR A CRS,
A RA AL ERE L Commit 332, ALk, ] 1Git T H (https://www.eclipse.org/jgit/) MIXLET H # Git 6 FF 7 g
B TR HI3E2E Commit, 5 M HH 23R 75 72 20 ) FOAR D ANERE. A T BESARRD AR R v] A 47248 AN — S s I, A
PREE T ARLEFE — IR RS Hh [ B 3 38 B0 18 R 5 v A B G AH L A Ry g

O g R O Commit [j Issue ii'i
&
’ AT

IR S

e, i LR
8 = Ngn | = (60 = | fmien | = =D | tssueil s

FRAZ i) 2 48 @

5 Fissuell 7t oo e TR i
TR MR 8 (o | A | (3 oo ¢ | MRS (o
Issuecom D -

B3 JET Issue A e AR B AR R R

(2) T kb 7 A R R

TE IR B B2 0 B < AR, AR 0heh, JRAEITA FERAR R S kb S B DLk, 75 R S Lk = b
FEVE MRS, (R WAL E A 2 A s B IR, ELAAR Y, BIE TS FE 52t 0 AR A v B b 78 1 AR AR MESIA™
G 306 40 78 PEACHS VRS, ARG RTIBT 7T, A SO e T MESIA {EART 3 AR LE W 8 B = oM B IS IR, R
AR IVARRGIEREAE g5t (14 b 78 AR ARRDE %,

(3) #hFMEAREY Tssue JRBAEE AL

ARAGFEFESL (Commit) BB H 5 Issue Z (B AF 1L Al G W IR B REHE, DASR AR 28 I AT & 9 T g iz
Issue 2 5 (1. 3l 7 A ix e BE, W] LU ST Commit H I TVERNARAS S Tssue [5G, BART S, JA @ ¥t IE
2= FE AL ZE S B H 1 Issue ID. WIHERHEAS Commit A i 2UEEHE B HEA Tssue, TPKF L i I8 DU 08 SE 06 200 52
& s E D) Commit 55 Issue Z[AIMEEEC R, HILERAG T 40 78 P ACRE VBV 72 G BR K Issue. A A JIRA
REST Java Client I_E: (https:/bitbucket.org/atlassian/jira-rest-java-client/src/master/) MBRFEIBE: R 4t JIRA HEHL 1
WRITH WA Issue. — B ITVESMRIBAE T L BT BRI 2 B 2, T REREHE R 2 5% Tssue. A AN % FE % T ] At
JF 5B — 5% Issue, KA 1 BB iR L — BRI T 8081 Issue.

4) #h AR Issue HA T

AR B ITER S Issue IWEGTRE, IR T RLL S Issue B4 @ NTERE . BRI S, B2 ¥E
B\ Issue 73 RN 4 B APRL L. X TRENERIER), K H 5 Issue FREME AT LLEL, REAIBLE S5 A Issue 15
I 70% WL E A RS, JEid i A RE ). R XM A TR S A Y, (H2 2 UL R
H R 30 (A TR M ARRD R D SRR AR, I Bx b se PEA S BRI A AME S RE B8 N Tssue H3RAR.

(5) N LIGHIE

9T ARBEEE B R, 0 3 R S UL BT R AR RN TR I E AT iE 88 B AR 1 = B
AR BBST A A BT 72 38 2 ARG IR B FAH SRR Tssue 15 A), FFAIMHER R T EA B E KA et B
EIME B BAE Issue R, AN EHR AT 10, NORER 3 FrgmFE N SHTIA 9 BT i R i B SR VR R,
T P T AR R

I Bk 5 AN B R SR AR, 15 3] — b A AT VR 1) SR H 4R Issuecom. W1 1 @R T HidR
Iy RE X ST R ACEDAR ST L . Issue SRIBKIG I A SR RS 00, F ARG, XL H AT KL bl
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2479 RHIHEAZ (Commit) BRI, ¥99 b 1 WG T, P3N REEADTH 28 1 8104 ANJrik. IXH b8
M5 73.8% HIJTEBERERE] T Issue (1, (HZ AN 2.6% MITEHIERA Issue HI4M 7815 . XKW T AL
JHERIN I 1. BARMERMG Z AR S I RE T, BATE RS20 A LE R LU Tssue HHERAF AN FE MEVERE IO 592, 1250
& AT IR Tssue RENE WELA T H K ik 2 b 78 PEERE IO ACRS 25 BRTERE, AT 3t — 2D 3 SR B 300 H 13
R L, SR AT 4E 1. 28 2 R T AR SO RIE AN S AT VE R SR IR e AR L, 9 25 it A<, %,
Issue>=JufH (BRI, Horr, ARG 07 00 ARS, VR b FE AR ERE, JF H T LMK R Issue 142
HEGINANEN WL IS

F 1 ARILIREL Issue 1H L5 FRE L

i H Commit#{ TIEE KBk Issue 5EHU 5 L (%) FERE Issueth 715 B I ERY S HE (%)
ambari 1665 5123 3334/65.1 51/0.9
camel 3847 10741 6212/57.8 234/2.2
derby 1351 5653 4810/85.1 381/6.7

flink 3050 9571 6452/67.4 98/1.0
hadoop 4048 12764 10519/82.4 557/4.4
hbase 3031 10396 8586/82.6 267/2.6

jackrabbit 1308 5935 4129/69.6 79/1.3
lucene 3316 10352 8368/80.8 219/2.1
pdfbox 1635 6003 4241/70.6 115/1.9
wicket 1545 4511 3156/69.9 110/2.4

PR L 2479 8104 5980/73.8 211/2.6

F 2 T Issue MANAERIDERLIELE
RESATEL R AR ERERKE Issuet& &

2 A & &K Pl BN wmK P A BAK T ®Ah Bk T
ambari 31 3 69 15.6 1 2 1.1 5 29 12.6 63 957 396.8
camel 57 3 28 3.7 1 6 1.4 4 33 15.0 31 969 358.0
derby 64 3 160 175 1 4 12 5 53 16.6 50 2821  1246.0
flink 18 3 22 5.8 1 4 1.2 5 44 18.2 40 2025 2588
hadoop 83 3 126 164 1 5 12 4 48 11.5 87 2472  1056.6
hbase 35 3 45 145 1 4 13 4 32 12.3 66 2336 9139
jackrabbit 27 3 38 93 1 3 13 7 35 15.5 43 2813 5382
lucene 69 3 118 158 1 5 12 4 36 13.5 44 3085 9771
pdfbox 25 4 67 16.3 1 3 12 8 43 18.2 52 1585  512.1
wicket 34 4 44 8.2 1 3 13 4 53 15.8 30 2321 502
SEE L 443 3 160 132 1 6 13 4 53 14.4 30 3085  787.1

N T T ARAN T AR VE B AR 4R Tssuecom [OHF A5, K5 I 5 — B AOARRD A B 4 Funcom™
HEAT T X, BARE IR, 435 A\ Funcom B £E A Issuecom HHE4E HEENLIMEL 100 25ARADIEBAEA, FHi80E 3 L
FERN [ 152 3% 6 ARG LA B AR R (R ARRS R, R v e N 25 R 08 AR HE Hh P e ) 2 B o I ey e dE AT 41 40
ACRE T 3N A g WHEFUATTRE. PRALTE RN 015 Se i s o X Sy B dE AT 4T 43, FT 0 &5 s,
REEARSER, 5 3 MR RKS 5 R R AR IR, &4, X T Funcom ##E &, HAT 7045 R Fleiss
Kappa {8 (https://en.wikipedia.org/wiki/Fleiss%27 kappa) SN 0.824; X+ Issuecom ##E 4, HAT 745 R Fleiss
Kappa {84 0.795, Fi# % 28 H B m R R,

FI o085 WA 4 PR, W LLE 3, Issuecom Hdm 56 i & 188 2 3 LA ARRY v B 433145 RO A RS RS, I S8y
WA AR EE RS & 1945 B, RIRMEA B, T Issue 7] EUEA—MRBIF AN 7845 B R, MR 2 TTLLE F, Issue
FEARRG Y B AR 2 . Issue SCARISPIKE Y 787.1 AN, ERHE A IR A 14.4 ANE. LS 77k, Bl
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5014 AR 2025 5 36 A% 11 4

Panichella 25 A\ " TAE, (£ API J5i%:4 M Issue "PHEZ AR (FA. T B RWE S MRFEIE 5 Z 0 RRIEER
VB SUISYE , X LA G R R 5 B R IUANE. BUA TAE PTE B A ARRS R b A K Tssue B9 1D 4 5, 7 BT
RN A TFBREEE I Issue CAIFM Issue 1 FERAHBHIRAD AN FRAE B, 7 FERTFE S, BRI, Q0] M Issue 1 H
IR A RIS A M E R A 7215 B2 — Pk,

70
61
60 58
50
~ 40
&
3 30
2 3 29
20
13
9
) .
0
Funcom % 4 Issuecom % #iE4E

5 oy L B AR SR RfE DL B SRS S AT e R ] AR SR

Kl 4 Funcom HFEFE 5 Issuecom FHEEXT L

22 REBEBRMAEERNXS DL

NTRNT f# Issue HPid & 28 Borh 78 MR RE RS b 785 8, FRAT DO 2800 4 rh O AR E R REAT TR A 23
Hr. ASCIEE 3 AT AN GRS — > A ARSI R 73 JEHE S Boda 5 rh A0 AR FE VAR R AT 20 2K, 1% 20 RAE
22 H Maalej %5 A\ FUSR H AR LGF B0 HoAh AR U2 R ARAD R 42 HE R e 2 B K301 43 AR RUREJEE A 8 531 (A
“what™“why”“how-it-is-done”45) AN [, 1% 73 FSHE L AR REEL A4 Py 25 0 7 52 A, R AR 3 v ) 2 260 AR
Seft 7 BEARR 3, REll SEAF R BLERE AN TR B HSERL. BRI F, 20 KA I 12 R
7: “Functionality”*Concepts™*Directives”“Rationale”Quality”“Control-flow”“Structure*Patterns”“Examples”
“Environment”*“References”F1“Non-information”. X 462 ) BAK S LU R fii.

o Functionality: i J7 VL[ E Z DI RERFIE, SCHURHIESE.

o Concepts: i 75728 2 OARE & X, JeHGZ B8 S AR 8 USRI

o Directives: fiiR JF 5 # 72 HIZ 7120 75 BT R S 00, 9 40 S VF BN SR VEIT A HEAT [ APT #4F.

e Rationale: ffiid (RS 114 5 H I s TH R BE, Mkt A X PRt ARS.

o Quality: $1R TV iR @ 1, Uik A B T R R 45

o Control-flow: $fii 7772 (R H B EL, 51 40 S v g2 fi e A [l 7 b B

o Structure: IR TTVAIK A FRE5 ), IEH TR I KR,

o Patterns: fifii& /7 i A3 IR, Bl dn o] SEBL— N € 3753

® Examples: $& 4§ A 127572 58 AN Th R A E = 1.

e Environment: 8 1% /71545 K WA BERAC B 7 T P25, Gl inFe st m B, A2 5745

o References: fiii 1 $if [/ SMESORY B BHIR 0 51 HI, 41 40— aEk.

® Non-information: it 7 —%T0 3 BT N 25, 9 3 B RROCC AR BUHARAS 2.

%% LR Maalej % N U0 0 FHELE, Sof SO 3 10 B8040 S i B (R AR AN SR M EEAT T A28 B — 4 8
WEER 3 AL RN GBS AT 4328, S ARAE A 05, B I R AR BT, B s A nI . i, RN SRR T ik
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HSLAk 5 AT Issue ok 5% KB 2 AR 69 AR TR A 2 B4 A%, 5015

“getZombieLeader”[]i¥ B “Zombie leader is a replica won the election but does not exist in cluster state” Xl 4> £ T

Concept 27, K9 E AR T Wi zombie leader 18 . — LT 7 WS 140 FE R DA TR 43 S5 45 1A 24
SR IT, ARG T &K AAE B A E AL, 25 R Wi 5 frs. o U B, AR BE S,

RSN FTIEAE R (94%) J& T 12 FhEA0H i 5 R85, se4h, TF AR N RIA Y “Quality” 25 (4h 78 A5 B 1 2L

IR BB ARND 1 B8 7 THI A SE A, D4 7 S N B v A b i R X — 250, L A 44 S “Implication”.

40

35 34

30

25

20

18
15 4
LI
° 2 | | 050 050 050 050
0 Ml o - . — e
o’s‘q}& @oo Q\% X o

S &
. 3 S

HEE (%)

)
,&?\ Qo.o Q\@ @‘iﬁb

K5 AFERSEEH7EE L

FTRIX 5 R EL A 4R -5 S bl

(1) hRERIIR (Functionality): x5 B4R T ARSI DR, 5 IUA RS B8 K2 1 E R (RS T
REAN R )2, 1Z D) A i IR R R AR L T 58 2 ARG L LGB 4H 1 LI AAME . B, J73% tolnputStream KRR A
BT TR VAU B “with the TVM default charset”, = BEE 1% 7 12 # H TVM BRI\ /A8 kA sl N
it B SRR R ASME B, AT DAFRE B TE RN G L AR R BAA T g S

(2) ME&f#FE (Concept): ZIEAE5 SR T ACRS v H L0045 s -, w7 DA B FOAth o % 8 T 47 b 3 AR 2
P AR, BN, 7775 getZombieLeader HIVEREAL S T RiE zombie leader 17 3 “a replica won the election but
does not exist in cluster state.”. JHILHE AL AE IR MRE, AT DMSE TR R N 53 it 3 A AR v ) G BRAE 2.

(3) AR (Directive): %215 B T R N SUE A ARSI 75 ZE R R B B4Rt 7 — 2 e i de 5
JER U], A DR AXRED %) TE A A5 FH R 3BE £ 98 7R B B . 9 G, J7V25 snapshot (735§ /2 “Must be followed by a call to
clearSnapshot (SortedMap)”, ¥ Hi 7E i Fl snapshot 75152 J&5 A5 B Fl clearSnapshot (SortedMap) 77 v, JHid 2
BETXRE A R 08 B, JFF R N R R TE A FH 1% 7 VR I 1R A 58 BOVE R S I, AT IR R R R AR

(4) it iR 2 (Rationale): %25 B R 1 4 5 AR )5 (R 8 A4 LR 7 S B, 45140, J772; getPredicate-
Bean 73 f“when sending messages to the control channel without using a DynamicRouterControlMessage, specify the
predicate by using this URT param™f#Fs T 7 vE &1 FI IR IA, BITE K129 B 2 H@E e, a8 A# F DynamicRouter-
ControlMessage, 7] LB (i URI Z3K 15 LT 38 i $ (X FF p 1 v R B0 BH, JF & N G2 AT D BE - b R A
TR Z IR T = ], DA B8 G b 35 2 A0 FH 4 RS,

(5) #0341 (Implication): %3815 B 7 Hr AARS LIS A7 I 4 B 77 T v S R ORI FUASE ). 49 40, 777 setBulk-
Requests [#]73 % “Increasing this value may slightly improve file transfer speed but will increase memory usage.”, ¥ i
I setBulkRequests 7 V2 FEL T g 23 B S B i 3OO AR sk B, (Rt 238 o o A2 060 P e i B2 R (%) s el - A
Ui BH, FFRN SR AT DS G b SPA 48 B 1207 V2 PR e s e, AT ok SR 45 F AR 1) 37 S5 3 i — B AR A ARSI P e R B

BRI, AR K R T REFE IR S (Functionality) 188, &5 ATA 70 2800 34%, Hofh 4 RE B S HA
10%-20%. H 6% 15 B ITGIERE KI5 N Bk 5 Fh2o), 1X L8 (5 BATAT AT S BB AEHSE, JRAVE L, R ek He
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5016 HAEFIR 2025 5% 36 B 11 4

BRI TT, AIAASCHE TG HRYE LIk A, 3X 5 ek a5 B RA M S8R, 528 h a3 1E 1SS M Issue
PRI LE {5 S5 DL B S 1t A pkh FE PR R

3 ET Issue K FIEEAIE SRR AV FEMEARDIEREE A

NHEA AT Tssue kR 5RE 5 A 10 4b F8 VEARDVERE A i 7 1% IsComment. W11E] 6 B, %77 10:0]
PA73 2N 3 ANB B B VR AR TR UE.

I ® l INEY  PSANG)! AhFE AR
= eete [ 1
so] —— (&) | ween ¥ L | ——

: I AT 5 Issue [ SiiE?

HER A Jhfidig

Issue

— ! SR {4 B

ﬁ i i
' @®

AN

Bl 6 BET Tssue Rz 9 A 5 1 A R R0 78 P AR I R AL BT TR HE SR

3.1 {EEHHEL

5 S IB B 0 EZE H AR 2 N Issue HHR ) Bk 5 F AR AH SGH A5 L. Issue SCASIE & 43 TOAC, Horhil
A SRR BE B A SCHTAYI S 2 1 TUAS R e 2 07V, B35 TF-IDF (https:/en.wikipedia.org/wiki/Fleiss
%27 kappa)~ DPR (https:/en.wikipedia.org/wiki/Tf%E2%80%93idf) LA & DistilRoBERTa (https:/huggingface.co/facebook/
dpr-ctx_encoder-single-nq-base), IS 1E A B, T EARID AN Issue HiEAJIAHLUE, M Issue H % 2R ARG HH
RITE ). AR SR IR LA R T ke [ml (R 45 S 8 0 & S5 AR AN AR G (1 I AR B 8 T A2 ARG A 75 .

R UL L&, ASCLE (S BB BB ARED FITEE A Tssue 1E AN, 278 KRN Tssue H 3 EX S5 AARDAH S 1
Bk 5 R FMEE. frth /2 1% Issue T AT REAL S AOAAID AN A5 B IS0 LSR8 000 N B AL & A R AR A5 B
Issue i54). TEIX — B BT A IR i 8 7 o, B4R 3 AN 45.

Prompt

[Extraction instruction|

Types of extracting
information

Functionality

| Concept |

Issue: {Issue}

) To identify whether a sentence is helpful for generating code comments for the code, you can pay attention that whether the
sentence provide the following aspects of information about the code:

(1) Functionality: describe what the code does in turns of functionality. {Functionality Example}

(2) Concept: describe the meaning of terms used to name the code. {Concept Example}

(3) Directive: describe what are allowed or not allowed to do with the code. {Directive Example}

(4) Rationale: describe the purpose or design rationale of the code. {Rationale Example}

(5) Implication: describe the potential implication of the code, such as performance issues, etc. {Implication Example}

K7 A5 B AlEE B Prompt

(1) {5 BT ik FE 5 J T KBRS T 2 Issue HPIUARAD AP 7045 B AOAE 5515 5, i N4 i 1 % =X A
iy ik
(2) IR A e (5 B 2R Kol PEAIA4H T AR 5 Rl CHE AN S A5 SRS, SRR AR AL T
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ESLAR 5 BT Issue A& 387 KiB 2 AR 94 R AL E B A AR, 5017

—/MEE, LR RS B At T AR e LS R

(3) Issue AACHG: $24E T A EL A Issue PY 2 LA AH % IACHS.
3.2 GEREM

TEREAE AR B 1) 32 B2 H AR R FE T Tssue " AER HH (ARADA 78 15 838 LB AR R (1) Tssue 18 ) A2 BOAH B (14 78
PEERE. 25 1 BT ECH 1) Tssue 1A G A T ARIGH S HIN 245 B, (HUZ T Issue W A4 5 F AR N ARRD R At
5, SR BOmEUCE B A TR AR R &R, T HA RS Z MR RN R, AE S EEENM
NI HPEy =

FETULEHEE, ATLUEEE | B BEREAN S TR Issue 35 A FIARAS /R i AN RoR OB BT 1R 2 AR
IR Issue I 096 B RIS 7015 2GSRI 5 A2 (N, KA 28Y B % 5 07 b A BRI 1) b 7 1
R X — W BT T B (ARt 715 B 2R B B, i 2 T RE AR R 5 Fioeb 7o MEARRD - BE. SX — B BT A F 1)
PR E 8 BN, AHE T 3 /N

Prompt

8 8 / Please generate code comments to explain the code according to the following supplementary information retrieved from Issue.
Comment instruction | 8 s gt e 8 supp Wt
\‘ For each aspect, you need to output “Code Comments” in one line, then output the corresponding aspect of code comments for

the code snippet based on the retrieved issue sentences in the following lines.

Types and
extracted sentences

Functionality

|

Supplementary Information:

(1) Functionality: {Sentneces related to Functionality in Issue}
(2) Concept: {Sentneces related to Concept in Issue}
(3) Directive: {Sentneces related to Directive in Issue}
e (4) Rationale: {Sentneces related to Rationale in Issue}
(5) Implication: {Sentneces related to Implication in Issue}

| Code l.

Code: {Code}

yi

B8 R M BLY Prompt

() FERRAE AT S5 A R B J R BB T AN Tssue AP ERRAR D b 7045 2. A ey BE, T N\ tH i T2 X DA R
R

(2) IR RN 7R AS BB DA K AH R 2R Tssue B A): $24E T Issue Hh I PRI R 75 B 2R B DL K AH 561
Issue 1&H].

(3) FrA R AR SR AR B R ) A QRS
3.3 EREIE

BUE W C 4R, KB AR sRAVE RS B R AR R T A T4 'S AR R A . AR AT & B, KA i ) 5
HZFEW Issue TG AT, FoAR B RE ] R AR AE S AR AN AR GBI 185 Issue Ak DUBSIE B)VERE, A SCHRH N
“LIBIG. Ak, AT EAMARRE AR I Issue R 30 UE 14 > 77 T A2 B B EAT AN, i pE IR L8 5 AARS A A
KELFE Issue AN ATIGHIE (7R, DLIE— D ORISR AR B R ) T &
331 FETARAHSCIER R L IE

AIDAH MV B FEVEAS AR O =2 T 5 ARBAE G, B IR AR BN B R AR R 18 HARRIE. BRI — % Issue
AL e 2 A0ARRE, BT LA Tssue I HIAE BIFA — & 5 B beAQREAH 28, W] REIE W18 B H A ST 1 1) — 22408,
T VPG AE R T S AR AE G, S BT AR B VER R T B B ARARRY T ) SSRRARRY T R Ak, W AR
B ERITICE, (H2 07 A 8 RAL A 2R 5 AT AR G i, R 1R KT e 5 ABEAE G, A, A<
SCAVEA T AP ARAE, TR — NPl AR, BD U AR B R S AR AR G

1AV AR R A AR R T A AR T OB ARS T B, G VR4S U N BRI A 1 APT 448K, Bk
M5, AR D6 UG iy 44 VR B e T oy 4 o0 AR oo 3 AT VDA, 22 %45 B A (stop words), LL4n“the” “is”“at™which”
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5018 HAEFIR 2025 5% 36 B 11 4

“on”5E, AR JE R B R MERE A PR I AR AN YIRJE R, R RSE A B TSI R, AN 1Z
A R S A B ARG, W SRR A A AR TR, M A 2 VR AR REAT PRI,

585 2 ANVRA BRI SR P I 7¢ AR 52t ¥ SIDE #ibr ), K 2 B2 i) SIDE 43802 %5 IEHL, Wt SIDE 43
Bk B, WA CRZ A e RS A) 5000 B A 9% . SIDE e ¥R H AT PRl B S5 ARG A S MEFE B H BB 8 .
HAE X EE 2% 2] (contrastive learning) XP BB HEAT ISR, H bR LEASE AL 5 51K AR LI S0 06T I A T 1) 1) 2, T K%
AN TR 08 R B 128 B 1) [ . FE R AR AT 55 v, AR ) S R A S R A QRS AN BT, T AS [] (%) 3 4 A2 A XA A
AAHR BB, FFE A 164923 <005, IEFEAERE, SRR TE NI GR B, o IEAE A4S 2 45 8 I ARE
FHRL N TR, SOREA R AL B — A S5 IS AN AH DRy Rl o b 27 2 W8 2% ek 5o B BY JEAT A Ak, AH45
R TE o 4 75 ] o, IEREAS R KA 5 3 BRI 1) B AH I, SFORE AR o (R ARG AN R 1 1) 2028 5. F 70 R B, SIDE A
tt BLEU $848 47, 5 NSRS R 5T & 3P4l BE o — S
332 H:F Issue FTEGIEPEMER L )8

Issue A BGIE M B 7R VPAG A B VR RS 7 A6 B Issue B01IE, B G P8 4 2 By B b I LT 5. N T 1A Issue AT 56
UEVE, T B LR Tssue 15 A) 138 SCHAULTE. 7T LLE I Haque %5 A YHfEFE ) Sentence-BERT Similarity f 45K
7 52 P TR ) TR SCARABLE.

Sentence-BERT Similarity & — i3k T35 UL I FE B4R AR, © 80 FH TRV ZRAE B A j ) 7 3] 35 1 B N 1)
7, WX LA RN [ B AT 5 {E AL (mean pooling) LA iA) TR N [ &, I TS AR R RE S Issue A T2 [A]
RN ) B (R AR SR AR ADLRE, SHefiey 8 P ANE ) 2 ) (K935 SR BL .

R 9 2E B RS YERE  Issue AR AL & 2 218 A), DR B A TEREY) 20 NEA) S o, ., S, # Issue V)4
NBA)L,. . L, ST TFEREA] S, (1<i<n), 2315 E 5 Issue 1HA) 1,,..., 1, Z A1) Sentence-BERT Similarity $&
Fr. WA S; 5 Issue 1 IEANEA] ) Sentence-BERT Similarity KT 0.6, WA NERESR] S, /& Issue FIIER. Lid
H{E 0.6 e A Sl IS K& 22, 6P TR S AR 2 5 N TR, A SCHE 100 FE a0 L7 7 AT
E, RIUE I BME AT LAE E 86% (HERRZE, ek L8R L ECHR AR, i ZAR B BT A Re il Issue B0 0E VERE A,

4 SZIGSTER

9T IRUE B TR R, AT SR 2 Fos R SR AT T SRS, R A 28 St FE b O )
ST IR R, SEEG 1 B DA R SIEG 45
4.1 WEER

(1) RQL. ACTTVERETE 2 RIEE RART KA AR pkh 78 R AR (R 28R 2

U RIE 5 AR SOARBRAEAN A i 7 TR I T JE FLRIRE ST, (HEAA Tssue MISCAST73 B A%, BEAE A L %P 78
ARGV ERATI AR B HhR. 1% B4 Bh T 5% IsComment BETE 20 KFRRE L3R TF AT A Rk 78 PEAC RV TR A 200 .

(2) RQ2. RICTTVERRTE S KA b ygb A8 sy A vh 1 £ 1) 2

BATRBUAE 5 B 55 T U BCE & R, P 23R AT BEAREH KA RS A TiERLE
{E2 W REEL S LU0, 2 5 ARRE AN A A DG sl 2w LA BGAIE A3 B 12 vl I 3 A 78 A R IR AR v A 5 AR FA A
ML K Tssue BT SGTEPE SR VPR A SC A V2 BEAE 1E 2 RFR BT i A i B £ 0.

(3) RQ3. A7 85 e A8 B I R b 7 1 e 2

TE SERRHF R, FF IR 3 I RS R R 4R (I 5 2 D 2 A F B T B ARARAT I A B, 1% o) U i i
FAELIE 1A AR AR I X0 52 S5 T AR ATV R D 78 12, A B TR AL BRI R REAE 2 RARFE EATF RN
FPEALRAME B, TS BT k35 B e b 2R A AR
42 LWRE
42.1 XTI

T I T ARA ST R AR A R 7 P AT R T TR 5O, AR SOKE S DU VAT T R
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HSLAE 5 AT Issue ok 5% KB 2 AR 69 AR TR A 2 B4 A%, 5019

(1) CodePrompt™¥

2710 Sun S A PSR, HAU KA RIS AL T A AR R R (K 3 A6 4 DA S R B AR A, Ak KA AL 4T
HREA L. B TR ChatGPT XHEHRIEF A C 4% > 7 RE MBI IFHRE 7 E 5 MR, AR R 2 A
Al BE AR S AR Al — SU AR TR A RE Y. 5% 7 VR EAT LUBCE B T Fo R SO VA RRAE 2 KARFE FAEB) Issue B4R
FAPEARRE A RE I AR BERCR, . %77V 1) Prompt B VE4H(E 2 a0 &1 9 Fios.

| Please generate a short comment in one sentence for the following function: {Code} [

B9 Code Prompt

(2) Code-Issue Prompt (No Retrieval)

ZITIER A Tssue AR ERSR LS T RBERY, IF B & AR R 7 SO0 M AR A A5 B R AR i
B 1A Issue [ SCAS SR, HEHEN Tssue $RALLS AL A Al 8 G bt 22 51 N KB . 50V E T LR B T
BIFFEAR SC T3 B R S B 90 TS Ab 7815 BRI S8 1K AR RS 1E 2 RAR B B sk b 78 PEARRD R 1) A2 B BUR T3k
DL %71 Prompt B FELIE B AnE 10 FoR.

The issue report is proposed before the code is committed to the codebase and can provide supplementary information for the
code comments of the code. Please read the following issue, then based on the issue, please generate code comments for the
code.

Issue: {Issue}

Code: {Code}

10 Code-Issue Prompt

(3) Code-Issue Retrieval Prompt

27 I R R SRS M Tssue FRG R SPGB ARG 5 AMEA), JRE R B IE A 4R Ak 7 A, A
R, A SCAEZTTIERIHESE T 2k 1 AT 4 A2 i 3 A 28 0%, 36 TF-IDF. DPR LLJ% DistilRoBERTa. 51%
FITIEBAT LU B T S 43t 1 A SO VR AR 34 . 287774 Prompt 41K 11 B,

The issue report is proposed before the code is commited to codebase and can provide supplementary information about the
code to its code comments. Please read the following issue sentences searched from issue using the code, then generate code
comments for the code.

Issue Sentences: {Issue Sentences}

Code: {Code}

B 11 Code-Issue Retrieval Prompt

422 VR TTIL

AR SCHHRRD I B A A 2t AT T 40 T 4R A HIVEN, B 3 AN 5 TH.
4221 FEHRETN

B YEVN BERE T A SO A R R B AE 2 KR E R E R IFR AR A TR E NI REER (SHER).
BT h 78 MR AR AT I B Hh T R 2 AN [ 0 SRR SR AR A A [F) 19 B S, AR G R T 1A LS I R B R AR (W BLEU
SF) FEIXFE Gl R AEAE AN A2 B AR B PEAS R AR, (R e 4 FH SCAR [46] HE 3 1) 5 T4 SO ALPE 1) B2 & 48 5% Sentence-
BERT Similarity 34 B KTERE. ‘B 18 stsb-roberta AR T Zrki ) Sk A pl ) 7 o B3] (AN, 2018 Ak a4
BT RN SR AR BRA) T RN R, T AR B VR J S B R ) T BN T R 7 AR SRR AU

BeAh, R AT LA R & TR, AR SO e AR BB i aE TN TS5 R Mk, B4
AR BT 7 N 2 A AT, TR AR R RE H A T 5 25 B A) T Sentence-BERT AR 2 &K
B R AR IER A — AN T 53 R4 71 Sentence-BERT AL KT 0.6, A SCIAAAE BERITE R 1 S
BIX T SHERATNGER. BE, BT MEERMA TSH R A — A7, S EE. HoEE
J AR T 7 IREA IR E AR Do 7 3 PR PP AN 46
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5020 HAEFIR 2025 5% 36 B 11 4

4222 ARIGHISHER Issue AT IGAE AT

AT AT, ARASARSE R Issue ATIGIEME AN B 7240 A B AITE R AL 75 5 RS AR < I BLAEOZ 1Y Tssue FTIGIE,
T8 A RS 8 ) ) s ) A 3 PR T PEAN ) B A 7 SRTE T SC SRR, N T X B TP 5 A 250k, K
PITEAR 77 AN RN T Issuecom FF AN T&E @R, HgE Rl 12 fros. o7 LLE B, RATHR A BEn 7 (78
MBI TSHEAREG, KB (87.1%) N TS5 R ARG5S H. Tssue AT 36T, 3% AU T 0 RE 5% [ bt
Bk B Al AN 7 2UFE R R B bR B A,

53 505 21
(9.1%) (87.1%) (3.6%)

1
(0.2%)

[JRelevant [] Relevant & Verifiable
[ Verifiable [__] Not Relevant & Not Verifiable

B 12 AN TSHER KA NN Issue FTHAIENE P45 2R

4223 RN

A FEPEPEOY B RN R BRIVERRRECE 2 RAEFE B9 IT RN SRR ALAISME Bl i DAY ASAH G B K Issue
T IR (KR 5, AR SCR AT AR SR i 1 MESIA $ebs U P40 A2 BAR B i B A b e . L iy - 507 5
N EEERE R — KRN C = <wiwa,.w, >, BT RIS RV AN Code, ERHE T ERES N
Comments = {Cy,C,,...,C,}, WREFRICES N W = [12, (wiw € C}. iBBA I w 7E w7 IR p(w| W),
X2 C, Heab etk MESIA 577 n F:

B ZWGC/\WQCU(IA’ 10g(p(W| W))
len(C)

AL B, MESIA 45 FRE AL THE 25 BRVERE - ACRD ) 7 1 N 28 DLTH SRR AU ME B, JFREE SRR K,
AEME 5 B ARV R AR FE 1. AR SCRI MESIA $8FRTEA 43 0T L T A 8] 7 6 AR B R (A h 7R MR L.

4224 FAEIAGES K E

AR EE ChatGPT (GPT-3.5-Turbo, https://platform.openai.com/docs/models/gpt-3-5-turbo) F1 GPT-4o (https:/
platform.openai.com/docs/models/gpt-40) X B> H i LR AT PR BRI AT SE58 . A SCH 8 24U Temprature W&
N0 LA BENLIE, JEOR B LA S 2 B A.

4.3 LR
4.3.1  RQL A pERS N T AN FE PR ) 7 o

N T TRIEAIE 5 I R, AR SOK iR U vE R AR T PN KB S 8% ChatGPT Ml GPT-4o b, X AR iy B AL
AhFEPEERE A SE VEREAT T VRO, DR s MRV A R S T VA REAT T R

3 RN T ANRTEAE BOE BRI DL A S EA AR B R e N TA ARV E R A L.

T, "TLAER], R EH Issue B, Code Prompt 77 ¥EARAME AL kb 78 PEACRS A BE. 440, %+ T ChatGPT,
Code Prompt FiEAE % T 33.6% N LSH R XTF GPT-40, Code Prompt HiE{NE T 35.8% FIANLSH
TR X R WIOUR AR Ay AR AR b 78 VAT R A 1Y), 5 B M B UK.

FIR, Tssue X A2 AN 78 ey R B A R 2& 35 B, 4910, Code-Issue Prompt (No Retrieval) J57% 5 FH #] ChatGPT
IR AN TVEE R 8.2 FVERE, TR T T 66.3% N LAMREVEERE,

MESIA(C) =
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HSLAk 5 AT Issue ok 5% KB 2 AR 69 AR TR A 2 B4 A%, 5021

P12, ML T Code-Issue Prompt (No Retrieval), 1 F & St 146 2% 8% A — & BEBE T -4 78 PEVERE (1 A2 B 41
i, 2448 F TF-IDF far 2R A4 2 AT AR ¢ 45 B i BRI, KA B A b 78 MV E B I AR B S T AT R,
T 248 A DistilRoBERTa 2% 28 i, KA A il kb 78 MV BRI AU B F A R . X R WA [ AR 2R B 0 KA Y
A2 AN FR MR RO 2 2 ISR,

B, AR SCHTHE 715 Re 8 1E — 0 38 98 OB A kb 8 M R IR il dn, AR SCTVEAE GPT-40 L REWE 7 o5
88.4% M N TAMFE PR, 20T HoAth ik, IR BTy SR 5 FH B B2 47 T ChatGPT. 1X 5% B A S VA TE AT I TE 5
KR KA 2R Fof 2 5 SR B A (R 800 3 AT R RN E AR SCIIME S5 37350, AT M Tssue ARG 2R HARRB AR S A A5 R
Fe—AMZLFR, T ORASEAL T4 SRR I SCAS SRR AR 7, BN S AT M Tssue iR A 2R HY X L4 ALY AH 5C ) b
5B

R3ERGERE LD P DL

FERA RS R ket

Wil 7Y Nars 2 d > SEAHAYE L YRR E 7E 2 7E 2
Code Prompt™" 444 1.0 18.6 111 38 294 33.6
No Retrieval 3664 8.2 13.2 257 37 149 66.3
TF-IDF Retrieval 2291 5.1 12.8 219 49 175 60.4
ChatGPT DPR Retrieval 2299 5.1 12.9 237 42 164 62.9
DistilRoBERTa Retrieval 3151 7.1 14.3 267 52 124 72.0
IsComment 3779 8.5 13.8 2781 42 123 72.21
Code Prompt™" 1520 34 8.5 116 43 284 35.8
No Retrieval 3366 75 16.8 266 35 142 67.9
TF-IDF Retrieval 3305 7.4 15.6 236 32 175 60.4
GPT-40 DPR Retrieval 3304 7.4 16.6 260 49 134 69.7
DistilRoBERTa Retrieval 3431 7.7 16.1 279 47 117 73.5
IsComment 5613 12.6 15.1 3581 34 51 88.41

TE SE56 4 7 36 VPN AR B SRR A T — AN JiEm &, — 4, A TH AR ReaF 2, H—
771, RAE 5 ARRAAT WA 08 A2 AR 3 3= & AT RS, R h Y 2 8 T N TR R AN, AR SO i
B A SRR N TANZE AR R 43 R 7, HV PN AR BUBAREE 2 K2R HREE I 28 N LS BRI AT J5 3 13
JEoR T AT GPT-40 A2 iE B 1 — AN . XFF 7715 setincludeHeader, 7R #H %S T 3 AN LA AR MR
LA J7 2 I Dy R DL R A5 A BR il 5% Code Prompt 77 VA AR B oKk B4 55 e H AT ] — A0 %P AR VERE. Code-Issue
Prompt (No Retrieval) /5% ReM% 40 7 5 Ho 2 A kb 78 VR, AL 2, IsComment Ref% 5647 55 BT A 3 AJkh 78
PEVERE. BN, J5 30K 14 iR 7 KA GPT-40 M Issue H N7 setincludeHeader fliHCHE FACAD AN 845 B AT 1L
ATUER RS T 4 75 Dhae iR M S AIDAN RS BB ), 2 A5 458 BR 1 AH ¢ 1 ARRE 4 7815 BB ), o
VI 25 PN RN DA B B 4 L 2 s PR D s MR R 2 T LA AR M %) S T, Xt R A 2R 5 BB A F D A IR S kb 7 1k v
PRI OCE SR R, 3 245 B A B T 38 T8 I b 3 A8 1% 07 V2 1) Ty RE AR FH PR

A, A 3. [ 13 FIE 14 HGE T DUE B, KiE 5 BEBLREE I TIssue HHELH 8 0SB, I Ae 82 ik
A AR, X A R R 1, A AT BE AR RSB 7= A ) LD, T TR e B oA e 1 e AR A
BN, T ETE T R REAT BN AN BN PR, i e R AL 5D A A DG EE Issue HMELLISHIEZT S, AT R B
A AR P A
432 RQ2. AR AR A A Tssue AT RHIETE

T BB AZHIE AT I R, A SO AN [R] 77 VA R R AT AR AR DS PE A Tssue T IR IEPEITAT, FHXF AN R 772
A A R R 4 AT X B

Bl 15 R T Sea g 3, T DS A £ T4 10,
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Code:

public void setincludeHeaders(String includeHeaders) {
this.includeHeaders = includeHeaders;

H

Comment:

A regex that defines which Camel headers are also included as MIME headers into the MIME
multipart. This will only work if headersinline is set to true. Default is to indude no headers.

Code Prompt (Sun et al.) Generated:
Sets the value of the includeHeaders property to the specified string.

Code-Issue Prompt (No Retrieval) Generated:
Sets the regular expression pattern to define which Camel headers should be included as
MIME headers into the MIME multipart. This will only work if headersinline is set to true.

Code-Issue Retrieval Prompt (TF-IDF) Generated:

Sets the includeHeaders parameter which defines a regex pattern. This pattern determines
which Camel headers should be induded as MIME headers in the MIME multipart data
format.

|
|

1

1

1

|

1

1

1

|

1

1

|

1

|

1

1

|

1

1

1

|

1

|

1

1

!

! Code-lIssue Retrieval Prompt (DPR) Generated:

1 Sets the includeHeaders parameter which defines a regex pattern. This pattern specifies
! which Camel headers should be included as MIME headers in the MIME multipart. This is
! useful in scenarios where MIME headers need to be part of the message body. Note: This will
! only work if headersinline is set to true.

|
1
|
1
1
|
1
1
1
|
1
|
1
1
|
1
|
1
|
1
|
1
|
|
1

Code-Issue Retrieval Prompt (DistilRoBERTa) Generated:

Sets the regex pattern that defines which Camel headers are included as MIME headers into
the MIME multipart. This setting is only effective if headersinline is set to true. By default,
no Camel headers are included. This option allows adding specific headers to the MIME-
Muiltipart in DataFormat, which can be useful when the MIME headers are part of the
message body.

IsComment Generated:

(Functionality):

Sets the includeHeaders parameter which is a regex defining which Camel headers are
included as MIME headers into the MIME multipart. This is useful for adding Camel headers
to a MIME Multipart when the MIME headers are part of the message body. This functionality
allows transferring header (and attachment) information with protocols that do not support
headers or attachments (e.g, FTP).

(Directive):

Note: This will only work if headersinline is set to true. By default, no Camel headers are
included.

13 REJFVET GPT-4o 4 AIKITEREXT H

i (Functionality)

E 1. Option to add headers to MIME-Multipart in DataFormat.

' 2. In some cases it might be useful to add Camel headers to a MIME Multipart when the MIME headers are part of the message body.
! 3. The attached patch allows to transfer header (and attachment) information with protocols that support neither headers nor
1 attachments (e.g. FTP)

1 4.includeHeaders: A regex that defines which Camel headers are also included as MIME headers into the MIME multipart.

E (Directive)

1. This will only work if headersinline is set to true.
2. Default is to include no Camel headers.

K 14 K#EH GPT-40 M Issue H A setIncludeHeader J7 V5 4HE H RIS N TR A5 &

25—, IsComment &85 LLBLE 778 4E BUE £ 8 FIERE. N2 X T ChatGPT if /& GPT-4o, IsComment )4 %,
T HE i 2 AR A 2 H. Issue RIS IERIIERE. 40X+ ChatGPT, IsComment S ILA AL T 2717 FJEE S AR A5
[T Issue AT DABSAE VRS, 7 S8 AR By 0 LB BRI SR B 71.9%. AHELZ T, Code Prompt VA AERL T 276
FIRE SIS AHOC R Issue AT PASRTE AT RE, o AR VR LU 62.2%.

25—, IsComment 81 i 35 /b KA A sRyEREII L] 32 7] 8. 7E Code-Issue Prompt (No Retrieval) J57%H, ChatGPT
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HSLAE 5 AT Issue ok 5% KB 2 AR 69 AR TR A 2 B4 A%, 5023

AR T 281 A REFIARTE A FE G [RIB Issue X TGiRIRAE AIVERE, o HAE B BRI LL AR T 7.7%, BB £ T Code
Prompt 7%, AR SO IIX AT RE 2 BT Issue SCAGS T 5 2%, R EL X% B 15 0 B oy PSR 7845 8.,
SERERE G BNL . HHZ T, IsComment A8 i 173 B H BEFIACHE AN AH SC R Issue X IGIEIRAIE A B (X
i 2.2%, R EDGL.

ChatGPT
168 276 0 1523 1745 95 891 1152 80 836 1200 66 1208 1605 &2 796 217 181
(37.8%) [62.2%) (0.0%) [41.8%) (47.9%) (26%) (38.9%) (50.3%) (2.6%)  (36.4%) (52.2%) (29%) (383%) (509%) (2.0%) [F11%) (719%) (4.8%)
0 281 188 197 276 8%
(0.0%) (7.7%) {8.2%) (8.5%) (8.8%) (2.2%)
Code Prompt Code-Issue Prompt  Code-Issue Retrieval Code-Issue Retrieval Code-Issue Retrieval IsComment
(Sun%s A\B4) (No Retrieval) Prompt (TF-IDF) Prompt (DPR) Prompt (DistilRoBERTa)
GPT-40
517 407 =9 1226 1783 135 1388 1507 110 1319 1679 69 1272 1868 4D 1502 3902 120
(34.0%) (26.8%) (6.5%) (36.4%) (52.9%) (2.0%)  [42.0%) (45.6%) (33%) (39.9%) (50.8%) (21%) (37.1%)  (54.4%) (L2%) (26.8%) (659.5%) (2.1%)
497 223 300 237 251 89
(32.7%) (6.6%) (9.1%) (7.2%) (7.3%) (1.6%)
Code Prompt Code-Issue Prompt  Code-Issue Retrieval Code-Issue Retrieval Code-Issue Retrieval IsComment
(SunZE A\ B4y (No Retrieval) Prompt (TF-IDF) Prompt (DPR) Prompt (DistilRoBERTa)

[ Relevant []Verifiable [_] Relevant & Verifiable [ ] Not Relevant & Not Verifiable
K15 AFETTEEAE R B AR S HEAD Tssue AT 36 IE M AR Il

teAh, B 15 WA LLE 3, 75 BB sl 0 R R, A77E BARFIARED AR DG AE 2 Tssue e LAIGHIE 1) N 25, HAFTE
FAR Issue RS IIE(E2 AR FH DG I 25, R, Dy T IR AR B BRI BT &2, SR T T 4% AR HAE, SEARRDASAH ¢
8 Issue A AT BRAIF VRIS HEAT 73 U, K IsComment HY K ARRE A S E N Issue AT 36 AE 1 7E i JE R 1 R rh 3y
RERE R BUR, P 2 IR HAMYIOG R AU AE BRI SRR ASAH DG 83 Tssue JCIRIAIE 1R REAT 7 1 U8
Z R BV AR R R (N 25 R AR L. 45 RN 4 B, AT DUE B, 25 b X 8 5 ARG A KB Tssue LILLE
UEMIERE 2 Ji5, IsComment {7544 BE 05 4ERF— A0 (0 N AR ST VR 1) 78 15 % (66.5%83.9%). IX 3R AN J5 238
ot 5 Ab B A] DA — 5 AR R KT R, Ik £, (DA R R A e R N AN 7 PRI R 1K 7 2 2R

x4 WAIEEERG LD E S
VERRA At R R
i WAL, 339 Pave sk 7
B AT RV E ST D A T T S el EEOY

Code Prompt™*! 276 0.6 19.5 93 33 317 28.4
No Retrieval 1745 3.9 15.4 230 39 174 60.7
TF-IDF Retrieval 1152 2.6 153 195 49 199 55.0
ChatGPT DPR Retrieval 1200 27 15.5 208 44 191 56.8
DistilRoBERTa Retrieval 1605 3.6 16.8 243 52 148 66.5
IsComment 2717 6.1 14.8 2541 41 148 66.51
Code Prompt™*! 276 0.6 19.5 93 33 317 28.4
No Retrieval 1783 4 17.2 239 36 168 62.0
TF-IDF Retrieval 1507 34 16.4 207 33 203 54.1
GPT-do DPR Retrieval 1679 3.7 17.7 229 50 164 62.9
DistilRoBERTa Retrieval ~ 1868 42 16.9 258 49 136 69.3
IsComment 3902 8.8 15.9 3351 37 7 83.91

© hRBIEB IR
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433 RQ3. ARFEREh

N T TR Z AR, T i YR AR AR R S AR AN A B Tssue TRIEIGIEFIVERE. FRATIAARIA HIX
LB AR AT R R R AR AT SE 1), i — P18 MESIA FaFR TN I Ly B (AN T I O, FEAE A R J7 vk (0 26 g Rk AT
XT L.

K16 JE7R T ChatGPT 1 GPT-4o fEANFA i F A BE R &S it i 2 fE b e th o, /e 16, Mhi &
R AR IR RE ) MESIA 585, tHRIRN 78 bRy . % BRI THAR AR R R (B i, TR R RO AR A B 09 VR R 18 ) B
B %, W LUE S, @R Issue AR 23 98 A BUBIA, A S5 A0 LA % LL 7 vE B0 BT AAE BB 2 TR A A
A7 P A RE.

10 10

8 8+

6 6+

4t 4+

2 F 2k

0 0 L L L L L L

)Lf])([34 Not Retrieval TF-IDF DPR DistilRoBERTa IsComment SCHR[34] Not Retrieval TF-IDF DPR DistilRoBERTa IsComment
(a) ChatGPT (b) GPT-40

K16 ERRTERERIAN TR DL

IEWHTSCER 1 B WS 808, 78 PR3 T Ao F2 v, o 28 B D B (H R AFFEAH K Issue 15
L. TEIXFERI3% 3T, IsComment 5 75 B2 BE A5 45 A0ID 2E il 3= & B Ah 78 v ERE. /] 17 7R T — AR H Apache Derby
I B 3082 1, Hob 57k getDaemonThread A& — A5 EARIE R R J4 AL, %7758 17 07 I- 28 #igs ik 22,
BT — USRI B 3L setContextClassLoaderIfPrivileged. {H & 1% 7772 H A A 1R, X G FIshHU S Fa 5
AR 2 To AR 1. IsComment BE#% 4 getDaemonThread BREAE BRF & MO H R MRS, VEANMERE 1% 7 ik I ThRE,
5 R FE TR, S A

Code: IsComment Generated:
public Thread getDaemonThread(Runnable task, String name, boolean setMinPriority) { (Functionality)

Thread t = new Thread(d: oup, task, "derby." (i ); This method creates a daemon thread with the given task, name, and setMinPriority flag.

PrivilegedThreadOps.setContextClassLoaderlfPrivileged(t, null); It also sets the context class loader to null to avoid leaking class loaders.

t.setDaemon(true); The thread is set as a daemon thread and its priority is set to minimum if setMinPriority is true.

if (setMinPriority) { o

t.setPriority(Thread.MIN_PRIORITY); (Directive)
} This method requires the getContextClassLoader/setContextClasssLoader privileges for derby.jar.
ratiien © The code attempts to set the context class loader to null for the created threads if we have
} ! permissions. If there are security exceptions, they are ignored.
Issue: ’. by ERSY It is important to ensure that the code does not hold on to an application class loader when
Defb)’ can 'eak classloaders in an app server environment creating a background Thread. Derby properly stops threads when the driver is unloaded, but in
an application server environment, the Derby driver cannot be unloaded when a single
| 3 X he.. Y- ol
Detail see https://issues.apache.org/jira/browse/DERBY-3745 application is stopped.

Bl 17 ASCT7ERKER Tssue (HERDVERE 1) )7 getDaemonThread A2 B #M 78 PEACRE IR

4.4 BRI

ARSI B R B AR LT 3 AN 5.

B RAHTEANEEE. Bl Mk E BRI L 13T Issue MANR ARG R EIR4E. vk, MITIaHI 2
T AN A g, o R 2 M Apache 4 IX R 10 ANGEYT BLIF RO TIFIRI H 4248 7, o i B s
T BT, BT TEAG HAE SR A TS PR (SR CR R AL I R &, 53X Issuecom AR AE IR L/, KK
Kt — PP R BRI EL. e, 1 E 3 ChatGPT X FEIRIE S AA M Re & Wl 8T H WEE 7, %
AL Code Prompt /512 H A= Sl BRI A0 SR 247 T- TR, SR, SRUR SR BA, TEHH Issue ITHOLT, KABIELTISR
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HSLAk 5 AT Issue k3 5% K52 AR 694N AR A 2 B4 A%, 5025

HME DAR L A I Ee b 78 PR RE.

FLUARAR TR AR~ (Prompt). BT T0A &5 R B (BRI, H #1205~ 1@ A A 2R bL i R X %
Lt 7772 Code Prompt 2% IR 7~ RN A0 & BE A (1) 93 R 2B AT 25 (1) 48 4>, Code-Issue Prompt Fl Code-Issue Retrieval
Prompt 7EREAAT 55 H8 2 Rl 2 gt — P3G 7 A RLAY Issue 2. BARIXLEHEIRIA] B TSI, SRS 2 7oK
R 5 N ARRY A A RE, I ELER AL 1 A A RE T 7R AN N 2, (R B AT R R 73 1] 7] REE TG 1 58 4 R T8 HE DR AR
FAFEARRD AR A B (R0 7, U7 S (R 2 ). SR SRR R 28 B0 A M R ], BRI — 25 5] AT 55 A (o ALK, SR
FHA 2 1) B ROR, B B AR LT Issue ARAD A Bith 70 My B Jds YE 32 7 18] HH fib & e iR 4 EDURI R
AP ANERTT, WA U0 Tssue R IR S B L1 RBERY — I 58 I B AR i, P RE R BATRTAL VR AR, J80/0 20 3R 18] 1) i
FeA i, RIS HR A R A HERA V. 1K R g — 5 SR T B A A b 78 AR VA R - R I B AR AR R I 77 ).

5 AR VRN 735, AR SC 4 A A EEX AR ARSI B AT T SR G BT, LR E E . ARG,
AR AN 7R . SRT, AR OK AT R I 55 BT NG A g ik DA — S PR AR B BRI R
5 i it

ASCBIEFIF Issue 456 KA B R 2830 5 AR AR A ZE SR R it ARRD VR Bl 5 K00 5 Y NI e, R skAR
TR AL A A A BN — 2D B R R, AR B R B R A 0 B 45 B — 2D R . T 4T X IsComment HIR A%
st PAROR AR SR AR 8 Kk AT — 2834t
5.1 IsComment KR Fif%s

O AR I3 R 2B Jd 77 v 38 o 18 SRl P 1, A1 B BE AT = ) A RS 0 A iy e, B 2 H IR 1T B S ARAT )
Dige (RIS HEED). LESL PR, X L8 7 0308 A RE UL SR (BT 28 Re B R e AT A iy B ). M EE 2T,
IsComment 3 XVERI S, U— BRI EAIER 21 Issue TR, BEAE 251X ACHD A BORh 78 P ARRE R,
T AT LASS B IT 2 3 SR AT B B ARARED. (R, IsComment F3E N &EBARRD B AL ik B8, T2 B 7Egh — e A A
Issue W ARG AL SR R, 3R A B ) 2 (R B AR I T VR 3. B KOG S B AN R e, AR X T
A AL 7 T R A i, KB R 2 AR A 28R AT A BF 7T Y 9H8 H 7 ot T ARG 0 By e A ik, KR AR
R RE R B4 eI N TS MIERE. ML 2T, IsComment A= i b 78 M AL VR B [F) A 2 SE PR TF &
W EZERR K, T BAEA AR — PR R,

ARSI SRR, RIERUE D) Issue ATAR B BEAN 7248 BT Re1or F & . R, FESERRRI A v, Rk E R E
4R B AR R B & R B, A R Bt Bk 75 2 0 e A ATV R XA AR ST VR SR AE SR N B 7
B — BRI, H A, IsComment A4 BB P A& T HH BN R A5 B IR B FR 2 (Functionality. Rationale 4¢),
{328 R TR TE I M fk, B B T IF R A& #AT Pk . ARk TAET] LLZE RA X I e = p) A QRS B AT S A 4
J¥, B R — LESC R B N AT e s, AT AT DA — 25 5 e A2 A B R el R .

IsComment F¥J B FH AR T 1 5 B 1Y) Issue 504, 6 T-IF R BRECARINE, FUER T K& Issue HI H, IsComment
BABUTHIERYE. BT Issue 485 [1))5 & ] Ge AR 20 A8 iR 1 RRg i), 78 SRR, AT LIS Issue BPIRASSE
TCEARA] A — LI BT 1Y) Issue, PRI Issue HHE 150 &, dE T AR AR ARSI BE I BT 5. b7k, A SC S Brag 4t
T AN R ok R AR AR DS R 78 A I A AR I U7, A AR R B Al I B VR . KRR EA
WAFTT A fr AR, A AR SRR OGS, RS AR E FTER A M R G50A AN FE. X -F—L Issue
B G PE R AT H AR SRATT 5T T B 7R B — P PR R I H H AR T R i B R, B A ARSI RRAS T s BUE 1R
SROCH . WBAEI IR IRC R K E HIIIRIEFKE, Wik — DA 78 VR 1 AR BOSER.

RS TT 1 B8R 1R B A 52 B R AR Y A B B8 ) 52 M. H AT IsComment 7515 J2 4 BRIV R A2 A AN B Bk
) A TR R AR B (LR T DU B TR ) KB 2R 2 ) ) AR R AFTE — 58 22 1. TS KB G GPT-4o AKX
SR Z L ChatGPT 4F. 7E 52 FRL Hh, AN R @) KA B 2 (B BN A A FE — B I ZE 7. M RQI1 [SEES 7T LB H,
IsComment [ — AN JCHED IR 2 T E 1 Je MR 21 Issue WD A SN RME B IEA). MIMEE R 5,
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Y] T X e SR A BN TR VR R ARG SR R O G . BRI, SRRAE SE BRI A B, ] PSR RANAE (S B
B B A FH B S0 A RS ZR 1 GPT-4o, T AR R A S B — A& 1 KA 1 ChatGPT, 3X A% W] BE R B0 7E LA A2
7 B HAS — i ()P
5.2 IsComment XRRILIEMB%.

AL TARZRE ARG SRS G Issue A2 B R AL R, d i SI2 i, FRAN TV AP Fe AR VA 8 ) A= BLATS 48
TG 25 — Lk B .

B, BT AR AR R 2 1, QAT BeA MK B & Fh & 1 B0 S0 B2 U5 b B 2 R 5 BAE AR O 1A 78
5 B DA B 78 PRV AT AR — AN SR Bk, H TSR X Issue 4T TP 22K, H 00 T 5 REE RIS H RAE
BRI RIS RE T, A KBRS AR G A B, 140 75K S0k . E-mail HUFIBAAE MG T WIiKi iRI51F 18
S IR LEAH 5 YR TR AT REIE AL B AR SR B ) ARRB AN TR A R, TR EASR AR #E— It 7L,

B ANV B B AR R E VR RS2 B AT R AR B AR T i — N BB AR . A5 S AR R R AR
R FEAE VAN B 8 AR S 51 R (ground truth). A8 SCHF M 2R B KE 5 B8 A 3 1T DA p = IR, o
V2 RS H AR INER, 1 BAR 252 150 B M E M, (A I X T Re & L) o, HATERE— LA G Y. A
AR BIPEIRIER) (140, </TODO:...”) . —LedEIE A I AC I 5 ) M 5. DR, &1 KO8 B AR Y AR i =3 1T R,
LG 4 3T S R PP 7 2K (B0 BLEU FE R bs 7%5) (00 5 BR YK 2ol ™ 8 1Y, RO 78 IR (P
7T, AT S B 1R S N 2835 S AB A 18 10 17 3 LAAE 2145 R vPAR

ARSNGB AR B = & 1R LA RN DANFRIEIE R (SRR 3047 T AU 44, B 5 48 A 2k 718 SO
FE I BE AR RAT A PPAN AR i B A 38 N AN R E R I 0. 3 — 25, B T R B W] R AR i S B R M A 2,
TN AR SR R AT AR AR SCHE TN A Lssue RIS UEMEPEAY, farill Heid i H Hr vT BB M 2000, e, £ I8 5 1)
HERTT AN VRN DIEAG T RV RE % 2 KARE FONTT 38 B AR AT R A H B AIAME B A0 PP AEZE
B AT LU A G AR A5 K15 5 B A i) =F 8 BB A — 28 5 R RSk ARG W] AR &R B4 KAE
T RPN A B R

6 HXIIE

ARRD R B A B A 1O B TREAT S — A B AR S 1) AR 1 3h AR R 7 B T LA 1 E
2010 4 Haiduc 5 A\ "7 TAE. 240 7038 01152 BISCAR R B 3 ., 8 U RS [ 3l A= r a1 4 40 B0 i
T, Ak, ARSI RE H 3 AR B FE TR Ak A SOH F 4k R RO AIS % 2L (code summarization). IG5 ARSI R A
JRHIT U FEATELE T A QRS 7 0 SR, £ B TVAG T T A TR ) ik U020, BRI T B R
(592 B2, R i B AT TVR B 2 S5 PO O R AR, KR S IR R, I H 5K ) SO
fERIA: RS 1, AEARISTE R AE BT 25 L RIRE A 2 NI R I ) BRI T LR 8007 vk B 35 Uk it 1 At

FET RS A AR e 7 vk 85 Je A U U AR N R BCGBRE 2, B 1 BTSRRI B RE &
AR A B R . J1 78 1, Sridhara 25 N TR S Bl R UM MARRD o 42 B B 4, 2 S5 40 HE B A
I (action). M (theme) FITTHEHIIX E S (secondary arguments) 25, J- i i WA & R RE. )5 28 TAE PO —
SR ARSI = A B AE (high-level actions) F£4= B R, 78 38 HUUAAR (1) 7 v, il e S B SR g ) 1
R HNE F R 5, R AR iR se &R PR TR0 B S A2, B S EZFIIME B

{5 BAE R AT B A il 77 78— 77 TR B [ 3l Hb A ARRD A B2 BCHS 2% 00 (1) G B 1] DA AR Rl e, 4 70 11 451
40 Haidue 25 A U7 S0 A A AR A0 AE STRY 4 AR 5 (0L FE Tl 2 I M VB L, B s SR A5 A R AR 2
VSM (vector space model). LSI (latent semantic indexing) & 154G &S B 1RUFD SCAS I BLER, A5 SO TP HE 44 5
BT SRR A ARSI B R, 1 — 5T, 5 T8 B R I i S 2R /50 I B0 U LA AR ey . JL 2, Wong
N\ BV TR 2 J5 TBHY StackOverflow #£[X PA K GitHub 4 [X F94CHS & Hd Be b B kL, BEJE NP2 54458
ARG B AR AR, B AR RIS B REAR A g e RIS VR, Z IR TE B RE AR B & RN, 1X 8877725 5
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R P AS e ) ) L

T TR 2 2 W ARG R AR BT VA A L AR B B 1 SR AR, I 7 v i () <R, VR HI I GRS 2 S A
L RENS H s UK g AR 1E S AR B IR A B AR E SRR, X Ty VA 3 B T A 28 - 1D 28 45 74 (encode-decoder
structure), & 4 i 25 44 AURD g A 1 S 1) B, ARAE 2K S I B AT AR M TT AR B RE. AN ) 5 i BAR A
L 12 i 2 R AR 2 B e i N B0 0 ORI BT F e 26 I 2 45 ). 3R 19, Tyer 25 N PE 2016 442 Hi ) CODE-
NN J5 = T4 2 IHLH Y LSTM (long short-term memory) fEE £ 4%, SEEL T 7€ RKINBAC RS v BB R B
HEAT 22 ST DA R R Ahmad 25 A P87E 2020 471 V0K Transformer #7487 F B AR 1B A2 AT 55 H HFBUE T R
TFRCR. WSS, TR SR-TH0RZHT i B AAVE 5 AL B AU — Fhimt A7 i ve =X, RIREAR R TSR A AT 5% it 7
RIUBI AR R SO BT T B I BN 2R 55, B A i A1 55, JRH T 205 B R AE R U ARRGVE R AR
BT % E AT RO, BRSSO ROR . Nk, BB AR BT — AR AR A A R 2R AR A, 45
CodeBERT"”, CodeT5"", PLBART 4%,

1A, BB OB S BN R R, AR A R R B 7 10— 5 SR, K0S 5 A2 F It 5 K ) S B AT AR
JAE AT, FEARRD IR A B B EUAR T e A BN, JLAL Y, Khan 28 A PR HFET GPT-3 (UK A! CodeX #EATARAY
TEREA R, R A SR — ARG FIVE R (RS, CodeX BRI REA AT 45 b ER TR #8 LI R IR 1 1%
GO BN GRS 1 J7 12 Ahmed %5 A P26 CodeX AR FAFE/INFEA I T H ARG R A2 AT 55 1, R IR
5 10 ANFEAI, K18 5 BB 7 100 H 558 AL A b T H AR LI RILAIRERR L 144 5077 1%, Geng S AP
FOIF 70 28 I A 5 B R ) DA j 22 Bl PRI 39T, Sun 25 A PYEES KB 542 ChatGPT MRS VE R A 1B
FIHAT THRIT, RIL ChatGPT REAE T+ & MR

SASRE, AR A BBOR A HAS TR R BERE, 5 2 KB R e 5l 1 AR VB AR it g {5
&, A TAER T A ARG ERE A RS . A 078 58 2 582 H ok B IR ARRS 45 B2 B, X T 85ME
SRR A frinag, PrE A kb se e AR R L AR SR TH A3 1) A SCIE T Tssue FURTHR 5 AR AU AG 21 9 A B
AR, B LF AR kb 78 ARG RE, AT 2E— B HE B AR R AR R B 4 b 2 SRR T R 1 75 K.

7T RESRE

W FEAE ] Tssue MK TE 5 RS IRUAG 2306 9 AR i BOR A b Fe VAR TR, itk MO 17— N2 T Tssue HOAPFE1E
AR VE R s . I X IR AR K A, #8575 T Issue AT BEIRI AR A 5 A E ARG AN 7R A5 R, G DI RERIA
MRS AR SRR Bih BB M. SR — AR T Tssue K2R I 9RO TE SRR (A 78 PEACRE TR A 7
125, R PR SRR N Tssue ARG 2% H ARG AR OC AU RM TS A5 2 0F AL ORI (1 b 78 PEACRE RS, SR 2 AR W, A
377 IsComment A LLA R0 T4 78 PEACTSVE B O 42 BRACR. IsComment A2 BR ARG & B 2 HUME B, XLk
F RN T I RN SRR — LR R A I ABS I+ 20 B AT . AEARR I TAR Hh, THRIIR R BN 241 753 Lhidk
PR TR AR A TE AR E R IR, R R A RO R AR R (PP A T v
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