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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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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)
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T SCARAE VTR A, DA SR 7 27 5 R I SCAR VT E 480 f] 5 8 455K U, LLMRR-it BT R FH (1) UG SCAR DG R 5
R TRAN T R A AR BTN R, 1 AR T R Th .

25 BT, LLMRR-it AiE7EESF 6% 20 B R A BT 235 I35, LLMRR-it 7% B8 % 58 A b 153 591 0 DT i
A& 3R, BERS T RUPBREC RO Ih2E, FIRHED T R IMOD IREL, 4871 T 58 B A B 3. ik e g
FRH, LLMRR-it 7 iETEE -V &8s B ARt BA TR 0 R B0 5, efie vt R s dtmak. Emi iR T
B, A48 3l R AR5 2R = A s
54 KIRBHENILECERMZERS o

KAEAE Y UTRL /2 LLMRR 75 5 (A% O B3 2, 72 LLMRR SZPLZ2 56t 22 35 i 56 (10 38 B 5 v 40 (A1
LLMRR-Ilm 3R/~ LLMRR {4 Ki5 SRR CUCHECH ). 3 5 S 715 SCUCHED 341 B0 S a6 it Bk 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

5 KA SCULHC R ) o] s gar 2 R

PG AR PR iRES A A2l I2H H21 A2H H2A
LLMRR-1lm 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 A ALL 24 24 25 25 26 26
LLMRR-1Im 82.9 84.2 84.0 88.0 86.5 81.1
o LIRAT — — — — — —
BRI 2R (%)
MAPIT - - - - - -
AppTestMigrator 17.1 19.7 17.3 13.3 16.2 13.5

TEHE CULHC /7 T, A6 E AP AR 7%, LLMRR-1Im J7VETEATAE R B 42 Hh SR 00 R AR 35 4ot 7R 52
3| i0S(H2I) HiE AT, 78 76 B LLMRR-Im J7i%— 3L BhUCHE T 66 38, BUH R IIRIAF] 88%,
T LIRAT Al MAPIT 3524 0 AN, 58 & T0HEEAT A 200015 SCUUAD. J8 i K05 5 BAYE UUHC I 2 0] 2 SR, Hok
ThC SR A 350 KA AL R ) 5 51 kS, AR AT AT 2 72 AR — A B A IE R SE B [B1OTEVE AT R 45 5. iX % B LLMRR-
1Im J7VE7E A S AS ) 857 G 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 — % AR 5, =TT B BRTEAR RS AR B AH U Th
Ref A, (R — B FE R R 20 2 FARU R 7. (H B T H R A X 2 0 2 AR Wi 17 /B R B
W, AORAE MU AR SRt I 8CR R 38k T LLMRR-1m ) [R5 A 26

IR BT, LLMRR-m J7 A8 6 #3087 D e Bt 2 R PR A 380 8 RS 24 ST A Bk,
LLMRR-1Im 77 % 88 % FAS B Hhidk 4738 SLULHE, 1X— f 42 LIRAT Al MAPIT 77T A S BRI, LLMRR-1Im 777k
) R ASE B 4 S T AR BRI 35 5 = T R T UG T 0O B T R P 28, [ I DK 982> 1 9k W UC i 45 F0 A & P DL Fic %4
LLMRR 70T R ERAE T —Fh i 2 ELRS AE AR TR, G857 250 58 B ITAC AT 45, TEAR RN ESF &8
RN B BRI R .

6 it it
6.1 hEBS

LLMRR 383 51 N KR SLVCRC 7 53T 151 6 2% Bl N A DI B A S ] 81 7, A8 R A [ & IRV E AR
ZERI I T RENH. B, LLMRR J7iE45 & T BUARITAS . SIFT DCECH AR VL AL AS 2 A 53k, XM 2 )2 Ik
() P DG P 3% s B 5 £ AN )1 5 AN A2 2% 2% 1 T S B vRioRG JEE K042 AR DG IR, AT s 17 8851 5 0 A ) A s [ .
K, LLMRR J5ER A 7K 5 R ) 5 KT SCEEAR AN HERRRE /7, 7T CAHER 20 Sl U Al 55 12 48, Sl i o
)25 WA [ TS T 45 S R 2R R AR U, A RONEXT 3 il TU AR A [ TBOTU AR i AL, ) R [ TS R (e S A A A 12
T340, LR R AT LA N [ SRR A HEAT A R0 B, SEELTUARINRAT 9 25 55 R kAT kb 2, A
T ey D K AAR (03 A A A R, 5 =, ARSI X — W AN, 5INKBELJE ) LLMRR J73%SEHL T 2 %)
2 ARG, RIS T S8 2 BRI RS 82 22 AN AN S B ) (R TP BRI A 22 0F 22 WS S RES T 50 s AL BELAS [~
B W AR AT 22 50, B2 Bt ve 1 DU A A F) 3o P P A 3 1
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6.2 FRMESH

R LLMRR JVETERS P G B3 S d I T 1% 2 40 5, (A e WAAE— 2 W RBR A 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 R AT fE 2 BRI 482 BEJN, T Sentence Transformers A8 #Y7E HE4T SCASUUEC S, 9 0] B K A il 2R 804
)53 PR S B VT E A HE A . Lok, KR 5 R BLTE AR R @ UL, 7T B2 A IILLT oL ) R, B AR R A 25 5 S B o
ANFF. X T] BT EOW 55318 45 2 W A A, 52t ah R mT S 1. ORI 5 R 2L 4 8 A T I SR s AR R 5 8,
RIS B AR SO 728, AT B 2 = AR AR I WG, S0 [l R TESRG I FR R, DA ORIIE SIR6 45 B T
P, FATAR AT N T, 102 BBd e BLSE I S0 45 5. 58 =, KBRS T MU A SCAR K 40 e ) R 5 i,
B - B T TS PS5 B (A SR A7 A8 B . PR [R]SF & AR R (0 ST )ik 22 55 . B2 FH LTI () sh A8 2840 (4030 i 2L
B BHE OS5, oSN 2 AN LR A BB (S B 2 R 2 v, 30 T R ITHL 1 HE
FE, A 45 AR TR T v AR R Ak B 5 5, 3 T 5 [0 9 v i A 0 s
6.3 BRI

TE AR 1 3 1 [ st AR, AR OB AL 1 ST L 1) 8% °F & 88 30 S FH I IR AR S8 11 IR0 s, A 7 BRAIE &R
SR AE A E T G A FMRR &1 FHE RS IsRa e . HERAMLIB AT, A 70 % AT gt B RO Rt g AT A0 B, L]
A PRI T AR 78 i 00 45 SR 1R B2 0. 9 4G PEAN IR I T3 1 D 9 Bt g 34

T2, AR RO I 35 SRR T 9206 N R CEE. ZEAHIE T R, 3RAT TSR T AT PR R N DAL SR B6AIE. 7
WA, B RS H T O M ISR AL 0 S 86 B BTk IS, FRHERR L T i R . LR, FRATTATUSCEE 1
7 P B, 5 U5 S FE R R M SR, R T S IR0 R 28 8L, T BRE T 52 A RE 7 B ERIE, PRk, FRATIAA iR
i R T Re R TSR0 (R A0 280 .

HR, PO R 1 2 B ok IR T BRI L SRR S AR T SV E AR S S BN R B R X — D,
TG T E MSHR B AHEBIME, 8iS% CH MR R ARG R R NS E. X TRA TS0
BSHE, AT /NS DU R SR M S H0N B @it DRk, BATAH E & i KR B b bR T 5058
£ PR ST R

=, TRATT T R B R 2R 5 ik T e g X S 45 SRS A S B, AR BT B B R P 5T M i o etk B
AR RS Bl LI R AR SR [m] 2, 5 FOAH LL BR A% 70 43 SR BA SCATHR HE 7 VR I R
6.4 TEEEFFEESHT

fF LLMRR A 72% A 7 B SCUCECRI R AR AL 78 SCUTEC 19 22 2 USRI, BT DAYE SRR )R &8 FAH T I 1
St ERDE T RE A @i SLIE 15 3], LLMRR 1€ B SCULED b P34 D A B [0 2.5 s, ML ZF,
LIRAT J7¥:4 4.3 s, MAPIT J5i%9 5.6 s, LLMRR B S 52 2y i 330 1 SC UG P P (s o 3 AN B vy 77 28 A4 It 72
B T, I T IR R SRR AT [R). A, 7R 2 % 2 SRS T, LLMRR 54N % 5% % F3 4 Bt VT FC %t 1 VE FC R
24 7.5 s (B FTA S, W0 AP %), 5 1% i 4 0105 SR ST B ik ], B AP35 81257 3.9 s. Bk Al A,
LLMRR 77 VR 7E AR5 i CRH HE A 0 (R B, 808 7 4 AN 020 3R A A BT U, B2 7 1 A ARk 3R FRAT A, BB
LLMRR J5 V13— D ARG 5635, JLAE AR SRAG 4k SRR RRAE 5 T & 8 30 B A I 1R 45 e b Aoy, 4 438 B8 s 80Rn
R AR AR ey 2.

6.5 RRILIERE

ARSI BGAT Sk B T 3T AR Y 1 UG EC I 51 6 e 2l S FH S A 3% 11 [0 357 107 ke 5~ &
DR R 2 5 1) R THI A 2 B 38 4R, 83 SRR 4 BT, FRATTAN AR 7 ¥ R AT CAEAT ek

5, AR SO RS ChatGPT-4, & H AT A Bk 1 RIE SHRL. AR, BE N T ReiIReaL R g, M)
Ao B 22 B gt ) R ARE Y () 4k, AR 752 m] LA JE I faf PR 56 S 0t (SR, o v T AR P P 1 s TR, R A B DR
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AN—BUR R Ak, BT ORRER ) R BRAE, BRATTI AT LAE— 0 il 45 AR ()37 S5 B Ak BE 10 AN AR B SRR O
RIAGNRE 7, AWTEETH 50T T R ARZS S DA Ml 55 2 48 1 2 A

Hk, AT SIS RAEOR. B AT 75 T Z OB T BGASOAAE AT UL ECA A W, KoK, 2SR A 1
REVR AL RA R 245G T L KB EIR, Wif . FHE, DSLBE2m K- e Wi, @ 8 a6 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 ULAC 5 SCAR DL RC 5% XSS SEAE BA TR 35 R B T B RCR, AR R IT
TS RRIE R T — € (P AEARR AR b, JATHOR Sl St 7 ik S HOR, BIIniR BE 2 ST AE, BLAk
AL B OUA S UG UL R 853, AT $ T AR STUT RS A 2.

7 B &%

AR IRFE AN 2 FE 01 4% 22 S (B 1548 20 B FH I U0 4% i85 57 & Skt TR 8CI BCTiT I BRI PR AR SCHR e T
— PR T R BUE X UCHC 15 °F & F 20 BLFH I U0 AR S5 1] (=180 7 (LLMRR), 3245 T &0 A FSF & A E AR ZE
S R A 1) R A R T . 2O IEIR AR T — AN T AR AR AE SCUTIE 5 T & W0 B AR SR ) [ JRSOHE 22, BE % 3E A T
AFEFG 0 AT R . 185 25608 FH BURUUES . SCAPUECL A A A 15 CUUHS, LLMRR SEIL T misk. Emn i 2%
- 65 DR S AR S5 H) R [R5, 5 I RN, AR S At ol B 7= o8y 5 S AR 388~ B AT 1 IS AR g il [B O R AR 2R, I
b RS SIAIE PP, R B T TS U7 VAR BSOS I R L S5 U B ik R 2k U7 VR Lh A BRI SeE 4 R EOR,
LLMRR J7VETEM 5 R A MEE T G M, ) UL EC AR [ 55 s o) 26 2 2 & T 4i i) LIRAT F1 MAPIT J5i%, 2%
YU ITC Fic 250F0 A 3@ FF VT FR 4B SR8 . SR, i — AR A KA Y 1 SCUC Rk, LLMRR Jii%:H BN F 5%
R SRR B RO R, 35 BT R R N A B A A AR
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