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programs in one language into equivalent programs in another language.

7.3 Some Predicates

We explain some predicates used in the axioms of Section 7.4.

7.3.1 M(m,e)

This predicate is true if and only if in is a programmable processor accepting

language e. That is, if m is bound to a program p in e the resulting processor

is equivalent to the one defined by the prograin~processor map of e.

7.3.2 T(t,e,e’)

T is true if and only if t is a process which maps programs in language e

into equivalent programs into equivalent programs in language e ’ .

7.3.3 TP(c,e ,e,e )

TP is true if and only if c is a program in language e
0 and the processor

described by c is a translator from e to e’. That is, c is a compiler .

7.4 The Axioms

We give our axioms in the form

preconditions

GENESIS statement

result

The meaning of the form is that if the preconditions are met, then after

executing the GENESIS statement the result will be true.
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7.4.1 Processor Construction

This axiom describes the construction of a processor for programs in

language e given the existence of a processor for programs in language e’ and

a translator t from e to e ’ .

preconditions

M(m ’ ,e’) & T(t,e,e’)

GENESIS statement

m(p,n
1
,n
21...

) =

result

M(m,e)

The symbols n1, a2 are arbitrary names which may be present.

7.4.2 Translator Construction

A method of constructing a translator from a translator program and a

processor is shown in this axiom.

preconditions

TP(c,e ,e e ’) & M(m-e )

GENESIS statement

t (p)  = .m ( . c ,p)

result

T(t,e,e ’)

7.4.3 Program Translation

This axiom describes the translation of a program p expressed in language e

into a program p’ expressed in e’. The predicate P whose truth is described as

being preserved by the axiom takes a program text and language as parameters.

P may be any predicate whose truth depends only on the equivalence class of the
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processor onto which the program is mapped by the language’s mapping .

preconditions

P(p ,e) & T(t ,e ,e ’)

GENESIS statement

4- t(p)

result

P(p’ ,e’)

Note that the predicate TP is a valid replacement for P if its third and

fourth parameters are held constant. Thus we have the useful result

preconditions

TP(~~e~~e.e’) & T(t~ep.
eq
)

GENESIS statement

g -~- t(p)

result

TP(q,e ,e,e’)
q

7.5 Example

Suppose that we have a compiler, PASCALALGOL? written in ALGOL, which

translates PASCAL into ML, a machine language. We also have ALGOLML I an ALGOL

compiler expressed in ML and translating ALGOL into ML. Finally we have MAC,

a computer which executes ML programs . These facts can be summ~rized as follows:

TP (PASCAL
ALGOL~ 

ALGOL, PASCAL, ML)

TP (ALGOLML~ 
ML, ALGOL, ML)

t4 (MAC ,ML)

We wish to generate a processor , PASCALX , to execute PASCAL programs. With the

preconditions above we execute the following GENESIS program. Comments give the

result of each statement. 
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ALGOL(p) = .MAC ( .ALGOLML~
p);

‘~ T (ALGOLT, ALGOL , ML)

4- ALGOLT (PASCALALGOL
);

~ 
TP ( PASCAL~~ , ML , PASCAL , ML)

PASCALT(p) = .MAC( .PASCAL
ML ,p ) ;

‘~ T(PASCALT, PASCAL , ML)

PASCALX(p, n
1
, a

2
, ... ) = .MAC( .PASCALT(p) , n

1
, n

2
, ...);

~ M(PASCALX , PASCAL )
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