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Abstract: As software systems become increasingly complex, software engineering employs standardized development
processes to enhance efficiency, ensure software quality, and reduce maintenance costs. Among these, the completeness
and accuracy of requirement specifications significantly impact the final product. In recent years, the application of
generative artificial intelligence (Al) in software engineering has garnered growing attention, offering assistance in
requirement analysis and accelerating code generation to improve development efficiency. However, current generative
Al models face challenges such as inconsistent code quality and difficulties in handling large-scale software
architectures. This study proposes an approach that integrates function-level code generation, software frameworks,
and natural language requirement specifications. By optimizing function-level generation and architectural structuring,
the proposed method enhances the accuracy and stability of Al-generated code, shortens development cycles, and
strengthens developers’ capabilities in planning large-scale software systems, ultimately improving the overall
efficiency of software engineering.
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BEANBMAEESN, RamGaRERARNERT AN A, KRim, LA GERK ALV AR @EE &
FRERKAZGWE, AXNBSE TEC FhK, B, defifE£m X Al A U8 F AR
MlaS, 3RAH A RAZ XG0 B T b, B KM AR, R A— AT B R,

BT BREZ MM, AFRTRE —EEMEX DX, BEXIERE G REF B XHAE
Ty ik, HBAMAZ XAGE R FAL4m o Ay XA R, 345 &l K RS AE € £ 098 X KA
e, RRITERAI EEOBTHRTRAME., ZH7 ETERBA LG LAl AL DR

(Hallucination) , ZEARLHBEAREXAKERZALTORIIR ), KRl —FHaiy

RCEA, ERARLESODE

A GLH B A% A BB A A X AL ST KA, Rk AR AR R R,
WA D KR SALRAR, G RCE B KeF KA, K& R 8 DL KB SR R S0 H
3, FEL K RaE A sRE M AN IRAL, TR RARSLOIEE M,

248 Bl A 5T

2.1. AR F RS

AL FRRARNE AR A A R ARAER, B AR AT R K6 R S AF g 2 N A L PT
B, TR EEFAZHGWMAIEM G, BRSO RMER, HEARRBHA LK
RE O ARNE, TR P SR TAE R A AT T AT, EAEAR AL GY T R TR A T A
HE, CEXASRELEFLHATHERERE.

A& 4% (Bass et al., 2021)35F AFTIE, 15 A5 69 SR8 AR B & LM AT Ml g AL 7

LR A AE T i g ST 4 M a9 AR, B A Ak 0 M8 e A1 3 09 BUAT P 3,

QEBHOMBAA ZHBIA T, RHRBBELR., LENFHARFANRLAR

BHAABGNOR SR, TRAFWHGHEBDGAERERFRTREZEK, AFF

LB R R ER

4. %S SAER BT, TRAHUH RPN ERTREEREASNEN T E
22 KB FURBY KRR HE

(Garlan & Perry, 1995)M A48 i, #0428 £ S RAR A9 AZ O Bl 12 BE £ 74 K AL #0022 S ad 4L 4k
EHEREE, REBR—BEANGELEIRAHEHE. BEORBERGT R ERARS ZAY
TTIEMAME., TE RN, THRAEN. —HHATTEILMN, B AR 5 BA 3K TR AR B SR AR
I, HBEART, RAZEHRMERERAIGRBAMAET, RAZTERFH, HbERT,
EL A RARR TR 7 69 B At 5 A0 L8 R 5 09 BT ARSI 25 3 F AR 3o
2.3. 4K XA L H 49 RAZ IR Z FH 1598

WER, ERXAIFENBERERRGE R, EEZ2HEEANMG BT 4 FPelau et al,,
2021). BHHF OB SIERAEABEGARGDHEEX, ARG ETARBE T LY., &
MEH, £EALALXRFETRMEH R L4 (Adiwardana et al., 2020; Arteaga et al., 2019;
Dibitonto et al., 2018; Falala-Séchet et al., 2019; Schaaff et al., 2023) . % TiE & A, 4R X
Al AR KRB EBR A CL B ZBFE . ©IMET B H3E X o) 22 R W 8h H 45 5 ikl
MAL, A% A A RAZ XAG, A#oRd W44 A9 37 5T At £ (Loh, 2023; Mollick, 2022). ¥
M E M T ey iR, A6 A M 4383 (Integrated Development Environment, YA T 4
IDE) . BUAKAER AR KA, TECREAZXHIEFITE XRBEIL, A TRRALATR
Pl H E A MG, AR LK 1742 X B 45 (Alizadehsani et al., 2022), A @, BRAR B AT
Few B B, SERHERE R A AP S M A TAE, e T A ZOR D H AR AT
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PR A 2 RE A A E R M 2 69 T B (Bluemke & Malanowska, 2021; Butt et al., 2021; Jadhav et al.,
2022)
24 AR Al EAELKFWEZTERA

HEARA RN Al A AHRIA B RXEN T2/, CSHRELEF SR AL, Al £H
AL X AR AF48 R EAERAZ 09, AT HMMTRAINREBERE L LG8, Lk, Al
A ROGAE X BAETITRERTHEN 7O TRELETL, THARPHABELETERT A
AL B & (Zhang et al., 2023) E b, R ALEATHINH B, HEFMEH AL 24 0EX
AT MBS EE AR, UHERAFSLEETREERTHETHRTIZE,

AR F% (Idrisov & Schlippe, 2024) 1 A7A 2024 698 5045 %, BpR A s X AT £ X 2T
R AR EAENRE, KEZHFHETNEEETEL AL THEGAXH, TRH, Al
HER AR S Ao b b 51842, 2R kT A IARAZEFL XNEFTR . BpMEamtt, A& X Al
VEASB) TE, Mt % Kigseig 4588, 12 M AH RS R Rk 5 M TR
o B, KRAGFT T @ EREAIATER PAFHE L5 X, RA Al £ A2 K58 &
s R, AE SRS M AR R KRB

3.RMBF AT

K REESERRALE L, ME— Moy & M EAize R . ERAFEEBNE 4,
MEANGEXER LS E AL, AR —BH X 5B, RIETEREH X F LR,
EHH BB ARG T OB XA EREAR, ERHTUBBHERGAMIA D XIS o R
ARBRAALEZELERERXBERIFREL, TAEHEEE XA EF R MR, FTEZLK
LA A X BT, I, ARG E KA IAL XA AR AR o he, T
VARAE A 4= ZATHE— R A,

3.1. FAFH

ARG RAELE (B DT, ATEITH)ERHA:

ChatGPT

[Eh s
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StarumL R A AL R o
S
it :
HRRKRE #hnald

| RHRARHRTE

1.4% 1 1838 StarUML % R 487 B 12, 88 3702 09 46 1F A a8 o8 X a9 42 XA R

2T R RAR R EARA K R

3AFH Rl XA F RAM BB ERABELFR T ERRK

4.7 8877 ChatGPT API, %8 $48 R SARRIE KA £ s B — a9 ) XAZ XA

588 A RBEAMITA B X, RAT B R 0 H B
301 25 X A A JZ KRS API 49 B % 2

A Z &4E F OpenAl gpt-do # 17 ek XAZ X #5689 & nx, A% Al OpenAl gpt-do, FH=E
temperature % 0, VAR D 475 F 4RI A s N 89 — B max_tokens 3R % b FRAL AsEE %8,
B, HirA 2% (de frequency penalty) 53K 4 0, # % Z &% TFARA g KR,
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BRI E RN EHAZ X RARRE KA TS, FHRAEFLR ™ APIHF¥HE T system
B R 4R35 (system prompt) , PAFERERAAE A [ AHEELR Java BRHBEAR ],
I % K AARBBAE Bl H PR Z B KGR T KN REATH XA A R WARTECES
R % % RSB, ARG AR A REE R, THMES AT HFNALIS, TF
AR FBRARS AR T B M H 2 —.
3.2 FERT

ZHA|E4(BE 2)E(E 5T, ATHETHARN:

B(E «GAIoOP

QRABER
(B2 AR EZROBER, RAFTUAZA BN A LAETHEE
(Project) 89 # =, £ A BIAAZ P 694 4 (Class)i#E A, TTUlif EA T RAAZRXER B4, & L
1% 2R A%, BP T 2 RARAL A B4 BT A 69 8 X (Function).

( B[E <>GAIOOP L
> s =
x - E

CRENGEER S
(B 3) T AR LPT R 8 R ey LT — AR, ZAREFAE N &R % LRI 4
PAL XA, TR RERKALIE LA AERY), ERCEHERH AT A0, AT
AFBSEATIS P, SLob, Z AR T ABR B EAAZ X ARG 4a [ (mdr & 7 1B L A1), Z3FE A
# PR G RE—F X b oy HATAZ XA, BT AR AR A A 88 08 R A 4 B 4 Dok B4 £ T 2
i 89 B
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[ B (= <>GAIOOP

[ 4 pi A 32 %) 2 Ak
(B HETT ARG MAIR A, LARERAMINIO ZEZ L, AHTAERK
FRAMK, FOHBAZXNBHK, EBERLRAR, RFDEMER, WHFIREANET LA R
A2 XAGR A RATRA, VAFERIR A B I 69 T PR 7T 6 Bk

BSEARMAE RS
(B S)ZIT ARG T XA, FRBHEAZGTLIAEE R T W ole93]
W, BBREAIAS X, ERE T B XA, EASH, a0 A B R
oy X 8 B A% 9 GG T AL RAR 5, DU R G K ALA 0 b S RS0

4. BAT&ER

KR TR G R RN 2R, PARNIPEREETEATZHANK, UEKRS
KA G, AZXAHERBEELAAZG A R EAEM HIREE R M. A3F6 AR GET RS
PRERBEEAEETE, AMABEEPEREFTAIEEZAAL RS LS4 A+
AN, BT ARERM LTS
4.1. F 818 BRHFFE

fERFAHKNEOLL: P UML R E ., H5HXNFE KA. B AL £ R EEH K
FRAG, UBRRGELSTERIAEE, A RET, 2REAFRELRDEFRTR—F
AR R AR B A, P AIRTE (Prompt) KB A 500k, EAKAE ] — A4 B R
ChatGPT & 100 K A LR B35 9 IIFeEEIF M. L REE ARG ARG AN A4
BRSSO ERKEZE S .

TRV ERNFLEEZETOMABEAZ RN At: BABLE, BEZER., IT/HEHTERA
BEIE R R% A AR XABITER-F A7 1800 £ 2300 17, NWARHE S AALE Y
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Pretth, BT ARGEM I P KRR RAAEZ XA EGR Y, BAEENARZHEEB R EEMETFT
EX
4.2. X B Y

HFERRZ HRAMEIE N E R, AXEAGHLAATROEZAEAT IR AR TR
AL, HF 64 SUS(System usability scale)#: 48 5 Fl £ 3F4& . SEs(Effectiveness, Efficiency,
Engaging, Error tolerance, Easy to use)$X 48 3 1% 32 #4% i% 4 & 2 # & (Net Promoter Score)#F 4%,
HFFLE Rk 2, 6~ 8 FTo 4 RS AP T :

ZBHAMERRFBEZER., ZF, —HNE, BUORENERE TG, R&LEIE
3 0~100 89 SUS 484>, 1F A AT MHFE41%. ARTREZLER QAL RS L
PEE AL IS WAMME, & SUSHNK, Rt ReT A 1 Fw:

1 2A%HRAHEERNH

F ¥ ¥ Z#EZ (SD) R e o AR AR (N)
(Mean)
82.0 19.21 100.0 27.5 15

A& F% (Bangor et al., 2009)%F AFT#2 1 69 SUS 35122, SUS -F¥# 135 4 82.0 8%, #HEZ
T RS 2 [ Excellent (B4) |, HEAFLBEMAEAR Z90 5 M, F¥ %85S
Do HFHARE RGAEME T AAaE, AERAE ST EHS RN ERIFIE, LBATRMN
AP Lz (8% 908 51%) .

VATF % SUS $:48 5 R 3846, SEs SR8 315 S 8008 4R B 0 Bk 0938 b A7
4.2.1. SUS #4825 1 7F 54 B 6 Pr7) TR 89T EmAay-F3 % 4 435, BFEAT K
FUHAMERBERAMEARAE; [ REATFZAAT DT RGNS EHHEE 2%, | £
[ ARG EMEE ZRBAAAE, | ERMAFTHSHEKE, SETTARETRENR
HAE R EARE, EREEFERFRIETRETIAE, FE AL LA®ORTRIBIES] T,
AE— F ARS8 A8 B AR L.

SUSE 8% 54 M A& 43t
4.3 4.3 43 13 13

[ 6 SUS $#8 5 M P35 43t
4.2.2. 5SEs R 7P 5(4 18 7 FF ) AAF %457 (Quesenbery, 2004) T #2 i 69 SEs 1% Fl 34542 AL,
WAMB T @y EHGT AR R, 90 4&: A %MW (Effectiveness) . 2% F &
(Efficiency) . “R 3|71 (Engaging) . %4&1 (Error Tolerance) 1% M t: (Easy of use) o
WA ARRAME AR TR EE RO SN, TREFEIEAZ LR S BB,
AEGRBT, [RRFEEHENET RGN T RRMAEY | HEFH 459, REZR
GERS T EEARBRIFTERR, ERAEHAARTAARLIHARLE T ER AT, RZ, 4K
BERETHPHETRAGENBRFSHR] (AqM) EEF205, REAKARSENT
AR AT E, 1% R H ERIFBAZ P A8 I8 K FARS R RIS 5 691,
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SEs $k a8 3P A1& &3t
Effectiveness, Efficiency, Engaging,
Error tolerance, Easy to use

[ 7 5Es #4235
4.2.3. BAEFIEBE D HE (A 1] 8 FFT) AAT AR (Reichheld, 2003)4% 5 Z Net Promoter Score
(NPS) A, AEMLANHEHAZLGNIEEZE. RE ISHAZXME, A TALERSE

> ~

(BF 9~10%) . 6 AAHTZE (7~84) . 2 ALipE (0~6%) , HHFH NPS »&
#4333, BT A0 A — T AAENERECREREQEEES, HAZLERLERT L

Z+50 2% , lee BB RAFH R/
1. R AT R AR AR TR
15 BIEIHE

6
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|
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4 |

2(13.3%) 2(13.3%) 2(13.3%)

2

0(0%)  0(0%)  0(0%)  0(0%)  0(0%)
i d
0

1 2 3 4 5 6 7 8 9 10

B 8 $AgIFIRE NI E
4.3. AR E

RS EX%“ET, FARABRAREE . ARAALIFEELSUREHLTRBRIEALZF DS
WS R R R, LI L B TR E KRAAE G B AR X BHERG T ER SR, £
AlEE RIS, J:T: B3 AR SR R B i & L RIABFAR S

R, &% % HAEKRZE S AHABZ P EAEGE, RIESUS AT REAEANE
JEME R, A0 MRER A GE AR BAZ P B IO R B LI R RAE
FHERRAKBSHK X, BEBFERAEZTHEIAZ L2 RAE,

Foie — BT AR A SEAR R 69 MEAE R /), AR RAE MA R TIRT &, &
FE BR AL SRS BB ARE AT R AR, A5 4R 1E A — X 48 A R ChatGPT 4T B AR5 %’«‘f»#&z:&,\
XA, TIRRAAE R AR Z RGBT RAE SR, #8500 °T 72 B 45 B B
R, EFEERAEXBHRE FENAZ LETIHSAT, THERERE KRR ] ’ar””h%;%
& RAE G AL T &) A RIAAL T\ A9 4E 3.

SARER

AR CIBA T A 09 A KEE | R HLAE KR T A2 XAHL R 7 @0 T 4T
Mo ARf, BATA#K M2 8 SR EF, FdMEE T IHRE LM Java B2 X525
B, AR KA KGR FE RPUTH R, AHF ATHIRFA, & RERKT M4 20E,
A3 Ao b R R 0GR . R FAFET 8 L RIAAZEATE S IR, URFZANT AR
EAE R M, I, AR REAGINFRAXBGSI, BAXBEEFFERAALT LMY
B A2 Xt B 3P 0 F AT, AR AR A s A VT SE M B IR,
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