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a— RFESEETFNTER LT X 2 b CHELE
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HATOIT AMIERELTED, 2030 FEiZidR
KCTT9OFARET e WIHEDH 3B, ZOM
RiEDO—o2 8 LT, KEBEEFEE TV (LLM) ZHW
72V 7 v 27 OREOZENE TSN D, BT,
LIM 2 & % a2 — FARBENEIREMNEALTES
D, B—0Da— FOMMBLEROBEITE V. Ly
L. ZEEOY 7 by 2 7HBIEVYARY FY LA
LTOWFEED L, LIMIZX 2 VAT MY LA
ADa— RERDEEINIIEFITE D, VRS MY L
NIV TDONFEIENR Y F < — 2 SWE-bench [1] DN
TIRIRIZD T 1.96%I12 ¥ B,

VAES M) LALTOa— FEE X 27 TlE% L
D77 ANDBRPBENEL IS, LLrL, LLM D
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., ANMRICHIERDD, 2L D77 A V% AT
XV, ZD7z, FHLER ¥R FEICEEEDE W
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INTW3, a— RMEDIMEEIZ, SWE-bench %V
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% % RepoBench [3] 2 ¥ TH & AW,

1) https://www.meti.go.jp/policy/it_policy/jinzai/
houkokusyo. pdf
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21 OdA—FTEZIN/=LLM

LA, 3 — R TH%E X 7z Transformer [2] N —
2 @D LLM 233 2 T\ %, Encoder <€ 7 /L T &
CodeBERT [5] % UniXcoder [6], Decoder & 7 )L T
1% Codex [7], StarCoder [8], Code Llama [9], Encode-
Decoder & 7 /L TIlZ, CodeT5+ [10] 72 ¥ ZT 61
3, B2 Decoder ETIILDORERBIFFELL, a—F
AERBEN IR LR L, 2hbDET L
WFH—0a— FAERFEE 2 S <. HumanEval [7] %
MBPP [11] 2 E DR Y F<— 27 TOFEEDE W,
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ML TW3 [1, 3,4, 13, 14], RepoCoder [4] 1.
a— FRER A ZICB W TR AE 2 [ D R
T2 & CHEODR_EXH¥7, RepoBench [3] &, a2 —
FHISEICE T 2Ry Fv—2 T, a— FREXZ
7. A—RHERRAT, 20D TS5V RRY
D3 OTHER XN TWS, SWE-bench [1] IX GitHub
issues £ X3 5 VY 7 T X + % Python DY R
MU BEDZDHDOT, HEOMEEZ LLM 2381
SBWRIT B EFHEOINYF—TThH b,

HumanEval [7] % MBPP [11] & kX % ¥, Re-
poBench [3] % SWE-bench [1] D& 13 & L < K
W, H—a—FiIzkaifsee gL T, VERI MY
LUV TOMSIEFESLT =Xty 0D L
HEZEETH S,

3 REFE
3.1 H=E

a— RRRBROMERTFIETIE, WRa—RFra—F
BEMEZDFEFEEETAYICAN L, HDAALE
Bhroa— FHOBEMERZFEL TV [3], 5
FHETIE LLIMICE>Ta—F2FF R MIE

2) HDAARIRICENT 2 ETMEET AT A XIVNE W=
». LLM T3 < MFFBETL) 2R,

Model Input

You will be given the code snippet. Translate the following code to text
for code search:

Repository name: MontrealCorpusTools/Montreal-Forced-Aligner
File path: tests/test_config.py

Code:

class LdaTrainer(TriphoneTrainer):

Triphone trainer

N A

y = T \
1 Model Output |
The code defines a class "LdaTrainer that inherits from

"TriphoneTrainer'. It has several parameters and methods for training

an acoustic model using LDA (Linear Discriminant Analysis) and MLLT]|
(Maximum Likelihood Linear Transform). The class has .

X 2: a— FEFED T F 2 b2

Model Input

You will be given the unfinished code snippet.Please predict and
output the next line of the following code. Then, explain why you
made that prediction.

Repository name: iancze/PSOAP

File path: scripts/psoap_retrieve_ST3.py

Code:

parser = argparse.ArgumentParser(description="Reconstruct the
composite spectra for Aand B component.”)

args = parser.parse_args()

/

P e N
1 Model Output 7
Q .

The next line of the code will be:
““python\nrest_frame_wls = chunk.rest_frame_wl(vAs)™
I made this prediction based on the context of the code. The code
Lo

3 MRaA—FDTF R AP

L. EEBETLEHVWTCZOHEDAALRZ15 %,
FLUE DR EIZ, HDIAARBDIFE D cosine FEHLL
FE ¥ . BERTScore [15] D 2 FfEZ AT, 22— FEHH
DT F X MEHHIE K 2 1TRT,

XHIIZ, MR- FEFLIMIC X237 F A AR
IZH0Z T, RepoCoder [4] TIREIN-FELIRETF
EEMAEDELFEDIRET %, RepoCoder Tl
—E LLM IZXDIT %2 TRl X8, FHlXNAT2M#
HALTERREZITS, 2R LT, EFETIE
ROITOFHNCHIEMZ 2 HIEEIRET %, MR
a— FOFRNSMZ THAZ I X8 23 ZH ol %
X 31279,

3.2 FAY7bhoEEt

Y MILLM OHJICKRELREELY 52 5
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Model Input

| want to predict the next line of unfinished code.
There are several code candidates related to predicting the next line.

... I'd like you to convert the code into text for me. Please provide me with a

few prompts for this purpose. Make sure to output prompts for both
converting the code to text for predicting the next line and converting the
code to text for searching.

{ Model Output )

Certainly, here are some prompts for converting code to text for predicting
the next line:

"Convert the following code snippet to plain text for predicting the
next line:"

"Translate the code below into text for predicting the next code line:"

...And here are prompts for converting code to text for searching:

"Convert the code snippet to text for code searching purposes:"
"Change this code into plain text for code search:"

- A

X 4: HE1 7 v > 7+ ofl

¥ 23 7ay 7 M2MAT, LLM BBy 7
FRER R AEB e Y S RERT 5, AES
0y 7 hoflER41TRT, K4 Dflid, DX
IR FHEZI T, Try e NT 5 L5102
TERZ2IToTW0W3, ZHUTE D T a7 b ofEks
BREH XI5,

4 EER

4.1 RERERE

A—-FRHECHRI-FOREK o— i - K
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FrEHB T Y P TEM LT F X MIMA
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Fa— FXZo3MEICA T, 3.1 HiTHEAL
RepoCoder [4] D FiE L I# B FED 5 F¥H %G1 3
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FALEETIL - T—2EY b+ 7R EH
%175 LLM & gpt-3.5-turbo® Z{HH L 7=, Z DE,
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ANDZEHIZ A 72 711 RoBERTaY, UniXcoder™,
CodeBERT?, text—embedding-ada-0027) (LU ada-002)
DATEETH 5, FREWLTF X M OFELE

3) https://platform.openai.com/docs/models/gpt-3-5

4) https://huggingface.co/roberta-base

5) https://huggingface.co/microsoft/unixcoder-base

6) https://huggingface.co/microsoft/codebert-base

7) https://platform.openai.com/docs/models/embeddings

DEME L LT, HDIAARKE % cosine FHUE T
I3 % /51 ¥ BERTScore [15] % LEER L 7=,

FFAffi 12 1% RepoBench [3] DMK X X 7 TH 5%
repobench-r¥) M Java ¥ — X+t v bt ¥ Python 7 — &
vy PO AW, ZORTHRI—FLa—
R D+t v b 538,000 3 % XFF, easy DX E T
FHili &2 1T > 720 XFF &, ARa— FiZBWTTFHIS
NEZERXRDITH, DA — FOFT—EFRINIEED
O— 2SI IRETH 5, easy lF2— NEffD
ST Java 12 6.6 7 7 £ s, Python 1% 6.7 7 7 A )L
FIETERRITH 5,

FHMEIEIE o — P X X7 DFFifilX RepoBench
DFHM M. BELEDL RS &y a — FMEs
FfRY 72 2 HE (acc@1) &, FALUZEAEWV 3 DDON
WIEE & EN TV B EIE (acc@3) TRHfi 21T 5.

4.2 HER

Python D FFlifE R 2 3% 112, Java O FFAifRG 5 2 <
DK ARG, R TREER 1 ITOWTifam 5
%, R IS ZNENELEDREE. B
EHBE OO DEDAARBZERICHEHL-ET
N, a—=FEdosary S MRa—-ro Sy
TrERT, ey MEZERZFR Human 2 A\ F
&5 7uYy 7 b, Auto BEHEIT B > 7 b Original
DITED I — K. Pred D3R DITD F#l. Pred+Explain
BROITOTHEFHHAZIMA T2 DZ2RT,

REFEDNR—-IXAFIVEDEEE BOLBENL
B0 72Dk acc@1, acc@3 & b 12 Embedding(3H &
ABRILD cosine FALIE) D ada-002, 2 — F{EHAH
Original, ¥4 2 — K 23 Pred+Explain D& TH 5,
/NBAE 7 LTl BERTScore D UnixCoder, 2 — K {&
23 Human, {52 — K23 Pred+Explain D55 TH
%o N—=R 74 ¥ (a— FERA Original, X a—
R 73 Original) & LEER S5 &, FEEZRKZ EE-T
B, BREFEORMMELZHETE %,

Pred+Explain B'EHEE 2AMNITHEEIRVOD
. X a— R A3 Pred+Explain D55 T, i £
HEITHANTIZE AL DBETHEN GV, R,
RDITD T % § % Pred I& RepoCoder [4] TR X
NFETHY, BAZINZ 2 Z e TREDM L
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8) https://huggingface.co/datasets/tianyang/
repobench-r
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% 1: Python 7— &t v F OFER

Unfinished Code

Retrieval Model Candidate Human Auto Original Pred Pred+Explain
acc@1 acc@3 acc@l acc@3 acc@1 acc@3 acc@] acc@3 acc@1 acc@3

RoBERTa 17.06 48.77 15.92 48.95 18.29 51.09 20.85 53.64 24.27 55.39

CodeBERT Human 16.36 48.65 15.36 48.25 18.09 50.39 19.97 52.27 21.60 53.71
UniXcoder 20.52 52.92 18.94 51.84 25.90 58.74 30.57 61.91 31.34 63.09

RoBERTa 16.55 47.75 15.69 47.72 17.44 49.44 18.09 50.45 20.49 50.99
BERTScore CodeBERT  Auto 16.54 47.72 15.84 46.85 17.60 49.71 17.64 50.21 18.24  49.90
UniXcoder 19.79 52.32 17.47 50.57 24.94 58.80 28.79 60.76 29.74 61.52

RoBERTa 16.59 47.92 15.91 47.36 17.24 4791 17.97 49.57 19.12 50.29
CodeBERT  Original 16.21 46.99 15.74 46.50 16.84 48.51 17.86  49.34 18.26  49.06
UniXcoder 19.86 52.34 18.02 50.81 25.00 59.06 28.79 60.72 29.37 62.12

RoBERTa 16.52 48.14 16.17 48.57 16.45 47.50 16.95 47.97 19.41 50.19

CodeBERT Human 15.84 47.85 16.07 47.70 15.39 47.32 16.62 4747 18.34  48.85
UniXcoder 20.29 53.64 19.00 51.75 25.06 58.90 29.79 61.32 30.65 62.46
ada-002 19.40 52.81 17.81 51.35 28.40 61.92 33.36 64.80 33.71 65.56

RoBERTa 16.35 47.51 15.72 47.14 15.85 47.74 16.55 47.77 17.37 47.71

Embedding C0<.ieBERT Auto 16.31 47.71 15.54 47.97 15.86 46.76 16.04  47.15 16.51 46.75
UniXcoder 19.70 52.24 17.16 50.15 24.16 58.12 27.82 60.61 29.40 61.35

ada-002 19.14 52.42 18.32 50.07 29.06 62.49 34.55 65.38 34.00 65.58

RoBERTa 16.86 48.11 16.34 47.64 15.97 47.05 16.75 48.42 17.07 48.65
CodeBERT Original 16.15 46.91 16.04 46.85 15.77 46.26 15.95 47.37 16.00  47.12

UniXcoder 19.85 51.74 17.66 49.96 24.15 58.85 27.66 60.00 28.10 59.95

ada-002 19.64 52.56 17.62 50.49 27.95 63.31 33.66 65.76 34.82 66.61
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F—&ty N THREENE LY, repobenchr TH &

9) https://openai.com/blog/new-and-improved-embedding-model
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T, Tur 7 oM L THEOXOHRMIT,. £ DXRIZ Human, Auto, Pred, Pred+Explain D W3 415> D
N, RRBRICAZXERE 22, Zhon7arFhoRIa—RFBPATEINS,

2 a— FeERloZHICHWE a7 b

T A=

Hi@ You will be given the code snippet.
Human Your task is to summarize the code into text for code retrieval. The length should be around 500 characters.
Auto Translate the following code to text for code search:

X Repository name: J RS b V£

H . o
File path: 7 7 A L S A
£3: MR- POV ETr o 7T

i EEVA

Him You will be given the unfinished code snippet.

Human Your task is to summarize the code into text for predicting the next line of the code. The length should be around 500 characters.

Auto Convert the given incomplete code snippet into natural language text:

Pred Predict the next line of the following code and output it. Make sure to only output the prediction.

Pred+Explain  Please predict and output the next line of the following code. Then, explain why you made that prediction.
) Repository name: U R ~ U4
L File path: 7 7 £ /L %X
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Retrieval Model Candidate Human Auto Original Pred Pred+Explain

acc@] acc@3 acc@] acc@3 acc@] acc@3 acc@] acc@3 acc@] acc@3

RoBERTa 13.90  45.26 1296  43.82 16.86  49.22  20.21 52.31 20.75 52.97

CodeBERT Human 14.55 46.27 13.32 4510 17.11 48.99 18.84  51.22 18.61 50.70

UniXcoder 13.87  45.79 13.19  43.89 20.70 5396 2495 56.76  23.55 56.89

RoBERTa 15.11 46.64 14.19 4547 16.75 48.61 19.59  51.10 19.76  52.22

BERTScore CodeBERT  Auto 1542 4795 1434 4575 16.64  48.46 18.16  49.87 18.25  49.76
UniXcoder 14.12 4547 12.97 44.09 19.80 53.69 2340 5532 2291 55.72

RoBERTa 14.75 46.65 13.99  45.74 16.46  49.45 17.31 50.85 16.96  50.30

CodeBERT  Original 1492 47.29 14.25 46.85 16.61 49.72 1720  50.45 1722 49.34

UniXcoder 14.85 46.27 13.55 45.14 20.24  54.04 2406 57.62 2275 56.30

RoBERTa 14.80  46.30 14.57 45.54 16.39  49.60 16.96  49.82 18.27 50.26

CodeBERT Human 14.95 47.46 14.89  46.19 15.85 48.29 16.67  49.21 17.04  49.14

UniXcoder 14.00  46.00 13.10  44.11 20.20 5391 24.21 56.62 2346  56.69

ada-002 1290 4474 12.34  43.15 21.61 55.97 25.81 58.71 2470  58.86

RoBERTa 1499  46.56 15.17 45.92 16.45 48.86 17.19  48.99 17.37  49.66

Embedding CodeBERT Auto 15.62  47.46 14.81 46.29 15.87 48.60 16.72  48.35 16.70  48.57
UniXcoder 14.14 4595 13.15 44.16 20.32 5430 23.04 55.67 2296  56.21

ada-002 13.39 4499 1246 4371 22.25 56.95 2644  59.21 2590  59.16

RoBERTa 1477  46.34 14.21 46.26 16.21 47.79 1596  47.80 15.30  47.06

CodeBERT Original 1542  47.16 1499  47.10 15.47 47.86 16.07  48.14 15.54  47.62

UniXcoder 14.89  47.16 13.84 4594  20.05 52.97 22,66 5592  21.00 54.69

ada-002 13.12  45.12 12.16 43,56  22.10 57.20 27091 61.24 2641 60.52
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