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Programming Languages

|. Syntax — the form...
2. Semantics — the meaning...
3. Pragmatics — the implementation...

...of programming languages




Abstract Machine

|. Code component

2. State component




Operational Execution

Program ® |Inputs — Input function

Initial configuration
(Intermediate configurations...)

Final configuration

Output function = Answer




Configuration
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The OS “game board”

Abstract Machine

Program Input

function
Inputs /

®@=———> |[nitial configuration

Output

Answer unction Final configuration
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Example Language -
Syntax

Expr ::= Num |
AFExpr
Expr ® Expr

Num 1s a predefined set of 1integer
numbers (a.k.a. Z).




EXPressions

Expr={...,0,1,2,..., A0, A1, A2 00,001,002
(A0)©1,(A0) ®2,0 (A0),0® (A1),0 (A2),A(0®0),A(0> 1),
NO0O2),...}




Small-step Operational
Semantics

/ /
n,n € Num e,e1,ea,e € Lapr

e = e
An = —n Ne = Ne

e1 = €

e1 e = e ©es
eo = €

e1 ®ey = e ©eé

non =n+n’




