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Abstract Version control systems have become indispensable in modern software development,
enabling developers to track and manage changes to source code over time. These systems not
only allow multiple developers to work concurrently on the same codebase but also provide a
structured way to integrate their contributions through branching and merging mechanisms.
However, one of the most persistent challenges associated with these systems is the occurrence of

merge conflicts—situations where two or more developers modify the same part of the code in
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conflicting ways. Resolving such conflicts manually is both time-consuming and error-prone,
particularly in large-scale software projects where merge conflicts occur in up to 50% of all
commits. Therefore, there is a growing need for automated tools that can effectively assist in
identifying and resolving merge conflicts with high accuracy and minimal human intervention. This
paper presents an innovative approach to automating merge conflict resolution by leveraging the
capabilities of large language models, such as ChatGPT. Our methodology goes beyond
traditional approaches that focus solely on the conflicting code blocks by incorporating local code
context into the resolution process. Specifically, we propose four types of code context: syntactic
context, semantic context, program dependency context based on static analysis, and textual
similarity context derived using BM25 retrieval techniques. These context types aim to provide
the model with a broader understanding of the surrounding code structure, functionality, and
relationships, thereby improving its ability to generate accurate and semantically meaningful
resolutions. We conducted comprehensive experiments to evaluate how different prompting
strategies—including temperature settings and prompt styles—affect the performance of L1LMs in
merge conflict resolution tasks. Our findings reveal that lower temperature values and standard
chain-of-thought prompting significantly enhance the consistency and quality of generated
solutions. At the line-level granularity, the use of program dependency slices extracted from
static analysis improved resolution accuracy by approximately 42% compared to baselines without
context. In contrast, at the token-level granularity, the BM25-based textual similarity context
outperformed other methods in terms of perfect match counts and BLEU-4 scores, indicating its
effectiveness in capturing fine-grained similarities between code segments. Moreover, our
analysis shows that different types of code context have varying impacts on conflict resolution
outcomes. Notably, the static analysis-based slice context introduced the least interference, with
only 18.6% negative impact, demonstrating its robustness and reliability in supporting conflict
resolution. Importantly, we also found that the benefits of incorporating code context are not
limited to a single model but generalize well across different large language models, suggesting the
broad applicability of our approach. In conclusion, this research contributes a promising framework
for automating merge conflict resolution in collaborative software development environments. By
integrating rich code context with powerful LLLLMs, our approach reduces the burden of manual

resolution, minimizes the risk of errors, and ultimately enhances overall development efficiency.

Keywords branch merging; automatic resolution of merge conflicts; code context; prompt

engineering; ChatGPT
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W25 5 2 Fh [ A OE BT (40 GPT 51 il 3L
T-I0) R 81 R ITCFR I D AR [F] U FPACHS LR S
i AT BA IE 0 5 ff R B0, IR T A R AS R
SCAEAN [R5 M 4R DASS TR SCHE AR I
T SC AR )30 A R . R AR S IR X
AH TR ZR B A AS [R] S U LA B AN () 40038 7 (Ll AR A
AR 7 H ARG | SCH w28 7 i ) e kA 7
TR LA BT » AR ST SR 15 S 508 R (14 A5 78l 2 ek
Lol (9 AR A Y £ 0 4 s AR A B R SC A T B
A,

3.2 REBYIKFLETX

A B 0T DRI © g A5 B H A G
AACHSAT 1 3K L AH JC AT IR w05 4T 5 & w4
G P & RS LR SUE B . BRI, X
ARG LT SOl 4 A T v g A AR TR AR
S Aot 2 o 2 0RS A Al rh 2 AR i A A Y

PUIESIRY S N S R P TR A T R AW T 37)
T SCHY BRI AR T A 455 ) o AR e RS ] L
R T D B4 Y b X AW ) )l o A W Y S e =
BRI Y) R SCRBGE BEAn 58k 2 frik . AR
R AR VLT .

e M ERAS AT T H Joern X wh 284065
FITAE R SCHF R R P 5] . T b & =
ERUNAEN G5 A T 1 /AN i B
PEAZNEE) AR SO BT X 3 /4~ 5 P 25806 1z ) I SC
A S AR AR ], I B BRI B . B2 R
M ] rh SRS ) ph ST AR AR R RO G R AR
A7 VIR A FEaE .

(D FEEIBO B b 52 AR A5 2 A B AR 42 T AR
HEA]
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Slicing
fE Fif o b TR TRy fe s el

I ' i 80
LUEIIS IS

‘ ﬁ 01 EF
| o | AWK EFR

P
B BHIH LT
é o

.= nfrr:mﬂl’.-
\
(B WCAFA C\)
Ay
Forward and Backward

’, S WULS

2R B

K3 AU R B SCRIGE

(2) BT W G ATHE L PP MO &1 v R 4T [m] J5 01 o)
[iIRZDane

(OB IT kU R BOR i 5 e A
KA IEA AT IR & o

ASCERINYI R B 12, DALk 503k st 2 90
AR SOE R D BRI AR AN AT L (R L
B EARAOCARRS YT i B R SC, TR A R O 1)
At BRI 1Tk

I il EEAA 3 MY S5 R T R
2 vh IS YA PP AR ) e B SC

Bk RFHEY R A

A T AR nodes_path, N FEAT edges_path, 5

1T change_lines . IRJE depth

i ) AT IR Lines s WIEATHNZR ¢_Lines

1. IF change_lines %5 THEN

2 RETURN fault;

3. END IF

4. TF nodes_path 1% edges_path A ¢1E THEN

o. RETURN fault;

6. END IF
7. F1FF nodes_path SCUFFFEEERT »S8HE nodes
8. nodes = [ n FOR n IN nodes I *lineNumber’ IN n |;
9. $TFF edges_path AV IFEEBGHE edges;
10. TIF nodes By BE ST 10 8 edges B9 BE/NTF 20

THEN
11. RETURN fault;
12. END IF

13. FOR /ine IN change_lines DO

14. IF lines_code AN M =s H. line NTE lines_code H

THEN
15. CONTINUE;
16. END IF
17. c_lines. append(line) ;
18. END FOR

19. lines_dependence. update (get_dependece line (change_

lines » nodes . edges, depth)) ;//REMAFAT

20. lines=sorted (list(lines_dependence) ) ; / /K Hi 1T

HEF

21. RETURN [ liness c¢_lines |;

k2. MBUIA ERSCRIGE.

LN A TR ORI (1 3 U QPR 85
[ /N R [ R 1 3 5
currentBranch , i 53 3 SCAF sourceBranch, 7y 3
eSO commonAncestor

o AR EFRBANG DA BT X

finalSliceContext

1. finalSliceContext = [ ] tempSliceResults = [ ]// %]

AL A

2. FOR each content IN [ currentBranch, sourceBranch,

commonAncestor ] DO

3. lineNumbers=DFS(as bs 0], content)/ /3B T5

4. PDG=buldPDG(content) | I FIFEREIFAKIE PDG

5. sliceResult = [ 1// #1465 46 9 15 W45 0900 |

2k
6. FOR each Zine IN lineNumbers DO
7. /AT E YA R RS T D R AR

8. localSlice=forwardBackwardSlice (PDG,
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line) +crossMethodSlice(PDG, line)

9. sliceResult. append (LocalSlice)
10. END FOR
11. stice=limitDepth(sliceResult, depth=1 )/ YRR

12. tempSliceResults. append (slice)

13. END FOR

14. finalSliceContext—mergeAndDeduplicate (tempSliceResulls )
15. RETURN finalSliceContext

4 £ I§
4.1 HIREE

ARSCAEAR T Java I H B H V0 SE Ak PEAL
T ChatGPT fEARRI L RUCHS | F SCh T A 3l
PR A I vh R RE S . 1% BOYE £ B Gleiph
Ghiotto % N RGO, 2855 ™A% i 16 » AT 200 74~
o O E YR R A A P v Bkt B AR SR Y 0
H . 205 T 2731 06 K H A2 X0Gu I |, I 58
ARER T A G IFrh R MRS IE R . B A TUR
BPE K i B £ 5 W 2 R R =M, 2y
25328 ISR LA A I A1 175805 A rh o b, B 35 TR
WG E IR . BRI IHE gl
T PP IRA A F1 B AR ZE A O, L FF
BN GG OBIT R % M

tF 273130 H it F ek, BB H i
HIFhREE D SRS A . I,
ARSCALBERE T Mo e Z I HT 50N H L i U85
HATEAR AL o X 50T H AR E T 73779 Mk
JE R AR A I vh s B . 2 R B A kXA A
(ChatGPT) iy APT IR 9% 2 T token % i , Ay bt B 9%
TRIR 3% AR WFFE N 73779 A6 I wh 2 4 40 ZE HL )
BEALHE I 1500 28508 AT 5 2 2 5t .

A3 FN K T Gleiph Ghiotto 25 AN 42 H 4
6 RIS G IH th ol v 7 8, 04

(DVersion A (A) : R FHMA 1A,

(2)Version B (B) : % H A 2 4 AS .

(3)Concatenation AB (CC12) . & AB JIii 7 58 Bk
P WA B AR A T

(4)Concatenation BA (CC21) : #% BA I 5 ¢
P RAR AR AT

(5)Combination CB (CB) : D5 Ff 32 £ 7 7 I
PN RAS v g BEAR S AT, AR 4 B AT S48 ik
AT

(6)New code (NC) i — ol A i LA

U S8 A S B AR

HAR fife o SR e 1) 28 20 BE B 23 A 1 0 DL
1o Ho NULL 278 JCIE A Al IS AR 21X 10 fige ke 7
S Ve et

F1 HEEPEHRREEY SIS
fi S ms N it SR
A 29171 47.69% 705
B 13509 22.08% 345
CB 6653 10.88% 165
cClz 1289 2.11% 30
cezl 482 0.79% 15

NC 10062 16.45% 240
NULL 12613

Y A4 BT R B[] I A DR S 56 I Y 2 5
P A SO X 6 28 5 19 o LG, 4% L9 BE LA U
IR &R RUIE S YOS - $7N R4 €/ SRl DM
AR OL , (A5 SR 45 R G ISP Od «

4.2 FMIstR
4.2.1 BLEU

BLEU (Bilingual Evaluation Understudy) J& —
T T PEAG AILAS B3 BT A 4R AR . Rt AR
JREA 5 2 AEA AL, PEAG 48 5 1T 55 B9
PEFIRS B . BLEU 23080 0 2 1, 70 Hoid i
1o 3R A AR 5 I b S A Tk 5 38 B T e N
DU SEBR gD )y 58, B 7 SR B iy o A SR
JH & BLEU-4, 375 fifi 1] 4-gram (4 /> % 22 10)) /F
S PEAR B . A RS E BLEU, BLEU-4 5 il v &
K79 A HERfR M, DRI AT DL G b A i 28 i ey
SRR PE R E TV

BLEU-4 {7 i 22 20 24 2 (D s : BP i
JEAET (Brevity Penalty) , FI T 255 A= i i Bkt
AIPE L Ho ¢ S Az i g ik e 58 (AR i
B r A BRI Z DO K . o, 28 n-
gram A AL , X} F BLEU-4, 3 81 0,=1/4, R
B n-gram PR IS p, J& n-gram BPRSHAFE , E
SR A B 5 g T 28 R m-gram DRRC B L A9

BLEU=BP+exp( > w,logp,)
1, ifc>r

oy

;H\:EF‘ 3BP:

exp(lr), ife<<r’
c

4.2.2 SERILE
SEFE VLA (Exact match) : 764 A -E 3 mras
R B AL SS b, 52 L DL ELF8 B H T 0FAL A2 B
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(P SRR (35 Tl S S i o1 | 1 B = R N}
B M A A R TR T S A DT R AR
BOTERSE) B0 5 BRI 2 PRI X TR 5842
VERC . QiR e R AR e VLR, AR5k 15 75 0]
13930 00 SESRVERCHEARA B 10 5 A2 iU i R 5
55 FUSAR LT R 56 A — 2 XTI R O
R AER P R G

¢ 5 DL g A4 A 1 23 X4 24 28 (2) I 7R < Exact
match WA 1E N 0. 5 A T I T B o 5 R A1)
LA IR T 28 y o8 A — 30, M 58 SE VL 450 1, 45
NPARAE,

1+ Exact match, ifxr=y

Exact match = (2)
ractmate Exact match, iffx=#y

4.3 RQIL:#ERiEITHIR N
4.3.1 BRI

& & (Temperature) Fl $2 75 (Prompt) J& 52 i
ChatGPT fEACHSE GE AE BUAT: 55 v M i 1 1 1 G gt
SR R E I S SO E A L AR SCE R S
B APA EAT A S AU G O i ST 55 R e
o SE R X B RS 246 B s XUA T AR 52 e
R EARNE . BARER NAHTE RQ2 THite .

P1: Simple Prompt

7£ ChatGPT APT™ 38 B S 80F T4 il A m
U Z R . FEPAT IS G T vh 58 fff DL AT 55 1)
PRI U BE S B S S il R 58 B Z AR PE RN BN S 1
FLRT T o B 04 B 2 A B P < R ] 5 (1)
ff R 28 T REE AT A O 2 B R (R = AE
P o A e 1 I 0] 2 2 i 2 A AL AT 1 ik
Wk SN N A N | E I i o R | ER AT
S ARG R EARRB P, 85T
0.01.0.5.1. O 1. 53K DU i B B, 5 A6 35 M\
IR AL 21 =5 BEALYE 2 (] B AS [ 37 5, DA 4T iEAh
S HOT S A IF vh R AR AT S5 s . AL
A YR A Y 5 1 VO A O R A R DL AN TR 3
THERER I, I N R S S L T A B A S5
e

Ry BRI A T B A AR S T e sk
B, PR R AT AL SRR AL N AR AR A VA
B R PR . ARSI T = RS RZE R A $E R
XA T AEA R] B o 5 T AT 55 v LA LR BASCR
AR 4 frR . S25E i APTH ) f (6 3778 D e

B FLR R KA IR B R N2 . %
B0 R 47 A 2 B s AU 55 887 N o3 HF 52 kit
Bk T

You are a senior Java program developer with extensive experience in resolving code conflicts caused by branch merging.
Firstly, the code lines outside of the conflict block are given to you, which can help you understand the conflict and further
resolve it; Secondly, what I am giving you is code merging conflict blocks. Finally, please output the final code after

merging and resolving conflicts.

P2: COT Prompt

You are a senior Java program developer with extensive experience in resolving code conflicts caused by branch merging.

Please strictly follow the following steps to respond to user input:

Step 1: The user uses the XML tags <ConflictBlock> </ConflictBlock> to wrap the entire code and merge the conflict block
provided to you. Please understand this conflict first and find its essence.

Step 2: The user uses XML tags <context> </context> to wrap multiple context code lines that are discrete outside of this
conflict block and provide them to you. Please first analyze whether each context code line inside it is directly related to the

conflict content within this conflict block.

Step 3: Please use the essence of this conflict in step 1 and the context code lines directly related to the conflict content in

step 2 as a basis to infer how to resolve this code conflict.

Step 4: Based on the above analysis and requirements, please use the XML tags <resolution> </solution> to output the final

conflict resolved code within the conflict block.

P3: COT Only Code Prompt

P2+Do not output any additional analytical text, and do not output any content other than code.

K4 =FHER RS B 4

(1) & B 42 7R (Simple Prompt) : {0 H {1356 T nf
FEYLHN bR SCHE Ui D 7 R A TR SR A 55t I
AAEIMEE

(2) Y2 (COT) 72 B4R 7S B SEA [, 32
P S8 R 1 St s WU o o1 T L 4R £ step by step.
JURE R A s S R R A

(3) B4 8 ZH{UA 8RS (COT only code) : FEF

ST B KU o (HLEE R B L B H A o A ol o 2 AR
(RN NS SN

R PEAL A R 42 s IXURS AL BE 1% & 4 ChatGPT
ARG IT 0P 2E F BB UAE 55 Th RS2 IR . AR SCAT
7 AN ] TORL B PSSR R TTSC . BT L A
TS A A AR KU SR X ChatGPT 9 APT &2
PR S 43 XA TR RN ) Ok R v 5 e SR AT A



2478 it A

Pl

L
&
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FERE M B BhiH R . R T RFPITROR AL %
PR A A% SCAE SRR A h BEPLIE£E T 100 5
It vh 2 B s 2 B HEAT A G SC 8 . [ B 5 R E]
ChatGPT Az s 25 J A BEMLIE A SCET S B34 A T b
Y E/PTRATE L YA D R R/ QORI B et S N e 1=}
B » A% SCHBL 3 RT3 P 1) i AR 285 SR by die 2 45 5 5 T
XF T BLEU-4 4845 » W2 3 YO6IE 1 °F- 34 70 01k
H ARG R
4.3.2 sZERZER

(DR EEV & b

F2/R TARNRE R E T . ChatGPT 7E U4 T
ISR 55 B PR BETPAL 45 20 o PP Ah 2 T Bl AIL
TEHCY 100 NI SE ], %58 T ChatGPT 76 = FhA
] ) 78 A T B F X6 T8 R SR 8 AT 44 31 A i)
TCHN I o€ B A iU D7 SR AR D IR B
SRR Ty ST LT B34 BLEU -4 050017 4+
fbo RRERFFERET LT KM T
B, B7EHERR AL PTREAS 5 Can 1R SUfE BO
T A T 3 A TR0 3 2 00 A5 0 Wb 2 9 ik 3802 1)
Mo FE3X —PFAl L 38 1) BLEU-4 73 %00 3% B T 4
M B iR S R R T B Y LSRR

F2 AREIBET ChatGPT HITHREMBIESHBLEUE

HoA 75 2205 2200 5 AR PE AT 55 v 38 B 4R v IR
FESHA RS AW A T8 HAR R R
fi5h 1R SCRE B A & U Bh g e o 58, 1 Chat GPT £
VA Ry T, PR B R ) P i o 58 0 AT 55
A EPE

SV S AR U B i B A B ARG A AT
S5 WA MR s i . R 1 S S A S KU
SR L AR SO TR 0. 01 AT A SE0F 9T .

(2) 7R KA 53 Bt

AHR 3 S 5 1 £ 2 H An R IR R BRI XU fig
515 ChatGPT e RCHUR S R 3CfF B A
AL sh o W A PERE . BRI, AR SRR I3 in 17 1Y
Pl B A0S N S, LiE— 25 40 B AR TRl s
RUAS BRI o 5 SRR ek B 1A 5 e AN [R] AR
S B 5E FE A A TR B A A $E s KU S DLt R
(A C YN LY

F3JBAR THERIEBRE N 0. 0L &M T . AT
P& KA X Chat GPT $HAT 0 58 1 AT 55 1Y) 52 i 1F
flio A IFh 2 AT 4R IR AR 2 5 3K
FRADIZAT H A 28 G 1R R T TR IR P ™ A% 1) 56 9%
VERCFE bRl 2 2 m WA I 25 o R i 25 B
A U T 58 5 B Uy 22 58 A VR L 114K

#3 EARIRTRNET ChatGPT £ ERH RN

PR AU ok 0.01 0.5 1.0 1.5
PRI 0.7005  0.7010 0.6901 0. 6857 ~ Simpl COT onl
Simple Prompt 1?*44& ~ 7 PR KM e o
A6 0.7382  0.7352  0.7246 0.7191 Prompt code
COT PRI 0.6847 0.6845 0.6762 0.5736 PRI B R 3 17 36 24
) Wt 0.7341 0.7338 0.7189 0.5615 ATRLIE B JE AR R 3¢ 17 20 16
COT only cod PR 0.7185  0.7079  0.7032  0.6459 FRLBESCAS AR, 7R 53¢ 27 51 32
o omeede Wt 0.7426  0.7367 0.7397 0.7263 AT 2 [ AL 1R S 23 38 31
TR ERTU 1R X 22 46 32
A 45 A T f% R R 0,01 B WA BT 20 20 21
ChatGPT iy 4 I th %S MR RE A 46 AR g T PRkl T v . .
Pt AN N T A 2 ﬂmiﬂ-‘*ﬁﬂ){ [ch 18 31 21
()48 82 A0 1) 0 B R 1 Bl A5 e RV RE A R %fm . ., i .
"G -
J M=l S 1R =nire) b BB B g
M. BEE IR E B THE . ChatGPT Ay MERE 35 F [ A o5 A 25

B, W R B E N 1. S, R 25 . SRR A
B IR Ry S — A 2 FUR B AT 55 &
T 25 S BUR TR E FBEALAY A 8 1, B AR 5L
WM R AT, X — B AE COT 4278 KUAs T =3
Je R . IR RI 2T S BRI R
P RS e b SV A B SR A v T AR e
SR 33X AN T R A U0 P8 18 8 AT Ao IR S5
R 1 T BEAR G EL AT 55 O TR B AT AU . X TR
G I W 2T AT 55 o T G R PR A AR e PR Y
T R AR A IR R B E (AN 0. OD T A iE . (BAE

IR IR IR AE SR Z b P SR
TEA AP LR SCIEHE R SR COT $27m XU i
ARAT A 58 5 T e figp 2R 5 58 B 1 i T A 3R 9 X
o R AET HABPIFR 28 KRS . COT 7R
K A BE B 58 70 1 38 K Chat GPT B9 o 5 31 fie v
AE - 3 BE B RO A RS 1 SUEE

SR Fie Ji — 51 19 COT A it ARHS 20 8CR A
B RUESRAR KR AL fEACEOR ChatGPT i i i
PIr RGBS BUE B T PR TR R
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IR X R R RN A . A SR
VEPE COT $7m WA HE4 T 5 S50 56
4.4 RQ2: AEREBETIHHMR
4.4.1 Hikse

5T RQL A S AE 2 B0 Ol IR R 0. 01
COT #&78 KUk ) » R SCHER R 2R B bR SO 4R
RS T EATR ChatGPT #4743 vl g€ [ 2 1 i
1255 B PRI RSCR . BRI, AR SCRIFSE T AT PO Fil
FA RS 1R 3.

BT v 2R JE A ARARAS R S 3RBO

' L5 41 8
i A B LB 5 8

OJCASHHULITES  ACACHILICES  BICA IR

AT B o B S 6 R AR B, SR 3 S 1 A ] S AE e
R AR A n A FARAS  FEARBF ST n B8N 3.

FE T BM25 (9 SCAS A RUARAS T SC: il 5 42
JIr s o A8 BM25 5k SR OGS4 T . BM25 5%
7 RSO A B R I % 35 T SCAS A AR R
VL. #5%. BRGS0 it phas B, sk S p % 2
RIS T . RGN AT R Diff3 JR B2
et oA A 50, A1 Lucene 5092 % b
AT RG] o BeJa it BM259 5k Pk
For R AR U AR ASA T

e S (U 1V g

e Fi sk 0 AL B

ATEML

K5 HAbA R B SCRAROR R E

S T AR 25 18] 1) A9 A s AR R 3.
K 54 B 1 el 2D A4 Code BER T
RALG ISP B — AT AU, i ks e e, 4R
Ja o N FH IR JCREEE DIff3 $2 Bl S i) if LR 5 A
M CodeBERT #&HURFIE [l AR N A3 . d)im 1158
A i) ] B 55 ARG AT o] ) A% 52 A B E | R IR A A0
UFAMEEE

BT E ST AR MO D) A LR 3l
TSI T H Joern™ e i M P JF-fdf AR
FS U1 R BRSO wh S Uit i) B A B R 4
AR A AR AT o i R G A o AN ) S5 U0 AL A
Leis i R A B ORAR S Bl . O T kSR
Z LT R BIIATENE AR SR — 2 i %
SRR A B R 3C.

e E R A A AURS B R SCRy e T kb, LS
AN SRR Bl 1 58 2T i 2l
Je FRABAAS LR SR 2 U T o B U e
AL R YT [ F 538 n A7 AR BRI AT, H 50T 4
Hie /N ELAR BB ] e e, AE AR AR Y LR SCfE B R
LU BM25 SCA AR BB J5 16 M 2 i) £ R R

ARl Lucene JFEPRE 2R 51 KL 25 th AR S 1Y
PR B S A A b B RS RS (g ) L (BL7E
g A it B S SRR S A5, D AR
R PRI BA AR R IL e IF LA R e
BEARHS T2 5 | 1 B i AN AR IRl ) B9 . 28 = Fh 5 vk
BT AR 25 18] 1) B AR SR BLE O i R PR A
T TN ZAsE B AR A Ay g 4 17 o, e 208
IR AR X AR (9 73 BOR £ B Fre A 5 A9 A0S AT
H T %5 5 B A 2 ] o 5 DA RO IR
AT G IR A3 oK I BN AR . fe 2
ROV R IR 2 A7) ol N & = e
T TS B TS S A RO P ol A TR )
Fr BRSBTS AUS AT . mAE S b e BT
SCHE BB v 5% B LR A S A TR AR AR
it PR A R T Tas AT I I R R i — 28 U R A #5
NI H

AR HOL DY Fif 28 T A AR BT SOIE L A SCHE B
P 4 Jr 7 B9 USG5 SCAY 8 7 A% ] Chat GPT & i
APTIRIA T . FAARL far A P4 35 DA 32 2858

Ay — Al F<<Context>><C/Context > {1, 2 1
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¥R 20254F

T XA AT, 55— A & il <<ConlflictBlock™
</ConflictBlock™ {1 £ 1) BAK 5 IF v & He (7 hL
SCERITTRLEE) o o, SR b A HLAR R IR KUK AR S
S AR U A X — RS
SCH A Z BT HEAT » AT DA FH B KR A L i 2L
(NI PN S Wil AR
4.4.2 SEEREEIR
(DATHLE (line-level)
FABRTHEANFEER LT CERT,

ChatGPT 7EATALBE T $hAT i 51 M AT 55 i DEAG 435
o ARSCH ARSI ORI S RS AR AR R SC
F18) o 5 T ik R Sy B e o PR Ay 204 i 3 g e
ST il 77 3 R AN SR AP 1 ARG B R ST (EAY
TS A AR A AR AT ) o R IR A Ry DA A i
2. Mg GEREL T BEALAR IR 1500 4% B4
R T AR AR TR T SRS SR TR T R Z TRy
n-gram 7348 V-3 BLEU-4 4384 L K 5¢ 4 DR IE 1) £
AL

F4 EARFERZKE ETRR T ChatGPT MITRLERITHRIEFESHIEHER

fRA% - 3C Exact match ~ 1-gram 2-gram 3-gram 4-gram BLEU-4 Einan i NRES
AR TG R 3C 384 0. 8358 0.7341 0. 6669 0.6133 0.6525 -- 25.60
AT RLEE -+ 5 AHSR T 3¢ 306 0. 9025 0. 8284 0. 7800 0.7395 0. 6880 ¥ 20.31% 20.40
ATRLEE + SCASA L R 3 491 0.8371 0.7392 0.6728 0.6217 0. 6464 A27.86% 32.73
ATRLEE + 23 AAHL R S 528 0. 8029 0.6933 0.6236 0.5712 0.6116 A37.50% 35. 20
AR+ R A RS 544 0. 8334 0.7347 0. 6709 0. 6205 0. 6485 A 41.67% 36.27

M AT UL B T R JE A ARARAD R SCAh, TR
AN T SCER v 2 U N B SRR TE R
SCHT AR T 27%-46% 0 3% R WA HE L5 wh 28 B A
SR 1T SCA By AR TR O e B i 5 T
TEBE L IE T R A D e s . SR IN AR JS AR AR
T SR R i AR AR 2% U A AR PR 2
BA BT feh e B R TTARGEE . RETS
R PR B A LR 3.

Ty Ah s FEF AR 2 8] 1] a2 1 A% 5% AR T SO
R AESU) bR SCHE S8 SE DR e i T R AR
T 89 BN AR B PRI FT . {H M n-gram 23R
BLEU-4 4845 KF 435X AR E N S0 o0 ik, 3
B A BT R B R R A 2 o X
T AH AR A T S, 5 56 T e A~ 5 S A% 1 3L
fhr i, B E TG 1R UL AR 20% . BRI
Hin-gram 5380 A K BLEU-4 735050 B i 5 X £ 1%
R SCRARANE A TS A A S T AR AT 55 AR AR AR
P F RUMEAN T 2% A BERH.
I FER RN F S v, AR 75 SR 6 A i AR A
I

g5 P B T EAS T R TR A RS R
SCHE A AR B S R B AR T I B R C,
PSRBT 34 I T 42% . HIF# BLEU-4
AR R IZ R SOMUR 1O 5 P Ak
D7 B AR R IE T R e . X FEIHE T
TR AR 8 (5] 18 A W b Joe /s A RS mh A8 Jt 22 [B] A9 5t
S G 28 DA SR it v (%) SRR OC R o X RIS
K F BB (1A AU e A% T M R Ao £ A A LA T
R DT TE it e i 58 I 2 08 BT b TR0 R 52 o
5o [RVAST s A A3 AT L AT IO Bt 4 B 50 A0t
P AR O 22 L 5 AR Y R A A v o bR SO R
A B T 7 52 A LB TARARLEE Y 1 S, 3
PR RIS E PR e — 2k

(2)1A) UKL (token-level)

TS5 WR THEANRIEBAAN LT CHRRT .
ChatGPT £ i8] Ju b BE T AT vh 58 I8 AT 55 1 DA
G AR I TR TR B A5 R S TR AN TA]
FEATRLEE N , B TR R AR s A s o) 7
T CRCR AR BRI TR BT BM25 SCAAH IR
ih b N SR AT TR A 58 36 DR LA 04 JE n-

R5 EARERBRE ETXIRRTI ChatGPT MR TTHL EFITH R BRI SHITEMHER
A% R Exact match ~ 1-gram 2-gram 3-gram 4-gram BLEU-4 T IE E RGBS
WICHRLE JC R 330 0. 8406 0.7532 0.6911 0. 6400 0. 6579 -- 20. 00
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Background

This study addresses the issue of automatic resolution of
code merge conflicts in version control systems. With the
like Git in

development, branch-based parallel development has become

widespread adoption of tools collaborative
the standard practice. However, code merge conflicts are a
common challenge, particularly in large-scale projects, where
conflicts may account for up to 50% of merges. Traditional
manual conflict resolution is time-consuming and labor-
intensive, making the development of efficient automated
solutions a pressing need.

Internationally, various methods have been proposed to
tackle the problem of code merge conflicts. Early research
focused on speculative merging, line-based conflict resolution,
and framing conflict resolution as a classification task. For
example, DeepMerge employed pointer network-like
structures to reorder code lines within conflict regions,
resolving approximately 37% of conflicts. MergeBERT further
refined this approach by reducing the conflict resolution
granularity to the token level, significantly improving
effectiveness. In recent years, advancements in large language
models (LLMs) have opened new possibilities for addressing
this problem. Zhang et al. pioneered the use of GPT-3 to
process conflict regions by designing prompts to generate
resolutions, demonstrating the feasibility of LLMs for this

task. However, these methods are generally limited to the
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content within conflict regions, overlooking the context outside
of the conflict blocks, which is critical for understanding the
background of code changes and resolving conflicts effectively.
This paper proposes a ChatGPT-based method for
automated conflict resolution, with a focus on the role of code
Through

experiments, the study evaluates the impact of different prompt

context in resolving conflicts. comprehensive
styles and temperature settings on ChatGPT’s performance, as
well as the effectiveness of four types of code context. The
results show that providing relevant code context significantly
improves conflict resolution. Among the tested contexts, static
analysis-based program dependency context performed the
best, increasing accuracy by 42%. In contrast, some contexts,
such as those based on adjacent code, introduced significant
interference, with negative impacts reaching up to 43%.

This study not only confirms the positive impact of code
context on conflict resolution but also identifies the most
effective type of context for enhancing LLM performance. The
findings provide valuable insights into utilizing ChatGPT and
other LLMs for automated code merge conflict resolution,
while also shedding light on the general applicability of context
information to other language models, laying a foundation for
future research. This work was supported by the National
Natural Science Foundation of China (62272214), Nanjing
International Cooperation Project (202401006).



