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Abstract: The field of software engineering has been significantly influenced by the rapid development of large language models (LLMs).
These models, which are pre-trained with a vast amount of code from open-source repositories, are capable of efficiently accomplishing
tasks such as code generation and code completion. However, a large number of codes in the open-source software repositories are
constrained by open-source licenses, bringing potential open-source license violation risks to the large models. This study focuses on the
license violation risks between code generated by LLMs and open-source repositories. A detection framework that supports the tracing of
the source of code generated by large models and the identification of copyright infringement issues is developed based on code clone
technology. For 135 000 Python codes generated by 9 mainstream code large models, the source is traced and the open-source license
compatibility is detected in the open-source community by this framework. Through practical investigation of three research questions, the
impact of large model code generation on the open-source software ecosystem is explored: (1) To what extent is the code generated by
large models cloned from open-source software repositories? (2) Is there a risk of open-source license violations in the code generated by
large models? (3) Is there a risk of open-source license violations in the large model-generated code included in real open-source software?
The experimental results indicate that among the 43 130 and 65 900 python codes longer than six lines generated by using functional
descriptions and method signatures, 68.5% and 60.9% of the codes respectively are traced to have cloned open-source code segments. The
CodeParrot and CodeGen series models have the highest clone ratios, while GPT-3.5-Turbo has the lowest. Besides, 92.7% of the codes
generated by using functional descriptions lack license declaration. By comparing with the licenses of the traced codes, 81.8% of the codes
have open-source license violation risks. Furthermore, among 229 codes generated by LLMs collected from GitHub, 136 codes are traced
to have open-source code segments, among which 38 are of Typel and Type2 clone types, and 30 have open-source license violation
risks. These issues are reported to the developers in the form of problem reports. Up to now, feedback has been received from eight
developers.

Key words: large language model (LLM); open-source license; open-source license violation; code clone; code search
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PEAER, KAE 5 BRI R MR 1 A ARE 5 A HAT U, 1%t BERT Rl GPTY RSB AE SCAp 2, HLgs
B S5 45 Al ARE S AR5 U T B35 R sh . B A KRR 5 R SE (1 R, #110 Google BigQuery!'®, The
Pile!”, The-Stack™%%, 56T KA UHD 4 48 T Sk I KRR TE 301k TREAT 45 th AT T B35 b . X S MR B 65 8 2%
O 5E R A TRE SR AT 55, L RAD A Bl RIS N4 ARADE A QKD B 2 DL SR 43 W55, R AE L RE 40
I 1 T AL R 2 P OpenAT #E ) Codex!" . GitHub #E H ¥ Copilot!"™. 7 D 3#h4fi H ) CodeWhisperer!' .
MetaAl #f H () Code LLaMA! A J% Hugging Face #E H ) StarCoder! "4 1" FL ¥R 5 7£ 38 1T 2 54 QRS 22 4UF1 B 5%
T4 RS TR N LA 7).

JUE RIS R T 1 2 A8, A0 B T TN R AR 08 A I B0 45 v e 6 & BURR 1 A A5 BN SZ ROBLIR S 1T A
2%, RN AR TR [ B RA (A R A B I P R T IR BBk M. B AT B, GPT-2 LA J% Copilot A5 7 Fif A2 i Py
AR P B BT I A AR S A N BRALE B PP RS 2 1, B AT AR B AR Py A AT RE SR T
TR X 45 F B ). GitHub Copilot 8 PR F 23 FE AR5 I 5 1T ThT I P2 5° 52 OO SR AR VR 18, BRI 90 12
6 P YRIATE H, Copilot A5 BRAIARAD AT & 5 PR A DX A AR RS AR, 1 1 L8 AR AD A2 R VF Al E (2031, i 7 VPl
WEZRK. X BIUR T AT RS A= il N A B AEM. D0 H 2 KA AT e 2 1 12 28 i S2 TR VR RTE Drdr ARTS B,
M P AN R VPR UE 263k N 28, IX AT RE 23 S 35U VF mIIE i 5[] .

K 1 m Flask HEZEFF & % Armin Ronacher 7Effi ] Copilot 4% fast inverse square root float /A%, & I Copilot
AR T R RS 5E A BURARED A B, PRSI R, R R4 D R R e A5 S E B, <
2 A BT e (i A RY B 32 GPL VR RTHIE 203K, 4R1T0 Copilot 2125 T BSD S8R i IR YR 4 ) 3E 75 1A ), 76 Kods
BRI KB 5T, X P TR IR VE AT UE M SR AR 1) AR (R SN 2 2% R AL A AR vT RSk B T TR IR AL X )
XA F B, 33 AT AT i FR A5l S 2 0 R R R IE i 240 5 2200 DR bk, AF e KA R A J AR 5 IR A X P AR Y
PRVE AT UE IR R ) R, 5T A RO BB AR B A A0 S B AR B L

T HIF 18 A A TR 90 KA B A A QRE R WAL 0 1) A SRS — 25 ), A SR TR S R AR T R T —
AN SRR KA A AR RS WAYR -5 OB R 10 ARG I HE 4. A2 SR A 56 AR B A R ARS8 IR R A6 J H B AR TR,
B3 i PR AT R TR IR VT TR SR 30T, T A A QR 75 A AE VR P R R )
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//fast inverse square root float 1 float Q_rsqrt(float number) {

"; Armin Ronacher @ GitHub Copilo lQl’lg i

2
3 float x2,y;
1 don't want to say anything but that's not the right license Mr Copilot. 4 const float threehalfs = 1 -SF;
= 5
6
7

X2 = number * 0.5F;

y = number;

i=*(long *) &y;

// evil floating point bit level hacking
8 1=0x5f3759df - (i>>1);

// what the fuck?
9 y=*(float *) &i;
BSD License 10 y:y'* ( th-rccha]fs -(xX2*y*y));
11 // 1stiteration
12 //y=y* (threehalfs - (x2 *y*y));

@l 13 // 2nd iteration, this can be removed
14 returny; } : :
' ~wi Rt
GPL License M L

Y=
> SeA— B ™
AR, BRI, R L
> RS FFIRFTIE A  PaM
SRR vs, IR AR

BT ORI AR A o B T I T AR s )

T R ARG A AR P RS 3 B I G 1 3 s 1 5 7 6, FRATTR 9 A TR ARG KA B AE R 135 000 4~
Python ARG F B, I IZHE ZE7E I8 AL X Hh 3 AR il 30047 TR R VR AT e 28 PEAS I, Jd 0 ST e 25 3 A 1) &3
R A BRI ARAD 25 KRR B 5 B T R A PR 27 R ARE 20 A Rl AR AL 2 75 A7 1 R/ W IE B 1 XU 27 L S
TR A AL B 0 BB A AR 2 15 A7 R VRV AT TR RS 27, 48 7~ R AR Y AR A= i AR TR AR A A 152
M. IR SRS R B BT 51 R A Mol 236 AR A AT 7R RROSLIES I XU 77 THT (19 V.

I AR 905 RRASL 3t R0 I AR U S0 %o A 28 A R AR A 905 43-#, FRATTR B

(1) 18 KRB AL B 135 000 4 Python AFG A, A 109 030 MEELATHORT 6 1T, Forfr 70 542 4 (64.7%) K15
nf DULE T 56 PSR B AR L ARAD A B, ST @i AR A 3 428 AR, P47 68.5% MIARAD ] LA JE £
e TR FRIEARES B 38 2.2% MIARES AT LR 2] Typel TR B RIS A BE . T35 17.8% A% 0]
PAIHYR S Type2 7oA AT IRACHS A BR. Ak, CodeParrot 22 516 AR L - Hofh KA 3R 1 8% 2 H4XAS, GPT-
3.5-Turbo PIEEIFIARRD D, T8I ARG #2458 4 A2 BRI Y, P39 60.9% 4 CHS w] LLB IR 24775 5o B (1 FF
PEARRD F B

(2) i3 A T 7 2o 2T B IR AT B N 4R, FRATT R I RS B A A0 2 e o (1 AR N 25 S 5 VR 1 8 S
FUSEIL e AMERATT A R AR [R] (4 K AR 2L BT o B (AR B 9 AR B 2 22 57 Rl 2 CodeParrot R AR, & 5 pe T FF
PRVEATUE 75 B ) SCA IR, X Fil I R 7 AR B b 5 9 55 DL, A B A R A B 55 1) SCR% P9 %5 (Doc String), GPT-
3.5-Turbo ARATI | SCRYFE T 1 ARG T fE.

(3) 81.8% (1) H AT A A i (ARG AR ] SIE 3B A0 U . 7E 43 130 MBI 7 iEdhig A g e, 42 3 127 ™MK
58,2 FRRVE ATIE 75 B, GPT-3.5-Turbo FEHY A AR BUAT AT FIS VR RIIE 75 8. 383 %o bU R AR AR R 5 i IRARAD 2 ]
(R FFIRF FTAIE 7S B, A A TR AR A i AR 2R 75 B TR T 5 IR A GRS I S A VR T E . S9 PRI RUVETTAE DA K
PR P IEZE A o EL R 51.9% 1.8% LAK 21.7%, HAr BR#I ¥R AlHIE Y GPL-3.0, GPL-2.0 L& AGPL-3.0.

(4) GitHub £ X 7 B AR 2 A= il ) AR 0D 5] B A7 AE TR R AT IR B RS . ZE AR B#Y 229 4~ ChatGPT LA K
Copilot £ ARG 1, 67.7% HIARAD A 78 B FFIRVE AT, 24.0% 152 SEAM VR AT IEZI R, 8.3% 1A R 52 PR 1l 24 ¥4 ]
IEAH. b4k, B 38 MUESTELE Typel F1 Type2 BLJ 98 MRALGTEAE Typed/4 v B3 H (KSR F B, 1€ 38 NELE
Typel F Type2 so R BAIG h, A 30 ANMCRSAELETF IR VR TR MRS 385 DA i) 3R 15 TR IR S B TT R 4,
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A3 RETA TR G, 2 A IF R E MR 7 RABRE B, 2 AL F A5 R T B QRS 1 Ar ke
T R A A,

ARSCE 2 AR DL R KA RACAZ NSRBI AR OCHIE FE T 55, 58 3 5 4 BB A AR S5 5 AL i 1L
RS MUHE SR, 58 4 5 VRS 2R A ST FC 8 DA B SRS W L. 55 57 738 3 0 A 2 i AR () 7 B [l 255
ASCHRH Y 3 AME ST . 25 8 TS EUAH BT 7 TAE. 55 9 504 Rk . 55 10 TR 454

2 MRS

2.1 KigHE

KR H B A SR ACHIS450, ATH B E 2% S HORTE R & SCABIR B AR 5 AT I 45, dd
X YNSRI ME2E 53 A0 I 2% 2], AR RE s AR 41 FH P (0 % N AR 1l v B 2 R SO RS RS  HIAME T BAME S
REEE (S, MAERAETF R AUR SR T 3 a8 . KARALIE H 2T Transformer” 4244 #) &, Transformer 224 7E
AL R B ARG F ARRLAE S5 I R 3 H O, B RE 08 P27 S h A BRSO C 3R AESEI Y, 2T Transformer
KRR AT 439 Decoder-only (41 CodeParrot™?, StarCoder™ #l GPT-3%44%), Encoder-only (1 CodeBERT™4%) |
Encoder-Decoder (1 CodeT5 Al CodeT5+145) 3870 K A5 700 i 3ok FL A FH P A AN AR 75 ], T DAAE VBV IE R HLIZ 4
— AR B DRI X = (xy, X, .., x,) B, RS BURI Z S R R A i B AR SO y . 3271 X AT BLZ — /MR
15 D Re R BCE QRS B AR 45 8 BV NP 1A] X, KBS RTTHBELAR B B AR SO y BRI SR

pOIX) = [ [po 20, x0) (1)

HA, polX) RoRA R B IR y B2, T R B P SCARRIFFIKE, v, R B SCARPIEE ¢ Mg,
X1, Xas .oy Xy FERNPEANTA] X H IIARIC T H). KA @ IEARS FE A SO, R — 2, BT UM ARSI CE
AR R SO, THEL N — AN IR R EE A A, HE SRR DA BT — M, BB T8 BN SCARAE R AR,
2.2 KIEENSIZINGEE

KABETIEAZ: KAFE T B T S 5040 B 10 5 i/ I L WSO K T SO B e, i e B Skl iz, il
P SCE Rl R S A 5 ), SR R B WA T 9 B 0 T R B B A A TR 2 R, (E SR SR Py T
Retl B R ALE B ECH B 2 R QR R B M N . KBRS e R I SR 48 o i B AR S, 78 A plcdn HE B 5T
XS], IR RAR 2 R Az,

FFIEVFAIE A Pk g : KA BEAZ Re ot FHERe iR B — 2 iR RAE F, (EE ok T 2 Pkt KA d
12 9F B R B R AT RE B8 FH P B AL B0, 2 RN %5, Bl 1 9 Flask O FT R34 585 T Copilot ZE i ¥11XAT
FEAETRIRF T IE B HUXUR:. ChatGPT [ I [FIRE A KK, 7845 78 T IE2E 4 3R, ChatGPT R R HI4RAS B 5 GitHub
P& 1) wazuh B FE RIS AUAEE 745 B W B AE I 22 5, CKZE U ARTS R AEE BB ALV B ) AP R R G R T %2
2I0% &, 1B wazuh & % FIAURB A2 GPL ¥ AT 3IE M40 3 BT, TFIRAE X A (0 AR 38 5 B A3 TR AT E 21 3. AR [
(3 TR AT IEAT S [ ) 46 R R 20 o, B AR A RS B8 P AT 23 8 4% 3 e 4 R TR R AF T o i L B — 3R %), i iR
KIERNEAE T —AMREE FFIR VR AT UE 29 SR ARRS B B, 75 A8 A RS B S 3, 10 T 348 FH e AR AT B AN 3 28 VP AT IE
AR, X e B BUTIRF AT UE S R A 3.

3 RIBAE RS IR S M ASUE AR Bl A A SR

AT IR RAE R A AN 5 R AL X ARHE A7 A8 TR YR VE o] R 3 00 ) 8, AT 6 TR s P R FF e — A R
KA A A QA IR -5 AL s 0 ) A O ) 70 BT HE 2. A 4 &8 A ARG 98 22 R ARIT s B R R, X OB TR A= AR A
B 3R -5 IR P AR AR AR S 1) B, R REAT TR YR VR AT UE S 250 A . AR STAL) A 1 U 6 a4 N L
T BT AR SO, B B ARE o AR I 5 VA RS A 4R TR 1 e 3ok 1 DA T2 P AT FE R I 1] R Katzy
e N PS8 % I Deckard®?E 2 T3 ARSI A YR 4E B E 7 h, Simian"”F E 1 h. 2R Deckard. Simian A%
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NiCad""'£ 40 73 5% AT HHE 4 b5 ToVRAs AT s e
P 2 JoR 1 HESR A B AR 200, AR AR 2R L AR o B I A0 T T LE S A PEAS N I 3 A B

(MR £ AHE e A VF UL A A DI
124 2 s P AL 2 [j> ﬁﬁ%ﬁzﬁfi%% AT A e ARG [ > M AR st e 4
S — A

=

A N I P Y — (>8] No'license
B2 Ouery [</> %'I,
= Prompt C eI BT e
: iR || s )||relalre Ly
L StarCodexr2 </>: Sy A4, -@ Sanan = CodeBERT . —ni
| e ThEREIR O
5 . (%] ME&E% @ O#MEERE A O Fork
ODEGEN ‘ JriEIA G OIS SRR PRUUWVERTIL — A B

(] BT (5 B RN RIHLE (R-based) RgoA  PabA  Codeh  Tpel  MIT : D

D f64 o (RIBIER | ARESIERE — (LR PAND  CoeB  Typ2  Apche20

D 7002 g fofin| PT84 — JiikaE4

TRV FTIE vs. A FURVFATUE
BERARIVFATE vs. PRIV AT IE
AERLVFATIE vs. No license

Repo C Path C Code C Type3/4 Apache 2.0

B2 ORI A p AR R A BT IV AT R S A0 A

3.1 HIETAE

FAEFH Apache Lucene™ S FFR-G 8 (ACHS A B @R 51, DUFI RS 18 R 1 HERf M A . Apache Lucene
72 BT ERAT S B R PEZ —, e ] A4S R 51 5 Se ) 2 R K et A SCAE B Apache Lucene 4k 1 2% 51 548
R B ARBFTTE QR . AL e BT FEPNIHRVF PTHIE S B AL ¢ R, 5T Apache Lucene 10548
RAEMIC TARBILH 7+ 40 57 B M R, Kim 25 A\ HEIE A @ A0S 2 51 78 1aDataset $#5 45 Lk 3] T 90% 1)
FENCTE:)

AT The-Stack ™Al GitHub-Code!* JF Y 4 4 1) K AL A AL R 51, AN SR E N A S T KR
GitHub “F- & A FFARIS G FE ) Python {QHY, L& AL B4 X Python 8 =, {HA ST HTHE H A0 AR B A= il QARG ) 5
5 BB i) RIS A S8 R R ] DASLF T HAh n FRAE 5, AR SRR AR pRARAD 5 TR IR A 12 2 [R) Y AT UE e 75 14 1]
S

The-Stack #& H Hugging Face & AR [ id 3TB RIS I B4 45, G55 T 2015 4F 1 A-2022 £ 3 A1)
GitHub & AT G FEARE, EE LA Python XA E (4 Ek 96%). AR, GitHub-Code i#id Google BigQuery T
PATE W45 R E. GitHub-Code 5 T 214 7226 626 4> Python SCAF. i EESENILH 17 265 826 > Python
ARG SCAF, BUA AR 5 B T LR 2 B SR 4 P TEvR A RO A i o . B 5 PO L & 1 ARAD 1 B ARAD BT e
B, D588 EEAZ DL R G IR VR ALIEAS IS, IX (56 75 TAC 3 B B R 0% SE EE AR M 4k 2R 5] 5 RIS I ML ¢ &

I tree-sitter' VA E AR 42 P REAMRED I3 RIS (AST), JREVE 55 BAE AR 551K, X LR 5145 & T
PASE SUA“R G KRB N, ACE S E T 44 RIS R R TER A 4 #2528 W 3
R R KSH R B R N 1 iR,

#1 AER5IRE

ESIES 5l

JiikE4, NETS L Eibapr =2
Y, A P 7 B )3 B A4 T

A TERE AR A R BATTERE L L AT TERE

J7ikA A A A BT IR (AF) B2 4

B 3 Jor 7 AR A B B2 5 R ). G A G ik BBV PR A S LR AT, TUAR B B RT AR U5 7%
Xt EY AUEHERULIPE R NR IR, PR IZER G R 5 R AR E 2Ok, H e 20940
IR B
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import tensorflow as tf
from tensorflow.keras import layers

# Define a simple feedforward neural network model FGIE S GRS
def create model (input_ shape, num classes):
# Creating a Sequential model 28 o 7254 def create_model(input_shape, num_classes):
# Adding a dense layer with ReLU activation M s c ti - £ial del
model = tf.keras.Sequential ([ : fUIBIERE  Creating a Sequential mode
layers.Dense(]T28, activatj:on='relu’, ﬁ%’% input shape, num classes
input_shape=input_shape), - -

layers.Dense (num_classes, JVEMP]  tensorflow.keras.Sequential
activation='"softmax’)

1)

return model

K3 &5 adssl

3.2 REBEEEREE

B TH9 2 58 Y The-Stack PAK GitHub-Code R 5| e, K7 vEBE M A A 2R 5 R AR oA AR LA IR F IR
TG, HAE BhARRD 5 B T2 W7 KA B A il A QRS 5 A AL QAT ) A RS T P 2 2.

321 RIS

AT KA B A sARID R I BN 1 %R 55 B AR ARG 0. B0 B KA Y AR il AR RS, AN T M 5 28
3.1 BN 51, IXFE R T A Hh DT AT 250 2 T A FR I BL R SIS R thAb, ARS A plida A AL A RS A A
B —30 3. n RAREE AL HR A 08 B ARG B fR 1T 20, PR A RISy E B R B &R 5. X R 5E B L& 5
FKAL: R NE IR TR,

3.2.2 RFREAMAKITIRARS B

TEARRD W G i 58 B S5, B — AN ARURE £V AR 2 78 TRAL 3 A F IR A DS 6 e A A R A BL R ARAS Fr B ARRE £
A 2R T BB B (S U TR 91 88 R 5l AR B R, X (/3R A549 % 7] LA B Apache Lucene
FRALI A SR (full-text search) HEAT. FRATTH 7 VAR Y 47 54 US98 5 R 5B 18] (R AR ABA I SRR 44 AR AUAREY,. 7E
ZEMEALEXS EE A T, A Lucene PY L4 SZBL A BM25 Skt SRS B 0 5 R 5 1M{H 2 A A LLRERE . ZE &R 5
FEARABAPEHE 77 T, 485 F Lucene BRIME FH HAH ST HE 7 5002, i R4 28 45 A IR AR 250 55 2R 51 (8 2 18] B AHAUFE
FERE P HES. X R IRE B AH OGRS MBS HEZE S 22 45 AN A T, 204548 22 0 R B0 P 4% B AR L IR AR A RS
ZENABRURAG S R R AT n MMRUEBME N MR RIS TR RE R, EAGSAE LR, n ES—KE
M 10.

3.2.3 KPR AR B ARTS 5 AR AT AT pe P S Y

X T AEACRS 44 2R B B 2R 3 (AR BA K THIRARAD, FAT TR F E A ROARRD 3e B A I 1L R 43 SRR A A e XA S5 48
AR b B S 20 QRS e e o FH SRl AR AT AR LU R S, 2 BEAELA T 4 PR B T 254 JRELAb S
A AR ARRS (Typel); B TR B4 . KA Z AR E 42 55 2 41 58 A0 R AES (Type2); HANMRE 2 (B TETE A 1)
A (Type3); PIAMCES BAE AR TE X, (BANEAEELE R AR E (Typed).

FAEF Simian™ i Typel il Type2 JH (A% 7 . (1) Simian T.H 32 KF Python 1 5 4R 52 R AR,
Ragkhitwetsagul 25 A\ “I5256 25 L B Simian T HAE SOCO R4 HiER] T 97.8% (kR E. M CCFinderX™ L)
J NiCad™ "5 T. HAY S #F Java 18 5 MACHD 7 BRI, (2) 5 BB, T AR A i token % & (PR i, 242
R ARRL token BRABIE, RS 2545 1 AR i B X BOARRG AR 2 NS 52 AR, AT eI AR 1 dth RAE 0 DL
2403 Y. Ragkhitwetsagul %5 A "2 % Simian S8 A FUG A 52 BARRD [ 52 . 1] PMD/CPDP%: T HOR S FEAS
56 BEARRD 1 7 B A ). Simian 36T SCASHBLME T U AR AS ) o P R B, S8 e KRS B e i R R R B X,
181 F SCRDUBC EEAR TH AR US43 T Ao v e B A BB B S5 U 2 50, I AR BP0 10 S BE R4 o, B4 e B AR
DA E . AE e B B A5 B, FEA S 5 82 se e, FRAT IR RIS SRR N K 46T 6 1T AR HL. x ik
B TAE S Z R, 3 BRI R A RS I 25 R P42,

FAMEH SSCDP I Type3/4 274 (R4S 5E . Chochlov 28 A\ PV szig &5 £ 1] SSCD 7 Company-C %1
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PEEETT LR R 92% HITERGZR, [FIRZ AR TR E FFJRLE T Hugging Face “F&. SSCD £ CodeBERT HIZEAE EisiN T
HALE, BEBE X S NARIDAE i 768 4R 1Al iR oR, H T LU RRAD A B2 (] AR ABL . A SCid i A H 58 SSCD
BRSSP ACREREAT ACRD P 1 768 41 52 AE . 18 TSRS [ ARRE B 2 18] (1 A2 s AR UL SR W7 2 58 Type3/4
MISERE SRR FEA G SESEIe P, FIFE(EA 6 ATARRE BRI B, AR 52 AR LS BIE ¥ 8 9 0.95. 4 MRS H 2 [A1 1)
RIZARE R T 0.95 B, X ARG HRANA Typed/4 AR 5E B . XA A 188 2% CUF A 4 5% A AL 2 far
ARAS T e I A, I LRI T e vmn s 4 4.

3.3 FFREFANERE AN

33.1  $RBOTHRVFAIEAS B

FRAT T S AE ST 3 B A AN AR, ST B IRV PTIE 75 B, b S AN AR 22 RO VR AT S B T S N HE R
TR PR R B SR TAL BRI B AT 7 TR A RS B4 P 8 T VR P IEAS 2., A 031 B0 RV T IE 75 B 5 SO
R FFIRVE AT AT SR A7 AR AN — S0 A7 100 PO, a1 SR S S0 o A RS0 00/ T I 7 B U8 2 0% ) £ T A 7 .

A1 A Scancode™ SR 3 O FRIEVE AT IIE 7S B, IR SPDXEM T2 81 1 FRIRVF AT IR AT S5 — i 44.
Scancode i i AT A ST TR A5 2, 4 H 5 O B VF T UuEZEAT TCRC 4 45 5. 2R Scancode TR M4 H 5
TR A R VF T IEAAAE a4 I 22 . O T i oRaX — [ R, FRAT 1SR A SPDX it & 1 I IR VR AR EAT S —An 4.
SPDX #2447 — R AU I B FFIR A AT AIE A 44, AT LA SR R A0 240 SRFFJ5 4 Rk (0 4 R B,

332 MEIFFUR VR AR A A A I A

FRA 38 3 HE B YA 1) 5 S A6 T 1) 2 A A O, bl T 5 A 7R A Rl A RS A7 76 e o ) TR A T i
RART A 1 — ARG 22, St PRI B4R BT LS o iy M A 00 PP 0504 AT SAE B S B KU BT 1R Gt SR gilix —
Ihfe. Git H11 git blame 2 AT LASCERARRE SCAF i & — A7 18R S5 18 2 i) B BAAN I [ X3 T SR BCEANAAS ST 1)
A BT [, 3P 7 2 AT ASRECE ABE SR (118 S50 ).

T 3 xoF o A o i A e T (R AR B, A A T T T TRV AT UE SRS R () B 5. i 2 R, /A
(&5 RN AEEARRY e B (0 AQRS F BL, BT )2 9 AXAS Fr B s JE A 5O ). B4 BB & e 44 . ARRS B4R
SLREACHE F B DA S TR VR AT IR S . s M N I 1 BT R S A, AR T AT DB R RS O AR e B, B E
RIS, J5 B0K a0 AR B A= fli A RS 5 R A QRS ) SR 4 P E 2 KA 0 A P e 25 1 1) 7
3.3.3 R PUJTURVE RJUE He A i)

5 Golubev %5 A\ P77 i — 5, FRURF Al E e A MER I ZE T LUR 3 FhF nl il 433 SERA B Al iIE (Permissive).
55 B 1 B4 4 FTHIE (Weak Copyleft) PAK BR #1) B4 FTHIE (Strong Copyleft). Golubev 25 A PP 1 &) 43 T 5 4 7T iE A 2
(75 2, BA T GitHub X 7S 78 B ) Tava AR O VF AT IE e 251, FRATTHRE DejaCode! " B A i) JF- YR ¥F mT HIE
I35, TR B A e AHS 55 R AT ) IR VF AT E T 200 2 R B A R ACAS 5 R A GRS P R R 7 AT SRR
TAF RIVE TR BB, S AT 5B A5 AT REAF ARV AT 1R 2 il 7 U TR 21 9 b 5 0 A7 R R 3 RS

(1) TEFFVR VR R IE 5 A TR VR AT IE: 2 5T AR p i) A QRS A FH R VAT IE, (HVRA QRS A FHIR VF vl HiE, WA
FEBRARSE. (K2 BirA B IR R P E2E sR 380 9 25 1 I B AR A IR P IE 75 B,

(2) BifaBYVE T IE 55 BRI B VE AT IE : QSRR AR e 1 ARRB AR B 1 5044 B B IR VP TR AE B (L MIT), {HG
TRATE PR EL R 9 55 R ) Y 552 BR 1) BY A F-JR VP ATOE (0 GPL), MM AR AR .

BT LR B L LA A, FRATTE G T IR S A IRA A AT R IR VE R HIE A 7 A A5 L. 5 Golubev 25 A B
— B IR IO [FRE AN A T B 8 TR T T UE R0 XURS: .

4 ZWRE

4.1 REZKIREY
23 BR A A B AR 5 R X ARG A2 A8 IR VR nT RIS R A . 8 1 SEIX — H 1, A SRR T
ZAARIE S B ) AR A3 4T 5258, £03E CodeParrot™, CodeGen-mono™®", CodeT5+%, StarCoder2P*') & GPT-
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3.5-TurboP" £ 1.

(1) CodeParrot R 5 HIE T Decoder 2244, &1 F Google BigQuery #4347 Wil 45, A R SZIL T
Python FCHS AL . A OISR T 110M LUK 1.5B WS E0RIR (15 A

(2) CodeGen-mono Z AR FEF Decoder 22, ‘©1E CodeGen-multi fJFEAE 3T Python A HE S 347 i
WIZr, SCRARYE B 2815 5 #6R 28 oD, ASCESE T 350M 1 2B B SR B L.

(3) CodeT5+Z FI5 AL T Encoder-Decoder 4244, 1 H T BigQuery #4514 1T Python AU 2 H I FLIIIZR, I
S ASRYE S AR RACHY. A SRR T 220M, 770M LU 2B IX 3 ANASA S BUIAR AR

(4) StarCoder2 #H3F Decoder Z2#4). ‘BEAMNAEH T GitHub A6 FE RIS, R4 H T Kaggle %5V &
s i AR ED EE . L E AR AYAE Hugging Face #H X AR T T R A M 35 35 AR U AN EE SCAF.

(5) GPT-3.5-Turbo £ OpenAl # H i —Fh B SR1E 5 A AR, 2T GPT 280, AT iR, & Bl g3
PEHEARATF. AR SCEIT OpenAl H 7 SURYHEE ¥ APT {8 7 s0EAT 5256

AR PR KRR EE T LA 3 ANEFL 8 S ix Sk AU AR T DLSEEL Python A5 (19 4h 4 DL R ARKE A BAT 55
W 2 FiR, iX AR A #E HumanEval S IRAR R I 6. HOR, W 2 KBCRVEREE T GitHub A FF & AR
AT TRINZR. I A A3 TRAL BRI B mT LLSE Jy (58 1 i) g A 22 5| 4508 2, AT 28507 7 FRUEARAS B R . b oh, I b KA 7Y
FATA A IS BOMBE, A SO 3% 7 FFIRI StarCoder2-3B LA K B A AL P Y] GPT-3.5-Turbo AT 256

* 2 KFEHLE HumanEval 24 pass@k FIRZE 5 (%)

Model k=1 k=10 k=100
CodeParrot-110M 3.80 6.57 12.78
CodeParrot-1.5B 3.99 8.69 17.88
CodeT5+-220M 12.00 20.70 31.60
CodeT5+-770M 15.50 27.20 42.70
CodeT5+-2B 24.20 38.20 57.80
CodeGen-mono-350M 12.76 23.11 35.19
CodeGen-mono-2B 23.70 36.64 57.01
StarCoder2-3B 31.7 - -
GPT-3.5-Turbo 64.9 - -

42 RIBEpie<SE
PTATRUE T AR B ARRE AR A 4 F T A2 B Python AURS, A5 D) Rk LR 28 44 . 1% 7 A4
RN AE R, B R B S ARSI A G A 2. B 4 IR T AR ST B P RS A R e 2 (R ).
class Employee:
def init (self, employeeName, designation,

salary, department, dateOfBirth, placeOfBirth,
nationality, maritalStatus, hobbies,

ChY IhE 3% anguagesKnown, experiencelInCurrentDomain, skills,
y RefiR languageskK o InC tD kill
Create a class named Student. It interests, achievements, additionalInfo):
must contain ... Also write E::::::::> self.employeeName = employeeName
constructor ... Finally write R
getter... def getEmployeeName (self):

0 A”f«i’ CodeT5 return self.employeeName

\/
CODEGEN
ﬁ StarCoder2 def in steady state(self, vm name, resource_group):
o try:
TR 4 # Retrieve the VM's current status
defi At dy state(self. vm = self.azure client.virtual machines.get(
ef in_steady_state(self, ————> resource. group, VI name)

vm_name, resource_group): -
return True
except Exception as e:
return False

Kl 4 ACRLE pAR 2l
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(1) FAVIEFRE Self-Instruct “HHR AN NI RERR BB L. Self-Instruct FHARE T T KEE JIF H L FEH
184, XUIR S I T AR LS, B0 235 T H ROUGE-L MALE 2 A ffi (48 4 2 [0 0 2 7. Hkix ik
TRAHER T Iz M2, CREHIR AL B . AP (E FHFISE A LA 2 B Bt 4535 5. Self-Instruct B4 T 2023
6 A, AXFEIEFRI KT (B T StarCoder2) Bl 25 H WERTE M 2 7T, 1X 38 01X Lo 7Y 35K 52 4 Il 40 58 42
— B, 2B R 5000 s A LS BIM T84 LR E i s, SR AR 5000 DRI IRKAER
(NN e R

(2) AT The-Stack FrAH AR T 10 000 25 71525 & A AR 4. Yang S5 N PHREL T L84 A A 1E N
7R~ 4878 7 CodeParrot F A BIALELEILALINAS IR, Ciniselli 25 A PR A 52 561 Tava AREDE Ny TS HAL
IR AL T H I IZRE0HE 0 10 J. BT 1226 i, M The-Stack 884 NIEE T 10 000 4% 1L 24 e
A TR AR . IX S8 77V A AR AL T AN e X, BT R4 . S8 DL RS AE.

4.3 R

AL FEBRITTH 3 AFIT I .

(1) 1) 10 RABEZRY AR p (1 ARE 22 DR AR B o B T IR SR A 2 2

(2) I 2: AR AR B AR 2 15 A7 LE IR VF AT UE S MR 2

(3) IR 3: B S TFIRER A oA B (0 R Y AR AT A2 75 A7 18 TR/ T IE 33 0 XU 2

I ER T ER I FC A R, JRATVAT DLAST T AR B RY AR AR 5 IR A XA RS 2 8] B R PR 2 1 1) A
SR RIA BT 5 P BUR T R 3 AR R i B RS: 75 T e DG
4.3.1  RBERIARE pl ) ARE 22 RFR B v B T RSk A

BT B RARE R 1 K i TR G AR R AT TN 25, 1 A6 15 A 1A RIS T B8 5 Y11 R0 £ 78 e B A A
M, H 2 H TR E TR G . ORISR AR i AR IR R ARG 1) T e LA, o] LAVPA 0 B TR T
B FNTF R 4 X I TE RS

SEIO W AR AR 4.2 TR B PR A [F) 3 S AR RS A i de 1 S KIS B N, A4 AN A B A AR
AR, BEJE, iy AN T 6 17 AR, XF T8 — A e OB B A e (AR, I 28 3 759 A0 ARAS VR
J7 9IRS AR o [ 2K T TP IEACHD . S T SE IR N I BRAR OB TR (1) 50 [ 175 0 LA B AT o [ G 0 4 SR e R, R
IINLHET Typel LK Type2 5 &SR IARAT Py 25, 7EXT BN KB VR B 4RAD 22 H 5, 1418 95% MBS %
5% H AT X BT FRE 57 2T, 20 28 AN [ 288 30 00 o B ARSI, D VR VP RTOIE 75 B L SORS IR DL R 7 08
&P ASTRRR T B B PR B 045 CodeParrot. CodeGen-mono. CodeT5+. StarCoder2 LA K GPT-
3.5-Turbo ARSI T 9 SRR,

432 RIEBIAE ARG A2 5 A7 CE TRV AT UE B A AU

WAL TR B ARIE 2 2R VE AT UE R 203, TRIR VR RTIERLE T ARSI 7553 RS ok 4. ok
FLRY A R ARE B B T B IRV AT UE 20 3R 1) ARAE, 7T g2 SO AT . IR AT FTIX — [ /R, MV RE 635 BT K
2 FR AR ABE B A B AR o 8 2 VR PR PR 2, SE T LU IR AL X SE A48, DA ORTE {8 FH OB 20 A piAR G
B I AR G IRV T 2E K.

SOV E  Z M BOK OGERTFT ) 1 R ORARE B AR R AR 5 e A 2 TR (4 TR UR VR PTHIE P SR [ R 5 Wolter 55
N PV S TR A RS VR T IE e A PR 72— 2, FATUNSEIE T Typel A1 Type2 HIT0BEARHD. Typel 7oA N 58 44
5] B ARG Fr B, B AT DAGIE B AR A R ATS 2 75 B e v B T R ARAD. FLIR Type2 (N AFATEAR £ 44 07 TH B ZE 50, B E B
MR T] BEE — EFEE L2 BN B 5200 . 10 Type3/4 HIAHY vo M 2R A8 7 4 e 2 2% I 25 49 AL ANE A4k,
TCiEA SOIE B AR B ARG SR B T AR AR AR 5 B, R B 3 745 (0 JF IR/ T AF SHE 28 1A A A 28 $ R AR B A ol
N5 DL B o B ARRE R VF PTIEAS R 38 %o OB 2 AR e ARRS IR VR AT IE R BB, 7T LA 7 A 31 4 S S8 (1 R A Y
R HE PR VR T UIE 75 B ) PN 2 S i B o o AT A 5 1 ST ] A 2 1 485 40 LA R i o TR AARS, T LA T g 3
AT A AR 5 AR AT A2 75 A7 A5 FR IR P i R XU
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4.3.3  FSEIFURBR A AL A I AR Y A RRARAL A2 15 A7 RV W IR 33 AU

WML A BRI 2 (0 T S 3 FE IR T w3 P DR B A ARSI A XN FT g tH R AT HE
IR IX AN G I RS NTT R, AT R 3N PR AR AS R G0 1 (R 1 i S THT S . GitHub 2 A2 BR K
RIS ILE T &, B KEN ARG B, B4 GitHub T & P KRR A ARSI 24, 7T LA T i 31 24 1
SRR A A i AR B AR B AR 2 T A AE TR IRV R IE S RS

SIS E N T A BT IR AL X A e R AR B AR R AR, FRATTRI FH B E GitHub “F &R % FFURSE Python
A, JEHBET A {“Generate”, “Write” }x {“by”, “use”, “with”} x {“ChatGPT”, “Copilot”} 40L&, xREH K /R AT
T AT B TR B ARG N B RS FRATT S B B DR T AT RN T 6 AT B4R, s A\ AT A ) U7 X
T T AR L i R AAD, b P R R A YRS RS R N AL R 3 IR SR &R @ R B
AR FF IRV TR AR, AT RLER 70T 38 X0 AR A AR AR A2 A VS 00 1 FHIR VR T OIE B9 29 0. 38 356 bl DR AR 0 2 i
AT DA K v P TS B V8 AT R IR R, W] DARR FC VR VR PR RS A AR AE TR A X
44 EEER

Bk 9 AN AR 3 Tt % NVIDIA A100 GPU (40 GB .77 [IIRSS 2%, A4 = H4)7F Hugging Face #[X A
JFA R 4. GPT-3.5-Turbo J#id Open Al B 77 API UjlHl. fEAFIRISEIGH B, IR S R I BOA . (R4
Tl ik ¥ B B A5 FH ) GitHub-Code, The-Stack LA K FH T-#4 @ ARG A i 46 4 ) Self-Instruct #4439 )\ Hugging
Face #:[X T#.

5 KIREE RIS RIZE R ETHIRRGCE

5.1 K4

AT 4.2 SRR PIRAS )37 557 AR A R A AR KRR N, DB A SR Ay 72 A il AR Bt 4.

o FEINRERIRTE ST, 9 MR L ILA KT 45 000 MRS, P ARRBATHOR T 6 17HI 09 43 130 MUY
SCPE. BATLE 8 626 MRS I 2] 7 A74E Typel A1 Type2 5ol (R IFIRAHS Jr BL.

o TR AIEA R, 9 MR EILA K T 90 000 MRS ST, H AP ABBATHCK T 6 177HI79 65 900 A
SCAF. FRATAE 10 230 MRS h IS 7 A71E Typel A1 Type2 5e [ SRR T IRACHS Jr BL.

3 VR T AR AL AE A RARS AR i 2 T 25X e B SR AL 1y B4

3 ORI A AR R 45

. P TIEDIReHIR TR 4 (%) TERE 4182 (%)
Typel Type2 Type3/4 Typel Type2 Type3/4

CodeGen-mono 350M 1.7 13.4 77.5 0.3 9.0 70.0
CodeGen-mono 2B 2.0 16.9 71.7 0.7 12.4 72.1
CodeT5+ 220M 0.8 4.5 36.7 0.3 7.0 355
CodeT5+ 770M 1.0 5.0 g7.3 0.3 7.4 359
CodeT5+ 2B 2.8 10.7 40.0 0.5 11.6 38.3
CodeParrot 110M 43 41.7 50.1 23 30.2 47.0
CodeParrot 1.5B 43 42.0 51.5 35 31.1 47.6
StarCoder2 3B 2.2 17.2 49.0 0.9 14.1 475
GPT-3.5-Turbo — 1.0 8.4 16.6 0.5 7.7 14.4

BAVEIL, B 7k I RE R IR A s RIS b, P39 68.5% HACHS vl DL R B 47 78 7 B B FHIRARES B, 3
, SE34 2.2% (AES AT LUBIE 2 Typel Ba B 2RAY (WA IRAHD F BL. “F38 17.8% MARD W] LLTE B Type2 FefE
B FFIEATS Fr BL. CodeParrot 541 LA f CodeGen F AL A s ARG, P37 97.0% F1 94.6% 7T LUV 347 4E
o B TR RS F BL. T GPT-3.5-Turbo 1XH 26.0% HIARTS VR E T A7 7F va B A FHIRACAS A B

WIS T ERE A A I AREE R, SRR 60.9% FARTE AT LLIVR B 477E SO RE T IRACAD B, b, S 1.0% 1Y
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AR AT AR B Typel 7o B 1 TFEACHS A BL, P34 14.5% AR A AR B Type2 v B2 Y (1 TR ACHS A
B, [RIFEH, CodeParrot £ %1 LA K CodeGen & 5158 284 It 381 1) A QRS LU s 3¢ 1, 43501l 9 80.9% FlI 82.3%. T GPT-3.5-
Turbo AH b F- oA A RLIIR B ARSI 2D, N 22.6%. BATR I, i J7vE%8 4 A s AR R 21 1) L7 4 L T
FFIhREI R AR, XA REE A R Th R R TRt L P X B+ E.

ARSCHERE A ARSAE R BT Lucene ™ SeBl, A 5 BB B3 T Simian*LL & SSCDW T HSZHL. 7655 3.2.3
T bR 3, I T BRSSPI B ARRD s B AR 5 T AR PA23 2 gl iz il A, SR REBL T 10 57 ik B A T BRIEAR
Tith G I 5 SR R HERA M, FRAVTHE N T 43 28 v B AR i Be P R I IR B AR SRAE 5 7 Simian SRR EHF AR
fith 5o 2R 2 [ s S

BT P IEARHS i B AR 2, AN A 28 I T e R A 1 4 T YR 2 1 ARAD, IR B E 2507 Typel Fl Type2
SRR ARAD Fr B, Jaad ARE Fr B i R A (BT ik B 0 s B AT B, 42 IR 95% I B AE AT 5% I B AF X Ak
AR e A ) AR 2 S TR BRACRD B 16 670 AN, FhRE Y TE AR BREUE N 2 489 . IX B TR ALY
i B85 AT A 5 ST A B R HEAT A IRAIE. FATME ] Cohen’s Kappa ™ SR R4l P A7 4 3 2 18] 1) — Bk n iR
Kappa {EAIX T~ 0.9, EFAGHEAT I8 LLAR o3 8, AT £ 45 S P s 1 A — Sk

BATRI 2 489 A B BRI 60 MRS Fr B BARTF & RS e B 28T & X, H /R X e A0RT Jr B35 L & e
N B E AR TE A, AR A& FERDEEINEE. T 85X —1E 0L, FATIE 547 TR AT S B 4 X £ 1 B AT 7

W 5 fraw, A8 I T REARRD Fr B IR REIE 43 ST, 7E 43 28— /MRRD R AT e L & 2 AN AR 432K, il
K 5(a) 1 CodeGen-2B #5574 5e B AR Fr BE P U3 T 2844 DA R PRAE ARG 1) 5 S, TRIB I A48 7732 09 8 S PA R 5,
b ANE J5 355 0 52 SCRI S Bt B0 T A PR AR S (1 s B Y. 1] 5(b) o CodeParrot #5221 v AR AT A B HIUBL T
Copyright Fl License %Py 2%, W] LAIE A 58 B 7 TFUR-C5 8 A (10 TR IR VP Al IEA 2 1), M7 25 5 )5 1) v e QR e

Ko LU PRI 73 SR 45 R AR 4 Fo.
Create a program that generates random (/5 K’Vrite a Python Program To Addition With \
passwords based on some parameters CODEGEN et Pefin Vel

class PasswordGenerator: Class Definition

"""Generate random passwords for any amount of

characters and digits"""

min_upper = 1
min_digit =1
min_length =35

License/Copyright
# The program must be run as an ordinary program.
# $1d: FloatPoints.py,v 1.24 2005/02/05 06:46:54 sushman Exp $
# Copyright (c) 2002-2010 Terence Paris, LLC.
# Please see the LICENSE.TXT file forlegal information.
tom __future__ import generators

# A set of Python keywords that should be supplied to the program
# (i.e., they are common to all programs). Values are

# in the range 0, 1000, or 100. This is a convenience to

# define a dictionary to hold your program definition, e.g.,

Loop # Glyphs. This dictionary should contain a string

password += "' join(random.choices( # containing a set of keyword -value-pairs.

self.password.digits, k=self.digits))
. point_name_format=r"(%\s+)*(\d+)(%\s+)*(\d+)(%\s+)"
return password

def password(self): Method Definition
(a) CodeGen-2B 5 BT (b) CodeParrotF i fCA%

K5 KBRS A AR e B e By 26

BT S A By g8, FRATT R BAS [R] B KA A P s 2 () ARRS E & DL AR I AR B B E
CodeParrot 5 4157 fiT 42 BIFIACRE A LG T FAd AR IR 31 7 5 2 10 A0S 1y B, ~P3ilii 3 T 5 274 AN E AR
¥, M GPT-3.5-Turbo 1 MIVEEI T 386 A2 HERILHL. LAk, CodeParrot WK F T FFIK VF wIIE A5 BA 1)/ QR P 2%,
XA E G A AR A L. 1 H CodeParrot AT 5 £ 1Y import 35 A)AH bt F HAh KAt 8 £ . GPT-3.5-
Turbo JU 3 A kil 2 FFIR VR AT UE 7 B BA R SRR B N 2. 3 BOX 8 4522 5 10 5 B8 1 2 T BB EH T A [RI A28 ke
TN SR £ AN (8] KA R B SR F AS (] P AR 5 T AH 2 I o i 850, A [ 110 S8 44 2 2 i AT 1 Ab B T2 AZ

for _ in range(self.min_length, self.password.length):
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Kot 7 5

FRIRIRI R, BITAT KA AR B 1 £ 5 22 1) AR P9 2 9 BE AN D 32 0 5 SCUA R S, 3 S0 AP 5 10 B R T e A e
TR AR 2 N VR RS D RefiIR, B8 1 F R H0 LR UE R, KB &5 O7 3 F LIS D) e it ik oy
s oK. X AP AL 7 At S T A 5 R RS L, SR AR (g S 0 4 SRt R B IX M e BT S AP AE ARG g
I FAT AU

a4 ANFREIY A AR ) e B AR P B A 25 93 6

RIGHE  CodeGen-350M COd;]Sen' CodeT5+-220M C‘;‘%{jf C°d2‘°'1§5+' C"ﬁgﬁmt' C"df.};%m’t' Starg%derz' GPT
#ELERIDH 1063 1271 370 601 941 5247 5300 1491 386
AT S 282 295 189 175 273 358 358 306 193

Docstring 75 77 49 73 42 83 117 131 0

License/Copyright 0 0 0 0 0 45 53 0 0
Import Statement 34 49 34 33 23 136 146 24 4
Class Definition 61 62 57 55 49 48 73 90 20

Method Definition 109 143 82 83 118 50 92 167 102

Method Call 172 205 99 111 190 142 151 200 145
Conditional 53 21 23 35 78 55 48 61 63
Testing 5 0 3 S5 3 49 34 3 0

Exceptions 0 2 0 0 0 10 8 0 4

Print Statement 26 33 2 7 36 4 0 19 10
Loop 27 30 15 10 48 52 36 22 37

T 1 G500 i 2 G O AN KA A pe AR AR, BATT A B RAS R 2 R i) ARG AEAR KRR E b v e T
FEURAE X ARG Ty e ik DA R 75 V25 4 HE BRI ARAS o, P 344 68.5% Fil 60.9% FOARHD T LABHUE 2 AR HS B
WA, A ) KA AR 5 o F) AR P9 254745 B 85 22 5. CodeParrot 5[ 1 FFIRVF AT IIE R B, 3% Al G e AR AR AL o R AR
L. BT, I A RS A A e ) e RSy, JC R T i ORI SEER 73 IR AR AR A LA K 5
INEERER) o N FNIIE 10 8

6 RREERAIRIBRE FAEFFEIFAIEERXE

6.1 SCIGZER
TERFE R 1, FRATILE 43 130 AN B 77 v A A AR, SR T 8 626 /™ Typel I Type2 w &Y
FIARS F BE. AR5 & e R Scancode FEHUIX LEAHS Py (I VR vl E. BARPIEIE 3R 5 B,
K5 AREEHNFFREFTERE

CodeGen- CodeGen- CodeT5+- CodeT5+- CodeParrot- CodeParrot- StarCode2-

Bl _

R 350M g CodeTSH220M o0 2B 110M 158 ;3 OFT
#HYFATIE (42 A CHY) 7 2 42 58 3 1312 1 690 13
#YPATE (RARED) 4 0 0 0 0 816 1016 7

BAVR IR AGE LA B AR B 43 AT FF IR VR AT IR 75 B 762 i) 43 130 MBS B AR, A0 3 127 MR
AL B IR VE AT E 75 8 (7.3%). TEBVR 1K 8 626 MRS v Bedr, X 1 843 /MELE FRURVEF I UE S B (21.4%).
CodeParrot F FIREAYAH Lb T FAR AR A sl BLINIE S T i 2 1R VT AT IE 75 B, 17 GPT-3.5-Turbo 3&A 4 AT
AT FEJEF PTAIE P5 BH. X A RS2 KA CodeParrot 28 5145 B 7 A= e AR D B T8 465 [ F M9 4 IX rP o B AR 1 B, X
AU B T IR ATIESS 2. X 507008 1 H R I CodeParrot 22 5145 A L HoAth AR 78 B 46 1) - e B (19
RHG B A AR A

R B 3 A Ak 22 B AL A BRI ARRD YA TR ATALE, (B B T BT A RO IR TR A1 R A 21 Py 28 B 00
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IR 5 RAER A RARAD 6 T R4 7T E AL TR R 5 54 2547

H AR AR TR VF PIHIE 5 B, X AT B8-S BT IR T UEph 92, Dy T 36— 35 43 BT TR VE AT UE 33560 i) 8, FRATTHREL T WHRAR
T {6 PRSP AIE . 38 S AR 0 5 J 15 ST i) A ek P 4 A B2 AT 6 P 94 R, 3 T B L A A 7 S A ) 1) 95
VFRTAE. U SR FEAE SO ) VR RTAE, DU FH 6 20 50l O 4 AT AIE.

BAVRBLBRS THEAS T 96.6% A 32 B TR VF ITE 2. FATETFRACHS HRELE T 121 MR
FIFFIR AT, B 6 2L 7 B MRS K 2 1 10 AN FFRIRYFRTE, 7T DUREL MIT Wl iR i £, &8k
ARG ST 32.0%. 3@ xF 121 AN FFEVF AT IEM 2R R 43, HorR SEAM VR ATIE &5 LE 65.8%, 55 BR il 24 V5 AT iE &5 Lk
2.3%, BRI BLVFRIE &7 b 27.8%. BhAh, A VEATIE 5 B FARES & B 3.4%, FA IS BY IRV PTHIE & B 0.7%.
X R ML R A3 ARG TE FF IR AL X RS2 VP o E R 2R, G RO AR iR AR AL AT IR VE RIEAS 297 B R 3R
7N I 1 AR R, AR AT R SO AT IR AR

T I bl OB AR AR S R 1) TR ARAD 2 (8] A VE ATHIE, FRATR I 81.8% ARG A7 7E T U5 mI IE I X
B, AT MR T 291 MOFIRVFAEA & B 7 REEPNER T KT 5 RTFIRVFRIIEA & 77 BUREL, KA
RV A A IR E T AIE 75 B 115 00 7 S BR 1 75.9%. Fo e, SRR AR 75 B IRV TR -5 A R 1 98 Fa 2834 ]
iE. SEPREIZIVFRTAE . BRI R AT HE DA R HA SRRV AT A (5 B4R 50N 51.9%. 1.8%. 21.7% LA 0.6%. KiH
T A= AR () 5 A8 BV AT IE 55 IS AL Fr 553 R sl B0 R B o) 284 90 2H 5 B 481 40 301 R 0.2% BAJ% 2.9%. Ak, KARAY A
FRARHD LA S WA RS 24038 6 VF T 75 A IR 4G il 2.7%.

T2 2 AT WIRARED
mill
no license =——— = pylh,mz:
Z cnri—pylh‘x:ﬁf
2500 —epl i
m bzip2-1.0.6—
5 2000 N X .
i+ 1500 mmgpl-30— at
’H - — SR
iy N sa-md—
= 1000 =gpl-2:0- NN RN 5 mltZ(::
I+ RN others—
500 —bsd=new= = AN gpl-3.0
0 —agpl=3:0 S \\. \ X " " > : - nolicense=
P F LD P - S
CAENEPN C}' C}' &N N N N —— bsd-3-clause@
fbfa’o &S o WA &S & others 1:2:00
. 2 —others gpl=2.
V’Q Q;',JQ Q;'JQ & vy bSd—?_:Cﬁa\l%eJ:'
—lgpl-2.1 agpl3:0=
HIT IR VFATHIE =
6 IR R T IR I VFRTIER B (Top10) K7 A A S 3R AR IR VF AT e 4L £

i 8 firzw, 722 CodeParrot 1Y I8 I 45 58 [ AR5 5 #3825 ARG ES, FRATTRY I 2 5 2 AN IR0 FE 4 19
IS AZTE e B 38 I X6 P AN [ ARD A g PN A QRS 1) 85 S A8 5Ot ], FRAT TR % I ntu-dsi-den 6 2 P9 e 5 H LA,
DA 7 e VR AR . UG J2E P AR S 52 GPL-2.0 ¥ ATHIERY A o 0, 7255 3.3.3 F P 3], 24 AR A A
T AT IR VT RTIE RS B, AR SR AR RS 52 V7 ) TE 2 SRS, AR Y AR AR A7 £ TRV B HAE 10X

F 6 BRI T KB AR B ARAD 5 VR AR 2 (8] WL AR VR AT IR ZH & B ATV, AT DA A 75 B IR W HIE
5 MIT FFEAFAHERA A HILT 2433 1%, G 28.2%. & T S FAZSVFaTiiE LLAL, BRI RV ATE B+ 8 0. o
#& GPL-3.0, K& W FFEFAIIES GPL-3.0 AAHI T 1163 1K, Ak 13.5%. ka0, R e R
FRICIVF R E 75 B, 5 RIS AR 2 IR () Y RIE h AT SR 0 A7 AE, B 28 2 W R 3 52 R b B T TR 2 SR A ARAD. X A
PR TF R TEAS P AR Y, 75 AT o 5 OB A AR, LURA CR o VF R IE s B (7] R A5 ) 0 A P A R AR i
SEARRD T, B ORIE <3 A DS IR VT AT E R AE , 38 S 78 F0 XU R AR A 24 &

AT IR0 2 gt g FRATTR I KA B A AR A7 8 7™ B AR VR AT UE S AR . (1) KA B AR A 1 AR HR AR
7.3% [FARRD AL B YR VR IR A5 B (2) VR 2 I T IRARID A 96.6% MARHD 52 FFIEVF Al IE 203 (3) 38 X bh AR
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R AR 5 FEA R 2 T R PTIE, 81.8% FARREAF AT YR VF Al e XU . e, KRBT R 7 T P HIE 5
ARSI FERA T L S5 PR R DA BR A RV ATIE A & EE N 51.9% . 1.8% LUK 21.7%.

- & il b= STV -
® | oanrs (g :.> ESCN 3
Generate a script to create Python bindings for :>x No license vs. GPL-2.0 ﬁ‘ﬁ niu-dsi-den/ntu-dsi-den
: FFIRVFATIE vs. G TFIVFITAE | Jchtimodulegen_gec LPG4.py
C++ classes from the ns-3 network simulator. p AR - VS, ) - FRVEYFATE: GPL-2.0 )
def module_init(): - A £ ; ntu-dsi-den/ntu-dsi-den
root_module = Module(‘ns.topology”’, </) = , SCAF: modulegen_gee LP64.py def module_init():

cpp_namespace=":ns3") B A 20114E9 H 11H root_module = Module(‘ns. point_to_point’,

return root_module AR T 2K Typel cpp_namespace="::ns3")
def register_types(module):

root_module = module.get_root()
module.add class(‘Address’,
import_from_module=ns.network”)

return root_module

20114E9H 11 H defregister_types(module):
t dule = module.get t
% urvik08/ns3-gper root_module. module.get_root()

A8

4

module.add_class(‘Address’,

LA modulegen__gee_LP64.py import_from_module="ns.network”)
module.add_class(‘DataRate’, TN ] 201245 H3 H

import_from module=ns.network’) AR 7 B 27 : Typel module.add_class(‘DataRate’,

return import_from_module="ns.network”)
def register_Ns3ConstantVariable_methods ( 20124F5 3 H
. drOOLmOd;ileiICIS): ol - def rcgistcraNISSC(lm)slamVariablcimcthods(
## random-variable.h (module ‘core... @ usnistgov/psc-ns3 root_module, cls):

: gov/psc-ns . o .

coaddsommeioren ) S s s tpsapy ||t e o

T[] 20214E4 H9H ‘ns3::ConstantVariable const &, “arg0’®
8 e ( L carg0’)])
cls.add_constructor([param(‘double’, ‘¢’)]) ¢ A0 7 2 A Typel Y,

cls.add_constructor([param(‘double’, ’¢’)])

P8 iR VF A IE e 2 1k il R 451
# 6 JHEVFAHIEAA (Topl0)

FREVFRTIE (R AR — s AXi) HI PR

No license — MIT 2433

No license — Apache-2.0 1198

No license — GPL-3.0 1163
No license — GPL-2.0 471
No license — BSD-3-clause 463
Apache-2.0 — Apache-2.0 293
No license — No license 232
No license — BSD-2-clause 212
No license — AGPL-3.0 185
Apache-2.0 —» MIT 136

7 BEXLFRERGHESNAREE R BREFAETRITAIDERRE

7.1 SRIGHER

PATRIFAEE 4.3.3 KRB FETE GitHub “F &R 2R KB A RS, USR] T 647 4B ChatGPT 1 Copilot A=
B Python AURY v B A 1 DRl & B ARAD BA B mn 10 o . FRAT I B0 b AT 1 P A (R e, B BIHERR T 240
AMREGATED T 6 T HARED. Bhah, EHERR T 178 AN FH T i D 1% B 1) R (0 MO HE 7 VR SE) ARAD. T JE 1
ARAD I8 H TE S bR R AR & B I B A AR R M. T2, BRATTTE 204 M EEHRRE N T 229 M E R
53, Horb 189 AN ChatGPT A=, 40 4~ Copilot A2, 3R 7 IR 11X Lo J2 f VE AN 404 .

*7 RIGEEHHE
Gt YR Stars Forks Commits Issues LOC

Girtdehr Max  Min  Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg
SitEdE 3760 0 44 1973 0 16 30 1 23 30 0 7 591 6 54

FRATABL, JTUEAL Db i R A B AR K8 73 A THIBEVR FTIE A B, X AT RE 2 S B0V AT eI XU 2% 8
EILT 229 MR ITA FFEVE R IE R B DR I BLRI UK. Bt o, H A 67.7% BARRS A 7S AT T
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YEAJHIE. b4k, 24.0% HIARHY 32 56 #A BUYF AT IEZI 3R, 40 MIT. Apache-2.0. CCO-1.0. CC-BY-4.0 Fil BSD-3-Clause.
R 8.3% MARHY 52 PRI B VP T HIF L3R

AR BAIR A7 v, FATVRILTE 229 MRADHE 38 4~ (16.7%) AXASFT LLBAYR 2 Typel Fl Type2 7 f4R 15
R, 98 A (43.0%) ARRE AT LUWVE 2 Type3/4 KRB RIARRE v B, TATAN LHE T 38 MRS Typel A1 Type2 B
Bidh o [y B, S8 75 A ARG T B S 2R 1) 5 3. T I 0t B KA A AE AR A 5 Typel A1 Type2 WIEAHD (IR VE AT IE, 38
REL T 14 FORE IR AR A % 9 B 77X 14 FOFEYFaNE 2 2R & iR A &, Hh s 617
FEFFRIRVE TR AU, 3% 1] B 2 e AR TR A= i A R 14D FH 0 9 R A SR E A R

#* 8 JHEVFAE K9 FHREVFAHEA S
TRV AT HIE #I R THIEVE ATIE (AE RS — Y5 AED) #IC R
No license 155 No license — No license 16
MIT 40 Permissive — Permissive 7
GPL-3.0 14 No license — Permissive 6
Apache-2.0 9 No license — Strong Copyleft 2
GPL-2.0 3 Permissive — No license 2
CC0-1.0 3 Strong Copyleft — No license 2
AGPL-3.0 2 Permissive — Strong Copyleft 2
CC-BY-4.0 2 Strong Copyleft — Strong Copyleft 1
BSD-3-Clause 1

TSI R 1) 38 AN T FEARD IR VR AT UE 7328, AT A 30 N RBEY AR AR S 5 v B AR IS A7 LE IRV 7]
TUE I H XS . A7 7E 335 00 KBS 19 406 73 5l /& No license 558 FA %Y . No license 5 BRI B 5544 7 5 PRI 20 LK HoAh
YFATIES No license. FoH 7 20 AN B RBEL A= sARIE B il 732 No license £ M FARTE Fr BL. M ARYE GitHub “F &
IR RE, FF A AR A R VA VR AT IE (6 AR I A AR A5G PE T 38 BIAZARL. R T AT R & —RBE R T, &
ATTIERE R X Lo AR DA i) R 5 T eS8 4h T I R . S RATIEE R, BT I K 3 T LAYR 5 G JE 0 DA B S A
A IRV RTE. 4 ANMRRE A & # F5 8 1V RTE, (E2 U8 2 R ACRS P9 A FRIR VR RTOE S B, thin sE s i
No license 12 & LK BRI 24 5 No license 25

PATVAZTEFTURVE T UE 3 60 XU () AXAD LA 1) B 5 T W3R AC 48 T T A, VEARER ISR 10 B, 1 R &
ALFEAEAE SR RE IARRE B B, S IR AR 6k 5. BTS20 T 8 AP K& R Bt A 3 A R IR 1]
R FEBEA R AR G FE B Wb TR G, 3 AN G FESS R 75 AT AR IR VR ATHIE, 3 /MO A LR s FE AR AL 4T
BV 39 47, 8 T IR EREERE M ETSeE, FATFIE 171X 3 NG ETRAC A M R 2 . KA AR B ARG LS B 3
ARG 7,

F 10 FEIRE

AR5 B e VFRIIE 75 AR e e Y VFTIER Y GHIRARED) R
omarzanji®”’ No license Type2 Apache-2.0 TR AR
genuinemerit®”! MIT Type2 GPL-2.0 TR AR
caarmen!” MIT Type2 AGPL-3.0 IR
Hwan340"" No license Type2 MIT FH R
Innominata88'*” No license Typel MIT A M
villesalmela!" No license Typel GPL-2.0 FAT MR 22
fiware-orion!™” AGPL-3.0 Type2 No license SR~
sandesh!™’ No license Type2 No license S G
ClosedAI469™ No license Type2 MIT (GICIE=S
remadden”™ No license Type2 GPL-3.0 (GICIE2
sarahhoogstraten' No license Type2 MIT GGIEIE=S
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F 10 MR (40)

AR B e VFRTIE B AU T 2 Y PFRTIEFS U] G AL PR
mariafaraj’”’ No license Type2 MIT GGIEE
Interactive!”” No license Type2 No license ik
Beapps-17"” No license Type2 No license (GICIES
Beapps-2"” No license Type2 No license Rl A

Alexacompetitor™™”! No license Type2 No license GGIEIR=S

Cal-Rex™"! No license Typel No license GGEE)
Abivishaq™® No license Type2 No license GIERS
johsieders™™”! No license Type2 No license GiIER=S

Neil-r*" CC0-1.0 Type2 No license I

martinsndifon!®! No license Type2 No license Rl
TheDiscord™” AGPL-3.0 Type2 No license GEE

Sensor™” No license Type2 No license Rl &

MondoGao™ No license Typel No license (GICIES
BlackFriday™” MIT Typel No license Rl &

ATCS®” No license Type2 No license GIERS

Tryhackme®") No license Type2 No license GIER=S
open-world-vf"” No license Typel No license IR
Attention™! No license Typel No license (GICiE=s
benjdevries™" No license Type2 No license Felal &

P R TE B W AR A5 i, M ok R AR 26 B ARSI A omarzanji ™ & # ] ChatGPT
A RS R 35 1TSS A FFIRARE AL SR R 3 I A P BT AR 28 AL K RV ATk, 5 B ARSI R VE
TJHIEA Apache-2.0. FF & 3 & 21 58 A #LHik 75 /5 [71 52 2 “It was generated as a test script to collect activation samples.
have deleted the code in that file”. =% i K& (K A TF &2 # 8 H ChatGPT A AR AS AN A AR MR BELAS , AN 5 0 4 R
g R TR 57 genuinemerit T & # 7 FEVE RS IR T KR A IO ARAD, (ERTF K # $25“If I choose at a
later time to include it as is, I will include with it an appropriate copyright notice”. F H.JF & # A NLE G| N KA A i
R AT s 9, 75 LSV VT E v 5% ] .

— AR FTEE T o) AR A 5 TV ) T ORI AR AT R R B T R O (R R VR RTE, (R B AR
TS [ FFR VR TN AGPL-3.0. A TF K& N AAEEA LR AT, 1B N A — AR AE TFIRE VF AT E o) &, Tk 3 B
52 F|“Not very interesting IP here to protect™”". B & TF A& & 475338 o KM AL A AL REAT T 880 E & FE BT A .
[F] i} & 7~““It gave me an opportunity to improve this part of the code!”.

PRI R TE B WBIR S 5, AR IR A A i H A8 o U2 R ks, AT T A 7 o8 FF KBS AR frg A%
Bl B 82 1% 26y F IRV TR RURS: . — 2 JF & 2 [B1 2 2“1 will be more cautious about using code that lacks explicit
licensing and ensure I comply with all necessary guidelines™*). Fiware-orion”” 3| /1 T OpenAI” ()& 2 (b) own the
Output. We hereby assign to you all our right, title, and interest, if any, in and to Output.”, F$§ Hi #f 2 4S5 F B R
PFATIE T A AN R T SO0, BB 28 50 LK e 531, At 78 IN“Generated by ChatGPT™ AR (9 H #2916 G RS Fr
B 5] N B VR ATE KU . BEAh, A ) il A R B2 Bk GPT A s ARAS 5 M StackOverflow “F & 3RS J BL i
HIX .

WFFE I8 3 418 45 BATEL S A R 177 3U7E GitHub “F &R T 229 AN KRBT AE il AR DD, B4
RIAE 229 AMREG S A 155 MRS R B FFIEVFRTE, 55 ARG A W34 56 A4 BUVERTHIE, 19 AN 2 BRI 24 17
AIUERIZI. o 136 AMRRD IR S T A e A T R 1 IR ARE B, FRATTTE 38 > Typel Al Type2 T k&SR
ARAG 5 B AR TIE] T 30 /MEFEFRIRVF AT U IR 78 DL BR 5 T RS AT B 5, 1581 T 8 AT R 11 & k.
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8 HEXMR

8.1 KENZESEKEEE

ARG R AR 72 40 ' 88 1 7 e (05 ARSI VR T AR A B2 90 Al o pp AR A4 01O AR 4 2R S0 T2 R
BELARAD 22 v PO T8 10 FIAR 25 25 W A5 AR DT C AR e B, R4 NAE 15 B AR (IR-based) DA K TR 5 %
>] (DL-based) fIHEA ", FF(5 B R MW T ZE) T RAILAACKS 75 i R 52 A A 9% 2% (1 vk %),
HE T VR 5 22 5T A S AT 9T 32 R P e 22 P 2% A AR ARG 2 ) S5 AR B T 3 e 2R U001 i ot AR RAR
0 26 (1) A5 0 B, AR 48 2 ] DA S R () AR AL AR ARG 21 . AN s o2 JU ) B 3R 31 0 23 A AR A 1) B2 A2 B AR AL
AR B, W7 AR5 2 180 M AR B B, — 38 93 BT 0 S T AR A VB V2 A3 SO T AR, 38 3k o B Se A Bk 2 18
VB R AR 0 T A QA o B ST I — R R TT DU RS I Typel A1 Type2 v B8, BV A Rt AL #E Type3
Al Typed 7Y LA I — B0 0% BF 5 U0 P VR B 2 STAR R 2 STARAY B8 X, 7T BAA Bt Ab 3 Type3 1 Type4 (50
i 24 00 1041001 BR T o 5 R (10 0 e DA B A 2% B 8 o, AR o e AR S A ol DATE K A BRA R )22 BB
) e,

BARI G B R 7 VELE R 1 B £ P9 R R AR LR AR 7 B, a8 3 A [R] 5 o 2R A AR 05 o B AN 1
BT AR ) 7 e 2R A . 3 5 45 - AR 48 2R DL R AR v B G I 2 A, BT i 77 ¥ T DA BE G 3 HL A ctAs: il
BIAFLEA R 5o 1 2 1) FHIRARAD F BL.

8.2 KIRBKALHIE

I 5 RASE TR P T R DB A 2 R TR 4 1) U, TR 22 AT 9 DXy RO Y 2 ol A 45 iy SR D R AL DL B RR
B . Somepalli 25 A PO F FEG AR 28 75 122 R IR BORA R 2 431 %5 A2 1) 1| 25 50478 . Carlini %5 A\ P?7E Stable Diffusion
H Tmagen &5 AR BB R L T K8 LT 52 4 A ZRFEA. Carlini 25 A U GPT-2 27 2 HY KD
ENNEEE AT, UUIDs UK FI I AE A, AT iR TAE Y R FE7EACAS 2 H 19 & H 1% 5. Niu
2 NP GitHub Copilot #7825 B it Py 25 2 BRI T HUR A N A5 B Ciniselli 25 A\ PUREFE R B TS A RAE 5 1)
RGN 10% 51 ghdE b og 4 — SRS, 80% A2 5l 258 A QRS &5 M A [R] (H A8 B A% AR A4 CAS. Yang 25 AP
FI FACHY 50 BEAG 35 AR % B CodeParrot MEAITAZ T KB UIZRBHE W IIACHS B, Yang 25 A VB ARTHE T RHERY
ABARE S GE SRR WA, B2 H R A BARE 5 TR #E X 2 [ IV R E B AR IR Yang
2 NPISURIA Simian T B G RS 58 R, I Ff 7 AEASL 9 AN KBEALLL K 15 000 264054 i 4 N oA 2
VAN
8.3 FRIFANEA MM

FEUR A AT IERROBL I 58 (R 22 47 ok — B Talk A 24 R S RIE 7T 445 OpenChain' B K SPDXP*5t -5 #F
ATE B LB B FOSSology! ™5 Vi AT I b Z A T L, A3 FF ™ 58 2 5 VR 1) R0 5 < - 40 R AIE (R 20 3. FFIBAL X (1
AR 38 5 52 IR VE ATIE A2 3, Almeida 25 A UVR B & 2 B 2 A BGR T IR VP A IE L) R 4K, Duan 25 AU O7EFF
PEEAE 2 590 R Y PTAE o 5 1) R, e AT TR DR S 4 75 B AT BE i X GPL/AGPL ¥ AJIE 45 #K. Golubev %5 A Pl
X GitHub *F& W Java T B WES 58T KA 29.6% M B 2 04770 B E AL E 5 oL, X HAH 9.4% 17
FEVFRTIE 2% ) JE. Wolter 25 A\ PSLEE XS 1 000 A GitHub ARG B BL KA B P SO 234 % IR 20— 2K A D A
JE B YF AR RS B, 9 HL 10% HACRS 7778 Y Al U AN A 5 0. Moraes 25 A UM ZESHFER 1 552 4 JavaScript 3 H
RILKZL) 62% HIARIDEE R A T 2 A IFIRVF Al L. Shabh, AR BIVF 2 TF R 38 IEA T IR PTIE 2 A 1) 9% 2 DA
1 2 Fhvr T JE SR

DRAGERY H AR T B R IR VE PTHIE 9. FF IR 5 AN s KA Y AR e A o2 75 32 VP PTIE 20 3R, X AR AT fg S
BT ARSI, A SRS vH A ARS8 DA K FFIRVE AT RS I 75 v T DA 5 43 BT KRR Z A A RS 5 TR AL X
ELE LR B0, FE ELAS I A R ARAD 5 7 B AR RS 2 18] F FRIR 4wl e B
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9 AR

9.1 AMEBEYM

ORI A= A R 0 545 RS 3o 10 I AR A 22 RS A sz B AR H 4 8o 4 B pisb B . R &R, AR
15 5 R DA R YRV W] UE SHE S P Aar U o . A — 8 4 S L A AR AR R 1) L W] R 2 e T VR IRVIE IR . DA T FRAIG
DY A 25k B, R ATIAE B FAL B ARG 4 R B I T Lucene!™SeBH, %7 il & F AR 5 R AE M 5% T A
HREL T A AL R MRS, 7F DaDataset 30454 7] LUAF] 90% 197 [F1 3 P LA RS 48 22 B B v et 77
1558 B 1ARED B, BATE W RIS H8 & F I8 2] T 68.5% H1 60.9% MIARED. 7E/CHS FE R B, AT I T
Simian""'L Jz SSCDP TR, 3X A T B AEMI L TAE 2 A, JF B T 0 5 A MERE. Simian T A5 20t
KA 5 % Python IS A BL /) Typel PL K Type2 F%, SSCD 7£ Company-C $dE4E N AT LK B 92% I HEH
2 U853 20 TR VR AT E S A A B B, FR41 138 3T DejaCodel™ L K SPDXPMSRER FFY5 1 ] HiF 25 7Y HAT- 40 o 2, Wi
FEURVE AT RS LGB BE R M. IX— R A i B 7E B R BIR B b B A1 PR 350 Ja i, ST S B8 45 RN ml (5 B2

N T8 BATIEREFE il 8 1 AR ED 50 B P9 25 00 70 B 6 T3l A, 3X AT e 22 Bl N =AM L. 9 T ks
X, FATRA T GRS )7, th P BT AS 2 922 IR TR TR 45 5. BAE A Cohen’s Kappa® Sk A
BRALIER A —FE. 15R Kappa 6/ T 0.9, 152 75 B 18 DU o3 B0, DAR OR &5 S 1) i 1 A — S50 1. itk
Gh, BAVATF T ASCHIBARLE, DME R EIRA 1RSI0 45 R
9.2 IMNEBEMIE

ARG S & M A SCHEET Python JifRIE 5 T SLIR, XAEF AL R TR EH T HMmEES. &
ifj Ciniselli 2 A\ P9 B CodeT5 #EAY2E ) Tava ARG A7 7L KB ARS8 B AO B 52 X 38 WA RS ve B R 78 A v
& FREAELE. TR A X B ARSI 52 B IR VR TE A9 20 3R, IX RIS 7 PR 30 5 th 38 WA Y 26 Fe AR 0 AT A 5 U8
B PN HIARES AZAE FEIEVF BT E e 25 R . R AR 30 32 B4 %) Python 18 5, {BAR SCHE H IUHEZERUE Bt v] LU A3
b FEE F W VF RTIE M 1 R R S fUR R,

RIGAE BT 4 2 J i TR RS R Y& N, R F AL R B RIS 13 R E R 2R R T IR X —
1, AT JekeiE T AN 5 AR AR LR 4, ARG SR B 18 1 T A F 0 SEbrot k3 =, Hop 3R AGTH Re
WA TR 4. LR, BAVERE T 2 PhAS IR B0 R 2 BOMAE 1) KB AT S50 . X 2 KB AL 405G CodeParrot
CodeGen. CodeT5+. StarCoder2 Fl GPT-3.5-Turbo, i RIFF 7145 LA T 12 P& 1. SEI6 25 SR 0, il id 7720
REAIAZE B ARRS T X BIVE B T 68.5% HIARED, @i 5148 44 26 ARG T SRS T 60.9%.

10 Eit5RE

AR AR AL AR 5 TR A AR 2 8] 1 7 AT E S R 1 R, JRA T8 S T — A S A A
ARID IR -5 R A i) A I AE SR 1) FZAE SR, SR TE o SE R A 3 AN 1) &, 38R RS B ARG A B A TP IR 4K
PRAEZS R, (1) JEE IR 9 AN KARTLTE Th RERl IR R 77 7528 44 A2 B 1) 45 000 F1 90 000 AMXAD, FRAT RIS B
65.8% F1 60.9% FIACHS BT LA 5 27776 7o B IR P IRARAD Fr BE. (2) @i X b KA A A Bl ARG 5 i Y5 65 BV RTIE,
FATE I Typel F Type2 o b 232 (MARAD Fy BEAFAE 22 I AR VP rT e M0 R, o 81.8% M AREDAELEFF IR VR
AIETR. (3) 1K &4 ju RRAE 2L SR AR R AR A TE, TEWCER B 229 4 GitHub “F & & 3 180 F RE R A i i) A AD
W, AT E] T 38 A Typel A Type2 5[ 28 B HFFIRARES, FLHTT 30 ANFFELE IR VR AT IE 3 RS
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