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VISION
vLLM everywhere: 

the fastest engine 

on any hardware,

powering an interoperable, 

federated AI utility.

A federated AI utility powered 

by vLLM: fastest on any 

hardware, interoperable by 

design, and aligned with the 

ecosystem so contributors and 

partners all benefit.

MISSION



AGENDA

● Why run LLMs yourself?
● What is vLLM?
● What are agents and tools?
● Agentic application examples



Why run LLMs yourself?



Loading a model is easy. Serving it is hard.

● 1 user, 1 GPU



What is vLLM?
Hosted under                                 Foundation and

Backed across the ecosystem: NVIDIA, AMD, Meta, Red Hat, Google, Mistral, Embedded LLM and a fast-moving open-source 
community



vLLM's Goal

Build the fastest and easiest-to-use

open-source LLM inference & serving engine



AI Inference’s current center of gravity
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Broad Model Support (>100 arches)

DeepSeek

Wide Hardware Support

CUDA Gaudi/XPU TPU Neuron

CPU

Llama GPT-OSSQwen Gemma Granite

Ascend

Phi Cohere

Most Popular LLM Serving Engine

● 77K+ GitHub stars, 800+ PRs/month
● 500K++ GPUs deployed 24/7
● 12.5K+ members in slack.vllm.ai

Mistral

>2000 Contributors from >50 major companies  Diverse Project Ecosystem 

LLM Compressor

vLLM Semantic Router

Metal MACA RBLN Spyre

MLU Kunlun

Flexible Device Parallelism
Tensor, Pipeline, Expert, Data, Context Parallel, Disagg Prefill/Decode, 

Disagg Encoder

Monaka

ROCm

http://slack.vllm.ai/


vLLM Continuously Improves Performance

● GPTOSS on CUDA ● Kimi K2.6 on ROCm



DeepSeek-v4 Day 0



Secret Sauce

● Continuous Batching
● Torch compile 
● Fusion Passes / Fusion Op
● PD Disaggregated Inference
● Quantization
● Speculative Decoding
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Fusion Passes/Fusion Ops
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torch.ops.vllm.rocm_aiter_rmsnorm2d_fwd_with

_add_quant

Fx.Graph

• Reduced memory traffic 
by quantizing the output 
during epilogue

• Reduce kernel launch 
overhead

• Better cache utilization



PD Disaggregated Inference

● Why Goodput, Not Throughput?
● Raw throughput alone is misleading — a system can sustain high request rates while silently violating 

latency targets for most users.
● Goodput = maximum request rate (req/s) such that requests satisfy both TTFT < T_ttft and ITL < T_itl .
● Example: Our SLO targets: TTFT < 1 second and ITL < 50 ms per token.
● There are two phases for each requests

○ Prefill
○ Decode

● Both phases on same GPU compete for compute resources
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PD Disaggregated Inference
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● Avoid compute resource contention 
between prefill and decode phase

Next-Level Inference: Why Your Single-Node vLLM Setup Needs Prefill-Decode Disaggregation | vLLM Blog

https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector
https://vllm.ai/blog/moriio-kv-connector


Quantization

● Lower GPU memory requirements
● Data format compatible with Tensor Cores

● Lower GPU memory requirements for KV 
Cache

● Serve longer context length
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Weights KV Cache

FP8 (Hardware accelerated) FP8

MXFP4/ NVFP4 (Hardware 
accelerated)

FP8 Per-Head-Per-Token

W4A16 INT8 Per-Head-Per-Token

INT8 TurboQuant



Speculative Decoding
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What are agents and tools?



How LLM capability progresses over time

time

Chat only Basic Retrieval Agentic Framework Self-adapting Agents



… and many more …



Agentic workflows turn one request into many inference calls

User request Model plans Tool call Tool output Model decides 
next step

Final answer / 
action

Agent loop

Research the sales 
performance in 2023 
show me a bar chart to 
indicate the sales 
across our regions …

Query DB

Shell tool

Python tool

• After each tool result, the model must read new context and decide what to do next.
• One new tool result is one new model reasoning pass

…



Why every tool step hits the inference engine harder every turn

Classic chat pattern

1 user request

1 model forward pass

1 model response

Concurrency stays near the number 
of active users.

Agentic pattern

Plan (forward pass 1)

Tool A

Reflect (forward pass 2)

Tool B

Answer (forward pass 3)

One user request → multiple model forward passes
within a short window.

Throughput at high concurrency is a necessity, not a luxury.



Serving models with vLLM

vllm serve stepfun-ai/Step-3.5-Flash-FP8 \

--quantization fp8 \

--tensor-parallel-size 2 \

--enable-expert-parallel \

--reasoning-parser step3p5 \

--enable-auto-tool-choice \

--tool-call-parser step3p5 \

--hf-overrides '{"num_nextn_predict_layers": 1}' \

--speculative-config '{"method": "step3p5_mtp", "num_speculative_tokens": 1}’ \

--disable-cascade-attn

• parallelism (TP, DP, EP, PP)
• reasoning / thinking
• tool / function calling
• quantization
• context length
• memory & performance 
• …



How to choose a model?
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Backed across the ecosystem: NVIDIA, AMD, Meta, Red Hat, Google, Mistral, Embedded LLM and a fast-moving open-source 
community

https://recipes.vllm.ai

https://recipes.vllm.ai/


vllm recipes





Demo

Backed across the ecosystem: NVIDIA, AMD, Meta, Red Hat, Google, Mistral, Embedded LLM and a fast-moving open-source 
community



https://github.com/jpwhite3/northwind-SQLite3/raw/main/dist/northwind.db

https://github.com/jpwhite3/northwind-SQLite3/raw/main/dist/northwind.db
https://github.com/jpwhite3/northwind-SQLite3/raw/main/dist/northwind.db
https://github.com/jpwhite3/northwind-SQLite3/raw/main/dist/northwind.db






https://github.com/EmbeddedLLM/northwind-demo

https://github.com/EmbeddedLLM/northwind-demo
https://github.com/EmbeddedLLM/northwind-demo
https://github.com/EmbeddedLLM/northwind-demo






Virtual workspace with agents

Prompt:
Can you build a desktop app where I can visualize the real-time traffic 
condition of Singapore on the map. 
The map shall consist camera icons where user to click and see the 
cctv footages, and the road is colored by the congestion rate / 
occupancy / speed. 
Try to get the data from official sources. After setup, launch it on the 
desktop and let me know the port number.





Thank You

36

Backed across the ecosystem: NVIDIA, AMD, Meta, Red Hat, Google, Mistral, Embedded LLM and a fast-moving open-source 
community
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