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V(·) (set of all models), 58
ν (valuation), 9
ν|X (restriction to clock set), 9
tact (actual arrival time), 109
topt (optimal arrival time), 109
Time (time domain), 7
•α (domain of the abstraction), 71
Atoms(·) (set of atoms), 57
A (timed automaton), 12
N (timed network automaton), 30
T (timed constraint automaton), 20
Conts(·) (set of atoms and variables),

57
⊕ (function overriding), 82
n⊥ (representation of ⊥), 45
⊥ (no data), 10
•α|. (candidate set for refinement), 83
dc|Q (reduced data constraint), 36
D|dc (data variables used in dc), 10
P|dc (ports used in dc), 10
Vars(·) (set of variables), 57
\dc (removal of data constraint liter-

als), 140

ABP, see alternating bit protocol
abstraction, 67

by merging omission, 68
domain, 71

abstraction by merging omission, 68
abstraction refinement, 67, 68
action transition, 33
active port, 10
alternating bit protocol, 104

anchored jitter, 109
associated labelled transition system,

13

BDD, see binary decision diagram
binary decision diagram, 57
BMC, see bounded model checking
bounded model checking, 3, 43, 57

completeness, 59

CASM, see constraint automata with
state memory

CEGAR, see counterexample-guided ab-
straction refinement

clause, 61
clock, 8

timeshift, 9
update, 9
valuation, 9

clock constraint, 8
convex, 9, 69
diagonal, 18
inter-step, 49

CNF (conjunctive normal form), 61
colouring, 29
colours, 29
completeness of bounded model check-

ing, 59
completeness threshold, 59
concretisation, 74
configuration

timed automaton, 13
timed constraint automaton, 22
timed network automaton, 32
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conjunctive normal form, 61
conservative approximation, 67
constraint automata with state mem-

ory, 41
convexity, 9, 69
counterexample

concretisation, 74
spurious, 3

counterexample guided abstraction re-
finement, 81

craig interpolant, see interpolant

data assignment, 10
restriction, 10

data constraint, 10
reduced, 36

data content variable, 46
data domain, 10
data fullness variable, 46
delayed action transition, 33
derived interpretation, 132
derived run, 128
diagonal clock constraint, 18
diameter, 59
domain of the abstraction, 71

EA, see extensible automata framework
Eclipse, 88
ECT (Extensible Coordination Tools),

88
environmental constraints, 28
extensible automata framework, 88
extension (in ECT), 90

false negative, 67
false positive, 67
flip rule, 35
formula representation, 44

n⊥, 45
clock constraints, 44, 62
clocks, 44, 62
data constraints, 46
data values, 45
data variables, 46
events/ports, 46
internal port, 56
localisation, 44

locations, 45, 63
soundness, 129
timed automaton, 47
timed automaton product, 48
timed constraint automaton, 49
timed constraint automaton prod-

uct, 52
timed network automaton, 53
timed network automaton compo-

sition, 56

hiding
on timed constraint automata, 26

inactive port, 10
inconsistent formulas, 75
inter-step clock constraint, 49
internal port, 33
interpolant, 76

prefix, 76
suffix, 76

interpretation, 57

jitter, 109
anchored, 109
non-anchored, 109

joint broadcast synchronisation, 15

k-step reachability, 59
k-unfolding, 58

labelled transition system, 13
lip-synchronisation protocol, 108
literal, 61
localisation, 44
loop-free run, 60
LSP, see lip-synchronisation protocol
LTS, see labelled transition system

memory cell, 19
MO, see abstraction by merging omis-

sion
model, 58
model checking, 43
modularity, 2

negation normal form (NNF), 68
NNF, see negation normal form
non-anchored jitter, 109
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operator precedence, 8
over-approximation, 67

plugin (in ECT), 90
port, 10

active, 10
in TCA, 19
in TNA, 29
inactive, 10
internal, 33

port activity variable, 46, 53
port colour variable, 53
port data variable, 46, 53
predicate abstraction, 67
prefix (interpolant), 76

QIA, see quantitative intentional au-
tomata

quantitative intentional automata, 88

reachability, 59
recurrence diameter, 60
reduced data constraint, 36
refinement, 68, 81
Reo, 125

conversion from, 88
conversion to, 88

run
loop-free, 13, 22, 32, 60
timed automaton, 13
timed constraint automaton, 22
timed network automaton, 32
witness, 75

SAT solving, 43, 61
satisfiability modulo theory, 43
satisfiable, 58
scalability, 2
skew, 109
SMC, see symbolic model checking
SMT, see satisfiability modulo theory
spurious counterexample, 3, 67, 74
suffix (interpolant), 76
symbolic model checking, 57
synchronisation

binary, 17
joint broadcast, 15
timed automaton, 15

TA, see timed automaton
TCA, see timed constraint automaton
time, 7

continuous, 7
discrete, 7

time domain, 7
timed automaton, 2, 11, 12

configuration, 13
external transition, 12
internal transition, 12
run, 13
synchronisation, 15
trace semantics, 14

timed constraint automaton, 2, 18, 20
configuration, 22
formula representation, 49
hiding, 26
invisible transition, 20
run, 22
trace semantics, 23
visible transition, 20

timed network automaton, 2, 29
action transition, 33
configuration, 32
delayed action transition, 33
run, 32

timeshift, 9
TNA, see timed network automaton,

30
trace semantics

timed automaton, 14
timed constraint automaton, 23

under-approximation, 67
unfolding depth, 58
update, 9
update map, 9

valuation, 9
restriction, 9

witness run, 75
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[Bea03] Danièle Beauquier. On probabilistic timed automata. Theor. Comput.
Sci., 292(1):65–84, 2003. 16

[BFK+98] Howard Bowman, Giorgio P. Faconti, Joost-Pieter Katoen, Diego
Latella, and Mieke Massink. Automatic verification of a lip-
synchronisation protocol using uppaal. Formal Asp. Comput., 10(5-
6):550–575, 1998. 108, 109, 110, 116, 120, 121

[Bie09] Armin Biere. Bounded model checking. In Armin Biere, Marijn Heule,
Hans van Maaren, and Toby Walsh, editors, Handbook of Satisfiability,
volume 185 of Frontiers in Artificial Intelligence and Applications, pages
457–481. IOS Press, 2009. 57

[BK08] Christel Baier and Joost-Pieter Katoen. Principles of Model Checking.
The MIT Press, 2008. 12, 13, 43

[BPM] BPMN Eclipse plugin. http://www.eclipse.org/bpmn/. 88

[Bry86] Randal E. Bryant. Graph-based algorithms for boolean function ma-
nipulation. IEEE Trans. Computers, 35(8):677–691, 1986. 57
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[GS97] Susanne Graf and Hassen Säıdi. Construction of abstract state graphs
with pvs. In Orna Grumberg, editor, CAV, volume 1254 of Lecture
Notes in Computer Science, pages 72–83. Springer, 1997. 67
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