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   Dynamic scoping
was a historical non-sense.

old Fortran
old Lisp

1960-70s
they didn’t know
how to implement
the static scoping!

No modern language use dynamic scoping.
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let proc f(x) = call f(x)
in call f(1)
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Memory cell’s lifetime
in our imperative language

let
  x := 1
in 
 x := x+1;
 let 
  y := 0
 in
  y := x+1;
  y := y-1
 end;
 write x+2
end

Memory cell’s life time
is equal to its scope.

We can check this property
against the semantic definition
(though hard to formally prove it).

This simple property will no longer be
true when we extends the language
to compute “pointers” & “functions.”
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Not a bad language, I’m happy:
-can name memory cells
-can name program codes
-names with scopes
-recursive calls
-call-by-value, call-by-reference
-for-loops, while-loops
-integer I/O

But, very primitive for 
data structures!
-can you compute trees?
-can you compute cars?
-can you compute sets?
-yes, but…
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Record is very convenient
in building non-primitive
data structures.
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Note:
 record �7
 #% <)9 %8
 5� F,��.
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Note:
 record �6
 #% <)9 %8
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record� 4E C�� #%  &>�9 *$7
:;� A��� ?+@! '�� / * 2�:

let 
  x := {id := 8303, weight := 64}
in
  x
end

x l1
l2

{id:l1, weight:l2} 8303
64

f(

)

#%  l1� l29 *$6 1; �

?
More about this later (“memory management”)
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let
  item := {id := 200012, age := 20}
in 
  item.id + item.age

let 
  tree := {left:={}, v:=0, right:={}}
in
  tree.left := 1;
  tree.right := {left:={}, v:=2, right:=3};
  call add(tree);

eg)

eg)
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Not a bad language, I’m happy:
-can name memory cells
-can name program codes
-names with scopes
-recursive calls
-call-by-value, call-by-reference
-for-loops, while-loops
-integer I/O
-primitive values: integers, booleans
-compound values: records

But, should memory 
be always named? Or, why not
- locations as values?
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Locations as values

E -> …
   | malloc(E)
   | &x | *E
   | E := E

let
  x := 0
in 
 let 
  y := malloc(1)
 in
  x := y
 end;
 *x := 1;
 write *x;
endlet x := malloc(1);

    y := 0
in *x := y; x := &y
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