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Fine-tuning and hosting LLMs is becoming 
feasible for many organizations, yet:

• Most still rely on static deployments or 
external APIs

• Self-hosting multiple LLMs is expensive to 
run 24/7

• Failures or poor outputs lack fallback 
mechanisms

• Data privacy is at risk with public 
endpoints

• Infrastructure is frequently 
overprovisioned, wasting compute 
resources

• Reproducibility is difficult when using 
black-box APIs outside your control

RESEARCH PROBLEM METHODOLOGY

Latency (ms): Time taken to generate a response from the selected model 
after a user query.

Accuracy / Relevance (%): Domain-appropriateness of the LLM output, 
measured between Serveless LLMs and Deployed LLMs 

GPU Utilization (%): Fraction of allocated GPU resources actively used 
during inference, indicating efficiency of scaling

Experiments / Evaluation

CONCLUSION: 

• Matrix abstraction simplifies multi-LLM 
orchestration

• Router ensures relevance + efficiency.

• Kubernetes enables elastic deployment.

Future Work:

• Dynamic weight tuning (α,λ,μ)

• Larger L × I experiments (10s of LLMs × Backends)

• Multi-modal extension (text, images, molecules).

• Integration with federated learning for privacy-
preserving setups.

CONCLUSION AND FUTURE WORK

• Research labs hosting multiple fine-tuned 
LLMs ensuring data safey and privacy.

• Universities offering shared LLMaaS to 
different departments.

• Enterprises with domain-specific 
assistants (legal, finance, biomedical) 

• Generalizable to L×I combinations → 
scalable architecture.

Applications / Use Cases

REFERENCES:

[1] Rob Griffith, Thilina Amarasinghe, Shreyas Sundaram, Alexey Tumanov, and IonStoica. 2022. Serverless is More: 
From PaaS to Present Cloud Computing. InProceedings of the 27th ACM International Conference on Architectural 
Support forProgramming Languages and Operating Systems (ASPLOS). ACM.

[2] Mohammad Shoeybi, Mostofa Patwary, Raul Puri, Eric LeGresley, Jared Casper, andBryan Catanzaro. 2019. 
Megatron-LM: Training multi-billion parameter languagemodels using model parallelism. arXiv preprint 
arXiv:1909.08053 (2019).

ARCHITECTURE

Our framework routes prompts to the most relevant, cost-
effective LLM inference (S_Lₓ,Ly) chosen from an L × I service 
matrix. Backends are deployed on Kubernetes with Umbrella 
Helm charts, scale to zero when idle, and resume on-demand
enabling auto scaling


