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Programming Assignment 2

● Introduction to Ray Data: simple ops on a multi-node setup (20, Easy)

● MapReduce with Ray Actors (40, Easy)

● Collective Communication with Ray (40, Medium/Hard)



Ray Data

Source

https://docs.ray.io/en/latest/data/data.html


Ray Data: Transform Internals

Source

https://docs.ray.io/en/latest/data/data-internals.html


Revisiting Ray Core: Ray Actors

Source

https://github.com/ray-project/ray-educational-materials


Motivation

● Come back to single-process land
○ How would a simple Counter look like?

● How can you use this in a multi-process

setting?

● Multi-process: How do you handle concurrent 

updates?

● Multi-process: How can we do this in a 

multi-node setting?

● Multi-process: Can I keep code complexity to a 

minimum?



Motivation

Ray Actors: Checks all the boxes!



Ray Actors

● Recall: Ray tasks are remote functions. Executed asynchronously.

● Internals: A worker process handles the execution of a ray task.

● Ray Actor: A worker process with state.

Source

https://github.com/ray-project/ray-educational-materials


Ray Actors

● The actor process handles all executions of methods and updates its state.

Source

https://github.com/ray-project/ray-educational-materials


Task 2

● Implement MapReduce with Ray Actors

● Prereq - MapReduce basics:
○ References: Definition, Whitepaper , Ray task implementation

○ Covered in class on Friday (Feb 23)

● Prereq - Ray Actors:
○ More in the discussion notebook

https://www.databricks.com/glossary/mapreduce
https://hao-ai-lab.github.io/dsc204a-w24/assets/readings/mapreduce.pdf
https://github.com/maxpumperla/learning_ray/blob/main/notebooks/ch_02_ray_core.ipynb


Task 3

● Implement AllReduce with Ray’s Collective Communication Lib

● Fun Fact: This lib was written by Prof. Hao Zhang!

● CPU-only communication with GLOO backend

● More in the discussion notebook



References
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