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What do you expect to learn in 
this course? 



Course Overview



Why ML Systems instead of ML algorithms?

• ML algorithms is the less problematic part.


• The hard part is to how to make algorithms work with other parts to solve 
real-world problems.



Why ML Systems instead of ML algorithms?

• ML algorithms is the less problematic part.


• The hard part is to how to make 
algorithms work with other parts to 
solve real-world problems.


• 60/96 failures caused by non-ML 
components

https://www.youtube.com/watch?v=hBMHohkRgAA
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ML in Production



How are ML systems designed and implemented?

The process of defining the interface, algorithms, data, infrastructure, and 
hardware for a machine learning system to satisfy specified requirements.



What is machine learning systems design?

The process of defining the interface, algorithms, data, infrastructure, and 
hardware for a machine learning system to satisfy specified requirements.

reliable, scalable, maintainable, adaptable



The questions this class will help answer …

• You’ve trained a model, now what?


• What are different components of an ML system?


• How to do data engineering?


• How to engineer features? 


• How to evaluate your models, both offline and online?


• What’s the difference between online prediction and batch prediction?


• How to serve a model on the cloud? On the edge?


• How to continually monitor and deploy changes to ML systems?


• …



This class will cover ...

• ML production in the real world from software, hardware, and business 
perspectives


• Iterative process for building ML systems at scale


• project scoping, data management, developing, deploying, monitoring & maintenance, infrastructure 
& hardware, business analysis


• Challenges and solutions of ML engineering



Prerequisites

• Knowledge of CS principles and skills


• Understanding of ML algorithms 


• Familiar with at least one framework such as TensorFlow, PyTorch, JAX


• Familiarity with basic statistics, linear algebra, and calculus.

You will be fine if you are eager to learn!



Evaluations



ML Systems course is project-based

• Must work in groups of 2-3


• Demo + report + code + experimental results

See course website: https://pooyanjamshidi.github.io/mls/ 

https://pooyanjamshidi.github.io/mls/


Grading

• Milestones 1: 20%


• Milestone 2: 30%


• Project Demonstration: 30%


• Final Deliverables: 20%



Important Dates

• Project assignments and proposals: due September 5 


• Project milestone 1: due September 28


• Project milestone 2: due October 26


• Project demos: November 28th, 30th, Dec 5th, Dec 7th


• Final report and all deliverables: due December 7th 



Piazza

• Piazza: you have already been added!


• Ask questions


• Answer others’ questions


• Learn from others’ questions and answers


• Find teammates



How projects will be 
evaluated

• You can work in teams of up to 2 or 3 people.


• Every team member should be able to demonstrate her/his 
contribution(s). 


• The outcome will be evaluated based on the quality of the deliverables 
(code, results, report) and presentations/demonstrations.


• The final report contains motivation, positioning in existing literature, 
technical details, details about the experimental setup, results 
regarding ablation analyses, comparisons, and conclusions.


• It is essential to write why you designed the experiments in any 
specific way and how such a design of the experiment would answer 
any question of hypothesis.



Honor code: permissive but strict - don’t test us ;)

● OK to search about the systems we’re studying.  
● Cite all the resources you reference. 
○ E.g., if you read it in a paper, cite it. 

● NOT OK to ask someone to do assignments/projects for you. 
● OK to discuss questions with classmates. 
● NOT OK to copy solutions from classmates. 
● OK to use existing solutions as part of your projects/assignments. Clarify your 

contributions. 
● NOT OK to pretend that someone’s solution is yours. 
● OK to publish your final project after the course is over (we encourage that!)
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Important Dates?



https://pooyanjamshidi.github.io/mls/

https://pooyanjamshidi.github.io/mls/


Examples, Tips, Suggestions



How the project report 
should looks like?



How the project report 
should looks like?



How the project report 
should looks like?



ML Systems Projects



Course Projects

● Project 1: LLM Serving: Batching, Scheduling, Eviction Policy, Prefetching 
● Project 2: ML Pipelines: Configuration Tuning, Runtime Resource Adaptation 
● Project 3: Robotics: Multi-Modal Learning and Navigation 
● Project 4: Any Relevant Topic to ML Systems
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Project Proposal
• What is the problem that you will be investigating? Why is it interesting? 


• What reading will you examine to provide context and background? 


• What data will you use? If you are collecting new data, how will you do it? 


• What method or algorithm are you proposing? If there are existing 
implementations, will you use them and how? How do you plan to improve 
or modify such implementations? You don't have to have an exact answer at 
this point, but you should have a general sense of how you will approach the 
problem you are working on. 


• How will you evaluate your results? Qualitatively, what kind of results do you 
expect (e.g. plots or figures)? Quantitatively, what kind of analysis will you 
use to evaluate and/or compare your results (e.g. what performance metrics 
or statistical tests)?



Checkout



Checkout



Learning Materials



Course Textbook



Learning Materials

• Learn one of these frameworks: TensorFlow, PyTorch, JAX


• There are many good tutorials for each framework on their website


• Try to build some very simple models with available benchmarks


• Search for the LeNet model and train it with the MNIST dataset


• Try to feed some input data and get the prediction and print it on the 
console


• Then try to measure basic performance metrics such as Accuracy or 
Inference time



Case I

https://medium.com/airbnb-engineering/using-machine-learning-to-predict-value-of-homes-on-airbnb-9272d3d4739d


Using Machine Learning to Predict Value of Homes On Airbnb

• Airbnb used machine learning to predict a vital business metric: the value of 
homes on Airbnb. 


• It walks you through the entire workflow: feature engineering, model selection, 
prototyping, and moving prototypes to production. 


• It’s completed with lessons learned, tools used, and code snippets too.



Case II

https://netflixtechblog.com/using-machine-learning-to-improve-streaming-quality-at-netflix-9651263ef09f


Using Machine Learning to Improve Streaming Quality at Netflix

• As of 2018, Netflix streams to over 117M members worldwide, half of those 
living outside the US. 


• This blog post describes some of their technical challenges and how they use 
machine learning to overcome these challenges, including:


• predicting the network quality, 


• detect device anomaly, 


• and allocate resources for predictive caching.



Case III

https://blog.acolyer.org/2019/10/07/150-successful-machine-learning-models/


150 Successful Machine Learning Models: 6 Lessons Learned at booking.com

• As of 2019, Booking.com has around 150 machine learning models in production. 


• Predicting users’ travel preferences and how many people they travel with 


• Optimizing the background images and reviews to show for each user. 


• Lessons Learned:


• Machine-learned models deliver strong business value. 


• Model performance is not the same as business performance. 


• Be clear about the problem you’re trying to solve. 


• Prediction serving latency matters. 


• Get early feedback on model quality. 


• Test the business impact of your models using randomized controlled trials.

http://booking.com

