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Objectives

• Apply a structured method for reading MLSys papers.  
- The framework was adapted from a classic paper: S. Keshav’s “How to 
Read a Paper.”


• Efficiently extract key ideas, contributions, and practical applications 
relevant to machine learning systems.


• Break down papers to assess their impact on both Systems and ML.



Three-Pass 
Approach to 
Reading MLSys 
Papers
Adapted from Keshav

http://ccr.sigcomm.org/online/files/p83-keshavA.pdf


First Pass: Get the Big Picture
The goal of the first pass is to gain a general understanding of the paper and decide whether it’s worth a deeper dive.

• Look at the title, abstract, and introduction:


• What problem is the paper trying to solve? (Is it model- or system-centric?)


• Why is this problem important in the context of ML systems?


• Scan through headings, sections, and conclusions:


• What are the key contributions and insights?


• Look for performance metrics, system architecture, or pipeline innovations.


• Examine figures and tables:


• What are the benchmarks and key performance indicators?


• Check resource use, throughput, or latency improvements.



Outcome: After the first pass, decide whether to proceed with a deeper 
analysis. At this stage, aim to understand what problem is being solved and 
why it matters.



Second Pass: Grasp the Paper's Content
In the second pass, read the paper more carefully to understand the method, results, and implications. Focus on the core 
technical contributions.

Read with focus: 

• Carefully read the methodology and system design sections.


• For MLSys papers, pay attention to how system components are optimized or how inference is scaled 
(e.g., InferLine).


Follow the argument: 

• Track how the authors move from identifying a problem to presenting a solution.


• For inference pipeline papers, analyze how system trade-offs (latency, resource scaling) are justified.


Focus on performance analysis: 

• How do the proposed methods compare to existing systems?


• Are the results benchmarked against real-world systems? How practical are the improvements?



Outcome: By the end of the second pass, you should understand the technical 
content, including the methodology, the system’s architecture, and the 
performance benchmarks.



Third Pass: Dive into the Details
The third pass is for those deeply interested in the paper, such as students replicating the work or integrating it into a larger project. Here, focus on fine details, 
assumptions, and limitations. 

• Identify assumptions: 

◦ Are there assumptions about system hardware, network conditions, or data distribution?


◦ For example, in InferLine, are the inference optimizations hardware-specific?


• Critique the methodology: 

◦ Can the experiments be reproduced in different environments (e.g., edge, cloud)?


◦ What are the limitations of the model or system (e.g., resource constraints, cost inefficiencies)?


• Look for insights beyond the paper: 

◦ How could this work be extended? Could it be integrated into your ongoing project or system 
architecture?


◦ Do you identify any insightful differences between InferLine and IPA Saeid Ghafouri et al? 



Outcome: After the third pass, you should be able to reproduce results, 
suggest improvements, and understand how the system fits into larger 
architectures.



Additional Tips

Use Tools for Reproducibility: 

• Modern ML systems papers often include open-source code. So, that is why we 
are emphasizing replication of the results reported in the papers.


• GitHub, Docker, or cloud services (e.g., Chameleon).


Question the Author’s Choices: 

• Why did the authors choose this particular model architecture or hardware setup?


• Could another system (e.g., Clipper or Hydra) outperform the solution proposed in 
the paper?





Assignment 3.0
Read the paper following the 
3-pass approach. 

https://dl.acm.org/doi/10.1145/3419111.3421285


Applying the Three-Pass Approach to an MLSys Paper: InferLine Example

Assignment 3.1: Please write only one or at most two sentences to describe each item.

• First Pass: 
◦ What: 

◦ Why:


• Second Pass: 
◦ Methodology: 


◦ Performance:


• Third Pass: 
◦ Critique:


◦ Extension:



Applying the Three-Pass Approach
Assignment 3.2

• Task: Read “InferLine” and use the three-pass method to:


1. Summarize the paper in 200 words after the first pass.


2. Write a 1-page critique after the second pass, discussing the 
methodology and performance results. 


3. For extra credit, suggest improvements or extensions to the system after 
completing the third pass.



• The three-pass method provides a 
systematic approach to understanding, both 
high-level ideas and technical details in 
MLSys papers. 


• I strongly encourage you to apply this 
technique to efficiently digest complex 
research while maintaining focus on key 
innovations in machine learning systems.


• I aim to update these slides based on the 
discussions regarding papers that we will 
have throughout the semester. So, I would 
love to hear your thoughts regarding anything 
that particularly worked or did not work for 
you specifically when you did the reading 
exercises. 

Conclusion

How to Read an MLSys Paper?

http://ccr.sigcomm.org/online/files/p83-keshavA.pdf

