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Reliability Evaluation Method of Storage System Based on
7. Language and Bayesian Network

WANG Yingying, ZHUANG Yi, SUN Yifan
(School of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics,
Nanjing 211106, China)

Abstract: The existing reliability evaluation methods of storage systems are difficult to describe its reliability character-
istics dynamically, and it is also difficult to reflect its relationship with time. Aiming at this problem, a reliability evaluation
method combining Z language, continuous-time Markov chain and Bayesian network is proposed. This method abstracts the
storage system into two levels, which are divided into two parts, functional unit and storage system as a whole. When evalu-
ating the reliability of functional units, a reliability model based on Z language is established. Since its state transition with
respect to time conforms to the properties of the Markov chain, a continuous-time Markov chain is introduced for the evalua-
tion. In order to express more clearly the multi-state relationship between the storage system and each functional unit, the
functional unit failure rate and the Bayesian network between the overall failure rates of the storage system are constructed.
The overall reliability of the storage system is calculated based on the Bayesian network, and the key reliability modules are
obtained. Finally, the example analysis and calculation show that the proposed reliability evaluation method can accurately
describe the state transition of the storage system, quantify the reliability of the storage system, and obtain its reliability,
which has certain practical value.
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FEZ (D H, Aeo (0 FIRTE ¢ I Z DY RE A ITIY R B40%
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W, Pe(0) 2575 ¢ IEZII MEU (AR 25k 22 50 i ME R, [
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AR, ¢ R BT B2 T Rk A B R
EHE 2 (b BRI —4 3X3 Pk, HEARRIE L
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B, PRRREHERXRZ PN ERRE, D S8R
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1—2 MFU ) Avru ( l‘)/\nmmd 11— /\r)mmd DA MFU )
T = ARecovery 1—2 Recovery 0
0 0 1

(9
Frih, Besr s (7)) ~ (9) Al {8 MFU [R5 1 R 07
2, = A0 FrR.
‘JPN(/) Py(t) % (1— e 4 Pr(t) % Ageaowers
Po(t') = Pe(0) & % Apueea T P % (1 — Ageeorers)
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(10)
R (10) Ay REAY SRR, B0 AT A B D RE A AL ¢
B 2 i T AR RS AR A A . PRUL . DO BEARERAE ¢ B 0 B Al
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BT 3R T LAAE X A7 i 3R 0 (R R AT 0] 5 R DA
A 3C ST AT R PR C B A it R G0 A IR T 2 DL i 3 I 4% Sy
RGP A SRR A (MSR-BN, memory system reliabil-
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RG] SR T PR
AT DA AR 2S5 540 3 A7 FR 45 N ) B B 0T I AS TR IR
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T RN R SR AL, MSR-BN AR Y 5y 4 430
REELTCRAN, AR A AKX RS A
WA . TSR T LA B /248 R % MSR-BN 71,

3) B B S SR PR AR AE 1 MSR-BN
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