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Kenneth E. Iverson & Adin D. &koff, 1981: The Ewlution of APL, in History of Programming Lan-
guages, Academic Press, 1981, pp. 661-691 What has made APL a programming lakiglaage@ hav

was it designed? Whaflactors hae influenced its design? The best person to answer these questions is
Ken Iverson (APLs designer) and the best answer he cae @ifound in this paper.

ABSTRACT This paper discusses thelaition of APL by dividing its progress into four phases according

to the major use or preoccupation of the peridthese four phases are: academic use (1957-1960),
machine description (1961-1963), implementation (1964-1968), and system (1868Tee main influ-

ence in the first phase of itsv@®pment came from the desigrernathematical background. This mathe-
matical influence shows itself in a variety of ways, notably in the use of functionsxplititearguments

and results, use of logical functions aratiables, use of concepts and terminology from tensor analysis
(inner product, outer product, rank etc.), the emphasis on generality (generalized summation [F/], inner
product [FG] etc) and the emphasis on identities. The idea of an OPGRAsomething that applies to a
function or functions and produces amiinction) was from the idea of desfive qperator and comlu-

tion operator in mathematics. Thexh@hase was the machine description phase. This phase wadmark

by the complete or partial description of a number of computer systems, especially APMa69Q.

aspects of the language were consolidated adarézed. Br example, the embracing symbols (such as

[x| for absolute alue) were replaced by the leading symbol gthiys unifying the syntax for monadic func-

tions. Therequirement for parenthesis surrounding goression imolving a relation was eliminatedlhe
right-to-left order of gecution and reduction were enforced. In 1964, the implementation of the language
was riously considered. The first step was to define a character set for APL. The choice of an 88-charac-
ter set mercised a significant degree of influence on thecldpment of the language. It led to the lin-
earization of the language (with no subscripts or superscripts) as well as the important notion of composite
characters formed by striking one of the basic charastar amother It also led to a more systematic
exploitation of the notion of ambiguousience (the representation of both a monadic and cyadic function

by the same symbol)Other questions were considered, including the formal definition of functions, the
localization and scope of names, and the use of tolerance in comparisons and in printing output. In the sys-
tem phase, the use of the language was extendedwvdlemmmunication with the outsideovld. The

major change to the language was the addition of shared variables, system variables and system functions.
In reviewing the history of APL, the authors \eadearly identified tvo most important influences: its
mathematical and data processing orientation. APL was designed as a thinking language with the goal of
consisteng, generality and conciseness in all its constructs and expressions.

Conclusion As a conclusion, this papevegine an excellent insight into the history and design goal of
APL. Ones understanding of APL can be very much deepened by reading this paper.



