CS 4300: Compiler Theory

Chapter 5
Syntax-Directed Translation
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Implementing L-Attributed SDD's



Quick Review of Last Lecture

« Syntax-Directed Definitions
— Syntax-directed definition (SDD): Semantic rules
— Syntax-directed translation scheme: Semantic actions

— Attributes: Synthetic or Inherited
« S-attributed

— Annotated Parse Tree and Its Traversal

 Evaluation Orders for SDDs

— Dependency graph and topological order

— L-attributed SDD
» Can apply depth-first and left to right

* Applications of SDD

— Construction of Syntax Trees



Constructing Syntax Tree
During Top-Down Parsing

L-attributed Definition for Simple Expression

PRODUCTION | SEMANTIC RULES

1) E-TEFE E.node = E'.syn
E'.inh = T.node

2) E'— +TE; | Ej.inh=mnew Node('+', E".inh, T .node)
E'.syn = E].syn

3) E'=- —-TE; Ei.inh = new Node('—', E'.inh, T.node)

E'.syn = E{.syn
4) E'—re E'.syn = E'.inh
5) T—=(FE) T.node = E.node
6) T —id T.node = new Leaf(id, id.entry)
7) T — num - T.node = new Leaf (num, num. val)




Example: Dependency Graph for a-4+c

FE ].-.}Il‘:lnff
T 2 F N
id 1 entry - T ?m_ ‘mu syn
num 3 wal + T B node \“EQ E"™10 Syn
Steps ? | .
7 entry €

2) pl ==new Leaf (1d, entry-a) ;
4) p2 == new Leaf (num, 4) ;

6) p3 ==new Node('-', p, p2 ) ;
8) p4 == new Leaf (1d, entry-c) ;
9) pS ==new Node('+', p3,p4 ) ;



The Structure of a Type

nt[2][3] — array(2, array(3, integer)) =) Type expression

i @

| for int[2][3]
PRODUCTION SEMANTIC RULES {}
T - BC Tt=C.t m‘m&
Ch =B ﬂm
B — int B.t = integer K
integer
B — float B.1 = float
C = [num |C; | C.t= array(numual, C;.1)
Ci.b=0Cb
C — ¢ Ct=Ch,

T generates either a basic type or an array type



Annotated Parse Tree for int[2][3]

T.t = array(2, array(3, integer))

_ fj*h = integer
B.t = wnteger
C.t = array(2, array(3, integer))
int /{/ C.h = integer
[ num.val=2 ] C.t = array(3, integer)
/// C.b = integer
= ' _ [ num.val=3 ] C'.t = integer
PRODUCTION SEMANTIC RULES
T - BC Tt=C.t
Cb =Bt €
B — int B.t = integer
B — float B.t = float
C = [num ] C; | C.t= array(num.val, C.t)
C1.b=Cub
C - e Ct=Ch




