DENOTATIONAL DEFINITION OF MINI-LANGUAGE CORE SUBSET ¥

Concrete Syntax of Core Subset
<statement sequence> ::= <statement> ; { <statement> ;}

<statement> ::= <assignment statement> [<if statement> [J<loop statement>
O<input statement> [J<output statement>

<assignment statement> ::= <identifier> ;= <expression>

<if statement> ::= if <comparison> then <statement sequence> [else <statement>] end if
<while statement> ::= while <comparison> loop <statement sequence> end loop

<input statement> ::= input <identifier>

<output statement> ::= output <identifier>

<comparison> ::= ( <factor> <comparison operator> <factor> )

<expression> ::= <term> { <add operator> <term>}

<term> ::= <factor> {* <factor>}

<factor> ::= ( <expression> ) O<identifier> O<integer>

<comparison operator> = < < 0= 0z 0> 0=

<add operator> ::= + -

Syntax Domains

P : Prog programs S: Stmt statements
E: Exp expressions C : Comp comparisons
R : Re relations O : Opr operations

[ : Num integer constants V:Va variables

Abstract Syntax Rules
P:=S

S:=8S;;S,0V :=E Owhile C loop S end loop Oif C then Send if Oif C then S, else S, end if
Oinput V Ooutput V

C:=E.RE>
E:=E;OE, 0OV 0Ol
R:=<0O<0=020>02
Oo:=+0-0*

Semantic Domains

conf :Cf=SxFixFi fle :Fi=N"
store :S=Var - N t . T = {true, falsg}’
N iN={.,-2-1,0,1,2 .}°
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Semantic Functions

M:Prog - Fi - Fi S:Stmt - Cf - Cf
C:Comp-S-T E:Exp - S-> N
N:Num - N

Semantic Equations
M[[P]1file; = (J[PII(<AV ., files, nil>)) | 3
S[S1: Soflconf = J[S]I(S[[S4]]conf)
J[V :=E]]conf = <store[E [[E]]store/V], file,, filey>
where store = conf | 1, file; = conf | 2, file, =conf | 3

J[while C loop S end loop]]conf =
if C[[C]](conf | 1) then
J[while C loop S end loop]](S[[S]]conf)
else
conf

g[if C then S end if]Jconf = if C[[C]](conf { 1) then §[S]]conf else conf
g[if C then S; else S, end if]Jconf =if C[[C]](conf | 1) then J[S,]]conf else J[S;]]conf
J[input V]]conf =if file;=nil thenT else <store[hd(file,)/V], tl (filey), filey>

where store = conf | 1, file; = conf | 2, file, =conf | 3
Y[output V]]conf =if store[[V]] =1 thenT else <store, file;, append(file,, list (store[[V]]))>

where store = conf | 1, file; = conf | 2, file, =conf | 3

C[[E 1 < E]]store = if E[[E {]]store < E[[E ,]]store then true else false

C[[E. < E]]store

if E[[E q]]store < E[[E ,]]store then true else false
C[[E. = E]]store

if E[[E {]]store = E[[E ;]]store then true else false
C[[E . # E]]store

if E[[E q]]store # E[[E ;]]store then true else false
C[[E. > E]]store

if E[[E {]]store > E[[E ,]]store then true else false
C[[E. = E]]store = if E[[E {]]store = E[[E ,]]store then true else false
E[[E . + E)]]store = E[[E {]]store + E[[E ,]]store

E[[E . - E,]]store = E[[E {]]store — E[[E ,]]store

E[[E. * E,]]store = E[[E {]]store x E[[E 5]]store

E[[l ]]store = N [[1]]

E[[V ]]store = if store[[V]] =L thenT else store[[V ]]



