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What is “liveness”?



The Feedback Definition of Liveness:
Live programming environments provide programmers with continuous 
feedback about a program’s dynamic behavior as it is being edited.



Tanimoto 1990: “Visual programming systems can be classified according to the degree to which they 
present ‘live’ feedback to the programmer.” 

Burnett et al. 1998: “Tanimoto coined the term  ‘liveness,’  which categorizes the immediacy of 
semantic feedback that is automatically provided during programming.” 

Rein et al. 2018: “[Liveness] seems to be used when describing programming tools which provide 
immediate feedback on the dynamic behavior of a program even while programming.” 

Omar et al. 2018: “Live programming environments aim to provide programmers … with 
continuous feedback about a program’s dynamic behavior as it is being edited.” 

Lerner 2020: “Live programming is a coding regime in which immediate  feedback  is provided to the 
programmer each time the program is modified.” 

LIVE 2024: “Live programming systems give the programmer immediate  feedback on the output of a 
program as it is being edited.”
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Granularity of feedback



Granularity of feedback
How deeply into the structure of a program is feedback provided?
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Granularity of feedback
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still from Inventing on Principle (Victor)

“Linking” outputs

Granularity of feedback
How deeply into the structure of a program is feedback provided?



Reactivity of feedback

Natto



Reactivity of feedback

Natto

How often are changes to a program responded to with feedback?



Reactivity of feedback
How often are changes to a program responded to with feedback?

Observable (auto-run on)Observable (auto-run off)

program changes

Observable



Velocity of feedback
How quickly is feedback available?



Velocity of feedback

Timesharing computerIBM 029 card punch for batch computer

How quickly is feedback available?

Today… 

• Implementation 
concerns 
(incrementality) 

• Design concerns



Bidirectionality of feedback
Can programs be edited by acting on feedback?

Engraft (me)

Sketch-n-Sketch (Hempel et al.)



Criticality of feedback

eToys



Criticality of feedback

eToys

Is feedback a side effect, or part of the critical path of computation?

Projection Boxes (Lerner)



Boxer (diSessa & Abelson)

“Naive realism” in Boxer

Criticality of feedback
Is feedback a side effect, or part of the critical path of computation?



Moldability
How can feedback be shaped to reflect domain-specific meaning?

Technical Dimensions of Feedback in Live Programming Systems

Granularity
How deeply into the structure of a program is feedback provided?

Reactivity
How often are changes to a program reacted to with feedback?

Velocity
How quickly is feedback available?

Criticality
Is feedback a side effect, or part of the critical path of computation?

Bidirectionality
Can programs be edited by acting on feedback?
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The Feedback Definition of Liveness
Live programming environments provide programmers with continuous 
feedback about a program’s dynamic behavior as it is being edited.
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Moldability of feedback
How can feedback be shaped to reflect domain-specific meaning?

Glamorous Toolkit

Clerk


