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Address Change

Our Internet electronic mail address now has an
additional qualification, cs, to distinguish our depart-
ment from other organizations at The University of
Arizona. For example, to send electronic mail to the
Icon Project via Internet, you now should use

icon-project@cs.arizona.edu

The old address (without the cs) will continue to
work for awhile, but to be safe, you should use the new
one. The same change applies to otheraddresses in our
organization. For example, use cs.arizona.edu for FTP
and address the Icon newsgroup as

icon-group@cs.arizona.edu
Uucp addresses are not affected by this change.
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From Our Mail

I just received the C source :

code for Icon and I want to )
compileit on my MS-DOS

system. Unfortunately, my

C compiler, Let's C from |‘.“
Mark Williams, is not one

of thosesupported for Icon. aniie

I've read your documenta-

tion and would prefer not todoall

the work needed for a new C compiler. But I notice bench-
mark figures for Icon under Let s C in your recent newslet-
ter. Can you put me in touch with the person who did the
Let’s C work?

Wedid the Let’s C benchmarks here at the Icon Project.
There is considerable work needed to get this implem-
entation fully functional and into our distribution
system. Recent additions to Icon for MS-DOS, how-

Let’s C was included in the last update.

appeared. What's wrong?

function

memory. The system()

tions.

happens? Is there anything I can do about it?

silicon that can execute this stuff?

performance.

used 5.0 or 6.0.

ever, are available well ahead of the regular distribu-
tion via our source update subscription service. See the
order form at the end of this Newsletter. Support for

I have an Icon program that uses the system() function on
an MS-DOS system. All of a sudden, when I added some
new procedures to the program, the system() function dis-

By “disappeared” we assume you mean “stopped
working”. This probably is the result of insufficient
memory. Asyour program getslarger, it takes up more
executes
command.com. If there is not enough memory for this,
it fails silently. There is really nothing Icon can do
about this — it’s an operating-system and environ-
ment problem. You might try removing unnecessary
drivers and resident programs that occupy memory.
Even this may not work; the MS-DOS memory limit of
640KB is simply not enough for many large applica-

Sometimes Icon hangs my XT. Do you know why this

You may be getting stack overflow, which can wipe
out important data and cause your system to malfunc-
tion in a variety of ways. On some implementations of
Icon, the size of the stack can be specified on the
command line when you run Icon. Check the user’s
manual for the version of Icon you are using to see how
to do this. There is a more extensive discussion of this
problem in an article on bugs later in this Newsletter.

Icon is a terrific language — powerful, rich, and most
interestingly, intuitive. Modern interpreted languages, such
as APL and Icon, demonstrate enormous flexibility that
compiled languages cannot match. When will we have

Thanks for the compliments. As to “Icon in Silicon”,
we doubt you'll ever see that. In fact, the trend is away
from casting software in silicon; the result is too hard
tochange and RISC architectures can offer comparable

T'was VERY disappointed when you discontinued the Icon
compiler. Compilers are great for developers who want to
distribute their software. I want the compiler back! I never


mailto:icon-project@cs.arizona.edu
http://cs.arizona.edu
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http://command.com

There was a compiler of sorts for Icon through Version
5, but only on a couple of computers running under
UNIX. We didn’t have the resources to maintain the
compiler implementation, much less transport it to a
wide range of computers. Instead, we opted for porta-
bility with the interpreter.

We realize that a compiler version of Icon would offer
advantages in addition to speed. We are working ona
compiler that generates C code (thus partially solving
the portability problem).

Does Icon run on the NeXT machine?

Our current development version of Icon runs on the
NeXT, as well as on several of the newer workstations,
such as the Sun SPARCstation and the DecStation
3100. Support for these computers will be included in
the next release of Icon, later this year.

Iam trying to run Version 7.5 of Icon on my 512K Amiga
1000. When I attempt to compile even small programs, my
machine issues a nasty “Software Error” message. Icon
runs on my 512K MS-DOS machine with no problems.

You do not have enough memory on your Amiga to
run Version 7.5 of Icon. AmigaDOS is larger than MS-
DOS and the C compiler used for Amiga Icon gener-
ates somewhat larger code than the one for MS-DOS.
You may be able to get some programs to compile by
using environment variables to reduce the size of
Icon’s storage regions, but you'll probably just run out
of memory when you try to execute programs.

I tried to download MS-DOS/386 Icon from your bulletin
board, but it's not there.

That's a casualty of a misunderstanding about soft-
ware licensing requirements. MS-DOS/386 Icon is
built using “DOS extender” software that requires
licensing. We were originally told that the DOS exten-
der could be incorporated into public-domain soft-
ware, but now we're told it cannot. Catspaw, Inc. has
graciously offered to provide us with licensed copies
of MS-DOS/386 Icon at a nominal price. See the order
form at the end of this Newsletter. We cannot, how-
ever, provide the licensed product electronically.

I'd like to get a copy of the Yacc grammar for Icon to try on
my PC.

The Yacc grammar for Icon presently is included only
for UNIX systems. It’s too large for most PCs. We've
had several requests for it recently, however, and
we're planning to make it available as part of all future
source-code distributions.
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ICEBOL4

The Fourth International Conference on Symbolic and
Logical Computing was held at Dakota State University
in Madison, South Dakota on October 4-5, 1989.

Twenty-two papers were presented, covering topics
ranging from applications in the Humanities to pro-
gramming language design and implementation. At-
tendance was good (more than 200 persons) and di-
verse in backgrounds and interests.

An increase in the presence of Icon was notable.
Several of the papers related to Icon. Many attendees
used Icon and several were expert Icon programmers.

Copies of the ICEBOL4 Proceedings (390 pages) are
available for $35. Some copies of the earlier ICEBOL3
Proceedings ($20) and the ICEBOLS86 Proceedings ($18)
also are available. Orders should be sent to:

Conference Department
114 Beadle Hall

Dakota State University
Madison, SD 57042

Madge T. Griswold and Ralph E. Griswold
Editors

The Icon Newsletteris published three times a
year, at no cost to subscribers. For inquiries and
subscription information, contact:

Icon Project

Department of Computer Science
Gould-Simpson Building

The University of Arizona
Tucson, Arizona 85721
US.A.

(602) 621-4049

FAX: (602) 621-4246

Electronic mail may be sent to:
icon-project@cs.arizona.edu
or

...{uunet,allegra,noao}tarizonalicon-proj
) P

© 1989 by Madge T. Griswold and Ralph E. Griswold

All rights reserved.
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Object-Oriented Icon

Editors’ Note: Anarticle by Bill Griswold on object-oriented
features for Icon appeared in Newsletter 30. The following
article by Clint Jeffery at The University of Arizona de-
scribes his recent work on the subject.

Idol is a preprocessor for Icon that implements a
means of associating a piece of data with the proce-
dures that manipulate it. The primary benefits to the
programmer are thus organizational. The Icon pro-
grammer may view Idol as providing an augmented
record type in which field accesses are made not di-
rectly on the records’ fields, but rather through a set of
procedures associated with the type.

Motivation

In Icon, after a program reaches a certain size it
becomes difficult to understand and /or modify a data
structure manipulated by one portion of the program
without breaking the code somewhere else. When the
structure in question is one of the built-in data types,
even cross-referencing tools can be of little help. The
Idol preprocessor assists the programmer in manag-
ing the larger-scale structures used in Icon programs.

Classes

Since Idol implements ideas found commonly in
object-oriented programming languages, its terminol-
ogy is taken from that domain. The augmented record
type is called a “class”. The syntax of a class is:

class foo(field1, field2, tield3, ...)

procedures to access class foo objects
[code to initialize class foo objects]

end

In order to emphasize the difference between ordi-
nary Icon procedures and the procedures which ma-
nipulate class objects, these procedures are called
“methods” (the term is again borrowed from the ob-
ject-oriented community). Nevertheless, the syntax of
a method is that of a procedure:

method bar(param1, param2, param3, ...)
Icon code that may access fields of a class foo object
end

Since execution of a class method is always associated
with a given object of that class, the method has access
to an implicit variable seff, which is a record contain-
ing fields whose names are those given in the class
declaration. References to the self variable look just
like normal record references; they use the dot (.)
operator.

Objects

Like records, instances of a class type are created
with a constructor function whose name is that of the
class. Instances of a class are called objects, and their
fields may be initialized explicitly in the constructor in
exactly the same way as for records. For example, after
defining a class foo(x, y), one may write:

procedure main()
f := foo(1, 2)
end

The fields of an object need not be initialized by the
class constructor. For many objects it is more logical to
initialize their fields to some standard value. In this
case, the class declaration may include an initially
section after its methodsare defined and beforeits end.
For example, suppose one wished to implement an
enhanced table type which permitted sequential ac-
cess to elements in the order they wereinserted into the
table. This can be implemented by a combination of a
list and a table, both of which would be initialized to
the appropriate empty structure:

class taque(l, t) # pronouned "taco”

e.g. insert, lookup, foreach ...

initially
self.l =[]
self.t := table()
end

In such a case one can create objects without including
arguments to the class constructor:

procedure main()
myiaque = taque()

end
Object Invocation

Once one has created an object with a class construc-
tor, one manipulates the object by invoking methods
defined by its class. Since objects are both procedures
and data, object invocation is similar to both a proce-
dure call and a record access. The dollar ($) operator
invokes one of an object’s methods. It is used similarly
to the dot operator used to access record fields. Using
the taque example:

procedure main()
mytaque = taque()
mytaque$insert("greetings”, "hello")
mytaque$insert(123)
every write(mytaque$foreach())
if \(mytaque$lookup(“hello™))
then write(", world")
end



Note that direct access to an object’s fields using the
usual dot operator is not possible outside of a method
of theappropriateclass. Attempts to reference mystack.|
in procedure main() would result in a runtime error
(invalid field name). Within a class method, the im-
plicit variable self allows access to the object’s fields in
the usual manner. The taque insert method is:

method insert(x, key)
/key = X
put(self.l, x)
self tfkey] := x

end

Inheritance

Inmany cases, two classes of objects are very similar.
In particular, many classes can be thought of simply as
enhancements of some class that has already been
defined. Enhancements might take the form of added
fields, added methods, or both. In other cases a class is
just a special case of another class. For example, if one
had defined a class fraction(numerator, denominator),
one mightwantto definea classinverses(denominator)
whose behavior was identical to that of a fraction, but
whose numerator was always 1.

Idol supports both of these ideas with the concept of
inheritance. When the definition of a class is best ex-
pressed in terms of the definition of another class or
classes, we call that class a subclass of the other classes.
This corresponds to the logical relation of hyponymy,
or special-casing. It means an object of the subclass can
be manipulated just as if it were an object of one of its
defining classes. In practical terms it means that simi-
lar objects can share the code that manipulates their
fields. The syntax of a subclass is

class foo : superclasses (fields ...}
methods
[optional initially section]

end

Multiple Inheritance

There are times when a new class might best be
described as a combination of two or more classes. Idol
classes may have more than one superclass, separated
by colons in the class declaration. This is called mul-
tiple inheritance.

Invoking Superclass Operations

When a subclass defines a method of the same name
as a method defined in the superclass, invocations on
subclass objects always result in the subclass’ version
of the method. This can be overridden by explicitly
including the superclass name in the invocation:

object$superclass.method({parameters)

/.
. o/)\
Vo

O

Public Fields

Sometimes it would be really nice to access fields in
an object directly, as with records. An example from
the Idol program itself is the name field associated
with methods and classes — it is a string which is in-
tended to be read outside the object. One can always
implement a method that returns (or assigns, for that
matter) a field value, but this gets tedious. Idol cur-
rently supportsread-only access to fields via the public
keyword. If public precedes a fieldname in a class
declaration, Idol automatically generates a method of
the same name which dereferences and returns the
field. For example, the declaration

class sinner(pharisee, public publican)

generates codeequivalent to thefollowing classmethod
in addition to any explicitly defined methods:

method publican()
return .(self.publican)
end

Miscellany

Idol supports some shorthand for convenient object
invocation. In particular, if a class defines methods
named size, foreach, and random, these methods can
be invoked by a modified version of the usual Icon
operator:

$+x is equivalent to x$size()
$7x is equivalent to x$random()
$x is equivalent to x$foreach()

Other operators may be added to this list. If x is an
identifier it may be used directly; if it is a more com-
plex expression (such as a function call) it should be
parenthesized, as in, $*(complex_expression()). Pa-
rentheses are also required in the case of invoking an
object produced by a complex expression:

(classes$lookup(“theClass”))$name()



These requirements are artifacts of the firstimplemen-
tation and are subject to change.

Running Idol

Idol requires version 7.5 or higher of Icon. It runs
best on UNIX systems. It has not been ported to all the
various micros and operating systems on which Icon
7.5 runs. In particular, if your version of Icon does not
support the system() function, or your machine does
not have adequate memory available, Idol will not be
able to invoke icont to complete its translation and
linking.

Since Idol is untested on many systems, you may
have to make small changes to the source code inorder
to port it to a new system.

Getting a Copy

Idol is in the public domain. It is available electroni-
cally from the Icon RBBS and by anonymous ftp from
cs.arizona.edu. Itis not available by mail from the Icon
Project. Interested parties may contact the author
(cjeffery@cs.arizona.edu):

Clinton Jeffery

Department of Computer Science
Gould-Simpson Building
University of Arizona

Tucson, AZ 85721

US.A.
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Bugs

Stack overflow can cause prob-
lems with some Icon programs.
You probably think of this possi-
bility for recursive procedure
calls, but italso can happen as the
result of many simultaneously
suspended generators and dur-
ing garbage collection.

Icon actually has two stacks: a
system stack used by C, in which
Icon is implemented, and an
evaluation stack used for inter-
mediate Icon results.

Procedure calls use space on the evaluation stack.
There’s an overflow check that usually is effective and
causes program termination with an error message. If
evaluation stack overflow is not detected, Icon data
usually is overwritten.

Suspended generators use space on both stacks.
There isno overflow check on the system stack on most
implementations of Icon. It's possible on some sys-
tems, but it significantly slows program execution. If
the system stack overflows, important system data

usually isoverwritten. A personal computer may crash
if this occurs.

Garbage collection also takes space on the system
stack, especially if Icon data contains long chains of
pointers from structure to structure. The likelihood of
overflow during garbage collection depends on how
much space isin use on the systemstackat the timeand
hence is hard to predict.

On systems with a large amount of memory, system
stack overflow rarely is a problem. While Icon for PCs
is configured so that most programs run without
problems, overflow should be suspected if your com-
puter hangs while running Icon.

Co-expressions add another complication. Every
co-expression has its own evaluation stack and system
stack. Space for these stacks must come from available
memory. Since memory is a limiting factor on many
systems, the stacks for co-expressions generally are
smaller than the main evaluation and system stacks.
It's also more difficult to test for overflow in a co-ex-
pression. All this adds up to increased problems with
stack overflow when evaluating in co-expressions.

What does all this mean? If you're using Icon on a
system with alot of memory, you probably won’t have
to worry about overflow, except in co-expressions. If
you use co-expressions simply to control the produc-
tion of results of generators, you probably won’t have
any trouble with them either. However, if your co-
expressions perform recursive procedure calls or
contain many simultaneously suspended generators,
you may have problems and may need to modify your
use of co-expressions.

If you are using Icon on a system with a small
amount of memory (MS-DOS is typical), watch out not
only for the kind of co-expression usage described
above, butbeware of complex mutual evaluation. This
is most likely to occur in string scanning, as in

line 7 {
tab(upto(space)) &
tab(many(spacs)) &

move(1) & # and many more conjunctions

)

Bounded expressions release space used by sus-
pended generators they bound. For example, it may be
possible to rephrase the scanning expression above as:

if tab(upto(space)) then {

tab{many(space}))
move(1)

| :
On some systems, the size of the system stack can be
set when Icon is run. See user manuals for the default
size and the method of changing it.
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