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Semantic Analysis

Scanner and parser accept programs with correct syntax.
@ not all programs that are syntacticallly correct make sense

@ the compiler may be able to recognize some of these

@ these programs are rejected and reported as erroneous
@ the language definition defines what erroneous means

@ semantic analyses are necessary that, for instance:

@ check that identifiers are known and where they are defined
@ check the type-correct use of variables
@ semantic analyses are also useful to
o find possibilities to “optimize” the program
@ warn about possibly incorrect programs

~» a semantic analysis annotates the syntax tree with attributes
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Chapter 1:
Attribute Grammars
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Attribute Grammars

@ many computations of the semantic analysis as well as the code generation operate on
the syntax tree

@ what is computed at a given node only depends on the type of that node (which is
usually a non-terminal)

@ we call this a /local computation:

@ only accesses already computed information from neighbouring nodes
@ computes new information for the current node and other neighbouring nodes

Definition|attribute grammar]

An attribute grammar is a CFG extended by
@ a set of attributes|for each non-terminal and terminal
9| local attribute equations |

Example: Computation of the empty[r] Attribute

Consider the syntax tree of the regular expression (alb)*a(alb):
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Attribute Grammars

@ many computations of the semantic analysis as well as the code generation operate on
the syntax tree

@ what is computed at a given node only depends on the type of that node (which is
usually a non-terminal)

@ we call this a local computation:

@ only accesses already computed information from neighbouring nodes
@ computes new information for the current node and other neighbouring nodes

Definition attribute grammar
An attribute grammar is a CFG extended by

@ a set of attributes for each non-terminal and terminal
@ local attribute equations

@ in order to be able to evaluate the attribute equations, all attributes mentioned in that
equation have to be evaluated already
~> the nodes of the syntax tree need to be visited in a certain sequence
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Example: Computation of the empty[r| Attribute

Consider the syntax tree of the regular expression (a|b)*a(alb):

5/72




Example: Computation of the empty|r] Attribute

Consider the syntax tree of the regular expression (alb)*a(alb):

5/72

Example: Computation of the empty|r] Attribute

Consider the syntax tree of the regular expression (a|b)*a(alb):

5/72




