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To me programming is more than 
an important practical art. It is 
also a gigantic undertaking in the 
foundations of knowledge.

Grace Hopper





We demand rigidly 

defined areas of doubt 

and uncertainty!
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twitter.com/cdmo/status/1188806227079389184



A distributed system is one in 

which the failure of a computer 

you didn’t even know existed 

can render your own computer 

unusable.

Leslie Lamport





People overvalue their knowledge 

and underestimate the probability 

of their being wrong.



0. lack of ignorance
1. lack of knowledge
2. lack of awareness
3. lack of process
4. meta-ignorance

Phillip G Armour
Five Orders of Ignorance
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I know that I 
know nothing.

Socrates *

* Possibly
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The planning fallacy is a cognitive bias first proposed 
by Daniel Kahneman and Amos Tversky in 1979.
They defined this phenomenon as “the tendency to 
underestimate the amount of time needed to complete 
a future task, due in part to the reliance on overly 
optimistic performance scenarios.”

entrepreneur.com/article/350045





The most deadly thing in software is 
the concept, which almost universally 
seems to be followed, that you are 
going to specify what you are going 
to do, and then do it.

Douglas Ross



And that is where most of 
our troubles come from.

Douglas Ross



The design process 
is an iterative one.

Andy Kinslow
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Plan Do
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You have to finish things —
that’s what you learn from, 
you learn by finishing things.

Neil Gaiman
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twitter.com/KevlinHenney/status/1252952622128128000



The connections between 
modules are the assumptions 
which the modules make 
about each other.

David Parnas
“Information Distribution Aspects of Design Methodology”
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Programming languages, operating systems, middleware, services, etc.

Code you don’t

Market

Customers, product requirements, domain, governance, etc.
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“Architecture” is a term that lots of 

people try to define, with little 

agreement. There are two common 

elements: One is the highest-level 

breakdown of a system into its parts; the 

other, decisions that are hard to change.

Martin Fowler
Patterns of Enterprise Application Architecture



All architecture is design but not 

all design is architecture.

Architecture represents the 

significant design decisions that 

shape a system, where significant 

is measured by cost of change.

Grady Booch







Shearing Layers

Different artifacts change at different rates.

Therefore, factor your system so that artifacts 

that change at similar rates are together.

Brian Foote & Joseph Yoder

“Big Ball of Mud”

laputan.org/mud/mud.html





Measuring change frequencies is based 
on the idea that code that has changed in 
the past is likely to change again.





Concurrent development makes it 
possible to delay commitment until 
the last responsible moment, that is, 
the moment at which failing to 
make a decision eliminates an 
important alternative.



1. Options have value.
2. Options expire.
3. Never commit early unless you 

know why.

Olav Maassen & Chris Matts
“‘Real Options’ Underlie Agile Practices”

infoq.com/articles/real-options-enhance-agility
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Architecture is the decisions that 

you wish you could get right early 

in a project, but that you are not 

necessarily more likely to get 

them right than any other.

Ralph Johnson



If you don’t end up regretting 

your early technology decisions, 

you probably overengineered.

Randy Shoup



That which is overdesigned, 

too highly specific, anticipates 

outcome; the anticipation 

guarantees, if not failure, the 

absence of grace.

William Gibson
All Tomorrow’s Parties



Niels Bohr?

Prediction is very 

difficult

Prediction is very 

difficult, especially 

about the future.

Niels Bohr?



slideteam.net/roadmap-seven-c1304-ppt-powerpoint-presentation-infographic-template.html





slidemodel.com/templates/curved-roadmap-poles-milestones-powerpoint-timeline/
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Properly gaining control 

of the design process 

tends to feel like one is 

losing control of the 

design process.


