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Code Large Language Models
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|
¢
| eFuse 34B
| leardciﬁ-gm 34B [
70 T T T T = T
| |
| GPT-4 |
60 1- | PanGu-Coder 2 16B '
| 1]
[
| | WizardCoder 16B |
L]
® | s Code LE Ple 348 |
| 15
§ 50+ ! .-@ Phi-1 1.3B |
o I GPT-3.5
= | ' OctocﬁerJEB |
g | 5
W | | i | | Phi-1.5 1.3B
E ; PaL M 2-5*
:I:g PaLM-Coder 540B | Instructl.‘f,‘%eT5+ 16B -
| : StarCoder 16B Qwen 14B |
30 G| ; — T . ; ; b . - -;,,QQ T 1
Codex 12B Coquen@o 168 | L3 708 |
PaLM 5408 ' @ o
I | PanGu-Coder 2.6B | LLaM& §3R 2 138 I
20 i i 6 i | = = = i
i f ey ! (¥ Baichuan 2 138
[o) LaMDA 1378 '"Cﬂ@é\}fg ' BLOGM 1768 i ﬁer 1.18B
wl  GPTI6B : g , | ; | !
& |
PolyCoder 2.7B
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gI=: CodeFuse iIiFRTHIEGE
CodeFuse BE— XX AHE RN A AZIREEGEWEAERSHT &, Z-asE T BN ERABHHNEMN AERHTHIANARRB IER,
CodeFuse E&MRBBHE. FINEE. EEAR. £EN, MERBEAFIIGR, UBMAXEFER. FixthmE/X50,

kubernetes = client ' spring & extended = controller KubernetesReconcilerProcessor postProcessBeanFactory Add Configuration...
CODEFUSE-BETA O
KubernetesReconcilerProcessor.java i CodeFuse-beta

KubernetesReconcilerProcessor() (DEFAULT_SHARED_INFORMER_FACTORY_BEAN_

KubernetesReconcilerProcessor(String sharedInformerFactoryBeanName) { # E H[J i?TlO |DE

notNull(sharedInformerFactoryBeanName
A0+ RIRIES

fiﬁ;ﬁﬁ .sharedInformerFactoryBeanName = sharedInformerFactoryBeanName
@verride RID{EF CodeFuse, FAIMARHMRTSAAIB b E. EMATE. EREBENS

H . /\'l\—l
AR, getOrder() KubernetesInformerFactoryProcessor.ORDER + %R @?ﬁ python/Java/JS =7

{RBATIBLER—FRICEE, ARNE BT IREETAREXE

I0{ER CodeFuse, FAILAFHRTERMAMBAE, EMAB. Emps

@0verride

'R?igg postProcessBeanDefinitionRegistry(BeanDefinitionRegistry registry) {
TREERE

.beanDefinitionRegist
0 e CodeFuse: FRIER

CodeFuse: @B RABRTBERIN
B - CodeFuse: 4R
@0verride CodeFuse: XA Erpft R IBHE
Beee (i postProcessBean actory beanFactory) {

RABERIY Tab

POJU TG JSOI PP
(String reconcilerNam @ show Context Actions ca pe(Reconciler. DR SR R
Option [ = <
X Cut ERE—THELER
Supplier<KubernetesCont erFactorySupplier =
=T
Q) =
O Paste
Copy / Paste Special g8

beanFactory e e Vet nName, SharedInformerFacto

beanFactory er. ) Baift R B2
Find in Files 7

Find Usages

KubernetesC

BeanDefinition controll

BeanDefinitionBuild  Refactor

KubernetesC Folding > sControllerFactorySupplier

B M:https://codefuse.alipay.com/welcome/product

AILRZHER I & 2 E i\ B 2L B NiDD ArstugszEs
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# Models &

= codefuse-ai/CodeFuse-CodelLlama-34B
Text Generation « Updated 8 days ago 176 - O 85

== codefuse-ai/CodeFuse-CodelLlama-34B-4bits

7 Text Generation L.pdetedsda\_;sago B4 - 212

«m codefuse-ai/CodeFuse-TestGPT-7B
% Text Generation « Updated 22 days ago 23 3

«= codefuse-ai/CodeFuse-StarCoder-158B
» Text Generation + Updated 8 days ago 29
Datasets 2

codefuse-ai/CodeExercise-Python-27k
@® Preview « Updated 23 days ago 51 « .38

CodeFusefzs!

CodeFuse 128): EAEIHFHEBENREFAXETAPHOAERILDIESIER! (Code LLMS)

11 Sort: Most likes

«m codefuse-ai/CodeFuse-13B
[ Text Generation - Updated 23 daysago 101 42

«= codefuse-ai/CodeFuse-QWen-14B

Text Generation - Updated 8 days ago 11 4

«m codefuse-ai/CodeFuse-CodeGeeX2-6B
T Feature Extraction - Updated 4 days ago 4 1

-= codefuse-ai/CodeFuse-DevOps-Model-14B-Chat

FA Feature Extraction - Updated 5 days ago

T4 Sort: Recently updated

codefuse-ai/Evol-instruction-66k
@ Preview « Updated 23 days ago 28 « 50

MERTT. TR G, Wik, #BE.

M SEFFIRPEN £ _E A9roadmap

Table 1: ConEFuSE project roadmap.

Release HumanEvaL
date Midel Pass@1
Mar 2023 CobeFuse-1.3B-2K Seq-Length 11.58%
Apr2023 CobpEFUsE-6.5B-4K Seq-Length 20.46%
May 2023 CopEFuUSE-13B-Base-4K Seq-Length 32.93%
Jun 2023 CopeFuse-13B (opened in Sep) 37.10%
Sep 2023 CobpEeFuse-CobpeLrAMA-34B (opened) 74.40%
CodeFuse R X :

httos./7arxiv.org/abs/2311.02303
httos./7arxiv.org/abs/2310.06266
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> REABRIHENE

(A8 I AANERR [EZEA T

T—1 Option ] +— Option [

in isEnglish(String str
char chars = str.toCharArray();
for (char ¢ : chars
if (I(c >= 'a' & c <= "'2') && I(c >= 'A'

. '
N e e e e e =t

ALIR SR & 2 T8 N\ A NiDD A stimsnzEs
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» B XEBERNF AT

code-completion

BUEE JEIREM orca_text_code_codegpt13B GPT-J-6B d It Cod lti- InCoder-6.78 GPT-Neox-20B CodeGeeX-13B
h I-x-pyth 51.83% 18.67% 30.20% 34.64% 26.55% 2272% 30.57%
humaneval-x-python pass@i/python 34.76% 1.1% 19.41% 19.22% 16.41% 13.83% 22.89%
humaneval-x-js pass@10fjs 4573% 16.32% 27.91% 328% 22.98% 2078% 32.28%
humaneval-x-js ass@1/is 26.22% 8.99% 15.41% 18.4% 12.98% 1.28% 17.59%
“ b N N [N \ i Pass@1/j 3 o 3 3
ﬁ -L H b -L\ 4 \y" ﬁ S N\ XI | D XI | humaneval-x-java pass@10fjava 45712% 14.37% 31.74% 3673% 18.64% 19.54% 36.7%
[ESN ir-l: ) /N / /L /L . . EMEN
humaneval-x-java pass@/java 30.49% 785% 15.17% 14.95% 9.04% 887% 20.03%
humaneval-x-go pass@10/go 36.59% 10.81% 23.26% 25.46% 1379% 157% 25.68%
humaneval-x-go pass@1/go 2317% 201% 997% 13.03% 868% 50% 14.43%
humaneval-x-cpp pass@10/cpp 40.23% 1367% 26.23% 30.84% 193% 18.99% 32.21%
humaneval-x-cpp pass@1/cpp 2561% 754% 1.44% 18.04% 9.5% 989% 17.06%

code-completion/pass@10

BT IR E AR A PR AE T e B AL :

B orca_text_code_codegpi1a8 [ GPT-J-68 () CodeGen-Multi-68 () CodeGen-Multi-168 () InCoder-6.78 (Ml GPT-Neox-208 [l CodeGeeX-138

‘humaneval-x-python humaneval-x-go humaneval-x-cpp humaneval-x-java humaneval-x-js

FanBy  wEY  HEE R B M WBSt A RS 20 /7
prompt: #i9
* (4038) BT
TEBpythons il SUSHE: MMR—Te 1 (i) 0 (k) RO HR, T HRhSISHRE, SIEREKEE, Rtk BHmLE # (toma
5t REIARIRIZMENIISITHOKRE. 123)
GOOD-#F
code_html: e m
wagg SRR [SZA]ME——fk

***python class Grid: def init(self, size): self.grid = [[0 for _ in range(size)] for _in range(size)] self.size = size BAD-Z [3]
PAOZAFIARBITAELZ B ERERIRIT

def count_adjacent_squares(self, row, col):

FAREEMAE., TRIMAMEREZESTHE e | -

for j in range(col-1, col+2): BN  emeEED
if self.grid(i](j] == 1: ez
count 4= 1
return count M 2 &
def count_adjacent_squares_with_horizontal_and_vertical_edges(self, row, col):
count = 0
for i in range(row-1, row+2): 5 (H?ﬁ: i
for j in range(col-1, col+2): gggg;‘:%
if self.grid[i][j] == 1 and i 1= row and 3 != col: SamN (M
count += 1
return count z)
2 B
def count_adjacent_squares_with diagonal edges(self, row, col):
count = 0
for i in range(row-1, row+2):
for § in range(col-1, colt2): sl
if self.grid(i](j] == 1 and i 1= row and j I= col: E;Rz::’;'m

AR EREERR & £ EE N\ B2 AT "\ A"**‘”ﬁsz*“én




» B XEBERLF(ETT]

ZBpromptsi® B A EATEM X O] 4 FHEA (zero-shot) . /NEAK

INBEAR B#ESE  (few-shot-cot)

L4

RALAE R EE 1 B BT KER D R ARKRESZ: FHA (zero-shot)

(a) Few-shot

/ i \ ﬁcher has 5 tennis balls. He buys 2 more cans of tennis
Q: Roger has 5 tennis balls. He buys 2 more cans of tennis balls. Each can has 3 tennis balls. How many tennis balls does

(b) Few-shot-CoT

(few-shot) . EMERBZASE (zero-shot-cot) .

GPT-4 Technical Report A

balls. Each can has 3 tennis balls. How many tennis balls does he have now? GPT4 GPT-3.5 LM SOTA SOTA
he have now? A: Roger started with 5 balls. 2 cans of 3 tennis balls each is 6 Evaluated Evaluated Bestestemal LM Best external mode (inel.
A: The answer is 11. tennis balls. 5 + 6 = 11. The answer is 11. few-shat few-shot evaluated few-shot  benchmark-specific tuning)
Q: A juggler can juggle 16 balls. Half of the balls are golf balls, Q: A juggler can juggle 16 balls. Half of the balls are golf balls, MMLU [49] 86.4% 70.0% 70.7% 75.2%
and half of the golf balls are blue. How many blue golf balls are and half of the golf balls are blue. How many blue golf balls are Mulliple-choice questions in 57 5-shot 5-shot 5-shot 5-shol Flan-Pal M [S1]
there? there? subjects (professional & academic) U-PaLM [50]
A: A HellaSwag [52] 95 3% 85.5% 84.2% 85.6
z Commonsense reasoning around m 10-shof LLaMA (validation ALUM [53]
(Output) The answer is 8. X (Output) The juggler can juggle 16 balls. Half of the balls are golf everyday evenis set) [28]
balls. So there are 16 / 2 = 8 golf balls. Half of the golf balls are AI2 Reasoning 96.3% 85.2% 85.2% 86.5%
\ / blue. So there are 8 / 2 = 4 biue golf balls. The answeris 4. v/ Challenge (ARC) [54]
Grade-school multiple choice 25-shot 25-shot 8-shol Pal. M [55] ST-MOE [18]
science questions. Challenge-sat.
WinoGrande [56] 87.5% 81.6% 85.1% 85.1%
Commonsense reasoning around 5-shot 5-shot 5-shot PalM [3] 5-shot PaLM [3]
(c) Zero-shot g
(d) Zero-shot-CoT HumanEval [43] 67.0% 48.1% 26.2% 65.8%
Q: A juggler can juggle 16 balls. Half of the balls are golf balls, Q: A juggler can juggle 16 balls. Half of the balls are golf balls Python coding tasks -shot -shot PaLM [3] CodeT + GPT-3.5 [57]
and half of the golf balls are blue. How many blue golf balls are and half of the golf balls are blue. How many blue golf balls are DROP [58] (FI score) 80.9 64.1 70.8 88.4
there? there? Reading comprehension & 3shot I-shot PaLM [3] QDGAT [59]
A: The answer (arabic numerals) is A: Let’s think step by step. arithmetic.
(Output) 8 X GSM-8K [60] 92.0%* 57.1% 58.8% 87.3%
P (Output) There are 16 balls in total. Half of the balls are golf Grade-school mathematics 5.5hot #-shot Minerva [61] Chinchilia +
balls. That means that there are 8 golf balls. Half of the golf balis questions SFT+ORM-RL. ORM
\ are blue. That means that there are 4 blue goif balls. « terankiie 162]
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» FEEHE

PR R Y, 1=, e AN R ZE AR R 1 [R) 237 s 1 e i) e AT 2 T R

RN EIENEAE (RIE108H-FRES5T)

BIR A 8] B/E AL eIEAR RIR N 58 RHI%K WMATR
Concode 2018 Java BLEU Automated GitHub Function-level 2000 - NL
CoNaLA 2018 Python BLEU Automated Stack Overflow  Statement-level 500 E NL
APPS 2021 Python TestCases Automated Contest Sites Competitive 5000 13.2 NL + Example Inputs/Outputs
HumanEval 2021 Python TestCases Manual - Function-level 164 7.7  NL + Function Signature + Example Inputs/Outputs
MBPP 2021 Python TestCases Manual - Function-level 974 3 NL
math-qa 2021 Python Acc Manual ~ Math Study Sites  Statement-level 2985 - NL
Multi-HumanEval 2022 ZiES TestCases Manual - Function-level 164 7.7  NL + Function Signature + Example Inputs/Outputs
MBXP 2022 ZiES TestCases Manual - Function-level 974 3 NL
multi-math-qa 2022 ZiES Acc Manual  Math Study Sites  Statement-level 2985 - NL
CodeContests 2022  Python. C++ TestCases Automated Contest Sites Competitive 165 203.7 NL + Example Inputs/Outputs
DS-1000 2022 Python TestCases+Suﬁace Automated Stack Overflow  Statement-level 1000 1.6 NL + Function Signature + Example Inputs/Outputs
Form Constrainsts
HumanEval+ 2023 Python TestCases Manual - Function-level 164 7.7 NL + Function Signature
CoderEval 2023  Python. Java Compilation Automated Github Function-level 230 -
ClassEval 2023 Python TestCases Manual - Class-level 100 30 Class Skeleton
CodeFuseEval 2023 ZiE%E  pass@k/ES/BLEU...  Manual - Muti-Tasks 6000+ - NL/Code/Example
CCEval 2023 ZiES EM/ES/F1 Manual - Class-level 100 30 Class Skeleton

KNEN:  BRRHITR THZH ZES IS ZHEE

AlIREHER TR & £ B H A\ B2 R NiD ﬁ!Lfi&{iE:%ﬂﬁEﬁ
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» hEEREH

MBPP (pass@k)

SH
HumanEval(pass@k) i‘“ 5 -Python
Codex-12B/CODE-T/GPT-4% (50+)

APPS (pass@any)

CoNalA (BLEU iE= - pytho N
alA (BLEU] S35 - python Multi-HumanEval (pass@k) HumanEval-X (pass@k)
TranX/ Reranker / PanGu-Coder-FT-I
_ (10+) 10+iES CodeContests (Test Set)) CoderEval(pass@k, acc@k)
Python/Java/ = —
Concode(B LEU) BiEE -Java Go/Ruby-- DS1000 (TestCases-Score)) ClassEval (pass@k;)
CodeT5/Redcoder-ext (2+) CodeFuseEval (pass@k,ES,BLUE...)

CCEval (ES/EM?FQ,) —

BiES B B > ZIEE ABER 2R ZIEE AWEFER B3

AISREHEREE T & 2 Ei# A SR NiD Ammﬁamu&ﬁ
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B2 TRAYIE R
1. B HESsnEHEREIN I B AR £ IR fF s
2. MEITETENSE, SEABENEHEREMEEE
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> JEREEZpromptadizt

from typing import List Write a python function to remove first and last occurrence of a given character
from the string. SAEETRE

i

L34+ £ -prompt
* def has_close_elements{numbers: List[float], threshold: float) -= bool:

k if in given list of numbers, are any two numbers closer to each othe
lose_elements([1.8, 2.9, 3.8], 0.5)
#include <bits/stdc++.h>
>>> has_close_elements([1.9, 2.8, 3.0, 4.0, 5.8, 2.0], @.3) using namespace std;

i88i%: [c++ ] -> target language

TE

# Write a function to check if the given tuple list has all k elements.

* > checkKElements(vector<vector<int>>{{4, 4}, {4, 4, 4}, {4, 4}, {4, 4, 4, 4},
{4}}, 4)

i : M m * true

"task_ : "Python/@", * > checkKElements(vector<vector<int>>{{7, 7, 7}, {7, 7}}, 7}
“"prompt": "from typing import List def has_close_elements(numbe r<J eI in given list of
“canonical_solution": " for idx, elem in enumerate(numbers):\n * > thec"KEleme“tS‘"ECtOFWECtO"“‘i"t”{{gr 9}, 19, 9, 9, 91}, 7) 1= idx2:\n
"test": "\n\nMETADATA = {\n 'author': 'jt',\n 'dataset': 'test'\ Lfa * ements([1.0, 2.
P EExEREE Check if J}n giverj (SRR EEPRE RNV ARSI 501 CheckkElenents (vector<vector=int>> testList, int k) { Ee_elements([1.0,
“prompt_text": "Check if in given list of numbers, are any two numbe rSEse

rompt_explain": eck if in given list of numbers, are an wo numb for (vector<int= i: testlis elements skl 2
“prompt_explain*: "“Check if q list of b y t (vector<int> i: testList) lements([1.0, 2
"func_title": "def has_close elements(numbers: List[float], threshold for (int j: i)

if (§ = k)
return false;
return true;

"prompt_text_chinese": "HEELENHRFIIRP, BEEHEEAR A FILLENE

AR IR R 2 T A AL NiDD A stiFeszEa
S K
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R E-2ERIES

» CodeFuse-CodelLlama-348

REBHE BiRR RIBHZ-HX o cora
BAESZRE ;ga:&é
gy | ceew n
_ i I RIEA BAEEEIRE
(10-118) RBfEe TR
RBIER ———~_ APHEAN
s
o } fREHE-EY
RIBFRE REEE
ERARBEERE MFER
- — % HB(12H
X HEpEe ( )
\
RBELER
WA BENAER |
. . - - ~
HEHMMIR HFl iR

FREHbE: https://github.com/codefuse-ai/codefuse-evaluation

AR IR S T AR DD A ssuanz s,

Al*software, Develoaent Dlgltal sﬂmmlt
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Z R ELTFEtR

EREREKR: FRHEX ITE

i8R *u R
B2 iR sy
manual_eval AN, ZEFFREEEER, BEATITARANTPNER, EREWFEIR
comment_match CLas S comment_fixi% Mg
code_match BRI bug_fixis R iR

clean_proportion BEXER TPRRARE, SATABRREHSR

markdown_pct BENXIBHE  markdown_caculate
bleurt iR BLEURT (Bilingual Evaluation Understudy for Machine Translation) FUSHERCEENER, MAEBBRERXASSEXAZEANBEXES
bleu =35t BTSSR, BERBRESOTFNSXESAFZHEM n-gram ERERITH.
rouge BEligin rouge 2 —PMERE X ABEN G TREER N MR ER
sql_ex AR sql ATIEREIEHR
sql_va Bl sql BEIEE ERIEIRIR
accuracy HElhEiR HHWE (Accuracy) : ZETEA X ERNAEKE SHERSRALLH
£1 E-35 82 R ENT B RQENEEH
=manual_eval = pass@K = code_match comment_match
= bleu - rouge «sqglva » accuracy EvalGPT_GoodCaseRate HENIEH AREFNEREHEY LABRERNARE
=F1 =sql_ex = bleurt = clean_proportion pass@K E-2hitn AT HticodefE S s {RIBThEE M ERiE.

AR EHERIERR & £ B A\ B2 R NDD A"f*‘*ﬁﬁ*“&’*
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» IS XEBESAESS S

AR VR EIAT Al AR RS B Bl BE S ARl R RE . R IR T Bz AL RE DT IR AL

Model Size Python Java  C++ JavaScript Golang Avgerage ,T_%E ﬁlé jj

QWen-base 14B  32.3%" 3537% 3049%  32.93%  21.34%  30.49%

CodeFuse-QWen-MFT 14B  48.78% 41.46% 3841%  4634%  26.83%  40.36%

Llama-base 65B  23.7%* 29.26% 2073%  23.78% = 189%  23.27% =

CodeFuse-Llama-MFT 65B  34.76% 372% 29.88%  32.93%  23.78% 31.71% g Esseiarcy | o SodsfuseCodeliame-348
Llama2-base 70B  29.9%* 39.02% 31.10%  3598%  23.78%  31.96% &\ — GPT4
CodeFuse-Llama2-MFT 70B  40.85% 35.98% 3232%  3841%  27.44%  35.00% -

StarCoder-base 15B  33.6%" 34.15% 25.61%  2256%  22.56%  29.48%

CodeFuse-StarCoder-MFT 15B  549% 4756 4634%  48.17%  37.20%  46.83%

CodeGeex2-base 6B 35.9%' 30.8% 20.3%"  32.2%*  22.5%* 30.14%

CodeFuse-CodeGeex2-MFT 6B 45.12% 4573% 37.2%  37.2%  28.05%  38.66%

CodeLlama-Python-base 13B 43.3%* 41.46% 34.76% 3841% 29.27%  37.44% L

CodeFuse-CodeLlama-Python-MFT  13B  6037% 57.32% 4634%  5427%  45.12%  52.68% GodePusebvanu et

CodeLlama-34B-Python-base 34B  53.7%' 4573% 42.68%  4573%  3L.71%  43.91% N LPH

CodeFuse-CodeLLama-Python-MFT 34B 744% 61.6% 54.3% 61.0% 50.6%  60.38%

~#— CodeFuse-Qwen-14b
Wse —&— Qwen-14b
—8— Qwen-14b-chat

COPA.

Table 5: Performance(pass@1) comparison of CopEFUSE with previous models on code translation using greedy decoding

Models JavatoPy C++toPy C++toJava JavatoC++ PytoJava Pyto C++ Average HID
CopeFuse-13B-Base 53.66% 55.49% 41.46% 37.80% 48.10% 50.00% 47.75%

CopeFuse-13B-SFT 66.46% 59.15% 54.27% 47.56% 56.31% 55.40% 56.53% e
CopeGEN-multi-16B 52.73% 33.83% 43.20% 41.42% 29.27% 35.94% 39.40% /
CopeGeeX-13B 43.41% 27.18% 22.56% 39.33% 25.84% 26.54% 30.81% \ | | 7 Jpees
CopeGEeX-13B-FT 75.03% 62.79% 71.68% 49.67% 41.98% 34.16% 55.89% '
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