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Challenges for General Attribute Systems

Static evaluation
Is there a static evaluation strategy, which is generally applicable?

@ an evaluation strategy can only exist, if for any derivation tree the dependencies
between attributes are acyclic

@ it is DEXPTIME-complete to check for cyclic dependencies
[Jazayeri, Odgen, Rounds, 1975]

Ideas

| Let the User specify the strategy |
Determine the strategy dynamically ‘

©| Automate subclasses only |
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Challenges for General Attribute Systems

Static evaluation
Is there a static evaluation strategy, which is generally applicable?

@ an evaluation strategy can only exist, if for any derivation tree the dependencies
between attributes are acyclic

@ itis DEXPTIME-complete to check for cyclic dependencies
[Jazayeri, Odgen, Rounds, 1975]

Subclass: Strongly Acyclic Attribute Dependencies

Idea: For all nonterminals X compute a set R(X) of relations between its attributes, as an
overapproximation of the global dependencies between root attributes of every production
for X.

Describe R(X)s as sets of relations, similar to D(p) by

@ setting up each production X — X; ... X}’s effect on the relations of R(X)
@ compute effect on all so far accumulated evaluations of each rhs X;'s R(X;)
@ iterate until stable
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Subclass: Strongly Acyclic Attribute Dependencies

The 2-ary operator L[i] re-decorates relations from L

L[i] = {(ali], bi]) |
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L[i| re-decorates relations from L
L[i] = {(ali], b[i]) | (a,) € L}

7 projects only onto relations between root elements only
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L|[i] re-decorates relations from L

Lli) = {(a[d], b[a)) | (a,0) € L}
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L[] re-decorates relations from L
L[i] = {(ald], bli]) | (a,b) € L}
o projects only onto relations between root elements only

m0(8) = {(a,0) | (a[0],[0]) € S}
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L] re-decorates relations from L
L[] = {(ali], bIi]) | (a,b) € L}
7o projects only onto relations between root elements only
70(S) = {(a,b) | (al0],b[0]) € S}

[=]%... root-projects the transitive closure of relations from the L;s and D
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L] re-decorates relations from L
Lli] = {(ali], bfi)) | (a,b) € L}
70 projects only onto relations between root elements only
70(8) = {(a,b) | (al0], b[0]) € S}
[.7%... root-projects the transitive closure of relations from the L;s and D

[P (L, s L) =]rof (D) U LA [ U - U L))
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L[] re-decorates relations from L
L[] = {(ali], o[ | (a,b) € L}
7o projects only onto relations between root elements only
m0(8) = {(a,b) | (al0],b[0]) € S}
[.]7... root-projects the transitive closure of relations from the L;s and D

Ipl* (L1, ..., L) = 7o ((D(p) U L1 [1] U... U Lg [k])T)

Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L[] re-decorates relations from L
L[i] = {(ald], bli]) | (a,b) € L}
o projects only onto relations between root elements only
70(8) = {(a,b) | (al0], b[0]) € S}
[.]¢... root-projects the transitive closure of relations from the L;s and D

Pl* (L1, L) = 7o ((D(p) U La [1] U... U Ly [R])T)
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L] re-decorates relations from L
L[] = {(ali], bIi]) | (a,b) € L}
7o projects only onto relations between root elements only
70(S) = {(a,b) | (al0],b[0]) € S}

[.]%... root-projects the transitive closure of relations from the L;s and D

pl* (L, - .., L) = mo((D(p) U L[] U... U Ly [k])*)

R maps symbols to relations (global attributes dependencies)

RO (U [Re) - R @R Ry 1vep

R(X)D0 |Xe(NUT)
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Subclass: Strongly Acyclic Attribute Dependencies
The 2-ary operator L|[i] re-decorates relations from L
Lli) = {(a[d], b[a)) | (a,0) € L}
o projects only onto relations between root elements only
m0(S) = {(a,0) | (a[0], b[0]) € S}
[.]7... root-projects the transitive closure of relations from the L;s and D
) (L1, L) = 7o ((D(p) UL1[1] U... U L [K))+)
‘R maps symbols to relations (global attributes dependencies)
R(X) 2 (P (R(X), -, R(X) |92 X = Xa . XD [pEP
R(X)20 |Xe(NUT) Strongly Acyclic Grammars
The system of inequalities R (X)

@ characterizes the class of strongly acyclic Dependencies
@ has a unique least solution R * (X)) (as [.]* is monotonic
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