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Survivability QuantificationSurvivability Quantification

! This section discusses an approach to eliminate the fail-rate
in the determination of survivability.

! Source of presentation:
Ð A General Framework for Network Survivability Quantification,

Ð by Yun Liu and Kishor S. Trivedi,
Ð in Proceedings of the 12th GI/ITG Conference on Measuring,

Modelling and Evaluation of Computer and Communication Systems
(MMB) together with 3rd Polish-German Teletraffic Symposium
(PGTS), Dresden, Germany, September 2004.

! Application is telecommunication switching system
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Survivability QuantificationSurvivability Quantification

! Pure Performance Markov Model
Ð n trunks (channels) with an infinite caller population
Ð call arrival process is assumed to be Poisson with rate λ

Ð exponentially distributed holding times with rate µ

Ð Markov chain shows i ongoing calls presented in state i
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Survivability QuantificationSurvivability Quantification

! Pure Availability Markov Model
Ð n trunks (channels) with an infinite caller population
Ð failure rate γ

Ð repair rate τ

Ð state i indicates that there are i non-faulty channels in the system

Page: 4  © 2006  A.W. Krings CS404/504 Survivable Systems and Networks, Lecture 41

Composite Markov ModelComposite Markov Model
State (i,j) indicates that there are i non-failed channels in the system and j of them are

carrying ongoing calls
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T1A1.2T1A1.2  Markov ModelMarkov Model

! Shown is the portion of the previous chain where only the
first failure is considered
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Survivability after 1st FailureSurvivability after 1st Failure

! Note that it does not matter when the failure occurs.
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Truncated composite modelTruncated composite model

! Model is without repair
Ð grey circles and arc represent the removed states and transitions

Ð dotted arcs indicate instantaneous transitions have taken place
È initial probabilities are from truncated composite model
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Survivability QuantificationSurvivability Quantification

! The model is then extended to consider more that one (first)
faults.

! Note that the approach of the paper overcomes the problems
associated with fail-rates, i.e. what is the fail-rate in a
survivable system?


