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Research on Comment Quality Evaluation for Code Comment Generation Tasks

ZHAO Xian-Lin'?, PAN Xing-Lu'?, ZOU Yan-Zhen"?, LIU Chen-Xiao', XIE Bing"”
'(Key Laboratory of High Confidence Software Technologies (Peking University), Ministry of Education, Beijing 100871, China)
*(School of Computer Science, Peking University, Beijing 100871, China)

Abstract: Code comment generation is an important research task in software engineering. Mainstream methods for comment generation
train deep learning models to generate comments, relying on metrics such as BLEU to evaluate comment quality on open code comment
datasets. These evaluations mainly reflect the similarity between generated comments and manual reference comments in the datasets.
However, the quality of the manual reference comments in open comment datasets varies widely, which leads to more and more doubts
about the effectiveness of these metrics. Therefore, for code comment generation tasks, there is an urgent need for direct and effective
methods to evaluate code comment quality. Such methods can improve the quality of open comment datasets and enhance the evaluation

of generated comments. This study conducts research and analysis on existing quantifiable methods for code comment quality evaluation
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and applies a set of multi-dimensional metrics to directly evaluate the quality of code comments in mainstream open datasets, comments
generated by traditional methods, and comments generated by ChatGPT. The study reveals the following findings. 1) The quality of code
comments in mainstream open datasets needs improvement, with issues such as inaccuracy, poor readability, excessive simplicity, and a
lack of useful information. 2) Comments generated by traditional methods are more lexically and semantically similar to the code but lack
information that is more useful to developers, such as high-level intentions of the code. 3) One important reason for the low BLEU scores
of generated comments is the large number of poor-quality reference comments in datasets, which lack relevance with the code or exhibit
poor naturalness. These kinds of reference comments should be filtered or improved. 4) Comments generated by LLMs like ChatGPT are
rich in content but tend to be lengthy. Their quality evaluation needs to be tailored to developer intentions and specific scenarios. Based
on these findings, this study provides several suggestions for future research in code comment generation and comment quality evaluation.

Key words: code comment; comment quality; comment evaluation; comment dataset; comment generation
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https://huggingface.co/Salesforce/codet5-base-multi-sum
https://platform.openai.com/docs/guides/gpt/chat-completions-api
https://platform.openai.com/docs/guides/gpt/chat-completions-api
https://platform.openai.com/docs/guides/gpt/chat-completions-api
https://platform.openai.com/docs/guides/gpt/chat-completions-api
https://platform.openai.com/docs/guides/gpt/chat-completions-api
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TCARACLEE, B0 )4 I i R AR e AR oo, R BE 1 Fpid R, VR S AR B —BU i, G &5 1 k)
RS TF AT 5T, M LA G BAR PPN FRAR. Jyitt, AN SC R BESCTESE 2 PR IS fE.

T4 2 Fhigf%, Corazza 2 N BV 5t 1 VA 5 AR A O — S0 AN R 5 QRS A TRV MIABLEE M58 & A AT IR 3
A Java BT RGN I SR I — BUME AT AN bR, IR 0H B B BRIV AR LR . 45 IR oR, SRS i Et
B — B0, VAR DL £ 5 . McBurney 25 A ™ME T 3 ANE SCASTE XALE HEFR (short text semantic similarity
metrics) 3BT T ACREFIVERE B SCASARALLRE, [RIRE i YR ) v M P DA 20 il e SCACARABLEE A 1. itk 4b, Tammarino
2 NV B, AR 5 R A T A b BOARDLE B % S o — BIORERE . A AT 4RSS R 3 il AL EE, S FH LDA 7Y
S A A, SR 280 2 I KL AIRE DL T AR AL 59 R ) — B0 Rabbi 25 A PHBR A T 32 AR 5 v AR
i 5 R I — E itk
3.1.2 sEEEE

SEENE R PR RS R i ok B B B R A B b B S T RE A T 3 R A QRS R AR S8 B I e SRR AL
BRI 502, AR 75T BT Z IR 82 A F Y. Khamis 55 A P52 H 1) JavadocMiner £ Javadoc 7
BRSO RREME . FrA NS L Rl i =2 &, B N A B H T @return, @parameter,
@throws AR AT, Sun 2 A BTG T SRR e B VE, 5 ) R T IR 2 A O B 13 IR (@author
Fr%s.
3.1.3 ATk

{93t A G B 224 FRT VR, 3B S A A A BB AS M A A 25 Khamis 25 A PO H ) JavadocMiner J7 9%t 5
FIEREI T R HL, LI SEAS 2K (R R T M 7. Steidl £ A PR PRI 9E R R oA R4 PR VR K 18 I ATV E R
() a7 P TR (AR 2 N HRA)) R R R T, R RO R (Bl R 30 AR &
WREFERAE TS, AT e & ok MRS R SRR (5 B, A RH S AEARSAT 2 1A).
3.1.4 BRI

ARV AT A (R R R R T, SO, 5 T T R B, Khamis 25 A\ ™M F— & 51 8 & A
TPEAN B 1) B A8, AFE T EE R B oG 440A) Bl DL 48 W 18] B E50a . AT 19 R R I 224 3 Gt I ek
18], 75 I 255 FF B ER At )2 . Al 13I8 715 T Flesch-Kincaid grade level score, Flesch reading ease level %5 H
SRVE S PR AT M FE b, DATPARERE BT 2% . Scalabrino b \ B89 345 7 Flesch-Kincaid Tebr, LEE
AT e,
3.1.5 HHMASEE

PR TEARD Z SMBEERIME BN, BB E F M S A & E R EE UM AR/ G EEX — 4%
PR B2 R T AL 2 W] LA BT 3 B AR ARRE IS S, 4 Bl R Bt S i 2 B S I, 17 2 A 2 3
H AR, AR S EAEEFEERER, WRERIUCES 7400, I EA S ftas pE 8, HA H
223 RFR.

Steidl 25 A\ PR T — AN RS BB AR E AR AT R R E LT B A% ¢ coeff FEAR,
F T Z0 w38 b 5 5 k48 V)43 I AN RV AR AL (IR0 1 22 8] P 4 8 R 2 /N T 2) IR B o 199 B A AT Tl gt 2R
¢_coeff it w5 (BN KT 0.5), WZEREBR/ D A AE MACHS o B 53K 40 A0 45 415 2. Sun 258 A\ BTS84t ¢ coeff HYHE
HEAT 7 ekt Aman 5 A PUi ] Doc2Vec 771k, A0 &R (040S 5 25 R B MRS 20 SR N AL B, A 3 1
AR, YN IR TEZ FEHER, MAW N MENZERSTEKR
3.1.6  HARVEANZEE

BT IR e AL, BIF 7T A 1A B8 2 B 4 FE AR I T FERR A SR VAN b L. 5 e B A B b e P
A RCE Y PR S RO e ) R A Sk o P A o o O LA DA S PR AL, X A — R T
3.2 ASGEEAIFNEE SR

A B b A 1 B A B RE T PP AN R AR et T R S AN B B AR R AR B AT VRAN AN AT MR
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3.1 W ET UG B, BATIEERR AR OCHE . IS T B AR W It S A P AR A T IS 2 (B B B R VPN
FRPR. RN 8 B TR AL R B s e, ME LA —VPAN. BAh, YRR A F A BRI TR T Rk
FEARAD I S BORR L, AR AP —TGE L. N T F & XX — 4T, B T S5 BUH 4847 ¢_coeff 4k, ASCHE
FHiLt— B4R T — N8R mesia (mean supplementary information amount) PAREMAEREIRGLAAME B i fE R P4,
B, ASCGRBUT et bt B FRMEIX 4 NEREIL 8 MR TIER R IR, W3R 5 Fos. N
VELHA R TR AR I B A L.

®5 AR R E O R AR

PR E HFENE (RGeS H AR A
AT SRR 4R b lexical_tfidf ™™ comment_len”"* Slesch_ease™* ™™ _
AR BIFR bR lexical_w2v conciseness grammar_error coefficient, mesia

3.2.1 AHSRYEPFH R bR

AR SR F AR DA AR 2 a0 R AN TSRS SR RS (R . AES 5 3308 AR ABLEE 5 R (R AR P %
SRR, BEMS B2 S LRI AE SR .

(1) lexical tfidf

ZAEFR A Corazza 25 N P2 1, OB AL AR R TF-IDF [ & R H 5 =4 IR SZARANE . lexical_tfidf

B bR i 2 AR A REAE 1)V A B AR AL, FE R A 577 N

5, KR EE P N AR AR v R T Rl BRI A 44 VR AT di 4 kB AT U0 3, 45 300K M OENE
R T i WA RERE, WiERE R M 4E TF-IDF [ &N com;, com; HIZE j 4EXT NARNE w EZIE R H B AR B
N num,,, VERHE RS w AR AR RS EUN docNum,,. W com; ; o] PLE a0 AR F):

num,,

tf = “lon ()
en
o 2N
idf = IOg(docNumw +1 ) 3)
com; ;= tf Xidf “4)

AT 7575 RE () M 4t TF-IDF 6 &, fRAS 1 M 4E TF-IDF [4) & code, 7T AR [EIRE 7T RIS 3. f ik, 56 @ XH4LhY
FHVERE lexical tfidf Tabras R I THE T

com] code;

lexical tfidf = 5)

|comy| - |code;|
(2) lexical w2v
lexical _tfidf 3T 4553 A 2 ARG R RE, To AR B RV SCIRNK) SRIBE, 9] an AR HS o 5 “remove T 11 R
H T <delete”, 3 HIRIXTCIEME IR, SN, ARSCH lexical_tfidf Fabm AT T %, 2 — B HIAHR A (Word2Vec)
BEAT A A BRI 6] B RAE, S 11 T lexical_w2v $8¥5. FLrT DUNTE R A 1K) 8 35 VI 2R 1 BT 8 SCOGIK I i8] [a] &
BRI, lexical w2y $8FRRH T 4 HL 1 1] ) B AR AL CBOW AR AL VSN A QRS A AR v 14 BT A BRIV 8y i
B W comW 2y, AR BT IR R 1) &P 3E, codeW 2y, Jy ARG b B A 1YL FR) 3] o) - 244, T
comW2vTcodeW2y;
lcomW2v,| - |codeW?2v;]|

lexical w2v =

(6)

322 fRIEHEPEA SRS

(1) comment len

%% Khamis 25 \ POV Steidl 5 AU AR, AR SO VR BE Y N BRI PE VP AR F A 10 TR R IR A
wordNum, W:

comment_len = wordNum N
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(2) conciseness
TR S AR % VA, W AR ARG, MEEON R 2%, WRE R EE LT RN A, AR T Bk
BARBE T T 1B ASHE BE AR conciseness. DA N code_len, FISHK B Fa 45 A

comment len

®)

conciseness =
code_len

323 HARMEF RS

(1) flesch_ease

T %, &30 5% Khamis 25 A PR Scalabrino 25 A ¥ T4F, {8 FH AT 3521 23 31 Flesch reading ease level i
TERR A AR, FL B A0 S e e S R ER AR SO A PR e 5 R E P, WIFROA flesch_ease, BARTHE LT :

TCVERE I BT BN words, S FTFHUN characters, 5T HUN syllables, 7) T HUHN sentences. W flesch_ease &
Frt BT, AR B e AR SASBR S 5 Bl 3.

d llabl
flesch_ease = 206.835— 1.015x — 295 _g4 g DTS

©

sentences i words

(2) grammar_error

FESEBR A b, ARSI RERR T 55 A 5 B, I R AR — B EORFEE RS, B O TIEWRAEW K. &
LT — AN EIEEM K8 AR grammar_error, FER N T IRIE VLK & TR nlprule (https:/github.com/
bminixhofer/nlprule), £ # T B4 KA B WNEE. W RERER T 1% T AN AN 800 R K IEEMN, T A
S AR R ] — SR A RSB A BB R B O num, )

grammar_error = num (10)

324 AREPFHERR

ARADE R — AN EE H bR 13 B A8 s AR AR ARAD. Stk AR A A, RIVEI R R 2 R 6 &
A UAT BT % 3 BRARAR R A 15 18, AR v B o B bR AN (0 B B b, W e 8 WA 7, JF % 3 8 % AR i B AR
ARG Hh 7 10 42 1 AT B B AT, T I AR (ARG 2 A b 78 45 8 PO DA B O A B ARAR A, O T VPR TERR A
FPEAE B, A SCE T W R AR FS.

(1) coefficient

ZAEHFFAE Stedil 25 A\ PUH0 Sun 25 A BRI ¢ coeff $8AR_EHEAT T B, ICTERBERIRIECH len, 77 1E25 4 FIVE

U 1) R TR A4 A B S S R S IR TR BCN bothNum, W coefficient (THE AT

bothN
coefficient = bothNum (11)
len

A A 8 o G e P R B AN R R S A ], TR A — AT AR AL, DLV BRIIER RS . R HEE T
BRI 2R bR 32 B I R TR T VAR A4 T2 T DRI S (1 A P R Rt Rz b, R IVERE AT
BRI ER 1A, A RABINIEE.

(2) mesia

ERFER coefficient (U5 FE T VERE T 5 UTVERE 44 B KRN & b, TVERE R 17884 2 SNSRI

5 R Z DR SRR RV E T O TR T ONERE A RE AR, AU EE SRR
& R P, AERT I TAE PR T mesia #8457 Y. HAHE 7RI R R,

ESGEREHR R —2FB N C=<wi,w,,..., w, >, VEBEEE AN Comments = {C,,Cs,...,C,}, VERIERRNCE S
W= U1 {wiw € Ci}. LB w 7E W B A p(w] W), WX T — 218 C, B 282 1AL S Code,
H:

- ZweC/\w(iCade log(p(W| W))
len(C)
mesia TEARZE] T ERE HANE TR A4 A IR Py R A5 S AL RE, JL b (5 B R T SRl B Rl A R

(12)

mesia =
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b B R AR B Y. A AR i SR — AN B W] B L B VR, B R I, BT SR M B R D [
N, BT AR AR SERKEZ SRR, 8T BB T, mesia 1655508 TIERIIKE. Rt &% DA 1,
mesia FEFREL G, AN SR ULIZTERR 15 B AN AR FE it .
4 ERFBIBEEENRESH

ARATE S 3.2 TR BN SR AR 3 A T RS i B 4 b N TR 00 R AT YA R4 . NIl
VEAIA B AERE L BN R o0 AT 45 51
4.1 XM

1 IR T 3 ANEHREELE lexical tfidf Tabr B E RS lexical _tfidf $ahn i 2 ARAD 5 i BRIV /0 A5 A AH
BLEE, BUEE FELA [0, 1] ASCH lexical tfidf abriI4s R4 9T 10 AN X AIFEGuiE &4 X 18] BB 4 DUTE i th
S NTEARE R I, AT CAE B, B lexical tfidf BI¥EH, 3 MR AELEARRIX (0] UAE A 140 2 R B e . Hodr kb
F [0, 0.1] DX 18] FRIAREAS I B2 1 T HAB XA, 29 15 BHR 42 1K) 20%. 3% 32 W 24 AT St 45 th oA A 2 — 38 v E B 5ACRY 7R 7]
TCAEFH FAFE RO 2 5

14 000 =2 70 000 Foam 300 000 FZz
12 000 60000 r 250 000 |
5 10000 | g S0 000 5 200000 |
S 8000t © 40000 F o
£ £ 150000
g 6000 - = 30000 - =
4000 - 20000 - 100 000 |
2000 | 10 000 | 50000 f
0 0 0

K1

3 ANEIRLE lexical tfidf 1hR A

2 BIRT 3 ANBARIETE lexical w2v fatr LIS REE R, lexical w2v FEFREUETEE Y [-1, 1. ASCFRFEE
HAHE SRR R 10 A X EHGETE % X ] FIE R SR 7T LUE B, M ar S 8 i i B AR e i 8 b L OB 46
H T [0, 0.8] BTG N, 770D EREARFIER SAGTERE L AU B,

0% Bl 400 000 F
L 25,79

?(7) ggg I 100 000 | 350 000 -
_ 15000 . B0000F N0 fo |
2 12500 - 18.0% 2 5 2 oot
g asor » £ 600001 e L £ 200000
Z 7500l Z 40000 L Z 150 000 -
5000 + 5.5% L 100000
> 300 20 000 40% 279, 50 000 F

0 0 0

lexical w2v
TLC

lexical w2v
CSN

lexical w2v

Funcom

K2 3 ANEEREE lexical w2v FakRo3 AT

T RFEEET AL lexical_tfidf Tabn 55T A1 21 lexical w2v $8ARTE PN RBEANA RS B AH oM B AL
REBH AR, ACLE Funcom IZRE EIHE T FTEFEARN lexical _tfidf T8¥5H lexical_w2v $ax, FFit S HIN
PR F8 bR 2 8] A 2 57 /K 2 40 5¢ R 80 (Spearman’s rank correlation coefficient), 4554 0.5656, Bl ZEFE A 5%, H itk

AL, B TR AR B R AR B T [ B R R AR AE — 2 2 57
N T BT PR bR 5 A BT A B S AR ) o DR, AR SCEAT N T, BARORE, AR SR
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T TLC #a 41 68743 2 5udls, A ELAS X TR AR AR/ (BAS KT 95%, BAR X84 5%), M ELHE 382
AN Java J7E SRR, N TRIWHERE R S #Emf IF S5 MR, R ai Ry 3 K 2. BRI KRRt
RFE N NERERE B HERI ), IR St 1A ) S AN = ] 75 RomvE B S A ) S B A AR AT SR, BE
BB R R, R FRORTER T & A AN B AR, B T oA R R SCE R BUH R ESE
S, T A5 R . AN SORE AR AR D — AN, A2 DR O 2 i s £ P VF 2 REAS DU AR TR 2 A W
IAERAVE/ AR SCHE, T 2 ME R, BT ENT AR J7 i Seal i e 148, T X 2o 5 B H Al i 80 & 32
BRI, X S AR IR I HE L

R 6 JRoR T NTHER) 3 MAANER B 5 L URAEPI N AR L RIRBL. 7T ULE B, <B AR a0
R o LU T 6%, 1X 3R B AT A B S A7 AE — 58 LU B R R ANBEHER . S3 8k, 75 A1 28 O R B
FEPI GG AR L (0P B A0 S 25 I T R I AV RE, BIUAE lexical w2y $8H5 L, 358 5@ R HIER LA 32
2 (8.9%) HYHUE /N TR A0 IIE, IH 29 2% (8.1%) KIHBUE /N TT 2R A AME. XUl Likfabs— € 2
JE EA BT R AR R AE R A DG I B 48 R BUEDRRAIR, R VAR SE A AT RE AT 72 VR /AR S 8 1) AL

R 6 3 MAHIERRIA RS

EELD i A KEn
HE 358 4 20
di bt (%) 93.7 1.0 52
lexical_tfidf¥{H 0.3368 0.1142 0.1499
lexical_w2vI3{i 0.3962 0.0592 0.0723

DA b 25 SR B, AR SCI B ) P TR A A BT R I R ) M A DG P I R R TE e A R Rl AR R, R
AR FRAATE — S8, Bl lxd TR ARSI = B RS AATE B R R 45 245 BB — B 1& Y, T Bk DAAS: )
VR TR — SR E B AR,

42 EEM

A5 Ry MEFE AR comment _len 1 conciseness FE& 3 MEIRERERE. HT conciseness ITHE P L ACTS
K, AR AT T AREK B code_len.

x 7R T 3N BIBREERGE R LIRS R vTRUE 2, 3 MUBR LR G s LRIE —L 8
& 72 5. B0 Funcom HUHE 4R (K7 R P B B 2K T TLC A CSN, CSN H4i 4L (M ARRS K 2 2% K T TLC M
Funcom, X th [F] B 3 BOZEEEN conciseness TEFRIIEAEF K.

RT3 ANEAREAA R bR i (E

etz TLC CSN Funcom
comment_len33J{H 10.4073 10.0342 8.5482
code_len¥3){H 53.3512 88.5488 33.5055
conciseness¥:{H 0.4212 0.2068 0.3942

3T 3 AEARERERAE I 43 A 1 L. T DA 4 R0 H0E 4 R B A FE R AR - 318 AM1Al 2 ).
TLC Fil CSN $udl 4 (1 70 A1 A5 KK ZE 3¢, {5 Funcom Hdla - AE BARIXIA] [3, 12] L AUFEA L] 2 % T TLC M
CSN, HEAATEREAC L A

1E LR R R, conciseness FEPRIE K T RE B R AG R AEH i, BRI AR WK DLt B AT Il 2R
Fr B A B R il 3ok =y AT RE RV UK. N T I8 conciseness FaFR A 75 SEFR S T 1A (97 B ) 3, AR
SCXF conciseness TAAREUN R AT T N LA 1 T — LML B 4. 15 565X conciseness AR,
A CSN iU conciseness TG 50 B 3E1T N T E, K conciseness 1A% B & ALK FE
T KIE B AR K E 2T 70 000, XL MIREA SR AT T8 22 57, B 24 LAt gE.
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20000F 7 g -
17 500 ¥ 80 000 + 2.6% 400 000 |
15000 - L s o242
Z12s00t 5 60000 - 5 300000
£10000 [ Ff [l £ " E
Z 7500 2 40000 | 5 200000 mz/
% 6% .
2 (s)gg I i 20000 - 100 000 |
0

3 3RS comment len $8FR AT

comment_len
Funcom

Kl 4 JEoR T L BRI ST RIS T S . 6 1 MR K (Sik 236) T ARG AR B 1) A 2B i B
BRI AT T 2 A 3 ROTERRAR G TR0, 20 3 A —ANAFI AL BAh, B 2 RRER T R4,
il 3 N2 B TR EME AR AL X5 B nT LLNARED Hh B B, A LB R . BRI iR T
{1 ASC A S 205 5. Bk mT O, K B 4 4 v R #B T RE AEE JR A ) AL 9] 4 HOVERE conciseness THARH
i, FEARRS K FEAUA 7 MG OL T, FERE RAFAR AN U, JOK REMAREY o B RAF 1015 BRG A1 1 T V40 1 5 (7%
B conciseness [HNIEAR, FBBK LR 636, BONE AL, MERILTF RES T L4, HILW W, conciseness Tatrid i

S A R AR .

511 VEFE: description - - - - - ------ landr () is the las2 driver routine that ,
upon entry, ( 1) checks for the validity of input parameters of the b - eigenproblem comment_len
(2) determines several machine constants ('3 ) makes a lanczos run ( 4 ) calculates code_len:
b-eigenvectors ( singular vectors of a ) if requested by user arguments (... N &4 M) conciseness:

static void fake_memset 127(double[] a) {...}
512 ¥EFE: buildcombomap

private void buildComboMap() {...} code_'len:
conciseness:
{513 JFFE: returns filepreference comment _len:
public FilePreference getNewFilePreference() {...} code_len:
conciseness:
514 ¥E%E: public method to validate system name for configuration returns 'true’ if system
name has a valid meaning in current configuration , else returns 'false' for now , this comment _len:
method always returns 'true' ; it is needed for the abstract light class code_len:
public boolean validSystemNameConfig(String systemName) { return (_ BOOL ) ; } conciseness:
Bis 1R tarafile comment_len:
protected void tarFile(ArchiveEntry entry, TarArchiveOutputStream tOut, String vPath) code len:
throws ArchiverException, IOException { conciseness:

/ARSI K, K.
Bl 4 QRS R T v M o0 AT 2 T 46

43 BRI

comment _len:

1 236

9.076 9

1
26
0.038 5

2

67
0.029 9
38

7

5.428 6

3
636
0.004 7

AL flesch_ease T grammar_error AN FEARE EARDIFRE NI H ARVE, flesch_ease WIE AR RE 1 17
M BE AR, grammar_error WERE RARRVERE AT RENIEVEAE R ZE . K 8 JBIR T 3 MFMEIEEEXH AN s L
HIBME S 8. AT BUR I 1 flesch_ease $akr L, CSN F MK T TLC A1 Funcom 8 4L, 150 BH i3 R 1) ) s
M FEWE K 75 grammar_error $ek5 L, Funcom HRAEMI(E B AR T S 4h =3, Ui HyE B 0B vh s R B b,

RS 3ANBUREL BRI bR LRI E A A £

" flesch_ease grammar_error

PR i T i T
TLC 63.2245 65.73 0.1636 0
CSN 60.1489 63.36 0.1524 0

Funcom 62.7598 66.40 0.0205 0
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T 3 ANMIREETE flesch_ease Fbw LIIZE R IR U] G, BREA S — M EOR 4 (TLC) HEAT 4 1945
YRR, [ 5 M ILTE flesch_ease Tabr LI R 45 5L TR BRIP4 e 42 5 AR FBLR 1 -3 Al 30 18, 0 B o 55
SIS ERIBRE 2. BIF 5 TR, flesch_ease ¥R (B3 16 FEB K FLAFAE — 2L MEAR T O TR MY AR, 6
FEAR A PR e .

0.020 0 -
100
0.0175F
200150} ; 50 1
5 00125} : : ol
> ' |
= 0.0100 ! <
) H g —50f
£ 00075} : =
A~ 0.0050 - i i 100 |
00025} E 5 _ &
. . i 150 | o
-150 -100 —50 0 50 100 150 TLC
flesch_ease Dataset
(a) Distribution of flesch_ease (b) Boxplot of flesch_ease

K5 TLC BURETE flesch_ease $ab5 L[ 43 AL TE I RIFT I

T 5T flesch_ease TabRid IR R B A A% . R HIEAAAE A &, A SO CSN Hdfs &£ i 1
flesch_ease Tabr A& 1) 200 2B HEHEAT N L0 HT, Horh flesch_ease Fabr i {RAE N—1647.94, I fH A-118.71. &
SR IIX LS flesch_ease TRFR I K MERBSIAAAE U T RE il VR I L840 40 & 1) 7 BRSO 223X SRR AN ST
F B T A H 22 A AR HE R A, I HL SR R38R W i 44 ISR YRS 4 23 B SRR R R S e R A 1)
AR AR A R R M. B0, bR “getDate” (I 7E B “gets the date™ffi B4 5} i3, 1 /7 ¥2:“printDeadClassConstant” [ i3 B
“overridden in typeprivateddeclarationgenerator™ & Hf 2 1RI VL ME [ 52, T2 flesch_ease YabnAEH K. AR SCIL K I
M AFEARRE AR B RTE S MY, X 7] R85 HE S G i # h Fb A 740 K.

R 9 JBINT 3 NMHRLETE grammar_ervor Fabs LIIVEAN 45 14345, TLC 1 CSN B34 grammar_error
N0 BIREA & L2 /N T 90%, 2 KT Funcom H#i4E. XKW TLC Ml CSN ot £ vh i3 e ) 1812 B iR A X
Funcom #(#i5£ H £, X W fE5 Funcom HHE S AEMNE I 00 1 B I 1) Pl Ab 3845 K.

#9 3B grammar_error ERRIIREA (i LG (%)

sk 0 1 2 3 4 5 >5
TLC 88.7 8.2 2.3 0.4 0.3 0.1 0.1
CSN 89.1 8.1 2.1 0.4 0.2 0.1 0.1
Funcom 98.0 1.9 0.1 0 0 0 0

A SCIE IS AN 53 A KB, grammar_error $8AR T RESZ 2 7 TR, HE WA SR 245 5455, i T nlprule
THMZ N, SECEEREE W2 ; R A, BRI k. Bkl W, grammar_error 185 AJ
DA 43 s W iE R A 1, A E TV B A A A TR — LRk i A% 2, 1845 H RIS ok 2 1),

44 BRAM

AILE X T AR coefficient Fll mesia >k FE & ARG RE 09A F 14, 17738 R B e AR R AR VR AR O TR 15
T2 4 A 7158 B D, JE B WS RIS A . 2 10 BR T 3 AT U R B S 701X AN Fa s L 13518
e fz4g. v LRI, TLC 1 Funcom (35 88 ARSI R 1A I PEZE = A K, 1 CSN BB SETE coefficient Tatm LHg
&, £ mesia Tahr _ERGAC, BB ZEIE R DA ER AN RS B AR D,

BT 3 MNMURENZE R A RE, I ARG 8055 TLC B4 1T B #r. I 6 /R T TLC i
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LETE LIRBEA IR EIAEN & R A AtE L. ST coefficient A%, TLC K145 REF 545 T [0, 0.6] P, HA X [a]
[0.2, 0.3] N HIAEAS sl e e, 5T mesia 8w, FHEUETE X B A 20 % BT 5 TR, BARN AN
KRR, B T SMRAE AL, BT DUE B L A SRR AEAE SR 5 coefficient {EIT & (>0.6), mesia [HITAK (<2) W, XH 50
VEREIAN 7815 B RD, WP R E I B TR,

F10 3 ANHERELA MR bR LB R A3

coefficient mesia
itk — 5
¥IE LR VA BIME SRR
TLC 0.2642 0.25 43088 43127
CSN 0.2904 0.25 4.1367 4.0980
Funcom 0.2586 0.25 43786 43097
17 500
17 500 +
15000 | 15 000 -
12500 _12500¢
Q L
£ 10000} £ 10000 ¢
=1 =
Z 2500l Z 7500
5000 | 5000 -
2500 + 2500 F
0

0
0 0.1 02 03 04 05 06 0.7 0.8 09 1.0
coefficient

Kl 6 TLC HHRLE coefficient 5 mesia $a¥5 534

T coefficient 5 mesia 15115 7775 FAFLZ AL, BRIBEARSC T 7B RT B /R 2480 R4, 9-0.8679, #H
FAERR R, FEF, A4 7 YRR 5 2 BT A S MR AR IR AH DG R 4L, IR coefficient Fl mesia 5 /M HH R
PR BRSO A AERE B AR G (HEXHEAE [0.4, 0.6] IX[R]).

7 AR T 58 FPEARCI SR A1, ] 1 BB k48 1o flil, XS T R i) BLEaESS . SR i TS 4
G BA BRI, 2R A 2 T DB S VA R RS AL T 3R AR, DR R AL I A ME B D, coefficient
EE, mesia [HEBAR. B 2 MERFRFEWBIHR TARIGWDIEE, BEHAET HEZLFAFLENER, Wifa
consumer is selected”, [A 1M 584 Bh T X ThRE I EL MR, coefficient {EARXT AR, mesia AN H . ) 3 FIIERBALIE T
TENRIE T BESANE R, BRI INET BN A — A HVE. coefficient (HEAR, mesia {HH = HILTT I,
coefficient YeWRA mesia 1805 B AR ERFME B, IAh, AT R B T HIAME M, Zanf] 4 F7ERE mesia {EE
i 151, “too many inout parameters” ¥t iZ 7 VAN S EUE 2. (HR X 2B T A& 2 B EW@EmER, A
EAERNERALR, B TS, R mesia &R, 38 75 B — 250 fr F R i B P9 25 LI E A& & 1) i
VERE.

45 % |

AFT53HT T TLC. CSN Al Funcom X 3 i FF i E s &R (1o &2, 30 B AT 40 5 R B AR EE AN R R FE 1Y)
AHER . TSR ZE . I TR AR I, LR N T RRRR TR B D, MR E I B AR A K. BRI

FHOGHE: H Al E R R A — T FOB AL TR B AR AN AR DG IR R SO B W THUAE S P s — 2
TR A BT R DL 4 P 3 BN HE i/ AN FH O (4 19) 8, {ELATI A7 A8 Gt 2 Ak

ATV PR AN E B AR R . RS B B35 25 . X T H0d 4 30 a4 7E — LUK 0T B IV E R AR,
G 1) KRR, SRR T S 2 A ERIME B, 2) W MR s R T, W REEAE R
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3) conciseness TaFRITALAIIFRE, MR T REKC T I i AR R ARSI K. 4) conciseness 3T 15, BOATUK IR
SR AT R £ A 0k A7 0 [ 52 PRV, SR R L B pR 2 A R PR T AR R, BRI R T v

PRI AT, thAh, IUE BR 4R TRAR BEAN 70 4%, A7 7E — LS R Py 28 AT )RR, G 280G RO TZz n DA 8.
B coefficient YaAr AN mesia Ta¥R A BTV RE A FIVE. 20 500 SR A2 70 3 - B DA 7045 B, X

TR B FBIAK. BeAb, S uT B £ IETEAE mesia (53 B IR, AT g2 MRS, B m L JE.

511 JEFE: calculate number of security servers

public static int calculateSecurityServerCount(int externalsessioncount) {...} coefficient:

512 EFE: show the consumer context menu if a consumer is selected.

private void showContextMenu (final MouseEvent event) {
if (consumers.getSelectedIndex( ) > - NUM) {}

53 {3 FE: replacement function for System.currentTimeMillis
public static long nanoTime() {
wasTimeAccessed= BOOL;
return currentTime* NUM;

}

B4 ¥EFE: too many inout parameters

mesia:

coefficient:

mesia:

coefficient:

mesia:

public static void calculatePendingGroupDiffs(MitroRequestContext context, Collection<?

extends PendingGroup> pendingGroupsList, DBGroup org, Map<String, DBGroup> existingGroups,
Map<String,GroupDiff> diffs, Map<String,MemberList> pendingGroupMap, String scope)

throws MitroServletException, SQLException{...}

mesia:

K7 ACREEEREAT I 7 AT (K T = 451

5 HBAGEEERNREST

coefficient:

0.6
1.9267

ATE ISR 3.2 BRI PN HE Ao MR E R AR 1% Code TS AR AR TR (i SCIRTAR AL A RE) 15T
BEATVEAN A A, T T R 4R 254 B2 TP AN A 4 L

51 XM

K 8 R T AEMER . N LSH R KK BLEU £ N LS HERIE lexical_tfidf M lexical w2y H I
fabr EEUE R AR TEGL. TTLAE 2, B lexical _tfidf (A BT &1, N LS53R LU A T R, AT CodeTS A8 kit

R ELBIARRFEE T, A 5680 LT A 2218 T F%.

== Generate
mm Dataset
Low-BLEU

Probability (%)
"

0 0.2 0.4 0.6 0.8 1.0
lexical _tfidf

[N S B
£ 0 0
T

Probability (%)

[ )
NS I W ]
T T T

8
41
0

| = Generate
| == Dataset
Low-BLEU

—1.00-0.75-0.50-0.25 0

0.25 0.50 0.75 1.00
lexical w2v

K8 3 MEREARTE lexical tfidfs lexical w2v L.[554i

R IR T 3 MNERESEPIER s LR E M A8 7T CLE B, AL REAE lexical _tfidf $6h5 f B
g b TR P AN TSR, R E R T S AE E 2 B ES. B LR
F, % BLEU SEM N TIEREAE lexical tfidf b I BME AT A7 2] 2 SEAR. 1K I RS 2 10k 5 S 1 1AV 3 B 4
b AR TR AR A AR K, 2 B BUIS ) BLEU 1H. 1E lexical w2v faba 7 T I 5 lexical tfidf 9%
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AR ZE R 2E B R AR TR SR SRS BRI BE 3 . 295250k 5 RS XAl 38 SCRIBLEE AR, A eiX
PR R 2 B TR

R 11 3MEBEEGAE lexical_tfidf $bs_ERIGEiH1H L

izt A ERE ZHTERE {KBLEU%E
lexical_tfidf ¥4 0.4173 0.3051 0.2449
lexical_tfidf H 5L 0.4050 0.2712 0.2078

XTI BLEU £ ERE, AR SCHHT T kB 100 0. SRR RV ANE S RS RRS 1 E 450, R
A ERZ AN, WATSCANR, SRR AR G W] 52X 52 2 B E RS, BB E S T E BN SCHIE
B AER, SEERAL T R SRR A R, HEREHRN. Nk, AWK BLEU £ 7 A T80T, 83, E
1005 54 v ERE () BLEU 1528 0, Bl 5 N LZH MR A B8, Ahahi 100 56808, /- S H 3R i SR .
SRR, B 34 %5 ER SRS & %A KB, BRI A Z EEEE B, B4 fixme™to be removed”
25 B £ %5 HIERY Ny visible for testing”, R ZANHS 5 MEARAL )% K.

25 b, AR U RS BUR ) BLEU {H, — H T2 FAS HERAR GBAMA K, 75— HTH, SR RS D
VW REE, Ja T HE 5 T ey
5.2 AN

B9 Jeon TAERGERE . N LS HER L KAK BLEU FH N LSBT R AR comment_len. conciseness
LA, TTUUE R, ERGER K LR 3-9, X A LA EE T T ATSHER, SAthE
N XREREIERA LT AN TS558 = S, Ak, 1€ BLEU $2745/8 T 9 AOIX 8] L A Ee il AT+
ANTSHEFREM. YKERTET 12 b, K BLEU £75 % X8 19 L B4R = F A T3 RE, iX R IR K 1R
TR R, BE A 5 IIRHRAIG ) BLEU {A.

42 F
== Generate == Generate
36 | mm Dataset 40 mm Dataset
Low-BLEU Low-BLEU
< 30r e
S, = 30F
224 2
S 18+ S 20
2 2
& bl =
10 -
6
0
0 3 6 9 12 15 18 21 24 27 30 0 0.1 02 03 04 05 0.6 0.7 08 09 1.0
comment _len conciseness

B9 3 /MNERRESTE comment len. conciseness Tahn L1154

XF T conciseness Tatw, A IERAE [0, 0.1] XA FIREA LSR5 T S H R, 5 & XA LG 2R T
R 150 WA b PR R B I T 9% . AR 28 im ) X TB) Y, IS BLEU B2 AN T- B3 St 2 90 tH 3 my R AR LG 315X
RYIN AL+ R A A
53 BAM

Bl 10 R TAERBUERE . N LS H R U KAK BLEU £ W N LS ETRAE flesch_ease 85 LINES R, WIZ
R AN B R H, ERERR N flesch_ease TRAR SR _F s T HUOR 4R A TR, X 14 BR AR UK BB H) BE
{1 5 2 3. MWAETE RIE PTG t, AR B RE A 0 A S /b, SN B H AR i 175 00

TR T 3 NERBRESE grammar_error AR L RBESE R, ML TR E P N TSR, E e
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- IR RO /. IR BLEU SRR E 2. BARMZISAR I — i A ik 22 1), (H 1245 R th 7 i 2R

R T ) 5 R e ST R, SR D AT TR A TR R

— Generate
001751 g 100 F
00150 Low-BLEU 50 L
0.0125 0F
2
2 0.0100 | =50
: g
2 00075} ~100 ¢ 5
o L] o
0.0050 —150 o o
o o
0.0025 ~200 o
olims v g SR -250 | , ° ,
—250 —200 —150 =100 =50 0 50 100 150 Generate Dataset Low-BLEU
flesch_ease
K10 3 MERBEESTE flesch_ease TRbR L1504
£ 12 3 ANEREST grammar_error YI1E
HRES A R ZHETERE {KBLEU%E
grammar_errort3){d 0.0366 0.1613 0.2340

XHIE BLEU £ 100 2% £ 9N T2 M BoR, 248 5 R I 25 B0 AT 14 5%, B E SRR TA %

B, s 2 AN TE DR B, AR S T AR R A AT R

REESE SRR, LT N L2250, A v R S ] B0 5 3%, 10 5 A J0 o 10 B 1 1. A s e P AL
i BLEU {HIUFEA, SR A S KIEE R TR E L. RAE LT, 258 A S 775 1 4, ] BLEU T4

R
54 ARM

K11 R 1A R, N LS H R UK BLEU £ (N T2 HERAEA LR AR bs_E BTN 45
DATNEDL. coefficient X WERE 5 TTIERE A IRNCE A FESE, AL TERER coefficient fEAE [0, 0.3) XA _L i HLA1 ) 2
T NS, LE [0.5, 1] X 8] LR ECBIEE S 5. mesia RBHERARS T 75284 (45 B A R B2, A iy
LA St A P IV RELE mesia $obr LRI 56 BT, 5N BRI, 1A R mesia {845 73 A1 £ 5
FEME 3 AT Y. AN TR AR VT 45 SR 85 St A R R ) T 5 77 18 4 S R

25+

20

Probability (%)

0 0.2 0.4 0.6
coefficient
11

== Generate
mm Dataset
Low-BLEU

0.8

1.0

Probability (%)

== Generate
mm Dataset
Low-BLEU

mesia

3 MNEREEBTE coefficients mesia Yabx LI A

KK BLEU £ N TS HTERE, FLAE coefficient 18 br LS A0 T 52 L KX 8], TI1E mesia fabr L TE5E
TSR R DR XU B TR B SRR A RO VAL A R A T 2 RN TR A B AR I T B K A R AR A
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SN TARE SR, PR IR il RE R B S 1R 5, RO LA .
55 % ;|

AAT M T SRR E R A 5 1% Code TS AL iR (1o &, 45 SRR WT: [ 2 2F R R 3 A 3 VAN X
SR R, SO, B A R IA A R B I AAME S R, B — P R TR R A T
. AR ) BLEU (BB, BR A L2510 R 1AL s FERCR DLAR, IS 2 KRS B EREA B i AN, V1%
TR O AR BRI SR B

FHIRAE: B B2 B R R AR R 2 A A SR AR 1) T 5 RS SE DU AR 8L HUS I BLEU B — 22 225 A
TN LS HVER S ARG ARBLBE SR, X W] e PRI L — RS 0 N LS B VE R A ) 2 ARG 1 o J2 1 R A
W, BUA R RIE DU B, — R N TS HERA 5 5 AR B SRHK, J& T

v E: AT BRI AN TS558, A RRER R B, MR B RN S H TR A SR
Ko WAREZ, A2 AERE T REAE LA 7 5K, IITHUSHIRH) BLEU {H.

FARE: MIECT N TSR, AR AR SN ] 5 5 152, A2 bk fe b b SEAN TS 5 th DA O, 1 A0 45 40
AR, ARG AR L A SR S B BLEUAE MFEAR, KSR S AR R (B AT
Aoy FRSETT ) FIRESE 2. IXAMEOL T, S HTERAR S A7 AR R 17 A, ] BLEU {H PO R AL 538,

AL AR A SO EBUR T RS A AL BRI RER, A B SRR RER, MRSHTR
FHEZ RN SRR, W AR A I MEE, M AR BT & 2R 17 BLEU (IR

6 ChatGPT £ ERHIRE N

IEH, LA ChatGPT AR A KIE 5 B RAE Yot TREURIRAT 112 3. B AR R BY, ChatGPT A= sl (7 B¢
#£ BLEU, METEOR, ROUGE-L fii#5 _EIRIER L2 55T CodeT5 A i RE. SRR 5T SC A 2047, AR IR IX
S AR ABL P FE AR A A DU W AR B R SR BRI R AR 55 v T LR o A KO R A AR R T, A
W FRERG A SCR B — S E BN FE AR S T 20 M1 ChatGPT AE R ITERE, I3 S CodeTS A MIER AN TS
FVEREIEAT X LG, DA RS SE 47 H R I U BT ChatGPT AE Aid B 1 S bR 4.
6.1 EEANFER

A48 Sun 28 A PSR ) prompt (“Please generate a short comment in one sentence for the following
function:<code>") JJ CSN AL F FEHLAHMELT 2 000 B A= BiE R, Hob A B VEREA CodeTS A2 B RE
AT PR RN LA AT

T ChatGPT 43 T KM SCARFARREE A Il 2k, BAG R GRBRARACAD . ARk B ARG 5 RE 71, BRItk AR 3L
F I ChatGPT AEMMERETEAERNEEE (ERAMN). BAGIFRERT R, BERH, A7 EHTH
FHEA8 R mesia~ (B TEABAR comment len. B SRMEIRAT flesch_ease, FFEIT BARII B, /- Wik FEMI N AR

W, M HE L. AR,

12 &R T ChatGPT A2 BB Code TS A2 i i BEER R 8 45 mesia b IVPANT 45 R 1 70 A0 5 L.
B 13 JRoR T P A BOE R BRI 70 A 7] LUE B, ChatGPT P2 A FVEREAN CodeTS P AR MIERAFIE R 2
St B G, ChatGPT AE UVERRTE 2 /3 A 1F mesia 51 I X4k, 15 B AR SO RBRARN T e 24 R TEZ NE R,
FIR, ChatGPT AE UKV K. CodeT5 AL BERE MK FEIME A 6.53, T ChatGPT AE Ut B K B (L 2] T
21.81. HIEAT WL, ChatGPT P /ERIER S A E+EH N A,

BRIFREA RSN, ARSCETHE T 38 AR B RRTE B AR ABATR flesch_ease FIIRIL, HAERMAAMEHEER, B
HHIBHE TR 71,16 A 52.02. XY HIAHEL T+ CodeT5 AL B H I 6 23 32 HIVERE, ChatGPT 7= AR VE AR AR 52 52 0 2 W K.

Bl 14 2 B R T A ChatGPT A L IERE S CodeT5 A AR 6. 5 N TS H RN, 7] DU 3
%% ChatGPT A EREIHF & 156, AT LLE H ChatGPT AEiE B KIERERTF R4 —F, 5N LSHERNE
SRR, BAMORE, 7261 1 th, N LSHERYS CodeTs A iy B 1 B% 1 T “back substitution”, 2k 14 75 F2 413K fi#
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AR B IR. ChatGPT AR R i) B U A0, 15 % b 78 1 1) 45 /S “using LU decomposition™, BIfEH 1" LU 73177
V5, 1% ARH 1) S 2 R 45 H R IE S B, TR T 7R RN B A CRS, i vl i VR AT X — 15 8. #E 2
ChatGPT MR N A RFEEMEE, B T ANLSHETRES CodeT5 A BT Bl N & ——45 AL IN & &,
[R] A ¥R 6 T AR RS HH ) 7 PN 2% “using linear probing to rehash the elements”, BT i 28 M R M5 X 70 2% T BT 8 A Ak
BRIk R REETTES A, MR R X —FE.

40l == CodeT5
mm ChatGPT T
351 35
g 30+ 30+
225 25
£ 15r 15t
10 +
10 F
S5t 2l
5t
0
mesia CodeT5 ChatGPT
Kl 12 CodeTS 5 ChatGPT 4z lIERETE mesia $ibx I Kl 13 CodeTS 5 ChatGPT Az piiE R (1K B /A
fl A
private ColumnVector _backSubstitution (final ColumnVector y) private void shrink() {
throws MatrixException { int oldCapacity = data.length;
final ColumnVector x = new ColumnVector (m_nRows); if (oldCapacity == 1)
for (intr=m_nRows - 1;r>=0; - -1) { return;
final int pr = m_aPermutation[r]; E[] oldData = data;
float dot = 0; int newCapacity = oldCapacity >> 1;
for (int c =r+ 1; c <m_nRows; ++c) { E[] newData = (E[]) new Object[newCapacity];
dot +=m_aLU.at (pr, ¢) * x.at (c); for (int i = 0; i < oldCapacity; i++) {
1 E e = oldData[i];
x.set (1, (y.at (r) -dot) / m_aLU.at (pr, 1)); if (e !=null)
} LinearProbing.add(newData, ¢);
return X; }
} this.data = newData;
}
NLSEER: Solve Ux =y for x by back substitution. NTLBHE TR Decreasing the capacity of the table.
CodeT54E By ¢ :  Back substitution. CodeT5E B M. Shrink the data array to a new capacity.
ChatGPTAEB{F:#%: This function performs back substitution ChatGPTAE i F: This function shrinks the data array by

to solve a system of linear equations using

half its capacity, using linear probing
LU decomposition.

to rehash the elements.
(@) i1 (b) 12
14 ChatGPT 1 CodeT5 A RFERES5 A T2 BRI LLZE 51

25 b 45 KW, ChatGPT A ERE M A 2R TE A F 8, XT84, ST 21045 B, X85 B A6 55 1)
TER F FRARACRD. E 2, B FURE R ot R I ChatGPT 4B A K 7 B4 ) T 5 ARAD Dh G AT VELN I i, W K i AR
T REEE %, S ECERE UK, A B SR BRI T o M DA IR 3 S 2% 2448, AR S H i AT ) prompt %884 i 55,
AR RS LA IR AR prompt, A% Bl CRD R (1 AR i, I 75 & TR R E IR 75 K.
62 £ M

X FAE G AY, DL ChatGPT AR IIKIE 58 A RIS ER N A £ . AHAMES, HRTIFREE

TRON I B AR AR, (LA TUAS AN 58 352 AR i AL R SR ACRI VB P DAY BE ML ZAR A T A 3 10 5 B AN B A 37 5 AT A
AR

7 BRMES

ARSI 4 NYEE 8 AR TR S AR IR . ST VAR 2R BRIEREAN ChatGPT A= i A GRS B
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BEAT T BTRAEAN RIS 4T, T RE SN AT AU A5 10 A AR B EE R BT AR B R AR AR . BB AN U TH.

BRI 4 EERIPE A PR bR AL 3 L, AURSRE R A PP 22 FRYERE, PR TR BN A, A SCEE KR
SCHR I e AR B, R T H AT T AR ol SOG4 ANERE, I S IUA AR LT W R B R AR R, A
SCTAR R, IXEEEAR 1 0 B R 45 AR L EMIE, 487 1 AR R A F A 35 v B TR o o v, A [A]eE s 7
TRFR AT R, AR oA I AR, ASCHUR B 7 PR HR AR K47 RV 1 Rr 52T, R An e mf P R VP D R
SE RN TH LAY 5 R B SCAARLUEE, T RE TR H — LE W] B R B R. TT0 HL, A2 SEBRIG O, AR RTRES 5
BOT AR TR 57 5 A AN [ RV aid. PR R SR ) T AR T LA R AR AR R O 1 5 R AT S 75 3R, B 1k
Mo ESCHEVEAN SR AR AR BE PP 7 i, DS MER S A AR R T

LA FE R R b, AT VR Bl SR AR A 107 125 B e AR T RE 2 S AT FU 45 1R IO A e ARSI T 3
AN E T AR E RIS 4, g1 5 X008 Java, DR TE 45 R AT REANREIE ] T A HOgm A 18 5 MBI 2E. 28
M, A SCARE A VPO PR PR A ST TG R 8 5 10, 10 L 3 A S S8 AR ARSI R A AT 55 b 3 i B 2, DR L
RN LA — 2 ARFRME. A, AL RS T CodeTs —Fh S AL VR R AL il 7 1% CSN £ 42 (I A A2
BB, (H R A6 18 SR, R A ARV E R A BRAE N IO 2 TR ST LIS T IR RUR. RkFIE = E 2
TEREAE T, IR S 2 R cdn G LT RS, DUSE N 4= it F 78 B 3 26 i B 1A o

8 BESRFKMR

PRA I 1 ) R4 T D 5 T 2R AL S )z ALY B B RO AR R B P
M TT IR SCHE, 2R IR TR 2 S AR AR BT VA B B 1A O B A A RRE AR A B RV EAN DT TR AR ER
PR AR 1 I TARAE VRN ARG TE R o I 25 18 (K 28 B AN 7 3%, 8 LA b, S — R 50 B Sh LRIV 4R
bR, BER 18 BT O 56 (VR R E 07 BURTERE R, 45 Y T — X RSR I U S5 N E A A BN L
P I TR I, AR SR AR I T35 T AKRA MELIE T 5 1, DAY RE RS S 4 M EA GRS R AR AH S E .

(1) ST I 17 37 5% AR ARG AR o B VA A Y

TR SR VAN 25 S8 I Yk e SUBONTEZ, 70 Y FERE LUREAL, — SEiP O fa b (A £ A A R & o pf k. i T
TERFEAEA F) 557 R AR R T e A R A 75 5K, PRI B PP 535 R /5 2O BT A ). B, A8 75 2R e
HER AL IE AR DI RE (137 55 T, AT DR B R EZ A PAR 7 3, MR A2 75 wT LA AR iR 2R A 1 7 OR B i R
()5 i AUt 5 B 2 ST I 163 55 14 20 4 FEE AR T e S e VP A A2 ), DA e e R S VA S
RAR

(2) ey e o (A RS TR R T T A 2

A T TRCECHRE 5 v A AR il A E AN HERf < ok = A AR J2 55 il AL AN 2 e A A R ) )1
ANVEAR 7= A R, 0 HANE T 5 8205 325 00 BRI AR RAE ARG ARE B S PN AR (0 SCHE T, 3 7 B4R SR A
Ry 3 e R N AR Bt SRR B vt A 3 A R R A R R

(3) RRIET KIE 5 B ATE R A i S VR VA

PR G AR TR 25 RO ¥R S Y A A — R O TR R AR RE, T KA SR (B0 ChatGPT) A2 il 7R Y
BEHaFEEBONIUK AEEEE. Ik, e Bk i3 S KiE 5 R A sl i 2 TR 8 T B0 R
FOVERE, LA KT 5 R PAN AR AR (5, A2 AR T E AR IR R AR AL
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