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1 Syntax

The syntax of Facade is defined in Figure 2, drawing on notations listed in
Figure 1.

2 Operational Semantics

The big-step operational semantics of Facade is defined in terms of two rela-
tions, Ψ $ pΣ, sq ó Σ1 (read as “runs to”) and Ψ $ pΣ, sq Ó (read as “safe”).
They are shown in Figure 5 and Figure 6 respectively, drawing on notations
and auxiliary functions listed in Figure 3 and Figure 4. The “safe” relation
is defined coinductively, as reflected by the double horizontal lines in Figure
6. Coinductive definition allows potentially nonterminating programs to be also
treated as safe, such as an empty forever-loop. Ψ is the list of available functions
(specifications) the program can call, elided when irrelevant. “NoDup” means
pairwise distinctive.

Optional t�u List Of p�q�

Ordered Pair � Disjoint Sum �
Machine Word W String S

Figure 1: Notations used in this article
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Constant w P W
Label l P Smodule � Sfun

Variable x, y P S
Binary Op o ::� � | � | � | � | � |   | ¤
Expression e ::� x | w | e o e
Statement s ::� skip | s; s | if e tsu else tsu

| while e tsu | x :� call l px�q
| x :� e

Figure 2: Syntax of Facade

StatepΣq E � SÑ tV u
Value V, I � ADTpAq � SCApWq

ADT Domain A � [parameter of theory]
Context pΨq � pLabel Ñ tF uq

Axiomatic Func. Spec F � P �Q
Precondition P � I� Ñ Prop

Postcondition Q � pI �Oq� � I Ñ Prop
Output Value O � tAu

Figure 3: Notations used in operational semantics definition

upd1pΣ, x, I, Oq �

$'&
'%

ΣrxÑ ADTpOqs if I � ADTp�q ^O � K

Σ� x if I � ADTp�q ^O � K

Σ if I � SCAp�q

updpΣ, x�, I�, O�q � foldpupd1,Σ, x�, I�, O�q

Figure 4: Auxiliary functions used in operational semantics definition
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Ψ $ pΣ, sq ó Σ1

vewΣ � SCAp�q vxwΣ � ADTp�q

pΣ, x :� eq ó ΣrxÑ vewΣs
Assign

pΣ, skipq ó Σ
Skip

pΣ, s1q ó Σ1 pΣ1, s2q ó Σ2

pΣ, s1; s2q ó Σ2
Seq

pvewΣ � ADTpwq ^ w � 0^ pΣ, sT q ó Σ1q _ pvewΣ � ADTp0q ^ pΣ, sF q ó Σ1q

pΣ, if e tsT u else tsF uq ó Σ1
If

pΣ, if e ts;while e tsuu else tskipuq ó Σ1

pΣ,while e tsuq ó Σ1
While

Ψplq � pP,Qq Σpx�q � I� P pI�q vywΣ � ADTp�q
NoDuppx�q |O�| � |I�| QpI�, O�, Rq Σ1 � updpΣ, x�, I�, O�q

Ψ $ pΣ, y :� call l px�qq ó Σ1ry Ñ Rs
Call

Figure 5: Big-step operational semantics of Facade (the “RunsTo” relation)

Ψ $ pΣ, sq Ó

vewΣ � SCAp�q vxwΣ � ADTp�q

pΣ, x :� eq Ó
�������������������������������� Assign

pΣ, skipq Ó
��������� Skip

ps1,Σq Ó @Σ1. pΣ, s1q ó Σ1 ñ ps2,Σ
1q Ó

ps1; s2,Σq Ó
���������������������������������������� Seq

pvewΣ � ADTpwq ^ w � 0^ pΣ, sT q Óq _ pvewΣ � ADTp0q ^ pΣ, sF q Óq

pΣ, if e tsT u else tsF uq Ó
�������������������������������������������������������������������� If

pΣ, if e ts;while e tsuu else tskipuq Ó

pΣ,while e tsuq Ó
���������������������������������� While

Ψplq � pP,Qq Σpx�q � I� P pI�q vywΣ � ADTp�q NoDuppx�q

Ψ $ pΣ, y :� call l px�qq Ó
��������������������������������������������������������������������������� Call

Figure 6: Big-step operational semantics of Facade (the “Safe” predicate)
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