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USA, 1993),ACM, pp. | 44—154.

Aims to capture both non-strictness of evaluation and sharing of
certain reductions.

Achieves a middle ground between more abstract semantic
descriptions and the detailed operational semantics of abstract

machines.
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Examples

let u=3+2,v=u+1muv+v
let u=3+2,f=Xx.(letv=u+1mov+z)in f2+f3

let u=3+2,f=(letv=u+1mAxv+z)in f2+f3
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Source language

Lambda calculus with recursive lets.

x € Var

e c Fxp = Azx.e
e €
x

let xt1 =e€1,...,2, =€, N €
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Normalised language

Unique bound variable names and applications only to variables.

x € Var
ec BExp 1= Ax.e
e X
x
let x1 =e€1,..., 2, =€, N €
e x — ex

e1 e — let y=es in e y (where y is a fresh variable)
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Judgement

Naming conventions

I'A,® € Heap = Var — Exp
z &€ Val = Ax.e

Reduction

evaluating an expression in the context of a starting heap gives a
value and a new heap

[''el A:z
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Reduction rules

I': Ax.ell I': Az.e (lambda)
el A:dye A:elz/yl ©: 2
[''ex | ©:z (@pP)
[':el ©:z
Cx—e):zl (©O,x—2):2 (var)
Tz —er,...,xp—e,) el Az o
I':letxy=e€1,....,0, =€, inell A:z (let)

A

Z means rename the bound variables in the value to be fresh
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Numbers

Arithmetic primitives are strict.

n c  Number
D c  Primaitive
ec baep = n
| e1De
I''n{yl:n

I''e;z dA:ny A:egl O:ng

FZ€1@€2U@Z’/L1€BRQ

Thursday, 16 September 2010



Constructors and constants

Case selection is strict.

c e  Constructor
ec Bxp = cx1...%Ty
| case e of {C; Y1 -Ym, = €}y

'icxy...2p, 4 l:cxq1... 2y,

FiellAicgx1...0m, Aceglri/ylit L ©: 2

[': case e of {¢c; y1...Ym, — € ile@.z
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Other extensions and applications

Garbage collection
augment judgement with set of "active” names
add rule to remove non-"reachable" bindings from heap

Cost counting
augment judgement with reduction counter

Verification
use semantics to prove correctness of transformations
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Downloads

These slides and a Scala implementation of the semantics can be
downloaded from:

http://code.google.com/p/kiama/wiki/Research
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