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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)

ARRLG YA 8 Xt A 0 T R0 4 7 B A o ST, KR e 28 W e o A QOB v R Xt A 3 A 1 B i
der B B AE R TR, ), Woodfield 25 N e 48 A1 LI HITF R FHIFE T — TR IS E A, 45 RR G
ARG B Bh T & 2 P B8 3515 40% [0 i 70 5 Dekel 25 N PRI 7828 WIACRS L R AEME 5 BT & 3 58 HEHf)
A ER A AEF API (application programming interface), ik /b 75 4 F A B8 AR AD ik 72 7R & £ 1045 % De Souza
25 N CURIRIE A8 BT 2 355 70 7 AR 10 3o R v s R AR 0 s R R PO AR R A

SR, SRR A P ARG I R 5 A7 AE i v . 0 R B 5 s A o 42 R 2 S A0 4 SR A QAT PR VR N K
B CL AT R BV 22 54 CRY 7 T - 23 ARHBA 1 37 B A QRS9 B (summarizing code comment) H T3 i B B4 S A &
RE A b 3R EN, SRz AME ., HE DL R T R B ARV E R HAEE. 1 1(a) BB7R T Apache NetBeans 1 H (https:/
netbeans.apache.org/front/main/index.html) H — 244 ZHARID R 5. T DA B, %3 Reidad 7 13 7 i 28 44
WUTT DA S SR, B 28 TT R R SE R I FE . Wang 25 N PR GitHub | 4392 ASTIFRI H MACRSE R
BRI T WA, 45 RRGOXAARE R B Z BUIME B R 82 AR AR, JF R E X R B E AR
BURIEEIH4E, A BF TOK P I RS SORS SR k1O T MR8 Bl — T - I 8 A R 0T e U,
TR Y ik A B2 AR R R BRI SR AL ARRD 2 A BAME B LA S 6t RS I EEAR. I 1(b) JBAR T — M. W LLE 3,
ZERERR T I MRS 241, A& T V1 2 AR HE DL B &7 ME B, A4E A 5 T e fE 2. 9 1 X
ST b PR AR AT A R I B A 1 IR 2R B UM B VR I E M, AKX K E A AL AN EAME B
HI9E B GLAR R Ah 78 AR TSI & (supplementary code comment). B T SZPRFF & R4 HEBLE AR R, S8
A BRI R H A b A B RN 7 PIR 0 XE CAAR B, Ak, A SO 3 76 A B 78 A U2 Ieh 3 T — i AR R A b
FVEREE AR bR MESIA. Z4abn il i 7R o 5 R ARRE I T N AT BV E R I AUOME B IR SR KA, v Ll
BONE B — 2 AV A FR R I . R R bR, RERS I NI ST R i N Tom 5 AV B X 43 Al
i 36 HH D R PR P AR VE R, ATl B A1 b 78 PEA v B B 4R, I B B T VPl AR s B b 78 1k, T J
T [ b 70 P PR A Sy B A BT 9 B0 T Rl

move a property change listener * Pauses the Pulsar consumers. Once paused, a Pulsar consumer does not request any
* more messages from 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
S W S A R e R S W LM Y

2 5 AN TE AR TR AR AT 7 BT A SN KRN ), AR B 84 e — 2R DLl AT g A2, H ATwE 7t
HNEGIEH TV 2 AR B sh A ik L K551 B 2022 4EE LK, BL ChatGPT (https:/openai.com/index/
chatgpt/) 55 AR RTE F A8 (R SCRIRR AR AY) Jre 300 L iR R 0 SCAS SR AR AN A Fl i 0, 7EAR VR AR AT 55 Bl
A AN R (¥ B AT, A F FUTE AR AR 78 P A QA 3 1 T 0 475 2R T 1A R 22 o R0 5 e AR Bk 12 2k, B 7
RZAHEER B IR B B 5 B A R, R H AR 5 B8 SO e 1 ACRD R AR Bt Bk, (E2
F T /DA S AU A M R R JE AR TR A R R I 7 AR DL GRAIE A B SR B R b e s LUk, b sk
AR ERE AL HARRS Z AN AN TE A5 B N B R AR 2, T Z A XA RSN A5 BIR, i — P IR R A R4 5 2R AR
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] BEAEAEL) DL 7 R, 75 BRI A B AR R R AT A B At i, D B A A R P P SE k.

BTN 3R ) R, AR SCHR Y —F T Issue £ ZIE RS 5 B AN 78 PEACTE B AR By . FEIUARER AT Rt
TR, BRIEERER RS0 (Issue tracking system) 7 4l Jira (https://www.atlassian.com/software/jira) B¢ Bugzilla
(https://www.bugzilla.org/) A& FH SR BB TF A A K25 b il R, 45 s s g BBk, EARAGAE.
i (Issue report, T 3CHFR Issue) AL 7 RETF RN R A 18, b8 138 1A B T3 %
ARG (AT M I, AR RS T i 0 S5 IR B 5 1 R 7, ik, AR SCIACK Tssue S — AN kb 7e tEARRS iR+ 40
FERVEAME BIR, ASCE Sl e N T, RI Issue FIARRD AN 725 B EEZAFE T 5 M2y, 7E b EaE I,
AR SR RS RS AR B2 A I 3o B2 1) Tssue HAG 2R HA G b ] B A 3 I S P 72 SR R AR 7845 BTG A, Bl 5 AR HE AH
LV F) AT VR A A it — 2, FRATVIAIE A A AR AR A A SCPEAN Issue RISGAIEYE, REBLLFHIIT IR A R RE
BEIERIZ)HE. AR AEPA R KIE SR ChatGPT Ml GPT-40 L ib4T T 9236, Skb 45 R, ALK
ChatGPT A2 piE B Xt T N LAM S MR RR 8 35 % A 33.6% $-TFH 28 72.2%, ¥ GPT-4o “EBUEREX T N LAb e EE
T #5238 M 35.8% 2T+ 28 88.4%, B E IR kb 78 M ARRE VB (1) A BURER. AR LE TR G 7V, AR SU P AE Ak
MIVERE Ae e W R AL TR 2 0 T R & A W B MBUME B, WX TR & B — 2 G 40 B+ o EEN
HirfE.

Xof LA AR, A FZETTHk .

(1) $2H T —FhEET Issue ko 2 IG5 RIE F A58 A b 78 MEA RS B A BT V2%, BB R TR AR T R Hh T K3 2 1A
1) Issue 2 ICTEE G RIE T A AL S & 2 P AR e A5 B ARSI R

(2) % Apache FFURETH H 1 Issue K HAR KN R AT RERIRN ST, 4878 T 8AF Issue HAEH) 5 Fp:
AR AR B RE, BAE TR IR . MU, (EAMRM. Bt R B T, T o NG T —
DA FEPEARIS I B HIR 4L (https://github.com/Iscomment/IsComment).

(3) 2T LR b Fe PR AR IR R 4R, 7E PS> NI 5 B8 ChatGPT A GPT-4o FITJE 1 Xf ELSLIG, 45 Rk
WA ST VR BR S AH L T~ AR AR T b 78 1 ARGV R 10 AR R

ARICE 1T HEET Issue AR R EATD IR BRI, 28 2 A A SO R RN Issue AL HARRYS
A FAEEMHT. 2 3 AR BT Issue fr ZIGHAE 5 BRI AN R MEA ISR AL IO . 28 4 A4
R, SRE v DA SRR S AL B S AT AR SO IR A 3 st A RO SR SR AR RS R SE T T HEAT — 288, 28 6
TIABAHR AR, 28 7 WG 2 OFR RSk TR — LR 2.

1 il SHkE

WIFTATR, A ETEHET Issue 5 BRI AP s MEACRD VR BRI B 2042 . 7E i F2 o, FRATAR B R AR SR ARRY
B RGN, HAGE Issue 1ENAMBE BRI KR 21, B 2 &£ ERRIR T —AKH Apache Camel Tl
H (https://camel.apache.org/) ) H AT IER RG] — A4 N “pauseConsumers™ (1) 7772, HARVDER G B IER
“Once paused, a Pulsar consumer does not request any more message from the broker”. 13 B i A7) T AR Z 7k 2
T+ BB, RN TARE T 1Z7EH G M TERS M. (H A2, S RBE ) I P A 7E — O 0 N AR B XA T vE )
ARADAS & 3RS, BUASCRTIR RIS R (R B, B 2 72 F )RR TR AT A & 1115 487K ChatGPT A2 BB
(37~ 15 B N “Generate code comments for the code: {code}”), HAE M HFIER: T EARIBRIL IS X, LikfLiE
KT ZITHEREZ41E B, J7ik“pauseConsumers”7E $2 28 I BT 5 B ) Commit BIFEERE R T — N5 N
CAMEL-17551 K Issue. 7£1% Issue 14 — )1 B H 3 2 T “A paused Pulsar consumer does not request any more
message from the broker”, #1528 H AL T “pauseConsumers” 77 2 [ 41 78 3 B R ATAME B, B 2 A ER
T ¥41% 77 “pauseConsumers”AH K [ Issue P AN KBIRNERIR J5, ChatGPT 7= A (AL RE I 25, 1T LA 2,
5 Issue & A 20 B INAE 1) 4 AT A0 ER, KA AR TEyR AR U M A B L IR T 3 7 B A A VR R
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RS T BB S, IR Tssue (I8 2 — AN 2> B AT AEARRDAAME B BEE, Hh a8 T REF RN G
9 5 ARRE T 1T 18, G BY T8 BT Rk #E E—0 PRARACRG B T SR B L I BR AN S 2 A 4. SR, BT Issue B
WA UK, HR T REIRAE SRR ANME B, R — PR R A R4 X (retrieval-augmented generation,
RAG) HAR M Issue H1AG 2 5 B A FEMEAS BT SRR KB RY, DASL SR TR B AR i 7e PR IO RUR. H b GBI
BRI

(1) B Tssue HHIREE (5 BT A F 125 BORh 78 MEARAD VR R 2 G ARG SR 3, oM B i0ve B AR5 Tz 1,
TR FF R 3 R, 606 % B Bl 15/ 28 g A AR R ALY M S8 SR AR A BRI EAA (1. U 8 S8 A X e W] e R
BB AR M AAME R 28 BURIE WS, A RETEAS Y AR R kb 70 M AR B AR IR 42 (AL B8 47 (R RS 2R I R R

(2) WA T RAG 2 15 A kb 78 AR v 2 (1wl FH kR mp S k2 5T — A5 e QRS B AR R R e 145 R
FAY, BN ARG Issue 1 H BFEHEHIAS R H AL 5 40 7005 BB A AR & — AN LU BUR B IR, BeAbh, KBARLTE AR
FS b 78 MV R BN SR AN W] 3k A 2 7 AR L) B R, L RIS W i e A il — 28 5 AR AN A G B HE DASRHIE 1V E R Y
2. QAT A A R R I L AT AR A — A T TR R 19 ] R

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

*

BR Comel | CAMEL 17551
camel-pulsar: Pause Pulsar consumers when a Pulsar route is suspended

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

* 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.

*

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

!

K 2 Apache Camel Tl B 1 — 2 th e MEARAD I RS LA & ChatGPT FHARIEL Issue A AL IITERE

B BRI EUE hi, 28 2 19 IEIE XS Apache FTFEITH H Issue M AR RANTEEARGERE TR A DT HIE T —
AN FENEARDTE R AR A, 457 T AT Tssue BLEH 5 AP R RS AT A5 B8, AR DI RERIE . MESMERE .
FIBRA Beit R G2 A A2 AR B, 58 3 i R SEIL T — MR T Issue KRG 5 CIE SRR A TR PEAR
R A R 12, RERS 2R e 5 2 PR A Fe M A5 B AOARRE TR, I a7 2 i A ) AR A SR AN Tssue T 36
UETE, REBLT I 8 A pyE e v i AE 4D 5

2 Issue FHIREDHNFEIE 2

A EET Tssue MIANFEPEACHD TR It 4R AOM IS T2 LR T Tssue HARR#b 78 P45 B A 70 A FE A0 23
VIERE S
2.1 ET Issue AN MR ERBIREE

BUA 3 A AR T B S 0 SR AL 1 7 iR ) R AR AR 12 R R, B = L of 2 FR A M SR, ¥ LA
FF R T[] #h 7 P A ARV ERE AR B 7. O T R T Issue A28 1 9K 5 5 AL kb 7o MR AR SV B8 A Bt o, &
FEMIE T —ANHET Issue IANTEMEACE TR Bt 4. 5 OUA BR R A FIIG2, AR &b, A THEA L E
& TN A BAME SR e AR RS, T H AL T I Issue, 7E1% Issue HAFAE R A5 B B #h 8 METE
BT it AR A e 05 2. FRATTA B AR B R SR A 7 A 75 P e I Tssue Hor 2% 18 56 ) 5 325 R FH KA 2 i AR 17
kb Fe AR IERE. A 3 Fow, ASCHIBURESEME R B T LR 5 BB
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A RA AL ERE L Commit 332, ALk, ] JGit T E (https://www.eclipse.org/jgit/) MIXLET H # Git 6 FF H fif
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&
’ AT

IR S

e, LR
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ARSI BEAE Jofiide b 78 AR T RE.

(3) *FENEERES Issue RIKEE L
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REST Java Client I_E: (https://bitbucket.org/atlassian/jira-rest-java-client/src/master/) MBRFEIEE: R 45 JIRA HEHL 1
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(@) A AMEERES Issue AT
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M5 A 73.8% HIJTEBERERE] T Issue (1, (HZ AN 2.6% MIJTEHIERA Issue HI4M 7815 2. XKW T AL
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& AT IR Tssue RENE WELA T H A K ik 2 b 78 PEERE IO ACRS 25 BRTERE, AT 3t — 20 3 SR B 00 H 13
BRI L, SR AT 4Ed 1. 28 2 IR T AR SO RIE AP FE AT E R SR IR e R L, 49 25 it A<AXTH, %,
Issue>=JufH (BRI Horr, ARG 77 G0 ARS, VR b FE AR LR, JF H T LMK B[ Tssue 142
HEGINANEN WL IS

F 1 ARILIREL Issue 1 L5 FERE L

i H Commit#{ TIEE KBk Issue 5 iEHU 5 L (%) VEREE Issueth 7815 B I ERY S T (%)
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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

T2 BT Issue FIRM AR MEARRL I B 4E
RESATHL R AR HEREE A Issue i

2 A & &Kk Pl BN wmK T A BAK T ®mAh Bk T
ambari 31 3 69 15.6 1 2 1.1 5 29 12.6 63 957 396.8
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hadoop 83 3 126 164 1 5 12 4 48 11.5 87 2472  1056.6
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N T T ARAN T AR VR B AR 4R Tssuecom FOHF A5, K5 5 — B AOARRD R B A B0 4 Funcom™
HEAT T X BARE IR, 435 A\ Funcom B £E A Issuecom HHa 42 HBENLIMEL 100 2cARADIEBAEA, FHi8E 3 L
FERN B[] 1523 6 ARD LA K AR 7 (0 ARSI R, AR v R N 25 R 08 AR HE th P e ) 5 B 0o I ey e dE A7 41 40
ACHE T 3N A S WHEFUAR AT RE. PRALTE RN D15 Se M s o X Sy B dE AT 4T 43, FT 0 &5 S,
REEARSER, 5 3 MR RS 50 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 ##E4, HAT 745 R Fleiss
Kappa {84 0.795, i 2 28 H B m R,

FI o085 R 4 PR, W LAE 3, Issuecom Hidm 86 i & 18 2 3 LA ARRY v B 433K 45 RO A RS RS I S8y
WA AR EEARY 5 & 1045 B, RIRMEA B, T Issue 7 EUEA—MRIF AN 7845 B UR. AR 2 TTLLE F, Issue
EEARRG YRR K AT 2 . Issue SCARIISPIIKE N 787.1 AN, ERE AP A 14.4 ANiE. AL J7 ik, Bl


https://en.wikipedia.org/wiki/Fleiss%27_kappa
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Panichella 25 A\ " TAE, (£ API J5i%:4 M Issue "PHEZ AR FA. T B RE S MRFEIE S Z M RRIEER
VB SUSE , X LA G R R 5 B R IUANE. BUE TAE PTE H A ARRS R b A K Tssue 19 1D 4 5, 7 BT
RN AT A Issue XA Issue 1 FERAHPIAAD AN FTAE B, o FERTFE S, BRI, Q0f] M Issue 1 H
R A TS A M E A 7215 B2 — Pk,

70
61
60 58
50
~ 40
é
RE} 30
T30 =
20
13
9
) .
0
Funcom ##i4E Issuecom Zki £

75 510 B AR IR0 moafE DAd ik [ S AR RS R 0 m AT e sd e e SAR S R %0
4  Funcom #FE4E 5 Issuecom HHHEEXT L

22 KREERMRERALSDLES

N TIRN T Tssue Hidi & 28 AN TR OIS M 785 B, BT 280 4 b AR EAT TR A 20
. ARSI 3 ALIT RN SRS — > A ARSI R 70 SHE S0 B A rh O #h 78 VAR REREAT 20 2K %73 A
B H Maalej %5 AU . AR LG U FEAh AR U2 RO AR R 42 HE R B R B0k 43 B A RUREFEE 1 2 591 (i
“what™“why”“how-it-is-done”5%) AN[F], 1% 73 FHE S AL RERL 04 P4 28 (0 B2 HE 8, D9 ARRS AR w19 A B2 iR
P TN BAR R 23, Refs SEAF R BLERE AN R R AR B SRR, BRI F, 2 RAER I 12 R
7 “Functionality”*Concepts™*Directives”“Rationale*Quality”*“Control-flow”*“Structure*Patterns”“Examples”
“Environment™ References”F1*“Non-information”. iX £&$ 7 ¥y HLAAR& LU R Fior.

o Functionality: i /5715 1 = Z N ReRE:, SCIUAFAESE.

o Concepts: il TiEH W R ARG & S, JoH AR B E SRS,

o Directives: iR & & £ A8 1% 75 V2 75 23 = A S0, 490 4 Fo VP BN Fo Vi IF R ¥ BEAT (1) APT #R1E.

e Rationale: il (RS 114 5 H B THERE, Mkt A X Rt ACRY.

o Quality: IR 77V H iR @ 1, Uik A B T R R i 45

o Control-flow: HiiR J5vE 4 HIGAR, 4 40 <40 mT Al 2> fid 25 5 A a0 ek 4.

o Structure: fifiid J7 VL A EREE 1, BLAE & T3 L A IR AR,

o Patterns: 1R 7 VA I PR, 1 an iy sl — Mg 1 5%

o Examples: & ({8 1% 777 576 B Dy RE AR 2 151

® Environment: #iid 1% 77 V50 K KPR BEEC B 77 10 A 25, B an et el i, AR 22 e 55

o References: fii 1 4 [/ SME SCRS B BHIR 051 I, 41 40— aEk.

® Non-information: i 7 — & T05C B N2, Bl UVERFERSOCAR B H AR 2.

%% IR Maalej %5 N Vi) 20 FHELE, Sof SO 3 10 B8040 S i B (R AR AN TR ME A BREAT T A0 28 B — 4 8
W ER 3 AL RN GBS AT 4328, B ARAE A 05, B I R AR B, B B A HI . i, RN SRS T ik



HSLik 5 AT Issue ok 5% KB 2 AR 69 AN AR A 2B A A%, 5015

“getZombieLeader”[]i¥ B “Zombie leader is a replica won the election but does not exist in cluster state” Xl 5> £ 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 &AL ARG B A dE AL, a5 R WK 5 fs. o LU B, AR BE S,

ARSI FTIEAE R (94%) J& T 12 FhEA0H i) 5 R85, seAh, TF AR N RIA S “Quality” 285 (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

i EE (%)

¥ QOQ Q)'Q
K5 AFRFEEHEER LT

FTRIX 5 FRE R LA 4R -5 S,

(1) hRERIIR (Functionality): (5 B4R T ARSI Dhfe. 5 IUA ARSHH B8 K2 1 E R (RS T
REAN R )2, 1Z D) A i IR 2 R AR AL T 58 2 ARG SL LGB 4H 1 LI AAME B, B, J73Z% tolnputStream KRR A
BT TR VAU B “with the TVM default charset”, = BEHE 1% 7 12 AH H TVM BRI\ /82 A sl N
it B SRR R ASME B, AT DAFRE B TE RN G L T AR R i B T g SR

(2) ME& AR FE (Concept): ZIEAE SR T AURS v H I 10 A s -, w7 DA B FEAth o R 8 T 47 b 3 AR AR a8
I 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 XL IR MRE, AT DMSE TR RN 53 it 3 A AR v ) G B 2.

(3) AR (Directive): %215 B T R N SIS ARSI 75 ZLE R R G, St T — e e 5
JER U], e D AXRED %) TE A A5 FH R 3BE 40 98 7R B B . 490 G, J7V2% snapshot (735 /2 “Must be followed by a call to
clearSnapshot (SortedMap)”, ¥& Hi 7E ¥ FHl snapshot 75152 J5 A0S B F clearSnapshot (SortedMap) 77 ¥, JHid 42
BEITXRE A R )8 B, JFF R N R R FE A FH 1% 7 VR I 1R A 58 BOVE R S I, AT IR iR I R AR

(4) Wit )R 2 (Rationale): %215 B R T 9 'S5 RS (1 R IR 8% A4 DA R XS 2. 43, J7¥2: getPredicate-
Bean 73 %“when sending messages to the control channel without using a DynamicRouterControlMessage, specify the
predicate by using this URT param”f#F¢ T 7 vE &1 FI IR IA, RITE K% B B H@E e, a0 A# F DynamicRouter-
ControlMessage, 7] LB (i URI Z3K 15 LT 38 i 2 pax FF p 1 v R B30 BH, JF % N G2 AT L BE b B AR
TR Z IR T = ], DA B8 7 b 35 2 A0 FH A RS,

(5) #4341 (Implication): %3815 B 7 B AARSLEIB AT I 4 B 77 T v S F URN FUASE ). 49 40, 77V setBulk-
Requests [{]73 % “Increasing this value may slightly improve file transfer speed but will increase memory usage.”, ¥ i
I setBulkRequests 7 V2 IEL T g 23 B BB i 3OO AR s B, (Rt 238 o o A2 R0 P e i 2 L 10 s el - A
Ui BH, FFRN AT DUSE G b PPl 48 A 1207 V2 PR e s e, AT £k SR 45 A AR 1 37 S5 3 — 2B AR A ARSI P R R B

BRI, R K R T REFE IR R (Functionality) 188, &5 ATA 70 2800 34%, Hofh 4 RE B S HEA
10%-20%. H 6% 15 B ITGIER KI5 Bk 5 Fh2ol), X L85 AT AT S RS, JEAVE L, A ks He
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BRI TT, AIAASCHE TG, HRYE LIk A, 3X 5 Serb 785 B AA M A E0R, F5 28 h a3 IE A RIS M Issue
PRI LE {5 S5 DL B S 1t A pkh FE PR R

3 BT Issue K FIERXIE SRR FEMEACRDIEREE A

N A T Issue KR I 50 K AE 5 A8 10 #h 78 PEACHS VB A2 77 v2: IsComment. #1118 6 FTaR, 1% 575 0]
PLor N 3 ANE B 15 B JERRAE R, VR .

I ® l RAGAG? @ FhFE AR
= 2wle[ e p
so] —— (&) | ween ¥ R | ——

: I I T Issue Ay 2

RS ik

Issue

— ! B {4 B

ﬁ it 3
y @®

AL

Bl6 JET Issue frz M5 5 R AN TE PEARRS R R 2R BT I2AHE S

3.1 EEHE

A B 2 2 H AR A Issue Sl ok 5 FPACRD AR S AM A5 B Issue SCASEH + 20 TUAC, Hiil
A B RBLBNE B A SCHTAYI S 2 T JUAN B A 28 U7V, 6045 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), i ¥4 ARRGIE AR W), 1 E AV FI Issue H i A) FIARLLEE, M Issue R ATLAH
RAE ). AR SR IR B R TR IR 18] (R 45 R0 A0 & S5 ARRD AN G R N A B 8 T A oA AR A 7E 15

BT UL LR, AR BN B AR TS AEEA Tssue MEAHIN, FERFAETI Tssue FFHHlH S5 ARHHE 5K 1)
bk 5 KANFE R i th 2 1% Issue AT AE QL& AACRD AN A5 B A AL AN S B ARG S A R SR A5 S
Issue 1), 7E3X — N BOIT 4R = i & 7 s, B3N 3 A0

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 Sk T T4 Jn 1 KRR T 2 Issue HR A IUARAD AP 7015 B AOAE 5545 5, i N4 i (1 B =X A
iy ik
(2) IR Hh e (5 B 2R Kol PEAIAAH T A5 5 Rl CIE AN S 15 B SR, R SRR T


https://en.wikipedia.org/wiki/Fleiss%27_kappa
https://en.wikipedia.org/wiki/Fleiss%27_kappa
https://en.wikipedia.org/wiki/Tf%E2%80%93idf
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base
https://huggingface.co/facebook/dpr-ctx_encoder-single-nq-base

HESLAR 5 AT Issue A& 380 KiB 2 AR 94 R E B A A, 5017

—/MEE, LR RS B At T AR e LS R

(3) Issue AACHG: $24L T AR EL Y Issue PY2 LA AH % HACHS.
3.2 GEREM

TERAE AR B ) 22 B H AR R AL T Tssue IR HH ARS8 15 8 IS 8L DLRAH B (1) Tssue 18 1) A2 BROAH B (14 78
PR B 1 BT ECH 1 Issue WA E T ARG G AN 7B M5 12, 1E2 BT Issue A A4S & -l R ARRD VR A
5, W Beh I B AR A EAEAAERY . E R, T A RSS2 B HC R EAR R, NEEHEENR
T f R

FF UL E, aTLLE S | AN BERE N B R B Tssue 3 AJRIARAD AR i N $R7R KRR AT 1B A K.
IS FF Issue i 0 60 A ARRE A0 7815 B 1R A1) SR SR OB RY (1A N, DASEZRY Bt T 4 b A ROAH B (19 b 78
TR X — W BT BT I RS R 7 (5 SR B B R, B2 AT AR AR AR S PR Zn AR VR R X — PR BT S 1
PR &l 8 Fraw, B4 T F 3 AN

Prompt

. . / Please generate code comments to explain the code according to the following supplementary information retrieved from Issue.
Comment instruction |

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}

(4) Rationale: {Sentneces related to Rationale in Issue}

(5) Implication: {Sentneces related to Implication in Issue}

Implication

| Code l-

Code: {Code}

Y/ AN

B8 R M BLY Prompt

(1) VERRAE AT SR BB AR R T M Issue I AARAD *b 7815 B A2 BVERE, B0\ Jan H T 20 DL &
FEFE.

(2) FREDANFRAE RIS T LA AR BB Tssue W) R HE T Tssue HMER H 1) ARRD 4 7005 8 282 DL AH IR 1)
Issue EH].

(3) FrA B ARRE: S4B A yd R 1) A0S,
3.3 ERIIE

PUE WL C 4R, KRR sRATE R B R AR R T A T4 5 AR R A . R 3T & B, KA [ ) 5
FRENEN Issue THAJRT, FAR RIS AT BEAELE SRS A RAR R B 81T Issue 3 DUIRAIE TR, A SCRRH A
“LIBEILG. ik, AT LAMARKE A G R Tssue AT 96 UF 14 9 > 7 T AR BRIV R AT VAN, i PR L 5 ARRT A A
KRB Issue AN FTIIE AR, LE— D (RER AR B RE  T i
331 FETACRARSCIE AR L I8

AIDAH IV B AEVTAL AR SRR 2 15 S5 AARDAE O, 8 T A B B R AE R 18 B ARARTS. R — 2% Issue 1
ARV I 2 A0 AR, BT LA Issue HHMEXHIE BIFA—E 5 HERAUEAH G, W] REE R 18 B H A ST 1 1) — L2488, 2y
T VPG SRR T S ARREAE %, s B T AR BB PR T I B AR i S ARRE T F . Ak, W AR
EIRAEL SIS TT 2, (H 2 M TA] 5 R A A BE VR S AR AR D Ik e, YRRt R K AT e S ARG AE G, Ak, &
SCOTFAE T ANV ARAE, W AT R — VR FRAE, BRI AR B B 5 ARG AH K.

5 1AV AR HE R A R R B A A AR T ORI TR, B2 DR N APT 2 FR. Bk
M5, AR D6 UG iy 4 VR B e T oy 4 o0 AR oo 2 AT VDA, 2245 B A (stop words), LL4n“the” “is”“at™which”
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“on”%E, IRE R BT AMFERIEA R E I TAER— M)A A0S, SR FREE A R H I TR IR, WA %
A R S AT B ARG, I SRR A A AR T R, WIS A 2 2 AN VRAL AR EAT PRI,

55 2 ANPRA AR v R I AT 78 TAE4R A9 SIDE 4842 ™, 218 i) SIDE /%02 5 N 1E %L, Wk SIDE 4>
BOE IEE WA RZ A R R 1 4] 5 AAS 5 A A5G 1. SIDE e R B B PP v B 5 AR AT A O M A2 B 1) B 48 4.
FAH XS L% 2] (contrastive learning) AR BUFEAT ISR, H Arod LAY 22 S 4G A AL A X B B AH I IR 1) ==, 11 4%
ARV SR 0] IR ZIZE 88 1) ) . TE VR AR BUAT 55+, AR AL S 2 A SRR 0 AR A A R X, A 8] (9 S e AR A A
AHHRERE. BEFE A 164923 26<f0I5, IEFEARVER:, FUREATERESME NN ZR 8, b IEAE AR 2 45 5 (0 AXAY
FHRLI N RS, SR AR R BE AL B — A 5 AT AN AR D (v R adind xof b 27 =3 W43 2 ek 8O0 B RS AT AR AL, AH4S
BARYTE ey 4 2 ) oy, TEAE AR o (AR 5 33 8 1) ) e AH T, FFURE A v IR A RS A0 R 1 ) 208 5. T 7E 3K 9, SIDE #H
tt BLEU S#4B 45, 5 A AR ARE BB PPl 30— 2L
332 FET Issue AJBGUETEREREIL)E

Issue AJIGIEME B 7R ITA5 42 s M09 B /2 TS BE HH Issue S0IF, Aff St i€ 4si2E By B I LT5E. 2 7 1A Tssue AT 46
R, B HOEERE S Tssue 1A (K35 SCHULME. 7T LA6E AT Haque 25 A “Y4fEF7 (1) Sentence-BERT Similarity $6H53K
7 B PNV ) 2 T R AR BA .

Sentence-BERT Similarity A& —Fh3E T 55 SCHABURE IR B S b e 48 FH TV 23 20 A ) 5 A 1A AR HR N 1)
i, 0 IX LA iR ) R AT 5 {E LAY (mean pooling) AR BA)F RN M), 8 i v SAR BGERE S Issue )T 0]
TR TRV PR AR TR ARACLRE, SRAE B P A1 ) 2 T (1 SURRABATEE .

BN A B ARRD VR . Issue fEAEELE £ 5610 A), IR B A NER V) 20 NiBA) S ,..., S, B Issue Y15
NER) L, L, S TFEREAR] S (1<i<n), 23T HE 5 Issue 18] 1, ..., 1, Z I8 f¥] Sentence-BERT Similarity $&
Fr. Wk S, 5 Issue H R AMEAI K Sentence-BERT Similarity KT 0.6, WA AFEBEH] S; & Issue A IGIERT. ik
BIE 0.6 & A SOl K22, T4 725 A B 5 N TGN, A SCHE 100 235 A0 EdEfT 17 A L
E, RIS W] LA B 86% HIHERZE, S bk A LU R AR, B 2 OR B A e Issue B0 AF RVERRIE ).

4 LIRS

T BE PR T VE R R, AR SCEE TR SCER 2 BN IBR AR HEAT T SEIS. NI A B SLe i FR O I R 2
BFSC IR S8 1 B DA R SRR 45
4.1 HEERE

(1) RQL. RCITVERETE S KA RART KA AR Skh 78 R R (R 28R 2

FUE KA S RTE SCARBRARAN AR BT TR I T HE LBIRE JJ, (HIEDN Issue BISCAR |43 B4R, AR AL A M 78
PEABLER AR A Bh . 1% M 3G Bh T-HF 7T IsComment BEZE 2 KRR 3R FF AT AR Bk 76 AR R VE AR (325 5.

(2) RQ2. A EREAE 2 KFRFE Fyaksb 2E BB 19 47 5 1] 12

BATRIUKE 5 BRLH  m] DU R & 3R, i 23R B R A R S I TiER T,
BT RE R & Z00E, it 2 5 ARD R KA 5¢ Bl Xk LASGIE 93 P . 1% 1) LI 3 A 78 A8 R AR 3 B S5 AR A A 4
KN LA I Tssue [R) RTS8 AIE RPN A S I RENE 16 22 KAERE LoD A BRI KD .

(3) RQ3. A7 285 Ja A B B R A b e 1 ] 2

TESEBRIT A b, JF o e i B ER AR VR R 8 S it T 22 AARE A0 B T R AR QRS ) A ME B 12 ) i i
FUAEL IR T A2 ARSI X9 2 5 T A ARV R R e 1, A8 B TR T AR UM B RE TE 2 KARRE EOATF RN
AIRHLEIAME 2., MIHiHE Bh I & 2 50 4 Hh B RAD.
42 IHRE
42.1 XFEETTE

T I T ARA ST R AR A R 7 P AT AR T T 5, AR SOKE S DU VAT T R



HSLik 5 AT Issue ok 5% KB 2 AR 69 AN AR A 2B A A%, 5019

(1) CodePrompt™¥

2710 Sun S A PR, HAUN KRR AE T A AR TR R (K B AR 4 DA S R B AR, 1k AR AL 47
HREA . B TR ChatGPT XAEHIRIE T A C 4% > 7 REM B IFHRE 7 E B AR, JrbL BRI R A
Al BE AR S AR il — SU AR TR AR REIN . 5% 7 VR EAT LUBOE B T F AR ST VR R AE 2 KA FE BB Issue BdE AR
FePEATS R AL SR 77751 Prompt H) VRS B A& 9 Fis.

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

K9 Code Prompt

(2) Code-Issue Prompt (No Retrieval)

EITEREEA Issue A EAEARALEE T MR, I B & A OKB R FR B M AR A 718 Bk A iivE
Fe. 1 Issue (ISCA L%, KBNS Tssue FRALLS ABERLHE AT E Gty 22 51 N KR . 520G T LLECE Bh T
W FEAR SC 532 B R 0 26 TR Ah 7215 BRI AR B 7E 2 RAR BE b ot b 78 PE ARSI R 1) A BRI 3
DRI, BT Prompt BIVEANAE B A& 10 k.

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}

Kl 10 Code-Issue Prompt

(3) Code-Issue Retrieval Prompt

27 I R SRS M Tssue HR R S ABSEAR G 5 AMEA), JRE R BTG AR Ak 7 A, A
MRUE, A SCAEZTTIERIHESE T 2k 1 AT 4R A2 i 3 A 28 0%, 3% TF-IDF. DPR LLJ% DistilRoBERTa. 51%
KITEHAT UG B T S 4t T AR SOOI 35 %28 )5 K] Prompt W1 11 Fiw.

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 TR TTIL

A SCHHRED I R A 2t AT T 40 T 45 VRN, BLHE 3 A5 1.
4221 BHRMETN

BV B ERE A SO A BB B AE 2 KR R R R AR A TRE MR EzR (SHEER).
FH 0 78 M AR A i B H R T R 8 AN ) 9 SRR R AR IR AR R 19 85 3, AR g B T id S I EE B R bR (W BLEU
) TEIX PG B0 N A AR IR VP AS 4545, BRI A P SOk [46] #2211 58 T35 SCHIBLE: 19 B & 45 4% Sentence-
BERT Similarity R3FAt A2 L AIERE. 'S stsb-roberta KBTI 22 ke A plet) 7 rp BRI RN, BB L IR 8
BRI AR AR BUA)F BTN FRR, FRUT SR BRI R e S R A F IR [ R R I AR 5L AR DU,

BeAh, R a] LA BT & TR, A SO IR A R R i aE T AN TSR Mk, T2
BRI RT3 N2 A0 F, B AR R R A7 52 % 1B 4) F 11 Sentence-BERT ARBUAE B & (1 5 K
B, R AR IER T E AN T 52 %114 T Sentence-BERT HHLLE KT 0.6, A SCIA AR BEFRITE R 8 0
Bk T SHARATIE R, B, B TFEMERNA TS HEERTREE AL —Aa) 7, S ERE. SoEE
e AT 55 (RE A Y Ll B E 9 7 o5 1 (VTR 25
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4222 ARIGHHFSHER Issue AT IR

YIRTFTIR, AESAH ISR Tssue W GIEYE AN B 78 47 5 A2 BRIVE RS2 B S5 AR AH T HLAEBE B Tssue AITIRIE,
AT IR A S R 1 ) ) . 3 PR T PEAN ) B A 7 SAE T SC 2 RN 2H. 8 T B i PR PP 75 A 250k, K
PPN 77 R 2 T Issuecom A TSR, H4E R K 12 For. v LLE S, FATATR A B8 77 UE
MBI T SHERG, KEBAH (87.1%) N TS5 R ARG H. Issue ATI6IEAY. 3% AT A9 5 i
R R PRI 5 AR SRR R R b 2 PR 3.

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

1
(0.2%)

[JRelevant [] Relevant & Verifiable
[ Verifiable [_] Not Relevant & Not Verifiable

K12 ATSHERRBSARSIER Issue P YGIETEPF A 45 R

4223 #hFPEEN

AFEVEVEAT B A VRO AL BRAOVE R BEAE 2 KRR EONTT RN AR EARAME . JE I R SRS ANHE 5 LK Tssue
ToIEIAUE IR, A SR F AT TARSE (1) MESIA $8 k% U9PAR A ARG i R 0 kb 7 k. L B 507 30
N EEERER KRN C = <wiwa,.w, >, BT RS RV B N Code, ERHE T ERES N
Comments = {C,,C,,..., C,}, WEHERRICER G W = 112, iwlw € C}. 18BN w 7E W i LS ZE g p(w| W),
WS T — 26 R C, HAb7etk MESIA 58757 At T
B ZweC/\wECode log(p(wiW)

len(C)

A LLE B, MESIA 48 bRl 76 T 25 BRvE R ARRD ) 2 1 9 28 DLTHSE R B ME B8, IR d VR K,
REE 5 B ATV B A FE 1. AR SCRI T MESIA $RFREA 40T He T A 817 45 AR B A (A h 7R PR L.

4224 BREHAESHRE

A I 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 #T LRUAAT 1R BB 3EAT S8 . A SCH 8 241 Temprature W&
N0 LA BELIE, 08 B A S 2B A.

4.3 SIHEE
4.3.1 RQIL. ARt N A sevEvE R 7 bk

N T TRIEAIE 5 I /R, AR SOR R 5 vE R AR T PN KB S 88 ChatGPT M GPT-4o b, X AR B AL
ANFEPEERE 78 5 PEREAT 1 VRO, JFH A i MEPR O 45 R 5 FAh T iR AT T B

3 RN TR R A SO R B DL UL S e AT A B R i N AN FE VRV R R L.

T, ATLAE B, W% Issue (UFE B, Code Prompt J7 VAR ME A BiAh 78 HEARRD 1 B8 9l &1, %FF ChatGPT,
Code Prompt J7i:{NE® T 33.6% KN TZH%1: 8. %F GPT-40, Code Prompt J5i:{NE % T 35.8% AT S%
R, IR IR AR AR i A\ SR AR kb 78 ARV E B R AN 1Y), 7 E AT BE.

IR, Tssue X FAE Ak 78 My B B 2 A5 Bh. 911, Code-Issue Prompt (No Retrieval) J5 755 FH #] ChatGPT
IR AN TVEAE R 8.2 AR, TR T T 66.3% N LAMRVEERE,

MESIA(C) =



https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-3-5-turbo
https://platform.openai.com/docs/models/gpt-4o
https://platform.openai.com/docs/models/gpt-4o
https://platform.openai.com/docs/models/gpt-4o
https://platform.openai.com/docs/models/gpt-4o
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P12, M LT Code-Issue Prompt (No Retrieval), 1 F & St 146 2% 4% A — & BE#E T T+ 78 PEVERE (1 A2 B 41
w1, 2448 ] TF-IDF k2R 2848 2 AR AR G 15 B8 0 KA B I, KA B A i Ah 78 RV E R I RO B 5 T AT R,
T 241 DistilRoBERTa £ & i, KAF R Az sk 78 M VE BRI BCR B T AR R . X R WA [ (RG22 0 KA 7Y
A AN FE P R R U 2 B s .

W, ASCHTIR TR 3 — 0 3 SRR Y AR b T M BRI R i, AR SCJTVATE GPT-4o LREBEZE &5
88.4% MIN TAMFE PR, 20T HoAth 5 ik, IR BTy SR M5 FH B B2 47 T ChatGPT. 1% 5% B A S VA TE AT I TE 5
IR PR R AR AR Bf 2l SR B B (R 28UR . IX AT R e RN AE A SCIIAE S5 s, Aqer A Tssue HRAs R HARRSAH 5C R 7845 2
R ML HRR, TR B T4 RO SCARBEARRE 7), REfE TE I Hi A Issue TR FFAG 2R H X B A AE AH 5C 1R Ab
AEL.

23 AR R I DA S S A

FERA RS R st S
A HE TV VET AR FRESA BE . vy REBE

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 4 164 62.9
DistilRoBERTa Retrieval 3151 7.1 14.3 267 52 124 72.0
IsComment 3779 85 13.8 27817 42 123 7221

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 74 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 88.4 17

TE SE6 4 7 235 VPN AR B SRR RO T — AN JiEm &, — 4, A TR RaG 20, H—
J5 T, RAG 5 AR L Re 8 A2 s AR = & AR, W i 28R T AN DA MR AN, ARk
PR AN MR 2 A, FEPPAN AR O 2 RAR R L RE A i N TSR MA+ 53 13
JEoR T AT GPT-40 A2 liE B 11— AN 7. XFF 771k setincludeHeader, TF R H %S T 3 AN LA R MRS
LG T Ty e LA B AE F FR #1155 . Code Prompt J5 ¥4 BRI R oK AR 2 25 H A AE (o — A b 7e 1338 Code-Issue
Prompt (No Retrieval) 7 i%BeM% #7078 5 Ho 2 A kb 78 VR R:. AL 2, IsComment Bef% 5827 55 BT A 3 A)kh 72
PEARE. MAb, J5 K 14 JRIR T KAREL GPT-4o M Issue HH7772: setncludeHeader FiEX H: (19D R 7845 2 1 1B L.
ATLAE B H AP ET 4 4) 5 D) ReR IR A ¢ AR #7815 BB A, 2 A) 544 A IR filAE DG AR A5 BB Ay, Hp
VI 25 PN RN B B 4 2 PR D 7 P R 2 ) LA AR i %) S B, Xt R A 2R B 5 BB A% Fl D A IR I b 7 1k v
PRI OCER R R (X L5 B A Bh T JF 38 B8 f b 3R 1% 7 325 i) Th R AR5 FH PR A

A, A 3. B 13 FIE] 14 HGE T DUE B, KiE 5 BB ARSI Issue HHMELH 8 1S 2, I Re8 A48 ik
WA E PRI R, X A R A R0, A RN R B R R A 1 L0, SN ) R P R ARG A
LNk, TEEN R R AT S AN B VA, G PR AL 5 A A AHOCEE Tssue ME LLIRTE LT 5, AT O i
A R A
432 RQ2. A AR AR AR DGR Issue AT SGIETE

AT B TR 0] R, AR SO I A (R 77 AR R I R AT AR AR G HE AN Tssue FIIGHIEPE VT AN, FEXTAN R 7715
A BRI 4 S HEAT X B

Bl 15 fean T SeBa g R, ] LIS A £ E A1,
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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
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 J7VE4HE H RIS AN R A5 &

25—, IsComment &85 LLBLE 7784 BUE £ 8 FIER. N2 X T ChatGPT if /& GPT-4o, IsComment )4 %,
T HE i 2 AR A 52 H. Issue PTESIERIIERE. 140Xt + ChatGPT, IsComment S ILA AL T 2717 FJEE S AR A 5
[T Issue AT DABRAE VRS, o7 S LA B 0 LB BRI SR 31 71.9%. AHELZ T, Code Prompt VA AERL T 276
FIRE SIS AHOC R Issue XOAT DASRTE AT RE, o AR VR LU 62.2%.

25—, IsComment &1 i 35 /b KA A sRyEREAI L) 32 7] 8. 7E Code-Issue Prompt (No Retrieval) J57%H, ChatGPT
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AR T 281 A REFIARTE A FE G [RIB Issue X TGiRIR R AR RE, o5 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%, KA B %A B 15 0 B oy F A S IR 7845 8.,
SERERE G BNL . H T, IsComment A8 5 73 B A BEFIACHE AN AH S R Issue X IGIEIRAIE I B (X
i 2.2%, WREDHRL

WAk, AL 1S AT DUE B, A8 KA AR il iR v, AA7E AR AT AR DG (H A2 Tssue Mt LUISAIE ) N 2%, AFETE
FAR Issue RS IIF(EZ SRR F DG I 28, BRI, Dy T IR B AR B BRI TR &, SR T 4% AR AE, SEARRD A AH G
B Issue AN IGAE AVER LT T UE, K IsComment AP AGACRG AR I VEFN Issue AT 361 14 76 1 8 () 3 72 iR 1)
Refg L B, T B AN R R A SO WA R 5 A A AR B Tssue TRVEIRAUE IR IEAT T 98
ZJG TRV AR B BRI 25 2R B L. 45 SRR 4 Bk, T LA B, i JEPix 6 5 ACRE A AH SC B [ssue ToiZia
UEITERE 2 ), IsComment 758K B 4k 47— ML R0 N AP FEPEERE I 2 75 % (66.5%-83.9%). IX R WA Ty 1238
I JE A3 AT DAE— 20 AR RS R R B B, YR D 20, [RIE ORRE A i B N R SR M R 7 R

ChatGPT
168 276 ) 1523 1745 95 891 1152 B0 836 1200 (3 1208 1605 67 796 2717 181
[(378%) (62.2%) (0.0%) |41.8%) (47.9%) (26%) (38.9%) (50.3%) (26%) (36.4%) (52.2%) (29%) (38.3%) (509%) (2.0% P11%) (719%) (48%)
0 281 188 197 276 85
(0.0%) (7.7%) 18.2%) (B.5%) (8.8%) (2.2%)
Code Prompt Code-Issue Prompt  Code-Issue Retrieval Code-Issue Retrieval Code-Issue Retrieval IsC ¢
(Sun et al.) (No Retrieval) Prompt (TF-IDF) Prompt (DPR) Prompt (DistilRoBERTa) ~ —~Omen
GPT-40
517 407 =9 1226 1783 135 1388 1507 110 1319 1679 60 1272 1868 4D 1502 3902 120
(32.0%) (26.8%) (B5%) (36.4%) (52.9%) (4.0%)  (42.0%) (45.6%) (33%) (39.9%) (508%) (21%) (37.1%)  (54.4%) (L2%) (268%) (695%) (24%)
497 223 300 237 251 89
(22.7%) (6.6%) {9.1%) (7.2%) (7.3%) (1.6%)
Code Prompt Code-Issue Prompt  Code-Issue Retrieval Code-Issue Retrieval Code-Issue Retrieval IsC ¢
(Sun et al.) (No Retrieval) Prompt (TF-IDF) Prompt (DPR)  Prompt (DistilRoBERTa) =~ ormen
[] Relevant [] Verifiable [ ] Relevant & Verifiable [ ] Not Relevant & Not Verifiable
15 AFETFEE SER PARDAH SR Issue AT IRUF 17 L
F4 YRS TR DL R o T
TR A R R Yk R P S
T AR VR ERER) AES ERE
e REAREERRE AR e e TSONERAEAE T HHEE (%
R FEAST- B3 B A1) 4 TR REAR T o378 SR AN AL o HEF (%)
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 15.3 195 49 199 55.0
ChatGPT DPR Retrieval 1200 2.7 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 25417 41 148 66.5 7
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 3.4 16.4 207 33 203 54.1
GPT-40 DPR Retrieval 1679 3.7 17.7 229 50 164 62.9
DistilRoBERTa Retrieval 1868 4.2 16.9 258 49 136 69.3
IsComment 3902 8.8 15.9 3357 37 71 83917
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433 RQ3. ARERHIHN TR

N T TR ZE AR, T I YR AR AR R S AR AN A B Tssue TRIRIGIEFIVERE. FATIAARIA HIX
SO ARG AR X FTRERY, ik — 3 MESIA $RFR P IX Loy R (0 Fe R O, FRIG A R 7 VE (0 A s AT
XT L.

16 JE/R T ChatGPT Fl GPT-4o TEAR J5id T AE ER L i JE 2 J5 A st ol 7E- 16 1, Sph &
AR MESIA {HlR 5, B RIAN T MR iy, B TR AR R R OB, TR AR R A L R R 1 1) 3
HikZ . AT LUE B, Wi R Issue AR 2350 AE AR, A0V AH ELBUE W H 7 vE B B T DU RO 2 IR
AT RIS R

10 10

8 8+

6 6+

4t 4

2+ 2L

0 0 L L L L L L

Iéﬁ([34 Not Retrieval TF-IDF DPR DistilRoBERTa IsComment ICHR[34] Not Retrieval TF-IDF DPR DistilRoBERTa IsComment
(a) ChatGPT (b) GPT-4o

K16 AERTERERIA SR DL

IEWATSCER 1 B S8, 78 PRI AR T Rod #E v, 3 2B SIS R 1 BE(E R AR AE A OC Issue (15
L. TEIX AR5 T, IsComment A 7 B2 B85 25 100D 25 il 3= & PO Rh 78 v R R, 18] 17 JB 7R T — A3k B Apache Derby
i H I ES2B1F, oA getDaemonThread & —/N 75 B ANE BRI R AR 2L, Z 7750 T B L3S n#k 4 it 22, Hr
BT — NS PRA R 2L setContextClassLoaderIfPrivileged. {H&1% 77k H g A R, X G FIsh I IE T [l 52
AR 2 TCVE B ). IsComment BEf% N getDaemonThread PR =+ & MM T8 HEVERE, VEANMRRE T Z 5 1L ThEE,
e W B K T R A

Code: IsComment Generated:
public Thread getDaemonThread(Runnable task, String name, boolean setMinPriority) { (Functionality)
Thread t = new Thread(d: oup, task, "derby." ); 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.
return & 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 ARSCHEA IR Issue (HE/DVERE 515 getDaemonThread A2 A1 #h 78 PEA AL R

4.4 BYEE

ARSI R By 2 AL E LR 3 AN 5.

B RA ST I EHELE. HATHE A B 2L 13T Issue BN 78 PEARRG B OB 4. Sk, I FFUpHa i
T AR EESE, P EHE & M Apache #EX T 10 ANES R AF R R TFFIEIE S 24 i, Forb i 50 H s
T &G, TR IE SR SN T AR TR A R EOE SR P, 2B Issuecom HHE AR MUBERL/N, Rk
Wit — B9 BRI, LA E B ChatGPT X FE B S HEAVE A e L& Wit " IX ST H R T, 538
7EA$ F Code Prompt J7 V2R AR plyd B 1 a8 SR B 4T THU. AT, S3G3R B, 7R Issue IHAL T, KRB BT SR
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DUR G b A BRI ek 78 PRV TR

FLRIE A SRR A 427~ 1] (Prompt). BT TS5 S5 R A BR 1), B AT 22 M SR s 1 P B 7598 LU A PR 5%
L 777 Code Prompt 22 ) $2 7 1 A AL 2 A I BE AR AT 45 #0956 4, Code-Issue Prompt fi1 Code-Issue Retrieval
Prompt 7EREARAT 55 H8 2 ALl 2 gt — P34 7 A RLAY Issue 4. BARIX L3RI IA] B TS I, SRR 21 7oK
R 5 O ARG A SRR, I ELARAE T A By B i 55 (R N N 28, (E2 H AT R 37 1) W R V2 56 4 A8 T8 Hh KA
BUAE AR R AR F s 77, AT Sk (9 2 ). AR R 2R T8 AR AR 1], G — 22 5 NAT55 A e R R, R
21 B R, B B KA LT Issue RRAD A BOAh 78 My RE . et 76 B8 7% 1] H falk -6 e R el EDURT R R
A= P ANERT, A UL Issue Hh A AR SR B RO — YRR 58 i B A 1, T REPT DATRT AL A R, 98/ 20 BR 1] 1) %
ZEAE 3%, R R A AR B HERA M. 1 R — D PR T KB B A AR A 78 PEAR ST B R LB AR IR R I 5 1),

G R A ST R BV 7. A SN 4 AN A B AR IR AR B AT T SR G 0TI, 4SRRI . AR
AR UEPEAN RN 7R, ST, AR AT AL 75 2 S NG R4 77 32 DAk — A5 A A i eI o
5 1

ASCB AR Issue 456 KA Ay 28 Y 5 AR e AR AR kb e ARGV E R, BB KT 5 B AN R R, AR oRAR
Ty R 2R At K 15 B — D R, AR B R (R R K 45 B — P 4R T, R 4E XS IsComment [ 53
5t LSO AR TAR I B R AT — L5118,

5.1 IsComment B9 7=

O PR 3 R 2B J 7 v 388 5 18 SR P 1, A1 B BEXAT = ) A RIS 0 A v e, L 2 H 12 17 B HEA R AT )
Difie (RS ZE). £2SEBR R Hh, 3% 287708 B AR B SR (BN 3565 iR B MR (RS A A RE). AL 2T,
IsComment 58 %7 137502, 29— BRI 5 A2 7E E 2411 Issue WHRRT, BB 25 X FEIARAD 28 sk 78 PEAR D VE R,
TR AT LA BhIT 2 % TR 4T M B ARARAD. (Kb, IsComment F3E & BARRD &AL ik B, T2 B 7E4h — e G S
Issue P10 A AE lyd B, J3RE AL B (3 2 [R] I AR T 1 VR T 3. Bl IR 5 R AL I AN BT Kk e, ARAE % T A
(1RG40 B B A A, KR AL £ B AR A (R H T S8 W 7T P8 H T X ARG 40 B R A A, AR A AR
EERE B4 BB N TS MR, M 2T, IsComment A= X Fh kb 78 ARG 2 1 R A R 22 SE PR FF R
WL R, T B EA AR — PR R,

ARSI SEBORTE, KA Issue FT AR UKV RERN 7845 B AT RE 20 5. Rt ZESERR M A, PR R
RE Bk s i e S R B, A iEEHhHhE 75 Z 00 R A A TR R, X AR S 7 V0 AR SRR SEBR N B 75
Bk — BRI, BT, IsComment A2 B IR AL & 7 AH RLAN 845 B 2B (W FF4F (Functionality. Rationale %%),
AR R B NS5 M4k, A B T IF K& # AT Pk, AR TAET] DAZE R X I Lo = i) ARG R AT SR 2L B A
JF, B R — LE SRR I N AT e @R, AT AT DA — 35 4% i AR B BRI mT .

IsComment [¥) R F AT~ 5 5T B 1¥) Issue B, X T-IF RISFRBAMIE, B R T K& Issue [T H, IsComment
BABAFERA M. BT Issue A5 15 2 AT e H 256 AR i B sl ma), 76 SEpr i v, AT LU Tssue FRASSE
TCEARAID I — LI T & 1Y) Issue, TRIF Issue HUHE 15 &2, dE 1 AR AR o ARRS A BRI BT 5. ek, A ST S prig 4t
T =AM BER e R ARREAH SR 7815 B IR AR IR R 5, B R Y e B A I B R, RO TE R
AT A A LA R, AR A B ORE AR OG18, RN [EI0T H AT geR A B B R G0A AN AL, 6T —2 Issue
B PE R AT H AR SRATE 5T T BE 7R B — D PR R I H AR T B A B R, B a0 ARSI RRAS T s TUE 1R
SROCES . WA HIRIE SR IRC RATF R FH BIINR G FEE, Ik — 55 F- b 78 PR BRI AR R

RS B KR 1R B A 52 B R AR Y A By e JJ i s2 . H AT IsComment 7E 15 J2 3 BRIV R A RO AN B B R
) A TR KA Y. (L T DU SIS TR ) KB 2R 2 ) ) R R R AZTE — 58 22 5 1. B S i KB B G GPT-4o 3K
S Z L ChatGPT &F. 7E LRI A, AN [F] B KA B 2 (B AN A AR FE — B I Z2 7. M\ RQI1 [SEE8 7T LB H,
IsComment [ —/NJCEED IR F5 21 e M 4411 Issue DL A& DR 7815 B BEA). UiIER 2 )5,
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o] 51X 5 R AR RN 70 PR R AR T SR BN AR B 1. TR, AR SRTE SRR R I, B ] DL 2R R AN TR S B4
H A B A FH G A0 (1 KA Y G0 GPT-do, T 7EVERRAE A B FH — M 1) KA 2 40 ChatGPT, SX A 7] BE REMETE R4S AL
i A A — R P4

5.2 IsComment SRR TIENB %

A T AR SRS RIS S SE 4 Tssue A2 BN AR ARED I RS JE I S ., FATUCAAN 78 PEARRD R (1 A BT 48
T 5 — Lo Pk R A e k.

H—, BT AR AR 2 B, Q04T BE A5 AR [ 25 F SRR I A0 B2 VR P 1 Bl i ) B A AR DG i A 78

5 B UL AN SEVEVE AT AR — AN Stk R, H RTAT X Issue #EAT T 2R, BRI T 5 B EE MMM EAE
BRI RS, B R EARRDH OC Al R, B0 7RSO . E-mail fLFIBARZMILS . WIKi RIsTie
S IR EAH S R P R] BEIE AL A AR SR B P ARAD AN AT R, T AR TAEHE— B I AL,

B, WA VEAR AR I AR BRI T R B AR R R AR R AR TG 1 — AN SRR R 15 S ARG R A
FRATE FELE VPN IR EAK S 25 7R (ground truth). A SCRIF 500088 B K8 5 BIR AR AR n UAE R B IOV RE, Hovh
W2 H RS H R ANERE, T HAR Z 02 T H M E I, (R B T g & 4000, RIaRE A Y, A
HSRIIVFBIES) (140, “/TODO:...”). —R TE R A B A M5 5. IRk, 106 K08 & A A 1 =2 & T RS,
FE G 3T S HER N 7 X (B0 BLEU JEEFahr 145) 19 5 IR MK 2ol g ™ e U, RN R I BE AP
J7 3N, ATATS 2 1 B 2 AN A 25 350 2 BN 8 1 e LA 205 AR IVTAR

ARSNGB A L - B R LA R N TAN IR (SRR 34T T BN 404, B 5 46 A 2 115 SO
P FE AT AN A B BB 26 A\ TANR YRR I . 3 —25, BT RIE B AT ek sl S B R R AR 48,
T8 I A R AT AR AR I VAN RO Tssue AT BEAUEHEVPAN, AR JE L nT RE A L5, e, B R 1
HERTT AN VRN LIS T RV RE % 2 KARE FONTT 38 B AR AT R AL H BN AAME B A0 PP AEZE
VPRI LA 5 TAE S8 4 Ml 8 S 8 A U F B I BRI — 25 R AR TAEE 0] LR R BBl K1
BRI A B R

6 HHXIIE

ARRG AR B A B AR O B TREAT — A EE B R 5 1) AR TE R 1 3 AR R 7 B AT LA E
2010 #F Haiduc %5 A" TAE. 40 708 01152 B SCARREI o R, 1 RS ARED [ 2 Ax i 61 6 64 220 i
e, vk, ARDVERE B 3 AR TE BF CAR AU e SO 8 Bl TR AR A ZE (code summarization). B AR
BB T I A G S T R AR B AR, £ VRA T RIS TR R ) i U0, B R R TS B R
(775 B R B B RT3 TR B 2 S 0 i B O IR, AR SR, RIS S AN R, R IR SRR Y SO A
FRRIA RS ST, AEARIE R AR AT 45 L RIRE A & AR BLE ) SR B T HeAR 87 vk B 3 bk i 1 .

J TR AR (0 ARE R AR i vk aa i Fa A U T A RS N S B BRE 2, B (8 BEIR & R L B MBS
(R A B R Y1, Sridhara 5 A U2 H S Fli R UM MARAD Py SR B S BB A1), 2 J5 /0 B R Y
FIE (action). T (theme) FIATAE I X FE S (secondary arguments) 25, F3H i AR & BERE. J5 28 AR PO —
SR ARSI B S 2 B4 (high-level actions) JF A8 BGiE R, 7825 T AU AR 1) 732 vk, il 8 SR IO SR A1) 1 A
SR FHN I8 H AR 2 3, IR A R e 2 R IR TS B S N, B s Z Mz .

FTE B R BT B A i 7 72— 7 TR & B 2l A ARED A $2 S A2 00 1 B 1] DA AR il R, 78 1) 1)
40 Haidue 28 A U710 0. O AR 001 STRY 22 AR 5 (KL FE R 2 F M V8 L P, B s SR A5 A B 2
VSM (vector space model). LSI (latent semantic indexing) 5 134G & AN B 1R R SCAS I BLE, % SO TP HE 44 5
BT B A ARSI B iR, 59— 5T, 2 T8 B R I i SR 2R A 5B I B LA AR ey . JLZY ), Wong
g\ RU2 TR S S TR B StackOverflow #1:[X A& GitHub #: X [ACHS Az Hoyd B & 8 RLEE, B M i &R 54 5%
ARG B AR AR, K ARSI REARE A4 e RIS VR, Z IR TE B RE AR B & RN, 1X 8877725 5
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5 R M v 11 1

FE TR 2 S IR I R AR 1 75 v A5 S ML 2 0 3 1) SRR, S et 7R i B R < QR YA RS0 I SRR B 2 )
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