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Why are spreadsheets great?

The combination of

computational model and visual interface

● Quick to learn
● Accessible to non-programmers
● Reached 100s of millions



“The word "denotative" seems more appropriate than nonprocedural, declarative or functional.”

Denotative programming



Spreadsheets are denotative
● a) No statements, only nested expressions
● b) Each expressions denotes a string, number or truth value
● c) Nothing affects a cell except its formula and its children, recursively...

Visual benefits
● Always running
● Data always visible
● Spatial metaphor
● Trace precedents



Non-denotative visualization: control flow

Denotative visualizations: data flow
Source: pythontutor.com



Denotative Programming Needs Visuals

A1 = 1
A2 = 2
A3 = 3
B1 = SUM(A1:A3)
B2 = COUNT(A1:A3)
B3 = B1/B2

f(x) = sin(x) + x



What about dynamism and reactivity?
● User interfaces
● Robotics

Functional Reactive Programming

or

Denotative Continuous Time Programming
Behavior Event



Denotative UI Programming



Challenges
● Higher order streams
● Cycles
● Stream dependency layout
● Informational density issues



power + simplicity = denotative + visual


