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public void sort (int[] vec) {
Array.sort(vec);

} 

PLM
(CodeT5)

def sort(vec) {
vec.sort()

} 

Java CodePython Code
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def sort(vec) {
vec.sort()
return vec

} 

public sort(arr) {
for(i=0;…)
arr[i]=arr[j];

} 

def split(str) {
str.split()

} 

public seg(s) {
String.split()

} 

def format(s) {
s=s[1]+’:’+s[2]     
print(s)

} 

public reform(str) {
s.chatAt[1]+’:”..
system.out..(s)

} 
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str.split()

} 

public seg(s) {
String.split()

} 

def format(s) {
s=s[1]+’:’+s[2]     
print(s)

} 

public reform(str) {
s.chatAt[1]+’:”..
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Motivation

int findReapting(int arr[], int n) {
return accumulate(arr, arr+n, 0)

- ((n - 1) * n / 2);
} 

int kthSmallest(int arr[], int n, 
int k) {
sort(arr, arr+n); 
return arr[k-1]; 

}

BLEU=41.56

int findReapting(int arr[], int n) {
int sum = 0; 
for (int i = 0; i<n; i ++) 
sum += arr[i]; 

return sum-(((n-1) * n)/2);
} 

int kthSmallest(int arr[], int k) {
sort(arr, arr + n); 
return arr[k-1]; 

}

BLEU=89.66

Undeclared！

An overall score may not capture the fine-grained capabilities of code
translation models especially on difficult translations.
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RQ1: How is the fine-grained performance of state-of-the-art code 
translation models?

RQ2: Can existing benchmarks exhibit the fine-grained capability of 
code translation models?

Empirical Study

9



▪ Models
▪ CodeBERT

▪ CodeT5

▪ TransCoder
▪ TransCoder-ST

Experimental Setup
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▪ Benchmarks
▪ CodeXGLUE

▪ TransCoder-test

▪ XLCoST

▪ Metrics
▪ BLEU

▪ CodeBLEU

▪ CA (Computational Accuracy)



RQ1: Fine-grained Performance of SOTA Code Translation Models

Fine-grained Aspects:

Answer to RQ1: State-of-the-art code translation models exhibit varying translation capabilities in fine-
grained aspects, with a greater proficiency in translating tokens, followed by syntax, APIs, and semantics.

▪ Easy: Keyword & Identifier

▪ Middle: Syntactic Structure & Symbol

▪ Difficult: API & Semantic

11



RQ2: Distinguishing Ability of Existing Benchmarks

Answer to RQ2: Existing benchmarks are biased towards trivial translations, such as token
mapping and are limited in complex translations, such as library invocation and algorithm rewriting.

Features of code 
under different 
ranges of BLEU

12
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Taxonomy on Code Translation

Taxonomy Description Definition

Type 1 Token-level translation Map trivial tokens to their equivalent in the target

Type 2 Syntax-level translation Migrate syntactic structures based on linguistic rules

Type 3 Library-level translation Migrate library to their equivalent in the target language

Type 4 Algorithm-level translation Reimplement the program in the target language using a
different algorithm

14



Taxonomy – Examples



▪ Categories in our taxonomy indeed differentiate the increasing complexity of code 
translation

▪ More complex and diverse benchmarks are required for finer-grained model evaluation

Performance of models within our taxonomy

BLEU CodeBLEU CA

Performance of various models under different translation types of Java→C++ translations. 
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Benchmark Construction: G-TransEval
HumanEval① Original

Datasets

GeeksForGeeks

.NET samples

type1

type2

type3

type4

② Language Extension

③ Categorization &
Balancing

④ Stylization

⑤ Test Case
Augmenting
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▪ Step1: Collect sample codes from diverse sources

▪ Step2: Expand monolingual code to five programming 
languages

▪ Step3: Partition the dataset into four subsets based on the 
taxonomy

▪ Step4: Normalize coding stylization following Google style 
conventions 

▪ Step5: Write test cases for each code sample
18



Comparison with Prior Benchmarks

▪ G-TransEval vs CodeXGLUE: multilingual solutions

▪ G-TransEval vs. XLCoST: more complex and including unit test cases

▪ G-TransEval vs. TransCoder-test: including full test cases and verified solutions

▪ G-TransEval vs. HumanEval-X: categorized and more balanced distribution of four types
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1) Effect of taxonomy 
Comparison of model performance on the benchmark
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1) Effect of taxonomy 
Comparison of model performance on the benchmark
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1) Effect of taxonomy 
Comparison of model performance on the benchmark

Finding 1:
ü G-TransEval with the taxonomy is effective in differentiating between various levels of translations.
ü As the translation level increases, the task becomes more rigorous.
ü Unsupervised approaches exhibit better performance on lower levels, while supervised approaches

demonstrate better performance on higher levels.
23



Comparison of model performance on the benchmark

2) Effect of programming languages
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Comparison of model performance on the benchmark

2) Effect of programming languages

Finding 2:
ü Translations between syntactically dissimilar languages yield lower CA scores for type-1 translations.
ü Translations from dynamically- to statically-typed languages are more challenging than other language

pairs.
25



3) Results of LLMs
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Finding 3:
ü LLMs alleviate the knowledge gap of higher level translations through the substantial number of

parameters and training data, hence yielding competitive results in type-2 and type-3 translations.



Conclusion
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• Empirical Study

• Taxonomy on code translation

• G-TransEval: a benchmark of code translation

• Experiments on G-TransEval

Benchmark and code released: https://github.com/PolyEval/G-TransEval
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Thank You!

Q&A


