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product law of reliability, 106
prototype measurement, 17

qualitative analysis, 202
quantitative analysis, 202
quantitative evaluation, 15
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queue
breakdown, 442, 453, 454, 459, 462, 467,
478,479
Erlang B formula, 439
Kendall notation, 427
M/E/1, 468, 480
M/M /oo, 435
M/M/1, 428
closed, 441
response time distribution, 431
M/M/1/K, 435
M/M/m, 433,498
M/M/m/m, 438
MMPP/M/1/K, 474
single, 427
state aggregation, 444

race model, 313
RAID
reliability model, 588
random variable
moments, 43
recovery block, 394
recovery process, 532
redundancy, 115
cold standby, 368
hot standby, 368
warm standby, 368
redundant system with spare, 411
regeneration time point, 543
regular network, 158
graph-visiting algorithm, 166
rejuvenation, 540
reliability, 3, 6, 42, 279
independent components, 280
reliability block diagram, 105, 201, 292
reliability growth, 501
reliability model, 669
renal disease model, 384
renewal density, 76
renewal equation, 77
renewal function, 75
renewal process, 74
repair
as bad as old, 495, 559
as good as new, 495, 559
repair policy, 325
deferred, 328
non-preemptive priority, 325
preemptive priority, 325
repairable fluid level controller, 325
redundant, 326, 472
travel time, 327
travel time, 472
repairable systems
independent components, 284

repairable unit, 41, 72
replacement, 559

retrial queue, 474

return on investment, 245
reward rate, 329, 400

RF channel, 541

risk assessment, 10

ROI, see return on investment
root variable, 251

(s,t)-terminal reliability, 152
S-shaped model, 503
safety, 3, 240, 599
safety analysis, 240
safety-critical, 64, 67, 133
SCADA, 245
scaled sensitivity
availability, 92
SDP, see sum of disjoint products
security, 243, 245, 599
security computer system, 520, 538
security modeling, 243, 245
security quantification, 243, 245
self-revealing failure, 219
semi-Markov model, 509, 578
semi-Markov process, 509, 552,
558, 559
absorbing state, 528
different types of failures, 511
mean time to absorption, 528
multiple absorbing states, 538
planned and unplanned outages, 513
probability of absorption, 538
RF channel, 530
sojourn time, 509
steady-state solution, 510
time-based preventive maintenance, 514
transient solution, 539
two-state model, 510
variance of time to absorption, 535
SEN, see shuffle-exchange network
sensitivity
availability, 91
sensitivity analysis, 26, 110, 118, 125
multi-voltage high-speed train, 614
sequentially dependent failure, 259
series system, 105
availability, 112
exponential case, 107
generally distributed TTF, 109
interval reliability, 114
reliability, 106
series-parallel system, 119
Sf, see survival function

Shannon decomposition, 152, 154, 163, 174, 217,
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shared repair, 320
ship propulsion system, 512
shuffle-exchange network, 127
plus, 129
simulative solution, 19
single component, 358
mass at origin, 359
single unit, 41
skydiver, 294
SMP, see semi-Markov process
software aging, 8, 498, 500, 522
software dependability, 8
software rejuvenation, 523
software reliability growth model, 502
finite failure, 502
infinite failure, 503
SRGM, see software reliability growth model
standby redundancy, 286

Subject Index

three-component system, 273, 281
series-parallel configuration, 276
time-dependent infinitesimal generator,

489
tire subsystem, 554
TMR, see triple modular redundancy
top event, 201, 202
TPM, see transition probability matrix
transient availability, 86
transition probability matrix, 307, 509
transition rate matrix, 358
triple modular redundancy, 134, 136, 137
truth table, 274
turbine control system, 240
two failure modes, 359
two-component system, 272, 360, 364
common cause failure, 372, 397
identical, 361

cold, 286 imperfect coverage, 380
hot, 286 mean time to failure, 377
warm, 286 parallel configuration, 276, 281

state enumeration, 271
state probability vector, 307
state space, 271
state vector, 271
static redundancy, 286
statistical dependence, 34
steady-state availability, 86
stiffness, 577
stochastic reward nets, 469
structural importance, 217
structure function, 271, 274
Boolean expression, 274, 275
success tree, 216
sum of disjoint products, 155, 222, 224,
226, 227
sum of random variables, 286
Sun Microsystems, 123, 137, 650
alarm card, 652
backplane, 655
CPU, 653
Ethernet, 654
power supply, 651
satellite card, 655
SCSI, 655
survivability, 397, 619
survival function, 42
system failure rate, 497, 500
system redundancy, 126, 211

task-oriented measures, 96

TE, see top event

telecommunication switching system, 324, 336,
362, 439

terminal event, 203

test measurement, 17

phase-type distribution, 560

phase-type distribution and CCF, 561

repairable, 284, 370, 518

series configuration, 276, 281

series-parallel, 366

standby configuration, 367

with repair

mean time to failure, 379

two-out-of-three PLC system, 234
two-terminal reliability, 152

unavailability on demand, 370
uncertainty, 27
propagation, 27
undirected networks, 151
uninterruptible power supply, 519, 530, 540
unreliability, 42
UPS, see uninterruptible power supply
useful life region, 45

variance, 44

vehicular network, 526

Vesely—Fussell importance index, 232,
261,262

warm standby, 289, 292, 298

safety analysis, 391

with repair

safety analysis, 393

warm standby system

mean time to failure, 378
WAT, see weighted attack tree
wearout failure, 46
web service request, 114
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weight wireless handoff performance model,
capacity, 174, 178 636
cost, 174, 175 wireless sensor network, 140, 141
weighted attack tree, 244 WSN, see wireless sensor network
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