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Ray Overview I

Ray Train

= A scalable machine learning library for distributed training
and fine-tuning

= Main components
Training function

Scaling Configuration

O o ~  Training Function |

Launch Workers l Run Training Function

Work
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Tra i n e r Worker 1 Worker 2 Worker 3 Worker ...
Training Training Training Training
Function Function Function Function

» https://docs.ray.io/en/master/train/overview.html
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Ray Overview llI

Rat Serve

» A scalable model serving library for building online

inference APls

® Be framework-agnostic B e s
U Tensorflow, Pytorch ,etc

import tensorflow as tf

self.model_path = model_path
self.model = tf.keras.models.load_model(model_path)

async def _ call_ (self, starlette_request: Request) -> Dict:
1 -> tens { It

# Step 1:

# Here we define the st schema to be a j array

input_array = np.array((await starlette_request.json())["array"])
reshaped_array = input_array.reshape((1, 28, 28))

# Step 2: tensorflow input -> tensorflow output

prediction = self.model(reshaped_array)

# Step 3: tensorflow output -> web output

return {"prediction": prediction.numpy().tolist(), "file": self.model_path}

Doesn’t perform any model-specific optimizations /AN
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Ray Overview

KubeRay — Managing Ray clusters on Kubernetes

= RayService

= RayJob . — .
Scalable Ray applications
= RayCluster ‘ et

Ray Core and libraries
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Enable Ray to RISC-V

Basic requirements | Challenges

ML frameworks — Pytorch, Tensorflow, etc
Bazel == 6.5.0

abseil-cpp (RDCYCLE )
Golang
Docker
50+packages

pyarrow
relocate-perl
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Enable Ray to RISC-V — Demo | -~ /////

Ray Train on RISC-V

& ubuntia@192.168.1.13:22
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Enable Ray to RISC-V — Demo |l

Ray Serve on RISC-V

p550-192.168.1.10

® ubuntu@192.168.1.13:33

t tutorial pytorch.py

from io import
from PIL import
from F: ] import Request

from

transforms
import resnetis

18(pre

1); # remc

. B.406], std=[0.229, 8.224

bytes
pil_image = Image.open(Bytesl

® ubuntu@192.168.1.13:22
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Ray extensions — Accelerate Ray

Leverage graph compliers

TOP ML/AI Application
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0-%) Ray Framework for distributed Python

RISC-V + Al HW Accelerators

ML Frameworks

I

Computational Graph

Low-level Libs/Device Drivers

RISC
4 SUMMIT

W —e—— s

#RISCVSummit #RISCVEverywhere



Ray extensions — Remote ML/AI |

Empower native ML frameworks

How - Intercept key APls at runtime
e.g — Tensorflow Training model.fit(model,input)

loading data
define model
model.compile()

ray.trainer
model.fit(model, input, epoch)

Ray cluster on RISC-V + Al HW Accelerators
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Ray extensions — Remote ML/ALI |l

Empower data science tools

Data Scientist Tools

Jupyter Notebook

(mini) Ray on-local
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What's likely next ?

Empower Al everywhere with RISC-V

Get into Ray community
Get on Ray cluster (KubeRay)
Get more cases
RISC-V host with Al hardware accelerators
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Accelerate the adoption of RISC-V on Al

Q&A

Thank you!

@Tiejun_Chen

tiejun.china@gmail.com

https://www.linkedin.com/in/tiejun-chen-41a6654b/
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