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let  /* The eight queens solver from Appel */
    var N := 8
    type intArray = array of int
    var row := intArray [ N ] of 0
    var col := intArray [ N ] of 0
    var diag1 := intArray [ N+N-1 ] of 0
    var diag2 := intArray [ N+N-1 ] of 0
    
    function printboard() =
        (for i := 0 to N-1
         do (for j := 0 to N-1
             do print(if col[i]=j then “ O” else “ .”);
             print(“\n”));
         print(“\n”))
         
    
    function try(c: int) =
        var x: int := $Exp
        if c=N then printboard()
        else for r := 0 to N-1 do
             if row[r]=0 &
                   diag1[r+c]=0 & diag2[r+7-c]=0
             then (row[r] := 1; diag1[r+c] := 1;
                   diag2[r+7-c] := 1; col[c] := r;
                   try(c+1);
                   row[r] := 0; diag1[r+c] := 0;
                   diag2[r+7-c] := 0)
in try(0) end
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c : int

if - conditional expression

col : intArray

diag1 : intArray

diag2 : intArray

row : intArray

N : int

plus - addition expression
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$Var

$Exp + $Exp

$Exp & $Exp

while $Exp do $Exp

if $Exp then $Exp

$Occ[$Exp]

N
c

$Exp + $Exp

if $Exp then $Exp

row[$Exp]
col[$Exp]
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Analysis
Service

rules
  [[ ( ) ^ ( ) :  ]] :=
     { } -> ,  // declare x as variable reference
     { } |-> , // check that x resolves to a declaration
      : .       // type of declaration is type of reference
 
  [[ ( , ) ^ ( ) :  ]] :=
     [[  ^ ( ) :  ]],
      == ( , ),
     [[  ^ ( ) : () ]].
     
  [[ ( , ) ^ ( ) : () ]] := 
     [[  ^ ( ) : () ]], 
     [[  ^ ( ) : () ]].
     
  [[ @ ( , ) ^ ( ) : () ]] := 
     new ,  -P-> ,
     @ .  := ,
     {“ ”@ } <- ,
     {“ ”@ } : (),
     [[  ^ ( ) : () ]], 
     [[  ^ ( ) : () ]].

Parser
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module 

imports 
imports 

context-free syntax
 
  .Var = 
  .Subscript = << >[< >]> 
  
  .Plus    = [[ ] [ ]]   {left}
  .Minus   = [[ ] - [ ]]   {left}
  .And     = [[ ] [ ]]   {left}
  
  .If = <if < > then < >>
  .While = <while < < >>
 
  .VarDec = < < > : < > < >> 
  
  .VarDecNoType = <var < > := < >> 

  .Var =  
  
   =  
  
   =    

  .Assign = << > := < >> 
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let

type var function

for callset

var function...
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let  /* The eight queens solver from Appel */
    var N := 8
    type intArray = array of int
    var row := intArray [ N ] of 0
    var col := intArray [ N ] of 0
    var diag1 := intArray [ N+N-1 ] of 0
    var diag2 := intArray [ N+N-1 ] of 0
    
    function printboard() =
        (for i := 0 to N-1
         do (for j := 0 to N-1
             do print(if col[i]=j then “ O” else “ .”);
             print(“\n”));
         print(“\n”))
         
    
    function try(c: int) =
        var x: int := $Exp
        if c=N then printboard()
        else for r := 0 to N-1 do
             if row[r]=0 &
                   diag1[r+c]=0 & diag2[r+7-c]=0
             then (row[r] := 1; diag1[r+c] := 1;
                   diag2[r+7-c] := 1; col[c] := r;
                   try(c+1);
                   row[r] := 0; diag1[r+c] := 0;
                   diag2[r+7-c] := 0)
in try(0) end
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