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The past, present and 
future walked into a bar.
It was a tense situation.









Programming languages 
appear to be in trouble.
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top_5 = {"            ",

top_5 = {"       ",

top_5 = {"        ",

top_5 = {"   ",

top_5 = {"     "}

for ranking in permutations(top_5):

     ...
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blendermarket.com/products/uss-enterprise-ncc-1701-d

Change always comes later 
than we think it should.

Jean-Luc Picard





JavaScript

Python

Java

PHP

C#

TypeScript

CSS

C++

Ruby

C

Swift

Go

R

Shell

Kotlin

Scala

Objective-C

PowerShell

Rust

Dart



JavaScript

Python

Java

PHP

C#

TypeScript

CSS

C++

Ruby

C

Swift

Go

R

Bash

Kotlin

Scala

Objective-C

PowerShell

Rust

Dart



JavaScript

Python

Java

PHP

C#

TypeScript

CSS

C++

Ruby

C

Swift

Go

R

Bash

Kotlin

Scala

Objective-C

PowerShell

Rust

Dart



JavaScript

Python

Java

PHP

C#

TypeScript

CSS

C++

Ruby

C

Swift

Go

R

Bash

Kotlin

Scala

Objective-C

PowerShell

Rust

Dart



spectrum.ieee.org/top-programming-languages-2024





Python

Java

JavaScript

C++

TypeScript

SQL

C#

Go

C

HTML

Rust

Mathematica

PHP

Shell

Lua

SAS

Kotlin

Ruby

Dart

R



Python

Java

JavaScript

C++

TypeScript

SQL

C#

Go

C

HTML

Rust

Mathematica

PHP

Bash

Lua

SAS

Kotlin

Ruby

Dart

R



Python

Java

JavaScript

C++

TypeScript

SQL

C#

Go

C

HTML

Rust

Mathematica

PHP

Bash

Lua

SAS

Kotlin

Ruby

Dart

R



Python

Java

JavaScript

C++

TypeScript

SQL

C#

Go

C

HTML

Rust

Mathematica

PHP

Bash

Lua

SAS

Kotlin

Ruby

Dart

R



There are only two kinds 
of languages

Bjarne Stroustrup

                      : The ones 
people complain about and 
the ones nobody uses.
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F0 = 0

F1 = 1

Fn = Fn-1 + Fn-2



proc fibonacci = (int n) int:
if n < 2
then n
else fibonacci(n - 1) + fibonacci(n - 2)
fi



Are you going to this year’s 
Fibonnaci conference?
It’s going to be as big as the 
last two put together.







A Case Against the 
Go To Statement
by Edsger W Dijkstra





Go To Statement 
Considered Harmful

by Edsger W Dijkstra



Go To Statement 
Considered Harmful*

by Edsger W Dijkstra

* Title by Niklaus Wirth





Plankalkül

Ordnung: order, i.e., sort

Block, i.e., {…}

Wiederholung: repetition, i.e., while

Conditional, i.e., if (…) …

Else, i.e., if (!…) …

Fin: end, i.e., break



craftofcoding.wordpress.com/2021/03/05/superplan-groovy
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I’m here to talk about what 

seems like an absurd idea

github.com/e-n-f/if-then-else/blob/master/if-then-else.md

                                     : 

that if-then-else had to be 

invented.















else



Functions



Procedures



Subroutines



Subroutines are special cases of more 

general program components, called 

coroutines. In contrast to the unsymmetric 

relationship between a main routine and a 

subroutine, there is complete symmetry 

between coroutines, which call on each other.

Donald Knuth
The Art of Computer Programming, Volume 1





Coroutines are subroutines all at the 

same level, each acting as if it were 

the master program when in fact there 

is no master program.

The coroutine notion can greatly 

simplify the conception of a program 

when its modules do not communicate 

with each other synchronously.





Iterators are a form of coroutine; 

however, their use is sufficiently 

constrained that they are 

implemented using just the 

program stack.



for n: int in fibonacci() do
    print(n)
end



fibonacci = iter () yields (int)
    Fn_2: int := 0
    yield (Fn_2)

    Fn_1: int := 1
    yield (Fn_1)

    while true do
        Fn: int := Fn_1 + Fn_2
        yield (Fn)
        Fn_2, Fn_1 := Fn_1, Fn
    end
end fibonacci



def fibonacci():
    Fn_2 = 0
    yield Fn_2

    Fn_1 = 1
    yield Fn_1

    while True:
        Fn = Fn_1 + Fn_2
        yield Fn
        Fn_2, Fn_1 = Fn_1, Fn



IEnumerable<int> fibonacci() {
    int Fn_2 = 0;
    yield return Fn_2;

    int Fn_1 = 1;
    yield return Fn_1;

    while (true) {
        int Fn = Fn_1 + Fn_2;
        yield return Fn;
        (Fn_2, Fn_1) = (Fn_1, Fn);
    }
}





The first real code to be written 
in C with Classes was the task 
library, which provides Simula-
like concurrency for simulation.



C++

CÖRUTIN

;  {  }



In Simula I [...] a process was a bundle of 

data attributes associated with a single 

action known as the process’ operating rule.

Each process’ operating rule could be 

suspended or resumed at any time—the 

operating rules were a kind of coroutine.

OOP Before OOP with Simula
twobithistory.org/2019/01/31/simula.html





One of the most powerful 
mechanisms for program 
structuring [...] is the block 
and procedure concept.

Ole-Johan Dahl and C A R Hoare

“Hierarchical Program Structures”







A procedure which is capable of 
giving rise to block instances which 
survive its call will be known as a 
class; and the instances will be 
known as objects of that class.

Ole-Johan Dahl and C A R Hoare

“Hierarchical Program Structures”







An abstract data type defines a 
class of abstract objects which is 
completely characterized by the 
operations available on those 
objects.



A programmer [...] is concerned 
only with the behavior which 
that object exhibits but not with 
any details of how that behavior 
is achieved by means of an 
implementation.





stack: cluster(element_type: type) is push, pop, top, ...;

    rep(type_param: type) = (tp: integer; e_type: type; stk: array[1..] of type_param);

    create
        s: rep(element_type);
        s.tp := 0;
        s.e_type := element_type;
        return s;
        end

    push: operation(s: rep, v: s.e_type);
        s.tp := tp + 1;
        s.stk[s.tp] := v;
        return;
        end

    pop: operation(s: rep) returns s.e_type;
        if s.tp = 0 then error;
        s.tp := s.tp - 1;
        return s.stk[s.tp + 1];
        end

    top: operation(s: rep) returns s.e_type;
        if s.tp = 0 then error;
        return s.stk[s.tp];
        end
    ...
    end stack





A data structure, its 
internal linkings, accessing 
procedures and modifying 
procedures are part of a 
single module.





processes



channels









We still need a 
revolution in software.

Sophie Wilson



Conventional programming 
languages are basically high 
level, complex versions of 
the von Neumann computer.



Von Neumann programming languages 
use variables to imitate the computer’s 
storage cells; control statements 
elaborate its jump and test instructions; 
and assignment statements imitate its 
fetching, storing, and arithmetic.
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∈









pipelines





We should have some ways of 

coupling programs like garden 

hose--screw in another segment 

when it becomes necessary to 

massage data in another way. 

This is the way of IO also.



Excel is the world’s 
most popular 
functional language

Simon Peyton-Jones



Don’t put lambdas 
in there — it’s not 
going to help

Kevlin Henney  March 2020



In December 2020, we 
announced LAMBDA, which 
allows users to define new 
functions written in Excel’s 
own formula language.

microsoft.com/en-us/research/blog/lambda-the-ultimatae-excel-worksheet-function









λ-calculus was the 

first object-oriented 

language.



xkcd.com/435



with apologies to xkcd.com/435

LISPSmalltalkC++ C#

LANGUAGES ARRANGED BY WHEN THEY INCLUDED LAMBDAS









Machine learning



Machine learning algorithm walks 
into a bar.

Bartender asks, “What’ll you have?”

Algorithm says, “What’s everyone 
else having?”



Each successive language 
incorporates, with a little 
cleaning up, all the 
features of its predecessors 
plus a few more.



Each successive version 
incorporates, with a little 
cleaning up, all the 
features of its peers
plus a few more.



Java, as a language, 
is interesting.

Daniel Terhorst-North



No, it’s not.

Kevlin Henney



That’s the point.

Martin Fowler





facebook.com/WordFriday/posts/383363405084956

Betteridge’s law, noun

▪ The maxim that any headline that ends in 
a question mark can be answered “No”



The past is never dead.
It’s not even past.

William Faulkner
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