Semantics
Describing the meaning of program
· Programmers need to know precisely what statements of a language do
· English explanations in language manuals are often imprecise and incomplete
· Semantics formalism are needed by programmers and compiler writers
· Operational semantics:
· Describe the meaning of a program by executing its statement on a machine(virtual or real)
· The changes that occur in the machine’s state when it execute a given statement define the meaning of that statement
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State 2 (after
execution of code)
· Describing the operational semantics of a high level language statements requires the construction of a real or abstract (virtual) computer
Examples
· The syntax of a Java while statement is:

while (<Boolean_expr>) <statement>

And the semantics of this statement form is that when the current value of the Boolean expression is true, the embedded statement is executed. Otherwise, control continues after the while construct.

· The hardware of a computer is a pure interpreter for its machine language
· A pure interpreter of a programming language can be constructed in software (interpreter is a virtual computer)
Problem with this approach
1. Complexities of the hardware and the operating system will make the interpreter difficult to understand
2. The semantics definitions done this way would be available only for those with an identically configure computer (machine dependent)
A better alternative is to make complete simulation:
· Build a translator
To translate source code to machine code of an idealized computer
· Build a simulator
Build simulator for the idealized computer
This approach describe the meaning of a high level language statements in terms of statements in a simpler, lower level language.
Example
for( exp1; exp2; exp3){

-

-
}
for( i = 0; i < 50; i = i + 1 ){

-

-
} 
Operational semantics
exp1:
loop:
if exp2 == 0 goto out

-

-

-

exp3

goto loop
out:
-

-

· First and most significant use of format operational semantics was to describe the semantics of PL/1 (Wagner, 1972)
· That particular abstract machine and the translation rules for PL/1 were together named:
The “Vienna Definition Language” (VDL) after the city where IBM devised it
Machine state changes
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