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vLLM's Goal

Build the fastest and

easiest-to-use open-source

LLM inference & serving engine
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Why vLLM For Performance?

vLLM implements the key optimizations for fast inference
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Inference
Optimizations

To make your models faster

Distributed
Parallel Inference

To deploy large models efficiently



Batching
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❌Naive batching

✅Continuous Batching

GPU underutilized



KV Cache
Caching Key and Value vectors in self-attention saves 
redundant computation and accelerates decoding

49https://medium.com/@joaolages/kv-caching-explained-276520203249



PagedAttention
An attention algorithm that allows for storing continuous 
keys and values in non-contiguous memory space.

50Woosuk Kwon, etc. Efficient Memory Management for Large Language Model Serving with PagedAttention, SOSP 2023



vLLM Combines All Optimizations Together
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Without Op*miza*ons



Forms of Parallelism in vLLM

Tensor Parallelism (TP)

Pipeline Parallelism (PP)

Expert Parallelism (EP)

Data Parallelism (DP)

Disaggregated Serving
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Par$$on the model’s hidden dimension → All-
reduce to aggregate the outputs

● Works well for ≤ 8 devices

● vLLM provides op$mized all-reduce 
implementa$on

● Limited scalability

● Communica$on overhead can be cri$cal 
for small model

Tensor Parallelism
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Distribute layers to different devices → 
execute in a pipelined fashion

● Point-to-point communication instead 
of expensive all-reduce

● Load imbalance b/t stages

● Doesn’t reduce latency

Pipeline Parallelism
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Place experts to different devices
→ All-to-all to exchange tokens

● Lower communication overheads than 
tensor parallelism

● Load imbalance between experts

Expert Parallelism
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Data Parallelism
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Partition the inputs instead of the model → 
Model weights are replicated

● Lower communication overheads

● Load imbalance between replicas

● Increased memory consumption for 
model weights



Partition the “time” dimension
→ Separate instances for prompt processing 
& token generation

● Separation of concern

● Better control over latency

● KV cache transfer overheads

● Lower device utilization

Disaggregated Serving
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vLLM Supports Mixed Parallelism
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Data + Expert Parallelism
(e.g., DeepSeek V3)

Tensor + Pipeline Parallelism
(e.g., Llama 3 405B)

How do I run model X on hardware Y with task Z? 
See our out-of-box recipes: https://docs.vllm.ai/projects/recipes/en/latest/index.html 



$ pip install vllm
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Official
release!

61.3K Stars
vLLM V1

Alpha release



vLLM Adopters

Companies
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Open-Source Projects

…

Cloud Model VendorHardware

… … …



vLLM API (1): LLM class

from vllm import LLM

# Example prompts.
prompts = ["Hello, my name is", "The capital of France is"]
# Create an LLM with HF model name.
llm = LLM(model="meta-llama/Meta-Llama-3.1-8B")
# Generate texts from the prompts. 
outputs = llm.generate(prompts)

A Python interface for offline batched inference
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vLLM API (1): LLM class
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vLLM API (2): OpenAI-compatible server

$ vllm serve meta-llama/Meta-Llama-3.1-8B

$ curl http://localhost:8000/v1/completions \
    -H "Content-Type: application/json" \
    -d '{
        "model": "meta-llama/Meta-Llama-3.1-8B",
        "prompt": "San Francisco is a",
        "max_tokens": 7,
        "temperature": 0
    }'

A FastAPI-based server for online serving

Server

Client
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vLLM API (3): Embeddable LLMEngine

A Python library with the full power of vLLM in your framework
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Broad Model Support

65

vLLM supports almost all popular text-generation models!

Kimi-K2

GLM-4.6

Deepseek-3.2

Step-3



Transformers backend
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Supports models not in vLLM, but runnable by Transformers

● Write model implementaFon in Transformers
● Leverage vLLM’s kv cache management and conFnuous batching
● Work for both vision and language models
● Performance on par with pure vLLM implementaFon

For model vendors who develop new models, it is also recommended to use
https://docs.vllm.ai/en/latest/contributing/model/registration.html#out-of-tree-models

https://blog.vllm.ai/2025/04/11/transformers-backend.html
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Broad Model Support
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● Transformer-like LLMs

○ Llama
● Mixture-of-Expert LLMs

○ DeepSeekV3
● State-Space Models

○ Jamba
● Linear-Attention Models

○ Minimax-M2
● ......

Architecture Modality

● Text-input LLMs

○ Llama
● Image-text input LLMs

○ Deepseek-OCR
● Video-input LLMs

○ Qwen3-VL
● Audio-input LLMs

○ Whisper

● ......

Task

● Chat/Completion

○ Llama
● Embedding

○ E5-Mistral
● Reward

○ Qwen2.5-Math-RM
● Rerank

○ Qwen3-Reranker
● ......



Diverse Hardware Support
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NVIDIA GPU AMD GPU AWS Neuron (WIP)

Google TPU Intel Gaudi

x86 CPU

Intel GPU ARM CPU

Huawei Ascend

IBM Spyre

support in vllm repo hardware plugin ⭐
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Diverse Hardware Support
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PyTorch

NVIDIA GPU AMD GPU Intel GPU Google TPU . . .

Models Utilities

PyTorch as a 
Narrow Waist



vLLM has joined PyTorch Foundation!

Close Collaboration with PyTorch
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vLLM: Building, Testing and 
Contributing



So how does I get started with vLLM?

• Source: github.com/vllm-project/vllm

• Docs: docs.vllm.ai/en/latest Yes! Docs are useful!

• Issue tracker is a good source of information vllm-project/vllm/issues



• Current vllm version v0.11.0 (released Oct 10th), with v0.11.1 brewing (rc1 
available)

• One release every three weeks

• 1716 (!) contributors as of today, 207 in the last release (65 new!). This is a 200+ 
contributor increase from just a couple months ago!

• A lot of code is being pushed out each release. For the last release:

Some vLLM facts



BUILDING
Here's how easy it is to build vLLM using uv



What's not simple?

• There are several available targets: Nvidia CUDA, AMD ROCm, Google TPU, 
Intel HPU, CPU, ...

• Different toolchains required, depending on target
• Hardware requirements

• Build can be very hungry for memory and CPU (several GBs of memory required 
per process)



vLLM extensions



Local Development



Using a precompiled wheel from a specific commit



Docker

The vLLM wheel is built in a Dockerfile step.

There are different dockerfiles for each target:



Docker

Dependency graph

• base: toolchain setup (CUDA, nvcc, ...), python build/runtime deps
• build: vLLM wheel build
• vllm-base: installs vLLM wheel
• vllm-openai*: final stage for REST API (extra deps)
• test: stage used by CI



Testing

Unit tests: "just" run pytest

Example:



Testing Tips

Buildkite (buildkite.com) is used for CI, check the pipeline definition to see 
which tests are run and how:



Testing

Use pytest -k to select tests by name/pattern



Contributing

Search for "good first issue" labeled issues



Contributing

• Signoff commits with git commit --signoff since Developer Certificate of Origin 
signoff is a required check

• Run pre-commit: pre-commit/pre-commit is used to enforce coding standards 
(formatting, linting)



Contributing

• Write tests (unit/integration)

• Add documentation to docs/

• Keep changes small/incremental when 
possible



Thank you contributors!

…

Thanks to 1700+ 
contributors who 
raised issues, 
participated in 
discussions, and 
submitted PRs!
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Thank you sponsors (funding compute!)
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https://github.com/vllm-project/vllm 

https://docs.vllm.ai 

https://blog.vllm.ai 

Building the fastest and easiest-to-use open-
source LLM inference & serving engine!
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https://twitter.com/vllm_project

https://opencollective.com/vllm

https://slack.vllm.ai

vllm_projecthttps://www.zhihu.com/people/vllm-team

https://www.linkedin.com/company/vllm-project vllm-questions@lists.berkeley.edu

https://discuss.vllm.ai/

https://github.com/vllm-project/vllm
https://github.com/vllm-project/vllm
https://github.com/vllm-project/vllm
https://vllm.ai/
https://vllm.ai/
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https:///

