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Can Programming Be Liberated from the von
Neumann Style? A Functional Style and Its

Algebra of Programs

John Backus
IBM Research Laboratory, San Jose
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613

Conventional programming languages are growing
ever more enormous, but not stronger. Inherent defects
at the most basic level cause them to be both fat and
weak: their primitive word-at-a-time style of program-
ming inherited from their common ancestor—the von
Neumann computer, their close coupling of semantics to
state transitions, their division of programming into a
world of expressions and a world of statements, their
inability to effectively use powerful combining forms for
building new programs from existing ones, and their lack
of useful mathematical properties for reasoning about
programs.

An alternative functional style of programming is
founded on the use of combining forms for creating
programs. Functional programs deal with structured
data, are often nonrepetitive and nonrecursive, are hier-
archically constructed, do not name their arguments, and
do not require the complex machinery of procedure
declarations to become generally applicable. Combining
forms can use high level programs to build still higher
level ones in a style not possible in conventional lan-
guages.

Communications August 1978
of Volume 21
the ACM Number 8

“Can programming be liberated from the von Neumann style?: a functional style

and its algebra of programs: Communications of the ACM: Vol 21, No 8" &V)5]
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AX. A Y. X
\X => \y => \X

(const)




(JavaScript)

AX. A Y. X
X =>Y => X




A, X. A_ y)( (K& hdavaScript)

function (x) {1
return function (y) {
return X;
o

s



(PHP)

AX. A Y. X
N($x) => Tn(Py) => $xX
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How do you condense a 30 minute talk in 5 minutes?
Should you even try? These are the questions I struggled
with when someone nudged me to register for the lightning
talks. My talk was 30 minute long because I was to jump in
if a last-minute incident would prevent someone to get on
stage. Call me the backup speaker, if you will. In organizing
Heart of Clojure, Arne Brasseur and Martin Klepsch had
prepared for every eventuality. Luckily, the event was
incident free, and I was relieved of duty. But that someone
was right: a lightning talk was the only redeeming option I
had before calling it quits.

TL;DR Lisp is not a realization of the Lambda Calculus
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04

———— == — L T e

T T e s

derlvatlve of the Lambda Ca]culus I burst onto the stage
asking for a show of hands: Who thought Lisp was based on
the Lambda Calculus? Who thought it wasn't? Who didn't
know what to think?

.. one of the myths concerning LISP that people think up or invent

for themselves becomes apparent, and that is that LISP is somehow
a realization of the lambda calculus, or that was the intention. The
truth is that | didn't understand the lambda calculus, really. — John
McCarthy, Lisp session, History of Programming Languages

Note: Yes, John McCarthy borrowed the lambda notation
from Alonzo Church. He also understood it better than he

wants you to believe.
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(PHP)

AX. A Y. X
N($x) => Tn(Py) => $X



(Scheme)

AX. A Y. X

(lambda (x)
(lambda (y)

X))



(Raekel)

AX. A Y. X
(A (X) (A(Y) X))
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LISP&LispRS3a

o [AE &M INBN.CEEECHEJavasdavaScript<sLED
e Scheme: FEEEEN D O TV Stk E/FEN~Y IO
e Common Lisp: #gEE2E2 CUEZREZL)

e Clojure: REHAEHR TIVMTEI<S, Rich HickeyDi=

e Emacs Lisp: GNU EmacsT#Ei<.EmacszdEtdD
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(defn sum-to-n [n]
"INNONEX TCOEHND#MRIZETH I S."
(reduce + (range 1 (inc n)))) (defun sum-to-n (n)
"m "IDNENEX TOEYADICHZETE T 5"
(loop for i from 1 to n
sum i))

[T

L)

[T

Usxk-  2025-06-15-143920-sum.cli Emm e (4,1) [1] (Clojure

s

s

(define (sum-to-n n)

..173\‘5“35_(“0)%&0)%*DE§+§3_5 . "- 1U: 2025-06-15-144121-sum.1 s G (2,35) [1] (Lisp Pr
(let loop ((i n) (acc 0))
(if (zero? i) (defun sum-to-n (n)
acc "IMNONEX TCORYOBRINZETHIT D."
(Loop (- i 1) (+ acc i))))) (let (Esum)?)
i i1

! (while (<= i n)
! (setq sum (+ sum i))
I (setq 1 (1+ 1)))

U:x%-  2025-06-15-144417-Sum.SCN s & (2,37) [1] (Scheme G
SUM) )

f -:%%-  2025-06-15-144224-sum.el Ema  (8,9) [1] (ELisp/d
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https://tatsu-zine.com/books/scheme-in-ruby
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= O tallesl / Rich-Hickey-fanclub

<> Code (%) Issues I Pullrequests () Security |~ Insights

& Rich-Hickey-fanclub rubiic

[0 README

A collection about Rich Hickey's works on the internet.

Work

e Clojure
e Datomic

e Harmonikit

He also made other not as well known lisps prior to Clojure.

Q. Type(/]to search

Nw >l > clojure > Clojure& TSimple Made Easy

2017-05-15

Clojure& TSimple Made Easy.

Ba clojure

TOVZIVIERBEVSDIE. ZOEEHNBEELEITIHRICESKICTHFIYINTVWBRHDEMNS
(AARECRWHEREIFE, JavaTIT5ZF5BDTI L), ClojureD Z =BT B, EETH D
Rich Hickey® 7OV 2 X VB ZH2DNFEBD BEWVWTUL &£ S,

Rich Hickeyld S XS ERTLEYT—Ya Vv ZERRLTWT ZLRBRXYIMTRSNhET, RRICEAT
FRHBHNTTEHLAIVWDT, 77VH%L T, HOMBFOER (EFFoOyv I7HFA) h5S5H. TRich
Hickey’s Greatest Hitsy &EWS 7OV REHH O LEXT (FLEVYT—YavEENDY VY IET
EDR
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Evolution of Emacs Lisp

Authors: Stefan Monnier, @ Michael Sperber Authors Info & Claims

Proceedings of the ACM on Programming Languages, Volume 4, Issue HOPL « Article No.: 74, Pages 1 - 55
https://doi.org/10.1145/3386324
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B Abstract

While Emacs proponents largely agree that it is the world’s greatest text editor, it is almost as much a Lisp machine

disguised as an editor. Indeed, one of its chief appeals is that it is programmable via its own programming

language. Emacs Lisp is a Lisp in the classic tradition. In this article, we present the history of this language over its

more than 30 years of evolution. Its core has remained remarkably stable since its inception in 1985, in large part

-
]
©

Q0

o
]
()]

L

to preserve compatibility with the many third-party packages providing a multitude of extensions. Still, Emacs Lisp

has evolved and continues to do so.

Important aspects of Emacs Lisp have been shaped by concrete requirements of the editor it supports as well as
implementation constraints. These requirements led to the choice of a Lisp dialect as Emacs’s language in the first
place, specifically its simplicity and dynamic nature: Loading additional Emacs packages or changing the ones in
place occurs frequently, and having to restart the editor in order to re-compile or re-link the code would be

unacceptable. Fulfilling this requirement in a more static language would have been difficult at best.
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Emacs Timeline.

by Jamie Zawinski <jwz@jwz.org>
written: 8-Mar-1999
updated: 29-Oct-2007

Someone prodded me into drawing up a timeline of the Emacs family tree. Let me know if you have any
additions/corrections.

This isn't intended to be a complete list of everything that has ever called itself Emacs -- as Craig Finseth's
periodic posting of emacs implementations shows, that would be much larger than this.

However, | think this is fairly accurate for the GNU/Lucid/X Emacs part of the world, and their important
predecessors. (An explanation of how and why the FSF Emacs / Lucid Emacs split came about is over here.)

For more detail about the early days, please see Bernie Greenberg's paper, Multics Emacs: The History, Design
and Implementation.

I've drawn lines only where code is shared, not merely ideas.

1976 TECMAC and TMACS
a pair of "TECO-macro realtime editors."
by Guy Steele, Dave Moon, Richard Greenblatt,
Charles Frankston, et al.

|
1976  EMACS

by Richard Stallman, Guy Steele, EINE (EINE Is Not EMACS)

and Dave Moon. by Dan Weinreb.

Merger of TECMAC and TMACS, plus for MIT Lisp Machine.

a dynamic loader and Meta—-key cmds. First Emacs written in Lisp.

Ran on ITS and TWENEX (Tops-20)
written in TECO and PDP 10 assembly.

1978 Multics Emacs ZWEI (ZWEI Was EINE Initially)
by Bernie Greenberg. by Dan Weinreb and Mike McMahon.
written 1in MaclLisp; |

malen 1icad | ien Aae 1+-c€ |
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Emacs Lisp (elisp)

e Richard Stallman (RMS)DZ7=hYDLispiHE
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(defsubst looking-at-p (regexp)

> "\

Same as looking-at' except this function does not change the match data."
(declare (side-effect-free t))
(looking-at regexp t))

(defsubst string-match-p (regexp string &optional start)
> "\
Same as string-match' except this function does not change the match data."

(declare (side-effect-free t))
(string-match regexp string start t))

¢ EmacsORRICIZENERMNHDH -p DDULNIZihEERFE CTHEEITH NS
e (declare (side-effect-free t)) CHIFEHE UL TY—UTED
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B{1 Al T—U0RX7—

Environment (cf. GNU's Not Unix) @

[Multi-Paradigm Language TAOl&Y5|,

Z&ET

>~ 3> ELIS

IRTE, ELIS (X NTT, HWEKILELGENHELTE- L
NTT DFSENTT A>TV F72/0Y (NTT-IT) »
S5 T000FHTHRFEESNTWS, (2 DOffit&ld Lisp ¥ > &
LTIENEDEZENWERSH, EWS EULTEZDEEL. S
ZOWDSNY Y YDEDHFEFIEEIFD Lisp Y TlE&<
UNIX R—=Z®D EWS £ 3ET S, FILF1—HTAI
AZEVWSHINMEEZMKRLUTEESDULENWT ENEEN
5. Ho&H, FAEINTT-T OREICOZ I OVILIHZ TR
WDT, ZNEHLXTHRDOEANEEL. ) EWSblF
T, Bmé& ULTOD TAO/ELIS & A4 (EIC TAO By 7 k
7 7EYE) OEMEIE LTD TAO/ELIS DY) D 4+ Hi—
/K5 & o EWMWTIC oD, IREWVWSWVWBLRERNEESIN,
BRI EHAFTMEE LTD TAO/ELIS ([TRFETE BIREEIC
BRHo>TW3, SEOBRADHAFXDEREDHRICHL EFXD)
HOhHNIE, FnZziHIcHIIEDTEDR/INA THARES
nNicEWSbHITTHS.

NTT V7 D 2 7HRFADIDREFELLEE, Ihbhs
TAO/ELIS @ _EICHIBEMEB D - DHEN T OT 5 2 v JIRE
NUE (New Unified Environment) Z1ED EIF 32X %= ED &
SELTWS, NUE OFvvFT7L—XI& THgeEY 7
N 7 OERFEDZICE WTHRE PR MNE DRILE
ZRARICKESE25ME - 8EO IO 73V IJRE,
ERDEMNEE UL TREFVLWWLWDED, WEEZ3EENL
AAXA=VEEX>TWVWARL, NUE ) £WSZ81h650LTE
NIFHER®E L, 55 AH NUE (& NUE's Undefined

-

MEBRWHEHCERUTKNENERZRENTWNS.

https://www.nue.org/nue/tao/bitao/s001.html
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O emacs-elsa / Elsa Q Type (/] to search

<> Code (*) Issues 89 19 Pull requests 6 C)) Discussions (») Actions Projects () Security [~ Insights
% Elsa Public O Ssponsor & Unwatch 20 ~
README 33 GPL-3.0 license g =

Elsa - Emacs Lisp Static Analyser s\if‘,e
< >

(Your favourite princess now in Emacs!) ) ’,L. ‘

Elsa is a tool that analyses your code without loading or running it. It is 100% side-effect free and we strive to keep
it that way, so you can analyse any elisp code from anywhere safely.

Elsa adds a powerful type system on top of Emacs lisp (completely optional). In can track types and provide
helpful hints when things don't match up before you even try to run the code.
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»=) Coalton

Coalton is an efficient, statically typed functional programming language that
supercharges Common Lisp.
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& / blog / Hacker News now runs on top of Common Lisp

May 26, 2025 WM blog

Hacker News now runs on top of Common Lisp

Hacker News was written in the Arc lisp dialect, a dialect created by Paul Graham. Arc was
implemented on top of Racket, but that has now changed. HN runs on top of SBCL since (at least)
September of 2024.

But why”? For performance reasons.

| recently noticed that Hacker News no longer uses paging for long threads. In the past, when a
discussion grew large, we had to click “More” to load the next page of comments, and dang would
occasionally post helpful tips to remind us about this feature. Was there an announcement regarding
this change” Has anyone else still seen paging recently”? I'd love to know more details—especially
the technical aspects or considerations that went into the decision.
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