Definition and Formal Metatheory of ABS

Abstract
We define ABS and describe its metatheory.
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1 Introduction

Introduction goes here.

2 Syntax

In this section, we define the abstract syntax of ABS.

T n= ground type
|  Bool
| Int
F = function definition
| def T fn(Ty z1, ..., T zn) = €
t = ground term
| b boolean
| =z integer
e = expression
| t term
| =z variable
| fn(er, ... en) function call
| elts = y1, s T = ys] M

3 Semantics

In this section, we define the semantics of ABS.

3.1 Meta syntax

s1q n=
| T, .., T, —T
ctzv =
| T
| sig

3.2 Typing

well-typed expression

TFb:Bool P00

————  TYP_INT
I'kz:lInt
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711(32) =T TYP_VAR
T'kz:T N
FF@llTl ].—‘F@niTn

L(fn)=T1, ..., T, = T
Tk fn(er, o.,en): T

TYP_FUNC_EXPR

I'F F| well-typed function declaration

T(fn) = Ty, ..., Ty — T
Oloy = T, ooy = Tplbe: T
distinct (21, ..., z,)

TrHdef Tfn(Tyz, ..., Tnxn) = €

TYP_FUNC_DECL

3.3 Reduction
Fi..F,,obe~odFe¢

expression evaluation

olz)=1t
RED_VAR
F.F,oFbxz~0okt
F..F,oFe~d ke
RED_FUN_EXP
Fi...F,,oF fa(er, ..., e, e, ¢€f, ..., ej) ~ o' fn(er, ....e e ef, ..., ej’-)
well_formed (yi, ..., yn, €,0)
disjoint ((y1, -, Yn)s (T1, vy Tn))
Fy...Fidef T fn(Ty z1, ..., Tn xy) = €; FY ...F;,O’ F ity oo tn) ~ olyr = by ey Un = ta] ez = y1, oy o = Y]

4 Metatheory

In this section, we define the metatheory of ABS.

Definition. A context I subsumes a context I', written I' C I, if (1) whenever I'(z) = T
then I''(z) = T and (2) whenever I'(fn) = sig then I''(fn) = sig.

Definition. A context I' is consistent with a substitutition o, written I' F o, if whenever
o(z)=tand I'(z) = T, then T F¢: T.

Theorem 1 (Type preservation). Assume I' - F; ... T'kH F,andT'Fo. IfT'Fe: T and
Fy..F,,oF e~ c' F ¢, then thereis a IV such that ' C IV, IV F o', and IV - ¢’ : T.
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