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Feedback Loops



“Agile is Dead, Long Live Agility”: Dave Thomas, GOTO 2015







Feedback Loops
We like them!



Control Loop



Control Loop



Exploratory Loop



Not all exploratory 
loops are created equal



What do good exploratory 
loops look like?



“At the foundation of human cognition is how we 
interact with our world. Perception is not passive, 
but rather it is an active conversation and this is 
fundamentally how we can ‘feel’ the world.”

-- Carlos E. Perez



What do good exploratory 
loops FEEL like?





1964: LISP on the PDP-1



Read, Eval, Print, Loop



Late 1960s - Early 1970s: 
BASIC and the DTSS









1970s: 
Smalltalk



1980-2000: C, C++, Pascal, 
Java
Compile and Integration Times Increase



Debugger-
Driven 

Develop-
ment



~2000: Test-
Driven 
Development!



~2000: 
Test-Driven 
Developme
nt



2000s: 

TCL, Scheme, Perl, Python, Ruby, PHP, 
JavaScript, Groovy…





We keep trying to get back to this 
state of grace

•Because it’s approachable

•Because it’s satisfying

•Because it’s productive

•Because it feels good



It feels good because it matches 
how humans evolved to think

“human interaction with software is embedded in a task-
artifact cycle” 
— John M. Carroll, 1992

Ideas are formed: “when expressed [in] conversation with… 
representations, artifacts, or objects-to-think with”

— Edith Ackermann (on Seymour Papert), 2001

“Knowledge fluidly grows through action taken 
in a complex system”

— Kit Martin (z’’l), 2020



REPL: The gold 
standard of 
exploratory 
feedback in-the-
small



Can we have this feeling at larger scopes?

A line of code The Business

REPL ??? ??? ???



REPL 
Nature

What qualities 
make REPLs feel so 
good?



READ



There is a prompt, 
welcoming you

Invitational. Approachable.



What can you enter? 
Anything!

It’s Open-ended



Most REPLs 
provide 
autocomplete 
or suggestions

Discoverable. Serendipitous.



You can 
always hit 

the up-
arrow

No pausing for 
perfection. It’s highly 

incremental.



REPLs are 
SAFE

This is a private, 
intimate place to try 
silly things.



EVAL



Use the 
language 

used to

No further abstractions. 
REPLs are familiar, 
concrete, and the 
knowledge you build is 
directly transferable.



Poke the 
system with 
a stick

Don’t just ask 
questions, perturb
the system and 
see what falls out.



REPLs are 
AUTOMANUAL



PRINT





Multi-
Channel

Rich output: Not just the 
answers we asked for, 
but STDOUT, STDERR, 
and caught exceptions.



Arbitrary length 
output

Enables gradual refinement.



Scroll-back 
history

A story, but an 
ephemeral one. A 
narrative.



Serialized 
data 
structures

This is exposed ductwork: it gives you a 
clue about further questions you might 
ask.



You get stuff you 

The REPL is open to surprise.



Are REPLs science?



Science progresses 

with falsifiable 

theories.



REPLs are 
EXPLORAMENTAL!



LOOP



Try Again



REPLs have infinite depth



REPLs 
build up 
context 
over time

Variables, helpers, 
changes to the data.



REPL Interactions are Lossy



REPLs are fast





REPLs are fast move 
at the speed of your 
questions

REPLs are responsive: 
they provide a pacing of 
iteration appropriate to 

the scope.



REPLs are 
CONVERSATIONAL



REPL NATURE

READ EVAL PRINT LOOP
• Invitational

• Approachable

• Open-Ended

• Discoverable

• Incremental

• Private

• Familiar

• Transferable

• Concrete

• Reflective

• Reactive

• Ductwork Exposed

• Gradually Refined

• Rich

• Narrative

• Open to Surprise

• Contextual

• Ongoing

• Infinitely Deep

• Lossy

• Responsive

Safe Automanual Exploramental Conversational



Movin

A line of code The Business

REPL ??? ??? ???



A line of code The Business

REPL



REPL



A line of code The Business

A Unit



Practice test-driven design



Read your test failures 
and stack traces



A line of code The Business

A Feature



Beware of 
Sherlock 
Holmes



Tracing







Use the debugger (judiciously)





Reload-driven 
development



Leverage hot-reload



A line of code The Business

A Service



Make friends with
SQL



Develop in 
containers



A line of code The Business

An Application



Design with 
tactile, 
conversational 
methods

•CRC Cards

•Event Storming

•Whiteboards



Automate
scenario 

reproduction



Automate
scenario 

reproduction



Practice 
exploratory 

testing



Use 
continuous 
integration



A line of code The Business

App-In-Production



Use 
continuous 
deployment





beware!



Use 
distributed 
tracing





Release with feature flags



A line of code The Business

Product Team



Make friends with 
customer support



Make friends with your salesperson





A line of code The Business



Facilitate REPL 
Nature

(because it’s not all about you)



Use spreadsheets



Commodity 
Software for 
Commodity 
Needs
Stop making 
engineering the 
bottleneck for 
business 
experiments!



Support business 
metrics and analytics



Seek Exploratory Feedback

READ EVAL PRINT LOOP
• Cultivate safe 

ways to play

• Automate the 

repetitive, leave 

the rest open-

ended

• Hope for surprise

• Manufacture 

serendipity

• Keep trying

• Seek new questions, 

not mere answers.

Safe Automanual Exploramental Conversational



Chase new questions. 
You’ll get better answers.



graceful.dev/phillyete2023/
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