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Foreword

The earliest programming languages, of which FORTRAN remains, focused on numerical com-
putation. COBOL, for business applications, was a notable departure from the trend toward

more sophisticated and capable programming languages for numerical computation.

Even as programming languages became more varied, design still was based on mechanisms that
work best for numerical computation. Language designers often had mathematical back-

grounds, and the rules of logic were the basis for controlling program flow.

Computer architecture also strongly influenced language design. Language facilities mimicked
hardware operations, making implementation easier. An emphasis on the speed of program exe-
cution reinforced this emphasis, albeit at the expense of ease of programming and the time it re-

quired.

Such programming languages present several problems for persons who need to do computation

that is not numerical in nature. Consider processing text--strings of characters:

@ Most programming languages do not provide good facilities for handling strings; they are

treated as arrays of characters of fixed and often limited length.

@ Facilities for processing strings are weak; operations such as string analysis (' parsing)

have to be cast in complicated, low-level manipulation of character arrays.

® The operations that are available are not in a form in which human beings think about

and conceptualize text processing.

The result is unnecessary difficulty in programming. The human programmer is left to do what

computers should do.

In the early days of computers, processing text and dealing with structural relationships among

data was basely possible.

The need to process such data led to the development in the early 1960s of the programming
language SNOBOL., whose sole data type was the string. SNOBOL was unexpectedly popular,
albeit in a small programming community. At this time the use of computers to assist in re-
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search in linguistic and humanistic studies was just beginning. SNOBOL fit their needs.

In addition to a focus on string processing, SNOBOL s design philosophy was very different
from contemporaneous languages. SNOBOL focused on ease of use and operations natural to the
problem domain, such as high-level pattern matching. The implementation was, of course dif-

ficult, but the result made text processing much easier than in other languages.

A key concept in SNOBOL was the use of success and failure to control program flow, rather
than the conventional use of logical conditionals such as “and”, “or”, and “not”. Human beings
think in terms of success and failure and useit constantly in everyday life. A related idea
SNOBOL introduced was goal-directed evaluation, in which if an attempted computation (such
as a pattern match) fails, an alternative is tried. Again, this is the way human beings deal with

life and the world around them--not in terms of logical expressions and loops.

SNOBOL evolved through a series of increasingly more powerful versions, adding sophisticated
data structures such as associative tables. SNOBOL's early origins, however, marked it. It had
an idiosyncratic syntax and lacked many of the amenities of later programming languages. In

addition, SNOBOL s most powerful facilities were limited to processing text.

The Ieon language, developed in 1980, took the best facilities of the SNOBOL. languages, sim-
plified and generalized them, adopted a familiar syntax, and added an extensive computational
repertoire. Success, failure, and goal-directed evaluation could be applied to all kinds of compu-

tation, not just text processing.

Icon retained the design philosophy: ease of programming and language facilities that fit the
problem domain regardless of the difficulty of implementation on conventional computer hard-

ware.

Icon evolved through a series of versions, refining, unifying, and adding features, to Version

9, which is mature and stable.

Icon is widely used for surprisingly diverse applications. It has largely supplanted SNOBOL4
for research in areas like linguistics and the humanities. In contrast, Icon often is used by sys-
tems programmers for analyzing and transforming files. Paradoxically, Icon is best for short, ”
one-use’ , programs and for very complex and conceptually difficult programming tasks, such as
rapid prototyping. As personal computers have proliferated, Icon has found a home for a vari-

ety of individual programming tasks ranging from games to financial analysis.

Since Icon has novel concepts and features not found in other programming languages, it is nec-
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essary to make an investment in learning to use it. So, also, is a willingness to take a different
view of programming than is customary--for example, to understand success, failure, and goal-

directed evaluation instead of trying to translate them into logical conditionals and loops.

An investment in learning Icon pays off handsomely. Programming is easier, results can be ob-
tained more quickly, and it is practical to do things that aren’t practical in other programming
languages. A bonus is that programming in Icon can be fun--a liberation from the straitjacket

imposed by most programming languages.

I think that the book, written by Mr. Zhang, will be valuable in introducing Icon to Chinese
users as more and more persons will be using computers in their office and businesses. I hope I-
con will be interesting to Chinese people and allow them to use their computers in productive

and interesting ways.

Ralph E. Griswold

Regent’s Professor of Computer Science
The University of Arizona
Tucson, Arizona U. S. A.

1997,11,17.
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