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Denotational Semantics



 

Model: λ-abstraction and application



 

Style: direct vs. continuation



 

Example: Java (excerpt)
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Denotational Semantics



 

Example: Scheme 5 (excerpt)
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Action Semantics



 

Example: Java (excerpt)
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A Naïve Action Semantics



 

A “lightweight” version



 

Facets



 

Yielders



 

Action with only two combinators


 

andthen



 

or
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Facets


 

a Strachey-like characteristic domain


 

a collection of data values



 

transient facet


 

short-lived data



 

produced, copied, and consumed during computation



 

functional facet (values) + declarative facet (bindings)



 

persistent facet


 

long-lived, fixed data structures



 

referenced and updated during computation



 

imperative facet (stores)
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Functional Facet



 

A monoid of F

 

= (F, :, <>)   where



 

: is a sequence append



 

<> is an empty sequence



 

Example
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Declarative Facet



 

A monoid of D

 

= (D, +, {}) where



 

bindings



 

+ is a binding override



 

{} is an empty binding
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Imperative Facet



 

A monoid of I

 

= (I, *, []) where
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Compound Facet
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Yielders



 

Operations on values within a facet



 

Computed at earlier binding times (compile-time)


 

type checking, constant folding, partial evaluation



 

Functional-facet yielders
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Yielders



 

Delcarative-facet yielders


 

binding lookup



 

binding creation



 

copy



 

Example
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Actions



 

Compute on facets



 

Structural actions



 

Imperative-facet actions
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Actions



 

Closure construction yielder



 

Closure application action



 

Example
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Weakening & Strengthening Rules


 

weaken-L:


 

ac action can consume more facets than what are needed to construct 
an action, no harm occurs



 

strengthen-R:



 

an action whose input includes a persistent value, passes forwards that 
value unaltered.



 

Example: 


 

weaken-L



 

strengthen-R
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Facet Flows



 

Sequential



 

Parallel



 

Conditional
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Universal Combinator



 

andG

 

then


 

G

 

denotes the (compound) facet that is passed in parallel



 

all other facets are passed sequentially



 

Full vs. Naïve


 

then =



 

and  =



Hanyang University, Ansan PLASSE LaboratoryHanyang University, Ansan PLASSE Laboratory

The 2nd ROSAEC Workshop
2009.07.09~11, 호텔지지향, 파주

Example Language Syntax
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Action Equations for Expression
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Action Equations for Command
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Action Equations for Declaration
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Facet Flow of  D1 ; D2
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Mosses Abstraction



 

Example
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Mosses Abstraction
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Mosses Abstraction
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Things to do



 

Implementation in Haskell



 

Theory of action equivalence



 

Specify the semantics of real-life programming languages 
in action semantics



 

Anyone?
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