Pascal people are traditionally allergic to the freewheeling
style which Forth encourages. Allan Winfield adds Pascal
extensions to Forth to raise its moral tone. . .

PASCAL IN FORTH

This s the first of two articles describing a set of Pascal like
extensions to Forthe The intention here is not for a full-blown
Pascal compiler but to prowide the Farth programmer with the
option of writing those parts of a task which are hest deseribed
with a Pascal like syntay, in Pascal The philasophy behind this
e is in the widely held view that, while most languages are
good for some things few, if any, are good at evenything and
mstead of trying to design new all embracing wondar-
languages it might be more productive to develop mulilingual
programming environments! Whetheryou hold this view or not,
the extension of Forth into Pascal is still an interesting exercise
and & worthy test of power and flexibility of Forth

Before going any further, perhaps | should give an example
of the way | see this amalgam of Fanth and Pascal working in
practice. Suppose that we need to sort @ list of numbers intg
ascending onder. & standard algonthm for doing this might
be expressed very cleary in a Pascal/Forth bybnd as showm
in fig |

BASIC IDEAS
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Initizlly one of the principal requirements was for complete
interchangeability between Forth and Pascal, so that Forh
routines may call previously defined words weitten in Pascal and
vice versa It is panticulary useful for Pascal to be able to make
use of the large set of standard Forth words. As an example,
suppose we need 10 printa number, nght justified, from withina
Pascal routine, A convenient way would be 1o call the Forth
world "R as if it were a Pascal procedure, ie:

R{i.5);

to print the coments of variable i, ina field width of 5. This should
wiork very well if we can arange that the expressions enclosed
by brackets leave their results onthe stack, atrun time, which is
precisely where the Forth word "R will expect w find its
input parameters!

Passing results back from Pascal defined words inta Forthis
not quite so straightforward, since a Pascal program cannot
easily take values off jor leave them on] the stack_Pascal does all
of its arithmetic with vanables, so it would seem sensible o
allowe Pascal and Forth 1o share the same vanzbles, and com-
municate results through them. In fig 7 the amay ‘list’ was
created in Forth, but manipulated in 'sort-list exactly as i it
were a 1-dimensional Pascal ARRAY. & Forth definition 1o son
any list, whose address is supplied on the stack, right then be
written as m fg 2.

Fig 7 summarises the structure of a colon definition incor
porating both Forth and Pascal The Pascal statements are
enclosed by “{pascal’ and '} [the word '|pascal’ & the new
‘compiling’ word which is really the subject of these arficley
There may be any number of segments of Forth and Pascal in

the same defimtion, although more than one or two maght
be confusing!

Possibily the most demanding design constraint s that the
compiled Pascal should be as close as possible w the
equivalent compiled Forth, so that there is little or no com-
promise on execution speed for routines wiitten in Pascal, Thus
as an example, the Pascal statement

IFa=2THEN i:=j+k;

{ Create a 190 element array “list® )
CREATE l:st 200 SLUET
{ create =ome working wvariables.. )

VARIABLE 1 WVWARIABLE § VYARIABLE k

VARIABLE noswops

t and constants .. )
T COMNETAMT true 0 COMSTANT false

| Bort *lict?
: sortlist

into ascending numerical order }
{pascal repeat noswops = true 3

for i = 1 to 9% do
begin

j = list [ 10 3

k == list [ i + & 3 3

if i * k then
begin noswWwops := false 3
list [ i 1 ==k ;
1 B i = e e BTl R o p—
end
end
until noswops ¥ 3

Fig i, Sarting mumber in PascalyFormh
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{ Sort any 100 element list into ascending order )

I aort { addr =2 1}
CUF list 100 MOVE { Copy anylist into list )
sortlist CoGort k)
list SWAF 100 MOVE ( Copy back into anylist )

sort them .. )
listl =ort
1ist2 cort

{ Generate two lists and
CREATE listl 200 ALLOT
CREATE list2 200 ALLOT

fig 2 A Forl definien to soT any G5t

n@EwW=word
c+-. Some FORTH words ...
fpascal ... some Fascal statements ...
--=- more FORTH words ...
etc.. i
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