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Outline

Introduction to interactive notebooks and clarification of terms: 
Machine Learning (ML) practitioner, practice, infrastructure.

Review of empirical findings, showing that notebooks are widely 
enrolled in ML practices, such that the relationship between 
practitioners and notebooks is infrastructural.

Argument for the importance of considering the role of ML 
infrastructures in shaping: what it means to be an ML practitioner; 
the normative commitments manifested in ML practices; and, the 
space in which AI ethics discourse operates.
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Clarification of terms

People who are doing Machine Learning, i.e. people 
at the applied end of the Machine Learning 
community.

Conventions or patterns of doing that exist across a 
social group.

Sociotechnical systems upon which practices rely; a 
relational concept.

Machine Learning 
practitioners

Practices

Infrastructures
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Watson, Matt, and Elizabeth Shove. 2022. ‘How Infrastructures and Practices Shape Each Other: 
Aggregation, Integration and the Introduction of Gas Central Heating’. Sociological Research Online. 
Star, Susan Leigh. 1999. ‘The Ethnography of Infrastructure’. American Behavioral Scientist 43 (3): 377–91.
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How are interactive notebooks used in ML practices?

21,555 Stack Overflow questions on interactive notebooks 
and Machine Learning.

Structural topic model (STM) of questions to surface 
thematic patterns (topics).

Review most probable words associated with each topic; 
analyse relationship between topics by calculating their 
correlation; review highly representative questions.

Data

Analysis

Interpretation
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Roberts, Margaret E., Brandon M. Stewart, Dustin Tingley, and Edoardo M. Airoldi. 2013. ‘The Structural Topic 
Model and Applied Social Science’. In Advances in Neural Information Processing Systems Workshop on 
Topic Models: Computation, Application, and Evaluation, 4:1–20.
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How are interactive notebooks used in ML practices?

Interactive notebooks are used as environments in which 
practitioners experiment with Machine Learning 
techniques and tools.

Interactive notebooks are used as spaces for the 
assembly of many layers of Machine Learning 
infrastructure into coherent systems.

Learning 
laboratory

Coordination 
hub
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The significance of Machine Learning infrastructures for AI ethics

The emergence of infrastructures and formation of social groups are 
intertwined.

Star, Susan Leigh. 1999. ‘The Ethnography of Infrastructure’. American Behavioral Scientist 43 (3): 377–91.
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intertwined.

Infrastructures can constrain the practices of the social groups they are 
related to.

Infrastructures enact particular politics, in part by rendering certain 
labour, relations, and materials invisible to users.

Larkin, Brian. 2013. ‘The Politics and Poetics of Infrastructure’. Annual Review of Anthropology 42: 327–43.
Perrigo, Billy. 2023. ‘The Workers Behind AI Rarely See Its Rewards.’ Time Magazine online.
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Highlighted findings

Interactive notebooks are learning laboratories for 
ML practices, through which practitioners gain an 
experiential understanding of ML techniques.

Interactive notebooks are coordination hubs, 
central points through which a web of 
infrastructures are marshalled during ML 
practices.

An infrastructural relationship exists between 
interactive notebooks and ML practitioners (who 
use them).

Significance

The emergence of infrastructures and formation 
of social groups are intertwined.

Infrastructures can constrain the practices of the 
social groups they are related to.

Infrastructures enact particular politics, in part by 
rendering certain labour, relations, and materials 
invisible to users.

What is the responsibility of infrastructure 
operators?

Thank you! 

Glen Berman glen.berman@anu.edu.au 
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