






























































anobject, such as its declaration routine, as
well as any object-specific operations, such
as fetch and store (GET and PUT).

By considering particular object-spe-
cific vocabularies as their own private
domain, members of a multiple-program-
mer project can become part of a produc-
tive, well-coordinated team. While every
team member should be able to execute the
routines in an object-specific vocabulary,
making alterations to those routines could
be restricted (possibly through changes to
FORGET and DEFINITIONS).

For example, by locating a generic sort
routine in the FORTH vocabulary and by
allowing a gang of programmers todevelop
object-comparison operations, a large,
parallel effort can be undertaken effec-
tively. The integrity of the overall program
should remain much more stable, even
while simultaneous development and test-
ing efforts are underway.

Libraries

Another way to view object-specific
vocabularies is as libraries. The preceding
generic sort suggestion helps show that
“library” vocabularies can play a substan-
tial role. Existing libraries (or suites of
routines) are often much less conservative
with memory, because they often include
many peripheral routines that round out the
Forth dictionary. Most of these basic opera-
tions should not be part of one library (or
vocabulary). The separation of operations
into their proper “object” libraries could
alleviate this problem. When libraries are
required to be more modular, as will be the
case for “object” vocabularies, we will be
able to load only the required routines, yet
still be assured that those routines have no
unknown external dependencies.

However, library developmentsuchasI
am suggesting will require greater care to
ensure that “object” libraries can be used in
a standalone fashion. This may lead to
greater pressure to add more functions to
the “standard” Forth kernel. But it will also
help reduce the number of operations that
permanently reside in the FORTH vocabu-
lary. Because many of them can be associ-
ated with a particular data type, they could
then be pushed off into an appropriate li-
brary.

Another difficulty library developers
will face is the need to avoid CPU-specific
functionality. However, these difficulties
are not insurmountable, as the next section
will show.

Parallel Vocabularies

Consider the flexibility that would re-
sult if all cell-sensitive operations (which
regrettably include IF, LITERAL, and
others) were either left out of the Forth
vocabulary or were included there as de-
ferred words. Then a single vendor’s Forth
could engage a 32-bit cell width or even a
64-bit cell width (assuming such a library
was available).

To illustrate, suppose CELL is a de-
ferred word that is habitually associated
with “cell” vocabularies, suchas 16-BIT
and 32-BIT. The vocabularies accessed
through CELL can be called parallel vo-
cabularies. Naturally, the parallel opera-
tions in parallel vocabularies are over-
loaded.

With an object-typing system like the
one under consideration, notonly could the
cell width be changed for the compilation
of one program, but it could even be
changed for any of the individual routines
within a program.

For such an OOF, the dynamic configu-
ration of data types is not difficult to imag-
ine. Each instance object would “know”
whatkind of objectitis, and accordingly set
the correct vocabulary for itself, This can
happen even despite the reassignment of
CELL any time after the object is declared.
When CELL is deferred differently than a
specific object, that object still can be asso-
ciated to the currently inactive parallel
vocabulary. Objects declared through the
new declaration provisions maintain the
ability to reinstate the inactive paraliel
vocabulary. Once they have done so, re-
questing the CELL vocabulary resets the
context vocabulary back to the parallel
vocabulary intended to be active, and away
from the supposedly inactive one that was
appropriate for the object that set it.

The FORTH vocabulary will require one
of the parallel vocabularies to be its own
native cell vocabulary. Because other par-
allel vocabularies can override the default
at any time, more care has to go into the
definition of cell-sensitive Forth words.
For example, IF will need to be defined
with a conversion operation that is depend-
ent on the currently active cell vocabulary.
The conversion operation is needed to
ensure that the bit-width of the flag left on
the stack is adjusted to match that of the
kemel’s idea of the width of a cell
Otherwise, IF may not entirely consume
the flag, resulting in incorrect Forth inter-
preter and compiler operation.

Conversion operations that may have
to be automatically selected are 32>16
and 16>32. If the current interpretation
environment is regarding the width of a
cell as 32 bits, yet the kernel cell width had
originally been 16 bits, then the 32>16
operation is necessary to allow the native
16-bit conditionals to consume their con-
text-dependent stack parameters at run
time. By incorporating a deferrable word
such as >ORIGINAL-WIDTH, late bind-
ing can be employed to help select the
correct conversion operation (see Figure
Four).

Toestablish a 32-bit-cell vocabulary,a
word such as CELLWIDTH can be created
inthe 32-BIT library, asa parallel opera-
tion of those in all the other parallel vo-
cabularies. It should modify certain kernel
words in the appropriate way (see Figure
Five). This way, 32-BIT CELLWIDTH
would make the 32~BIT vocabulary the
currently active one. (Note that this code
will not work, because IS works properly
only during interpretation. I deliberately
chose to express the idea this way since it
is clearer than it would otherwise be.)

In a similar way, other libraries could
be made passive or inactive to support
multiple F LOAT data types, perhaps mak-
ing available 16-bit, 32-bit, 48-bit, and 64-
bit floating-point numbers under one
Forth. For a particular application, any
unused parallel vocabularies could be
forgotten in order to recover memory.

Suchatreatment of libraries could give
birth to library vendors. This would help
eradicate the prevailing “one-bit-width-
size-fits-all” notion. Since components
could be purchased from several different
vendors, Forth programming environ-
ments would be upgradable in ways that
previously would have required abandon-
ing one Forth implementation for another.

The existence of highly modular Forth
libraries could accelerate Forth’s accep-
tance by the general programming com-
munity

Implementation

To retain Forth’s existing syntax for
data declarators, the new provisions are
modeled directly upon CREATE and
DOES>. These new provisions are OBJ-
CREATE and OBJ-DOES>. An example
of their use is shown in Figure Six.

Suppose DOUBLE is used to create DP.
DP must be made an immediate word in
order to perform two actions at compile
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