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General Concepts
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Pop - Refinement
-

idea : S E 2 ''

,
→ E z

,
CE Eef , p > Ezpxp If = Ip }}

⇒ I - id - no indirect n : the specification can constrain every aspect of the target program

more precisely , in a general - purpose logical language (especially ,
in a theorem prover) :

P consists of deeply embedded target programs

S consists of predicates over P

→ is (backward ) logical implication

so Cp) E . . -

- requirements ( functional , non - functional , program - level
, syntactic , etc .)

Si (p ) ⇒ sis (p) - refinement step

Sn (p) E ( p -- f ) - po is a program in explicit syntactic form - the implementation
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in ACL 2 ,
this can all fit in its first- order logic :

ooo. formalize syntax and semantics of the target programming language
• P is a set of ACLZ values

• each si is an Acth function ( predicate ) over P

• the final implementation po is an ACL 2 value



Shallow Pop - Refinement---
idea : functions in the logic can be regarded as shallowly embedded programs, given code generator C

- sufficient to explicitly specify and refine functional constraints Coaly )

more precisely , in ACLZ :
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notation : above we use uppercase S instead of lowercase s for specification predicates ,
which is unambiguous also because in the context of shallow pop

- refinement in ACLZ

we do not explicitly reference the set of all possible such specification predicates



Some Shallow Pop- Refinement Specification Forms
---
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OI precondition ,
VI post condition

generalizes from f : U-U to f : Un-Um

④ SHE Ltx . RG ,fGD]

R input / output relation

generalizes from f : U-U to f : Un-Um

PP is special case of Rf : Rte ,y ) : = (OIG) ⇒ VIG , y) ]

SHE [V-x.E.RG.E.tk , ICED) ]
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Rf is special case of Rfa : p : - n ,
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more forms may
be added here as needed


