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The central claim of this paper is that most modern programming languagesdédferent from one
another in may key respects, and that the traits trehare are not good ones. The paper criticises these
languages, which Backus calls "von Neumann Style," and presents some ideas about theealternati
Before he can criticise ceentional languages, Backus first has to outline what tia@ein common: ¥n
Neumanrs mnception of what a general purpose electronic computer consigesrofon Neumann, who

was describing the various computbuilding projects going on around him, a computer hasitaportant

parts: a store that can remember mass tables of data, and a processor to read, change, and \atite these v
ues. Theséwo parts are connected in such a way that the processor can ask the store a value to keep in a
particular location.Backus pictures the connection between the processor and the store as the essential
quality of a von Neumann machine. Backus pictures this connection as a tube between the processor and
the store. This third part can transmit values and addresses between the @ibststwut only one at a

time. Mostuses for computersynlve making big changes in the contents of the store. Bit changes ha

to be accomplished one change at a time, passing addresses and values back and forth through this tube.
The tube thus becomes a bottle-nebtost all computer hardware still fits this description. And most con-
ventional languages are heavily influenced by this conception of what computikighest hae conven-

tional languages inherited€orventional languages ke \ariables, which mimic locations in the store.
Assignment statements describe which locations teenfmm the store into the processtire value to

send back to the store, and where to puNibt only are large changes accomplished one step at a time by
the low-level hardware, but the "high-kel" programmer concees of them in the sameay. Conventional
languages also split programs into expressions and statements. Expressionsifglie rules. One
expression can be pred equivalent to another using high school algebra. Statements, on the other hand,
are full of side dtcts, and the each step depends on previous setdsef Inthese languages, most pro-
gramming has to be done with the statements instead okpiessions. Backuthinks things would be

better if programming could mostly be done on the expressions side of theBsglt.is talks about some

of the alternaties to he standard model of computing. Simple operational modedsTiiking machines

and automata are based completely on the idea of state. That is to sayytaet thd statement and no
expression"”. Applicatie nodels like Churchs Lambda calculus and pure Lisp are "alpeession and no
statement.” Theiproblem is that theare not history sensite, which limits their usefulness. Dialects of

Lisp that are commonly used are history sevesitHistory sensitivity requires that the model include some

kind of state. But Backus belies that each step of the computation shoultiaveto rely on the state.
Because standard Lisps allGide effects anywhere withinxpressions, each step can be affected by the
state. WhaBackus vants to find are systems with state (sy tta@n be history sensii) in which the tilk

of the computation done is independent of the stdtdf of the problem is figuring out what the question

is. Backuspresents the question well. But he admits that he has "not yet found a satisfying solution to the
mary conflicting requirements that a good language must resolin this paper he sketches a four part
approach tevards a class of solutions. The first element is a simple functional programming langihage.
second is an algebra of functional programs. The third step is to extend the capabilities of the simple lan-
guage. Thdourth is to introduce a state with simple transitions that occur only once per major computa-
tion. Thesimple functional programming language presented hasanables. Backufas at least to

reasons for this. First, he associatasiables with a von Neumann approach to programming, as men-
tioned abge. What he ignores is that naming objects is a natural part of problem solurther it
increases program clarityThe second reason is that a program wihables needs to & a pocedure
heading added to makt general, and this introduces compheibstitution rules. It seems that heagger-

ates a little here: Lamboa expressions are as easy to write as their bodies and substitution rules are only
complex when side effects are present. Backus demonstrategptograms written in this style can be
manipulated like dgebraic epressions. Usinghis technique, he spends a page proving thatave-line
programs do the same thing. In fact, except for one 8-line progranxaatipée programs are one-liners.

This paper is worthwhile reading, hovee if only for Backuss gatement of the problem.



