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Translation from Python Translation from C++ Translation from Java Translation from Go

The binary reward is coarse-grained. It cannot distinguish between multiple
valid implementations or provide process-level supervision on functional

Table 1. Pass@1 performance on MultiPL-E.
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Group Equivalent Preference Optimization

Figure 1. Code translation performance on our CrossPLEval benchmark reveals a
significant capability gap between different programming languages for SOTA models. . 1

define dso_local i32 @sum_sequential integers (i32 noundef
scount) local unnamed addr {
entry:
Scmp4 = icmp sgt 132 Scount, O
br il %cmp4, label $for.body.preheader, label
%for.cond.cleanup
for.body.preheader:
%0 = add nsw i32 %count, -1
%1 = zext nneg i32 %0 to 133
%2 = add nsw i32 %count, -2

Main Results: CrossPLEval (Code Translation)

int sum sequential integers(int count) {
int current sum = 0;
for (int 1 = 0; 1 < count; ++1i) {
current sum += i;

}

return current sum;

Table 2. Pass@1 performance on CrossPLEval.

}

Code Translation
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= Extensive evaluations show our method achieves superior performance _ _
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* The first term pushes the model to prefer the winner group over the
loser group.

On-policy RL provides a major boost.
Figure 2. Overview of OORL, which combines on-policy RL with rule-based rewards for

correctness and off-policy preference optimization (GEPQO) for nuanced understanding.

GEPO provides significant additional gains over standard DPO,
proving the value of modeling functional equivalence.

The second term encourages the model to view all IRs within the
winner group as equally good.

On-Policy RL for Correctness Conclusion

Experiment Settings

Guiding the model with a clear success signal.

We proposed OORL, a hybrid RL framework to improve the
multi-language capabilities of LLMs via code translation.

Base Model: Qwen3-8B

Training Strategy: OORL (On-policy REINFORCE++ and
off-policy GEPO)

= We train the LLM on code translation tasks (e.g., Python to Java).

Our key innovation, GEPQ, leverages groups of Intermediate
Representations to teach the model about functional equivalence,

= A simple, binary rule-based reward is used:

1, if translation is successful . Jp = _ _
Re(g,0) =1" | ’ (1) Baselines: | providing a richer signal.
0, otherwise. = DS-Coder-V2-Lite-Inst, Qwen2.5-Coder-7B-Inst, Qwen3-8B .
- Benchmarks: * Our model, Qwen3-8B-OO0RL, establishes a new state-of-the-art on

= This provides a strong but coarse-grained signal. code generation and translation benchmarks, generalizing even to

= MultiPL-E: Code generation (8 languages). | |
ow-resource languages.

= CrossPLEval: Code translation (11 languages).
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