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o B KR AAER g RADITA LR T S A AR A R B R ARG T, T & Al M Ao T e dp i, Bk, A
R TR SR A RATT JROR. BRXE G IR KAALRT R, L BAT EEEERK S E
BAERKRER. Ak, AT AR K FRIBE T 64T A 303, it T R ke o i, FATRLER,
R T —HFETF KB TR H 5 % (R Lsplitter), A T 8 45K k. st T4 2 49K 5 ik, Lsplitter 24845 B
R AN A KB T ARG Z T ik h— 29487 k. R, KiEEBRA 2% 2o B4 med 7 ik, 40aF Kig 542
A ey o iR 4 R, Lsplitter A B K T4x 5 69 ok, 22 Lk 4 B & B ARG 77 ik o FF R — AR K 7 ik, G AFiX
g ik 4 RATHER . AT A5 Java B 49 2849 MK FHATT 1, &R A, BG4 SAERAIEE 00 7
%, Lsplitter 494 £425F T 142%, AT KB BB 7 %, 41 281 T 7.6%.

FEHA: K F ik B KB TR o7

hEES S TP31

HSCT A R IR TR, EHAN, TRFEE, XN, BT KR SR K R R, AR, 2025, 36(6): 2501-2514. hitp://www.jos.
org.cn/1000-9825/7329.htm

F3C 5| %0 Xu ZM, Jiang YJ, Zhang YX, Liu H. Large-language-model-based Decomposition of Long Methods. Ruan Jian Xue
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Large-language-model-based Decomposition of Long Methods

XU Zi-Mao', JIANG Yan-Jie’, ZHANG Yu-Xia', LIU Hui'

'(School of Computer Science and Technology, Beijing Institute of Technology, Beijing 100081, China)
*(School of Computer Science, Peking University, Beijing 100871, China)

Abstract: Long methods, along with other types of code smells, prevent software applications from reaching their optimal readability,
reusability, and maintainability. Consequently, automated detection and decomposition of long methods have been widely studied. Although
these approaches have significantly facilitated the decomposition, their solutions often differ significantly from the optimal ones. To
address this, the automatable portion of the publicly available dataset containing real-world long methods is investigated. Based on the
findings of this investigation, a new method (called Lsplitter) based on large language models (LLMs) is proposed in this study for
automatically decomposing long methods. For a given long method, the Lsplitter decomposes the method into a series of shorter methods
according to heuristic rules and LLMs. However, LLMs often split out similar methods. In response to the decomposition results of LLMs,
Lsplitter utilizes a location-based algorithm to merge physically contiguous and highly similar methods into a longer method. Finally, these
candidate results are ranked. Experiments are conducted on 2 849 long methods in real Java projects. The experimental results show that
compared with the traditional methods combined with a modularity matrix, the hit rate of Lsplitter is improved by 142%, and compared
with the methods purely based on LLMs, the hit rate is improved by 7.6%.

Key words: long method; refactoring; LLM; decomposition
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2502 HAFFIR 2025 FF 36 5% 6 &

AR Fowler Al Beck T 1999 4F 7 Y HA AOMES: 1, e 4 1 5 L0 1 SRR 10 18 v R SRAR R e A
P e B, 2 B R R P R G T L P AR 4 B H AT SRS R kA L, B
R AT R AR R AR A . B R AR R T 2. (A TE RO, AR IRIRAMOR A 5T & R R fiE AR, R EM
Hlzzffoahs . E A4 (refactoring) HI Opdyke $& H ™, JEAEASCRSMEAT ARSI T X I (RIS HEAT AL BT E Ay
() 22 0 B0 S AR e PR DR ke SR 7 VA R (3 P e A T i . A, K 2 B ISR T R R B A
HERERGE T B BhEE A 3 TR

KR AN ARAD IR R 2 — 1, S8 226 AR = A 7™ 2 1 T B e . — 5 T, O % 1) 7 v o A
el A e ™y 53— 7T, BRI A ORI R NS R, KT VR BRI o A B LA BT . S 43 AR PR
AR EAIR AR LRI, SR — AR EANEE B, R FAT 100 25 0 e o WO 4 1 BRI 3 A
V5, LARARATTNE AN JEAR T v b 43 At 20 A AN D5 v, O T AR E D VAR UM R, AN R T 2R oy 2
IKEAR T B TSy BT RIS: BT AR B 7 i U R P i T i UL R T SR S R R U
AR A R B 5 SR 5 T SRR R R AR BN T A Y ik s MR iy ) 2 T LA 23 i 3 e MDA v S LA
AT (il GBI L 42 8 A MR P M ), AR A A R TR A L g o 5 5. BRI 8 5 3 KR e ik
T RRETAR, AR T AR S B T RAARRE.

KB BALIETE BN & R OSCARAE S (il S8 U0 SOR S R WIRSORI ) 1076 7 TR, Hmpiaah
FA T v — e pE TARRAE S, inARIG AR 2 ARIG 45 PR B Zh R P 18 2220 B S R A T K A i
V4 BB IMRED B 0, B e AT AR DR AR A B Y. ATt A 2R A KT B A K T AT 4y
ﬁﬁ [25,26]'

N T BE— BRI R, AR SCE SEXT A TF AU S A B SR AT BT, JF AT 1R 5 RIS R, St
TR RIE IR Z Lsplitter. Xt 45 58 (1K J77%, Lsplitter 2 M4 i & 2AN K IE 5 B8 iR 13 51— R 5
FLIT AR TT S ABARE R, H P IR 5 A i 22 2 S ECR L BRI, 7 A — AR AR LA A J7
2.8 T T BRIZFARU 753, Lsplitter A F%E T 60 B (0 HVE R & L Hom FEA LA U7 2. e 20k A5 2 % ik
SGURRAR v (1 B AR AT HE PP e AT AN Java T H w1 2849 MK IREEAT T S8, SKIR 2 RARW, M A%
4i 7575, Lsplitter fairth Z 52T 1 142%, HIEAEIE TR SR T7 %, frh R 5271 1 7.6%.

AT 1A K TER R AR BT FLBUR. 5 2 T BUA KIS AT M. 58 3 A AT
T RAE TR R D730 i AR 5 4 T IED HSEIR IR UE T TSR R R, B R e TR R i A
o'

1 #HxXxIE

1.1 KHENE

KA R F8 NI B K7 VR AR PR BGER RS, A8 — N8 7%, Fah K 7 iR B B8 SRR
U, AT T — 28 5 3hak e | 3h A7 R o K T ik, 1K e ) v SR LAY N2 S5 B R 5 VR R T R v

A YT AR K P U T B Xu SN PRI T R A . AR YERRE A P T — R TR GEMS,
IR ITAT SN T —ANHLEE ) 40 88, R TR MIZCR . Yamanaka 25 AN UY B 7 IX A TR, I H
code2seq it Hi 1 77 12: 4% B A5 FE ANARAS 2SR I ZRHLE8 5 21 40 2588, 5 GEMS AR L, AATTHR H I B HE T 22 58 /.
Shahidi 2 A "R T — R8I SRR B R T I 07 . A 1B AT A3 HT AR, ARIEAT 54T 2 5 R
TERHERE, 383 TF IR 28 REUE 3 T TR I B RS AT, FARAEIE MR T S A A 48, AT IE R B A A, A T AR
Je % 2B A B (¥ 5725 A 44 Fernandes %5 A\ P74 7 S i 25 44) (¥ A8, R R AR JR 2 R o iz s ot A R 4R ke
BEAT IR IE45 B EA R, SGE AR G A TR OB S S B i T R AR 1 1), HEH T LiveRef T A.

oA T v A AR A R A B TS 2, I BB L s R R R Aol P, 3 TR s B KO VR AT
M FE 5. Maruyama 25 A U T — ot 4 i DG K VR T U) A I iR T R, H AR D)
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3

i DX PR A E AR s R, AT SR AT T k0 A e 7 8. BT X R Oy v, AT T AR R E A TR
Tsantalis 25 \ P565X —J7vEHE4T 79, HHEd T IDeodorant T B, 51\ 7 —F @ a6 77 i, it A28 Bk %
Hok R 5 578 5 1) SE BT SR GRS H DS B B AL 2 AT RHERE T B S b E A, B Ry ek
BGHFRAL T SEH T A, Sharma™ $2 i T —Fh 44 DSD ($dfs 5 45 MR &) 13 B, T3R50 o il 7 vk ok 3
. Silva S5 A\ PR T K700 R0 T, 2 T L1 R S3 h JR0R A QRS 1) 23 s T g e, b AN, e H ik
PR BE LB, FE5 R B/ NE BRI BT LA AT EAVE N RT R4 1 AR5, e ARTE 4G M AR AL T S A A RS
B35 R HR A5 2> SR 1E A HEAT HEFE M0k, 55 TDeodorant AH EL, 1% T B B8 58 A AR 51 75 1 th R 45 (AR A,
Cui N T —HF T H REMS, iZ T HRA T 2K K CPG (1UID &t &) ik, #4 7 WAL R 3=
TRVE, FEAE LSS 2 3] 28R R IR AIE & 1 R R AREDAT.

Witk 2 4, Pomian 25 A P S K I8 5 BORR AT K7 VA A e HHBILA BOKE 5 B8 B AR BEFR L (1
MR, (B K 2 H07 RIEASAIAT. AT RIS 5 B A i S5 b, Al CARRAS 0T, 308 T R T RIB S ALK
D5 VESY fRAE B e M R AT AT .

1.2 K73ERN

K T7 VBRI — R o AW R R AL. —Fh VR B KT AT, B — MRS A B, 4 T K i
iR, IR AT R, WK k2, WA, GEMS!'™, REMS! A Shahidi™* i 7w #5461 7 X F 5. 5
— R A AR A R0 5 . Marinescu HEE T AEF 5110 CYCLO (FEHURIEIR R 2415 $Rbr, FEik B 241
J7VEAE KK I, Lanza 25 A\ P T 4 ARG ER (LOC (fRF%4T). CYCLO. MAXNESTING (5 K&K F)
I NOAV (Vi i A8 S 50)) AKAG I Ty, 241X 4 B B R T S A I, 1207 A o /& K D7 vk Moha
8 N UK FE AT B SR I 595, A AR AT K B A 3o 5 BRMBL A 5 925388 2K 7925, YoshidaP“#! Charalampidou
4 \B5hg COH (B E) % BFEN. fA1iH5 COH M LOC, 36 5E — AN 7 i /2 B I 9 K 7.

B T 3T e Rk A BE BRI 2 41, Liu 25 A PTIRHE 7 —Fh 3 T8 BE 5 S WK D7 i i 7 vk At 5 7 7
M LOC. iz R METEFF (LCOM1. LCOM2 #l LCOM4). COH #1 CC (class cohesion), #J% 7 H T I £
RS 2 SRR R B A, A PR RS TR P A W 5 SR SR I 7 v 45 N K T vk, SRR g AR B, 5 2 R T VEAR L, 1%
T T W k.

2 KRS

AT ERIFCKITVER 5 AR, FATHBE T Silva 25 A B4R (1) — A A TFHE 4. ZBUIEEC A T 448 4 Java
T, BN TTEAA T RN G AT B K ITE D R A, JF 1218 Cossette Fll Walker (170 KI5 EH L EHE £ 0 4
3R AT EEei . H EBIEK . R E SR e, AT E SRR R BN DA AR, B A R A 5
B AL ) A SRt i 7 e fay SR B 2, 0 S AR B 4 BT T 4 s AN AT B SR AR K TR S gt () i -
SN T AR ARG AT RE. Horh, FATIERE TR E SRR HEAT 204, IREE 154 DN RKIFED BRI B 1.

BA1E—EFE G AT E AR, GitHub R 3R AZIE TR, ¥iX L 777 LA T LK.

(1) FEHHEA block H ARSI A KT T 1.

(2) FEMURE— AN 5 (4 € SCANYIAEA 8 73 B FH 7 AR,

(3) SB35 — BUR SRR HLAT A B 2247 20 S A B RS,

(4) PRBCK T AT = T A B

(5) A& T E A AFE L, EX AR A TP IS AFAE HoA 5 A SR B TR

(6) HAh A,

HI PSRRI ACHS A TERE SR REAT KOTVASR I, 3 (1) R — A sg BT B (block) $RIUHR, 1EA— D
ST TT V. T, X LA B BA B A b ) S B RO S A, SRS AT DA s AR B R e v AT 4R 4. 2R (2)
FIRR TR AR HAT ), S BUZAR R0 S WG s F AR A, Sl IR 5 2K, wr B AR K
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HE, FIRTRAE TR I AR 15—, SRR OB RIE. 35 (3) MR SCAR 48 3t 4RI, 26 T 113
o VAN ZEAT, SBL ST I (R4 LA T LB, 28RS B BB . ORIy sk AR
TER N SRAES 5 PRI (0 1 2890 B, ARG 026 RO RRIE. 55 (4) I B A E 5CPHJR G TF AR o 45 16 TG
T, S T KRR, R85 (RIS T . 58 (5) ML PP B2 T MR T O B AR I AT 40 BT, i
s LA IR KT R, B ST AR RS SR, TR T s ) — i)
HLL .
Silva 25 A PR (USSR 1T B KT 5 R BTV R A 22 1 R,
H1 Silva APPSR B0 KT RS KA

25 K e (%)
(1) FEHUCESACHS 20 13.0
(2) PRHUE B AH AR Y 18 11.7
(3) FET BRI AT IR 31 20.1
(4) 5 RS A F HL 5 32
(5) NJE T E IR 72 46.8
(6) FoAh A 8 52

AT LR BL, ANJE T BRI E T R ML E, A 46.8%, X T HLELhRIF R, f2 57 RESHT KT iE 0
B, A A SR IS B R AE, AN A T R T B X 1 3 B TE SRR A ad F b, RS A A
AEIhEEY . HREESREFEYIMER, MR ZET R KSR il e H A EMARE. MRk >
P, (EIX R o 5 b _E R LA IR AE B L. 3 TR RS AT R BUR Z, 5 20.1%, XL R N B 4840 5 A0S
B, R R RN 2 AT AT 3B 40 43 B, IR REAE S5 82 0 A T R AR B I S AR AT K T, IR — R R AT
104 5 AR 19 I A5, ARAD AR Ak 2 (AN AR A 1B 45 5E IS T EA T .

B AR AR B B S AR AT 23 ) 38 13.0% AN 11.7%, X e 59040 sl 5 3 TARAD (B vk 45 0, B
PRI AAT @ 18 e B 1 (0 AR D el AR B AR S ARAD B . 1K W 28 77 1 40 A B 32 v XD 1w S i A el g, aisb
ARAGK 3 B AR AT AL R T . IX R W, RIS S5 ML AE K7 i i Pl 5 R, B IT R A e EMEL %
ERR R —.

5 RARRS FIFR AN o5 3.2%, {H I B BT 200, B ARHD A TE AR R 2 SRR I TUR A LS, @i
KI5 s 52 FARRD R AL, FR T 70 mT LAOR AL ARG E54L), MATAT$& i 400 S B A 4 3%

ARG 5.2%, KU T K75 MR 2 A G A . TEK TV AR, AT RE A7 TE — e KRR
W, AFEERIR T EE R — 7 RRBE A E 7. M Lambda 261k = 4R BT VRS, X S615 100 v it 5 AR 4R AL
Pt LB A3 AT, 3R BRI 5 R T B, 3K 4 A B KR N I — AN BRI,

i X Silva 258 PR A TR AE T 154 AT E B K 550 R R B 43 FER AT, BRI FE 45 SRR
W, JT R N B AEREAT KT 20 RN, BESRIEA QRS M 45 M Ak A e dk, it Ar B, QRS e JERRAIMTE5(E Bk R
KITVE R TT &, A AR A L AMUE ORI AR, TRATE: T IR BRI, 456 RIBEFHRE, Wit R Bk
TR T A,

3 ETKIBSEBEMWKTGES#ETE Lsplitter

BATHREH 0777 Lsplitter 411 1 fow, Ho L BERIR KIS B (LLM) H1[1 L, th3RRK 772 (long method)
FFf L. Lsplitter 4 A LA T JL25.

T 2, AR AT B S 5 i 4 R EE MBI TR A5 R, RTDURER, R TN T ShAE I R S AT A B M A
b, K43 1K B R 25 R DIARHY 45 M BB VR S M DN BRI T I — R B, AT T — 25 R AR, SRR T
— RYNAT IR 50 /8T &
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e

SO, A R, TRATAT AR, SR PP RO it LR AR TR i SR 17 4 BT 6, K B
A AR e RIS P, DRLG 47 T R 2852 04 K s A LU 30 o LT B R PR B, st
D BT i 25 AT S U T, 38 2 4 80— kot Lplivter £ A KA 2 BURR MR 2 0K I8
W2 2 16 7745, Lplitter 24T SLIOBURE 1 MU RESR, JFIBIT APT YRS 2 IR R R4 K 75 R,
T BB 205 45 KT HERT 5, SRR S 2 U 45 I T 35 ST A ROAL B, i T 47
115 %

R, R T R T BRI — RO K R R, Lplitter 22 AR RV ORERLIAR, 3
G L4 1 AT A2
Nietar

[@ T R > Niethod 3 \

@ 4ty | —> [EHIE
® TR Nieiod 1]

@ FF KR
[Method 3

BEAT 7 & I A4 FL
Bl 1 Lsplitter 777500

3.1 ETFBARHANBKSGENE

TEK T ES R, RATVKIVE 4 BT 2 2 T A A AR AT 1, e rp 4 HUEE P AR5 0 4 AR &40 o6
AT AR ARAD I SEAT 43 W 1, 28 TR AN S AT P DU AR B SCAME Bk AT 4 i, B AR R AR AR A 45
FAEAT 3 AT I 2 TR 20 I, ATV XTIX 4 RIG T vt 7 AL S A I, DA S 300 S8 Ik AL A R K732
I3 it

£t EHARHT [ $R B, Lsplitter #5525 7730 vb 15 FIE A)2RTY (for, while, if-else, try-catch) o I FT A 4G ER,
X TR —AMRIT R, 20 W7 = 7590 2 DA 2540, 25000 2, DK A& T

() FRAEH A ARREA T 3 47, A 7 iE B KT 80%.

(2) FRAE A 4 A8 B AR 2 ARRE S A8 AN 1A

(3) g2 A —AH O (return B¢ throw) HAEUISERIAK R,

DL b2, 58 1 ANBER IR E TSRO R A B, DA A4 1 KB i B 7, J5 RIS 2540 72 A AT A
PREUH 7L A E R, BT Java ARG H —ANJ77 R B8 — MR BME, 55 2 A 25 AF WA aE T ax A KUK, 8 4t
T B e tof A 85 SR e Bl LA S5 S AR k4 .

B0 AR B AH DR I ARAD AR Y, Lsplitter ¥ AL ZS K J7 i BT (AR &, FEARIE FL 10 8 S0 (TERIB NE WA AH)
AV Sy (FERIERE A E) R4 B4, X T —N 00, FIWTR B2 LT 25k, 2 2, TR I 1%
T,

(1) B 1 RS 7 < AR A 22 X

(2) ZE o AR A T 3 47, A 7B 80%.

(3) XFF & SLER Y, 1% oy HoAh AR F A TR M 4 Ja i ARAD A A, B REE DB ).

(4) XTAERER 7, %M A R EZAEREFEARNAEDL 14, BRZERBSHRERA 4
H.

DL 4 AN, 3 (1) AN SRR T 28 B AH G ARRE SR B I L AR TR, 8 S840 A0S 38 70 B2 PR AT Y
o> AR LAHEAT 3 AR, J5 3 N F AR ST m R B ARR N, o T8 5 SRR, 1R A B AR IR R [F 45
SR 751, DRI AN 42 52 AR s T B P AR AR o, T T8 s FH B 4, 18 B AR N S AT A B ), ) 5
ARSI ZR — 2.

BT RN AT B SN B AR IR ARG 25 44, 0 30 AT+ R+ B30 40 S5 440, 4 BRI AT e B ] LA
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R 3 AN S AR EAT W, 2 SR AT B, JDAR A 6 3.

B B S ACRD SR AR, B S JRAT 2 A8 PR B AL S0 4 RO Pl QAR AT — 303 7, BRSNS AU T IR,
AR FR LR s (AT LEAL, A A5 50N A BAUA SimpleName J& P2 B A — 0 H AT LR ok 56 &, 1
PR ABAT ] B ST ARRD, 500 852 AR, 42 0 I A RS e 15w DASREXA) 3 AN S%AFREAT 0, fnn SR mr B, i A s 15t

X TG AR I, BATT SRS B 70 3 AT T AR A, An SR AT PAIE R SR, WL FAE Dy e it in R 24>
B T B e 1 — MRS B, W AT T AR [R] B, SR AE 5 T 7 SR vh 2 0 N HER OB .

32 BETKIEBSRENKGEDH

KB FHAL (41 ChatGPT 45) 18 b 5 AN BR AR A RS, &A1 S8 vT B 00t BAT P SRV A ARRS B, XA A SRAR
1 Py BORT RE 2 58 O ARSI Th e, 1 757270 A I e ATTSE A5 AT R 20 BL 21 =) — AN ik . BRI, BATT AT BRI S A g
RN J7 BOsAT I . 5 T3 — B AN R 5 9 0 A TR BT, AT T8 KA 35 R 45 8 I JT ik
—2H/IN D Y IRARES e B TR AL P RE SRR IS AR K. Stk FRATTER4E Liu 25 A P TAERET T 4R T
T2, BETE T > DU 4R B2 R S AR

(1) M7 Suppose you are a skilled software engineer and now you should refactor your code.

(2) 1155 #278: Please decompose the following long method into small ones (based on the blocks/variables), but do
not perform any other refactoring on the original method.

(3) 3K $2E7R: Please give me the resulting methods with comments for each method in Javadoc format. The new
methods should have unique method names. Please avoid tiny methods (less than 3 lines), empty methods, or new
classes.

(4) 4bFE$ER: Don’t generate code summary. Only give me the new method.

(5) K5 iEAMA: Here we present the to-be-decomposed long method in markdown format.

FATESL R P B R E T — 8RR 5] 3 ORIE 5 BT B, 5, FEAE 5, JAl1& 0 3 Fihde
i, 23 AR KTE BB BT KT VE i B T AR AT KIOTVE i FE TR BT KRITE k. R
e AR AT ST T A B A0 1 SR O R 8 5 DL PR I A 7 vk 0 AR TR, AT DR B 51 52 K 5 R B A X X W 2K 5 i
HEATH . HR, BA145 JF KB 545 7 but do not perform any other refactoring on the original method, [ K & 15
A BE AT BR T VR 2 il A FLAB BB A, BTy v 5 A0 e 1) BB i 44 5, IR R/ 1) B S 4. 5, WA RN
5E Please avoid tiny methods (less than 3 lines), empty methods, or new classes, PAJE/D /N5 15 B 25 5 1 R (K B2
)5, B3R please give me the resulting methods with comment for each method in Javadoc format, K AFATTLE 5 421
ALBR A KOO BB BRI X B A SRR RS B B

AT B — AN TT RS 3 FASF] (28 B B0 23 3R 4T 22 TR 2k, 20 Tl Ak 2 DAAS 3 AS [ RO T 45— 3l
Irid R, KiE F AR KT LM 73 B SURAS LM R— RSV B35 my, my,..., m,,, B

LM — LM’ +{m,,m,,..., m,}.
33 AFEEMBNERAES RESBERAH

FERTE 5 B I il 28 SR oy, 0 8R77 A: — B AR ABL K J7 vk, i8] 2 Jios, verifyShardInfo. verifyCurrent-
Nodelnfo 1 verifyUnassignedInfo J& AL A 772, TATTAAA AR 75 44 FIAXAD 2 48, FRATAT LUK BA & IFFE — 7k,
A HT T verifyClusterAllocationExplanation.

L, AT SR 7 —Fh B T 00 B & IR 5%, T T8 95 07 9000 i JRUR 75 72 o 0 RE S 5 7 Ak T K AR AR UL R
Ji.

Bl 3 R T & IR i I 5005, 1% 8% UL methods I, & AL FELE W7k, 7258 4 47, BRAVHE TS
P AR AR RS SimMatrix. 7E58 5 AT THEAANTHAR KRB R B C. 58 8-18 17, i IRE BB KRBT
AN T, SRS BRI XIE, e A W BLE IR i REA XA BLE I, AT A IS
7r, B Z AT ) B I X AL BEAT & IR 4R AE. 321K, AR 70 3 485 9 e B A A 1.
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J**
* Verifies the shard information in the cluster allocation
explanation.
X
private void verifyShardInfo{ClusterAllocationExplanation
explanation) {

ShardId shardId = explanation.getShard();

boolean isPrimary = explanation.isPrimary(); Ve
assertEquals("idx", shardId.getIndexName()); * Verifies the shard, current node, and unassigned information in
assertEquals(@, shardId.getId(}); the cluster allocation explanation.
assertTrue(isPrimary); */
¥ private void
verifyClusterAllocationExplanation(ClusterAllocationExplanation
/** explanation){

* Verifies the current node information in the cluster allocation ShardId shardId=explanation.getShard();
explanation. boolean isPrimary=explanation.isPrimary();

*/ ShardRoutingState shardRoutingState=explanation.getShardState();
private void verifyCurrentNodeInfo(ClusterAllocationExplanation DiscoveryNode currentNode=explanation.getCurrentNode();
explanation) { UnassignedInfo unassignedInfo=explanation.getUnassignedInfo();

ShardRoutingState shardRoutingState = assertEquals( ix",shardId,getIndexName());
explanation.getShardState(); assertEquals(0,shardId.getId(});
DiscoveryNode currentNode = explanation.getCurrentNode(}; assertTrue(isPrimary);
assertEquals{ShardRoutingState.STARTED, shardRoutingState); assertEquals(ShardRoutingState.STARTED,shardRoutingState);
assertNotNull{currentNode); assertNotNull{currentNode);
assertNull(unassignedInfo);
H

/**

* Verifies the unassigned information in the cluster allocation
explanation.

&

private void verifyUnassignedInfo(ClusterAllocationExplanation

explanation) {
UnassignedInfo unassignedInfo = explanation.getUnassignedInfo();
assertNull{unassignedInfo);

AIFATI % KERIEinpRrS
K2 HMETriEE IR

Algorithm 1: Location-Based Merging
Input: LM’, methods

1 initialization

2 while True do

3 n « len(methods)

4 SimMatrix « calcSim(methods)

5 C « calcClusteringCoef ficient(SimMatrix)

6 methods.sort(by clustering coef ficient,descending)

7 curBest «<— None

8 for m in methods do

9 id « m.id

10 for length in [2,n] do

1 for start € [id — length + 1, id] do

12 end « start + length — 1

13 if canMerge(methodsg;ary,... end) and
methodsgsayy ... end-Score > curBest then

14 | curBest « rr;ethodssmr,,...,e,,d

15 end

16 end

17 end

18 end

19 if curBest # None then

20 | merge(curBest)

21 else

22 | break

23 end

21 end

K3 ETMEREIFEE

33.1 GHMkEE
3o, BERIER 4 17 1E 5 methods FIAHALEERERE. PRANT7325 (my A1 my) Z A0 AHACLRE S8 LA
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Similarity(m,,m,) = CS (m,,m,) + SS(m,,my) + VS (m,,m,).

FHABLEE G045 3 ANER 0 A RARAUE (CS) S5 HIARUEE (SS) AR BARMUE (V). Horh, PR MIBLEE AR I K3
BRI EAN T 005 A VR R 75 V0 44 T SAS A 0. SR ARLLRE 2 5 AN T VR TRl R B VA 5 R PR AR AU, T
A B ARMLLRE I3 s 3 o A5 P A AR B ) B AT

X T A B AR, FAVE T LCS (KA LT FP51) I ZORLEE, 23 PSR EE : th R & B A i)
T2 AR X T HORTE B R AR W U7 k4, AR SE W DR/ B R AT 4348 X TIERE, A Javadoc VEREIH
AR A0S A A ARALLEE A 52 S T

CS (my,m,) = max(Sim(name,,name,), Sim(comment,,comment,)),

2XLCS(A,B)
len(A) + len(B)”

XF T GERARABARE, FRATTTE 575 V04 2 1) il R 8 V2 AR B . SR IO VR v B A A B BB VR A, AN
& SimpleName {5 )&, FFTHEPIANT7 V(8] HH R4 R IE 240 S50 1 BB VR D SR AR DL

XF AR RAR M, FRATTHR AN Bz ) 3L 5228 B B

canMerge BREUR T A /& 75 T LA-& I F— 200592, A0SR0 2 LA T 2648, BATRHEEAE I —AN

Sim(A, B) =

(1) LT AL — IR
(2) X EL T AR ALRE 23 BB B — 7 I A
(3) RLLT VLR AR S5 A AN : EA T AR LRI, JF BAEETE B2 DG IR, i, ARSI if B 5] else
[ECIE M TR
(4) X LEETT IR K AN JF TR 80%.
— RIVITIEIIREALRE 73 B SO F T2 T 1) P AR AL EE, & SN T
Z Similarity(methods;,methods;)

i#]

..... (e—s+1)x(e—15)/2

332 JEMEIE

N T FERITIEIB G I, AR RIE F BBk SE . Dk, Bt 1 BA R SRR

(1) MR Suppose you are a skilled software engineer and now you should refactor your code.

(2) 11:45#27~: Now here are some Java methods, please merge them into one method.

(3) AbEE$E R Don’t generate code summary. Only give me the new method.

(4) IHJ71%: Here we present the to-be-merged methods in markdown format.

T IXAMER, KIE 5B B IRA AT T 2D TNEZ A& IR, A, 16 F 2% 2 A s B0 a5 JF
AN, FATFEREAL R TE SRR AR ok, IF it T BU R 3R,

(1) MR Suppose you are a skilled software engineer and now you should refactor your code.

(2) IH/77%: You have merged these methods into one method. Here we present the old methods in markdown
format.

(3) Hi /7% You merge them into this method. Here we present the merged methods in markdown format.

(4) 1145427~ : Now please give me the new method invocation for it.

(5) IHEA %A F : The original method invocations are:
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(6) AbHFEIR: Don’t generate code summary. Only give me the new method invocation.

A IR, BATRT LR 2 er B A A S IR — A, A0 2 BB e, TR R HO P R R A
A verifyClusterAllocationExplanation (explanation), IX 1 JR 45 4C 5 72 SE40 1.

TR, BAAERTE 5 R ) SR 45 RO AT DAL, A9 eI U T 45 R Ak AR o,
34 HERHF

iR A S AN KT 5 R, AR 1 — R AN IT I Al g B T, 9 1 v o i L S 2%, Al
% FER SR B b R — AT AR D9 108 T A B B R AR AN~ 2048, R HEFP B RE R, B

axmax(T (line;)) + (1 —a) x avg(T (line;)),

Horf, T (liney) TR 50 i ATHEFTA E T H LI B, o E 10— A RE AT, BEd R 057 i B —17,
AR SR LA (1 OB Ry, 058 B2 VR B SR, PR A e I A b 2 R AZ AR T B — AT B e IR
HORF ) L.

AR FEMR BN INHE P, RS K % 328 TR BR 52 AT AT 477

4 LIS

4.1 SLIHHE

FRATILE Dorin B2 28 1) ¥ 2 25040 4 1 3047 5258, %4004 4214 RefactoringMiner 7£ IntelliJ Community Edition
Al CoreNLP MR H _EHEATIZIE, 193 BrA A 7 5600 A 58 BRI ERERAS, JRdbAT i/, 250k 1 U aT
AALFNIR T 125 FARE B EA AT BB S5O, &It 2849 /MK T 70l BE 4G SEA5. SX AN T H 7E ML
WERRA A MITE, BT R BB e, ARSI & S, [, GitHub t X R ER £, /@il 7 40 A
1 TR, AR T 7 R B ST K s, 1280 & BRI L a3 2 PR,

peiiES Tt H HEARE
IntelliJ] Community Edition 1176
Dorin’s Extend Corpus CoreNLP 1673
B 2849

42 TNIERREESE
FEARTC R, FATR R I 3% & B LR R IT ik it b A9 PR Fa bm. w2 BEan SRR 7 Rrp A AE
— N7 R AR BN BOE 4 o SE B o R B ARED F BEE 3% IR ZE N ULHED, I T 5 &= B, T KR
len B777%, HEPRE P SLERiEI T sl—el 1T, FAAEHETE T R s2-e2 17, W2
s1-3%X(el —s1+1)<s2<s1+3%X (el —s1+1),
H
el -3%x(el—sl+1)<e2<el +3%x (el —s1+1),
AN A AT 73 b o 3RAT1 40 700 b e A A T B B A 5 MBI TR i P %8 (K4 Recall-5) AEEA TR HER
IR I ) iy 26 (1K A Recall-All).
BAVHE PR 71 Lplitter &5 LiveRef". Shahidi %5 A ") TAEA EM-Assist™BE1T FL#, BTN 7 i:ACE T 4%
GTR, e MUERHET RKESHEMN T E.
LiveRef 725 T Gt 515 4E Intelli] IDEA _FSCHL— > Si EAL B0 1F, 1248 0 B AT CSE Bl 7 K570 i
a3, R T —NTTE, Hea i £ A B 3 4T HAGE T 80% JELAURD K B2 1) W] B4 1) 328 ARG Br AR D ik 301
FEAGIE TR, BRI AR A S AR P« SRS AT 2. A SRR B S A B AT 7 R AT HERE.
Shahidi % A U AR B I KRG R B AT AR 2347, ) A6 P16 e BT e A B AR o, AR 4 o
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HAARREZBUA, FLALE XK 713 AT S R HE T

EM-Assist & T KiE F RS K o s T A, B —BRILEBEC A RESHEI, SREN KES
BT A B 25 AT S 04T, G SR AN AT A AN TE = 7 58, IR dert 17— &0 3 R % 4 AT . B
Z AT AR BN 2 /MR 25 B, 8 I v EAEA 7 SR PR B RRAT G 08 U AT HE Y HERE.

4.3 EHEIE

FAE FH Dorin %2 1) Intelli] Community Edition A1 CoreNLP #9101 H AF N2 I8 8R 45, FEHAT K 7L
TAE. Frf SRR A TERC % DR /R 17 AL BEES A 16 GB A FEMY) Windows 10 128 EHEAT. T s Kil S ALY
SRR, ARSI KIBE S AL A 7 GPT-4 B84 X FE— KA, FM15 3R A K72 80K
S R AT A, X TR T RIS B A, TR R R 5 2 AT 3 IRIFHET AR B, SRR IEIE T, MRIEHE T
UM BEAT HE .

TERATTREE , BTA AR ERE FH Java 155 905 111 6, £HXT ARSI 2087, SR Eclipse 4 JDT 347 5230, %t
T REFHHM U, KM plexpt Y1 ChatGPT FESRSZHL. b TS E Mk #8, 7R85 3L T4 B A5 B X KIS S AT
ZEIRA IR, e HE =2 VE MBI 645 FHEF , L a=0.2; 768 FIKIE 5 A8 it A v, MR AR AH 6 TR I &5
WA, temperature 5, KiE F AR IE K 754 A TAE TRl g, DR B FRATT%E A temperature=1.0 ¥ GPT-4
[ Eith
44 ZRERS5HH

291 VP4 Lsplitter A 201, FATHEFE 7 EATR 4 AN 1a] .

* RQ1: Lsplitter & 75 7] LA3RAR LA K 75 i L B S 47 i 45 582

* RQ2: Lsplitter H1F¥JAN [R5 435 45 S A 5 0 1 2

« RQ3: F2J7 S U ¥FAN Lsplitter 43 i 45 52

* RQ4: (R T IER A E S Lsplitter R 2 BIHEA R R?

RQI HIFT T Lsplitter [IPERE, X I 0K ELEE Lsplitter AFEEUE T2 (87 3% B ZE N R ER; RQ2
WF9E T Lsplitter 7S A U5 B AN EE T RXO05 5 BAY I BEA U7 RAESE = K7 VE 2 RV RE AR RO, A i)l i E VAl 4
—HB A 1E BT A SRR RQ3 MR VEAL &N S T Lsplitter 43 45 S IE V2, X WU A0k AT lb 2
7 5 0 F B S Lsplitter 23 045 B &, FATM GitHub _E 23R H R 3EL T 60 AN 77kt 47 A, FH1E T
3 AL T E AR Y DRI X £e 25 8L RQ4 MIFIFFE Y 5L IF R 1T 7 A A 7V B 44 M 5 Lsplitter P RER
B AR R, ZA W B T MRS IE TP A FFR A N B s M e 5% Lsplitter $AAT K73 RAE 55 1)
VAR

RQ1: Lsplitter /&5 7] LASRAG L IUA B9 A5 L B B U 45 512

AT BEIRAN [ ) 45 R, FATTKS Lsplitter 53T 477 SLBLH LiveRef, F 45 48 5 1 FIARHRAL A6 PR 45
A7 Shahidi 28 A\ "3 AR AL T RAE SRR SEIL A EM-Assist 77 EEHET 7 0 ELS2i, 5 T RT 5 MEF TR
FUFTE HERE T RAE 3% IR TR R e, STIR e 5 R 3.

%3 Lsplitter 5 LiveRef Al EM-Assist 772 MEBE L (%)

7 Recall-5 Recall-All
Lsplitter 453 47.8
LiveRef 6.5 8.0

Shahidi% A" 18.7 24.4
EM-Assist 42.1 44.6

5ETF L5755 0L LiveRef #H L, Lsplitter FIPEREH T 34Tt Lsplitter 1) Recall-5 £l Recall-All 737114
B T710:10 6.97 £551 5.98 5. XKW, 1558 5 A8 A HK 7V 5 B AT 45 B A7 AR R I IR IR M, 1T Lsplitter 5 %5
TR T IX LR R, B T R A R
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536 FAE G 7 iR AL B 45 & S IY Shahidi %5 AU TAE R LE, Lsplitter (994 §6 th45 FT#E 7, Lsplitter
) Recall-5 A1 Recall-All 234 FE A 2.42 570 1.83 £5. X BA, R T A HAL R BESEA0H 1 TAE, K550 @
T 45 A — & I TR A

AT RIE S A S2 T H) EM-Assist A7 H, Lsplitter #1: A% 5 41%5 5 47, Recall-5 Al Recall-All 73 5%t
EM-Assist #& 51 1 7.6% F1 7.2%. iX 48 Lsplitter AU AEA% G 772180 BT R I R, 75 D gk i K05 5 A8 77 Vi
WREPRRETE 4 70, TEIA T ALK 570000 AR AT 55 HR B0 25 M R el S k.

%5 I, Lsplitter 78K 720 i BRI €, X Ui A JT R AR A T B At A s B s ok 1 IEAf 1) B, RN
JEILT Lsplitter 753558 FH o 1998 7).

RQ2: Lsplitter " 1A [R5 73 % 45 S 14D 5% M o] 2

N T RIBAZ I R, BRAT TR 4 A AL R i o R R K 3 75 2 A e 4 L e K TR AT R, L TR S
ANHEFE T SR HEFE T RAE 3% MR B E R Ry 3R, SLI6 045 IR 3% 4.

F 4 Lsplitter 4R SL 50 B/ 5 R UL FIRAE 5 B8 1 5Tk (%)

Jiid Recall-5 Recall-All
Lsplitter 453 47.8
A JE R =) 28.8 30.3
AN R 5 A 35.5 38.5

MEERTTLLE Y, #Ja8 k 2CRE R RS 35 B 46 6 25 0 38 iy T AU { FH SR S s ) A 000 1X 3R A, Lsplitter H1 4%
o 45 B Be A AR T 5 1R AR B P RE. BT 5 % s (1 25 SR AH L, Lsplitter [ Recall-5 1 Recall-All
S AARTE T 57.3% A1 57.8%. BARE RANHUUTE S ff 52 A T — AR, (R ARG R, JE e Ut e it
A7 B P 32 A R ] 5 A R K TV R AT A R 2, e — B AR RAR TS RS He L AN g R4k, BT & 2= AR
037 ey, JLRE 752 BR. T (A 8 3 A () M RE AR L T B AR U A B B IR T, X R, KB S ATE KTy
VRS AR Be A TR A B T 22 04 RN A R 2, TS IS X R R I R A SRT, DRIE AR I M R AR T
Ja RN, (E5 Lsplitter FIEEAA R LA Z 8B,

25 b, SEIR 4 SR, Lsplitter 456 18 K AHUFNKGE SRR ES, BEFIA 18 J R0 i) 17 B iy 28, S AH
B 7 KTE S AR IR RE ), RE R A AR X — R — IR T Lsplitter BT 2.

RQ3: P27 S WA WA Lsplitter 73 i 45 52

WA EM RN T RSP AT B e RTE, oN TRE RIRSS. R, B SRR G AR o 3 A T R BT
e EER. T IRAFX AN A A, AT GitHub &S T 5 NMAH star &2 BFFETE, W% 5, H-EH PMD
] NessCount R 45 F BRI B i KA K 77 7%, NCSS (non-commenting source statements) & — M5 & TEAR, ©
SRR RUR, 5 RS XU TE 6. NCSS B K, BB 1207 v A RS FE 8K, 8T B K AR IS R k.
WFAREANIE , BATAFEIN BN T iR RS 12 N7k, Hoph—ANJ& NCSS {E /MO, — A& NCSS {H i K
W, HARTTEEH NCSS B4 10 A, TATEG A Pk A T rh A 8r) 75 k. e, B FLiEs&E T 60 A
T

#5 RQ3 frikskinniA

T H KEE JIERE RS H
Elasticsearch 190318 24692 2620814
Spring-framework 81407 14736 753634
Guava 58713 6866 515764
RxJava 33980 3003 314914
Ghidra 172589 19216 1816009

FATHEIX 60 ANT59 LISAT Lsplitter FEATKI7EI i, FFIE T 3 A 450F & MRFF 5RO 73 i 45 R AT 7%,
PLFERE AT 20 3 4RI Java i 2206, BATEREEN AR REANEA T AT 1-5 7%, 73 8o, Fon EAEW
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s b, 3 R SRR 5 B S TUIARTT. SEiRma R IR 6.

MEERAT LU L, B2 P 516 Lsplitter 70 i 5 AT 2912004 3.72 73, W] Lsplitter [0 )5 S8 L33 T
REFP 53 BN AT, K2 B 2 g 07 S8 R ey, s v TR 02 A S P01, RV 3 R BT A A — € I 2 52, (HLE
PRI Lsplitter S22 77 G2 A HirE .

®o FEFRITHER

TR 5 I
1 3.62

2 321

3 434
Py 3.72

L5 b, PR F A IVT 4 2 B Lsplitter B8 A2 2 M AR (it 1= 07 & 14 4 A 200, 3X 150 B Lsplitter 7E AbFLA [ 2K BRI AL
BRI IR H B, #RE PR RR R 47 B R, SR I0H FAE K 7 540t P (7 ) A 2.

RQ4: FE R J7 i E 4 5 Lsplitter 20 B 2 184 ¥ < K2

J9 TS Lsplitter FIVERE 5 77 A B A B 2 18] 126 &, RATTHE RQ3 LA b, B A58 T A JER NCSS 5
FEFE RAT 0 2 A9 2. FRATIR I NCSS K35 700 4 4, 15 TR b A 8. WAE. DU 3o gt &,
IHFAB R, WE 4 fios, BB IR R TR NCSS 10 B, QR R 777003415845

425 |

4.00

375 F
2
§3.50 |
w2

o

[60,63]  [65,73] [74,92]  [98, 494]
NCSS

B4 FRorfR 75 NCSS Af 4y % R K

MG R 0] LLE A 2H K AR A 3015 2 AEAN IR NCSS SRR ARG AN K, 3R B AR 43 o0 A5 BAS E PEAR 5 s i
ANFEIIR/NLTAH ), TR 1 NCSS Y6 4 B8 BB BE T, 3 v] G 3% B 7E AL PR BE 57 2% (1) J7 VAR, Lsplitter 114/
A RENE A KRR, R EE 2 N NCSS G [65, 73] HIL T —ANSEBHE, X RISk H R r), R 2R ifi
BRI B .

SibRIE, FATEHAT T P AL, LA NCSS 5437 Z [ [ R. NCSS 5155 2 (A1) 2 /b A % RECA
0.017, REAWH Z MR RIS, 51X —HHIRICRMICH PELN 0.9, 1 = T 11 T K 0.05. X%
Y, MESEMETE ST bR R 3. BRI, W LLAS 4516 Lsplitter (KR8 57 E 2 TE ¢, T HAEEARFME 2404 R
TRFFFRE.

25 I, Lsplitter (1114 GELE AN [R5 24 F2 FE 1) 7 vk i B0 R B L AR v P R . RV AL B B R VRN, e (R 1k A
R PR MIIPsh. P KT 0.05 FISEHHA 562 B, Lsplitter (YL RS 5 AR IR E L.

5 IEI\ é:lgl:

TT T AR 0 AR IR IR, I ek B A SR . SR, 0K T VE B B, R B sl e KTk
SR TR, i, FATEASC SR T — P A T V5 3777 1% Lsplitter. 277 VAR BT AT X T 52 Br 0T &
HREFRIFER R DL SR, R R AR 5K A D i, AT 3 HY A R SR 5 2R
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EARPTHR BT R A R e 5, BRI SCI N3 Java F2 7. AN Ml 2 (AIRARES o M dih i
) AR REE T F I, W Rk R B A g AR TE U ER SEBLZ R Y. IS B TT AN A R A
FEABLYE, MR ASSCA 2R IR B P9 BB A M 3 it A RAE AR AT BE 2 S — RE R
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