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Data collection and processing

HEEA/\(rows)

1RB

TR0

evol code zh 10.3k evol code zh
leet10k 10k leet10k ~E
CodeExercise- CodeExercise- piises
Python-27k 208 Python-27k i
codellama-2- codellama-2- .
20k-zh 20K 20k-zh AR
HEGEEY (Riine 104k XLCOST AT
|:||3D )
leetcodedataset leetcodedataset .
Chinese10k 10k Chinese10k AR



https://huggingface.co/datasets/theblackcat102/evol-code-zh
https://github.com/knowrohit/know_code
https://modelscope.cn/datasets/codefuse-ai/CodeExercise-Python-27k/summary
https://huggingface.co/datasets/frankminors123/codellama-2-20k-zh
https://huggingface.co/datasets/codeparrot/xlcost-text-to-code
https://github.com/azl397985856/leetcode
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Data collection and processing

s .path.exists(myTrain_folder)
.makedirs(myTrain_folder)

leetcodedatasetChinese10kZ3E4lME

import os

trainData_path: .path.join(BASE_DIR, 'pr
files = os.listdir(trainData_path)

import json for file in files:
ineport re File,p?th = 35.Dathijﬂlﬂ(TFalnD?Féipath, file)

print(file path)

.path.join(myTrain_folder,file)

problems dir = “problems” AR R R ]
- if not path.exists(myTrain_folder_num)
os.makedirs{myTrain_folder_num)

description pattern = r"## BERA(.+2)(2=\n##|3)" loadlsonl = os.path.join(file_path, 'tr.
code to complexity pattern = r"i# {253 (.+2)(2=\n##]\n\*\*) print(loadisonl)

")

with open(loadlsonl, "r",encoding="utf-8') as metaFile:
lines = metaFile.readlines()

problems_json = {}

xlcostTrain

extracted_data = []

for filename in os.listdir(problems_dir):

for line in lines:
if filename.endswith(".md") and not filename.endswith("en.md"): data = loads(line)

extracted_data.append({

with open(os.path.join(problems dir, filename), "r", encoding="utf-8") as file: ST ": data.get
content = file.read()

docs

p
: data.get("code_tok

description_match = re.search(description_pattern, content, re.DOTALL)
description content = description match.group(1l).strip() if description match else

nu

savelsonl = os.path.join{myTrain_folder num, ">
ith open(savelsonl, "w") as metafile:

entry in extracted data:

metafile.write(json.dumps(entry) + "\n"

code_to complexity match = re.search(code to complexity pattern, content, re.DOTALL)
code to complexity content = code to complexity match.group(1l).strip() if code to complexity match else

-8") as metafile:

’ F o with open{savelsonl, "r", encoding=
pr‘oblems_json[filename] = { lines = metafile.readlines()
"instruction”: description_content,
“input”: ™",

"output™: code to complexity content,

“history”:

data_list = [ n.loads(line) for line in lines]

H data_json_str = json.dumps{data_list, ensure ascii=False, indent=4)

obtainlson = savelsonl.replace(’.

json file path = "leetcodeHumanAnswer. json with open(obtaindson, "w", encoding= w St
with open(json_file path, "w"”, encoding="utf-8") as json_file: metafile.write(data_json_str)

json file.write(json.dumps(list(problems json.values()), ensure asci se, indent=4))

new_file path .path.join{myTrain _folder num, os.path.basename{obtainlson}}
move (obtainlson, new_file path)
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Comparison of fine tuning effect

EEE =,

<D

LLaMA-Factory

AT NRESE R LLUEL Easy and Efficient LLM Fine-Tuning
"code generator”

epochs=3

learning rate=1*10-4 AEHHRE AR

0.2

register_template(

0.18

0.16

0.14
0.12
0.08
0.06
0.04
0.02

0

chatglm3 evol-zhi4iE leet1 03 evol-zh+py 27k

humaneval pass@1
o
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Knowledge base effect display

leetcodedatesetChinese10k

NG IESS ES TN
leetcodedatesetEnglish10k

0.6

0.396

dataset autotest nl

0.5

python myTrain

xlcostTrain
0.4
leetcodedatesetChinese10k
0.3
leetcodedatesetEnglish10k
dataset_autotest nl 0.518 0.2
python myTrain
0.1
xlcostTrain
codellama-2-20k-zh .

chatglm3 FMREET FNREE2 FNREES
codellama-2-20k-zh
0.475

humaneval pass@1

leetcodedatesetChinese10k
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Knowledge base effect display HERARARE: ESAEARE:

N . N 250 - + 50 - + || HEfsorEngg
IR T AR AR ZRENR

ﬁg /E\I ﬁg ﬁ ? EU ZE&:I. E Eg |\Eﬂ @i tH4k (1] leetcodedatesetChinesel0k.json

[{'instruction’: " \régmE— B4R nuns\xaBfl—-BHFE torget. EIRTEEEER P HEANEITETHR
a0\ xatBEdl, HIREEMTAEEATAT - \n\niFRIE RS D EHE—ER- B2, (FHREEEH

T HER, BITERPythonfscikit-leam P fKNeighborsClassifier 2 Bl k-F 538 gy e i e o _ 2
B, ENEEED, BREEENTNEEAREE, $ESsandardsclertpE i HiR--#EhEERE  \n\nn=fil: \n\ndE5E nums = [2, T, 11, 15], target = 9\n\nEHA nums[@]
L. mE, ENERERERTEN2NEE, + nums[1] = 2 = 7 = 9\nfLUERE [8, 11\n' 'input:", 'output’: - Be=2kr: JS,

Go,CPP,Java,Py‘thnn\n\n is\nf**\n * @param {number[]} numsin * @param {number}
' REGES R o . _ N v .
targetin * @return {number[]1}%n */\nconst twoSum = function {nums, target) {\n const
2 11] pthon myTrain G.json
: : map = new Map{);\n for (let i = 8; i < nums.length; i++) {\n const diff = target -

‘Iﬂlﬁ:t- ok -l Iﬂgl isS!iél' Km it 4ty - I} . . - [} . - .
i s Trahnes 6 HEarest s foxfecen bl eyt nums[i];%\n if (map.has{diff)) {\n return [map.get(diff), il;\n }in map.setlnums[i],

train_dir: directory that contains a sub-directory for sach known person, with its name.\nin i);\n }\n};\n \n\nGo Code:\n\n go\nfunc twoSum(nums []int, target int) [Jint {in\tm
Tew in gousce code 1o see train_dir example tree structure]in'n Strectures\n <train_dir="n

i i ol ) 3 3 . i et '_I e := make(map[int]int)\n\tfor i, _ := range nums {\n\t\tdiff := target -

F—rn| F—pegin | F—jpegw | F—-An —nn| }—jpegin | L— jpegin

— \rin nums[i1\n\t\tif j, ok := m[diff]l; ok {\m\t\th\treturn [Jint{i, j}\n\tht] else

model_save_path: [optional) path to save model on disklin
n_neighbors: (optional] number of neighbors to weigh in classification,

Dinhesthtmlnums[11] = Fvn\e\eHn\tHin\treturn [Tint{}\n}in Yn\nCPP

Code:\n\n cppinclass Solution {\npublic:\n wvector<int> twoSum(vector<int>& A, int
it 2] python myTrmin 0 json

target) {\n unordered_map<int, dnt> m;\n for (int 1 = 8; i < A.size(); ++1) {\n int t
[{'instruction”; "Trains a ke-nearest neighbors classifier for face recognition.\niin = target - A[i];\n if (m.count(t)) return { m[t], i };%\n m{A[i1] = i;\n }\n return
train_dir: directory that contains a sub-directory for each known person, with its name.\nin {};\n }\n};\n \n\nJava Code:\n\n java\nclass Solution {\n public int[] twoSum(int[]

{Wiew in sousce code 10 see train_dir example tree structure]in'in Moecture:\n strain_dir="n

F—ro| F—ipegin | F—ipegn | F—-\n F—rn| —jpegin | L— jpegin

— _\mn ():;\n for (int i = @; i < nums.length; ++i) {\n if (hashtable.containskKey(target -

nums, int target) {\n Map<Integer, Integer> hashtable = new HashMap<Integer, Integer>

muodel_save_path: (eptional) path to save model an diskin nums[i])) {\n return new int[]{hashtable.get(target — nums[i]), i};\n 1}\n

q : i I f neigh waigh in classification, N
PRSI (g ) Sniter OF [N EROTY R e e hashtable.put{nums{i]l, i);\n }\n return new int[&];\n }ink\n \n\.,nPython

tHi 13) pythen myTmin O.isen Code:\n\n py\nclass Solution:\n def twoSum(self, nums: List[int], target: int) -»
[l'instruction”: "Trains a k-nearest neighbors classifier for face recognition.\nin List[int]:\n hashtable = dict()\n for i, num in enumerate(nums):\n if target - num in
train_dir: directory that contains a sub-divectary for each known persan, with its name.\rin hashtable:\n return [hashtable[target - num], i]\n hashtable[nums[i]] = i\n return
(View in source cade 1o see train_dir example tree structure]in'n Strectures\n =train_dir=/\n [1'n Y thistory': [J}, {instruction: ™ " "\nEFERT NS, BE—IRBEEREEIIES

—n | — ines\n | — inesin | — in —fn | — ineetn | L— inesin

EE. \n\nNEEIRIESE LEE. HFETREAEENE, N vE(I—REE.

MR LR, TR AT SCAHE R, AT DAL SRR
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Internship achievement

BH: MBI A P, o — e P R M
(python. C++. javaScript)

A-TREERARSORE, RN RsETSeX R, pythonKBE—MREAFHINAFNE, Hith—1% [B) o RBE— T EEAFHINEFRE, REN—ESETH" ISR,

RECAER, RANGENE I HEEENRE,
=8, RABEE (o] B YA R, E i b ot HElE A i e
B REARHTINER I, BN —EERTE R T BREAIGE: A R RIESHIES, REBREATLOEEENE,

L B, HEMERETHNE, NSRS, WRENone, T2 PythonfEER T Ec++EERE:
2. HEHENDENE, §HE—9h=.
3. ?%Mﬂﬁﬁ&ﬁﬁ%ﬁ??ﬂﬂ?ﬁ?ﬁﬁﬁ.: : s class TreeNode: struct TreeNode
4. BPRMRIERNEFED (EFW) BRI-XERRN, FHEEENE def __init__iself, val=@, left=Hone, right: St Sl

Tﬂo i G Gy self.val = val TreeNode- left:
5. ﬁuaiﬂﬁﬁéﬂmﬁ#ﬁﬂﬁ (ETH) BT ERR, HEREENR e TE e 1afs T
" ﬁcl,il*ﬂ*ﬁ,.ﬁ.o seg Ty gl TreeNode(int x) : val(x), left(nullptr}, right(nullptr)
T2 avascriptiLE R def sorted_array_to_bsti{nums):

if not nums: return None

TreeNode+ sorted_array_to_bst{vector<int*iZ nums
N - it (nums.empty return nullptr;
e rooct = TreeNode (nums | mid

int mid = nums.size [ 2

T IS -l d root. left = sorted_array_to_bst(nums|:mid ;
i eturn aull = =l TreeNode* root = new TreeMode(numsimid
B LAl R S S 5ot root.right = sorted_array_to_bst(nums mid -

root->left = sorted_array_to_bst(nums[:mid])

‘ return root
const mid = Math.fleor((nums.length - 1

root->right = sorted_array_to_bst(nums | mid + 1

const root = nums [mid] : null } return root;
root.left = sortedArrayToBST (nums.slice(o, mid)); B A o= f

root.right = sortedArrayToBST nums.slice(mid + 1 ﬂtﬁ;ﬁﬁ“—:{ﬁ_ ! ﬂﬁ?ﬁf?umﬁﬁiﬁéﬁiﬁmﬁ_’ \'E"'E—TF‘I‘

return root

WA ER UE— T HEAFINEFHAR RN — R ETHN_NEER.

WAEA M AR A F AR - ReE TEN _IEER,
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Internship achievement

1. HumankEval pass@1 Uid/REE, RERE. FHREE. GUE+FIRE (BOA
prompt) | HA+RIRE (BENXprompt)

HumanEval pass@1
0.6

0.518
05 0.433
0.4
03 '
0.195
0.2 0.146
- m B
0
& ® 'Sy & &
& &
. &
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Internship achievement

2. HumanEval pass@1l st 504

(1) BFEER., PARBAINT . : ChatGLM-6BEBIRI IS EN 62 12, THIRATMIE H
IEESER/NN10. 3k, T RS2SR AN 2

(2) FEMER, FoAREAINTEE . FREX . @i 5] AR AR E X promp t AT
e, MEH _ESINEE 2 B s Se 5 B, NS 21 55 9 HEmR & &

(3) FREE. f+FRE (BRikprompt) XFEL: i A p i Hdh &8 & S0
¥e, EDNhumanevalill i) R i 20ACHY, My B AT BIRORE B T 92 brid s

(4) TR+FIRE (BRikprompt) « TE+ARE (B % Xprompt) MEh: HE X
prompt-5 KR FE BRFRARLL, s FH B FH AR A2 5 promp t R4 = 5] 2 B I 28
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Internship achievement input file pa

output_ﬁle path

h open(lnput flle pat S

task data = [

" < id": json.loads(line).get
— _\_ ) : json.loads(line).get
A 'L:F1 I ¥|3 \ : json.loads(line).get( 'resul
—— n : json.loads(line).get

or line in input file

R AT A BT json&h RS
PN+ NI B % X

in fask_data
combined code = ''.join(formatted data)

matted code = black.format str(combined code, mode=black.Mode())
formatted code = combined code
ith open(output file path, 'w', encoding="utf-8') as output file:

output file.write(formatted code)

print(’ B : :', output file path)




£ 3 Bk

Internship achievement

lef below zero(operations: List[int]) -> bc
balance = @ B
for operation in operations:
balance += operation
it balance < 0:
return Tr

return Fa

print(below_zero(|:
print(below_zero(|:
print(below zero(

print(below zero(|:

R

JRIRB TG AIE b I A

from

typing import List

def below zero{operations: List[int]) -> bool:
balance = @

for operation in operations:

balance += operation
if balance < 0:

EEEREIRTLA
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Internship achievement

def prime_fib(n: int):

rime_fi e = wumber that is ibonacci nur ] it's s
orime_fib returns n-th number that is a Fibonacci number and it's also prime
>>> prime fib(1)

>>> prime_fib(2)

>>> prime_ fib(3)

>>> prime_fib(4)

>>> prime_fib(5)

W H e 2R AR n A BE A TR e 3 AR S 2L
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Internship achievement

E?lﬁ?’é
lef 1s prlme(num int) -> bool:
e WIS INA T 98 2515 Elprime_fib (1) Hi4H

for i in range(2, int(num**@.5) + 1):
if num % 1 == @:

L e 2« MBI TUAR, A0 EN N

N
o orime Fib(ns 10y s int fib sequence. append (next num) i 4¢3 /s HE5 4
flb se ngr1ce: 2. 3 5—{_“%'
while count < n:
next num = Tib sequence[-1] + fib sequence[-2]

g b RfiprincHil

o

print(prlme tib(1)
print(prime fib(2)
print(prime fib( E
print(prime fib(
pllnt(pllme tib(5
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1

2. RIS EMT B, BEAEEE3E R A+ RITR EE AR R

3. KHdoctestfulf

4 AIKTK T 2By, g BRI s B e b 4T 1R, AR TR
FRAME L

- prime fib(n: int) -> int:
- - - 1 i

is prime(num: int) -> bool:

S prime_fib returns n-th number that is a Fibonacci number and it's also prime.
>>> prime fib(1)

1s prime checks if a given number is prime or not. »>> prime Fib(2)
>>> 1is prime(2’
True

>>> is_prime(4)

Fals
d

prime fib(3)
prime fib(4)
prime fib(5)

>>> 1s prime(5)

- Bk ==l
True return 2
TR elifn— 2:
return 3
if num < 2: else:

) aaihi—2:93
return False count = 2

while count < n:

or 1 in range(2, int(num ** @.5) + 1): bt
1f num % 1 == @°* if is prime(b):

count += 1

return False return b




- is_prime(num: int) -> bool: def is_prime(num: int) -» bool:
if num < 2: s
return False is prime checks if a given number is prime or not.
tor i in range(2, int(num**@.5) + 1): >>> is prime(2)
if num % i == @: True
return False >>> is prime(4)
: False
>>> is_prime(5)
pr.‘ime_fib(n: int) -> int: oot . AGA rrue
‘F]h_quian(P = [2, 3] l ;R ljlﬁ*‘_\l_gﬂ -
count—= if num < 2:
while count < n: return e
next num = fib sequence[-1] + fib sequence[-2] for i in range(2, int(num ** ©.5) + 1):
if is_prime(next_num): if num % i ==
|fib_sequence.append(ﬂext_num) | . — return F
count += 1 1tﬁ£jﬂ;t( return
else:
[ fib_sequence.append(next_num)| lef prime fib(n: int) -»> int:
return fib_sequence[-1] e

| pri fib returns n-th number that is a Fibonacci number and it's also prime.

>>> prime_fib(1)

print(prime fib(1))
print(prime fib(2)) utpu prime fib(2)
print(prime fib(3)) ut

print(prime_fib(4)) # outpu - prime_fib(3)
print(prime_fib(5)) (

prime fib(4)

prime fib(5)

R

PP b2 L v

return 3

else:
a, b=2, 3
count = 2

nile coune < | IDEMTENS, BEFER
if is_prime(b):
count += 1

return b
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Internship achievement

default prompt + Tosk 10: i BEN prompt

,Qﬁéfﬁii“”zﬁﬁazj;ﬁ P RTEEG 7 def Strongest Extension(class _name, extensions)
"""you will be given the name of a class (a string) and a list of extensions.
)\#uéﬁTHJH—F%—WJ‘ﬂlEi&EEEIE)JﬁJ% RR‘J’ED{IJ 2 nsions are to be used to load additional classes to the class. The
—riﬁﬁ 7t backyard TR AEBEHARA—TI RN . ARTIHIEREZNRE, 5 SM{IBRAEENEETL strength of the extension is as follows: Let CAP be wmber of the uppercase
SR R REEERRS, LERTIS5EaEENER. FURERRMER, BiTEmsERE. kil ters in the ex ofsmm,w;gt?ﬂeﬂﬁnmm of lowercase letters
F%%ﬁ,zﬁ ThEEREEE—THEZR. HE—MREAAANOaREREKSA, IEBEFIEET TEZERN in the extension's name, the Ruerl;ﬁm is given by the fraction C:« ~ SM.
DIYF L EiRn) [ZH— A FIZRA] (LB IIRRAES. BEZFH craft 8, W5F. EEAAE, LB You should find the strongest ext n anﬁ return a string in this
Ry Bh—MEEEs, BFIIAUSNEMEENER. REARNSS, #TEDPES. 2%, & format: ClassMame.StrongestExtensionName.
iR . B —AFER, ILBRTE CHEAIE. RTERRHT. RMtEE. Pkt iEmTilE If there are two or more extensions with the same strength, you should
B kMR EERSE: AE—MREGEETRIEN, B8 LSmEHI&ER. wE—MER course |iH choose the one that comes first in the list.
FAHER:: whl—A- PR, ESiARREAEREH. #TENCE. BRI ETRNFESHE. SRET For example, if you are given "Slices" as the class and a list of the
extensions: [’SErviNGSliCes®, 'Ci ", 'StuFfed’] then you shoulc
EIRHEA B BT RSN R AR gD . SRBLIESIHIN ! return kt!l:\_r3<\|EPV-‘HGS_LLE:‘ since %EI‘HI‘GSllCP: is the st
(its strength is -1).
RRECHEE, BXEEEENRE. WREEE ﬂ:f:?ﬁijﬁ?é: Tfﬁﬁ "*E?’EE%H”':@% EEEZEER, FAEEEET
| max_strength = float('-inf')

Oﬁ'\lc‘\\.ﬂbwl\il—‘

for extension in extensions:
) - CAP = sum(1 for letter in extension if letter.isupper())
cycpattern_check(a, b): SM = sum(1 for letter in extension if letter.islower())
if len(b) > len(a): strength = CAP - SM
return False

if strength > max_strength:
tor i in range(len(a) - len(b) + 1): max strength = strength
if ali:i + len(b)] == b: strongest extension = extension
return
return f'{class name}.{strongest extension}’
return False

B € X3~ Ja a2 ERBE I ROR BB 4F 1




lef call gpt(prompt):

< ~ > account = select account(prompt)
* ] % api key = account|['api key']

Internship achievement 0L ore = aconilfese i

model = account[ 'model’]

—U%]}EH gpt—?). 5_turb0élz}:&/fﬁﬁgjj:£//fi;?mu cllent = Og%%ltapi_kewapi_key, base url=api base)

response = client.chat.completions.create(
messages=|

Reading samples...
164it [00:00, 40944.40it/s] "role”: "user”,
Running test suites...

"content”: prompt,

1s
model=model,

)

answer = response.choices[@].message.content
return answer

def generate one completion(prompt):
model output = call gpt(prompt)
print(type(model output))
print(model output)
return model output
num_samples per task = 200
samples = [
dict(task id=task id, completion=generate one completion(problems[task id]["prompt”]))
for task id in problems

for _ in range(num_samples per task)

]

write jsonl("2-samples.jsonl”, samples)




04 mX=IRY




A & HR A # %1

Future career planning
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