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How to Reduce LLM Inference 
Latency and Cost from a Systems 

Perspective?

LLMs are Powerful
… but Expensive and Slow
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Open-Source Inference Closed-Source Inference

Semantic Caching

Application

Analytics AgentsChatbots

Reduce 
• Latency (100x)
• Cost (10x)



Existing Semantic Caches are 
Unreliable and Not Deployable in 

Production Systems 

Principal Researcher
AI Team, International 
Car Sharing Platform

We wanted to use a semantic cache for 
our inference pipeline. We could not 
deploy it because the False Positive 
Rate was too high and unpredictable. 
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“Where was…?”

Emb(“Where was …?”)

Are the embedded prompt 
and its nearest neighbor 
similar enough? 

Retrieve the nearest neighbor 
from the vector database

No  → Cache Miss
Yes → Cache Hit

Answer 
Cache

Inference 
Server

Yes No

Cache Hit Cache Miss

Embedding 
Generator

Prompt

Similarity 
Evaluator

Vector 
Database

nn emb

emb
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cos_sim(”Where was Roger Federer born”, 
   ”In which town did Roger Federer grow up” ) > 0.75

cos_sim(”Explain Round Robin scheduling”, 
  ”Explain Shortest Job First scheduling) > 0.92
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The Threshold Problem
Given a new embedded prompt and its nearest neighbor 
embedding from the vector database…
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Answer 
Cache

Inference 
Server

Yes No

Cache Hit Cache Miss

Embedding 
Generator

Prompt

Similarity 
Evaluator

Vector 
Database

nn emb

emb Unreliability
Similarity ≥ Some Threshold ? 
→ Unexpected errors
→ Suboptimal cache hit rates
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They all use a static threshold, 
are suboptimal, and unreliable…
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            . How To Make Semantic 
Prompt Caches More Reliable?
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No Manual 
Tuning or 

Supervision

User-Defined Accuracy Target (i.e., 99%)

No Matter the 
Workload

No Matter the 
Model

No Matter the 
Infrastructure

                 Online Learning Algorithm
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github.com/vcache-project/vCache  

http://github.com/vcache-project/vCache
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                     is the first reliable semantic cache 
reducing inference cost and latency with 

1. Online learning (embedding-model and dataset 
agnostic)
a. Error rate guarantees
b. Embedding specific and probabilistic decision 

boundaries
2. SOTA performance
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