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Learning Goals (last lecture)



Microsoft’s view of Software Engineering for 
ML
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Model
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AI 2020 = Software Engineering 1970s
● No unified workflow, tooling, infrastructure
● Inefficient Collaboration



Learning Goals

• Judge when to apply AI for a problem in a system
• Critique the decision of where an AI model lives (e.g., cloud vs edge vs 

hybrid), considering the relevant tradeoffs 
• Deliberate how and when to update models and how to collect 

telemetry
• Architecture Design 
• QA for ML systems



WHEN TO USE MACHINE LEARNING?



When not to user ML/AI?



When to use ML/AI?



When to use ML/AI?



Discussion: Chef Co-Pilot
A new feature with ML/AI?

Big problem? Open ended? Time changing? Hard? Partial system 
viable? Data continuously available? Influence objectives? Cost 
effective?



System Architecture Considerations
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Case Study: Augmented Reality Translation



Case Study: Augmented Reality Translation



Qualities of Interest?
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Considerations
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Architectural Decision:

• Where should the model live?
(ORC [optical character recognition] Translation
• Glasses？
• Phone?
• Cloud?

• What qualities are relevant for the decision？



Architectural Decision:



Architectural Decision:

• Microservices?
• Coupling and Changeability?



AI as a Service



Architecture and Patterns



Whole System Perspectives



Hidden Technical Debt in Machine Learning Systems
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QA for ML



Data Quality



Data is noisy



What makes good quality data?



Data Cleaning

http://dc-pubs.dbs.uni-
leipzig.de/files/Rahm2000DataCleaningProblemsand.pdf



Single-source problem examples:



Dirty Data



Data Quality

https://towardsdatascience.com/exploratory-data-analysis-8fc1cb20fd15



Data Debugging

• Validate Input Data Using a Data Schema
• For your feature data, understand the range and distribution. For categorical 

features, understand the set of possible values.
• Encode your understanding into rules defined in the schema.
• Test your data against the data schema.

• Test Engineered Data: For example:
• All numeric features are scaled, for example, between 0 and 1.
• One-hot encoded vectors only contain a single 1 and N-1 zeroes.
• Missing data is replaced by mean or default values.
• Data distributions after transformation conform to expectations.
• Outliers are handled, such as by scaling or clipping.
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https://softwareengineeringdaily.com/2020/06/02/holoclean-
data-quality-management-with-theodoros-rekatsinas/





Data linter

https://github.com/brain-research/data-linter



Model Quality



Model Debugging

• Check that the data can predict the labels.
• Use 10 examples from your dataset that the model can easily learn from.  

Alternatively, use synthetic data.

• Establish a baseline
• Use a linear model trained solely on most predictive feature
• In classification, always predict the most common label
• In regression, always predict the mean value
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Beyond data and model



Telemetry

• A telemetry system is responsible for collecting observations about 
how users are interacting with your Intelligent System and sending 
some or all of these observations back to you.
• Main tasks:

1. Making sure the system is working the way it is supposed to.
2. Making sure users are getting the intended outcomes.
3. Gathering data to create new and better intelligence.









Identifying Data Drift with telemetry



Measuring Model Quality with telemetry



Measuring Model Quality in production



Prometheus
https://github.com/prometheus/prometheus



Grafana



Telemetry: Tradeoffs?



MLOpsDevOps

https://ml-ops.org/



On Terminology



MLOps overview



https://ml-ops.org/content/state-of-mlops





https://landscape.lfai.foundation/



Summary

•Machine learning in production systems is challenging
•Many tradeoffs in selecting ML components and in 

integrating them in larger system
• Plan for updates
•Manage mistakes, plan for telemetry
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