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Agenda

 Overview Generative AI
 Understanding of Stable Diffusion(SD)
 Storage Aspects of SD
 On-Prem Deployment with NVMe-oF
 Ecosystem and workload
 Storage Challenges and Characteristics
 FDP and WAF
 Summary
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Generative AI

 AI models that can create new content 
 Images, Text, Audio, Video

 Revolutionizing various industries
 Manufacturing, design, gaming, education, 

entertainment, and research

 GenAI increases Storage demand
 Training, Checkpointing, Inference, RAG
 Performance, Reliable, Capacity & Secure
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Stable Diffusion

• Deep learning, text-to-image model released in 2022
• Open source Gen AI technology from Stability AI

• Use cases: Design & Art, Entertainment, Gaming, Marketing, Healthcare, Fashion 

An image generated with Stable Diffusion 
Text prompt: a photograph of an astronaut riding a horse
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Understanding Stable Diffusion Model

 Open-source
 Runs on PyTorch and HuggingFace open-source frameworks

 Core components:
 CLIP(Contrastive Language-Image retraining):

 Text encoding

 U-Net
  Denoising

 Variational Auto Encoder(VAE)
 Image encoding/decoding

Text Prompt Text Encoder
(CLIP)

Latent Encoding
(VAE Encoder)

Latent Diffusion
(Denoising via 

U-Net)

Latent Decoding
(VAE Decoder)

Generated 
Image
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LDM(Latent Diffusion Model) Architecture

Source: https://arxiv.org/pdf/2112.10752

 Pixel space: Encoder
 Image to pixel(x)
 Compress to latent image (x  z)

 Latent Space
 Diffusion Process:

 Add noises gradually(z  zT)
 Denoising U-Net

 Remove noise steps (zT  z)
 With guidance (self/cross attention)

 Conditioning
 Semantic Map, Text, Reference images
 Inputs to Denoising process make better output latent

 Pixel Space: Decoder
 Latent image(z) to high resolution image (ẋ)

Encoder

Decoder
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Storage Components in Stable Diffusion

Pre-trained models 

Intermediate latent data ( temp noised images)

Output images store

Prompts and Logs
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Storage-Intensive Components

Model Load
• Read
• Stable Diffusion 3.5 Large: ~20GB (fp16), 8.1 billion parameters.
• Stable Diffusion 3.5 Medium: ~10GB (fp16), 2.5 billion parameters.
• SDXL Base Model: ~6.6GB.
• Checkpoint models: 2-7GB

Generated Images
• Write-heavy
• 5–50 MB/image 
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Goal

 On-Prem deployment

 Scalable storage for SD deployment

 Stress the SD workload on storage

 Analyze and understand IO during SD

 Increase the lifespan of storage device
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Cloud vs On-Prem Stable Diffusion

Deployment Cloud On-Prem
Privacy No Yes

Control and Customization Limited Full

Cost Effective Short Term Long Term

Access API rate Unlimited
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Deployment of Stable Diffusion

 Install Tools
 Clone pre-trained model 

 https://huggingface.co/CompVision/stable-diffusion

 Setup inference environment
 Provision Storage for Model and Images
 Generate Images from prompts

Install 
Tools

Python, 
Git, 

Docker,  
GPU 

drivers

Download 
Model 

Checkpoin
t

- Hugging 
Face

Download 
& Setup 
Web UI

Setup 
Storage 

for images 
and 

models

Launch UI Generate 
Images
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H/W Setup

Stable Diffusion Service

Intel x86 server

H100 80GB PCIe GPU

1 TB DDR5

100 GBE

CUDA version: 13.0

Target

AMD Genoa Storage Server

32 x 16 TB TLC NVMe drives

128 GB DDR5

100 GBE

SPDK 25.05 (NVMe oF/TCP)

100G Network

 Flexibility to disaggregate 
compute and storage

 As user grows, compute and 
storage expanded separately

 Stable diffusion is leveraging 
the backend storage. 

 Model

 Generated Images

 Checkpoints



13 | ©2025 SNIA Developer Conference. All Rights Reserved. 13 | ©2025 SNIA Developer Conference. All Rights Reserved. 

Containerization of Stable Diffusion 

 Single SD instance – Serial processing
 On-Prem multiuser environment requires 

parallel processing.
 Leveraging the Docker containerization for 

parallelism.
 Load model and generates images

 Scale independently as user grows

Muti-container status
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Stable Diffusion Workload Generator
 Load generator script 

 Multithreaded, RestAPI using 1000’s of random user prompts for image generation 

 Runs on 25 containers
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NVTOP
 Stable Diffusion workload stress

 Reached max utilization of GPU 

 Parallel image generation
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Stable Diffusion: Multi-container Image Generation

 Generated images
 4GB model
 1024 x 1024
 Parallel Images 
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Storage Characteristics
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Analysis for Stable Diffusion: Model Load – Single Container 

Single Container: 
• Sequential Read IO 
• LBA is accessed 

sequentially
• Load time:  2 sec (4GB) 

Model load ( 1 container)



19 | ©2025 SNIA Developer Conference. All Rights Reserved. 19 | ©2025 SNIA Developer Conference. All Rights Reserved. 

Analysis for Stable Diffusion: Model Load – Multi Container 

Model load ( 25 containers)

Multi Container
• Random Read IO
• 25 parallel access that forms a 

Random IO
• Load time: 28 secs (4 GB)
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Block Distribution – Model Load
The graph depicts the model load workload on the device 
- 128KB (Read): 65%
- 256KB (Read): 33%
- 4 K (write):  0.05% 



21 | ©2025 SNIA Developer Conference. All Rights Reserved. 21 | ©2025 SNIA Developer Conference. All Rights Reserved. 

Analysis for Stable Diffusion: Multi-container Image 
Generation
Multiple container: 
• Every single container creates image files sequentially
• Multiple stream makes the write IO to random nature to the SSD
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Stable Diffusion on FDP
 Image generation workload:

 128 K, 16K, 4K, 32K - Access 
granularity

20%

Block Distribution - Image Generation

 SD Workload  on FDP enabled and 
disabled device

 20% WAF reduction
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Summary

 On-Prem Deployment for better control and privacy
 Storage is as critical for better user experience

 NVMe-oF enables disaggregated, scalable storage

 Random IO is inevitable in AI systems
 Time to think 100 million IOPS storage

 FDP enabled storage will reduce WAF
 Multi-tier storage setup for performance and capacity 

 High Performance: Latest models and generated images
 Low Performance: Old models and archived images
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Thank you for attending! 
Please remember to rate this session. You get access the presentations at 

http://sniadeveloper.org/conference

http://sniadeveloper.org/conference?utm_source=SDC+Denver&utm_campaign=f65c8b5790-2018Recognition_COPY_01&utm_medium=email&utm_term=0_43e301a4b3-f65c8b5790-
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