Syntax Directed Translation

     The process of syntax analysis produces a parse tree representation of a source program.  A side effect of the parsing process can be to add attributes to the nodes as part of an attribute grammar production .  Other representations can be generated, from which intermediate code can be generated.

Representations from the parsing process:  Intermediate Forms

1. Parse tree decorated with attributes (syntax tree)

2. Directed Acyclic Graph

3. Prefix or postfix string of operators and operands

Common Translation Process

1. Construct the parse tree

2. Construct the dependency graph (DAG)

3. Produce a topological sort of the graph

4. Evaluate the semantic rules in the order of the sort

Methods of evaluating semantic rules

1. Parse Tree Methods – Evaluate directly from the tree.

2. Rule Based Methods – Determine the evaluation order at compiler construction time
3. Oblivious Methods – Evaluate in the order of the parse.  (Smaller set of potential definitions).

The result of evaluating semantic rules is an intermediate code.

Principle:  Use CFG’s and their associated parsing processes to guide translation.  Translation becomes a side effect of the parsing process.

Notations:

1. Syntax directed definitions – high level, hide implementation details, disregard ordering problems.

E -> E1 + T       E.val := E1.val + T.val

2. Translation schemes – low level, indicate order of attribute evaluations.

E -> E1 + T       E.nptr := mknode(‘+’, E1.nptr, T.nptr)

A syntax directed definition is a generalization of a CFG, but effectively is an attribute grammar.

1. Associate with each grammar symbol a set of attributes.

2. Associate with each grammar rule a set of functions for evaluating the attributes of the symbols in the rule.

3. Grammar rules may also have predicate functions on the attribute values.  (Type Checks)

Attribute types:

1. Synthesized attribute – The value of a synthesized attribute at a node is computed from the values of attributes at the children of that node in the parse tree.

2. Inherited attribute – The value of an inherited attribute is computed from the values of attributes at the siblings and parent of that node.

A syntax directed definition that uses synthesized attributes exclusively is said to be an  S-attributed definition.
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