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Is this good?
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What are High Quality Implementations?

An implementation is a set of valid executions.
Possible quality constraints
» All executions have a lower bounded quality.

> All executions are quality optimal.

> All executions are almost quality optimal.
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Threshold Synthesis

The threshold synthesis problem asks, given ¢ € @Q, and
> € {>, >}, that the implem. f satisfies for all valid inputs wu:

val(u ® f(u))>c

Sum-specification and Implementation
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Implementation ensures value of at least 3 for all pairs.
Sum(b®d) =6, Sum(a’b®d*)=i-1+2
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Best-value Synthesis

The best-value synthesis problem asks that the
implementation f satisfies for all valid inputs wu:

val(u ® f(u)) = bestVal(u) := sup, val(u ® v),

that is, the maximal value achievable for input w.

Sum-specification

bestSum(b)
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No best-value implementation exists.
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Approximate Synthesis

The approximate synthesis problem asks, given ¢ € @), and
<q € {<, <}, that the implem. f satisfies for all valid inputs wu:

bestVal(u) — val(u ® f(u))<c

Sum-specification and Implementation
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Implementation ensures value of at most 2 less the best value.

Sum(b®d) =6 bestSum(b) = 6
Sum(ab®cd) =5  bestSum(ab) =5
Sum(a’b ® c'd) =i bestSum(a’b) =i+2, fori>2
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Results

Spec || Sum- Avg- Dsum-
Problem automata automata automata
strict NP NncoNP | NP NcoNP NP
threshold
non-strict NP NncoNP | NP NncoNP NP ncoNP
threshold
best-value PTIME PtiME [AKL10] | NP N coNP

[AKL10]
strict EXPTIME-C decidable NEXPTIME for
approximate || [FJLT17] EXPTIME-hard | discount 1/n
non-strict EXPTIME-c decidable EXPTmME for
approximate || [FJLT17] EXPTIME-hard | discount 1/n
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