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T, unspecified activity rate, 19, 26
7, unknown action type, 19

ACP, 9,11
Real Time, 10
action type, 19
activity (PEPA), 18
activity rate, 19
aggregated process, 71, 108, 126
aggregation, 2, 12, 43, 71, 71-73, 108, 126
exact, 3, 109, 138
strong equivalence, 127-136, 138
Ajmone Marsan, 8, 52, 53
apparent rate, 27, 34, 98, 104, 113, 124,
128
shared activity, 28
undefined, 27, 102
atomic component, 23, 131, 132
augmented Markov process, 80, 109, 126

Birtwistle, 15

bisimulation, 2, 9, 66, 68
in TCCS, 67
performance equivalence, 15
probabilistic, 2, 68, 113
up to ~, 67
weak, 67

Boucherie, 140

Brinksma, 141

Buchholz, 42, 71, 73, 140, 141

Bunday, 52

CCS, 5, 9, 13, 18, 23, 66, 67, 76, 98, 137
CCS+, 14
Chiola, 70
choice (+), 21
Ciardo, 139
compact form, 81, 84, 85, 86, 8893, 95
complete action type set, 31
component

constant A & P, 22

expression E, 22

lumped, 130, 131-133

PEPA, 18
variable X, 22
component isomorphism, 76
conditional steady state probability, 72, 128
cooperation ( 1), 21
cooperation set, 21
CSP, 9
Timed, 13
CUPID, 11, 13
current action types (set), 27
current activities (multiset), 28
cyclic PEPA component, see irreducible,
PEPA component

derivation graph, 32
derivation graph, 31, 32, 37, 75, 81, 85,
114, 126, 130
generating GSMP, 90
generating Markov process, 32, 80
lumped, 127, 129, 131, 133
generating Markov process, 127
derivative, 31, 37, 76, 80, 84, 90, 98, 99,
106
derivative set, 31, 80, 93, 105, 110, 115,
125, 129, 131, 133, 138
finite, 35
lumped, 127, 129, 131
derivative tree (CCS), 9, 13
disaggregation, 128, 129, 132

EMPA, 141

equilibrium, see steady state

equivalence
model-to-model, 66, 68-70, 73, 81, 107
state-to-state, 66, 68, 71-73, 107, 108,

125, 128, 130, 138

system-to-model, 66, 68, 69

exit rate, 34, 80, 106
conditional, 34, 124

EXL, 13

experimental frame, 69, 88, 94, 137

generalised semi-Markov process, see GSMP
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generalised stochastic Petri net, see GSPN
generator matrix, Q, 12, 34, 37, 39, 70,
71, 73, 140

Lucic, 92
lumpability, 3, 72, 72, 74, 128, 130
lumpable partition, 72, 73, 108, 109, 125,

Gilmore, 138 127, 130, 138
global balance equation, 35, 37, 39, 91 degenerate, 108
Gorrieri, 15, 141 exact, 72
GSMP, 14, 82, 90, 89-93 strict, 73

active element, 90
lifetime, 90
GSPN, 8, 18, 32, 41, 43, 49, 53, 70, 71, 73

trivial, 108
with reward, 128, 128, 132
lumpably equivalent (Markov processes), 107—
109, 126
lumped activity set, 127
complete, 127

Hamacher, 53

Harrison, 143

Henderson, 92, 143

Herzog, 13

hidden component, 90

hidden component, 84, 85, 92, 93

Maple, 37, 140
Markov process, 32
Mathematica, 37

hidden derivative, see hidden component Matlab, 140
hiding (/), 22 Matthes, 91
Holton, 141, 142 memoryless

exponential distribution, 24, 33, 77
Mertsiotakis, 143
Meyer, 8, 70, 73

implicit resource, 20, 21-24, 36, 80, 82, 83,
88, 91
incomplete model, 26

individual activities, 21 Mollc?y, 8

.. Morris, 54
initial component, 31, 32, 36, 89

. itivity. 2. 90. 91. 92 Movaghar, 8
insensitivity, 2, 90, 91, MPA, 141, 144

balance equation, 91, 91
irreducible

Markov process, 36, 36, 37

PEPA component, 36, 36, 37, 83, 86
isomorphism =, 2, 73, 76, 75-81, 104, 121,

MSMQ, 1, 45, 50-64, 94, 110, 132

MTIPP, see TIPP

Multi-Server Multi-Queue Systems, see
MSMQ

123, 133, 137 near complete decomposability

Jou, 10, 68 Marlfov processes, 71

matrices, 71
Kamal, 53 SPN, 143
Kendall notation, 6 TIPP, 143
modified, 52 near-independence, 71

Khorran, 52 Palais, 54

labelled multi-transition system, 29, 31, 73, passive activities, 21, 26
97, 98, 113 PCCS, 10, 68

labelled transition system, 2, 9, 29, 65, 66, PEPA Workbench, 138, 140
68 performability, 8, 38

probabilistic, 10, 67
generative, 68
reactive, 68

Larsen, 68, 73, 113, 138
levels,within component, 22
LOTOS, 11

Plateau, 42, 140

Plotkin, 9

polling system, 45-50

Pooley, 11, 15
positive-recurrent states, 35, 37
preemptive restart, 23, 24, 77
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preemptive resume, 24, 77, 92
prefix (.), 20
Priami, 141
product form, 7, 42, 43
PEPA, 140, 143
SPN, 8, 42, 140
pure process algebra, 9, 18, 66, 138

qualitative modelling, 9, 11, 43, 139, 142

quantitative modelling, 9, 11, 139, 142

quasi-reversibility, 143

queueing network, 6-8, 4043, 48, 54, 69—
71

race condition, 18, 23, 26, 92, 97
Raith, 54
reachability
graph, 7, 32
set, 7
recurrent states, 35
reducible sequence, 83, 84, 86, 88-95
relaxed buffering, 47, 49, 54
resource component, 83, 83, 84, 86, 90
restricted buffering, 47, 55
Rettelbach, 142
reward structure, 38, 40, 43, 50, 55, 70, 81,
88, 91, 93, 94, 110, 112, 128, 132
Ribaudo, 141, 142
Rocetti, 15

SAN, 8, 38, 42, 43, 70, 73

Sanders, 70, 73

SCCS, 9

Sereno, 143

shared activities, 21

silent precedent, 84, 92

silent resource component, 83, 84, 86, 90,
92

Skou, 68, 73, 113, 138

Smolka, 10, 68

sojourn time, 32, 33, 97

spectral expansion, 144

SPN, 8, 41, 70, 139

product form, see product form, SPN

state space explosion, 6, 42, 49, 71, 139

steady state, 14, 32, 35, 37, 43, 49, 53, 70,
72, 80, 89-91

steady state probability distribution II, 34,
37, 126

stochastic m-calculus, 141

INDEX

stochastic activity network, see SAN
stochastic Petri net, see SPN
strong bisimilarity
for model simplification, 110-112
up to ~, 99
strong bisimilarity ~, 2, 73, 98, 97-112,
123, 137
strong bisimulation, 98
strong equivalence, 114
for aggregation, see aggregation, strong
equivalence
up to =, 115
strong equivalence &, 2, 73, 115, 113-136,
138
strong equivalence aggregation
basic, 127
compositional, 130
SWN, 42, 141

Takagi, 45, 62
Taylor, 143
TCCS, 10, 15, 67
time homogeneous, 28, 35
time scale decomposition, 143
TIPP, 1, 13, 141, 143
Tofts, 10
top-level component, 23, 110-112, 131, 132
transient states, 35
transition probability, 35, 90
conditional, 90
transition rate, 2, 32, 34, 70, 80, 89, 106,
107, 110, 125, 130
conditional, 34, 113
in aggregated process, 71, 72, 108, 126
total, 74, 126, 129
total conditional, 114, 127
Trivedi, 139

visible (7, 7)-derivative, 84

Wang, 54

weak component isomorphism, 84

weak isomorphism =, 2, 73, 81, 85, 96, 137
WSCCS, 10, 15

Yang, 54
Yuk, 54

Zeigler, 69, 70
Zic, 13
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