





History and Design Principles

The REXX language (originally called “REX") borrows from many earlier languages; PL/I, Algol, and
even APL have had their influences, as have several unpublished languages that I developed during the
1970’s. REXX itself was designed as a personal project in about four thousand hours during the years
1979 through 1982, at the IBM UK Laboratories near Winchester (England) and at the IBM
T. J. Watson Research Center in New York (USA). As might be expected REXX has an international
flavour, with roots in both the European and North American, programming cultures.

There are several experimental implementations of the REXX language within IBM, for both large and
small machines. My own System/370 impfcmcntation has become a part of the Virtual Machine/System
Product, as the System Product Interpreter for the Conversational Monitor System (CMS). This imple-
mentation of the language is described in the Reference Manual for that product.? A different IBM im-
plementation, written in C, provides a subset of the language as part of the IBM PC/VM Bond product,
running on various models of the IBM Personal Computer.

The design process for REXX began in a conventional manner. The REXX language was first designed
and documented; this initial informal specification was then circulated to a number of appropriate re-
viewers. The revised initial description then became the basis for the first specification and implemen-
tation.

From then on, other less common design principles were followed, strongly influenced by the develop-
ment environment. The most significant was the intense use of a communications network, but all three
items in this list have had a considerable influence on the evolution of REXX. wi

Communications

Once an initial implementation was complete, the most important factor in the development of
REXX began to take effect. IBM has an internal network, known as VNET, that now links over
2200 main-frame computers in 53 countries. REXX rapidly spread throughout this network, so from
the start many hundreds of people were using the language. All the users, from temporary staff to
professional programmers, were able to provide immediate feedback to the designer on their pref-
erences, needs, and suggestions for changes. (At times it seemed as though most of them did — at
peak periods I was replying to an average of 350 pieces of electronic mail each day.)

An informal language committee soon appeared spontaneously, communicating entirely electron-
ically, and the language discussions grew to be hundreds of thousands of lines.

On occasions it became clear as time passed that incompatible changes to the language were needed.
Here the network was both a hindrance and a help. It was a hindrance 4s its size meant that REXX
was enjoying very wide usage and hence many people had a heavy investment in existing programs.
It was a help because it was possible to communicate directly with the users to explain why the
change was necessary, and to provide aids to help and persuade people to change to the new version
of the language. The decision to make an incompatible change was never taken lightly. but because
changes could be made relatively easily the language was able to evolve much further than would
have been the case if only upwards compatible extensions were considered.

' IBM Virtual Machine/System Product: System Product Interpreter Reference. [BM Reference Manual. Qrder
No. SC24-5239. [BM (1983).
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Documentation before implementation

Every major section of the REXX language was documented (and circulated for review) before im-
plementation. The documentation was not in the form of a functional specification, but was instead
complete reference documentation that in due course became part of this language definition. At
the same time (before implementation) sample programs were written to explore the usability of any
proposed new feature. This approach resulted in the following benefits:

@ The majority of usability problems were discovered before they became embedded in the lan-
guage and before any implementation included them. °

@® Writing the documentation was found to be the most effective way of spotting inconsistencies,
ambiguities, or incompleteness in a design. (But the documentation must itself be complete, to
“final draft” standard.)

@ [ deliberately did not consider the implementation details until the documentation was com-
plete. This minimized the implementation’s influence upon the language.

@® Reference documentation written after implementation is likely to be inaccurate or incomplete,
since at that stage the author will know the implementation too well to write an objective de-
scription.

The language user is usually right

User feedback was fundamental to the process of evolution of the REXX language. Although users
can be unwise in their suggestions, even those suggestions which appeared to be shallow were con-
sidered carefully since they often acted as pointers to deficiencies in the language or documentation.
The language has often been tuned to meet user expectations; some of the desirable quirks ef the
language are a direct result of this necessary tuning. Much would have remained unimproved if
users had had to go though a formal suggestions procedure, rather than just sending a piece of
electronic mail directly to me. All of this mail was reviewed some time after the initial corre-
spondence in an effort to perceive trends and generalities that might not have been apparent on a
day-to-day basis.

Many (if not most) of the good ideas embodied in the language came directly or indirectly from
suggestions made by users. It is impossible to overestimate the value of the direct feedback from
users that was available while REXX was being designed.

Conclusions

A vital part of the environment provided to programmers is the programming language itself. Most of
our programming languages have, for various historical reasons. been designed for the benefit of the
target machines and compilers rather than for the benefit of people. As a result they are more demanding
of the programmer than they need be, and this often leads to errors.

REXX is an attempt to redress this balance; it is designed specifically to provide a comfortable pro-
gramming environment. If the user — the programmer — finds it easy to program. then fewer mistakes
and errors are made.

Inevitably I have made compromises in five years of design work on REXX . Despite this. [ believe that
the language has achieved its objective and truly makes programming easier. [ also believe (and hope)
that future languages will improve on it = REXX is just a start in the direction of lunguages designed
for people rather than for computers.
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DISCUSSION

Praofessor Habermann queried the view that "Simple is beautiful”
when applied to language; natural human languages provide many and
varied ways of expressing the same ideas. However, this does not
imply the opposite view that "Complex 1is beautiful"™, and he would
prefer the goal of Consistency as a guide. It was a good idea to put
expressive concepts into basic components such as expressions, ctec.

In reply, the speaker suggested that the real answer was that the
equivalent in REXX of the elementary 'tokens' of natural written
languages (i.e. letters) were its basic components (e.g. those used
in forming expressions); the expressiveness came also from the rich
set of functions provided.

Dr. Larcombe asked if it were possible to change or expand the
syntax of the language, to which Mr. Cowlishaw responded that this
was indeed possible in the original version of the language, but not”
in later versions. He was thinking of re-introducing the ability to
make contrclled extensions to the syntax (but not semantics). Another
questioner said that if asked to make a choice, he would select LISP
as a base language for extension, as it had almost no syntax to speak
of! Mr. Cowlishaw replied that he was more concerned tao make the
language accessible to large numbers of people; attempts to spread the
concepts of LISP to such an audience (as for example with LOGO) had
not been very successful, he felt. There were certainly more powerful
languages, but in his view REXX was better in achieving the objectives
he had set out.

In response to a query about the user market for REXX, the
speaker commented that it appeared to matched the needs of a number of
different groups; it was apparently very popular at SLAC (Stanford
Linear Accelerator Centre), for example. It was not a large system:
the IBM/370 version occupied 35K (plus an external function library),
and a recent PC version implemented in C used 69K (including all the
error messages!).

Professor Randell asked the speaker whether there had been any
interaction between the "REXX community" and that of IBM's Federal
Systems Division, with their very formal approaches to programming?
Mr. Cowlishaw admitted that he was not familiar with FSD, but another
speaker commented that their style and use 2f formal specification
languages had not been widely adopted by other IBM divisions.
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