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+ Cloud based (non-private)
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Existing approaches leverage
proprietary LLMs (ChatGPT, Claude)

« Larger context widows

+ Cloud based (non-private)

What happens in a resource
constrained setting?



Contributions

OXIDATION - a C2Rust translation framework for resource constrained settings

Two new techniques for context management:

1. Arbitration for structuring code summarisation and generation
2. Incremental composition and validation of generated code fragments
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Oxidation Overview
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Code Arbitration

int f_gold(
int x, int y){
while(y!=0){

return x;

int f_gold(
// WRITES_TO x
int x,
// WRITES_TO y
int y){
while(y!=0){

um1

This function implements
the binary left shift opera-
tion on an integer

Lm2
The function performs in-
teger bitwise operations to
find the greatest common
divisor (GCD) of two integers
using ..

Lm3
The function ‘f_gold" takes
two integer parameters '
and 'y It performs a series
of bitwise operations until ...

fn f_gold(

mut x: 132,
mut y: i32)
This function implements -> 32 {
integer addition of two inte- while y!=0{
> gers X' and 'y’ using bitwise let c=xéy;

ions without the built-
in addition operator. In each
iteration ...

| Arbitrator

synthesis

<project nai
<module id
<function name="f_gold"/>
<function name="main”> </module>
</project>

Goal: Allow the Arbitrator to compensate for what other models miss

« Specialise summarisations on different properties

Reduced context size in comparison to thinking / planning modes.
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Evaluation Goals:

1. Evaluate the runtime and accuracy of the OxIDATION pipeline for different

local LLM configurations.
2. Analyse translation failures to better understand problematic code patterns

for local LLMs.
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Evaluation Goals:

1. Evaluate the runtime and accuracy of the OxIDATION pipeline for different

local LLM configurations.
2. Analyse translation failures to better understand problematic code patterns

for local LLMs.
Evaluation Dataset: Transcoder-IR

« Samples contain a fgold() baseline, LLM generates ffilled()
« Preprocessed to remove invalid C and any CPP leaving 425/698 samples

« Models Used: Llama3.2:3b, Mistral:7b, Gemma3:4b, Qwen3:4b
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Results: Average Pipeline Runtime

Condition Correct Tokens In Tokens Qut  Time Per Prompt
Translations

llama3.2:3b (DT) 92 261 63 2.00s
mistral:7b (DT) 66 280 157 5.00s
mistral:7b (ARB) 267 396 222 8.00s
qwen3:4b (DT) 389 4439 128 1m53.00s

gemma3:4b (DT) 250 274 145 3.00s
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Results: Syntax vs Semantic Erro

Syntax vs Semantic Errors During Function Generator in Transcoder-ir Dataset

Error Type
BN syntax
m semantic
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Top Reoccuring Error Codes Per Configuration for Transcoder-ir Dataset
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Status Codes
E0308: Expected Type Mismatch
E0277: Type Missing Trait part “impl”
E0384: Reassignment of Immutable Variable
ED0608: Type does not implement the std::ops::Index trait.
E0425: Unresolved Symbol Used
REPL Error
E0596: Try Mutably Borrow a Non-mutable Variable.
E0689: Call on ambiguous numeric type.
E0599: No Method “impl” for Type
ED614: Attempted to dereference an invalid variable.



We present OXIDATION, a translation pipeline for resource constrained LLMs.
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We present OXIDATION, a translation pipeline for resource constrained LLMs.

Function level results over the Transcoder-IR dataset suggest:

« 3x increase in translation success for non-thinking models using arbitration

* 31% drop in translation success, but a 5x perf gain for thinking models.
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We present OXIDATION, a translation pipeline for resource constrained LLMs.

Function level results over the Transcoder-IR dataset suggest:

« 3x increase in translation success for non-thinking models using arbitration

* 31% drop in translation success, but a 5x perf gain for thinking models.
Future Work:

« Designing code translation for agentic software patterns

« Applying these techniques to different categories of software
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Verification: 1/0 Equivilence

Category Llama3 Mistral7B Qwen3 4B Arb Mistral 7B Gemma3 4B
No Translation 275 359 30 158 146
ABI Incompatible 7 39 179 32 131
Runtime Timeout 1 0 0
Missing Rust Import 3 0 1 0

C Compilation Error (Clang) 2 3 7 7
Function Signature Mismatch 90 0 6 139 29
Test Fail: Pointer Related 14 8 50 18 26
Test Fail: Runtime Exception 1 0 0 1 0
Test Fail: 10 Mismatch 12 8 35 33 22
Test Pass 17 4 120 35 63
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: Impact of Arbitration Summaries

Original C 3b LLM 4b & Thinking LLM Arb w/out Thinking Arb w/ Thinking
int f_gold ( int x ) { let mut x = 10u32; let fn f_gold(x: i32, y: i32)  fn f_gold(mut x: u64, mut  fn f_gold(mut x: i32, mut
int m = 1; mut y = 2u32; -> i32 { y: u64) -> u64 { y: i32) -> i32

while ( x & m ) { while y != 0 { let mut x = x; loop { while y != 0 {
X = x A om; int carry = x & y; let mut y = y; let carry = x &y let carry = x & y
m <<= 1 X = x N y; while y != 0 { ; ;
3 y = (y - carry) / 2; let carry = x & y X =X y;
x = x tom; } ; y = carry << 1;
return x; x; X = x *y; }
3 y = carry << 1; X
3} }
x
} }

Figure 1: Translation for ADD_TWO_NUMBERS_WITHOUT_USING_ARITHMETIC_OPERATORS
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Results: Function Compilation Status

Function Compilation Status Codes in Transcoder-ir Dataset

1
Status Code
BN success
m error

400 -

350 A

300

250 A

200 A

1501

Function Cempilation Status

100

50 4

LLM Configuration

N Rutherford & D O’Keeffe | LLM4Code 2026



System Overview
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Arbitration

Code Summarisation

C Fragment
from OxLink

:
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