
Innovating on 
software 
development



Some observations about 
the current state of software 

development



We need to write code at all stages

Monica Rogati’s Data Science Hierachy of Needs



    Writing Code

Innovation on tools are focused on the outer loops

Writing 
Code

Data & 
Compute

* Ops Friction rapidly 
increases



    Writing Code

We Live in Two Worlds

Writing 
Code

Data & 
Compute

* Ops
Refactor in both 
directions



How We Write Code is Hotly Debated
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Two Axes Of Innovation

Literate Programming
Combines programming and documentation.  
Software is written to be read by humans.  
Natural language interspersed with code.

Exploratory Programming 
Having an immediate connection and feedback to 
your code.  Interactive, dynamic development



Prior Art
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Donald Knuth Bret Victor



Literate Programming
● Combines programming and 

documentation.  
● Software is written to be read by humans.  
● Natural language interspersed with code.



Knuth: “The Yoda Of Silicon Valley”



The basis for an engineering rite of passage



One Of The Most Celebrated Works In 
Computer Science



Lesser Known: 
Coined The Term 
“Literate 
Programming”

A collection of 
work and papers 
discussing Literate 
Programming.



WEB: A Literate Programming Language

One file generates 
source code (Pascal) 
and documentation 
(Tex) from it

Compiled Pascal 
program

Device independent 
binary representation



Knuth on Literate Programming

Let us change our traditional attitude to the 
construction of programs: Instead of imagining 
that our main task is to instruct a computer 
what to do, let us concentrate rather on 
explaining to human beings what we want a 
computer to do.



By coining the phrase “literate programming,” I 
am imposing a moral commitment on 
everyone who hears the term; surely nobody 
wants to admit writing an illiterate program.

Knuth on Literate Programming



All of the major problems associated with 
computer programming …are ameliorated 
when programs and their dialogs with users 
become more literate.

Knuth on Literate Programming



Programming is best regarded as the process 
of creating works of literature, which are 
meant to be read.

Knuth on Literate Programming



In retrospect, the fact that a “literate” program 
takes much less time to debug is not 
surprising, because the WEB language 
encourages a discipline that I was previously 
unwilling to impose on myself.

Knuth on Literate Programming



I have found to my surprise that the total 
time of writing and debugging a WEB 
program is no greater than the total time of 
writing and debugging an ALGOL or 
PASCAL program, even though my WEB 
programs are much better, and  [have] 
substantially more documentation

Knuth on Literate Programming



Knuth: We Need To Change The Way We Think 
About Programming 



He hasn’t changed his mind

December 2022: Algorithms Lecture

September 2021: Interview



Nod To Literate Programming: R Markdown



Nod To Literate Programming: Notebooks

Matlab

Jupyter

Mathematica



Writing prose + “production” code is painful

This looks like 
a notebook, 
even though 
its not.



Literate Programming vs Notebooks: Still A Gap

    Writing CodeWriting 
Code

Data & 
Compute

* Ops
Refactor in 
both directions



Exploratory Programming

● Having an immediate connection 
and feedback to your code.  

● Interactive, dynamic development



Bret Victor: Champion of Exploratory Programming
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I wanna make a new MatLab or a cross 
between MatLab and Garageband.



Bret Victor: Inventing On Principle

http://www.youtube.com/watch?v=x5N2pB4vpfQ


What If We Combined Literate 
& Exploratory Programming?



nbdev.fast.ai



nbdev

Literate 
Programming

Jupyter 
Notebooks

Exploratory 
Programming



nbdev

Literate 
Programming

Exploratory 
Programming

Nbdev extends jupyter 
notebooks to do more

Jupyter 
Notebooks



What is nbdev?



1.  Generate Python Modules

Use your favorite IDE for 
nav & edits

2-way sync



2. Develop Modules From Notebooks



3.  Documentation w/Quarto



4. README with Notebooks, Too



5.  Tests: CI & Local



6.  Python Packaging



Results



Notebooks As Syntatic Sugar For Source Code



Challenges With nbdev

● Source of truth isn’t plain text -> diffing on GitHub

● It’s effectively a new programming language in a sneaky way!

● It’s bootstrapped with notebooks, rather than building an IDE from 
the ground up: rough edges / limitations.



How We Write Code is Hotly Debated
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We Should See The Forest For The Trees

Literate 
Programming

Jupyter 
Notebooks

Exploratory 
Programming

● Literate programming and 
expoloratory programming are 
not synonymous with Jupyter 
notebooks.  

● We can innovate on notebooks

● We can use something else

● We are empowered to make 
tools in this space Notebooks



These Ideas Are Now More Important Than Ever
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Source: Radek Osmulski @radekosmulski 



Call To Action

Literate 
Programming ? Exploratory 

Programming

● Let’s build tools.

● Think outside the box, don’t 
get stuck in “Notebooks for 
analytics” or “Hosted 
collaborative notebooks”.

● Few people are working on 
this problem.

Opportunity



Get In Touch

https://hamel.dev


