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In this paper, we present analytic modeling taxopdan availability modeling and evaluation
using availability model of a virtualized systemmallytic modeling techniqugy[10] can be categorized
into three types: combinatorial models (a.k.a. state-space models), state-space space models and
hierarchical models. Combinatorial modeling para®i®][8] such as reliability block diagram (RBD),
reliability graph (Relgraph), fault tree (FT) caa bsed to construct availability models. Combiriator
modeling techniques are easy to use and assundtigtistl independence between system components
allow a relatively quick solution. Each componeaih ©iave attached to it a probability of failurdaidure
rate, a distribution of time of failure, steadytstand instantaneous unavailability, etc. Combiiato
models can be solved using algorithms such asrfagissum of disjoint products (SDP), binary demisi
diagram (BDD)14] and so on. Extremely large combinatorial medsdn be solved by deriving upper
and lower bound43]. However, combinatorial models can not eabiydle failure/repair dependencies
(e.g., shared repair, warm/cold spares, imperfegemmge, etc). In order to model complex interactio
between system components, Markov chains or monerghly state-space models can be [8ed
Markov chains generally consist of state(s) antedtansition(s). State can keep track of systatust
such as number of functioning resource of each, tyfage of recovery for each failed resource, atioo
of resources to tasks, etc. A transition can ofimum any state to any other state and can als@sept a
simple or a compound event. The assumption of exmted distribution in continuous time Markov
chain (CTMC) can be relaxed; it then can becomeerai-8larkov process (SMP)[2], a Markov
regenerative proceqgd2] or a non-homogeneous Markov chain. In Markaviand non-Markovian
models may have state space explosion problemar@eness problem). Stochastic Petri nets ($8IN)
stochastic Reward nets (SRN), and fluid stochaB#étri nets (FSPNQ}1] can be used for easy
specification and automated generation/solutionraferlying Markov model to tolerate largeness. Also
to avoid largeness problems, hierarchical mi@de1][9] or fixed point iteratiof8] can be used. In
hierarchical (multi-level) models, for an instancembinatorial models such as FT or RBD in the uppe
level and Markov chains in the lower level can Bed: We use an availability model of a virtualized
system as an illustrative example. We use a twelleierarchical model which FT in the upper levetla
CTMCs in the lower level are used and correspon8RYl model is presented.
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