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Synthesized Attributes

Grammar
e0 → n { Lit }
e1 → e2 "+" e3 { Add }

Signature
trait Sig[E] {
    def Lit: Int  ⇒ E
    def Add: (E, E) ⇒ E
}

Equations
e0.value = n
e1 .value = e2.value + e3.value

Algebra
val Alg = new Sig[Int] {
    def Lit = n ⇒ n
    def Add = (e2, e3) ⇒ e2 + e3
}
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compose(          ,         ) = 

Extensible Records
trait HasValue { def value: Int }
trait HasLeft { def left: Bool }
def mix[A, B]: (A, B) ⇒ A with B

Dependency Tracking
trait Sig[-E, -C, +O] {
    def Lit: Int  ⇒ C ⇒ O
    def Add: (E, E) ⇒ C ⇒ O
}
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def  compose
             [E1, C1, O1, E2, C2 >: C1 with O1, O2]
             (alg1: Sig[E1, C1, O1],
              alg2: Sig[E2, C2, O2]):
                     Sig[E1 with E2, C1, O1 with O2]
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Object algebras correspond
to synthesized attributes
(bottom-up data-flow)

We extend object algebras
to support inherited attributes
(top-down data flow)

We assemble multiple algebras
to support L-attributed grammars
(arbitrary one-pass compiler)
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Modularizing a One-Pass Compiler

● existing one-pass compiler for a subset of C
● 9 nonterminals
● written for teaching at Aarhus university

(not by the authors of the present paper)
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Monolithic 
compiler
1 file
807 lines of Java code
entangled

Modularized 
compiler
ca. 25 files
1620 lines of Scala code
modular
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Properties of the Encoding

Modular
Attributes are defined and type-checked separately

Scalable
Scala code size is linear in AG specification size.

Compositional
Each AG artifact is represented as a Scala value.
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