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The difficulty of literature is not 

to write, but to write what you 

mean; not to affect your reader, 

but to affect him precisely as you 

wish.

Robert Louis Stevenson
“Truth of Intercourse”



Any program is a model of a 

model within a theory of a model 

of an abstraction of some portion 

of the world or of some universe 

of discourse.

Meir M Lehman
“Programs, Life Cycles, and Laws of Software Evolution”



The purpose of abstraction is not

to be vague, but to create a new 

semantic level in which one can 

be absolutely precise.

Edsger W Dijkstra
“The Humble Programmer”



It’s just semantics.



It’s just meaning.
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The only kind of 

writing is rewriting.

Ernest Hemingway





If a plot works out exactly 

as you first planned, you’re 

not working loosely enough 

to give room to your 

imagination and instincts.



/ WordFriday



pantser, noun
▪ Writer who writes by the seat of their pants.

▪ In contrast to a plotter, a pantser doesn’t 

work to (or have) an outline.
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language



programming



natural



algorithm



algorithm, noun
▪ a process or set of rules to be followed in 

calculations or other problem-solving 

operations, especially by a computer

Concise Oxford English Dictionary



procedure



The main difference is that the 

procedure can halt or need not 

halt. But the algorithm always 
halts and gives you the output.

https://www.quora.com/What-is-the-difference-between-an-algorithm-and-a-procedure
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الخوارزمي



خوارزمی



algorithm



<algorithm>



std::sort





Communications of the ACM, 12(10), October 1969



P {Q} R



If the assertion P is true before 
initiation of a program Q, then 
the assertion Rwill be true on 
its completion.



{P} Q {R}









If there are no preconditions 
imposed, we write true {Q} R.

















std::sort



std::qsort





algorithm?



O(n log n)



O(n2)







O(n!)





OMG!



$ cat > sleepsort

while [ -n "$1" ]

do

(sleep $1; echo $1) &

shift

done

wait

$ chmod +x sleepsort

$ ./sleepsort 3 1 4 1 5 9
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4

5

9



O(n)



https://xkcd.com/1831/



https://xkcd.com/1831/

"We TOLD you it was hard.“
"Yeah, but now that I'VE tried, 
we KNOW it's hard."





Read the 

Humanities

Keith Braithwaite



Ludwig Wittgenstein makes a very 

good case [...] that any language 

we use to speak to one another is 

not—cannot be—a serialization 

format for getting a thought or idea 

or picture out of one person’s head 

and into another’s.

Keith Braithwaite



Wittgenstein also shows that our 

ability to understand one another at 

all does not arise from shared 

definitions, it arises from a shared 

experience, from a form of life.

Keith Braithwaite



This may be one reason why 

programmers who are steeped in 

their problem domain tend to do 

better than those who stand apart 

from it.

Keith Braithwaite







Your Customers 

Do Not Mean 

What They Say

Nate Jackson



I’ve never met a customer yet that 

wasn’t all too happy to tell me what 

they wanted—usually in great detail.

The problem is that customers don’t 

always tell you the whole truth.

Nate Jackson



They generally don’t lie.

They use their terms and their contexts.

They leave out significant details.

They make assumptions.

Nate Jackson



This is compounded by the fact that 

many customers don’t actually know 

what they want in the first place!

Nate Jackson



This is compounded by the fact that 

many humans don’t actually know 

what they want in the first place!



You have to finish things — that’s 

what you learn from, you learn by 

finishing things.

Neil Gaiman





The design process 
is an iterative one.

Andy Kinslow





We may therefore picture the 
process of form-making as the 
action of a series of subsystems, all 
interlinked, yet sufficiently free of 
one another to adjust independently 
in a feasible amount of time.



It works, because the cycles of 
correction and recorrection, which 
occur during adaptation, are 
restricted to one subsystem at a time.





https://twitter.com/KevlinHenney/status/928310632830722048





In its earliest form, semiotics 
(née semiology) defines a sign 
as a two-part whole, a dyad, 
comprising a signifier and a 
signified.



The signifier is the expression of 
a sign, its material aspect. The 
signified is the corresponding 
mental concept engendered by 
the signifier.
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http://tomtoro.com/cartoons/



S-Programs

P-Programs

E-Programs
Meir M Lehman

“Programs, Life Cycles, and Laws of Software Evolution”



S-Programs

Programs whose function is formally 

defined by and derivable from a 

specification.

Meir M Lehman
“Programs, Life Cycles, and Laws of Software Evolution”



P-Programs

Despite the fact that the problem to be 

solved can be precisely defined, the 

acceptability of a solution is 

determined by the environment in 

which it is embedded.

Meir M Lehman
"Programs, Life Cycles, and Laws of Software Evolution"



E-Programs

Programs that mechanize a human or 

societal activity.

The program has become a part of the 

world it models, it is embedded in it.

Meir M Lehman
"Programs, Life Cycles, and Laws of Software Evolution"



http://www.michaeleisen.org/blog/?p=358



http://www.michaeleisen.org/blog/?p=358



http://www.michaeleisen.org/blog/?p=358



http://www.bbc.co.uk/news/business-37582150





Always design a thing by 

considering it in its next 

larger context.

Eliel Saarinen



Development needs to go further 

than the technical stack; the full 

stack includes the world and 

people around the software.

Kevlin Henney
https://jaxlondon.com/blog/java-core-languages/the-error-of-our-ways-kevlin-henney/





Too often we push the 

problem into the 

background because 

we are in a hurry to 

proceed to a solution.



It’s just semantics.



It’s just meaning.



It’s just meaning...


