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Transform:  (n)   A::={A::={ββ1}B1...{1}B1...{ββk}k}BkBk{{αα}}

in

       A::=MA::=Mn1n1 B1...  B1... MMnknk Bk Bk{[{[αα]}]}

        M      Mn1n1::= ::= εε {[ {[ββ1]}1]}

......

              MMnknk::= ::= εε {[ {[ββk]}k]}

Inner ActionsInner Actions of the descendant schemes are transformed into final actions of ε-productions 

that are introduced by the Markers. 

One MarkerMarker uniquelyuniquely identifies identifies the position,the position, inside a production, and allows to handle:

 inherited attributes of a symbol  as synthesized attributes of a marker

TranslationTranslation

DescendantDescendant

   Scheme   Scheme

Translation Translation 

 Ascendant Ascendant

  Scheme  Scheme

L-L-attributed Bottomattributed Bottom-up-up

  TransformationsTransformations: : MarkersMarkers
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Transform:  (n)  A::={A::={ββ1}B1...{1}B1...{ββk}k}BkBk{{αα}}

in

       A::= A::= AAnknk Bk Bk{[{[αα]}]}

              AAnknk::= ::= AAnknk-1-1Bk-1 {[Bk-1 {[ββk]}k]}

......

        A      An2n2::= A::= An1 n1 B1{[B1{[ββ2]}2]}

      A      An1n1::= ::= εε  {[{[ββ1]}1]}

Descendant

   Scheme

Ascendant

  Scheme

L-L-attributed Bottomattributed Bottom-up-up

  TransformationsTransformations: : FactorizationFactorization

Inner ActionsInner Actions of the descendant schemes are transformed into final actions of productions 

of the new added grammaticals that are as many as the positions inside the production. 

The new symbol Anj uniquelyuniquely identifies identifies the j-the j-th th position,position, inside n-th production of A, and allows to handle:

 inherited attributes of a symbol  as synthesized attributes of new symbol
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S::=U {U.n=0;}

U::=U1 a {U1.n=U.n+1;}

U::=ε {print(U.n);}

S::= {U.n=0;} U

U::= {U1.n=U.n+1;} U1 a

U::= {print(U.n);}ε
Translation scheme

M
A
R
K
E
R
S

S::= M1 U

U::= M2 U1 a

U::= M3 ε
M1::= ε{U.n=0;}

M2::= ε{U1.n=U.n+1;}

M3::= ε{print(U.n);}

S::= M1 U

U::= M2 U1 a

U::= M3 ε
M1::= ε{push 0;}

M2::= ε{push(top+1);}

M3::= ε{print(top);}

Stack Action Translation 

Marker Marker Based TransformationBased Transformation

 How  How do do actions have to be changedactions have to be changed??
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S::= M1 U

U::= M2 U1 a

U::= M3 ε
M1::= ε{push 0;}

M2::= ε{push(top+1);}

M3::= ε{print(top);}

S::=U {U.n=0;}

U::=U1 a {U1.n=U.n+1;}

U::=ε {print(U.n);}

How does depth-first tree visit change

(postorder)

0(S)

1(u)

3(U)

2(U)

4(ε)

5(a)

6(a)

0(S)

2(U)

4(U)

1(M1)

5(M2) 6(U)

10(a)

7(M3)

9(a)

8(ε)

3(M2)

4->3->5->2->6->1->0

1->3->5->7->8->6->9->4->10->2->0

Marker Marker Based TransformationBased Transformation

 How  How do Parse do Parse Trees changeTrees change??
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S::= M1 U

U::= M2 U1 a

U::= M3 ε
M1::= ε{push 0;}

M2::= ε{push(top+1);}

M3::= ε{print(top);}

(k) A::=B1…Bn {α} Action(In,x)=R/k

x

Bi e i loro attributi Bi.s  sono

stati calcolati dalle preceden-

ti riduzioni (figli - depth first)

A.s=[α] e’ calcolato: puo’ dipendere

 solo da sintetizzati di Bi (figli di A)

tutti sullo stack

Goto(Jm,A)=I

In   Bn     Bn.s

I1    B1    B1.s
Jm  Am  Am.s

….

x

I        A      A.s
Jm   Am  Am.s

input

Stack di
controllo

stato

simbolo

attributo

Prima della

riduzione

dopo la

riduzione

produzione Tabelle riconoscitore LR

Marker Marker Based TransformationBased Transformation

 Attribute Evaluation  Attribute Evaluation -1-1
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S::= M1 U

U::= M2 U1 a

U::= M3 ε
M1::= ε{push 0;}

M2::= ε{push(top+1);}

M3::= ε{print(top);}

aa

I4    M3

I3    M2      2

I2    M2      1

I1    M1      0
Jm  Am  Am.s

2

↑

In this case, evaluation cannot behave in this way

because the new grammar is not more LR(1)

Marker Marker Based TransformationBased Transformation

 Attribute Evaluation  Attribute Evaluation -2-2

This is why Factorization may be considered a

better alternative to the use of Markers.



7/7 AttributeGrammarsE-part4.pdf (7/7)2013-12-06 10:02:58

25

•• Top-downTop-down:
– Translation Invariants
– Translation of actions, α, containing attributes in actions on I/S stack positions

•• BottomBottom-up-up:
– Translation Invariants
– Translation of actions, α, containing attributes in actions on C stack positions

matters not covered

Analisi Statica

Oblivious Evaluators

Implementation


