
CSE 309: Compiler

Tanvir Ahmed Khan
takhandipu@gmail.com

Department of Computer Science and Engineering
Bangladesh University of Engineering and Technology.

April 12, 2015



Recap



Syntax-Directed Translation



Syntax-Directed Translation

I source language translation is completely driven by Syntax
analyzer or, Parser

I grammar written for parsing is augmented with information to
control,

I Semantic analysis
I Translation

attribute grammar



Attribute Grammar

I each grammar symbol is associated with attributes,
I value
I type
I memory location



Today’s Topic

Syntax-Directed Translation, Contd.



How to Compute Attribute Values

I using semantic rules associated with each production in a
grammar

I E → E + T
I E → E1 + T
I E → E1 + T {E.code=E1.code||T.code||’+’.code}

E

E1 T

I attribute value for a parse node
may depend on information from
its

I children nodes below,
E .val = E1.val + T .val

I siblings,
T .type = E1.type

I parent node above,
E1.scope = E .scope
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Attribute Types

Based on how attributes are computed, two types of attributes,

I synthesized attributes

I inherited attributes



Synthesized Attributes

I left-side attribute is computed from the right-side attributes
X → Y1Y2 . . .Yn

{X .a = f (Y1.a,Y2.b, . . . ,Yn.a)}
I attributes that are passed up a parse tree

E

E1 T

I E .val = E1.val + T .val
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Inherited Attributes

I right-side attribute is computed from the left-side attribute or,
other right-side attributes
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Attribute Grammar Example

Parsing Grammar,

P → DS
D → var V ; D
D → ε
S → V := E ; S
S → ε
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Attribute Grammar Example

Syntax-Directed Translation,

P → DS {S.dList=D.dList}
D1 → var V ; D2 {D1.dList=D2.dList.append(V .name)}
D → ε {D.dList={}}

S1 → V := E ; S2
{check(V .name,S1.dList);
S2.dList=S1.dList;}

S → ε {}
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Reference

I 16: Syntax-Directed Translation
From CS 143 Compilers Course

http://web.stanford.edu/class/archive/cs/cs143/cs143.1128/handouts/160%20Syntax-Directed%20Translation.pdf

