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Kubernetes AI model serving stack separation of concerns
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Kubernetes AI model serving generic stack
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Single-node inference 
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Multi-node inference
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Multi-node inference of DeepSeek-R1
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Kubernetes DeepSeek-R1 model serving stack
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Kubernetes AI model serving generic stack
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Kubernetes AI model serving generic stack
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Key challenges
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Proposed solution



Kubernetes API recap
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Kubernetes Deployment API for AI model serving

                  

       

            

          

         

          

               

           

         

             

          

            

   

 

   

 

   

 

          

            

         

      

        

   

                   

     

   

      

       

                     

      



Kubernetes LeaderWorkerSet API for AI model serving

                  

       

            

          

         

               

               

           

                     

               

               

   

            

      

      

 

      

 

         

      

        

   

                   

     

   

      

      

                     

      



Kubernetes RayService API for AI model serving

                  

          

          

        

                

                    

             

          

            

                  

                   

              

          

            

                  

                   

              

          

                  

         

      

        

   

                   

     

       

             

               



Kubernetes API controllers

Kubernetes API objects

Kubernetes API Server

Kubernetes APIs for AI model serving stacks

                  

       

            

          

         

          

               

           

         

             

          

            

   

 

   

 

   

 

          

            

         

      

        

   

                   

     

   

      

       

                     

      

                  

       

            

          

         

               

               

           

                     

               

               

   

            

      

      

 

      

 

         

      

        

   

                   

     

   

      

      

                     

      

Kubernetes Resources

                  

          

          

        

                

                    

             

          

            

                  

                   

              

          

            

                  

                   

              

          

                  

         

      

        

   

                   

     

       

             

               



Templatize Kubernetes APIs in Helm charts
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Kubernetes Resources

                  

          

          

        

                

                    

             

          

            

                  

                   

              

          

            

                  

                   

              

          

                  

         

      

        

   

                   

     

       

             

               



Two advanced examples: 

Multi-node LLM inference



Ray Serve + vLLM + Ray Cluster

                  

          

        

                

                    

             

          

                         

            

                  

                   

                

          

                        

                    

                    

                          

            

                  

                

                        

                      

                        

          

                  

       

             



LeaderWorkerSet + Triton + vLLM + Ray Cluster + HPA

                  

               

              

                             

              

                  
             

                  

                                             

                         

          

                     

                                            

                       

                                 

                

                        

                    

                    

                          

          

                       

                          

                

                       

                      

                        

           

                

                          

                        

                         



GitHub Repository

https://github.com/aws-samples/amazon-eks-machine-learning-with-terraform-and-kubeflow
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