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e Does a global predicate ¢ hold throughout the

computation?
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Predicate Detection Semantics
e Perfect predicate detection Semy:

— (5) If the algorithm triggers a detection, then ¢ has
held in the computation.

— (L) If ¢ holds, then the algorithm will eventually
trigger a detection.

e Stabilizing predicate detection Semy:
— L and &8S.

e Infinitely often accurate predicate detection Sems:
— L and OGS,
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Focus

e Which predicate detection semantics are achievable in
asynchronous systems where crash faults can happen?

e Use asynchronous systems augmented with (unreliable)
failure detectors.

e Relevant failure detector classes:

— Perfect P and eventually perfect &GP [CT96].
— Infinitely often accurate OOP [GM98].
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Most interesting Result

e P not sufficient for perfect predicate detection.
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Types of Failure Detectors

e QM — Query model (Chandra and Toueg [CT96]):

Query-style failure detectors.

— Spurious detections can go unnoticed.

e IM — Interrupt model (Garg and Mitchell [GM98]):

Interrupt-style failure detectors.

— Every detection reaches application.

e We use interrupt-style ones.
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Solvability of Problems

e If a problem P is solvable using D in QM, then P is
solvable in M.

— Proof idea: IM is more restrictive.

e Vice versa? (P solvable in IM = P solvable in QM.)

e Only for D € P or &P, not for D € OCP.
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Proof ldea

e Use converter task which regularly queries failure
detector.

opeationd opeationd up
state of P stateof P
down
interrupt style quey style A up
failure detector failure detector ?
L — down
. . periodic queies |
A\ notify A corverter task : I up
simulating interrupt
style failure detector down
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Summary
e Predicate detection in crash-affected systems.

e Which predicate detection semantics are achievable
using which types of failure detectors?

e Must go for stabilizing predicate detection semantics in
many practical settings.

e Interesting aspect: IM vs. QM.

e For more details see WSS paper [GP0la] and IBM
Research Report [GP0O1b] for full proofs.
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