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AL INFORTH(PART 2)

Alan Winfield finalises his exposition on adding Pascal
extensions to Forth so that both languages can use each
other's most useful features.

PASCAL IN FORTH

Functionally, the Pascal extensions to Farth which are the subr
ject of these articles split roughly into three sections. The first
two were covered in part one; the lexical analysis [fetching the
next thing from the input stream and deciding what it is|, and the
arithmetic expression translation. Here, the third section of
statement transkation is described, 115 so oftenthe case in Forth
programs that the later sections wrn oul easier than early sec-
tions and this i cenainly rue here. In fact the Pascal control
structures are, with onfy one exception, almast ludicrously sim-
ple to implement in Forth — thereby supporting the claim that
Forth i & useful language for implementing ather languages
{sometimes refered to a5 a'meta- languane). Itis my hope that
these amicles will further this claim by provoking others into
implementing more sophisticated schemes than this [not dif
ficult | suspect].

PASCAL STATEMENT SYNTAX
[ s e T

In keeping with the technique, established in part one, of taking
the Pascal synfax qrephs a8 the basis for the translation
glgonthm | shall begin by setting out the statement syntax fas
implemented here] infigs 74 and 78 Eight different siatements
arg covered, assignment, if, while, repeat, for, function call
[which was defined in part onel and begin|a begin statement i
simply a collection of statements). Also a write statement is
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included. Stricthy, this is a standard funcion call, but itis used so
often to be worthy of special inclusion.

The syntax conforms to standard Pascal wath only minor
exceptions notably the addrtion of an optional by clause in the
for lnop, 10 allow step values other than =1, [Standard Pascal
lirmits for loog stepvalues o +1 or—1) Also the "string’ prnting
facility of the wnte statement uses double quotes to delimi the
string, rather than the usual Pascal single guotes. This is o ena-
ble the use of ‘dot-quote’ |.") in the definition of wite (see block
2018 in the listing at the end of this article),

The assignment statement, defined in block 2017, allows
the use of single dimensional armays — a facility already pro-
wded in the anthmenc expression translator [although | forgot to
mention this in part onel). These are integer amays which must
bie created by CREATE and ALLOT before they are referenced in
Pascal statements, fig 7 of last months article and fig J here
illustrate examples of this Amays should be used with a linle
care since there is no checking of amay bounds at wn-time
{unless you do ityourself, but then Forth programmers are used
to this sort of thing

CONTROL STRUCTURE MAGIC
i n R e Tl S T S ]

Wiiters of compilers and interpreters are often daunted by the
problem of handling control structures, expecially when trans-
lating fully structured kanguages such as Pascal. This was the
case with me until | realised that the Pascal and Forth struc-
wres: i, while and repeat, are identical except that the Pascal
struciures are in infix and the Forth in Reverse Polish. An
elementary observation” Cerainly, but one that enables us 1o
translate from Pascal into Forth wath astonishing ease, with, of
course, a little help from that magical Farth word [COMPILE
Consider the ‘while’ loop. In Pascal the struciure is

while < infix expression> do < Pascal-statement=>
the same structure in Forth is;

BEGIN <ZRPN-expression= WHILE <. FORTH waords .. >
REPEAT

So, we simply translate the Pascal word “while' into the Forth
word 'BEGIN', the Pascal ‘oo’ into the Forth word "WHILE' and
terminate the compiled Fort version by “REPEAT. All accom-
plished in the very simple defmition outlined infig.2 and listed in
detail in block 2022, The definitions of if” and "repeat’ structures
are equally straightfonward

Theidevelopment of afor’ loop poses & rather mare difficult
problem because of the fundamental difference between the
Pascal "for' loop and Forth DO loop: the Pascal loop uses a vari-
able 1o hold the index value whereas the Forth loop uses the
retum stack. Thus making the index value easily accessible
within a Pascal for loop would e difficult if the loop were based
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