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 Background

In recent years, open-source software (OSS) has become central to software development. However, existing 

recommendation methods struggle with attribute modeling, multilingual support, and cold-start or data scarcity issues. 

To address these, we propose AthenaRec, an OSS recommendation system with three components: Delphi for intent 

analysis, Argus for heterogeneous retrieval, and Hestia for two-stage ranking—using contrastive learning and LLM 

enhancement. Evaluated on 7,500 real-world queries, AthenaRec improves performance by 10.9% over state-of-the-art 

methods, achieving 98.27% Hits@20, 95.60% MAP@20, 95.05% NDCG@20, and 92.92% MRR. Its key innovations 

include holistic attribute modeling, multilingual support, LLM-augmented ranking, and contrastive learning for cold-

start resilience, making it a scalable and effective solution for large-scale OSS recommendation.

 Conclusion

This paper proposes AthenaRec, a large-scale OSS 
recommendation framework that addresses limitations in 
existing methods such as missing project attributes, 
multilingual extraction difficulties, and cold-start problems. 
It enhances accuracy through three modules: Delphi for 
query understanding, Argus for candidate retrieval, and 
Hestia for multi-stage ranking. Future work will further 
integrate LLMs to improve ranking, query processing, and 
feature modeling. 

Table 1: Performance comparison of AthenaRec 
and other methods

 Methodology

We design AthenaRec with three modules: (1) Delphi for refining user queries, (2) Argus for recalling and fusing candidate 

software, and (3) Hestia for hierarchical two-stage ranking based on user needs.

 Contributions

 Evaluation and results 

Table  2: Ablation analysis assessing the impact of 
multilingual modeling on the efficacy of coarse ranking

Ø We introduce AthenaRec, a multi-language OSS 
recommendation system to enhance development 
efficiency and simplify software selection

Ø AthenaRec integrates heterogeneous retrieval with two-
stage LLM ranking, using cross-lingual learning and 
RAG, plus sustainability and novelty scoring. 

Ø AthenaRec achieves 98.27% Hits@20, 95.60% 
MAP@20, 95.05% NDCG@20, and 92.92% MRR on 
7,500 queries, outperforming existing methods by 
10.9%. It also includes a validated VSCode plugin.

Table 3: Ablation study of fine ranking components

Table 4: Cold start recommendation performance under 
ablation settings

Findings:
AthenaRec efficiency: AthenaRec outperforms benchmarks with 98.27% Hits@20 and 95.60% MAP@20 by integrating Delphi, Argus, and Hestia 
modules.
Multi-Strategy benefits: Combining various recall methods and fusion ranking improves accuracy and reduces bias in recommendations.

LLM impact: Using LLMs with RAG enhances semantic accuracy and reasoning, significantly boosting OSS recommendation quality.


