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a literate medium for expressing arguments, 
narratives, workflows and ideas

computation growing into a new role

overview



some desiderata of these new apps:

•human-readable 
•transparent, reproducible 
•access to process, not just outcome 
•multiple stakeholders, different concerns 
•end-user empowerment

(some tensions in there..)

overview



1. examples of explorable explanations, 
interactive notebooks, data journalism 

2. some present limitations 

3. proposal: self-explaining computation with  
explicit change 

4. existing work we will build on

plan for what follows



explorable explanations



explorable explanations



explorable explanations



interactive notebooks



interactive notebooks



data-driven storytelling



some limitations

– transparency only partial or pre-set
– coarse-grained data/view relationship

An exciting new direction in content creation, 
dissemination and pedagogy

But still quite ad hoc:



Distill-style essays and explorable explanations 
typically fix in advance what can be explored

some limitations

– not fully transparent/open



Notebooks are more open: code is inline in the 
document

some limitations

– not clear how code relates to data/views

– not easy to see all intermediate results



build on techniques from self-explaining and  
incremental computation to make explicit:

proposed research

Self-Explaining Computation with Explicit Change

– how parts relate to other parts
– how changes cause other changes



Three main use-cases:

proposed research

whence? 

understand how 
views relate to 
data in a fine-
grained way

#2

how? 

easily view or hide 
any subcomputation 
or intermediate 
result

#1
what if? 

change data or 
code and see 
fine-grained 
consequences

#3



use cases #2

whence?
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whence?



use cases #2

whence?



use cases #3

what if?



use cases #3

what if?



use cases #3

what if?



extend work on self-
explaining computation to 
accommodate code and 
data changes

technical goals/innovations
Theoretical Practical

parts of explanations 
explain parts of data

changes to explanations 
explain changes to data

extend these partial and 
incremental computation 
ideas to user interfaces

viz components which 
support slicing and 
delta-visualisation

make explanations 
accessible directly from 
data views



prior work
incremental computation 

incremental relational algebra  
self-adjusting computation  
incremental lambda calculus

provenance & program slicing 

data provenance 
self-explaining computation

notebooks & data-driven storytelling 

Wrattler, The Gamma

Griffin, Libkin, Trickey (1997)  
Horn, Perera, Cheney (2018)

Cai et al (2013)

Perera et al (2012) 
Cheney, Acar, Perera (2013)  
Cheney, Ahmed, Acar (2014)

Petricek (2017) 
Petricek, Geddes, Sutton (2018)

Acar (2005)  
Hammer (2012)

Buneman, Khanna, Tan (2001) 
Cheney, Chiticariu, Tan (2009)



target audience
educators, students

data journalists,  
science journalists

R or Python based 
data scientists

authors of Distill-style  
exposition papers

science 2.0 publishers

easier/earlier

harder/later



a literate medium for expressing arguments, 
narratives, workflows and ideas

emerging new role of computation

summary



static documents superceded by interactive 
views of real-world processes

James Somers. The Scientific Paper Is 
Obsolete. The Atlantic, April, 2018

summary

for computations to explain it needs to be clear 
how parts relate to other parts

and how changes cause other changes


