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Abstract: GUI testing is one of the most important measures to ensure mobile application (App) quality. With the continuous development

of the mobile ecosystem, especially the strong rise of the domestic mobile ecosystem, e.g., HarmonyOS, GUI test script recording and
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R S AT RAERGE ST AT & A5 3h 5 R MR AR T = 5K 5457

replay has become one of the prominent challenges in GUI testing. GUI test scripts must be migrated from traditional mobile platforms to
emerging mobile platforms to ensure the reliability of App quality and consistency in user experience across diverse platforms. However,
differences in underlying implementations across platforms have created substantial obstacles to the cross-platform migration of mobile
App test scripts. This challenge is particularly pronounced in the testing migration for emerging domestic mobile ecosystem platforms.
Cross-platform test script recording and replay is essential for maintaining consistency and a high-quality user experience across different
platforms and devices. Current state-of-the-art approaches only address the “one-to-one” test event matching situations. However, due to
inconsistencies in development practices across platforms, the replay of test events does not always map “one-to-one”; instead, “multiple-to-
multiple” mapping situations are common. This means that some test events need to be mapped to a different number of test events to
fulfill the same business logic. To address these issues and challenges, this study proposes a cross-platform mobile App test script
recording and replay method based on large language model semantic matching (LLMRR). The LLMRR method integrates image
matching, text matching, and large language model semantic matching technologies. During the recording phase, user operation information
is captured using image segmentation algorithms and saved as recorded test scripts. During the replay phase, corresponding widgets on the
replay App page are located using image matching and text matching modules to execute operations. When matching fails, the large
language model semantic matching module is invoked for semantic matching, ensuring efficient operation across different platforms. This
study presents the first exploration of testing for domestic HarmonyOS Apps, using 20 Apps and a total of 100 test scripts for migration
testing across i0S, Android, and HarmonyOS platforms. The effectiveness of the LLMRR method is compared with the current state-of-the-
art cross-platform test script recording and replay approaches, LIRAT and MAPIT. The results demonstrate that the LLMRR method
exhibits significant advantages in test script recording and replay.

Key words: GUI testing; HarmonyOS App testing; test script; record and replay; large language model (LLM)

W A # 3 S R R R, &2 SRR RN AT B AR TE v, 9 R IR 27 T B ) — 5043 T X
F P H 28 3K 75 SR AU EE, R B HAE A B SRR QAT P RIS I EE A, DR b sE v sk, TE(ETE. TR
M gs U RN SN, S AR SR E R SAWIRIL, F RE0 52 240 (HarmonyOS) iR # 7 Sk 1, SEA
MR ARCBH AR RE, QEBCAT PR EZE— R, 2R E AR RE R SERFRR. B 2019
SR DK, 1952 R 45 0E BN Yk %2 . (Android) AT i0S 2 Ja BB BLIE £, A P AT K #H SRR 2 oo i B F 58
TR B IR 5 B LRI 2 8, i 52 ) A A R e L R e B A A R T i 5 AR T
WA FEE BB S P GER IO, AR RIS FFR R 9, TR, BT 6 A MEH oy 5
N IS AREL R, FF R 7 BERA R N TE AN [F] 6 2% 45 R AE R GRS T #RBE IE 5 I8 4T, 2 iy B FH 0@ 4 0
FRLS. AL, 17 B N AEA R AR ATE 52 22 45 E IR BLEE AT I, DA OR N (AR 0E PR AT e A%, 1X 2 TAREA
N T EFEFR K E M ARG 1, 675 B H &R fe F1& 5.

BIRPSZIRE RGENII S R R R B — i RIS, (AFEE WK R, Tl 2 R I 2 N R,
Y528 REHERRER. FENZIM 7T, M5 R T 00 NN AZ B, v DURYE & & 1 Th R & ZEdk AT
RENZIIREFEIL, 1% 2 RENET Linux 1% AN, BITEARRRE & LR E—EE NI FIs
ARG A AR A AN, FFERTI. BReF s, . BNEZMEREXERS, BR—"T
M. B—HERERSG. oAb, W5 R GUEE 2 B AN, WFE S DA EE M SR IR, IR T B s A
PERE. 7R N A A S TR R R IT I, 155 R SRS — IT KAELEAT APL, R R A L] Lldid — Ik IF K, &R £ 4
W%, W R TAER, BT DU 7 A4 i3 28 4 AR B4 R ML BHE 5, $em T AR BT 08, BHR
G A AT I 1B AT R R, 84T BCRARX AR, Pk, X3 T H A P 1 (graphical user interface, GUI)
MRS, BT AFRERGRZ SRR ZE 5, IUE 25 10S WA R UM 4 ok BT B 5 R
g5 BV R RRAE R G ZE R 2 R R A EA R & szl )y 2O 28 B FE A BT AN, 48 GUI #24E 1
SENL 7 N5 TUHN A AR — B, F BRI A & B A R & TR e Wik, RIS EET . IR B9 7 vk
W RNREE T B =S E I, SZ PG A, KBRS I R E TR T G 0 Bl S Ak b R A,
REFERT X 7 4, B 55 BN & 5 AR R e L. SR T, AN [6)°F & (19 A Se3il 5 AN 22 B fE A [E],
{H AR A% 0 B 0942 A0 [F G, BRISAIE N ThRE R IE AR P 36 ) — ik, 281, B TR ZE M H S
BAMEF IR EZ R, TR AT & BRI S SR — SO A8 45 5 AR . A 28 0t B0 A% S) )[R A A vk 17 17D
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Bl & K5 5 B (large language model, LLM) (1R B, %F GUI R IIAR SEEL IR B8 ER MR N T g, KBS
R Re i A BOR AR SO B Hal I 2 SRR L, SRR BT ER, AR AEERES SRR
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REYAE: SCTUTC ) 5 1 6 7% 30 S M0 B AS S i) R80T 32, B MR R AN [ 6 SR AR 22 it R I Bk R, 107
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FNTCVEVCEC I GURT, 8 AR RS VLA B AT 15 SCUCHE, ki LR 2D PR 4k S 1.

AL G 5 I TR < — 3 — AR AN A ) AT VR DR Xt 2 S W, B T S D T B
XTI 2 AN AR RSP R, X 20 22 Wi B X e % B R b Ab BN [F) T 5 B AR 2 A AR 2 T, B
T AR 138 R ARG R, KV B AR AR SEIL 2 22 B AR B T OCBRE F, RN R AR R VT T U T Ed
FINKIBEF IR, RAAH BRI B 2 i T S AR ZE 5. MDD IR B TU EIRE R BN R AR AR, R
Gros ¥ SRS B B DTG BN KB SRR, K8 5 AR 15 ST, 43 AN LR S s A0 [ T80 78 e (e 45
YRR B AE B, HEER P RE AR BR AR, AR AL B T A A2 SR BV I o0 B0 BRI 483X P T4 SCUT I ) 44
BRSO = 1T S AR RRAGAR BE, B AR T IR HATEAR AT & B0 S80S AT. SRR, &7 i
FINRAEBLE X VCACREE IR e T AN 6T & 8] B4R VR IR 22 e 100 A, 3y 1 B A 1 3 7 1 e FH 1k, e
BN S G MAIR AL T —Ms . BREIR T &,

AR F BT DTER U T

(1) $2H 7 —Fh T R ARUE SCTLHAS 1) 85 7 & # 30 S DU A il BT v, A& T A RSF & [ A
IT#%.

(2) 1R T —FhEE T AR S A B I 18] 5 31 22 % 220 15 SCUUR 532, SBT3 T 5 W00 B0 A s o] [0 s ot 3]
RBNEE X ILAL.

(3) X = 52 30 AR 27 & AT M A S i [ T8O VE IR R, FRI8 IS KB SR A, SR BA T FTdR iy
EAE BRI 2 b 5 I B Se i B A 0T RN L BRI T

ASCE 1N GUI IR A 3 B B0 56 TAE S IR, 58 2 5 ARG el 4G 30 B A GUI
TR AN 52 R A, 565 3 WA @A ST A FE M BIHLSEGI. 28 4 159 28 A SO i I 6 T R B4 SLULIRC 1)
P57 6 8 20 S I B A 3 ) (B30 2. 56 5 19l I SEARERAIE T AR SCRT R H VA IR AP, 5 6 TR T AR
R ITERA TS, BRI SRR ES . AR YERETEAS 20 DA AR OR TAR R . S fa i 43
BEAT A, A SCIARRS S5 AH S T AE GitLink ~F & JTUR, AR A SO it Bk i R, W08 5 St fude 4t 17 sk
PUIEAL: https:/gitlink.org.cn/yusc/LLMRR.
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DA IAAS S 1) (BB A N — A e S i) B SRR EOAR, DR AR (A (8 B0, S 32 B T 3 ik 4t
Sl R 1RSSR ) e A T L 30 3o s P P FE SR b PR S P R A A i i RV AR, R 7 75 B2 I [ I 2 A LA
T PR, TSR E B 5 1 GE B SR 5 5 AR L, S S SR AR B R A% 1k, B

© PEBEBPHIFST  hip:/www, jos. org. cn


https://gitlink.org.cn/yusc/LLMRR

R E AT KRR GE ST R T & A5 3h 5 R MR AR T = 5K 5459

TR BRI, AL N R AES 5 AN, ok, B Re% B LA P, oA B0 il 5
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A BB AL B A R B Ak, B FE N LR TR W AME R . B S A A BT, DR
1) 15 [ TBCR AR TE B FH A (25 R B . 385 3 8 A, Sl [ TSR AR TE IR B R R AN IR o o5 48 7 A vy sl
AL B, NPT R B R BCRIEH T EETTHR.

WA 2015 45 (1) 22 REAL RN 2, 3550 4% 3% A1) [ TRl A 7 400100k 2 1 R 7 2. AR 75 A % ik
F IsAT, AR EE T PR B AR T RA A 54 . Ak, B LA SR E RGN RE R — R
E = e R G A 50 R R, #8308 S AT AR bk 52 4%, B 3 N B AT 0 3 i A 38 58 B AN IR ik
FHRERRST A R RRARIE RGURAR, SET A RIS W] BE 23N [ 8 1 A S e ik
AR, MR 7 A DATE—Fh 5 2% Bl AR, HAE FAME & b BOX S IA, DLISIE R EAR [ 1% & F I 1%
AN I, Havranek 25 N ™V T V2S, 45 BG40 FIATIE T 000U ) 77 R AG T AT 43 AR b 3K 10 B P R 34, 9
W 3K B T H 8 30y A = RO IR A, Bernal-Cardenas 25 A\ PV 7E IR Alt_EoIn DASGEE, S 7 X6 S i A 4% 4 2%
oA, CATE 0 BORS BERG DU AN 532K F P 23480 GUI #5448 BhAt, T Bodt 22 53 3 ROIIR L 72, b N T3 da,
AR R 0 R R I, Fazzini 25 A U4 H 1) Barista RS HERA 2 A0 FH P 8 SO A 60 9 s B A=, 3
BAEEZATFE BT HIWE, SCBUE 2 AN R &R RGRA _E E 31817 X A ) B (1. Halpern 25 A 1Y 32
HH I S — 4K R S 1 B A A ) — AT R O N S — B 1 R R P A R S
) 3C SR B . Hu 25 AU A28 7 VALERA 5L, 380 3k —Ffoii 850 00 T 1 7% A0 S0 S; R ] 0T 325, 7 1 R RV R4
2 VAV, SRt 4 v O FH AR TR BRI 8 N« T VA J3E R 5 I P88 A H#EAT S SR ] 7. Lin 25 AU A 44
T — R EE TSR BT VR 1 B S Ak DR e 5L N ) 73k, I 3R P S I 5 358 AT BT Y Robotium Wl
JEIAS S SO R A, 6 AR VPR IR A P 3 LI R N W DASRIE %2 51 UT A 4, FRSEil 7 — AN 3R THESRER
FTVE I SE

BaINAREEZ MEMERSR (LR, i0S. WEE) FigfT, KRR MR AR KA
. RGATAMBEEUS T, SRR T A LIRS DR R R TG P & B — SRy s U @it
G SRl BB AR, MR R P PAE—ANF & BRI AR, 28 G TEHANF & b EBOX S AR, AT 50 3E S 7E
RN EAE R G E R ThBERR L. XA AT 7 B [R5, R 3 e 7 IR o AR ) A G iy s A5 [l O
EREBERIT /NS ICE AR, EAERNFE ST & L, BT RN 25, X85k 0 20 52 B R .
T R AN G B g B R R A5 R R ) RS 77, Zhang 28 U YE R Y T —Fh ek i BT & 1 S B8O
1% ReSPlay, i it 43 B FE UL AL 5 A2 HP 3R 1) GUT 751, B CR-AE [B1BUN B 05 A i LR AE B AR /N, ok T
AR G R0 43 E AR 2% b /N A DT C 10 85, 5 AR A R T % G VA TE THT A A 3 40795 22 S5 At 10 JR1 PR, v 17 Sl
a5 Rk, Alégroth £ AU I4E T —3k 4 A JAutomate () VGT T.E., i 45 & BIER) 540 M0 [ i ol
fE, PEOE T R ARG HAINR A B0k Ji S5 AU B RHE R T O T LS A A U (E T & GUIT IR RS P i R
HEAT AT 9T, 45 SR IIA 732 A B0dh 25 1), 1675 58 5 A A I A B

TEDRER A FE KR, B A B AT A e S A D BB, a5, SOfh. BN, W E R GE N —
SR 1) 2237 5 R B WG 00 0 A OB E R G, 3 — D38 T X — 45 . AR 0 43 A SRS RO RE A 19 5 1 %L 15
87 P P G Bl 1R R0 B 5L 2 RO AT . 8 8 FE R 5 52 45 (R S B B AR TE IS 52 RGP LN E L, RS SRR 2
FEPE TR I ) 7E 22 A B RN 1 2% 2 (] S =2 0 2, AT 32 25 4t vl a7 i 3, T ORI 4 R R A% 0 T
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REARZE I 78 70 K. TXHE, ANBURT B3R T 1 A st S AR 7 AR B, 34 mT BLAES) T AN E S R SR R A — Bk
Liang % AU H T —Fhits B ) 5] 5 B SR RIDA, Ho@ il fl 3k I5 8 1) GUI 22 B Az ke L (1 = 4 17 51,
SRJEAE H AR o AR GUI T F K O e A, 1207 KT w0 R R AR B BoR,, W PR 72
NP 22 ) S TR e R 38 P A B Li 25 N UV PERIE S T Je s T — e 1 DA S (8 B ) 5 R IO v
Rx HESE, B 7EMR Yz o B FZE AR [ 15 4% B GUI — 31 I . Behrang %5 A 7§21 T B2 AR 3%, R A [F{E A
RS FH B9 GUT 2 [6] ff AR B SR 3 FE A8 2 00 481, AT B 77 82 FH ) B AR . Gomez 25 A Y FFK T RERAN
TH, BEREHRS HE L FE A0 S8 GUI MR IR S, Toat vy o S R AR s g 2 5 &, fEZ B N 5% F A A
I izE

2 HRAA

XFFAL GRS GUI MR 75 52 2 FH I iR 2 1 KT8 5 A 2 A e, AR AR 7 R J iR Kt
P T I R AR M. B2 T8 1K GUL AR A v B S0 AR 22 =), Se B B SR AT #R1E GUL o,
WD R R ARSI AR 18 45 E R G000 F I S04 UAE 220 AR 1 B2 7 45 Fh 28 i i 4 B RIS 1 R F s 1.
KBS BRI GI A S BB R RIR A T 58K B AR TE 5 AL AE /). X SRR 45 & il vk 7 1% Gl
TIERIA R, S T AN ST i 2
2.1 REBEHEA GUILRLR

BT H P S (GUI) 32t B0k v i — AN B B4k, e He AT A o & A R 2 G B AR T 1
B GUI W BEFEIN SCEI, Toidlii 2 SARE I IT & rh PRt ARSI B B 8 (0 75 K. Rtk B 3k GUI AT %
BTSN T GV AL B FE R T 2R B S A R U v, (R vk AR R T A, AT
X GUI B AR SEHLAN T w5 BEAI, 24 GUI ARG, A 5 BEARE T 0T, S BT A .

TEME 5, 2T R GUL M7 ERAE T AR, £ T 0 GUI MK vEfEA I A AE GUT J 2R i i,
AT DU 2008 G sx i 2 AAE A, LA T8 v AR e P RO S . 3K 2 D e i ARl P T ST IR 2 S R Sk
PUFIE A GUI ARG E, WL SCAKRE, THSERAE, I SEIl A 346, 7625 T A5 #) GULI Y
h, KA 47.4% (RIF 5 SE T GUI TG RKI P, AL G2 (i LA 7775 0 Canny 1 ZA6 01 2, SIFT (scale-
invariant feature transform) 2y PY 1 OCR (optical character recognition) ;AR 23] 2 RegE — 2 REE LR GUI
IR, XL EE T A B ER IR RS B, TR BOURFEREAT 2017, SR, B R T IEAE R B A4 1 5%
FZFEATC RIS R A PR, AE LS I B BE R T4 R, VR B2 2% ST BORAE BRI LIS T 2 R, ik
T RHTF GUI TR, Sun 8N PRI FH TN ZR G4 M 4% (convolutional neural network, CNN) [ £ 2%
IR A A TR R B B R R, IR T GUI G2 4328 4. ot s F AR B 2 ST I YOLO
RANCT LEALTE GUI G 32 30 H A e s P A D 45 2.

VFZ R BT IR R AALE T 1) GUL M T7 %, 2 7 2 A G0 M 7 LR ok, 27 ElHR
PRAR A R GUI 48 (14 )7 B B A & L BB B IR R 3 53R 8 T B IR o SR AN s, — BURfF Y 2
HEHTE GUI JGE 4525 1. Altinbas 25 A P BT 7 45F YOLOVS M 3h UL B i GUI JG 2 Kl J5 vk, il i 4
TR 2 SIS UT BUGEAT T R4 2K, SeBl T %02 GUIT Je R IR AE AL, Chen 2 NP BSHE T —Fhah & 7
TSR 4338, ADREA S S IR BEAT 45 38, BLAGE TR R B R SUE B (G0 SCAF B AR B 1) 1)
WIS B RS ) 57 PRI 1 A T AR E A3 2R 48 Chiatti %8 A P JFR T —AN45 4 OpenCV MR AL BRI 7 4
WU AR, X AT TAC B . SCA SRR R 51, AT A4 — > F 47 Wt S0 A0 BV AN e T 1o i) & P4 R 51 .
Jaganeshwari 25 A\ P 341 3 B+ — P 2 Web B2 E S AL IR SR, FI TG HEAT Web BRI H P 1
R, FIN AT 0GR 7 2R I 24, @ HLES 5 ) SR EAT BR AL 31 DUER il mf . A iR 5
B S8 A A5 SRR R H 1 GUT AL, 76 A SRS 27 T, 3P 4R T — AR RS 5 5] 7 iR R S A
I ERAR SC ¥ /N B R 10 1 SRS T 65, A4S B 52 2% (¥) GUIT 4%, Liu® $2HH T —Fh 4~ OwlEye H%7 )7
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2%, BT IRBE S IR AT GUIT A B (RG4S JE, B BEAS I A7 78 275 1) /) GUIL, R B 5 o 1 X 3, 35 B
RN GEE R, ALE A 3h ik GUI MR B EEAE . TSR GUI IR T2 7 ZEAE A b e e & T
BARAIFE 4, 5 GUI A AL BUR HL 5 BT BB E, Fang S A PRI T — R 3L T EUZIR B A GUI M5
2%, QU MG T STFT A1 Random Fern 255035, LIS 2 i A A0 AR AE FEHERR TE R0 40, Wu S8 N BYJH T — b
T EGAR B HE AR T B 3h ik GUI MR 7k, @it 454 OCR Q2= FFiR A1) BUGRBH AR EUE Lt AR, TR
T —AMEhs E SRR TR A 50 TR, e, GUT RS Hihn 7 R 2 442, Chen 25 A PYHEH T —
PG CV ik TAECA TG R R ill, R 5IRE S IS &, R RIE A MMA R AL, ST
o BRI R Xie 25 N PR T — a5 & T AR T SALILSE /772 (Xianyu A1 REMAUT) FI 3 Rt & 2
SIHEAY (Faster-RCNN. YOLOv3 Al CenterNet) 3% GUI o 2440 T..5 UIED SRSzELN 8 4% GUI BHE IR Hike:
W, 3RA5 7 H AL TS IR 25 5. Feiz 28 N PTIIZE T — G54 UL X SR I #$ 0 Transformer A5 54 2244 1) 57 AR AL
PHE AR TR ) (] — o7 R A B A R (AR IR SR Sz, SR I T — o8 R 25 2 X 4% 0040 1) 5 e s A TR LRI AR AL
FEREIN AZ FL I AR A BB AR E S, R T H S SR TCEL . E S 7 R BORT R AR S B B0 45 0 AT R IR A 7E Bk
1%, Zhang %5 A\ P Y ) MigratePro 75 1308 it 45 A 8% A5 A MBI AS DLSE B GRE #% OB 5, SR 11T 1% 7 VE MR
2T A (8 T DhRe AN CE A i i FE = 5, AT 7E4RE 8 ¥ 5t T AT Re 2 2k 254E A MigratePro /£ 4 HiAR
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Dropout 2 0. 5, #t K]\ (batch size) (X B K 64. UL FIEBSHN I BIEIE VGG16 MAEIANR B S % UH X
MR [51] 34T W E. SERUE R G, TATEAT T 40 ORI, R HETZIE T T 92.44%, MREHERE A
79.25%. FRRTMFERT 0.39 s, 4% mT H 1.

BT UL EANA, Sa AT 5 bR TR, RAET VGG16 HEZR TN s R T B bn 4y ik,
4.3 XAMLE

AU A SR i id OCR F AR 1 Sentence Transformers HEZESZISC A N 2 1R 51 5 VC L. OCR H AR EL
EE F1f) SC A5 1B, Sentence Transformers A 1 SCA o) & T+ LULHL, #2815 T RAEEF A MBES T
&R
431 FHRF

B AU — Fd i T ST AR YR ] A A 18 S0 o B e T e 4 SO (R R . OCR BEA I 2
AR Yz, AR B AR R AL I EIR (A kT 5 A S0, TSI BIE I STA IR BRI, AT A B SRR A B
FRAL T {EH).

OCR AR M SLPUR H ARG FACTE . SCAEAL . SR F. FRAESR IR 43 20U 0 R, T B2 B B X\ 1)
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BHG AT AL, ARG AL . B ERRSEIRAE, UG )5 S A0 R v A8 28 . SO e A BOR A th LR
HHA] REAEAE I SCAR X 38, AR J5 kSR T Canny 304 M U735, 12 SCAR 7 BIR B, R 28 B, MRS E
Sy ENFLF, 19 BB FAF BT 1) R FRAE SR IR B, i85 SR B G A RHAE, WAk, R B A,
VUGB F 45e mT BT 0 R i 2% 3K, 7820 28R B, R FAATLAR 27 3 SR IR 8 2 S AR B X S B (1 A gk
AT 5 AR, A A IR AR LI S

BT U EANA, AR TEERR TR, FE IR BT T OCR BB, 58 AR SC UL T A Ab 3
1) AR, T BS S, OCR FARAMUARAF IR A H A SCF AR, W ARAE SCAR BT E A B
432 iENILAS

OCR Hi AR BB X745 5B AT A VT . (H2, B TR R T R A BA LS [F (19T & ] B 5% [/l — AN AR
5 TE AN FAECEE SCHH ) ) . TR SCAR LR B AR J7 233818 7 2 T Sentence Transformers HEZL [ sbert-base-
chinese-nli TRYIZRIERLFEAT 15 CUTEC, W H T RHE R SCRIBESCEE NI 13 FHES.

Sentence Transformers #&—/™H T4 B SCAR [A) R 7R Y Python HESE, H 2 H W24 A1) 7 BUB V& 4 o a4
) 2 25 (B B Tl B, AT SRS Fl H ARE 5 AL BT 45 iZHE SR 3 7. 7F Hugging Face [fJ Transformers ¢ 2 I, Jli
FH I ZR1 Transformer A2, AT LUK SCARET N B 21 B A 15 3 5 2R B 1] 5t 25 0] A . 3ok S 7Y 7 AR o5 A 2
AT TR BN, 2T S R UE B 8 R LTI 2R R, Sentence Transformers f 8% AR5 HL AR AT
5 R AR IRRE £, AR @ FH T TR R FH 3 35 R SUAS T 3R

OCR H AT LAHS Bl S I ™ b (1) SCAR VT TE. T35 SO TG e ) v i SR S 1R AN [F) S AHAE SCHE R SCAR LT
B 4 FroR, o> S2RT ISy B — TN AR BT I IX P BOCA B TE F TR 58 A R), ‘2 B 6 OCR
ARUCHE B, {H K0 A AT SOR [R], in] 72 75 CTUHLE H 4% TUAC 3.

43 0DOE0 o BWERA L W) ESM+ < @B e &
facebook Qe facebook Q e
B 2 0 @ O =
= ) ) SE—THNRRBIE (7
) | HEmNE 7]
S 1
N )
© °
S IR
EEMDE - XiE - X
Al AT 2838 A, 3 -
eraftetnl » BRZO - xE X

DERENREL, . BF HEST - 1908 -Q
- TABRBNSE, BERRNOE,
BERSNAR, B, .. BT

2R

TAER ]

I

(CYREES (b) i0S
Bl 4 ANFEPE G 18] R — X RN R IR 1 & R4
4.4 KIEEGE XA
FEIR G R, 2 S Sl AN — B IS O, MR UL C AN SCAR DU E SV A A LA RUSEnS . 2% 2 54
WSS LR B ST & WA A B o h S s A . X— MR EER B TARET & (B2, 10S. MERERINHE
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R E AT KRR GE ST R T & A5 3h 5 R MR AR T = 5K 5469

ARG HARFERRA) 18 P A2 B s A E SRR, B, 78 108 REE, #84 bF 3R AR AR 78 < F P Bobs
R SRR AN, TR L B RGP, SRl 32 U A W 0 B B /R R DU A RN A, B T
RGN ZE R, B AR G BT B AR MR A 2 e, Qi AR S Bl ) o5 55, 250233 A e e 2 s ) K B
A LR 22 5. DALk, RO O AR o R I I8 S T b 4538 A AT 78 43 BRI S e 2 AR D
BRI LA RS, AR EHITIAR 5 RIBOUCAR. EAR %A, BATFER N 25 2 BAILE S S AT R 4328, 2 B
FER A 38 F (0 1R 5 AR R 51 ST U AR P IR BRI, FE 58 MOl B3 78 b 22 20 %5 2 SR S 15 L B, 5093
WA Al jE R I8 2R RS SR AR AT B AR TR, i T GUI B & E £ E N S5Tall % 24
B ORI MTE UE S, B E5r GUI #£F M N BR 2 W BR ZURH T Xt Thae . 45 18 48 (1 70 7y B AR, DR Rk s\07 VTR
KR35 T A A TR BUR BT AR

N TR IR HMER, AT AR T OB ARNE SCUECR SR IR (R T B AR E R B R e — R
“Z %D VT L, B SR AL TSN B IR, PR AR S LAY SRR b Xt 2 T RS, B[RSO H LT B4 )
IR, TR RN ROTU AR R A2 1 SCC BC AT i 434 24 1 00 % )5 AN [ O TS S, HIW TR A, FRAE R —
AR . I I X SR B FROTC A (0 B AR, AR RS SR RS HE I3 E e T, W O IR0t AR (IR AT

T 5, T B ST 5 SO R [ T B ST A R S R A R 2R AN SO, A R R IR A SRR I
AL 375 3 A 25 B [B1 BT T 45 8, 3 24 BT AR 37 SRR AR 22 57, B SR KIE SR AR At /E . HI TR M
TH BT, PR A 21 i S5 ) 25 B8 02 7E [0 T3 U T 4R B0 R 54, LA A2 ki) 25 RN [ i LT A5 B T AR
5 B AR BAATEFSRITAR, IS B T P ERAEGE U, [R5t X R 7% i AT (=155 DT T 1945 2. 2948k ih, 7E 181
TLAR TG LR, SRR U Ay 24 1 [l B0 SR IG 1L 3R 31 3% 105 ot B, LR R Si i 25 B 0 [l J0 0 T A 2.
TE AR E B AR B AR FUROUAR, A BTN — PR Eg i,

% ChatGPT JIR 4548 FIMTE R IEE SR G, S R KB B2, CRAT AT el 7 P 25, {8 P 1F D s a3 B OGBS
B, B ) TR s BT AR”, FARESR IS, Rk e N — D 0B E SRR . 2 I KASE Y SRR o 7 o 38 << ol
TUAR B BT AR, R B AL B SRAEAT R, 75 BT R I W6 K [ 25 o4 i RHR . 25 M) 7 ) ) /B <5
il TU AR ANl BUTL AR, Tl R R AR 28 (1 [ 25 5 1 3o 00 A0 78 50 30 5 10 SR iV A DG P 65 2R . 8 1 7 A 5 3 i) T
ARECRIBUTAY”, WIHRHE TU A SRR IO N6 . 25 Sl 0 4%, Bk A st b 3R, B E ~ —25; 358K
TLAR, 075 LR 2 i [l FRO0T TR B AT AN A, 5 DT 4 3 DU G (¥ 3% 1) U 1T, ChatGPT #32 fi (E B AR A &

B J5, ¥ M\ ChatGPT [m12 ATt i 45 AR I 45 J5 4 A8 . A4t 25 SR8 ) B [ e s SR 2 35 o, 49 e
FATREART, <175 35471 — 175, HA, 1 —1"REFHITUAR, HABNRRERITR. FREBOLR, W 1
MR PR AR ALKF, 58 2 DN ECFACREHR SRS, @ X Fh 7 0, RARE A AR T &
TSR HP PR RE 22 55 il R, A R B A 1038 I M A .

PRI BT PRAUE KA BT 25 B AR S R AS B A TR RO AR 15 SUIF) S04, DU R AT IR im 4141, il 5
Fi7R.

(1) B35 5E: # ChatGPT ¥ & A FAF IR TARIN, F30 HAT 55 34T F A4,

(2) MG YL TR BBOUTAR I FEA M S

(3) SRR SR AL IO AR RO AR B S, VLT UE A 5 L1 S ARRAE.

(4) R 22 5 20 H 2T B BOS AR PR 22 e RS B, IR K ChatGPT #2 LR MR 1L

(5) A& FNER: X ChatGPT a1 254 X Al AR ZE K, W R A0, &5 SRl TU AR AN B TBOTC 4 5 Dt i

R AR IR R 4 4 M RE T K TE AU T 5 S R (R BEAR. By 15 o T R I
J7 AR T BRI S8R 5% bR SO ERRRE 7, B 830 4 DUREEZE 10 U7 =X A DRKAE S AR R U A
1) [ S ) 3R AR AT 55 W 5 AR S5 VAR i “one-shot” 1 5 2\ 78 0 1A ) KB S B I 25 0K 5 - SCRE AR AR
71, A1 H X FAT 5548 =00 S IE W A R0 3634 22 7 3045 51 5 K8 5 B AR BIAE B AR RG2S AE 22 57
BARAZ R, T 515 58 BRIH 1) 22 5 0 R B 4 BRI o BE T A5 & Y [ N, LU f5 2640 ik
R0 LR (AT AT HE 4
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W, RR-MESEFRORANTEG, BERAREMAES. RESNEEBRRERR replay) Q% LEUIERS) recordiRE LHORMrecordiF. MREMPOHRNREERCE M T RIBES. (FOE
SR, RERMEBNLEOENNEES, HRNRMHE RSIAK, ERENAR. “HRETR—, BRERNEE, tRIERNARE.

Immmﬂ‘?mj.‘&l?m. EERNFREER%S MR 0] SRR BRRERBIE SR TEHIMIRIEA T RN M7 BB, I
TEF—MIFERREERTR. RSPWAHALDME, SEHERHIERITR: 0.40.1; AER: "SWER"). KN, EHRSRFEHNTERM: DEA: 1BRTNR: 0.3,06; XAER: 154", 10fs: (EIN: 0.6,0.6 XX
{58 "5tiF); SC: PERS(UI: 0.5,0.4; AEE. "BHRSIUBSIEFTEESEUR"); 19650 (IERMUM: 0.9,0.1; AES.: "ENHIE"), 10 (1ERITM: 0.5,0.2; AMER: "EEUHE"); 100 (EMGINR: 0.7,0.7, XAEE:
null); WER, EEFRTAER, REORESHIEIAEE.

EXNGFP, ERMERATRMS, EHRBRAERNITY, YRAETEHRT N8, THRERHEAFERREGR, ElanRMs, NN ASTHTT—25(F, TARISWOEN. BEE
BOR, AGREARILIRE, EREMEOERRMAFEATRETRMURSN. —B58, TIESIER MRS, NS RElER. Sa¥E, SRakofs,

TEHE—IFRRERFTR, 48, S)RAUSWORABE—MERSRRELT, SHRESWFREOMCGH. KESWEXTIEME, MERKY, FHAELRNE, DIUOETREXA. Hs, RJWENR
SRR, RENT TSRS W],

FREREARENAENRHERATABMMSIAEN. IREL SN, SSRaEONEENMIHEEEDRIRARENGE. FER— MEEFRAMNCE.
ORISR A, BEHERIENIN: (0.2, 05) AR oo; BHMER: "button”,
ERSRATAN TR S8

BEARSFRIBRA, B "RHARK" | ER EHARK" ? MRERIARK, UFABEHTENME. NREABAR, HEFRUS—MIRLGOB—MIHEGHANNEE REERFOAFIGE NN

WG, RERooodEUBHATREN BIRSIHER.

K5 ioniaFEpl
DA T ST BEASHRAE SRl A0 [ 800 BRANKS 2 (915 DL, FIFT ChatGPT-4 5 3 B M 3 BE 45 11 2 1. J 3 ik
FEF MRS B, A RS A B, JRAF R RO FSRAT AR 1 [l TSt 1. (2 RE 08 A T B2 O AR 22 57,
P ARG E PR IEAE REAL KT

5 SEIRAR

T VA LLMRR J7iE R0 250, 3ATE A LAR 3 AN 7 1) B J2 S 36 DP 1.

© RQ1: LLMRR 7E B [ B8R b5 04T fi il JE 28 U7 ik L R L i 2

® RQ2: LLMRR [f] & SC VT FRA HAE [RS8 b5 AT foe S idh B 28 7 VA AR L R B an ] 2

® RQ3: LLMRR KB SCIC R bl 75 [m sk 5L 2R B fe 2
51 XWRE

SVl LLMRR 20t AT T A& 8 5 20 NRAHIE 100 MUREA (FARH 5 ANIEREAS) 1 20E
SRk SE RS SE G, IX S A 7 %2 2, 10S. M EEX 3 AT & AT S, LS 8E A AT & BT
[ JBCSI2 6. LR AU B 3 3 et R oy, BRATT S5 T A GUI RIS SR [ 780 T4, 40 LIRATS 2% 723
A AR RS B A5 D0 S o, BRATTEE— A5 56 E LT A, DAS Bk DRl = 4 7 e i e B BUE AT 1 B . ek, Bl
HasE 7 IR 2 Fios i 20 AMFIRIH. X 20 MM AE S TR WY, TH. W5 Gk, 23), FR%EZ
FhZE R, CAARBLA 7 iR 70 VA A R Bz A, DR AR (T R 3 A& 00 & R SR TR i 5e 2k
e, TS5 5% A A H T D 3 FEISEbR T IAEER 30 N R ATE &5 468 TAEZ L, & UURIEASE
JITi B R B A 5 S Bk TP IR 858 o R A — 3. A, FRATT IR 2SR T A T B AR a0 2T o R P A% 0o T i
F AT IR, WA R AA LI RE 5, FLAGAN R RL S N0 A 75 78 26 4700 B2 FH A AS [R1 Th B, AT DRAIE S 36 20
EMTZM. BT S I AR 10S. s, MR &L E 1380, 1383, 1397 MNMIIKAN{E, MM
AP EEFE K FE N 10-17 AR5, SR EA S BHCN 13.87.108 5% 5, i0S 55, % HGEIX 3 )
BXTH R 76+ 75+ 74 ANHIARELE 25 £ AR 1 L

o T RS, AT A B AL Ge I SCUT IS 77 V5 K8 5 R AE ST J5 v AT 1 fih. % Gt I SC T 77 vk S 4%
SRR A S ) [ BT SR P B AR A, (B FRATT A BIFE MR . SCARSE N A BULES - HEAT T 0% it AT s 7t
oAb B2 B UL T M EBUR TN 3. KB 5 A ST L A2 AR 7 v (A% O BT A, A RN T BIAS BT 6 [ i 77
TERL B 22 B o IR, SE3 R RQ2 5 RQ3 43 71X I P 38 43 F 25k 31 5 i 28 5 Va3 b AT X6 L 43 #T.

TESEIOITAt v, 25 B3 35 0 P 5t ol 33 S [ IO AR AR S T A 4R 07 1k R B 28 7 b AT A X b LIRATEY
MAPIT!' BL K AppTestMigrator® iX 3 Ry i3 /& 24 i S e ik 5 1 & MR AR S 5 J800 v, HARTRME LA 2A
A LIRAT F 25 LLMRR AL, RIKEFH P E Shl RR, R AT7 e iR AS, SRS TEAN R~ & ik
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R S AT RAERGE ST AT & A5 3h 5 R MR AR T4 = 5K 5471

A7 MAPIT [F2EA BB ZTE—AF & L@ VT NIE S 455 R A, 485 R et TR, fEJRF
G BT IR, fEB /TR RE R, AR R RSO, 32 B ERE AL A5 B DL 5 e P HA AR5 S
FEA R TR S A 55 & 855, BT LA MAPIT Rl (RSO, AT AR & T & LT [, X 21861 4 [
T E 9. AppTestMigrator J&—7Fi B AT # AR = S B R FHIRIE RS TR, AT 7EAHBLRLFH ool A 1 1A 45 0 52
DR R AR, S8 R T K 4 BT iEAT T RIRE AR SR A, DLORIIE SO0 25 BRI o] Ltk BRIA 73
X [ERF5F 5 A BROPBRIIA —SE, B LS A S LIRAT. MAPIT & AppTestMigrator 77 ¥ H1 A 53R
SRR BT IR 3 PR VAR RIS T & RSO — 3, SEae sl A R (W BSOS T 3t 5 S5 b SUAEAE .
2 SERITAL N

75 ey i Bl 75 AR Bl
1 AdGuard R4 11 Linphone {5
2 BingSearch TR 12 MatomoMob TR
3 Booking [lakyl 13 McDonald byl
4 Evernote TH 14 Monkey F ik
5 Investing %% 15 OpenHAB Y 4%
6 Jamendo [IZEEN 16 OsmAnd i ]
7 Keep 123 17 QQ Music IEEEN
8 KFC ) 18 Taobao A
9 Kindle THA 19 VLC L3N
10 Kiwix I 2% 20 WikiPedia o

o - s e AR T I AR, AR T GPT-4o #8584, IK 240 temperature WE A 0, LLARIE KA AL =
AnfE H—SH0M . fEs2idh, BATES T 7 KB Token FF4Y. X T 775 LLMRR 1 &, “F 18 [ — AN A
Token HIFFH 4 39 154 A FRATHUREAE FH I3 /R A B A FFFE GitLink BITELR G FEH, M S 4R 5 555 (https:/
gitlink.org.cn/yusc/LLMRR). Jh {3 [ 7E 52 58 72 A0 IR o F RSB R 77, FRAT TG OpenAT FT sz B 1)1 FH FR 1, R
F 2 K5 W 52 B T AR SE 5.

52 BUELERSSH

FESEEGSE B % 3 JE R T LLMRR. LIRAT. MAPIT fl AppTestMigrator iX 4 FJ5y2E A 5] F & 1) %1 1]
T DA R AR L. B AEAR SR SRR 1, T R 108, A FoR#e i, H RoRi 2, Flin 12A £RM 10S REiE
a2l R4

3 BRI R 4 R

GRGEELD XLk 2A A21 2H H2I A2H H2A
LLMRR 65 68 62 61 65 56
‘ ‘ LIRAT 5 6 1 6 8 11
HRIAAS MAPIT 3 5 1 1 5 7
AppTestMigrator 18 19 18 14 16 18
LLMRR 35 32 38 39 35 44
N LIRAT 95 94 99 94 92 89
RIBCH AL MAPIT 97 95 99 99 95 93
AppTestMigrator 82 81 82 86 84 82
LLMRR 65.0 68.0 62.0 61.0 65.0 56.0
. LIRAT 5.0 6.0 1.0 6.0 8.0 11.0
ThZ (o
IR (%) MAPIT 3.0 5.0 1.0 1.0 5.0 7.0
AppTestMigrator 18.0 19.0 18.0 14.0 16.0 18.0

M 3 AT H, LLMRR JVETE T 57 G 10 B A2 h 53R B B AR 3. iln, 7E i0S %2 5 (12A) 1)
TR T, LLMRR S5 ER T 65 MEA, M LIRAT A1 MAPIT 23 B S Sh [E 5 ANF1 3 AN, AppTestMigrator
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5472 HAEFIR 2025 5% 36 A5 12 49

FRINEA T 18 MHA. 1K — @A H AT B 45 AR B T IR E. R 5 F 10S (H21) A 52322 5 (H2A) KT
&, LLMRR J7iE I ERT 61 A1 56 ANJHIZAR, T 3 48 75 VA TR X S8 PR 4% P 1) BT IR0z i AN 2, s 11
ANHAS. LLMRR JPVETE&-F & MIT R 1 BAE — @ BB 10 RIS, (RABER T3 28y ik, FgE s BE/b. filin,
7E 12A iT# 1, LLMRR ()M A$0h 35, 1) LIRAT AT MAPIT 43515 95 F1 97. AppTestMigrator #H L #2
LIRAT F1 MAPIT p) 55 s, HorT AR BRI7E T Hokv H A5 R EEA R R 2 IS A, B T2 5 2 %
FRBSE — B AR B, (HTTRHR B 2% 1) 2 5 2 FAR MU, LLMRR KRB AR B s,

P2 A R B 2 77 T, LLMRR 57578 12A. A21. 12H. H2I &5 8k b, ISR 2 7E 60% LA, £ i
F 68%. M2 T, FELE 7 I) R EZE R, BE U8 19%. LR IEM SR IT B BRAE (I H2A.
A2H) #, LLMRR [ II2 535128 56.0% Fil 65.0%, 3L 4E 7275 1X L 42 I (AL BRI A 5.0%—18.0%. %
F PR SC UL L A 78 mab 2 5 B 15 R 00 RS 2 085 T 90%, T A IE & AR ALE LD mhah 5 b, oh 2 th ¥t
T 80%. SR, bR gt RS 5 5 B IR EE 4 AR R S 20 2 FHR A, TRl B 0 H A 1R, A L
LR T B BT I O SR, B B R S8 48 e, RN VA R R BUS S FR KL 60%. MH AR M2, X —HF
FUIA RN BGRR[0 o 2R gt 2 U, E — AR 0 L O A e, RO — AN IR I R,
BATRIA A Z B ORI, Rt MR 2845 TR, 5088 o [ J P40 0 A VR 50 mT A 5 20 B WL FEE 19 [ ol T 2R M 1.

e H, AT LR L LLMRR A iE7EAC RS 52 R 4 5 HAF & 2 (M TR i, RIS Z . Blin, 769 52 )
i0OS (H2T) Fliy 52 F 22 51 (H2A) TR 424, LLMRR J79E 1) A Th A BORT [B1 sk oh 2 38 B TR ik, B
7R H LLMRR J7VETE RS 52 2 GopuRe 1) 43 A sCAAG 4 1 5 T B A S s (R L R .

AR SCHIAZ 0 BTHRAE TR F K 15 5 A AL AR B Y 5537 S 1B AR AR AR g, SO T IR AS 157 & 3 il [ iR
1) 22 % 22 FARWes ) R, R T B AR, LA 757, 10 AppTestMigrator, BARTE 2 X £ HAFMLGT AR /BT
WP 2R, 5 T IR Z GUI AT & 1 -F & 115 Thae 55 32 48 R 25 e 11 USRI EEAR, i = 40
SR DL R 4R T B AR R K H AR GUT #2345, M-S BUHAE KR 7 2 5% 2 SR I 1 L T 1 [ s 2R . BTt R4
N, A7 VR T EE 0 22 % 2 A e 1) R T R SR G B AR BRI X, BATE SOE T X 2t
LS 15 V50 R BT B (R 45 B SR BAR, AT SBT3 R R SR [0, S M L, A A R VAR T

REERE, LLMRR J5357E AN E - 6 1] 1D 38 i [ 750 56 AR R 300 HH B S8 XA 3%, e 1) 6 [ TS0 A oy 3 R A i
ZVEJTTH. 8 5] N AERE SCUUECRBLSE, LLMRR 8845 5 47 b B [F)F & M R AR A s 2 5, 32 7
TRHIAS (1738 B2 MA@ M. X — 45 R W], LLMRR J7iATE RSP S B an R AR B T [ 1 S TR, BB AL
TR SR AAL T 1, 93 B I ROR R 2R IR 4 T 46 138
53 BEIEEREERS 5

N5 PPl LLMRR S5 777945 R0, BATIHE SE 36 PPl ol T 2 7 T mhac 10 VA . 2% 4 JEoR T B SCILRL
S BRI 45 R, & )R FE & 2 M RiE R, it ) btk LLMRR (FATH LLMRR-it, ) LLMRR-image-and-text
K7™ LLMRR ¥ BUE SCARUCECER 43 ) J7v5k 5 3648 7 iR 15 LE R B, 2 7 B SC UL FR A B (R 80 R . ZE AT (VT A
oh, AT P A p ] HEAT — S5 — B R RAT D O T AT AT X — U B AT 9L, 10S 5 S
[52/9 1209, 10S 5 5F G004 1229, % 55 F G024 1232), A fE7x LLMRR B SCILEAE (LLMRR-it)
A . B, FRATHE BT AR A AR 38 J2 — X — B (R S R 50 ok L3k e 22 o 22 <04 Bl S5 475 250 %o 1] S D i
i AT

TER P BT T, LLMRR-it £ T A I A P BAA — ENR %, i, RS 325 (H2A) Wi E
H, LLMRR-it J7E ST 1180 25U, XK W, LLMRR-it J5 {575 AL B 5% R S5 (5 1 & 1T R i), Bl 5 vk
Tt AR R UC ECAS (R 6 (a2, AT S8 SR = (9 B Th 20 R 5 Mk R B, 7 2R O SR 407 T, LLMRR-it 5757518
52 H SR B 45 R R D BRI SR O 2R 91 dm, 7008 52 3 ¢ 5L (H2A) BT RS ER 12 H, LLMRR-it 7iEUH 52
ARG IR, TEELR 73250008 95 AN 153 AN 72 A RWCE IR, X 7R Y LLMRR-it HiETEMS SR R G -F G
YRR A AR e VAN HE R, BE A5G Rk b e WO SR, 4 w8 1k [l O AR
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R S AT RAERGE LT AT & A5 3h 5 R MR AR T4 = 5K 5473

R4 ECULHC A B s R A

PG FERR Xf by i 2A A21 2H H2I A2H H2A
LLMRR-it 1171 1170 1193 1181 1188 1180
LIRAT 1108 1119 1126 1133 1141 1137
RN MAPIT 1058 1058 1048 1090 1065 1079
AppTestMigrator 1123 1134 1150 1144 1151 1160
LLMRR-it 38 39 36 48 44 52
LIRAT 101 90 103 96 91 95
RIBCEIRH MAPIT 151 151 181 139 167 153
AppTestMigrator 86 75 79 85 81 72
LLMRR-it 96.9 96.8 97.1 96.1 96.4 95.8
N LIRAT 91.6 92.6 91.6 92.2 92.6 92.3
IR (%) MAPIT 87.5 87.5 85.3 88.7 86.4 87.6
AppTestMigrator 92.9 93.8 93.6 93.1 93.4 94.2
LLMRR-it 75 74 72 65 72 56
SEREIHIA [B] TRCE LIRAT 22 23 5 41 25 40
(LB — 3% — [l ) MAPIT 9 20 5 19 11 17
AppTestMigrator 31 42 40 39 35 42

[0 TR R VAR BT 5 bl [l JBOT M BB B R AR 2 —. 8 4 FHIE IR, LLMRR-it FiEE ST A+
6 B 80 h 26 4 e T R 2 7 . W, 7E 12A 3T IR AR T, LLMRR-it 7738 BIBUSRTh 2N 96.9%, T 4875 143 7
4 91.6%. 87.5% 1 92.9%.

SE B A R TR 2 VA 551 5 MR 7 V2 B EE L HR bR, LLMRR-it J5 778 N30 A8 1% 45 v A 5 8 JR AR [ s 3
P05 T AR VR I, 1E I2A TR KA, LLMRR-it J7VERIN A T 75 AN 52 8 AR, i 548 75 124 Wl K
22 4~y 9 ANFI 31 AN 5 H2L B R #5452, LLMRR-it J7VE NIRRT 65 AN B, L2k )50 51 41 AL 19
AN 39 A

T A B R 7083 AR, Horh A 5281 NP HR (74.56%) seilid MR UL ACAS B IE A 45 5, AR 2
T SCA VU RAS B R 25 5. XEF R B, )5 B TLAC S5 SO AR UG e 3 AR A5 B E A 46 3, AT S 3R] R .
PATHE— BT T LLMRR-it AN 28 75105 B R MR B SC AR DL BB 43 B 3. &5 BMR VTR 4, FR 2k 51k
A 32 BRI 3 UG AR AE SR IR Lo X, B LLMRR-it H TR A SIFT Svkai iR, SR, IR AR R G
B AE HARAEA o R AR B RS R A, 10 2 B bR 2 R o B T FEfRT 0 v, TEiE R AR B R 8 T UL BT 1 R AIE A
£, T FEVCELRIL. 75 LLMRR-it H, FATEE— 25 K FH EIFRZEBUEAT ULAS, AT EE T+ BL pbh 2. % SCAUUAL
Ty, B TR FE AR F SCARFAE SR B LA UG RS B SCARE B, (H SRR 20 75 S R, R ER N A
Y5 R AR SC. 5, 7EFE e 5 rpeR 22 5 se i B R INE . Bl 58 BOR FLE B IS S5 K G Fh i o T
T 2 305 28 A 45 o AL L. TG L2 00 RV SRR AR TE A 3 28 T b AR 48 SO A DL R 50925 R 1. LLMRR-it G137 R A
T SCARAE SCUCTCREAY, DA 3R 7 27 5 R 1 SCAR T E 8R4 5K 1, LLMRR-it BT R FH (1) BUE SCAR DG R 5
R TRAN T R A AR BT AN R, A AR T R Th .

25 BT, LLMRR-it AiE7EESF &% 20 B IR A BAG 235 I35, LLMRR-it 7 7% B8 % 58 fff b 13 551 0 VT i
A& 3R, BERS T R BRECH RIS I EE, FIRHED T RO IR, 48T T 58 B A B 3. ik e g
FRH, LLMRR-it 7 iETEE -V 68 o) B A MR A BB T T8 08 B0 5, et vt R s dtmak. Emi iR T
B, A48 3l R A° 5 R0 = AR s,

54 KIRBHENILECERMZERS o

KAEAE Y ULRE /2 LLMRR 75 5 (A% OB 37 2, 72 LLMRR SZPLZ2 56t 22 354 i 56 (10 38 5 980 (i1

LLMRR-Ilm 3R/~ LLMRR fKiE SRR CUCHC 4. 3 5 R 718 SCUCHD 341 B0 S a6 it B Ak g5 3R, @i xt
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Bt 3 FfAS A 7 0] T i A A AS h A 8 BRAE AN [FIE AR SR A (3R B, HE— 2B it 718 UL RCRLERAE ST 65 3%
] I A . e, <ANad Y G e #5048 R 1B SC I e 5 1 U e 1 2 RS

ER VN H U S EN SR E S

PG AR PR iRES A A2l I2H H21 A2H H2A
LLMRR-1Im 63 64 63 66 64 60
LIRAT 0 0 0 0 0 0
. -
RELLE MAPIT 0 0 0 0 0 0
AppTestMigrator 13 15 13 10 12 10
LLMRR-1lm 13 12 12 9 10 14
LIRAT 76 76 75 75 74 74
-
RIGILRCHL MAPIT 76 76 75 75 74 74
AppTestMigrator 63 61 62 65 62 64
A3 FH UE LA ALL 24 24 25 25 26 26
LLMRR-1lm 82.9 84.2 84.0 88.0 86.5 81.1
o LIRAT — — = — — —
BRI ZR (%)
MAPIT - — ~— - - -
AppTestMigrator 17.1 19.7 17.3 13.3 16.2 13.5

TEHE CULHC 7 T, AH E AP AR 7%, LLMRR-1Im J7VE7EATA E R B 42 Hh SR 0 R AR 35 45, 7R 18 52
3 i0S (H21) KL i, 7£ 76 NS HH LLMRR-1m J77%— 3L ICE T 66 A5 58, [81 R Ih Ik 5 88%,
T LIRAT Al MAPIT #5124 0 AN, 58 & TiEEAT A 200015 SCUUHD. J8 i K05 5 BB TE CUUHC I 2 0] 2 SR, Hok
The SR A1 350 KA AL R ) 5 51 kS, AR AT 2 72 AR — A B AR IE AR SE B [B18OTEVE AT 1R 45 5. iX % B LLMRR-
Im J7VE7E A M AS ) 85 ~F G L R I, e 58 A St AT 15 SLULAL, #ifRA 2 ICEC. T AppTestMigrator 7F.%
X} 2 AT WL A EL S LIRAT Al MAPIT RIS T — 8 AR 5, = ZER T B BATEAR R R AR B AH U Th
Reff A, (R R — B FE R R 20 2 FAR U R 7. (H B T H R A X 2 0 2 AR Wi 7] R IR B
W, ARORAE MU AR SRl B 78CR R 38k T LLMRR-1m ) [R5 A 26

FIRAHT R, LLMRR-m J7 A8 6 #3018 I e Bt 2 R PR A 385 8 RS R4 ST T Ak,
LLMRR-1Im J7 V%G8 FAS B Ml 4738 SLULHE, 13X — f 42 LIRAT Al MAPIT 773 T A S BRI, LLMRR-1Im 777k
) R ASE B 4 S T AR BRI 25 5 = T T U T 0O B T8 R P 28, [ DK IR/ 1 9 WL UC i 4500 A& A DL Fic %4
LLMRR 70T R ERAE T —Fh i 2 ELRS AE AR TR, G857 250 58 B CITHC (4RSS, TEAR RN ESF &8
RN B BRI R .

6 it it
6.1 hEBSR

LLMRR 383 51 AKAE AL UL RT3 VR BEAT 851 6 R 30 N A T AR S5 ] [0, AR R AP 6 3R AR iR
ZERI I TR ENS. B, LLMRR J7iE45 & 7 BUARITAS . SIFT DCECH bR DL AL As 2 A 53k, XA 2 )2 Ik
() P 5 UG P 35 s B 5 £ AN )1 5 A0 B2 28 2% 1 T SR et R B8 (% AR DG IR, AT 8 v 17 885 ~1 5 0 A ) A s [ .
K, LLMRR J53ERIRT T ORI 5 R A 5K TE SCEE AR AN HEREBE 70, 7T DAHERR 2> A U sl AR b 55 2 48, Sl g b 5%
25 WA [ TS T 455 S R 2R R AR I, A RONEXT 3 il TU AR A [ TBCTU AR i L, 6 R [ TS R A S A R f 12
J3Ab, R KA R AT LA N [T SR A HEAT A R0 B, SEELTUARINRAT 9 2 55 Rl kAT kb 2, A
T2 ey D U AAR 038 B A A A R, 5 =, ARSI X — B A, I NKBELJE ) LLMRR J7i%SEHL T 2 %)
2 AT, RIS TS 8 2 BR AT RS 82 22 AN AN S B ) (R TP BRI A 22 0F 22 WS X RES T 53 s AL BELAS [~
B W IR AT 22 50, S B v 1 DU A A F) 3o P P A 3 1
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6.2 FRMESH

R LLMRR JVETERS P & B2 S M d I T 1% 2 40 3, (A e WAAE— 2 MR BRI 2 2 4. &k, B
B SCAR VG R AR AE BRI RS HE R L. R LLMRR iS5 A 7 2R R IS EC 595, B SE bR S o 47 v] BE 77 L
UG PR A HE (R L, I 2 70 PG R R AR B A T T 2 S e KR, DR R0 SR T R 2 32 B R2 . OCR BARAE SUA
R FE AT fE 2 BRI 48R B EtJR, T Sentence Transformers A5 Y ZE HE4T SCASUUEC ), 8 0] B K Al 2R 8504
1) 53 PR S B VT BE A HE A . Lok, KR 5 R BUTE AR U AR @ DU, 7T B2 BT oL ) R, B AR R A 25 5 S B o
ANFF. X T] B8 T EOW 55318 45 2 W A A, Sl h R mT S 1. KA 5 R 2L (4 2 A T I R s AR R 5
RS B AU SO 728, AT B 2 = AR AR I W, S0 [l R TESG I FR R, S ORIE SIR6 45 B T 4
P, FATAR AT N T, 102 BBc e BLSE I S0 45 5. 58 =, KBRS T WA A SCAR R 40 e ) R 5 4,
B - B T TS PS5 B A SR A A8 B . PR [R]SF & AR R 1 S )ik 22 5% . BB T T (1) sh A8 2840 (403 i 2%
B BHE O, oA 2 AN LR A B AE B 2R 2 v, 30 T R ITHL 1 A
FE, A 45 AR TR T v AT R Ak B 5 5, 3 T 5 [ 0 9 v Al A T s
6.3 BB

TE AR 1 3 ) [ st AR, SRR OB AL 1 ST L 1) 85 °F 6 88 30 R FH U IR AR Sf 1) (R0 s, oA 77 BRAE &R
SR AE AN E T G A FMRR &1 FHE RS s Ra e . HERAMIBAT, AW 70 % AT gt B RO Rt g AT A0 31, R AT
R MR T AR 78 i 00 45 SR R B2 . R 945 TGRS T3 DV (0 Bt g 234

T2, AR RO I 32 SR VR T 9206 N (R ZEAHIE T R, 3RAT TSR T AT PR R N DA SR B6AIE. 7
WA, B RS E T O M IS T A S 56 B BT IR IS, FRHERR L T i R . LR, FRATT AT ISR 1
7 FR AL B IR R AR ML SR, R 5 T RN RL R 288, AT ARAE T 7 2 AL g JT I ERALE, PR, BATIACH Bk
i R T e E R TSR0 (R S04 280 .

HR, PO R 1 22 B ok IR T BRI L SRR S AR TR SV E AR S S B W B R X — D,
TG A MSHR EAHBIME, 83 CH MR R ARG R NS HEE. X TRA S0
BSHE, AT NS DU RS M S H0N B @it DRk, FATIAH B2 i KR B b bR T 505
£ PR ST R .

=, FRATT T R B 2R ik T R o X S 45 SRS A S B, AR TR B B R AP 5T 10 i o et B
B AR RE Bl LI R AR SR [m] 32, 5 FOAH LL BR A% 70 43 SR BA SCBTHR HE 7 VR IR R
6.4 TEEEFFEESHT

fF LLMRR 7728 A 7 B SCUCECRI R AR AL 78 SCUTEC 19 22 2 USRI, BT DAYEIAAES (RN &2 FAH T I 1
S ERDE T RE A @S2I 15 3], LLMRR {6 B SCULED b P34 D A B [0 2.5 s, ML Z T,
LIRAT J7¥:4 4.3 s, MAPIT J5i%9 5.6 s, LLMRR B S 52 2y i 330 1 SC UG e P (s ) 3 AN 2 vy 77 28 A4 I 72
B T, I T IR SRR AT (R). A, 7R 2 % 2 SRS, LLMRR 54N % 5% 2 354 Bt VT FC %t 1 VE FC R
W24 7.5 s (B FA SR, W0 AP %), 5 1% i 4 B 05 SR ST By ik ], B AP35 81257 3.9 s. Bk AT A,
LLMRR 77 VR 7E AR5 i ORI HE A 0 (R B, 8 08 17 4 AN 20 B ) A BT U, B2 7 1 B A ARk 3R FRAT A, BB
LLMRR J7VE 13— D ARG 5635, JLAE AR SR AG 4k SL R RRAE 15 T & #2301 B A I 1R 45 e b Aoy, 4 438 B8 s 80Rn
AR AR ey 2.

6.5 RRILIERE

AR SCHA IS BGAT S B T T AR AL 1 UG EC I 51 6 e 2l S FH WS A 3% 11 [ 357 10 7 ke 5~ &
DR AR 22 5 1) R THI A 2 B 38 4R, 83 SRR 4 b, FRATTAA AR 7 ¥ 8 AT CAEAT e gk

5, A SO RS ChatGPT-4, & H AT A Bk 1 K SHRL. Ak, FA N TR ReaL K&, M)
Ao B 22 B gt ) R ARE Y () 4k, AR 75 m] LA JE I faf PR 6 S 0t (SR, o v T AR P P 1 A TR, R A B DR
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AN—BUR R Ak, BT ORRER ) R BRAE, BRATT AT LAE— 20 il 45 KRR ()37 S5 B AR RE 0 AN 1R B S SR O 0
RIAGNRE 7, AWTEETH 50T T R ARZS S DA Ml 55 2 48 1 2 A

Hk, AT SIS RS RAHOR. B AT 75 T Z OB T BGASOAE AT UL ECA A W, KoK, 2B R &1
REVR AL RA R 245G T L R EIR, Wil . FHE, DSBlE2m K- e Wi @ 86 2 s
(RIBHE, 22 0K BE W S -3t T AR ATRSEALL D P AR89 vt U P 783 i R B 12

=, AR T & TR VLAC 5 SCAR DL RC 5% XS SAAE BA TR 35 R B T B RCR, AR R IT
T S RCRIE R T — € (P . AEARR AR b, JATHOR Sl St 7 ik S HOR, BIInRBE 2 ST AE, BLAk
AL B OUA S UG UL R 853, AT $ T AR STUT RS A 2.

7 B &%

AR IR FE AN 2 FE I 4% 22 S (G A5 4% 20 S FH I U0 4% 8557 & st (R0 0BT I BRI PR AR SCHR H T
— PR TR BUE VT AT 15 °F & F 20 B P U AR S35 1] (=1 78077 ¥ (LLMRR), $2 4L T £ 0 A FSF & AR AR 2=
S R A 1) R A R T . 2O VEIR AR T — AN T AR AR AE SCUC IR 5 T & W0 IR AR SR 1 [l SOHE 22, BE % 3E A T
AFEFEG 0 AT R . 185 2868 FH BURUUES . SCAVUEL AR ALY 15 ) UUHS, LLMRR SEIL T misk. w5
- 65 DR S AR S5 H) R [R5 5 I RN, AR S At ol B 7= o) 5 S AR 38T 5 04T 1 I S AR g il (B O VR AR 2R, e
b AR SIAIE PP, R B T AT U7 VR AE BSOS I R L S I B ik R 2k U7 v L BB T SeE 4 R BOR,
LLMRR J7VETEM 5 R G MEE T G M, B3 UL ECAOR [ 55 s o 26 2 2 & T 4i i) LIRAT F1 MAPIT J5i%, 2%
YU ITC P 250F0 3@ FF UG FR 4B 208 . SR, gt — AR Ak KA Y 1 SCUC R, LLMRR JiiaH BN P58
R SRR B RO R 35 BT R R N A A A AR
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