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Type-tagging with Forth

Formulating Type Tagged Parse Trees as
Forth Programs.

Dr Campbell Ritchie and Dr Bill Stoddart

Formal Methods and Programming Research Group
Teesside University, UK



A=A + TIA - TIT

A — ACC +99 T,ACC _99 T, T



A:A“‘F”T,A“—”T,T
T=T“*”F,T“/” F,F
F: N, I, ¢ (”Acc )99



Pa(*“a + ) = Pa(a) P1(¢) *“ +”
Pr(*“ t * ) = P1(¢) Pr(f) ** *”
Pr(* (a)”) = Pa(a)

Pe(™ 123) = PNn(™ 1237)



a+b*(c+d)
Becomes

abcd+ *+



a+b*(c+d)
ab*(c+d)+
ab(c+d)*+
abc+d*+
abcd+ *+




1 +2.5
(44 199 (44 INT?? (44 2.599 (44 FLOAT?? +_

“ 1 FLOAT 2.5 F+”



Examples of types of Expressions:

No 1:

{1, 2,3 }1s amember of the

“Set of INTs” which 1s expressed in
postiix as

“INT SET”

and the expression 1n postiix 18
“INT{1,2,3,} INTSET”



Examples of types of Expressions:

No 2:

1 — * fo0”

1s a member of INTs paired to STRINGs,
which can be expressed 1n postfix as
“INT STRING PAIR”

and the expression 1n postiix 1S
“1“foo” P”



E=E """ Eo, Eo

(X4 29

XPy
(44 x?’ ¢ f0099 (X4 y99 ¢ bar99 I_)_

“x y 7 *“1oo bar PAIR”



L
(
l-value:$ 1-type:$ r-value:$ r-type:$ --
azl = values catenated with —
az2 = types catenated with PAIR
)
(: VALUE l-value VALUE I-type VALUE r-value VALUE r-type :)
lI-value r-value AZ» " V" AZN
I-type r-type AZ® " PAIR" AZ?
2LLEAVE ;




The , operation 1s used for creating lists for the
contents of sets, etc.

It needs to check that the two types are null or
the same type.



S=S1“<"8§,S1

P(T) < P(T x U) — P(T x U)
Set of T < Set of T paired to U

a<b

“a” “foo SET” “ b “foo bar PAIR SET” <_

“ab <” “{foo bar PAIR SET”



“foo bar PAIR SET”
“foo SET”
“foo bar PAIR SET”

“foo SET”



“a” *“ foo bar PAIR SET” “ b”
“foo bar PAIR baz biz PAIR boz PAIR buz

PAIR SET PAIR SET”
<



SET

PAIR

RN

foo bar



SET




SET

PAIR —

PAIR SET

2N v
foo bar PAIR

N
PAIR  buz

7N

PAIR  boz
N

baz biz




“ foobarPAIR baz biz PAIR boz PAIR buz
PAIR SET PAARSEF"



SET

PAIR




“a” *““ foo bar PAIR SET” “ b”
“foo bar PAIR baz biz PAIR boz buz

PAIR SET PAIR SET”
<



SET

PAIR

RN

foo bar



SET

PAIR PAIR
N /T
foo bar PAIR SET
PN
baz biz PAIR
N\

boz  buz



SET

PAIR

N

foo

bar

PAIR
/ \
PAIR SET

PN
azZ

b1z PAIR

/N

boz  buz

b



“ foobarPAIR baz biz PAIR boz PAIR buz
PAIR SET PAARSEF"

“baz biz PAIR boz PAIR buz PAIR SET”

1 2 3-2=12 3-2=1 2 3-2=12-1=I



“ foobarPAR baz biz PAIR boz buz
PAIR SET PAARSEF"

“baz biz PAIR boz buz PAIR SET”

1 2 3-2=12 3 4-2=23-1=2



“ foobarPAIR baz PAIR biz PAIR boz PAIR buz
bez PAIR SET PAARSSEF”

“baz PAIR biz PAIR boz PAIR buz bezPAIR SET”

1 2-2=0 1 2-2=0 1 2-2=0 1 23-2=12-1=1



Conclusions

1: It 1s stmple to add type Strings to FORTH
expressions.




Conclusions

2: Analysing these types 1n a second pass of
compilation allows the types of the result to be
determined and correctness of the types passed
to be veritied.




Conclusions

3: We have a simple method for veritying that
a postfix String represents a well-formed
single expression.
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