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Chapter 2 (2.3)

Syntax-Directed Translation



Syntax Directed Translation

* eXpr —expr, - term
translate expr,.
translate term;

handle +;

* Attributes: any quantity attached to a programming
construct.

* Translation scheme: Attaching program fragments to the
productions of a grammar, executed during syntax
analysis, producing a program translation.



Postfix Notation

* No parenthesis needed

e E,opE, = E/E; op
(9-5)+2 — 95-2+
9-(5+2) — 952+-

* Scan from left to right
952+-3* — 97-3* — 23* —» 6



Synthesized Attributes

Syntax directed definition associates:

— Each grammar symbol — attributes.

— Each production — semantic rules to compute attributes.

Annotated parse tree.
Synthesized vs. inherited
attributes.

expr — expr; + term

expr.t = expr,.t|| term.t || ‘+’
expr — expr,; — term

expr.t = expr,.t|| term.t || -’
expr — term expr.t = term.t

term — 0 term.t=°0 ...etc

expr.t=93-2+

o

expr.t=93- + term.t=2
expr.t=9 - termit=>5 2
term.t1=9 5

9



Simple Syntax Directed Definitions

* String representing translation of the head =
concatenation of translations of non-terminals of the
body 1n the same order + optional additional string

interleaved.



Tree Traversals

* Depth-first: visit children first.

procedure visit (node N) {

for ( each child C of N, from left to
right ) A

visit (C);

}

evaluate semantic rules at node N;j;

;

* This 1s postorder (vs preorder).



Translation Schemes

* Attaching program fragments (semantic actions) to productions.

rest — term {print(‘+’)} rest,

* Position of semantic action in the production is significant.

e FXx: TBS??
expr — expr, + term {print(‘+’)} // \
expr — expr, - term {print(‘-’)} + term {print('+')} rest;

expr — term

term — () {print(‘O’)} eTpr . _
term — 1 {print(‘1°)} // \‘a
/ e_'];p'r‘ + term {prmt (f+f)}
term — 9 {print(‘9’)} exTpT - term, {éfint(’—’)} 2 {pri\nt("Q")}
term, 5 {pri\nt("S")}
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