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Is Excel real programming?



It is Turing-complete!

Encoded using "drag-down"

Is Excel real programming?
It is widely-used!

Simple, but can do a lot...



TinyExcel
What makes spreadsheets interesting?

  Most accessible programming tools!

  Program in a two-dimensional space

  Edit and view in the same environment

  Automatic and live sheet recomputation



Technical Dimensions of Programming Systems
What matters about stateful interactive systems?
Jakubovic et al. (2023). See: https://tomasp.net/techdims

https://tomasp.net/techdims


Demo
Excel data exploration basics



The good and the bad
High usability

Live exploratory programming
Work with concrete values
Learning from examples

High-profile errors

"Growth in the time of debt" errors
SEPT2, MARCH1 gene names
(Septin, Membrane-Associated Ring Finger)



Confusing terminology
 Exploratory programming

Write, run, rethink with easy editing

 Live programming
See results of your program immediately

 Live coding
Run immediately, typically audio performance

 Interactive programming
Modify stateful programming system



Spreadsheets are...
Exploratory - easy to
fiddle with data

Live - you see results
(almost) immediately



Abstraction is hard
Drag-down for formulas
makes abstraction easy

You only ever work with
concrete values

Always see sample inputs
& verify sample outputs



Concreteness
Unimate industrial
robot (1961)

Program by moving
the robotic hand

Macro recording
but done right



Concrete programming
Programming by demonstration

Think macro recording
How to generalize & re-apply
"Drag down" in spreadsheets

Programming by example

Generalize from input/output list
Search for fitting program
Also FlashFill in Excel



Demo
FlashFill in Excel



How people learn Excel
From existing spreadsheets

View source of formulas
Learn how functions work
Logic needs to be visible!

Going to the expert

Every office has Excel "guru"
Needed for harder aspects
Needed for use that does not have a "trace"



The grid power!
Humans are good at
working with space

Programs are not
typically spatial...

Grid is limiting, but
powerful concept



TinyExcel
Learning from spreadsheets?

  More programming for non-programmers?

  Immediate live feedback is great!

  Abstractions from working with concrete values

  Programs should exist in understandable space



Could "normal"
programming be
more like this?

Demos by Bret Victor

Learnable Program-
ming: Designing a
programming system
for understanding
programs ( )online

http://worrydream.com/LearnableProgramming/


TinyExcel
Scope of the tiny version

  Two-dimensional space with references

  "Drag-down" to apply formula to a column

  Relative and absolute cell references

  Incremental computational engine


