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1 spot Main Page

This main page has yet to be written.

1.1 Handy starting points

spot::ltl::formulaBase class for an LTL formulae.

spot::ltl::parseParsing a text string into gpot::Itl::formula

spot::tghaBase class for Transition-based Generalized Biichi Automaton.

spot::ltl_to_tgba fnConvert aspot::Itl::formulainto aspot::tgha

spot::ltl_to_tgba lacinhikewise.

2 spot Namespace Index

2.1 spot Namespace List

Here is a list of all namespaces with brief descriptions:

spot 11
spot::ltl 25
yy 33
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3 spot Hierarchical Index 2
3 spot Hierarchical Index
3.1 spot Class Hierarchy
This inheritance list is sorted roughly, but not completely, alphabetically:
spot::bdd_less_than 56
spot::ltl::const_visitor 69
spot::counter_example 74
spot::emptiness_check 89
spot::emptiness_check_shy 92
spot::emptiness_check_shy::successor 96
spot::emptiness_check_status 96
spot::ltl::environment 98
spot::ltl::declarative_environment 76
spot::ltl::default_environment 78
spot::explicit_connected_component_factory 101
spot::connected_component_hash_set_factory 67
spot::ltl::formula 102
spot::Itl::constant 70
spot::Itl::ref_formula 158
spot::Itl:;:atomic_prop 34
spot::ltl::binop 57
spot::Itl::multop 121
spot::ltl::unop 276
spot::free_list 105
spot::bdd_allocator 39
spot::bdd_dict 44
spot::bdd_dict::annon_free_list 53
spot::gspn_exeption 108
spot::gspn_interface 108
spot::gspn_ssp_interface 110
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3.1 spot Class Hierarchy

yy::Location 112
spot::magic_search 114
spot::magic_search::magic 117
spot::magic_search::magic_state 117
spot::minato_isop 118
spot::minato_isop::local_vars 120
spot::Itl::multop::paircmp 127
spot::numbered_state _heap 128
spot::numbered_state_heap _hash_map 132
spot::numbered_state_heap_const_iterator 130
spot::numbered_state_heap_factory 131
spot::numbered_state_heap _hash_map_factory 136
yy::Position 154
spot::ptr_hash< T > 158
spot::scc_stack 161
spot::scc_stack::connected_component 163
spot::explicit_connected_component 99
spot::connected_component_hash_set 65
yy::Slice< T, S > 167
spot::spoiler_node 168
spot::duplicator_node 80
spot::duplicator_node_delayed 85
spot::spoiler_node_delayed 170
yy::Stack< T, S > 174
spot::state 176
spot::state_bdd 178
spot::state_explicit 180
spot::state_product 183
spot::state_ptr_equal 186
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3.1 spot Class Hierarchy
spot::state_ptr_hash 187
spot::state_ptr_less_than 187
spot::string_hash 188
spot::itgba 188
spot::tgba_bdd_concrete 194
spot::tgba_explicit 209
spot::itgba_reduc 240
spot::tgba_product 221
spot::tgba_tba_proxy 264
spot::itgba_bdd_core_data 203
spot::tgba_bdd_factory 208
spot::tgba_bdd_concrete_factory 200
spot::tgba_explicit::transition 217
spot::tgba_reachable_iterator 228
spot::itgba_reachable_iterator_breadth_first 232
spot::parity_game_graph 137
spot::parity_game_graph_delayed 143
spot::parity_game_graph_direct 149
spot::tgba_reduc 240
spot::tgba_reachable_iterator_depth_first 236
spot::tgba_statistics 253
spot::itgba_succ_iterator 253
spot::tgba_explicit_succ_iterator 218
spot::itgba_succ_iterator_concrete 256
spot::tgba_succ_iterator_product 260
spot::ltl::visitor 281
spot::ltl::clone_visitor 62
spot::Itl::simplify_f g_visitor 164
spot::ltl::unabbreviate_logic_visitor 270
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4 spot Class Index 5

spot::ltl::unabbreviate_lItl_visitor 273
spot::ltl::postfix_visitor 155
4 spot Class Index

4.1 spot Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

spot::ltl::atomic_prop (Atomic propositions) 34
spot::bdd_allocator (Manage ranges of variables) 39
spot::bdd_dict (Map BDD variables to formulae ) 44
spot::bdd_dict::annon_free_list 53
spot::bdd_less_than(Comparison functor for BDDs ) 56
spot::Itl::binop (Binary operator) 57
spot::Itl::clone_visitor (Clone a formula) 62
spot::connected_component_hash_set 65

spot::connected_component_hash_set factofffactory for connected_component_hash_sgt67
spot::Itl::const_visitor (Formula visitor that cannot modify the formula ) 69
spot::ltl::constant (A constant (True or False) ) 70

spot::counter_example(Compute a counter example from aspot::emptiness_check_statuy 74

spot::ltl::declarative_environment (A declarative environment ) 76
spot::ltl::default_environment (A laxist environment ) 78
spot::duplicator_node (Duplicator node of parity game graph ) 80
spot::duplicator_node_delayedDuplicator node of parity game graph for delayed simulation

) 85
spot::emptiness_checKCheck whether the language of an automate is empty ) 89

spot::emptiness_check _shyA version of spot::emptiness_checkthat tries to visit known

states first) 92
spot::emptiness_check_shy::successor 96
spot::emptiness_check_statugThe status of the emptiness-check on success ) 96
spot::ltl::environment (An environment that describes atomic propositions ) 98
spot::explicit_connected_componenfAn SCC storing all its states explicitly ) 99
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4.1 spot Class List 6

spot::explicit_connected_component_factory (Abstract factory for explicit_connected_-

component) 101
spot::Itl::formula (An LTL formula) 102
spot::free_list (Manage list of free integers ) 105
spot::gspn_exeption(An exeption used to forward GSPN errors ) 108
spot::gspn_interface 108
spot::gspn_ssp_interface 110
yy::Location (Abstract a Location ) 112

spot::magic_search(Emptiness check onspot::tgba_tba_ proxy automata using the Magic
Search algorithm ) 114

spot::magic_search::magioRecords whether a state has be seen with the magic bit on or off17
spot::magic_search::magic_statéA state for the spot::magic_searchalgorithm ) 117

spot::minato_isop(Generate an irredundant sum-of-products (ISOP) form of a BDD function

) 118
spot::minato_isop::local_vars(Internal variables for minato_isop) 120
spot::ltl::multop (Multi-operand operators ) 121
spot::Itl::multop::paircmp (Comparison functor used internally by Itl::multop ) 127
spot::numbered_state _heagfKeep track of a large quantity of indexed states ) 128
spot::numbered_state_heap_const_iteratofiterator on numbered_state _heapbjects ) 130
spot::numbered_state _heap_factoryfAbstract factory for numbered_state _heap 131

spot::numbered_state_heap _hash_mapA straightforward implementation of numbered_-

state_heapwith a hash map ) 132
spot::numbered_state_heap_hash_map_factorgFactory for numbered_state heap_hash_-
map) 136
spot::parity_game_graph(Parity game graph which compute a simulation relation ) 137
spot::parity_game_graph_delayed 143
spot::parity_game_graph_direct(Parity game graph which compute the direct simulation re-
lation ) 149
yy::Position (Abstract a Position) 154
spot::ltl::postfix_visitor (Apply an algorithm on each node of an AST, during a postfix traver-
sal) 155
spot::ptr_hash< T > (A hash function for pointers ) 158
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4.1 spot Class List 7
spot::ltl::ref_formula (A reference-counted LTL formula) 158
spot::scc_stack 161
spot::scc_stack::connected_component 163
spot::ltl::simplify_f g_visitor (Replacetrue U f andfalse R g byF f andG Q) 164
yy::Slice< T, S > 167
spot::spoiler_node(Spoiler node of parity game graph ) 168
spot::spoiler_node_delayedSpoiler node of parity game graph for delayed simulation ) 170
yy::Stack< T, S > 174
spot::state (Abstract class for states ) 176
spot::state_bdd(A state whose representation is a BDD ) 178
spot::state_explicit(States used byspot::tgha_explicit) 180
spot::state_product(A state for spot::tgba_product) 183
spot::state_ptr_equal(An Equivalence Relation for state ) 186
spot::state_ptr_hash(Hash Function for state x) 187
spot::state_ptr_less_than(Strict Weak Ordering for state x) 187
spot::string_hash (A hash function for strings ) 188
spot::tgba (A Transition-based Generalized Blchi Automaton ) 188
spot::tgba_bdd_concrete(A concrete spot::tgba implemented using BDDs ) 194
spot::tgba_bdd_concrete_factory(Helper class to build aspot::tgba_bdd_concreteobject) 200
spot::tgba_bdd_core_data(Core data for a TGBA encoded using BDDs ) 203
spot::tgba_bdd_factory (Abstract class for spot::tgba_bdd_concretefactories ) 208
spot::tgba_explicit (Explicit representation of a spot::tgba) 209
spot::tgba_explicit::transition (Explicit transitions (used by spot::tgba_explicit) ) 217
spot::itgba_explicit_succ_iterator(Successor iterators used bgpot::tgba_explicit) 218
spot::tgba_product (A lazy product. (States are computed on the fly.) ) 221
spot::tgba_reachable_iterator(lterate over all reachable states of spot::tgba) 228
spot::tgba_reachable_iterator_breadth_first (An implementation of spot::tgba_reachable -

iterator that browses states breadth first) 232
spot::tgba_reachable_iterator_depth_first (An implementation of spot:.:itgba reachable -
iterator that browses states depth first) 236
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5 spot File Index 8

spot::itgba_reduc 240
spot::tgha_statistics 253
spot::tgba_succ_iterator(lterate over the successors of a state ) 253

spot::itgba_succ_iterator_concretgA concrete iterator over successors of a TGBA state) 256

spot::tgba_succ_iterator_product(lterate over the successors of a product computed on the
fly) 260

spot::itgba_tba_proxy (Degeneralize aspot::tgba on the fly ) 264

spot::ltl::unabbreviate_logic_visitor (Clone and rewrite a formula to remove most of the ab-
breviated logical operators ) 270

spot::ltl::unabbreviate_ltl_visitor (Clone and rewrite a formula to remove most of the abbre-

viated LTL and logical operators ) 273
spot::Itl::unop (Unary operator ) 276
spot::ltl::visitor (Formula visitor that can modify the formula) 281

5 spot File Index

5.1 spot File List

Here is a list of all files with brief descriptions:

mainpage.dox 282
gspntommon.hh 282
gspngspn.hh 283
gspnksp.hh 284
[tlast/allnodes.hh(Define all LTL node types ) 285
[tlast/atomic_prop.hh (LTL atomic propositions ) 285
[tlast/binop.hh (LTL binary operators ) 286
[tlast/constant.hh(LTL constants ) 287
[tlast/formula.hh (LTL formula interface ) 288
[tlast/multop.hh (LTL multi-operand operators ) 289
ltlast/predecl.hh (Predeclare all LTL node types) 290
ltlast/refformula.hh (Reference-counted LTL formulae ) 2901
[tlast/unop.hh (LTL unary operators ) 291
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5.1 spot File List 9

[tlast/visitor.hh (LTL visitor interface ) 292
Itlenv/declenv.hh 293
[tlenv/defaultenv.hh 294
[tlenv/environment.hh 295
Itiparse/location.hh 296
Itiparse/position.hh 298
[tiparse/public.hh 299
ltiparse/stack.hh 304
Itlvisit/ apcollect.hh 305
Itlvisit/ basicreduce.hh 306
Itlvisit/ clone.hh 307
Itivisit/ destroy.hh 308
Itivisit/ dotty.hh 309
Itlvisit/ dump.hh 310
Itivisit/ length.hh 311
Itlvisit/ lunabbrev.hh 312
Itlvisit/ nenoform.hh 313
Itivisit/ postfix.hh 314
Itlvisit/ reduce.hh 314
Itlvisit/ simpfg.hh 316
Itivisit/ syntimpl.hh 317
Itivisit/ tostring.hh 318
Itlvisit/ tunabbrev.hh 320
mischddalloc.hh 321
misc/hbddit.hh 322
misclescape.hh 322
miscfreelist.hh 323
mischash.hh 324
misc/iminato.hh 325
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5.1 spot File List 10

mischersion.hh 326
tgba/bdddict.hh 326
tgba/bddprint.hh 327
tgba/formula2bdd.hh 331
tgba/public.hh 301
tgba/state.hh 331
tgba/statebdd.hh 332
tgba/succiter.hh 333
tgba/succiterconcrete.hh 334
tgba/tgba.hh 335
tgba/tgbabddconcrete.hh 336
tgbaftgbabddconcretefactory.hh 337
tgba/tgbabddconcreteproduct.hh 338
tgba/tgbabddcoredata.hh 339
tgba/tgbabddfactory.hh 340
tgba/tgbaexplicit.hh 340
tgba/tgbaproduct.hh 342
tgba/tgbareduc.hh 342
tgba/tgbatba.hh 343
tgbaalgostiotty.hh 309
tgbaalgostlupexp.hh 344
tgbaalgoslbtt.hh 351
tgbaalgoslti2tgba_fm.hh 352
tgbaalgoslti2tgba_lacim.hh 354
tgbaalgosiagic.hh 356
tgbaalgosheverclaim.hh 356
tgbaalgospowerset.hh 357
tgbaalgosteachiter.hh 358
tgbaalgosfeductgba_sim.hh 359
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6 spot Namespace Documentation 11

tgbaalgossave.hh 362
tgbaalgosstats.hh 363
tgbaalgos/gteate.hh 345
tgbaalgos/gteagxplscc.hh 346
tgbaalgos/gteagtec.hh 347
tgbaalgos/gteaisheap.hh 348
tgbaalgos/gtecgccstack.hh 349
tgbaalgos/gtecétatus.hh 350
tgbaparsepublic.hh 302

6 spot Namespace Documentation

6.1

Classes

« classspot::bdd_allocator
Manage ranges of variables.

« structspot::bdd_less_than
Comparison functor for BDDs.

* classspot::free_list
Manage list of free integers.

* structspot::ptr_hash T >
A hash function for pointers.

« structspot::string_hash
A hash function for strings.

« classspot::minato_isop
Generate an irredundant sum-of-products (ISOP) form of a BDD function.

* structspot::minato_isop::local_vars
Internal variables fominato_isop

« classspot::bdd_dict
Map BDD variables to formulae.

« classspot::bdd_dict::annon_free_list
« classspot::state
Abstract class for states.
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6.1 12

* structspot::state_ptr_less_than
Strict Weak Ordering fostate .

« structspot::state_ptr_equal
An Equivalence Relation fatate .

* structspot::state_ptr_hash
Hash Function fostate .

* classspot::state_bdd
A state whose representation is a BDD.

« classspot::tgha_succ_iterator
Iterate over the successors of a state.

« classspot::tgba_succ_iterator_concrete
A concrete iterator over successors of a TGBA state.

« classspot::tgha
A Transition-based Generalized Biichi Automaton.

« classspot::tgba bdd_concrete
A concretespot::tghaimplemented using BDDs.

« classspot::tgba_bdd_concrete_factory
Helper class to build apot::tgba_bdd_concretebject.

« structspot::itgba_bdd_core_data
Core data for a TGBA encoded using BDDs.

« classspot::tgba bdd_factory
Abstract class fospot::tgba_bdd_concrefactories.

« classspot::tgba_explicit
Explicit representation of apot::tgba

« structspot::tgba_explicit::transition
Explicit transitions (used bgpot::tgha_explicit

« classspot::state_explicit
States used bgpot::tgba_explicit

« classspot::tgba_explicit_succ_iterator
Successor iterators used bgot::tgba_explicit

« classspot::state_product
A state forspot::tgba_product

classspot::tgba_succ_iterator_product

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



6.1

13

Iterate over the successors of a product computed on the fly.

classspot::tgba_product
A lazy product. (States are computed on the fly.).

classspot::tgba reduc
classspot::tgba_tba_proxy
Degeneralize apot::tgbaon the fly.

classspot::counter_example
Compute a counter example fronspot::emptiness_check_status

classspot::explicit_connected _component
An SCC storing all its states explicitly.

classspot::connected_component_hash_set
classspot::explicit_connected_component_factory

Abstract factory folexplicit_connected_component

classspot::connected_component_hash_set_factory
Factory forconnected_component_hash. set

classspot::emptiness_check
Check whether the language of an automate is empty.

classspot::emptiness_check_shy
A version ofspot::emptiness_chedthat tries to visit known states first.

structspot::emptiness_check_shy::successor
classspot::numbered_state _heap_const_iterator

Iterator onnumbered_state_heabjects.

classspot::numbered_state _heap
Keep track of a large quantity of indexed states.

classspot::numbered_state_heap_factory
Abstract factory fomumbered_state_heap

classspot::numbered_state_heap_hash_map
A straightforward implementation efumbered_state_heayith a hash map.

classspot::numbered_state_heap hash_map_factory
Factory fornumbered_state_heap_hash_map

classspot::scc_stack
structspot::scc_stack::connected_component
classspot::emptiness_check_status

The status of the emptiness-check on success.

structspot::magic_search
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Emptiness check aspot::tgba_tba_proxputomata using the Magic Search algorithm.

structspot::magic_search::magic
Records whether a state has be seen with the magic bit on or off.

structspot::magic_search::magic_state
A state for thespot::magic_searchlgorithm.

classspot::tgba reachable_iterator
Iterate over all reachable states ofspot::tgba

classspot::tgba _reachable_iterator_depth_first
An implementation a$pot::tgba_reachable_iteratdhat browses states depth first.

classspot::tgba_reachable_iterator_breadth_first
An implementation a$pot::tgba_reachable_iteratahat browses states breadth first.

classspot::parity_game_graph
Parity game graph which compute a simulation relation.

classspot::spoiler_node
Spoiler node of parity game graph.

classspot::duplicator_node
Duplicator node of parity game graph.

classspot::parity_game_graph_direct
Parity game graph which compute the direct simulation relation.

classspot::spoiler_node_delayed
Spoiler node of parity game graph for delayed simulation.

classspot::duplicator_node_delayed
Duplicator node of parity game graph for delayed simulation.

classspot::parity_game_graph_delayed
structspot::tgba_statistics
classspot::gspn_exeption

An exeption used to forward GSPN errors.

classspot::gspn_interface
classspot::gspn_ssp_interface

Typedefs

typedef Sgi::pai constspot::state:, constspot::state: > state_couple
typedef Sgi::vector state_couple > simulation_relation

typedef Sgi::vectot spoiler_node< > sn_v

typedef Sgi::vector duplicator_node: > dn_v

typedef Sgi::vectot. conststatex > s_v
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* typedef std::pai yy::Location std::string> tgba_parse_error
A parse diagnostic with its location.

« typedef std::lisk tgba_parse_errar tgba_parse_error_list
A list of parser diagnostics, as filled by parse.

Enumerations

e enumreduce_tgba_optiors
Reduce_None 0,Reduce_Dir_Sin¥ 1, Reduce_Del_Simx 2, Reduce_Sce 4,
Reduce Al=-1U}
Options for reduce.

Functions

« std::ostream &scape_sffstd::ostream &0s, const std::string &str)
Escape " and, characters instr.

« std::stringescape_stfconst std::string &str)
Escape " and, characters instr.

« const chak version()
Return Spot’s version.

« std::ostream &dd_print_safstd::ostream &os, considd_dict«dict, bdd b)
Print a BDD as a list of literals.

« std::stringbdd_format_safconstbdd_dict«dict, bdd b)
Format a BDD as a list of literals.

« std::ostream &dd_print_acdstd::ostream &os, consdd_dict«dict, bdd b)
Print a BDD as a list of acceptance conditions.

« std::ostream &dd_print_accsdstd::ostream &0s, considd_dict«dict, bdd b)
Print a BDD as a set of acceptance conditions.

« std::stringbdd_format_accsétonstbdd_dict«dict, bdd b)
Format a BDD as a set of acceptance conditions.

« std::ostream &dd_print_se(std::ostream &os, considd_dictxdict, bdd b)
Print a BDD as a set.

« std::stringbdd_format_sefconstbdd_dict«dict, bdd b)
Format a BDD as a set.

« std::ostream &dd_print_formulgstd::ostream &os, constdd_dict«dict, bdd b)
Print a BDD as a formula.
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std::stringbdd_format_formulgconstbdd_dictxdict, bdd b)
Format a BDD as a formula.

std::ostream &dd_print_do{std::ostream &os, considd_dictxdict, bdd b)
Print a BDD as a diagram in dotty format.

std::ostream &dd_print_tabléstd::ostream &os, consdd_dict«dict, bdd b)
Print a BDD as a table.

bddformula_to_bddconstltl::formula xf, bdd_dict«d, void xfor_me)
constltl::formula « bdd_to_formulgbdd f, consbdd_dict«d)
tgba_bdd_concreteproduct(consttgba_bdd_concretdeft, consttgba_bdd_concreteight)

Multiplies two tgba::tgba_bdd_concrete automata.

std::ostream &lotty_reachabléstd::ostream &os, consgjbaxQq)
Print reachable states in dot format.

tgba_explicit« tgba_dupexp_bféconsttgbaxaut)

tgba_explicit tgba_dupexp_dféconsttgbaxaut)

std::ostream &btt_reachablégstd::ostream &os, conggbaxQ)
Print reachable states in LBTT format.

tgba_explicit Itl_to_tgba_fm(constlitl::formula *f, bdd_dictxdict, bool exprop=false, bool symb_-
merge=true, bool branching_postponement=false, bool fair_loop_approx=false)

Build a spot::tgba_explici from an LTL formula.

tgba_bdd_concreteltl_to_tgba_lacim(constltl::formula xf, bdd_dict«dict)
std::ostream & never_claim_reachablgstd::ostream &os, constgba_tba proxyxg, const
[tl::formula xf=0)

Print reachable states in Spin never claim format.

tgba_explicitk tgba_powersgiconsttgbasxaut)
Build a deterministic automaton, ignoring acceptance conditions.

tgbax reduc_tgba_sinfconsttgbaxa, int opt=Reduce_All)
Remove some node of the automata using a simulation relation.

simulation_relatiorx get_direct_relation_simulatidiconsttgbaxa, std::ostream &os, int opt=-1)
Compute a direct simulation relation on state of tgba

simulation_relation« get_delayed_relation_simulatignonsttgba*a, std::ostream &os, int opt=-
1)
Compute a delayed simulation relation on state of tgba

void free_relation_simulatio(simulation_relatiorxrel)
To free a simulation relation.

std::ostream &gba_save reachalgtd::ostream &os, consjbaxg)
Save reachable states in text format.
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6.1 17

* tgba_statisticstats_reachablEgonsttgbaxQ)
Compute statistics for an automata.

« tgha_explicitx tgba_parséconst std::string &filenamegba_parse_error_ligerror_list, bdd_dict
«dict, Itl::environment&env=Itl::default_environment::instance(), bool debug=false)

Build aspot::tgha_explicifrom a text file.

 boolformat_tgba_ parse_errof&td::ostream &osgba_parse_error_ligterror_list)
Format diagnostics produced lspot::tgha_parse

* std::ostream &peratox < (std::ostream &0s, congspn_exeptioi&e)

* emptiness_checkemptiness_check_ssp_sdjgmnstigbaxssp_automata)

* emptiness_checkemptiness_check _ssp_shy_séooinsttgbaxssp_automata)
» emptiness_checkemptiness_check_ssp_dfopnsttgbaxssp_automata)

» counter_example counter_example_sgponstemptiness_check_statustatus)

6.1.1 Typedef Documentation

6.1.1.1 typedef Sgi::vectoxduplicator_node«> spot::dn_v

6.1.1.2 typedef Sgi::vectox.conststatex> spot::s_v

6.1.1.3 typedef Sgi::vectogstate_couple> spot::simulation_relation

6.1.1.4 typedef Sgi::vectorspoiler_node«> spot::sn_v

6.1.1.5 typedef Sgi::paikconstspot::statex, constspot::state«> spot::state_couple

6.1.1.6 typedef std::paikyy::Location, std::string > spot::tgba_parse_error

A parse diagnostic with its location.

6.1.1.7 typedef std::lisktgba parse_error> spot::tgba_parse_error_list

A list of parser diagnostics, as filled by parse.

6.1.2 Enumeration Type Documentation

6.1.2.1 enunreduce tgba_options

Options for reduce.

Enumeration values:
Reduce_None No reduction.

Reduce_Dir_Sim Reduction using direct simulation relation.
Reduce_Del_SimReduction using delayed simulation relation.
Reduce_SccReduction using SCC.

Reduce_All All reductions.
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6.1.3 Function Documentation

6.1.3.1 std::string bdd_format_accset (const bdd_dict dict, bdd b)
Format a BDD as a set of acceptance conditions.
This is used when saving a TGBA.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

6.1.3.2 std::string bdd_format_formula (const bdd_dictx dict, bdd b)
Format a BDD as a formula.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

6.1.3.3 std::string bdd_format_sat (const bdd_dict dict, bdd b)
Format a BDD as a list of literals.
This assumes thdtis a conjunction of literals.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

6.1.3.4 std::string bdd_format_set (const bdd_dict dict, bdd b)

Format a BDD as a set.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.
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6.1.3.5 std::ostream& bdd_print_acc (std::ostream &os, const bdd_dictx dict, bdd b)
Print a BDD as a list of acceptance conditions.
This is used when saving a TGBA.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

Returns:
The BDD formated as a string.

6.1.3.6 std::ostreamé& bdd_print_accset (std::ostream &os const bdd_dictx dict, bdd b)
Print a BDD as a set of acceptance conditions.
This is used when saving a TGBA.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

Returns:
The BDD formated as a string.

6.1.3.7 std::ostream& bdd_print_dot (std::ostream & o0s, const bdd_dictx dict, bdd b)

Print a BDD as a diagram in dotty format.

Parameters:
0s The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

6.1.3.8 std::ostreamé& bdd_print_formula (std::ostream & os const bdd_dictx dict, bdd b)

Print a BDD as a formula.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



6.1

20

6.1.3.9 std::ostreamé& bdd_print_sat (std::ostream &0s, const bdd_dictx dict, bdd b)
Print a BDD as a list of literals.
This assumes thétis a conjunction of literals.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

6.1.3.10 std::ostream& bdd_print_set (std::ostream &os, const bdd_dictx dict, bdd b)

Print a BDD as a set.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

6.1.3.11 std::ostream& bdd_print_table (std::ostream &os, const bdd_dictx dict, bdd b)
Print a BDD as a table.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

6.1.3.12 consttl::formula x bdd_to_formula (bdd f, const bdd_dictx d)

6.1.3.13 counter_example counter_example_ssp (const emptiness_check_statustatug

6.1.3.14 std::ostream& dotty reachable (std::ostream 8os, const tgbax Q)

Print reachable states in dot format.

6.1.3.15 emptiness_check emptiness_check _ssp_semi (const tghasp_automata

6.1.3.16 emptiness_check emptiness_check_ssp_shy (const tghassp_automatp

6.1.3.17 emptiness_check emptiness_check _ssp_shy semi (const tghasp_automatpa

6.1.3.18 std::string escape_str (const std::string &tr)

Escape " and characters irstr.
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6.1.3.19 std::ostreamé& escape_str (std::ostream &s, const std::string & str)

Escape " and characters irstr.

6.1.3.20 bool format_tgba_parse_errors (std::ostream &s tgba_parse_error_list& error_list)
Format diagnostics produced bpot::tgba_parse

Parameters:
os Where diagnostics should be output.

error_list The error list filled byspot::Itl::parsewhile parsingdtl_string.

Returns:
true iff any diagnostic was output.

6.1.3.21 bdd formula_to_bdd (const Itl::formulax f, bdd_dict * d, void * for_me)

6.1.3.22 void free_relation_simulationgimulation_relation x rel)

To free a simulation relation.

6.1.3.23 simulation_relation« get_delayed_relation_simulation (const tgba a, std::ostream & os
int opt=-1)

Compute a delayed simulation relation on state of tigba

6.1.3.24 simulation_relation« get_direct_relation_simulation (const tgba« a, std::ostream & 0s int
opt=-1)

Compute a direct simulation relation on state of tfiba

6.1.3.25 std::ostream& Ibtt_reachable (std::ostream &os, const tghax g)

Print reachable states in LBTT format.

Parameters:
g The automata to print.

os Where to print.

6.1.3.26 tgba_explicit« It_to_tgba_fm (const Itl::formula «* f, bdd_dict  dict, bool exprop=false
bool symb_merge= true , bool branching_postponement false , bool fair_loop_approx= false )

Build aspot::tgba_explicit from an LTL formula.

This is based on the following paper.

@InProceedings{couvreur.99.fm,

author = {Jean-Michel Couvreur},

title = {On-the-fly Verification of Temporal Logic},

pages = {253--271},

editor = {Jeannette M. Wing and Jim Woodcock and Jim Davies},
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booktitle = {Proceedings of the World Congress on Formal Methods in the
Development of Computing Systems (FM’'99)},
publisher = {Springer-Verlag},

series = {Lecture Notes in Computer Science},
volume = {1708},
year = {1999},
address = {Toulouse, France},
month = {September},
isbn = {3-540-66587-0}
}
Parameters:

f The formula to translate into an automata.

dict Thespot::bdd_dicthe constructed automata should use.

exprop When set, the algorithm will consider all properties combinations possible on each state, in
an attempt to reduce the non-determinism. The automaton will have the same size as without
this option, but because the transition will be more deterministic, the product automaton will be
smaller (or, at worse, equal).

symb_mergeWhen false, states with the same symbolic representation (these are equivalent formulae)
will not be merged.

branching_postponemeniWhen set, several transitions leaving from the same state with the same
label (i.e., condition + acceptance conditions) will be merged. This correspond to an optimization
described in the following paper.

@InProceedings{  sebastiani.03.charme,
author = {Roberto Sebastiani and Stefano Tonetta},

title = {"More Deterministic" vs. "Smaller" B{\"u}chi Automata for
Efficient LTL Model Checking},

booktitle = {Proceedings for the 12th Advanced Research Working
Conference on Correct Hardware Design and Verification
Methods (CHARME’03)},

pages = {126--140},

year = {2003},

editor = {G. Goos and J. Hartmanis and J. van Leeuwen},
volume = {2860},

series = {Lectures Notes in Computer Science},

month = {October},

publisher = {Springer-Verlag}

fair_loop_approx When set, a really simple characterization of unstable state is used to suppress all
acceptance conditions from incoming transitions.

Returns:
A spot::tgba_explicithat recognizes the languagefof

6.1.3.27 tgba_bdd_concrete Itl_to_tgba_lacim (const ltl::formula * f, bdd_dict * dict)
Build aspot::itgba_bdd_concreteom an LTL formula.

This is based on the following paper.

@InProceedings{  couvreur.00.lacim,

author = {Jean-Michel Couvreur},

title = {Un point de vue symbolique sur la logique temporelle
lin{\V'e}aire},

booktitle = {Actes du Colloque LaCIM 2000},
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month = {August},
year = {2000},
pages = {131--1403},
volume = {27},
series = {Publications du LaCIM},
publisher = {Universit{\'e} du Qu{\'e}bec {\'a} Montr{\'e}al},
editor = {Pierre Leroux}
}
Parameters:

f The formula to translate into an automata.
dict Thespot::bdd_dicthe constructed automata should use.

Returns:
A spot::tgba_bdd_concretieat recognizes the languagefof

6.1.3.28 std::ostream& never_claim_reachable (std::ostream &s const tgba_tba_proxyx g, const
[tl::formula =« f =0)

Print reachable states in Spin never claim format.

Parameters:
0s The output stream to print on.

g The degeneralized automaton to output.
f The (optional) formula associated to the automaton. If given it will be output as a comment.

6.1.3.29 std::ostream& operatok < (std::ostream & 0s const gspn_exeption &)

6.1.3.30 tgha_bdd_concrete product (const tgba_bdd_concretex left, const tgha_bdd concretex
right)

Multiplies two tgba::tgba_bdd_concrete automata.

This function build the resulting product, as another tgba::tgba_bdd_concrete automaton.

6.1.3.31 tgbax reduc_tgba_sim (const tgbax a, int opt= Reduce_All )

Remove some node of the automata using a simulation relation.

Parameters:
a the automata to reduce.

opt a conjonction okpot::reduce_tgba_optiospecifying which optimizations to apply.

Returns:
the reduced automata.

6.1.3.32 tgba_statisticsstats_reachable (const tgba g)

Compute statistics for an automata.
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6.1.3.33 tgba_explicitx tgba_dupexp_bfs (const tgba: aut)

Build an explicit automata from all statesait, numbering states in bread first order as they are processed.

6.1.3.34 tgba_explicitx tgba dupexp_dfs (const tgba aut)

Build an explicit automata from all statesaiit, numbering states in depth first order as they are processed.

6.1.3.35 tgba_explicitx tgba_parse (const std::string &filename tgba_parse_error_list& error_list,
bdd_dict * dict, Itl::environment & env = Itl::default_environment::instance() , bool
debug=false )

Build aspot::tgba_explicifrom a text file.

Parameters:
filename The name of the file to parse.

error_list A list that will be filled with parse errors that occured during parsing.
dict The BDD dictionary where to use.

env The environment into which parsing should take place.

debug When true, causes the parser to trace its execution.

Returns:
A pointer to the tgba built fronfilename or 0 if the file could not be opened.

Note that the parser usually tries to recover from errors. It can return an non zero value even if it encoun-
tered error during the parsing fiename If you want to make surfllenamewas parsed succesfully, check
error_list for emptiness.

Warning:
This function is not reentrant.

6.1.3.36 tgba_explicitx tgba_powerset (const tgba: aut)
Build a deterministic automaton, ignoring acceptance conditions.

This create a deterministic automaton that recognize the same languagévesuld if its acceptance
conditions were ignored. This is the classical powerset algorithm.

6.1.3.37 std:.ostream& tgba_save_reachable (std::ostream 8s const tgbax Q)

Save reachable states in text format.

6.1.3.38 const char version ()

Return Spot’s version.
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Classes

* classspot::ltl::atomic_prop
Atomic propositions.

* classspot::ltl::binop
Binary operator.

« classspot::ltl::constant
A constant (True or False).

« classspot::ltl::formula
An LTL formula.

« classspot::ltl::multop
Multi-operand operators.

« structspot::ltl::multop::paircmp
Comparison functor used internally ity.:multop.

* classspot::ltl::ref_formula
A reference-counted LTL formula.

* classspot::ltl::unop
Unary operator.

* structspot::Itl::visitor
Formula visitor that can modify the formula.

« structspot::ltl::const_visitor
Formula visitor that cannot modify the formula.

« classspot::ltl::declarative_environment
A declarative environment.

« classspot::ltl::default_environment
A laxist environment.

« classspot::ltl::environment
An environment that describes atomic propositions.

« classspot::ltl::clone_visitor
Clone a formula.

« classspot::ltl::unabbreviate logic_visitor
Clone and rewrite a formula to remove most of the abbreviated logical operators.

* classspot::ltl::postfix_visitor
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Apply an algorithm on each node of an AST, during a postfix traversal.

« classspot::ltl::simplify_f g_visitor
Replacarue U f andfalse R g byF f andG g

« classspot::ltl::unabbreviate_|Itl_visitor
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

Typedefs

« typedef std::pai yy::Location std::string> parse_error
A parse diagnostic with its location.

* typedef std::list. parse_error- parse_error_list
A list of parser diagnostics, as filled by parse.

* typedef std::set spot::ltl::atomic_prop > atomic_prop_set
Set of atomic propositions.

Enumerations

e enumreduce_option§

Reduce_None 0, Reduce_Basics 1, Reduce_Syntactic_Implicatiors2, Reduce Eventuality -
And_Universality= 4,

Reduce_All=-1U}
Options forspot::ltl::reduce

Functions

e formula * parse (const std::string &Itl_string, parse_error_list &error_list, environment
&env=default_environment::instance(), bool debug=false)

Build a formula from an LTL string.

bool format_parse_errorstd::ostream &0s, const std::string &Itl_stringarse_error_liskerror_-
list)

Format diagnostics produced tspot::Itl::parse

« atomic_prop_set atomic_prop_collecfconstformulaxf, atomic_prop_sets=0)
Return the set of atomic propositions occurring in a formula.

formulax basic_reducéconstformulaf)
Basic rewritings.

boolis_GF(constformulaxf)
Whether a formula starts with GF.
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boolis_FG(constformulaxf)
Whether a formula starts with FG.

formulax clone(constformulaf)
Clone a formula.

void destroy(constformulaxf)
Destroys a formula.

std::ostream &dotty (std::ostream &os, consbrmulaxf)
Write a formula tree using dot's syntax.

std::ostream &ump(std::ostream &os, conbrmulaf)
Dump a formula tree.

int length(constformula xf)
Compute the length of a formula.

formulax unabbreviate_logi¢constformulaxf)
Clone and rewrite a formula to remove most of the abbreviated logical operators.

formulax negative_normal_forrfconstformulaxf, bool negated=false)
Build the negative normal form éf

formulax reduce(constformulasxf, int opt=Reduce_All)
Reduce a formul&

boolis_eventua(constformulaxf)
Check whether a formula is eventual.

boolis_universalconstformulaxf)
Check whether a formula is universal.

formulax simplify_f g (constformulaxf)
Replacdarue U f andfalse R g byF f andG g

bool syntactic_implicatiorfconstformulaxfl, constformula«f2)
Syntactic implication.

bool syntactic_implication_nefconstformulaxfl, constformulaxf2, bool right)
Syntactic implication.

std::ostream &o_string(constformulaxf, std::ostream &0s)
Output a formula as a (parsable) string.

std::stringto_string(constformulaf)
Convert a formula into a (parsable) string.

std::ostream &o_spin_stringconstformulaxf, std::ostream &0s)
Output a formula as a (parsable by Spin) string.
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« std::stringto_spin_stringconstformulaxf)
Convert a formula into a (parsable by Spin) string.

 formulax unabbreviate_lt{constformulaxf)
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

6.2.1 Typedef Documentation

6.2.1.1 typedef std::setspot::ltl::atomic_prop x> spot::ltl::atomic_prop_set

Set of atomic propositions.

6.2.1.2 typedef std::paikyy::Location, std::string > spot::ltl::parse_error

A parse diagnostic with its location.

6.2.1.3 typedef std::liskparse_error> spot::ltl::parse_error_list

A list of parser diagnostics, as filled by parse.

6.2.2 Enumeration Type Documentation

6.2.2.1 enunreduce_options

Options forspot::ltl::reduce

Enumeration values:
Reduce_None No reduction.

Reduce_BasicsBasic reductions.
Reduce_Syntactic_ImplicationsSomenzi & Bloem syntactic implication.

Reduce_Eventuality_And_Universalityfetessami & Holzmann eventuality and universality reduc-
tions.

Reduce_All All reductions.

6.2.3 Function Documentation

6.2.3.1 atomic_prop_set atomic_prop_collect (const formulax f, atomic_prop_setx s=0)

Return the set of atomic propositions occurring in a formula.

Parameters:
f the formula to inspect

s an existing set to fill with atomic_propositions discovered, or 0 if the set should be allocated by the
function.

Returns:
A pointer to the supplied set, augmented with atomic propositions occurringfinor a newly
allocated set containing all these atomic propositiossi# 0.
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6.2.3.2 formulax basic_reduce (const formulax f)

Basic rewritings.

6.2.3.3 formulax clone (const formulax f)

Clone a formula.

6.2.3.4 void destroy (const formulax f)

Destroys a formula.

6.2.3.5 std::ostream& dotty (std::ostream &os const formula x f)

Write a formula tree using dot’s syntax.

Parameters:
0s The stream where it should be output.

f The formula to translate.

dot is part of the GraphViz packagetp://www.research.att.com/sw/tools/graphviz/

6.2.3.6 std::ostream& dump (std::ostream &os const formula x f)

Dump a formula tree.

Parameters:
os The stream where it should be output.

f The formula to dump.

This is useful to display a formula when debugging.

6.2.3.7 bool format_parse_errors (std::ostream &s const std::string & Itl_string, parse_error_list
& error_list)

Format diagnostics produced bygot::Itl::parse

Parameters:
os Where diagnostics should be output.

Itl_string The string that were parsed.
error_list The error list filled byspot::ltl::parsewhile parsingtl_string.

Returns:
true iff any diagnostic was output.
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6.2.3.8 bool is_eventual (const formula f)
Check whether a formula is eventual.

This comes from

@InProceedings{  etessami.00.concur,

author = {Kousha Etessami and Gerard J. Holzmann},

title = {Optimizing {B\"u}chi Automata},

booktitle = {Proceedings of the 11th International Conference on
Concurrency Theory (Concur'2000)},

pages = {153--167},

year = {2000},

editor = {C. Palamidessi},

volume = {1877},

series = {Lecture Notes in Computer Science},
publisher = {Springer-Verlag}

}

FIXME: Describe what eventual formulae are.

6.2.3.9 boolis_FG (const formulax f)

Whether a formula starts with FG.

6.2.3.10 boolis_GF (const formula f)

Whether a formula starts with GF.

6.2.3.11 bool is_universal (const formula f)
Check whether a formula is universal.

FIXME: Describe what universal formulae are. Cite paper.

6.2.3.12 intlength (const formulax f)
Compute the length of a formula.

The length of a formula is the number of atomic properties, constants, and operators (logical and temporal)
occurring in the formula.

6.2.3.13 formulax negative_normal_form (const formulax f, bool negated= false )
Build the negative normal form df

All negations of the formula are pushed in front of the atomic propositions.

Parameters:
f The formula to normalize.

negatedIf true , return the negative normal form 4f

Note that this will not remove abbreviated operators. If you want to remove abbreviations,
call spot:ltl::unabbreviate logicor spot::ltl::unabbreviate_ltlfirst.  (Calling these functions after
spot::ltl::negative_normal_formvould likely produce a formula which is not in negative normal form.)
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6.2.3.14 formulax parse (const std::string & Itl_string, parse_error_list & error_list, environment
& env=default_environment::instance() , bool debug= false )

Build a formula from an LTL string.

Parameters:
Itl_string The string to parse.

error_list A list that will be filled with parse errors that occured during parsing.
env The environment into which parsing should take place.
debug When true, causes the parser to trace its execution.

Returns:
A pointer to the formula built fronitl_string, or 0 if the input was unparsable.

Note that the parser usually tries to recover from errors. It can return an non zero value even if it encoun-
tered error during the parsing &f string. If you want to make surétl_string was parsed succesfully,
checkerror_list for emptiness.

Warning:
This function is not reentrant.

6.2.3.15 formulax* reduce (const formulax f, int opt= Reduce_All )
Reduce a formulé.

Parameters:
f the formula to reduce

opt a conjonction ofpot::ltl::reduce_optionspecifying which optimizations to apply.

Returns:
the reduced formula

6.2.3.16 formulax simplify_f g (const formula = f)
Replacdrue U f andfalse R g byF f andG g

6.2.3.17 bool syntactic_implication (const formulax f1, const formula x f2)
Syntactic implication.

This comes from

@InProceedings{  somenzi.00.cav,

author = {Fabio Somenzi and Roderick Bloem},

title = {Efficient {B\"u}chi Automata for {LTL} Formulae},

booktitle = {Proceedings of the 12th International Conference on
Computer Aided Verification (CAV'00)},

pages = {247--263},

year = {2000},

volume = {1855},

series = {Lecture Notes in Computer Science},
publisher = {Springer-Verlag}

}
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6.2.3.18 bool syntactic_implication_neg (const formula f1, const formula x 2, bool right)
Syntactic implication.

If right==false, true if If1< f2, false otherwise. If right==true, true if f& !f2, false otherwise.

6.2.3.19 std::string to_spin_string (const formulax f)

Convert a formula into a (parsable by Spin) string.

Parameters:
f The formula to translate.

6.2.3.20 std::ostream& to_spin_string (const formulax f, std::ostream & 09

Output a formula as a (parsable by Spin) string.

Parameters:
f The formula to translate.

os The stream where it should be output.

6.2.3.21 std::string to_string (const formulasx f)

Convert a formula into a (parsable) string.

Parameters:
f The formula to translate.

6.2.3.22 std::ostream& to_string (const formulax f, std::ostream & 0s)

Output a formula as a (parsable) string.

Parameters:
f The formula to translate.

os The stream where it should be output.

6.2.3.23 formulax unabbreviate_logic (const formulax f)
Clone and rewrite a formula to remove most of the abbreviated logical operators.

This will rewrite binary operators such dsnop::Implies binop::Equals, andbinop::Xor, using only
unop::Not multop::Or, andmultop::And

6.2.3.24 formulax* unabbreviate_Itl (const formula x f)
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.
The rewriting performed on logical operator is the same as the one dasyohyitl::unabbreviate logic

This will also rewrite unary operators suchwasop::F andunop::G using onlybinop::U, andbinop::R
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6.3
Classes

« classyy::Location
Abstract aLocation

* classyy::Position
Abstract aPosition

* classyy::Stack< T, S >
* classyy::Slice< T, S>
Functions

« constLocationoperator+{constLocation&begin, const_ocation&end)
Join twolLocationobjects to create Aocation

« constLocationoperator+{constLocation&begin, unsigned width)
Add twolL.ocationobjects.

* Location& operator+=Location&res, unsigned width)
Add and assign &ocation

* std::ostream &operatok < (std::ostream &ostr, consbcation&loc)
Intercept output stream redirection.

» constPosition& operator+=Position&res, const int width)
Add and assign &osition

 constPositionoperator+H{constPosition&begin, const int width)
Add twoPositionobjects.

» constPosition& operator-g(Position&res, const int width)
Add and assign &osition

« constPositionoperator{constPosition&begin, const int width)
Add twoPositionobjects.

* std::ostream &peratox < (std::ostream &ostr, constosition&pos)
Intercept output stream redirection.

6.3.1 Function Documentation

6.3.1.1 consPosition operator+ (const Position & begin const intwidth) [inline]

Add two Positionobjects.
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6.3.1.2 constocation operator+ (const Location & begin unsignedwidth) [inline]

Add two Locationobijects.

6.3.1.3 constLocation operator+ (const Location & begin const Location & end) [inline]

Join twolLocationobjects to create kocation

6.3.1.4 consPosition& operator+= (Position & res, const intwidth) [inline]

Add and assign Rosition

6.3.1.5 Location& operator+= (Location & res unsignedwidth) [inline]

Add and assign &ocation

6.3.1.6 consPosition operator- (const Position &begin const intwidth) [inline]

Add two Positionobjects.

6.3.1.7 consPosition& operator-= (Position & res const intwidth) [inline]

Add and assign Rosition
6.3.1.8 std::ostream& operatok < (std::ostream & ostr, const Position &pog [inline]
Intercept output stream redirection.

Parameters:
ostr the destination output stream

pos a reference to thBositionto redirect

6.3.1.9 std::ostreamé& operatok < (std::ostream & ostr, const Location & loc) [inline]

Intercept output stream redirection.

Parameters:
ostr the destination output stream

loc areference to theocationto redirect

Avoid duplicate information.

7 spot Class Documentation

7.1 spot:ltl::atomic_prop Class Reference

Atomic propositions.
#include  <ltlast/atomic_prop.hh >

Inheritance diagram for spot::Itl::atomic_prop:
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

‘f

spot::ltl::ref_formula

- ref_counter_

# ~ref_formula()
# ref_formula()
#ref ()

# unref_()

# ref_count_()

‘f

spot::ltl::atomic_prop

# instances
- name_
-env_

+ accept()
+ accept()

+ name()

+env()

+ instance()

+ instance_count()
+ dump_instances()
# atomic_prop()

# ~atomic_prop()

Collaboration diagram for spot::ltl::atomic_prop:
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

[

spot::ltl::ref_formula

spot::ltl::environment
- ref_counter_

# ~ref_formula()

# ref_formula() + require()
#ref_() + name()
# unref_() + ~environment()
# ref_count_() A

|

Ienv_

I

spot::ltl::atomic_prop

# instances
- name_
-env_

+ accept()
+ accept()
+ name()

+env()

+ instance()

+ instance_count()
+ dump_instances()
# atomic_prop()

# ~atomic_prop()

Public Member Functions

virtual void accept(visitor & visitor)
Entry point for vspot::ltl::visitor instances.

virtual void accept(const_visitor& visitor) const
Entry point for vspot::ltl::const_visitor instances.

const std::string &name() const
Get the name of the atomic proposition.

environmen®& env() const
Get the environment of the atomic proposition.

formulax ref ()
clone this node

Static Public Member Functions

« atomic_propx instanceg(const std::string &namesnvironmen&env)
 unsignednstance_coun()

Number of instantiated atomic propositions. For debugging.

« std::ostream &ump_instancefstd::ostream &0s)
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List all instances of atomic propositions. For debugging.

« void unref(formulaxf)
release this node

Protected Types

* typedef std::pai std::string,environment« > pair
* typedef std::magq pair, atomic_propx > map

Protected Member Functions

« atomic_prop(const std::string &namesnvironmeni&env)
virtual ~atomic_prop))
void ref_()

increment reference counter if any

boolunref ()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

* unsignedef_count ()
Number of references to this formula.

Static Protected Attributes

¢ mapinstances

Private Attributes

* std::stringname_
e environment env_

7.1.1 Detailed Description

Atomic propositions.

7.1.2 Member Typedef Documentation

7.1.2.1 typedef std::map<pair, atomic_prop«> spot::ltl::atomic_prop::map [protected]

7.1.2.2 typedef std::paikstd::string, environments> spot::Itl::atomic_prop::pair
[protected]
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7.1.3 Constructor & Destructor Documentation

7.1.3.1 spot::ltl::atomic_prop::atomic_prop (const std::string & name environment & eny)
[protected]

7.1.3.2 virtual spot::ltl::atomic_prop:: ~atomic_prop () [protected, virtual]

7.1.4 Member Function Documentation

7.1.4.1 virtual void spot::ltl::atomic_prop::accept (const_visitor & visitor) const [virtual]
Entry point for vspot::ltl::const_visitor instances.

Implementsspot::Itl::formula

7.1.4.2 virtual void spot::ltl::atomic_prop::accept (visitor & visitor) [virtual]
Entry point for vspot::ltl::visitor instances.

Implementsspot::Itl::formula

7.1.4.3 std::ostream& spot::ltl::atomic_prop::dump_instances (std::ostream &os) [static]

List all instances of atomic propositions. For debugging.

7.1.4.4 environment& spot::ltl::atomic_prop::env () const

Get the environment of the atomic proposition.

7.1.4.5 atomic_prop+ spot::Itl::atomic_prop::instance (const std::string & name environment &
eny) [static]

Build an atomic proposition with nanmeamein environmenenv.

7.1.4.6 unsigned spot::ltl::atomic_prop::instance_count () [static]

Number of instantiated atomic propositions. For debugging.

7.1.4.7 const std::string& spot::ltl::atomic_prop::name () const

Get the name of the atomic proposition.

7.1.4.8 formulax spot::ltl::formula::ref ()  [inherited]
clone this node

This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.
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7.1.4.9 void spot:ltl::ref_formula::iref_() [protected, virtual, inherited)]
increment reference counter if any

Reimplemented fromspot::ltl::formula

7.1.4.10 unsigned spot::ltl::ref_formula::ref_count_() [protected, inherited]

Number of references to this formula.

7.1.4.11 void spot::Itl::formula::unref (formula = f) [static, inherited]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn't touch the children. If you want to release a whole
formula, usespot::Itl::destroy(jnstead.

7.1.4.12 bool spot::ltl::;ref formula::unref () [protected, virtual, inherited]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented fromspot::Itl::formula

7.1.5 Member Data Documentation

7.1.5.1 environmentx spot::ltl::atomic_prop::env_ [private]

7.1.5.2 map spot::ltl::atomic_prop::instances [static, protected]
7.1.5.3 std::stringspot::ltl::atomic_prop::name_ [private]

The documentation for this class was generated from the following file:

* ltlast/atomic_prop.hh

7.2 spot::bdd_allocator Class Reference

Manage ranges of variables.
#include  <misc/bddalloc.hh >

Inheritance diagram for spot::bdd_allocator:
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spot::free_list
#1l

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+insert()

+ remove()

# extend()

# remove()

f

spot::bdd_allocator

# lvarnum

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ dump_free_list()

+ initialize()

- extvarnum()

- extend()

?

spot::bdd_dict

+ now_map

+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_annonymous_list_of

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

Collaboration diagram for spot::bdd_allocator:
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spot::free_list
#Al

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+ insert()

+ remove()

# extend()

# remove(

spot::bdd_allocator

)
um
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ dump_free_list()

+ initialize()

- extvarnum()

- extend()

Public Member Functions

 bdd_allocatoK)
Default constructor.

« int allocate_variable@nt n)
Allocaten BDD variables.

« void release_variablggnt base, int n)
Releasan BDD variables starting abase

« std::ostream &ump_free_lis{std::ostream &0s) const
Dump the list toosfor debugging.

Static Public Member Functions

* void initialize ()
Initialize the BDD library.

Protected Attributes

* int lvarnum
number of variables in use in this allocator.

Static Protected Attributes

* boolinitialized
Whether the BDD library has been initialized.
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Private Types

* typedef std::pak: int, int > pos_lenght_pair
Such pairs describsecond free integer starting afirst

« typedef std::lisk pos_lenght_pair free_list_type

Private Member Functions

void extvarnum(int more)
Require more variables.

* virtual int extend(int n)
* int register_n(int n)
Find n consecutive integers.

« void release_rfint base, int n)
Releasen consecutive integers starting ahse

« void insert(int base, int n)
Extend the list by inserting a new pos-lenght pair.

« void remove(int base, int n=0)
Removen consecutive entries from the list, startingtetse

« void remove(free_list_type::iterator i, int base, int n)
Removen consecutive entries from the list, startingtetse

Private Attributes

« free_list_typdi
Tracks unused BDD variables.

7.2.1 Detailed Description

Manage ranges of variables.

7.2.2 Member Typedef Documentation

7.2.2.1 typedef std::liskpos_lenght_pair> spot::free_list::free_list_type [protected,
inherited]

7.2.2.2 typedef std::paikint, int > spot::free_list::pos_lenght_pair [protected,
inherited]

Such pairs describgecond free integer starting dirst
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7.2.3 Constructor & Destructor Documentation

7.2.3.1 spot::bdd_allocator::bdd_allocator ()

Default constructor.

7.2.4 Member Function Documentation

7.2.4.1 intspot::bdd_allocator::allocate_variables (intn)

Allocaten BDD variables.

7.2.4.2 std::ostream& spot::free_list::dump_free_list (std::ostream &0s) const

Dump the list toosfor debugging.

7.2.4.3 virtual int spot::bdd_allocator::extend (int n) [private, virtual]
Allocaten integer.

This function is called byegister_n(Wwhen the free list is empty or if consecutive integers could not be
found. It should allocate more integers, possibly changing the list, and return the first integer on a range of
n consecutive integer requested by the user.

Implementsspot::free_list

7.2.4.4 void spot::bdd_allocator::extvarnum (intmore) [private]

Require more variables.

7.2.4.5 void spot::bdd_allocator::initialize () [static]
Initialize the BDD library.

7.2.4.6 void spot::free_list::insert (intbase int n) [inherited]

Extend the list by inserting a new pos-lenght pair.

7.2.4.7 intspot::free_list::register_n (intn) [inherited]
Find n consecutive integers.

Browse the list of free integers until consecutive integers are found. Extend the list (usixignd()
otherwise.

Returns:
the first integer of the range

7.2.4.8 void spot::free_list::release_n (inbase int n) [inherited]

Releasen consecutive integers startinglsse

7.2.4.9 void spot::bdd_allocator::release_variables (inbase int n)

Releasen BDD variables starting diase
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7.2.4.10 void spot::free_list::remove (free_list_type::iteratori, int base int n) [protected,

inherited]

Removen consecutive entries from the list, startingoatse

7.2.4.11 void spot::free_list::remove (intbase int n =0) [inherited]
Removen consecutive entries from the list, startingoasse

7.2.5 Member Data Documentation

7.2.5.1 free_list_typespot::free_list::fl [protected, inherited]

Tracks unused BDD variables.

7.2.5.2 boolspot::bdd_allocator::initialized [static, protected]
Whether the BDD library has been initialized.

7.2.5.3 intspot::bdd_allocator::lvarnum [protected]

number of variables in use in this allocator.

The documentation for this class was generated from the following file:

* miscbhddalloc.hh

7.3 spot::bdd_dict Class Reference

Map BDD variables to formulae.
#include  <tgba/bdddict.hh >

Inheritance diagram for spot::bdd_dict:
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spot::free_list
#1l

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+insert()

+ remove()

# extend()

# remove()

f

spot::bdd_allocator

# lvarnum
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ dump_free_list()

+ initialize()

- extvarnum()

- extend()

+ Now_map
+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_anno ous_list_of

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

Collaboration diagram for spot::bdd_dict:
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spot::free_list
#1l

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+insert()

+ remove()

# extend()

# remove()

f

spot::bdd_allocator

# lvarnum
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ dump_free_list()

+ initialize()

- extvarnum()

- extend()

?

spot::bdd_dict

+ Now_map
+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_annonymous_list_of

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

Public Types

* typedef Sgi::hash_mapconstltl::formula *, int, ptr_hashc Itl::formula > > fv_map
Formula-to-BDD-variable maps.

* typedef Sgi::hash_mapint, constltl::formula « > vf_map
BDD-variable-to-formula maps.

Public Member Functions

* bdd_dict()
» ~bdd_dict()
* int register_propositiofconstltl::formula *f, const void«for_me)

Register an atomic proposition.
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void register_propositionhdd f, const voidkfor_me)
Register BDD variables as atomic propositions.

int register_statéconstltl::formula «f, const void«for_me)
Register a couple of Now/Next variables.

int register_acceptance_varialft®nstltl::formula xf, const void«for_me)
Register an atomic proposition.

void register_acceptance_variab{bsld f, const void:«for_me)
Register BDD variables as acceptance variables.

int register_anonymous_variabl@st n, const void«for_me)
Register anonymous BDD variables.

void register_all_variables_dg€onst void«from_other, const voigdfor_me)
Duplicate the variable usage of another object.

void unregister_all_my_variablgsonst voidxme)
Release all variables used by an object.

« void unregister_variabl@nt var, const voidime)
Release a variable used bye

« std::ostream &ump(std::ostream &0s) const
Dump all variables for debugging.

* void assert_emptineg} const
Make sure the dictionary is empty.

« int allocate_variablegnt n)
Allocaten BDD variables.

« void release_variablgnt base, int n)
Releasan BDD variables starting abase

« std::ostream &ump_free_lis{std::ostream &0s) const
Dump the list taosfor debugging.

* boolis_registered_propositidiconstltl::formula «f, const void«by_me)
* boolis_registered_stafgonstltl::formula xf, const void«by_me)
« boolis_registered_acceptance_variaf@enstltl::formula xf, const void«by _me)

Static Public Member Functions

« void initialize ()
Initialize the BDD library.
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Public Attributes

« fv_mapnow_map
Maps formulae to "Now" BDD variables.

« vf_mapnow_formula_map

Maps "Now" BDD variables to formulae.

» fv_mapvar_map
Maps atomic propositions to BDD variables.

» vf_mapvar_formula_map
Maps BDD variables to atomic propositions.

« fv_mapacc_map
Maps acceptance conditions to BDD variables.

« vf_mapacc_formula_map
Maps BDD variables to acceptance conditions.

« bddPair« next_to_now
Map Next variables to Now variables.

« bddPair« now_to_next

Map Now variables to Next variables.

Protected Types

« typedef Sgi::hash_setconst voids, ptr_hask: void > > ref _set
BDD-variable reference counts.

* typedef Sgi::hash_mapint, ref_set> vr_map
« typedef Sgi::hash_map const voidx, annon_free_listptr_hash< void > > free_annonymous_-
list_of type

List of unused anonymous variable number for each automaton.

Protected Member Functions

« void unregister_variablé/r_map::iterator &cur, const voieme)

Protected Attributes

e vr_mapvar_refs
 free_annonymous_list_of tyfeee _annonymous_list_of
* int lvarnum

number of variables in use in this allocator.
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Static Protected Attributes

* boolinitialized
Whether the BDD library has been initialized.

Private Member Functions

* bdd_dict(constbdd_dict&other)
* bdd_dict& operator<constbdd_dict&other)

7.3.1 Detailed Description

Map BDD variables to formulae.

7.3.2 Member Typedef Documentation

7.3.2.1 typedef Sgi::hash_magconst voidk, annon_free_list ptr_hash<void> > spot::bdd_-
dict::free_annonymous_list_of type [protected]

List of unused anonymous variable number for each automaton.
7.3.2.2 typedef Sgi::hash_magconst Itl::formula *, int, ptr_hash<ltl::formula > > spot::bdd_-
dict::fv_map

Formula-to-BDD-variable maps.

7.3.2.3 typedef Sgi:hash_setconst voidt, ptr_hash<void> > spot::bdd_dict::ref set
[protected]

BDD-variable reference counts.

7.3.2.4 typedef Sgi::hash_magiint, constltl::formula «> spot::bdd_dict::vf_map

BDD-variable-to-formula maps.

7.3.2.5 typedef Sgi::hash_magiint, ref_set> spot::bdd_dict::vr_map [protected]

7.3.3 Constructor & Destructor Documentation

7.3.3.1 spot::bdd_dict::bdd_dict ()

7.3.3.2 spot::bdd_dict:~bdd_dict ()

7.3.3.3 spot::bdd_dict::bdd_dict (constbdd_dict & other) [private]
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7.3.4 Member Function Documentation
7.3.4.1 intspot::bdd_allocator::allocate variables (intn) [inherited]

Allocaten BDD variables.

7.3.4.2 void spot::bdd_dict::assert_emptiness () const
Make sure the dictionary is empty.

This will print diagnostics and abort if the dictionary is not empty. Use for debugging.
7.3.4.3 std::ostream& spot::bdd_dict::dump (std::ostream & 09 const
Dump all variables for debugging.

Parameters:
os The output stream.

7.3.4.4 std::ostreamé& spot::free_list::dump_free_list (std::ostream & o0s) const [inherited]

Dump the list toosfor debugging.

7.3.4.5 void spot::bdd_allocator::initialize () [static, inherited]
Initialize the BDD library.

7.3.4.6 bool spot::bdd_dict::is_registered_acceptance_variable (corlgit:formula x f, const void
by_mg

7.3.4.7 bool spot::bdd_dict::is_registered_proposition (condtl::formula = f, const void « by _me

Check whether formulé has already been registeredliny me

7.3.4.8 bool spot::bdd_dict::is_registered_state (condt::formula = f, const voidx by _me¢

7.3.4.9 bdd_dict& spot::bdd_dict::operator= (const bdd_dict & other) [private]

7.3.4.10 int spot::bdd_dict::register_acceptance_variable (con#::formula = f, const voidx for_-
me)

Register an atomic proposition.

Return (and maybe allocate) a BDD variable designating an acceptance set associated tdf fofinela
for_meargument should point to the object using this BDD variable, this is used for reference counting. It
is perfectly safe to call this function several time with the same arguments.

Returns:
The variable number. Use bdd_ithvar() or bdd_nithvar() to convert this to a BDD.
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7.3.4.11 void spot::bdd_dict::register_acceptance_variables (bdd const voidx for_me)
Register BDD variables as acceptance variables.

Register all variables occurring inas acceptance variables usedfby me This assumes that these
acceptance variables are already known from the dictionary (i.e., they have already been registered by
register_acceptance_variablét) another automaton).

7.3.4.12 void spot::bdd_dict::register_all_variables_of (const voig from_other, const void« for_-
me)

Duplicate the variable usage of another object.

This tells this dictionary that théor_meobject will be using the same BDD variables as tfwan_other
objects. This ensure that the variables won't be freed viteen_otheris deleted ifrom_otheris still alive.

7.3.4.13 int spot::bdd_dict::register_anonymous_variables (inh, const voidx* for_me)
Register anonymous BDD variables.
Return (and maybe allocate)onsecutive BDD variables which will be used onlyfoy me

Returns:
The variable number. Use bdd_ithvar() or bdd_nithvar() to convert this to a BDD.

7.3.4.14 int spot::bdd_dict::register_proposition (consitl::formula « f, const voidx for_me)
Register an atomic proposition.

Return (and maybe allocate) a BDD variable designating forrhul@he for_meargument should point
to the object using this BDD variable, this is used for reference counting. It is perfectly safe to call this
function several time with the same arguments.

Returns:
The variable number. Use bdd_ithvar() or bdd_nithvar() to convert this to a BDD.

7.3.4.15 void spot::bdd_dict::register_propositions (bdd, const voidx for_me)
Register BDD variables as atomic propositions.

Register all variables occurring fras atomic propositions used fir_me This assumes that these atomic
propositions are already known from the dictionary (i.e., they have already been registesgshyr -
proposition()for another automaton).

7.3.4.16 intspot::bdd_dict::register_state (consktl::formula * f, const voidx for_me)
Register a couple of Now/Next variables.

Return (and maybe allocate) two BDD variables for a state associated to fdrmithafor_meargument
should point to the object using this BDD variable, this is used for reference counting. It is perfectly safe
to call this function several time with the same arguments.

Returns:
The first variable number. Add one to get the second variable. Use bdd_ithvar() or bdd_nithvar() to
convert this to a BDD.
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7.3.4.17 void spot::bdd_allocator::release_variables (ifbaseg int n) [inherited]

Releasan BDD variables starting diase

7.3.4.18 void spot::bdd_dict::unregister_all_my_variables (const void me)
Release all variables used by an object.

Usually called in the destructorihe

7.3.4.19 void spot::bdd_dict::unregister_variable (vr_map::iterator & cur, const void x me
[protected]

7.3.4.20 void spot::bdd_dict::unregister_variable (intvar, const void* me)
Release a variable used he

7.3.5 Member Data Documentation

7.3.5.1 vf_map spot::bdd_dict::acc_formula_map

Maps BDD variables to acceptance conditions.

7.3.5.2 fv_map spot::bdd_dict::acc_map

Maps acceptance conditions to BDD variables.

7.3.5.3 free_annonymous_list_of typespot::bdd_dict::free_annonymous_list_of [protected]

7.3.5.4 boolspot::bdd_allocator::initialized [static, protected, inherited]
Whether the BDD library has been initialized.

7.3.5.5 intspot::bdd_allocator::lvarnum [protected, inherited]

number of variables in use in this allocator.

7.3.5.6 bddPaix spot::bdd_dict::next_to_now
Map Next variables to Now variables.

Use with BuDDy’s bdd_replace() function.

7.3.5.7 vf_map spot::bdd_dict::now_formula_map

Maps "Now" BDD variables to formulae.

7.3.5.8 fv_map spot::bdd_dict::now_map

Maps formulae to "Now" BDD variables.
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7.3.5.9 bddPaix spot::bdd_dict::now_to_next
Map Now variables to Next variables.

Use with BuDDy’s bdd_replace() function.

7.3.5.10 vf_map spot::bdd_dict::var_formula_map

Maps BDD variables to atomic propositions.

7.3.5.11 fv_map spot::bdd_dict::var_map

Maps atomic propositions to BDD variables.
7.3.5.12 vr_map spot::bdd_dict::var_refs [protected]
The documentation for this class was generated from the following file:

+ tgbabdddict.hh

7.4 spot::bdd_dict::annon_free_list Class Reference

#include  <tgba/bdddict.hh >

Inheritance diagram for spot::bdd_dict::annon_free_list:

spot::free_list
#fl

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+ insert()

+ remove()

# extend()

# remove()

T

spot::bdd_dict::annon_free_list

+ annon_free_list()
+ extend()

Collaboration diagram for spot::bdd_dict::annon_free_list:
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spot::bdd_dict

+ Now_map

+ now_formula_map
+ var_map

+ var_formula_map

+acc_map

+ acc_formula_map
+ next_to_now

spot::free_list +now_to_next
#fl # var_refs
# free_annonymous_list_of
+ ~free_list() .
" + bdd_dict()
+ register_n( + ~bad_dict()

)
:aeljema;efF:e() list() + register_proposition()
+ insert6 - + register_propositions()

+ remove() + registerfstate() )

# extend() + reg!ster_acceptance_var!able()

# remove() + register_acceptance_variables()
+ register_anonymous_variables()

+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

/ dict_

spot::bdd_dict::annon_free_list

+ annon_free_list()
+ extend()

Public Member Functions

« annon_free_lisfbdd_dictxd=0)
« virtual int extend(int n)
* int register_n(int n)

Find n consecutive integers.

« void release_1fint base, int n)
Releasan consecutive integers starting base

« std::ostream &lump_free_lis{std::ostream &0s) const
Dump the list toosfor debugging.

« void insert(int base, int n)
Extend the list by inserting a new pos-lenght pair.

« void remove(int base, int n=0)
Removen consecutive entries from the list, startingtetse

Protected Types

* typedef std::pak: int, int > pos_lenght_pair
Such pairs describsecond free integer starting afirst

« typedef std::lisk pos_lenght_pair free_list_type
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Protected Member Functions

« void remove(free_list_type::iterator i, int base, int n)
Removen consecutive entries from the list, startingtetse

Protected Attributes

« free_list_typdi
Tracks unused BDD variables.

Private Attributes

« bdd_dict« dict_

7.4.1 Member Typedef Documentation

7.4.1.1 typedef std::liskpos_lenght_pair> spot::free_list::free_list_type [protected,
inherited]

7.4.1.2 typedef std::paikint, int > spot::free_list::pos_lenght_pair [protected,
inherited]

Such pairs describgecond free integer starting dirst

7.4.2 Constructor & Destructor Documentation

7.4.2.1 spot:bdd_dict::annon_free_list::annon_free_listl{dd_dict « d = 0)

7.4.3 Member Function Documentation

7.4.3.1 std::ostreamé& spot::free_list::dump_free_list (std::ostream & o0s) const [inherited]

Dump the list toosfor debugging.

7.4.3.2 virtual int spot::bdd_dict::annon_free_list::extend (intn) [virtual]
Allocaten integer.

This function is called byegister_n()when the free list is empty or if consecutive integers could not be
found. It should allocate more integers, possibly changing the list, and return the first integer on a range of
n consecutive integer requested by the user.

Implementsspot::free_list

7.4.3.3 void spot::free_list::insert (intbase int n) [inherited]

Extend the list by inserting a new pos-lenght pair.
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7.4.3.4 intspot:free_list::iregister_n (intn) [inherited]
Find n consecutive integers.

Browse the list of free integers until consecutive integers are found. Extend the list (usixignd()
otherwise.

Returns:
the first integer of the range

7.4.3.5 void spot::free_list::release_n (inbase int n) [inherited]

Releasan consecutive integers startinglese

7.4.3.6 void spot::free_list::remove (free_list_type::iteratori, int base int n) [protected,
inherited]

Removen consecutive entries from the list, startingoatse

7.4.3.7 void spot::free_list::remove (intbase int n = 0) [inherited]
Removen consecutive entries from the list, startingoatse

7.4.4 Member Data Documentation

7.4.4.1 bdd_dictx spot::bdd_dict::annon_free_list::dict_ [private]
7.4.4.2 free_list_typespot::free_list::fl [protected, inherited]

Tracks unused BDD variables.

The documentation for this class was generated from the following file:

« tgbabdddict.hh

7.5 spot::bdd_less_than Struct Reference
Comparison functor for BDDs.

#include <misc/bddlt.hh >

Public Member Functions

« booloperator()const bdd &left, const bdd &right) const

7.5.1 Detailed Description

Comparison functor for BDDs.
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7.5.2 Member Function Documentation

7.5.2.1 bool spot::bdd less than::operator() (const bdd &left, const bdd & right) const

[inline]

The documentation for this struct was generated from the following file:

* mischddlt.hh

7.6 spot::ltl::binop Class Reference

Binary operator.
#include  <ltlast/binop.hh >

Inheritance diagram for spot::ltl::binop:

Collaboration diagram for spot::ltl::binop:

spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

‘f

spot::ltl::ref_formula

- ref_counter_

# ~ref_formula()
# ref_formula()
#ref ()

# unref_()

# ref_count_()

spot::ltl::binop

# instances
-op_

- first_

- second_

+ accept()
+ accept()
+ first()

+ first()

+ second()

+ second()

+0p()
+op_name()

+ instance()

+ instance_count()
# binop()

# ~binop()
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

P
|

| spot::ltl::ref_formula

| - ref_counter_

| first_ # ~ref_formula()

Isecond7 # ref_formula()
#ref ()

| # unref_()

# ref_count_()

# instances

-op_
- first_

+ accept()

+ second()

+ second()

+0p()

+ op_name()

+ instance()

+ instance_count()
# binop()

# ~binop()

Public Types

e enumtype{
Xor, Implies, Equiv, U,
R}

Public Member Functions

« virtual void accepft(visitor &v)
Entry point for vspot::Itl::visitor instances.

virtual void accept(const_visitor&v) const
Entry point for vspot::Itl::const_visitor instances.

 constformulax first () const
Get the first operand.

formulax first ()
Get the first operand.

« constformulax second) const
Get the second operand.
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« formulax second))
Get the second operand.

* typeop () const
Get the type of this operator.

« const chax op_name¢) const
Get the type of this operator, as a string.

formulax ref ()
clone this node

Static Public Member Functions

 binopx instancgtypeop, formulaxfirst, formulaxsecond)
 unsignednstance_coun()

Number of instantiated binary operators. For debugging.

« void unref(formulaxf)
release this node

Protected Types

* typedef std::pak: formulax, formulax > pairf
* typedef std::pak: type, pairf > pair
* typedef std::mag pair, formulax > map

Protected Member Functions

* binop (typeop, formulasxfirst, formulaxsecond)
virtual ~binop()
void ref_()

increment reference counter if any

boolunref ()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

« unsignedef _count ()

Number of references to this formula.

Static Protected Attributes

* mapinstances
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Private Attributes
* typeop_

 formulax first_
« formulax* second_

7.6.1 Detailed Description

Binary operator.

7.6.2 Member Typedef Documentation

7.6.2.1 typedef std::mapcpair, formula x> spot::ltl::binop::map [protected]

7.6.2.2 typedef std::paiktype, pairf > spot::ltl::binop::pair  [protected]

7.6.2.3 typedef std::paikformulax, formulax> spot::Itl::binop::pairf  [protected]

7.6.3 Member Enumeration Documentation

7.6.3.1 enumnspot::ltl::binop::type
Different kinds of binary opertaors
And and Or are not here. Because they are often nested we represent them as multops.

Enumeration values:
Xor

Implies
Equiv
U

R

7.6.4 Constructor & Destructor Documentation

7.6.4.1 spot::ltl::binop::binop (type op, formula x first, formula * second [protected]

7.6.4.2 virtual spot::ltl::binop:: ~binop () [protected, virtual]

7.6.5 Member Function Documentation

7.6.5.1 virtual void spot::ltl::binop::accept (const_visitor & v) const [virtual]
Entry point for vspot::ltl::const_visitor instances.

Implementsspot::Itl::formula
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7.6.5.2 virtual void spot::ltl::binop::accept (visitor & v) [virtual]
Entry point for vspot::ltl::visitor instances.

Implementsspot::Itl::formula

7.6.5.3 formulax spot::ltl::binop::first ()
Get the first operand.

7.6.5.4 consformulax spot::ltl::binop::first () const

Get the first operand.

7.6.5.5 binop= spot::ltl::binop::instance (type op, formula  first, formula « second [static]

Build an unary operator with operatiap and childrerfirst andsecond

7.6.5.6 unsigned spot::ltl::binop::instance_count () [static]

Number of instantiated binary operators. For debugging.

7.6.5.7 type spot::ltl::binop::op () const
Get the type of this operator.

7.6.5.8 const chaf spot::ltl::binop::op_name () const

Get the type of this operator, as a string.

7.6.5.9 formulax spot:ltl::formula::ref ()  [inherited]
clone this node

This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.

7.6.5.10 void spot::ltl;:ref_formula::ref () [protected, virtual, inherited]
increment reference counter if any

Reimplemented fromspot::ltl::formula

7.6.5.11 unsigned spot::ltl::ref_formula::ref_count_() [protected, inherited]

Number of references to this formula.

7.6.5.12 formulax spot::ltl::binop::second ()

Get the second operand.

7.6.5.13 consformulax spot::ltl::binop::second () const

Get the second operand.
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7.6.5.14 void spot::ltl::formula::unref (formula * f) [static, inherited]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn’t touch the children. If you want to release a whole
formula, usespot::ltl;:destroy(jnstead.

7.6.5.15 bool spot::ltl:;ref_formula::unref_() [protected, virtual, inherited]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented frorspot::ltl::formula
7.6.6 Member Data Documentation

7.6.6.1 formulax spot::Itl::binop::first_  [private]
7.6.6.2 map spot::ltl::binop::instances [static, protected]
7.6.6.3 type spot:ltl::binop::op_ [private]

7.6.6.4 formulax spot::ltl;:binop::second_ [private]

The documentation for this class was generated from the following file:

* ltlastbinop.hh

7.7 spot:ltl::clone_visitor Class Reference

Clone a formula.
#include <ltlvisit/clone.hh >

Inheritance diagram for spot::ltl::clone_visitor:
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spot::ltl::visitor

T

spot:ltl::clone_visitor

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

/

\

spot::Itl::simplify_f_g_visitor

spot::ltl::unabbreviate_logic_visitor

+ visit()
+ recurse()

+ simplify_f_g_visitor()
+ ~simplify_f_g_visitor()

+ visit()
+ recurse()

+ unabbreviate_logic_visitor()
+ ~unabbreviate_logic_visitor()

T

spot:ltl::unabbreviate_Itl_visitor

+ unabbreviate_ltl_visitor()
+ ~unabbreviate_lt|_visitor()
+ visit()

+ recurse()

Collaboration diagram for spot::ltl::clone_visitor:

spot::ltl::visitor

+ visit()
+ visit()
+ visit()
+ visit()
+ Visit()

spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()
+ visit()
+ visit()
+ visit()
+ visit()

+ recurse()
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Public Member Functions

* clone_visiton()

* virtual ~clone_visitor()

 formulax result() const

« void visit (atomic_proprap)

* void visit (unop=*uo)

« void visit (binop*bo)

* void visit (multop*xmo)

* void visit (constant«c)

« virtual formulax recursg(formulaxf)

Protected Attributes

 formulax result_

7.7.1 Detailed Description

Clone a formula.

This visitor is public, because it's convenient to derive from it and override part of its methods. But if you
just want the functionality, consider usisgot::ltl::cloneinstead.

7.7.2 Constructor & Destructor Documentation

7.7.2.1 spot:ltl::clone_visitor::clone_visitor ()

7.7.2.2 virtual spot::ltl::clone_visitor:: ~clone_visitor () [virtual]

7.7.3 Member Function Documentation

7.7.3.1 virtual formulax spot::ltl::clone_visitor::recurse (formula * f) [virtual]

Reimplemented in spot:ltl::unabbreviate_logic visitor  spot::ltl::simplify_f g_visitor and
spot::Itl::unabbreviate_ltl_visitor

7.7.3.2 formulax spot::ltl::clone_visitor::result () const

7.7.3.3 void spot::ltl::clone_visitor::visit (constantx c) [virtual]

Implementsspot::ltl::visitor.

7.7.3.4 void spot::ltl::clone_visitor::visit (multop * ma) [virtual]

Implementsspot::ltl::visitor.

7.7.3.5 void spot::ltl::clone_visitor::visit (binop * bo) [virtual]
Implementsspot::ltl::visitor.

Reimplemented ispot::ltl::unabbreviate logic_visitpandspot::Itl::simplify_f g_visitor
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7.7.3.6 void spot::ltl::clone_visitor::visit (unop x uo) [virtual]
Implementsspot::ltl::visitor.

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

7.7.3.7 void spot::ltl::clone_visitor::visit (atomic_prop « ap) [virtual]
Implementsspot::ltl::visitor.
7.7.4 Member Data Documentation

7.7.4.1 formulax spot::ltl::clone_visitor::result_  [protected]

The documentation for this class was generated from the following file:

« [tlvisit/clone.hh

7.8 spot:.connected_component_hash_set Class Reference

#include  <tgbaalgos/gtec/explscc.hh >

Inheritance diagram for spot::connected_component_hash_set:

spot::scc_stack::connected_component

+ index
+ condition

+ connected_component()

f

spot::explicit_connected_component

+ ~explicit_connected_component()

+ has_state()

+ insert()
spot::connected_component_hash_set

+ ~connected_component_hash_set()
+ has_state()
+ insert()

Collaboration diagram for spot::connected_component_hash_set:

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.8 spot::connected_component_hash_set Class Reference

spot::scc_stack::connected_component

+ index
+ condition

+ connected_component()

spot::explicit_connected_component

+ ~explicit_connected_component()

+ has_state()
+ insert()
spot::connected_component_hash_set

# states

+ ~connected_component_hash_set()
+ has_state()
+ insert()

Public Member Functions

* virtual ~connected_component_hash_(§et
« virtual conststatex has_statéconststatexs) const

Check if the SCC contains states

« virtual void insert(conststatexs)
Insert a new state in the SCC.

Public Attributes

* intindex
Index of the SCC.

* bddcondition

Protected Types

« typedef Sgi::hash_setconststatex, state_ptr_haslstate_ptr_equab set_type

Protected Attributes

* set_typestates

7.8.1 Detailed Description

A straightforward implementation @xplicit_connected_componemsing a hash.

7.8.2 Member Typedef Documentation

7.8.2.1 typedef Sgi::hash_setconst statex, state ptr_hash state ptr_equal> spot::connected_-
component_hash_set::set_type[protected]
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7.8.3 Constructor & Destructor Documentation

7.8.3.1 virtual spot::connected_component_hash_set:connected_component_hash_set ()
[inline, virtual]

7.8.4 Member Function Documentation

7.8.4.1 virtual conststatex spot::connected_component_hash_set::has_state (cosshte « S) const
[virtual]

Check if the SCC contains states

Return the representative efin the SCC, and deletg if it is different (acting like numbered_state_-
heap::filter), or 0 otherwise.

Implementsspot::explicit_connected_component

7.8.4.2 virtual void spot::connected_component_hash_set::insert (corstatex s) [virtual]
Insert a new state in the SCC.

Implementsspot::explicit_connected_component

7.8.5 Member Data Documentation

7.8.5.1 bddspot::scc_stack::connected _component::condition[inherited]

The bdd condition is the union of all acceptance conditions of transitions which connect the states of the
connected component.

7.8.5.2 intspot::scc_stack::connected_component::index[inherited]
Index of the SCC.

7.8.5.3 set_typespot::connected_component_hash_set::stategprotected]
The documentation for this class was generated from the following file:

« tgbaalgos/gteekplscc.hh

7.9 spot:.connected _component_hash_set factory Class Reference

Factory forconnected_component_hash. set
#include  <tgbaalgos/gtec/explscc.hh >

Inheritance diagram for spot::connected_component_hash_set_factory:
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spot::explicit_connected_component_factory

+ ~explicit_connected_component_factory()

+ build()

spot::connected_component_hash_set_factory
+ build()

+ instance()

# ~connected_component_hash_set_factory()
# connected_component_hash_set_factory()

Collaboration diagram for spot::connected_component_hash_set_factory:

spot::explicit_connected_component_factory

+ ~explicit_connected_component_factory()
+ build()

T

spot::connected_component_hash_set_factory

+ build()

+ instance()

# ~connected_component_hash_set_factory()
# connected_component_hash_set_factory()

Public Member Functions

« virtual connected_component_hash_ssbtild () const
Create arexplicit_connected_component

Static Public Member Functions

« constconnected_component_hash_set_factanstanceg)
Get the unique instance of this class.

Protected Member Functions
« virtual ~connected_component_hash_set_facfpry

» connected_component_hash_set_facfpry
Construction is forbiden.

7.9.1 Detailed Description

Factory forconnected_component_hash. set

This class is a singleton. Retrieve the instance usistance()
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7.9.2 Constructor & Destructor Documentation

7.9.2.1 virtual spot::connected_component_hash_set factory:connected_component_hash_set -
factory () [inline, protected, virtual]

7.9.2.2 spot::connected_component_hash_set factory::connected_component_hash_set factory ()
[protected]

Construction is forbiden.

7.9.3 Member Function Documentation

7.9.3.1 Vvirtual connected_component_hash_set  spot::connected_component_hash_set_-
factory::build () const [virtual]

Create arexplicit_connected_component

Implementsspot::explicit_connected_component_factory

7.9.3.2 const connected_component_hash_set_factory spot::connected_component_hash_set_-
factory:instance () [static]

Get the unique instance of this class.

The documentation for this class was generated from the following file:

« tgbaalgos/gteekplscc.hh

7.10 spot::ltl::const_visitor Struct Reference

Formula visitor that cannot modify the formula.

#include <ltlast/visitor.hh >

Public Member Functions

« virtual void visit (constatomic_prop«node)=0
« virtual void visit (constconstantnode)=0

« virtual void visit (constbinop «xnode)=0

« virtual void visit (constunopxnode)=0

« virtual void visit (constmultop xnode)=0

7.10.1 Detailed Description

Formula visitor that cannot modify the formula.
Writing visitors is the prefered way to traverse a formula, since it doesn’t involve any cast.
If you want to modify the visited formula, inherit frospot::lttvisitor instead.

7.10.2 Member Function Documentation

7.10.2.1 virtual void spot::ltl::const_visitor::visit (const multop * node [pure virtual]
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7.10.2.2 virtual void spot::ltl::const_visitor::visit (const unop « node [pure virtual]
7.10.2.3 virtual void spot::ltl::const_visitor::visit (const binop * node [pure virtual]
7.10.2.4 virtual void spot::ltl::const_visitor::visit (const constantx node [pure virtual]

7.10.2.5 virtual void spot::Itl::const_visitor::visit (const atomic_prop * node [pure virtual]

The documentation for this struct was generated from the following file:

* [tlastNisitor.hh

7.11 spot::ltl::constant Class Reference

A constant (True or False).
#include  <ltlast/constant.hh >

Inheritance diagram for spot::Itl::constant:

spot::ltl:formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref_()

# unref_()

‘f

spot::ltl::constant

+ accept()
+ accept()

+ val()

+ val_name()

+ true_instance()
+ false_instance()
# constant()

# ~constant()

Collaboration diagram for spot::ltl::constant:
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

+ accept()

+ accept()

+ val()

+ val_name()

+ true_instance()
+ false_instance()
# constant()

# ~constant()

Public Types

e enumtype{ False True}

Public Member Functions

virtual void accept(visitor &v)
Entry point for vspot::Itl::visitor instances.

virtual void accept(const_visitor&v) const
Entry point for vspot::Itl::const_visitor instances.

typeval () const
Return the value of the constant.

« const chak val_namg() const
Return the value of the constant as a string.

formulax ref ()
clone this node

Static Public Member Functions

» constant true_instance)
Get the sole instance of spot::ltl::constant::constant(True).

» constant false_instancé)
Get the sole instance of spot::ltl::constant::constant(False).
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+ void unref(formulaxf)
release this node

Protected Member Functions

« constan{typeval)
« virtual ~constan()
* virtual voidref_()

increment reference counter if any
« virtual boolunref_()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Private Attributes

* typeval_

7.11.1 Detailed Description

A constant (True or False).

7.11.2 Member Enumeration Documentation

7.11.2.1 enunspot::ltl::constant::type

Enumeration values:
False

True

7.11.3 Constructor & Destructor Documentation

7.11.3.1 spot::ltl::constant::constant fype val) [protected]

7.11.3.2 virtual spot::ltl::constant:: ~constant() [protected, virtual]

7.11.4 Member Function Documentation

7.11.4.1 virtual void spot::ltl::constant::accept (const_visitor & v) const [virtual]
Entry point for vspot::ltl::const_visitor instances.

Implementsspot::ltl::formula

7.11.4.2 virtual void spot::ltl::constant::accept {visitor & v) [virtual]
Entry point for vspot::ltl::visitor instances.

Implementsspot::ltl::formula
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7.11.4.3 constantt spot::ltl::constant::false_instance () [static]

Get the sole instance of spot::ltl::constant::constant(False).

7.11.4.4 formulax spot::ltl::formula::ref ()  [inherited]
clone this node

This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.

7.11.4.5 virtual void spot::ltl::formula::ref_ () [protected, virtual, inherited]
increment reference counter if any

Reimplemented ispot::ltl::ref_formula

7.11.4.6 constantt spot::ltl::constant::true_instance () [static]

Get the sole instance of spot::ltl::constant::constant(True).

7.11.4.7 void spot::ltl::formula::unref (formula « f) [static, inherited]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn't touch the children. If you want to release a whole
formula, usespot::Itl::destroy(jnstead.

7.11.4.8 virtual bool spot::ltl::formula::unref_() [protected, virtual, inherited]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented ispot::ltl::ref_formula

7.11.4.9 type spot:ltl::constant::val () const

Return the value of the constant.

7.11.4.10 const char spot::Itl::constant::val_name () const
Return the value of the constant as a string.
7.11.5 Member Data Documentation

7.11.5.1 typespot:ltl::constant::val_  [private]

The documentation for this class was generated from the following file:

* |tlast/constant.hh
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7.12 spot::counter_example Class Reference

Compute a counter example fronspot::emptiness_check_status
#include  <tgbaalgos/gtec/ce.hh >

Collaboration diagram for spot::counter_example:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

last_support_variables_input_
ast_support_conditions_input__

|
spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

spot::numbered_state_heap spot::scc_stack

+ ~tgba()
+ get_init_state() +S
+ succ_iter()
+ ~numbered_state_heap() + support_conditions()
+ insert() + support_variables()
+ size() + get_dict() N
+ iterator() + format_state() + sue(t)
N + project_state() + empty()
+ all_acceptance_conditions() 7\
\ + neg_acceptance_conditions()
#tgba() /
\ # compute_support_conditions()
\ # compute_support_variables()
\ /
T y

h aut root
AN | /

+ push()
+ top()
+pop()

spot::emptiness_check_status

+aut
+ root
+h

+ emptiness_check_status()
+ ~emptiness_check_status()
+ print_stats()

oS-

spot::counter_example

+ suffix
+ period
-ecs_

+ counter_example()
+ print_result()

+ print_stats()

# accepting_path()
# complete_cycle()

Public Types

* typedef std::pai conststatex, bdd > state_proposition
* typedef std::lisk conststatex > state_sequence
* typedef std::list state_proposition- cycle_path

Public Member Functions

« counter_exampléconstemptiness_check_statwscs, conséxplicit_connected_component_factory
xeccf=connected_component_hash_set_factory::instance())
« std::ostream &rint_result(std::ostream &os, consgbaxrestrict=0) const
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Display the example computed byunter_example()

« void print_statqstd::ostream &0s) const
Output statistics about this object.

Public Attributes

« state_sequenciffix
* cycle_pattperiod

Protected Member Functions

« void accepting_path{constexplicit_connected_componemscc, conststatexstart, bdd acc_to_-
traverse)
« void complete_cycléconstexplicit_connected_componesgcc, consstatexfrom, conststatexto)

Private Attributes

« constemptiness_check_statugcs

7.12.1 Detailed Description

Compute a counter example fronspot::emptiness_check_status

7.12.2 Member Typedef Documentation

7.12.2.1 typedef std::liskstate propositior> spot::counter_example::cycle path

7.12.2.2 typedef std::paik conststatex, bdd> spot::counter_example::state_proposition

7.12.2.3 typedef std::liskconststatex> spot::counter_example::state_sequence

7.12.3 Constructor & Destructor Documentation

7.12.3.1 spot::counter_example::counter_example (consemptiness_check_statusx ecs const
explicit_connected_component_factory * eccf = connected_component_hash_set -
factory::instance() )

7.12.4 Member Function Documentation

7.12.4.1 void spot::counter_example::accepting_path (constxplicit_connected _component scg
conststate x start, bdd acc_to_traverse [protected]

Called bycounter_examplo find a path which traverses all acceptance conditions in the accepted SCC.
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7.12.4.2 void spot::counter_example::complete_cycle (conskplicit_connected_component scg
conststate x from, conststate* to) [protected]

Complete a cycle that caraterise the period of the counter example. Append a sequence to the path given
by accepting_path.

7.12.4.3 std::ostream& spot::counter_example::print_result (std::ostream &o0s consttgba * re-
strict = 0) const

Display the example computed bgunter_example()

Parameters:
0s the output stream

restrict optional automaton to project the example on.

7.12.4.4 void spot::counter_example::print_stats (std::ostream &9 const
Output statistics about this object.
7.12.5 Member Data Documentation

7.12.5.1 consemptiness_check_statusspot::counter_example::ecs_ [private]
7.12.5.2 cycle_pathspot::counter_example::period

7.12.5.3 state_sequencspot::.counter_example::suffix

The documentation for this class was generated from the following file:

« tgbaalgos/gteck.hh

7.13 spot::ltl::declarative_environment Class Reference

A declarative environment.
#include <ltlenv/declenv.hh >

Inheritance diagram for spot::ltl::declarative_environment:

spot::ltl::environment

+ require()
+ name()
+ ~environment()

T

spot::ltl::declarative_environment

+ declarative_environment()

+ ~declarative_environment()
+ declare()

+ require()

+ name()

+ get_prop_map()
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Collaboration diagram for spot::ltl::declarative_environment:

spot::ltl::environment

+ require()
+ name()
+ ~environment()

T

::declarative_environment

+ declarative_environment()

+ ~declarative_environment()
+ declare()

+ require()

+ name()

+ get_prop_map()

Public Types

« typedef std::mag const std::stringltl::atomic_propx > prop_map

Public Member Functions

* declarative_environmeif}

» ~declarative_environmeif}

« booldeclare(const std::string &prop_str)

« virtual ltl::formula * require(const std::string &prop_str)

Obtain the formula associated pyop_str

* virtual const std::string &ame()
Get the name of the environment.

e constprop_map& get_prop_mayf) const
Get the map of atomic proposition known to this environment.

Private Attributes

* prop_maprops_

7.13.1 Detailed Description

A declarative environment.

This environment recognizes all atomic propositions that have been previously declared. It will reject other.
7.13.2 Member Typedef Documentation

7.13.2.1 typedef std::mapcconst std:string, Itl::atomic_prop x>  spot:ltl::declarative_-
environment::prop_map
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7.13.3 Constructor & Destructor Documentation

7.13.3.1 spot:ltl::declarative_environment::declarative_environment ()
7.13.3.2 spot::ltl::declarative_environment:~declarative_environment()

7.13.4 Member Function Documentation

7.13.4.1 bool spot::ltl::declarative_environment::declare (const std::string &prop_st)

Declare an atomic proposition. Return false iff the proposition was already declared.

7.13.4.2 consprop_map& spot::ltl::declarative_environment::get_prop_map () const

Get the map of atomic proposition known to this environment.

7.13.4.3 virtual const std::string& spot::ltl::declarative_environment::name () [virtual]
Get the name of the environment.

Implementsspot::ltl::environment

7.13.4.4 virtual Itl::-formula = spot::ltl::declarative_environment::require (const std::string &
prop_st) [virtual]

Obtain the formula associatedpoop_str.

Usuallyprop_str, is the name of an atomic proposition, and spot::ltl::require simply returns the associated
spot::ltl::atomic_prop

Note this is not @onst method. Some environments will "create" the atomic proposition when requested.

We return aspot::Itl::formulainstead of arspot::ltl::atomic_propbecause this will allow nifty tricks (e.g.,
we could name formulae in an environment, and let the parser build a larger tree from these).

Returns:
0 iff prop_stris not part of the environment, or the associapdt::Itl::formulaotherwise.

Implementsspot::ltl::environment

7.13.5 Member Data Documentation

7.13.5.1 prop_map spot::ltl::declarative_environment::props_ [private]

The documentation for this class was generated from the following file:

« [tlenv/declenv.hh

7.14 spot:ltl::default_environment Class Reference

A laxist environment.

#include <ltlenv/defaultenv.hh >
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Inheritance diagram for spot::ltl::default_environment:

spot::ltl::environment

+ require()
+ name()
+ ~environment()

vironment

+ ~default_environment()
+ require()

+ name()

+ instance()

# default_environment()

Collaboration diagram for spot::Itl::default_environment:

spot::ltl::environment

+ require()
+ name()
+ ~environment()

+ ~default_environment()
+ require()

+ name()

+ instance()

# default_environment()

Public Member Functions

« virtual ~default_environmen()
« virtual formulax require(const std::string &prop_str)

Obtain the formula associated pyop_str

« virtual const std::string &ame()
Get the name of the environment.

Static Public Member Functions

* default_environmen& instance)
Get the sole instance of spot::ltl::default_environment.

Protected Member Functions

« default_environmen()
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7.14.1 Detailed Description

A laxist environment.
This environment recognizes all atomic propositions.

This is a singleton. Usdefault_environment::instanceg obtain the instance.

7.14.2 Constructor & Destructor Documentation

7.14.2.1 virtual spot::ltl::default_environment:: ~default_environment() [virtual]
7.14.2.2 spot:ltl::default_environment::default_environment () [protected]

7.14.3 Member Function Documentation

7.14.3.1 default_environment& spot::ltl::default_environment::instance () [static]

Get the sole instance of spot::ltl::default_environment.

7.14.3.2 virtual const std::string& spot::ltl::default_environment::name () [virtual]
Get the name of the environment.

Implementsspot::ltl::environment

7.14.3.3 virtual formulax spot::ltl::default_environment::require (const std::string & prop_st)
[virtual]

Obtain the formula associatedpoop_str.

Usually prop_str, is the name of an atomic proposition, and spot::ltl::require simply returns the associated
spot::Itl::atomic_prop

Note this is not @onst method. Some environments will "create" the atomic proposition when requested.

We return aspot::Itl::formulainstead of arspot::ltl::atomic_propbecause this will allow nifty tricks (e.g.,
we could name formulae in an environment, and let the parser build a larger tree from these).

Returns:
0 iff prop_stris not part of the environment, or the associatpdt::Itl::formulaotherwise.

Implementsspot::ltl::environment

The documentation for this class was generated from the following file:

« [tlenv/defaultenv.hh

7.15 spot::duplicator_node Class Reference

Duplicator node of parity game graph.
#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::duplicator_node:
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spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred
#sc_

+ spoiler_node()

+ ~spoiler_node()

+ add_succ()

+ del_succ()

+ add_pred()

+ del_pred()

+ get_nb_succ()

+ prune()

+ set_win()

+ to_string()

+ succ_to_string()

+ compare()

+ get_spoiler_node()
+ get_duplicator_node()
+ get_pair()

T

spot::duplicator_node

# label _
#acc_

+ duplicator_node()

+ ~duplicator_node()
+ set_win()

+ to_string()

+ compare()

+ match()

+ implies()

+ get_label()
+ get_acc()

T

spot::duplicator_node_delayed

+seen_
# progress_measure_
#lead_2_acc_all_

+ duplicator_node_delayed()
+ ~duplicator_node_delayed()
+ set_win()

+ to_string()

+ implies_label()

+ implies_acc()

+ get_progress_measure()
+get_lead_2_acc_all()

+ set_lead_2_acc_all()

Collaboration diagram for spot::duplicator_node:
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spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred
#sc_

+ spoiler_node()

+ ~spoiler_node()

+ add_succ()

+ del_succ()

+ add_pred()

+ del_pred()

+ get_nb_succ()

+ prune()

+ set_win()

+ to_string()

+ succ_to_string()

+ compare()

+ get_spoiler_node()
+ get_duplicator_node()
+ get_pair()

spot::duplicator_node
# label
#acc_

+ duplicator_node()
+ ~duplicator_node()

+ set_win()
+ to_string()
+ compare()
+ match()

+ implies()

+ get_label()
+ get_acc()

Public Member Functions

« duplicator_nodéconststatexd_node, consstatexs_node, bdd I, bdd a, int num)
« virtual ~duplicator_nodé)

« virtual boolset_win()

« virtual std::stringto_ string(consttgbaxa)

« virtual boolcompareg(spoiler_node:n)

 boolmatch(bdd I, bdd a)

* boolimplies(bdd I, bdd a)

« bddget_labek) const

« bddget_acq) const

« booladd_sucdspoiler_nodexn)

Add a successor. Return truenifvasn't yet in the list of successor, false eitherwise.

« void del_sucdspoiler_nodexn)

* virtual void add_predspoiler_nodexn)
* virtual voiddel_pred()
 intget_nb_suc¢)

* bool prune()

« virtual std::stringsucc_to_strind)
 conststatex get_spoiler_nodé
 conststatex get_duplicator_nod@

« state_couple get_pair()
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Public Attributes

* boolnot_win
e intnum_

Protected Attributes

 bddlabel

» bddacc_

e sn_vx Inode_succ
* sn_vx Inode_pred
 state couple sc_

7.15.1 Detailed Description

Duplicator node of parity game graph.

7.15.2 Constructor & Destructor Documentation

7.15.2.1 spot::duplicator_node::duplicator_node (consstatex d_node conststate x s_node bdd I,
bdd a, int num)

7.15.2.2 virtual spot::duplicator_node::~duplicator_node() [virtual]

7.15.3 Member Function Documentation

7.15.3.1 virtual void spot:spoiler_node::add _pred $poiler node =« n) [virtual,
inherited]

7.15.3.2 bool spot::spoiler_node::add_sucsjoiler_nodex n) [inherited]

Add a successor. Return truenifvasn'’t yet in the list of successor, false eitherwise.

7.15.3.3 virtual bool spot::duplicator_node::compare §poiler_nodex n) [virtual]

Reimplemented frorspot::spoiler_node

7.15.3.4 virtual void spot::spoiler_node::del_pred () [virtual, inherited]

7.15.3.5 void spot::spoiler_node::del_sucepoiler_nodex n) [inherited]

7.15.3.6 bdd spot::duplicator_node::get_acc () const

7.15.3.7 consstatex spot::spoiler_node::get_duplicator_node () [inherited]

7.15.3.8 bdd spot::duplicator_node::get_label () const
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7.15.3.9 int spot::spoiler_node::get_nb_succ ()[inherited]

7.15.3.10 state_couple spot::spoiler_node::get_pair () [inherited]

7.15.3.11 consstatex spot::spoiler_node::get_spoiler_node () [inherited]

7.15.3.12 bool spot::duplicator_node::implies (bdd, bdd a)

7.15.3.13 bool spot::duplicator_node::match (bdd, bdd a)

7.15.3.14 Dbool spot::spoiler_node::prune () [inherited]

7.15.3.15 virtual bool spot::duplicator_node::set_win () [virtual]
Reimplemented frorspot::spoiler_node

Reimplemented ispot::duplicator_node_delayed

7.15.3.16 virtual std::string spot::spoiler_node::succ_to_string () [virtual, inherited]

7.15.3.17 virtual std::string spot::duplicator_node::to_string (consttgba « a) [virtual]
Reimplemented frorspot::spoiler_node

Reimplemented ispot::duplicator_node_delayed

7.15.4 Member Data Documentation

7.15.4.1 bddspot::duplicator_node::acc_ [protected]

7.15.4.2 hddspot::duplicator_node::label_ [protected]

7.15.4.3 sn_w spot::spoiler_node::Inode_pred [protected, inherited]

7.15.4.4 sn_w spot::spoiler_node::Inode_succ [protected, inherited]

7.15.4.5 bookpot::spoiler_node::not_win [inherited]

7.15.4.6 intspot::spoiler_node::num_ [inherited]

7.15.4.7 state_couple spot::spoiler_node::sc_ [protected, inherited]

The documentation for this class was generated from the following file:

« tgbaalgoskductgba sim.hh
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7.16 spot::duplicator_node_delayed Class Reference

Duplicator node of parity game graph for delayed simulation.
#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::duplicator_node_delayed:

spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred
#sc_

+ spoiler_node()

+ ~spoiler_node()

+ add_succ()

+ del_succ()

+ add_pred()

+ del_pred()

+ get_nb_succ()

+ prune()

+ set_win()

+ to_string()

+ succ_to_string()

+ compare()

+ get_spoiler_node()
+ get_duplicator_node()
+ get_pair()

‘F

spot::duplicator_node

# label_
#acc_

+ duplicator_node()
+ ~duplicator_node()
+ set_win()

+ to_string()

+ compare()

+ match()

+ implies()

+ get_label()

+ get_acc()

spot::duplicator_node_delayed

+ seen_
# progress_measure_
#lead_2_acc_all_

+ duplicator_node_delayed()
+ ~duplicator_node_delayed()

+ set_win()

+ to_string()

+ implies_label()

+ implies_acc()

+ get_progress_measure()
+get_lead_2_acc_all()

+ set_lead_2_acc_all()

Collaboration diagram for spot::duplicator_node_delayed:
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spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred
#sc_

+ spoiler_node()

+ ~spoiler_node()

+ add_succ()

+ del_succ()

+ add_pred()

+ del_pred()

+ get_nb_succ()

+ prune()

+ set_win()

+ to_string()

+ succ_to_string()

+ compare()

+ get_spoiler_node()
+ get_duplicator_node()
+ get_pair()

‘F

spot::duplicator_node

# label _
#acc_

+ duplicator_node()
+ ~duplicator_node()
+ set_win()

+ to_string()

+ compare()

+ match()

+ implies()

+ get_label()

+ get_acc()

T

spot::duplicator_node_delayed

+seen_
# progress_measure_
#lead_2_acc_all_

+ duplicator_node_delayed()
+ ~duplicator_node_delayed()

+ set_win()

+ to_string()

+ implies_label()

+ implies_acc()

+ get_progress_measure()
+get_lead_2_acc_all()

+ set_lead_2_acc_all()

Public Member Functions

« duplicator_node_delayddonststatexd_node, cons$tatexs_node, bdd |, bdd a, int num)
¢ ~duplicator_node_delay«l
* boolset_win()

Return true if the progress_measure has changed.

« virtual std::stringto_string(consttgbaxa)

« boolimplies_labekbdd I)

« boolimplies_acdbdd a)

« int get_progress_measupe

« boolget lead 2 acc_d)
 boolset lead 2 acc_dglhdd acc=bddfalse)
« virtual boolcomparegspoiler_nodexn)

« boolmatch(bdd I, bdd a)

* boolimplies(bdd I, bdd a)
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* bddget_label) const
* bddget_acq) const
» booladd_sucgspoiler_nodexn)

Add a successor. Return truenifvasn't yet in the list of successor, false eitherwise.

« void del_sucdspoiler_nodexn)

« virtual voidadd_predspoiler_nodexn)
« virtual void del_pred()

 int get_nb_sucg)

* boolprune()

« virtual std::stringsucc_to_string)
 conststatex get_spoiler_nodé

« conststatex get_duplicator_nod@

- state_couple get_pair()

Public Attributes

* boolseen_
 boolnot_win
e intnum_

Protected Attributes

* int progress_measure_
* boollead_2_acc_all_

* bddlabel_

e bddacc_

e sn_vx Inode_succ

e sn_vx Inode_pred

« state_couple sc_

7.16.1 Detailed Description

Duplicator node of parity game graph for delayed simulation.

7.16.2 Constructor & Destructor Documentation

87

7.16.2.1 spot::duplicator_node_delayed::duplicator_node_delayed (constate x d_node const

statex s_nodebdd I, bdd a, int num)

7.16.2.2 spot::duplicator_node_delayed:duplicator_node_delayed)

7.16.3 Member Function Documentation

7.16.3.1 virtual void spot::spoiler_node::add_pred
inherited]

¢poiler_node

*

n) [virtual,
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7.16.3.2 bool spot::spoiler_node::add_sucsfoiler_nodex n) [inherited]

Add a successor. Return truenifvasn’t yet in the list of successor, false eitherwise.

7.16.3.3 virtual bool spot::duplicator_node::compare §poiler_node * n) [virtual,
inherited]

Reimplemented frorspot::spoiler_node

7.16.3.4 virtual void spot::spoiler_node::del_pred () [virtual, inherited]

7.16.3.5 void spot::spoiler_node::del_sucepoiler_nodex n) [inherited]

7.16.3.6 bdd spot::duplicator_node::get_acc () const[inherited]

7.16.3.7 consstatex spot::spoiler_node::get_duplicator_node () [inherited]

7.16.3.8 hdd spot::duplicator_node::get_label () const[inherited]

7.16.3.9 bool spot::duplicator_node_delayed::get_lead 2 acc_all ()

7.16.3.10 int spot::spoiler_node::get_nb_succ ()inherited]

7.16.3.11 state_couple spot::spoiler_node::get_pair () [inherited]

7.16.3.12 int spot::duplicator_node_delayed::get_progress_measure ()

7.16.3.13 consstatex spot::spoiler_node::get_spoiler_node () [inherited]

7.16.3.14 bool spot::duplicator_node::implies (bdd, bdd a) [inherited]

7.16.3.15 bool spot::duplicator_node_delayed::implies_acc (bda)

7.16.3.16 bool spot::duplicator_node_delayed::implies_label (bdd

7.16.3.17 bool spot::duplicator_node::match (bdd, bdd a) [inherited]

7.16.3.18 bool spot::spoiler_node::prune () [inherited]

7.16.3.19 bool spot::duplicator_node_delayed::set_lead_2_acc_all (bddc= bddfalse )
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7.16.3.20 bool spot::duplicator_node_delayed::set_win ()[virtual]
Return true if the progress_measure has changed.

Reimplemented fromspot::duplicator_node
7.16.3.21 virtual std::string spot::spoiler_node::succ_to_string () [virtual, inherited]

7.16.3.22 virtual std:string spot::duplicator_node_delayed::to_string (const tgba
[virtual]

Reimplemented fromnspot::duplicator_node

7.16.4 Member Data Documentation

7.16.4.1 bddspot::duplicator_node::acc_ [protected, inherited]

7.16.4.2 bddspot::duplicator_node::label  [protected, inherited]
7.16.4.3 bookpot::duplicator_node_delayed::lead 2 acc_all [protected]
7.16.4.4 sn_w spot::spoiler_node::Inode_pred [protected, inherited]
7.16.4.5 sn_w spot::spoiler_node::Inode_succ [protected, inherited]
7.16.4.6 bookpot::spoiler_node::not_win [inherited]

7.16.4.7 intspot::spoiler_node::num__ [inherited]

7.16.4.8 intspot::duplicator_node_delayed::progress_measure_[protected]
7.16.4.9 state couple spot::spoiler_node::sc_ [protected, inherited]

7.16.4.10 boobpot::duplicator_node_delayed::seen__

The documentation for this class was generated from the following file:

« tgbaalgogskductgba sim.hh

7.17 spot::emptiness_check Class Reference

Check whether the language of an automate is empty.
#include  <tgbaalgos/gtec/gtec.hh >

Inheritance diagram for spot::emptiness_check:

*

a)
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spot::iemptiness

+ emptiness_check()

+ ~emptiness_check()
+ check()

+ result()

# remove_component()

spot::emptiness_check_shy

#arc
#num
# todo

+ emptiness_check_shy()
+ ~emptiness_check_shy()
+ check()

# find_state()

Collaboration diagram for spot::emptiness_check:

spot::state

+ compare()
+ hash()
+ clone()
+ ~state()
A
last_support_variables_input_
last_support_conditions_input_

spot::tgba

- last_support_conditions_input_

- last_support_conditions_output_|

- last_support_variables_input_

- last_support_variables_output_ : ook

. spot::scc_stacl

spot::numbered_state_heap + ~igba()

+ get_init_state() +S

+ succ_iter() h
+ ~numbered_state_heap() + support_conditions() + {’US 0
+insert() + support_variables() +top()
+ size() + get_dict() +pop()
+ iterator() + format_state() + S'Ze(t)

N + project_state() +empty()
+ all_acceptance_conditions() A
\ + neg_acceptance_conditions() /
#tgba() /
\ # compute_support_conditions()
\ # compute_support_variables() /
\ 7/} /
Nh aut /root
N | /

spot::emptiness_check_status

+aut
+ root
+h

+ emptiness_check_status()
+ ~emptiness_check_status()
+ print_stats()

4‘
‘ecs_

ness_che

+ emptiness_check()

+ ~emptiness_check()
+ check()

+ result()

# remove_component()
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Public Member Functions

« emptiness_chedfconsttgbaxa, conshumbered_state_heap_factenshf=numbered_state _heap_-
hash_map_factory::instance())
* virtual ~emptiness_ched§
« virtual boolcheck()
Check whether the automaton’s language is empty.

» constemptiness_check_statysesult() const
Return the status of the emptiness-check.

Protected Member Functions

 void remove_componerftonststatexstart_delete)
Remove a strongly component from the hash.

Protected Attributes

« emptiness_check_statugcs

7.17.1 Detailed Description

Check whether the language of an automate is empty.

This is based on the following paper.

@InProceedings{couvreur.99.fm,

author = {Jean-Michel Couvreur},

title = {On-the-fly Verification of Temporal Logic},

pages = {253--271},

editor = {Jeannette M. Wing and Jim Woodcock and Jim Davies},

booktitle = {Proceedings of the World Congress on Formal Methods in
the Development of Computing Systems (FM’'99)},
publisher = {Springer-Verlag},

series = {Lecture Notes in Computer Science},
volume = {1708},

year = {1999},

address = {Toulouse, France},

month = {September},

isbn = {3-540-66587-0}

check()returns true if the automaton’s language is empty. When it return false, a stack of SCC has been
built is available usingesult()(spot::counter_exampleeeds it).

There are two variants of this algorithm: spot::emptiness_checkspat:emptiness_check_shyrhey
differ in their memory usage, the number for successors computed before they are used and the way the
depth first search is directed.

spot::emptiness_check performs a straightforward depth first search. The DFS stacks store tgba_succ_-
iterators, so that only the iterators which really are explored are computed.

spot::emptiness_check shyes to explore successors which are visited states first. this helps to merge
SCCs and generally helps to produce shorter counter-examples. However this algorithm cannot stores
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unprocessed successors as tgha_succ_iterators: it must compute all successors of a state at once in order to
decide which to explore first, and must keep a list of all unexplored successors in its DFS stack.

7.17.2 Constructor & Destructor Documentation

7.17.2.1 spot::emptiness_check::emptiness_check (corigba * a, const numbered_state _heap_-
factory « nshf = numbered_state_heap hash_map_factory::instance() )

7.17.2.2 virtual spot::emptiness_checksemptiness_checK) [virtual]

7.17.3 Member Function Documentation

7.17.3.1 virtual bool spot::emptiness_check::check ()[virtual]
Check whether the automaton’s language is empty.

Reimplemented ispot::emptiness_check_shy

7.17.3.2 void spot::emptiness_check::remove_component (conststate «  start delet@
[protected]

Remove a strongly component from the hash.

This function remove all accessible state from a given state. In other words, it removes the strongly con-
nected component that contains this state.

7.17.3.3 consemptiness_check_statusspot::emptiness_check::result () const
Return the status of the emptiness-check.
Whencheck()succeed, the status should be passed aloegdb:counter_example

This status should not be deleted, it is a pointer to a member of this class that will be deleted when the
emptiness_cheatibject is deleted.

7.17.4 Member Data Documentation

7.17.4.1 emptiness_check_statusspot::emptiness_check::ecs_[protected]

The documentation for this class was generated from the following file:

« tgbaalgos/gtegtec.hh

7.18 spot::emptiness_check_shy Class Reference

A version ofspot::emptiness_chethat tries to visit known states first.
#include  <tgbaalgos/gtec/gtec.hh >

Inheritance diagram for spot::emptiness_check_shy:
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spot::emptiness_check

#ecs_

+ emptiness_check()

+ ~emptiness_check()
+ check()

+ result()

# remove_component()

spot::emptiness_check

+ emptiness_check_shy()
+ ~emptiness_check_shy()
+ check()

# find_state()

Collaboration diagram for spot::emptiness_check_shy:

spot::tgba

- last_support_conditions_input_

- last_support_conditions_output_|

- last_support_variables_input_

- last_support_variables_output_ " ok

. spot::scc_stacl

spot::numbered_state_heap + ~tgba() P

+ get_init_state() +S

+ succ_iter() h
+ ~numbered_state_heap() + support_conditions() +push()
+ insert() + support_variables() +1op()
+ size() + get_dict() +Pop()
+ iterator() + format_state() + sue(t)

N + project_state() + empty()
+ all_acceptance_conditions() A
\ + neg_acceptance_conditions() /
# tgba() /
\ # compute_support_conditions()
\ # compute_support_variables() /
\ A‘\ /
Nh aut ‘oot
N\ | 4

spot::emptiness_check_status

+aut
+ root
+h

+ emptiness_check_status()
+ ~emptiness_check_status()
+ print_stats()

0
oS-

spot::emptiness_check

#ecs_

+ emptiness_check()

+ ~emptiness_check()
+ check()

+ result()

# remove_component()

+ emptiness_check_shy()
+ ~emptiness_check_shy()
+ check()

# find_state()
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Public Member Functions

« emptiness_check_slfgonsttgbaxa, consthumbered_state heap_factenshf=numbered_state_-
heap_hash_map_factory::instance())

* virtual ~emptiness_check_sity

virtual boolcheck()

Check whether the automaton’s language is empty.

 constemptiness_check_statusesult() const
Return the status of the emptiness-check.

Protected Types

* typedef std::list. successor succ_queue

« typedef std::pait conststatex, succ_queue- pair_state_successors
Protected Member Functions

« virtual int * find_statgconststatexs)
find the SCC number of a unprocessed state.

 void remove_componerftonststatexstart_delete)
Remove a strongly component from the hash.

Protected Attributes

« std::stack bdd > arc

e int num

« std::stack: pair_state_successasstodo
» emptiness_check_statugcs

7.18.1 Detailed Description

A version ofspot::emptiness_chetkat tries to visit known states first.
See the documentation fepot::emptiness_check

7.18.2 Member Typedef Documentation

7.18.2.1 typedef std::paikconst staterx, succ_queue- spot::emptiness_check_shy::pair_state_-
successors [protected]

7.18.2.2 typedef std::lisksuccessor spot::emptiness_check_shy::succ_queudprotected]

7.18.3 Constructor & Destructor Documentation

7.18.3.1 spot::emptiness_check_shy::emptiness_check_shy (cagbt x a, consthumbered_state -
heap_factoryx nshf=numbered_state_heap_hash_map_factory::instance() )
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7.18.3.2 virtual spot::emptiness_check_shy::emptiness_check_shy) [virtual]

7.18.4 Member Function Documentation

7.18.4.1 virtual bool spot::emptiness_check_shy::check ()virtual]
Check whether the automaton’s language is empty.

Reimplemented fromspot::emptiness_check

7.18.4.2 virtual intx spot::emptiness_check_shy::find_state (consttate x s) [protected,
virtual]

find the SCC number of a unprocessed state.

Sometimes we want to modify some of the above structures when looking up a new state. This happens
for instance when find() must perform inclusion checking and add new states to process to TODO during
this step. (Because TODO must be known, sub-classgiog::numbered_state _heigmot enough.) Then
overriding this method is the way to go.

7.18.4.3 void spot::emptiness_check::remove_component (conststate «  start delet@
[protected, inherited]

Remove a strongly component from the hash.

This function remove all accessible state from a given state. In other words, it removes the strongly con-
nected component that contains this state.

7.18.4.4 consemptiness_check_statusspot::emptiness_check::result () const [inherited]
Return the status of the emptiness-check.
Whencheck()succeed, the status should be passed aloegdb:counter_example

This status should not be deleted, it is a pointer to a member of this class that will be deleted when the
emptiness_cheaotbject is deleted.

7.18.5 Member Data Documentation

7.18.5.1 std::stack.bdd> spot::emptiness_check_shy::arc [protected]

7.18.5.2 emptiness_check_statusspot:.:emptiness_check::ecs_[protected, inherited]

7.18.5.3 intspot::emptiness_check_shy::num [protected]

7.18.5.4 std::stackpair_state successors spot::emptiness_check_shy::todo [protected]

The documentation for this class was generated from the following file:

* tgbaalgos/gtegtec.hh
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7.19 spot::emptiness_check_shy::successor Struct Reference

#include  <tgbaalgos/gtec/gtec.hh >

Collaboration diagram for spot::emptiness_check_shy::successor:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

spot::emptiness_check_shy::successor

+ acc
+S

+ successor()

Public Member Functions

» successofbddacg constspot::state:s)

Public Attributes

* bddacc
* constspot::state: s

7.19.1 Constructor & Destructor Documentation

7.19.1.1 spot::emptiness_check_shy::successor::successor (bddc const spot:state * )
[inline]

7.19.2 Member Data Documentation

7.19.2.1 bddspot::emptiness_check_shy::successor::acc

7.19.2.2 consspot::statex spot::emptiness_check_shy::successor::s
The documentation for this struct was generated from the following file:

« tgbaalgos/gtegtec.hh

7.20 spot::emptiness_check_status Class Reference

The status of the emptiness-check on success.
#include  <tgbaalgos/gtec/status.hh >

Collaboration diagram for spot::emptiness_check_status:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

last_support_variables_input_
last_support_conditions_input_

spot::tgba
- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_
- last_support_variables_output_ : ok
. spot::scc_stacl
spot::numbered_state_heap + ~tgba() P
+ get_init_state() +S
+ succ_iter() h
+ ~numbered_state_heap() + support_conditions() +push()
+ insert() + support_variables() +top()
+ size() +get_dict() + pop()
+ iterator() + format_state() + S|ze(t)
N + project_state() + empty()
+ all_acceptance_conditions() 7\
\ + neg_acceptance_conditions()
# tgba() /
\ # compute_support_conditions()
\ # compute_support_variables() /
\ /
Nh aut /root
\ I /

check_status()
ess_check_status()
+ print_stats()

Public Member Functions

* emptiness_check_stat(mnsttgbaxaut constnumbered_state _heap_factenshf)

* ~emptiness_check_stat()s
* void print_statqstd::ostream &0s) const

Output statistics about this object.

Public Attributes

 consttgbax aut
» scc_stackoot
e numbered_state heagh

Heap of visited states.

7.20.1 Detailed Description

The status of the emptiness-check on success.

This contains everything needed to construct a counter-example: the automata, the stack of SCCs traversed
by the counter-example, and the heap of visited states with their indexes.
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7.20.2 Constructor & Destructor Documentation
7.20.2.1 spot::emptiness_check_status::emptiness_check_status (consgba * aut, const

numbered_state _heap_factory nshf)
7.20.2.2 spot::emptiness_check_status:emptiness_check_statu§

7.20.3 Member Function Documentation

7.20.3.1 void spot::emptiness_check_status::print_stats (std::ostream &s) const
Output statistics about this object.

7.20.4 Member Data Documentation

7.20.4.1 constgbax spot::emptiness_check_status::aut

7.20.4.2 numbered_state _heap spot::emptiness_check_status::h

Heap of visited states.
7.20.4.3 scc_stackspot::emptiness_check_status::root
The documentation for this class was generated from the following file:

* tgbaalgos/gtestatus.hh

7.21 spot:ltl::environment Class Reference

An environment that describes atomic propositions.
#include  <ltlenv/environment.hh >

Inheritance diagram for spot::ltl::environment:

spot::ltl::environment

+ require()
+ name()

+ ~environment()

spot::ltl::declarative_environment spot:tl: default_environment

- props_

+ declarative_environment()
+ ~declarative_environment()
+ declare()

+ require()

+ name()

+ get_prop_map()

+ ~default_environment()
+ require()

+ name()

+ instance()

# default_environment()

Public Member Functions

« virtual formulax* require(const std::string &prop_str)=0
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Obtain the formula associated pyop_str

« virtual const std::string &ame()=0
Get the name of the environment.

« virtual ~environmeni)

7.21.1 Detailed Description

An environment that describes atomic propositions.

7.21.2 Constructor & Destructor Documentation

7.21.2.1 virtual spot::ltl::environment:: ~environment () [inline, virtual]

7.21.3 Member Function Documentation

7.21.3.1 virtual const std::string& spot::ltl::environment::name () [pure virtual]
Get the name of the environment.

Implemented irspot::ltl::declarative_environmerdandspot::ltl::default_environment

7.21.3.2 virtual formulax spot::ltl::environment::require (const std::string & prop_st) [pure
virtual]

Obtain the formula associatedpoop_str.

Usuallyprop_str, is the name of an atomic proposition, and spot::ltl::require simply returns the associated
spot::Itl::atomic_prop

Note this is not @onst method. Some environments will "create" the atomic proposition when requested.

We return aspot::Itl::formulainstead of arspot::ltl::atomic_propbecause this will allow nifty tricks (e.g.,
we could name formulae in an environment, and let the parser build a larger tree from these).

Returns:
0 iff prop_stris not part of the environment, or the associapdt::Itl::formulaotherwise.

Implemented irspot::ltl::declarative_environmerdndspot::ltl::default_environment

The documentation for this class was generated from the following file:

« |tlenv/environment.hh

7.22 spot::explicit_connected_component Class Reference

An SCC storing all its states explicitly.
#include  <tgbaalgos/gtec/explscc.hh >

Inheritance diagram for spot::explicit_connected_component:
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spot::scc_stack::connected_component

+ index
+ condition

+ connected_component()

f

spot::explicit_connected_component

+ ~explicit_connected_component()

+ hasistatie()

+ insert()
spot::connected_component_hash_set

# states

+ ~connected_component_hash_set()
+ has_state()

+ insert()

Collaboration diagram for spot::explicit_connected_component:

spot::scc_stack::connected_component

+ index
+ condition

+ connected_component()

!

spot::explicit_connected_component

+ ~explicit_connected_component()
+ has_state()
+ insert()

Public Member Functions

* virtual ~explicit_connected_componef)t
« virtual conststatex has_statéconststatexs) const =0
Check if the SCC contains states

« virtual void insert(conststatexs)=0
Insert a new state in the SCC.

Public Attributes

* intindex
Index of the SCC.

* bddcondition

7.22.1 Detailed Description

An SCC storing all its states explicitly.
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7.22.2 Constructor & Destructor Documentation

7.22.2.1 virtual spot::explicit_connected_component:yexplicit_connected_component ()
[inline, virtual]

7.22.3 Member Function Documentation

7.22.3.1 virtual conststatex spot::explicit_connected_component::has_state (constate x s) const
[pure virtual]

Check if the SCC contains states

Return the representative efin the SCC, and deletg if it is different (acting like numbered_state_-
heap::filter), or O otherwise.

Implemented irspot::connected_component_hash. set

7.22.3.2 virtual void spot::explicit_connected_component:iinsert (conststate x s) [pure
virtual]

Insert a new state in the SCC.

Implemented irspot::connected_component_hash. set

7.22.4 Member Data Documentation

7.22.4.1 bddspot::scc_stack::connected _component::condition[inherited]

The bdd condition is the union of all acceptance conditions of transitions which connect the states of the
connected component.

7.22.4.2 intspot::scc_stack::connected _component::index[inherited]
Index of the SCC.

The documentation for this class was generated from the following file:

« tgbaalgos/gteekplscc.hh

7.23 spot::explicit_connected_component_factory Class Reference

Abstract factory forexplicit_connected_component
#include  <tgbaalgos/gtec/explscc.hh >

Inheritance diagram for spot::explicit_connected_component_factory:
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spot::explicit_connected_component_factory

+ ~explicit_connected_component_factory()

+ build()

spot::connected_component_hash_set_factory

+ build()

+ instance()

# ~connected_component_hash_set_factory()
# connected_component_hash_set_factory()

Public Member Functions

« virtual ~explicit_connected_component_factgyy
« virtual explicit_connected_componenbuild () const =0

Create arexplicit_connected_component

7.23.1 Detailed Description

Abstract factory forexplicit_connected_component

7.23.2 Constructor & Destructor Documentation

7.23.2.1 virtual spot::explicit_connected_component_factoryzexplicit_connected_component_-
factory () [inline, virtual]

7.23.3 Member Function Documentation

7.23.3.1 virtual explicit_connected_component spot::explicit_connected_component_-
factory::build () const [pure virtual]

Create arexplicit_connected_component

Implemented irspot::connected_component_hash_set_factory

The documentation for this class was generated from the following file:

* tgbaalgos/gteekplscc.hh

7.24 spot:ltl::-formula Class Reference

An LTL formula.
#include <ltlast/formula.hh >

Inheritance diagram for spot::ltl::formula:
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spot::Itl:formula

+ ~formula()
+ accept()
+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

/

spot::ltl::constant

-val_ spot::ltl::ref_formula
+ accept() - ref_counter_
: Sg%apl() # ~ref_formula()
+ val_name() i {2;—{)0""“'3()
+ true_instance() # unrfeff()

+ false_instance()
# constant()
# ~constant()

#ref_count_()

spot::Itl::unop

spot::iti::binop spot::lti:multop
spot::ltl::atomic_prop #instances # instances
- P -op
# instances - first_ - children
- name_ - second_ —
—env_ + accept()
+ accept()
+ accept() + accept() : ;CZC;(?‘O
+accept() +first() +nth()
+name() + first() +nth()
+env() + second() +op()
+ instance() + second() + OS name()
+ instance_count() +0p() +instance()
+dump_instances() | |+ op_name() + instance()
# atomic_prop() +instance() + instance_count()
# ~atomic_prop() + lr]stancefcoum() # multop()_
# binop() # ~multop()
# ~binop()

# instances

+ accept()

+ accept()

+ child()

+ child()

+0p()

+ op_name()

+ instance()

+ instance_count()
# unop()

# ~unop()

Public Member Functions

« virtual ~formula()
« virtual void accept(visitor &v)=0

Entry point for vspot::Itl::visitor instances.

« virtual void accepfconst_visitor&v) const =0
Entry point for vspot::Itl::const_visitor instances.

 formulax ref ()
clone this node

Static Public Member Functions

« void unref(formulaxf)
release this node

Protected Member Functions

« virtual voidref_()
increment reference counter if any
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« virtual boolunref_()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

7.24.1 Detailed Description

An LTL formula.

The only way you can work with a formula is to buildspot::ltl::visitoror spot::ltl::const_visitor

7.24.2 Constructor & Destructor Documentation

7.24.2.1 virtual spot::ltl::formula:: ~formula () [virtual]

7.24.3 Member Function Documentation

7.24.3.1 virtual void spot::ltl::formula::accept (const_visitor& v) const [pure virtual]
Entry point for vspot::Itl::const_visitor instances.

Implemented in spot::Itl::atomic_prop spot::ltl::binop spot::ltl::constant spot::ltl::multop and
spot::ltl::unop

7.24.3.2 virtual void spot::ltl::formula::accept (visitor & v) [pure virtual]
Entry point for vspot::Itl::visitor instances.

Implemented in spot::ltl::atomic_prop spot::ltl::binop spot::ltl::constant spot::ltl::multop and
spot::ltl::unop

7.24.3.3 formulax spot::ltl::formula::ref ()
clone this node

This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.

7.24.3.4 virtual void spot::ltl::formula::ref () [protected, virtual]
increment reference counter if any

Reimplemented ispot::ltl::ref_formula

7.24.3.5 void spot::ltl::formula::unref (formula « f) [static]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn't touch the children. If you want to release a whole
formula, usespot::ltl::destroy(jnstead.
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7.24.3.6 virtual bool spot::ltl::formula::unref_() [protected, virtual]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented ispot::ltl::ref_formula

The documentation for this class was generated from the following file:

« [tlastformula.hh

7.25 spot::free_list Class Reference

Manage list of free integers.
#include  <misc/freelist.hh >

Inheritance diagram for spot::free_list:

spot::free_list

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+ insert()

+ remove()

# extend()
# remove()

/

spot::bdd_allocator
# Ivarnum
# initialized spot::dodd_dict::annon_free_list
+ bdd_allocator() - dict
+ allocate_variables() —
+ release_variables() + annon_free_list()
+ dump_free_list() + extend()
+ initialize()
- extvarnum()
- extend()

T

spot::bdd_dict

+now_map

+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_annonymous_list_of

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

Public Member Functions

* virtual ~free_list()
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int register_n(int n)
Find n consecutive integers.

void release_ifint base, int n)
Releasan consecutive integers starting base

* std::ostream &ump_free_lis{std::ostream &0s) const
Dump the list toosfor debugging.

void insert(int base, int n)
Extend the list by inserting a new pos-lenght pair.

« void remove(int base, int n=0)
Removen consecutive entries from the list, startingtetse

Protected Types

* typedef std::pai int, int > pos_lenght_pair
Such pairs describsecond free integer starting afirst

* typedef std::list pos_lenght_paix free_list_type

Protected Member Functions

« virtual int extend(int n)=0
« void remove(free_list_type::iterator i, int base, int n)

Removen consecutive entries from the list, startingtetse

Protected Attributes

« free_list_typdi
Tracks unused BDD variables.

7.25.1 Detailed Description

Manage list of free integers.

7.25.2 Member Typedef Documentation

7.25.2.1 typedef std::liskpos_lenght_pair> spot::free_list::free_list_type [protected]

7.25.2.2 typedef std::paikint, int > spot::free_list::pos_lenght_pair [protected]

Such pairs describgecond free integer starting dirst
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7.25.3 Constructor & Destructor Documentation

7.25.3.1 virtual spot::free_list::~free_list() [virtual]

7.25.4 Member Function Documentation

7.25.4.1 std::ostream& spot::free_list::dump_free_list (std::ostream &os) const

Dump the list toosfor debugging.

7.25.4.2 virtual int spot::free_list::extend (intn) [protected, pure virtual]
Allocaten integer.

This function is called byegister_n(when the free list is empty or if consecutive integers could not be
found. It should allocate more integers, possibly changing the list, and return the first integer on a range of
n consecutive integer requested by the user.

Implemented irspot::bdd_allocateiandspot::bdd_dict::annon_free_list

7.25.4.3 void spot::free_list::insert (intbase int n)

Extend the list by inserting a new pos-lenght pair.

7.25.4.4 int spot::free_list::register_n (intn)
Find n consecutive integers.

Browse the list of free integers until consecutive integers are found. Extend the list (usikignd()
otherwise.

Returns:
the first integer of the range

7.25.4.5 void spot::free_list::release_n (inbase int n)

Releasen consecutive integers startinglsse

7.25.4.6 void spot::free_list::remove (free_list_type::iterator, int baseint n) [protected]

Removen consecutive entries from the list, startingoase

7.25.4.7 void spot::free_list::remove (intbasg int n = 0)

Removen consecutive entries from the list, startingoasse

7.25.5 Member Data Documentation

7.25.5.1 free_list_typespot::free_list::fl [protected]
Tracks unused BDD variables.

The documentation for this class was generated from the following file:

* miscfreelist.hh
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7.26 spot::gspn_exeption Class Reference
An exeption used to forward GSPN errors.

#include  <gspn/common.hh >

Public Member Functions

« gspn_exeptiofconst std::string &where, int err)
« intget_err() const
« std::stringget_wherd) const

Private Attributes

e interr_
* std::stringwhere_

7.26.1 Detailed Description

An exeption used to forward GSPN errors.

7.26.2 Constructor & Destructor Documentation

7.26.2.1 spot::.gspn_exeption::gspn_exeption (const std::string &here int err) [inline]
7.26.3 Member Function Documentation

7.26.3.1 int spot::gspn_exeption::get_err () const[inline]

7.26.3.2 std::string spot::gspn_exeption::get_where () consfinline]

7.26.4 Member Data Documentation

7.26.4.1 intspot::gspn_exeption::err_ [private]

7.26.4.2 std::stringspot::gspn_exeption::where_ [private]

The documentation for this class was generated from the following file:

e gspntommon.hh

7.27 spot::gspn_interface Class Reference

#include  <gspn/gspn.hh >

Collaboration diagram for spot::gspn_interface:
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spot::bdd_allocator

N # Ivarnum
spot::Itl::environment # initialized

+ bdd_allocator()
+ allocate_variables()

+ Le‘ll:”e() + release_variables()
+name() + dump_free_list()
+ ~environment() + initialize()

N - extvarnum()

- extend()

T

spot::bdd_dict

+ now_map
+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map
+ next_to_now
+now_to_next

spot::ltl::declarative_environment #var refs
- props._ # free_annonymous_list_of
; ; + bdd_dict()
+ declarative_environment() + ~bdd_dict()

+ ~declarative_environment() + register_proposition()

:?eeqcllﬁrr:(()) + register_propositions()
+ name() + register_state()

+ register_acceptance_variable()

+ get_prop_map() + register_acceptance_variables()

N + register_anonymous_variables()
+ register_all_variables_of()
\ + unregister_all_my_variables()
\ + unregister_variable()
+ dump()
\ + assert_emptiness()
\ # unregister_variable()
- bdd_dict()
\ - operator=()
\ 7
\env_ / dict_
\ ,
spot::gspn_interface
- dict_
-env_
- dead_

+ gspn_interface()
+ ~gspn_interface()
+ automaton()

Public Member Functions

« gspn_interfacg(int argc, charsxargv, bdd_dict xdict, Itl::declarative_environmen&env, const
std::string &dead="true")

e ~gspn_interfac€)

 tgbax automator() const

Private Attributes

* bdd_dict« dict_
* Itl::declarative_environmer& env_
 const std::stringlead_

7.27.1 Constructor & Destructor Documentation

7.27.1.1 spot::gspn_interface::gspn_interface (intargc, char =*x argv, bdd_dict =« dict,
Itl::declarative_environment & env, const std::string & dead="true" )

7.27.1.2 spot::.gspn_interfacez-gspn_interface()
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7.27.2 Member Function Documentation

7.27.2.1 tgbax spot::gspn_interface::automaton () const

7.27.3 Member Data Documentation

7.27.3.1 const std::stringspot::gspn_interface::dead_ [private]
7.27.3.2 bdd_dictx spot::gspn_interface::dict_ [private]

7.27.3.3 ltl::declarative_environment& spot::gspn_interface::env_ [private]

The documentation for this class was generated from the following file:

* gspngspn.hh

7.28 spot::gspn_ssp_interface Class Reference

#include  <gspn/ssp.hh >

Collaboration diagram for spot::gspn_ssp_interface:
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spot::bdd_allocator

N # Ivarnum
spot::Itl::environment # initialized

+ bdd_allocator()
+ allocate_variables()

+ ;e‘irl]"re() + release_variables()
+name() +dump_free_list()
+ ~environment() + initialize()
N - extvarnum()
- extend()

T

spot::bdd_dict

+now_map
+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map
+ next_to_now

- - +now_to_next
spot::ltl::declarative_environment #var_refs

# free_annonymous_list_of

+ bdd_dict()
+ ~bdd_dict()
+ register_proposition()
+ register_propositions()
+ register_state()
+ register_acceptance_variable()
+ register_acceptance_variables()
N + register_anonymous_variables()
+ register_all_variables_of()

\ + unregister_all_my_variables()

\ + unregister_variable()

+ dump()

\ + assert_emptiness()

\ # unregister_variable()

- bdd_dict()

\ - operator=()

\ 7

\env_ / dict_

- props_

+ declarative_environment()
+ ~declarative_environment()
+ declare()

+ require()

+ name()

+ get_prop_map()

\ ,
pn_ssp_interface

+ gspn_ssp,
+ ~gspn_
+ automaton()

Public Member Functions

» gspn_ssp_interfao@nt argc, charargv, bdd_dictx«dict, constitl::declarative_environmer&env,
bool inclusion=false)
e ~gspn_ssp_interfad@
* tgbax automator(consttgbaxoperand) const
Private Attributes
* bdd_dictx dict_

« constltl::declarative_environmer& env_

7.28.1 Constructor & Destructor Documentation

7.28.1.1 spot::gspn_ssp_interface::gspn_ssp_interface (argc, char xx argv, bdd_dict « dict, const
Itl::declarative_environment & env, boolinclusion =false )

7.28.1.2 spot::gspn_ssp_interfaces:gspn_ssp_interfaced)
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7.28.2 Member Function Documentation

7.28.2.1 tgbax spot::gspn_ssp_interface::automaton (congfba x operang const

7.28.3 Member Data Documentation

7.28.3.1 bdd_dictx spot::gspn_ssp_interface::dict_ [private]

7.28.3.2 consttl::declarative_environment& spot::gspn_ssp_interface::env_ [private]
The documentation for this class was generated from the following file:

e gspnésp.hh

7.29 vyy::Location Class Reference

Abstract alocation
#include  <ltlparse/location.hh >

Collaboration diagram for yy::Location:

yy::Position

+ filename

+ line

+ column

+ initial_column
+ initial_line

A

egin
end
|

+ begin
+end

Public Member Functions
Ctor & dtor.

« Location(void)
Construct aLocation

Line and Column related manipulators

* void step(void)
Reset initial location to final location.

* void columns(unsigned int count=1)
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Extend the current location to the COUNT next columns.

* void lines(unsigned int count=1)
Extend the current location to the COUNT next lines.

Public Attributes

* Positionbegin
Beginning of the located region.

* Positionend
End of the located region.

7.29.1 Detailed Description

Abstract aLocation

7.29.2 Constructor & Destructor Documentation

7.29.2.1 yy::Location::Location (void) [inline]

Construct d_ocation

7.29.3 Member Function Documentation

7.29.3.1 void yy::Location::columns (unsigned intount=1) [inline]

Extend the current location to the COUNT next columns.

7.29.3.2 void yy::Location::lines (unsigned intcount= 1) [inline]

Extend the current location to the COUNT next lines.

7.29.3.3 void yy::Location::step (void) [inline]
Reset initial location to final location.

7.29.4 Member Data Documentation
7.29.4.1 Positionyy::Location::begin

Beginning of the located region.

7.29.4.2 Positionyy::Location::end
End of the located region.

The documentation for this class was generated from the following file:

« ltlparselocation.hh
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7.30 spot::magic_search Struct Reference

Emptiness check ospot::itgha_tba_proxgutomata using the Magic Search algorithm.
#include  <tgbaalgos/magic.hh >

Collaboration diagram for spot::magic_search:

spot:itgba_tba_proxy

-a_
- acc_cycle_
- the_acceptance_cond_

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ compare() + get_dict()

+ hash() + format_state()

+ clone() + project_state()

+ ~state() + all_acceptance_conditions()

+ neg_acceptance_conditions()
,Q + state_is_accepting()

# compute_support_conditions()

\ # compute_support_variables()
\ - tgba_tba_proxy()

- tgba_tba_proxy::operator=()

spot::state

+ magic_search()
+ ~magic_search()
+ check()

+ print_result()

- push()

- has()

Public Member Functions

e magic_searckconsttgba_tba proxya)
Initialize the Magic Search algorithm on the automaton

* ~magic_searck)
bool check()
Perform a Magic Search.

* std::ostream &rint_result(std::ostream &os, consgbaxrestrict=0) const
Print the last accepting path found.

Private Types

typedef std::pai: magic_statgtgba_succ_iterator > state_iter_pair

typedef std::list state_iter_pair- stack type

typedef std::lisk bdd > tstack_type

typedef Sgi::hash_mapconststatex, magig state_ptr_haslstate_ptr_equat hash_type
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Private Member Functions

« void push(conststatexs, bool m)
Append a new state to the current path.

* boolhas(conststatexs, bool m) const
Check whether we already visitsavith the Magic bit set tan.

Private Attributes

stack_typestack
Stack of visited states on the path.

tstack_typdstack
Stack of transitions.

hash_typén
Map of visited states.

e consttgha_tba proxy a
conststatex x

The state for which we are currently seeking an SCC.

7.30.1 Detailed Description

Emptiness check ospot::tgba_tba_proxgutomata using the Magic Search algorithm.

This algorithm comes from

@InProceedings{  godefroid.93.pstv,

author = {Patrice Godefroid and Gerard .J. Holzmann},
title = {On the verification of temporal properties},
booktitle = {Proceedings of the 13th IFIP TC6/WG6.1 International

Symposium on Protocol Specification, Testing, and
Verification (PSTV'93)},

month = {May},

editor = {Andr{V'e} A. S. Danthine and Guy Leduc
and Pierre Wolper},

address = {Liege, Belgium},

pages = {109--124},

publisher = {North-Holland},

year = {1993},

series = {IFIP Transactions},

volume = {C-16},

isbn = {0-444-81648-8}

7.30.2 Member Typedef Documentation

7.30.2.1 typedef Sgi::hash_mapconst stater, magic, state_ptr_hash
spot::magic_search::hash_type [private]

state_ptr_equab>
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7.30.2.2 typedef std::liskstate_iter_pair> spot::magic_search::stack type [private]

7.30.2.3 typedef std::paik magic_state tgba_succ_iterator> spot::magic_search::state_iter_pair
[private]

7.30.2.4 typedef std::liskbdd> spot::magic_search::tstack_type [private]

7.30.3 Constructor & Destructor Documentation
7.30.3.1 spot::magic_search::magic_search (corstba_tba proxy * a)
Initialize the Magic Search algorithm on the automaton

7.30.3.2 spot::magic_search:xmagic_search()

7.30.4 Member Function Documentation

7.30.4.1 bool spot::magic_search::check ()

Perform a Magic Search.

Returns:
true iff the algorithm has found a new accepting path.

check()can be called several times until it return false, to enumerate all accepting paths.

7.30.4.2 bool spot::magic_search::has (constate * s, boolm) const [private]

Check whether we already visitsavith the Magic bit set tan.

7.30.4.3 std::ostream& spot::magic_search::print_result (std::ostream &0s consttgba * restrict=
0) const

Print the last accepting path found.

Restrict printed states the state space of restrict if supplied.

7.30.4.4 void spot::magic_search::push (constatex s, boolm) [private]
Append a new state to the current path.

7.30.5 Member Data Documentation

7.30.5.1 constgba tha_proxy« spot::magic_search::a [private]

The automata to check.

7.30.5.2 hash_typespot::magic_search::h [private]

Map of visited states.
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7.30.5.3 stack_typespot::magic_search::stack [private]

Stack of visited states on the path.

7.30.5.4 tstack typespot::magic_search::tstack [private]
Stack of transitions.

This is an addition to the data from the paper.

7.30.5.5 consstatex spot::magic_search::x [private]
The state for which we are currently seeking an SCC.

The documentation for this struct was generated from the following file:

« tgbaalgoghagic.hh

7.31 spot::magic_search::magic Struct Reference

Records whether a state has be seen with the magic bit on or off.

Public Attributes

* boolseen_withoutl
* boolseen_with 1

7.31.1 Detailed Description

Records whether a state has be seen with the magic bit on or off.

7.31.2 Member Data Documentation

7.31.2.1 bookpot::magic_search::magic::seen_with

7.31.2.2 bookpot::magic_search::magic::seen_without

The documentation for this struct was generated from the following file:

* tgbaalgoghagic.hh

7.32 spot::magic_search::magic_state Struct Reference

A state for thespot::magic_searchigorithm.

Collaboration diagram for spot::magic_search::magic_state:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

Public Attributes

¢ conststatex s
* boolm

The state of the magic demon.

7.32.1 Detailed Description

A state for thespot::magic_searcalgorithm.

7.32.2 Member Data Documentation

7.32.2.1 boobkpot::magic_search::magic_state::m

The state of the magic demon.

7.32.2.2 consstatex spot::magic_search::magic_state::s

The documentation for this struct was generated from the following file:

« tgbaalgoghagic.hh

7.33 spot::minato_isop Class Reference

Generate an irredundant sum-of-products (ISOP) form of a BDD function.

#include <misc/minato.hh >

Public Member Functions

e minato_isopbdd input)
Conctructor.
— input The BDD function to translate in ISOP.

e minato_isopbdd input, bdd vars)
Conctructor.
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— input The BDD function to translate in ISOP.
— vars The set of BDD variables to factorizeinput

« bddnext()
Compute the next sum term of the ISOP form. Rebdifalse  when all terms have been output.

Private Attributes
« std::stack: local vars> todo

* std::stack: bdd> cube_
 bddret_

7.33.1 Detailed Description

Generate an irredundant sum-of-products (ISOP) form of a BDD function.

This algorithm implements a derecursived version the Minato-Morreale algorithm presented in the follow-

ing paper.
@InProceedings{  minato.92.sasimi,

author = {Shin-ichi Minato},

title = {Fast Generation of Irredundant Sum-of-Products Forms
from Binary Decision Diagrams},

booktitle = {Proceedings of the third Synthesis and Simulation
and Meeting International Interchange workshop
(SASIMI'92)},

pages = {64--73},

year = {1992},

address = {Kobe, Japan},

month = {April}

7.33.2 Constructor & Destructor Documentation

7.33.2.1 spot::minato_isop::minato_isop (bddnput)

Conctructor.

* input The BDD function to translate in ISOP.

7.33.2.2 spot::minato_isop::minato_isop (bddnput, bdd vars)

Conctructor.

« input The BDD function to translate in ISOP.

« vars The set of BDD variables to factorizeinput

7.33.3 Member Function Documentation

7.33.3.1 hdd spot::minato_isop::next ()

Compute the next sum term of the ISOP form. Retwidfalse  when all terms have been output.
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7.33.4 Member Data Documentation

7.33.4.1 std::stackbdd> spot::minato_isop::cube_ [private]

7.33.4.2 bddspot::minato_isop::ret_ [private]

7.33.4.3 std::stacklocal_vars> spot::minato_isop::todo_ [private]

The documentation for this class was generated from the following file:

¢ misciminato.hh

7.34 spot::minato_isop::local_vars Struct Reference

Internal variables fominato_isop

Public Types

« enum {FirstStep SecondSteprhirdStep FourthSteg

Public Member Functions

¢ local_vargbddf_min, bddf_max bddvarg

Public Attributes

e bddf_min

e bddf_max
e enum spot::minato_isop::local_vars:: { ..step
* bddvars

* bddvl

e bddf0_min
* bddf0_max
e bddfl_min
e bddfl_max
* bddgO

* bddgl

7.34.1 Detailed Description

Internal variables fominato_isop

7.34.2 Member Enumeration Documentation
7.34.2.1 anonymous enum

Enumeration values:
FirstStep
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SecondStep
ThirdStep
FourthStep

7.34.3 Constructor & Destructor Documentation

7.34.3.1 spot::minato_isop::local_vars::local_vars (bdd _min, bdd f_max, bdd vars) [inline]

7.34.4 Member Data Documentation

7.34.4.1 bddspot::minato_isop::local_vars::f0_max
7.34.4.2 bddspot::minato_isop::local_vars::f0_min
7.34.4.3 bddspot::minato_isop::local_vars::f1_max
7.34.4.4 bddspot::minato_isop::local_vars::f1_min
7.34.4.5 bddspot::minato_isop::local_vars::f _max
7.34.4.6 bhddspot::minato_isop::local_vars::f_min
7.34.4.7 bhddspot::minato_isop::local_vars::g0

7.34.4.8 bddspot::minato_isop::local_vars::g1l

7.34.4.9 enum/{... pot:minato_isop::local_vars::step
7.34.4.10 bddspot::minato_isop::local_vars::v1l

7.34.4.11 bddspot::minato_isop::local_vars::vars

The documentation for this struct was generated from the following file:

¢ misciminato.hh

7.35 spot::ltl::multop Class Reference

Multi-operand operators.
#include  <ltlast/multop.hh >

Inheritance diagram for spot::Itl::multop:
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

‘f

spot::ltl::ref_formula

- ref_counter_

# ~ref_formula()
# ref_formula()
#ref ()

# unref_()

# ref_count_()

spot::ltl::multop

# instances

- 0p_
- children_

+ accept()

+ accept()

+ size()

+ nth()

+ nth()
+0p()

+ op_name()
+ instance()
+ instance()
+ instance_count()
# multop()

# ~multop()

Collaboration diagram for spot::ltl::multop:
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

‘f

spot::ltl::ref_formula

- ref_counter_

# ~ref_formula()
# ref_formula()
#ref ()

# unref_()

# ref_count_()

spot::ltl::multop

# instances

- 0p_
- children_

+ accept()

+ accept()

+ size()

+ nth()

+ nth()
+0p()

+ op_name()
+ instance()
+ instance()
+ instance_count()
# multop()

# ~multop()

Public Types

* typedef std::vecter formulax > vec
List of formulae.

« enumtype{ Or, And}

Public Member Functions

« virtual void accepf(visitor &v)
Entry point for vspot::Itl::visitor instances.

« virtual void accept(const_visitor&v) const
Entry point for vspot::ltl::const_visitor instances.

 unsignedsize() const
Get the number of children.

« constformulax nth (unsigned n) const
Get the nth children.
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formulax nth (unsigned n)
Get the nth children.

* typeop () const
Get the type of this operator.

« const chax op_name¢) const
Get the type of this operator, as a string.

formulax ref ()
clone this node

Static Public Member Functions

« formulax instance(type op, formulaxfirst, formulaxsecond)
Build a spot::ltl::multop with two children.

« formulax instancetypeop, vecv)
Build a spot::Itl::multop with many children.

 unsignednstance_coun()
Number of instantiated multi-operand operators. For debugging.

« void unref(formulaxf)
release this node

Protected Types

* typedef std::pait type, vec* > pair
« typedef std::mag pair, formulax, paircmp> map

Protected Member Functions

multop (type op, vec xv)
virtual ~multop()
void ref_()

increment reference counter if any

boolunref ()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

« unsignedef _count ()
Number of references to this formula.
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Static Protected Attributes

* mapinstances

Private Attributes

* typeop_
e vecx children_

7.35.1 Detailed Description

Multi-operand operators.

These operators are considered commutative and associative.

7.35.2 Member Typedef Documentation

7.35.2.1 typedef std::mapgcpair, formulax, paircmp> spot::ltl::multop::map

7.35.2.2 typedef std::paiktype, veck> spot::ltl::multop::pair  [protected]

7.35.2.3 typedef std::vectoxformula > spot::ltl::multop::vec

List of formulae.

7.35.3 Member Enumeration Documentation
7.35.3.1 enunspot:ltl::multop::type

Enumeration values:
Or

And

7.35.4 Constructor & Destructor Documentation

7.35.4.1 spot:ltl::multop::multop (type op, vecx V) [protected]

7.35.4.2 virtual spot::ltl::multop:: ~multop () [protected, virtual]

7.35.5 Member Function Documentation

[protected]

7.35.5.1 virtual void spot::ltl::multop::accept (const_visitor & v) const [virtual]

Entry point for vspot::Itl::const_visitor instances.

Implementsspot::Itl::formula
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7.35.5.2 virtual void spot::ltl::multop::accept (visitor & v) [virtual]
Entry point for vspot::ltl::visitor instances.

Implementsspot::Itl::formula

7.35.5.3 formulax spot::ltl::multop::instance (type op, vecx v) [static]
Build a spot::ltl::multop with many children.

Same as the othé@nstance(¥unction, but take a vector of formula in argument. This vector is acquired by
the spot::ltl::multop class, the caller should allocate it widw, but not use it (especially not destroy it)
after it has been passed to spot::ltl::multop.

This functions can perform slight optimizations and may not returtilamultop objects. For instance if
the vector contain only one unique element, this this formula will be returned as-is.

7.35.5.4 formulax spot:ltl::multop::iinstance (type op, formula x first, formula * second
[static]

Build a spot::ltl::multop with two children.

If one of the children itself is a spot::ltl::multop with the same type, it will be merged. l.e., children if
that child will be added, and that child itself will be destroyed. This allows incremental building of n-ary
[tl::multop.

This functions can perform slight optimizations and may not returtilamultop objects. For instance if
first andsecond are equal, that formula is returned as-is.

7.35.5.5 unsigned spot::ltl::multop::instance_count () [static]

Number of instantiated multi-operand operators. For debugging.

7.35.5.6 formulax spot::Itl::multop::nth (unsigned n)
Get the nth children.
Starting withn = 0.

7.35.5.7 consformulax spot::ltl::multop::nth (unsigned n) const
Get the nth children.
Starting withn = 0.

7.35.5.8 type spot::ltl::multop::op () const
Get the type of this operator.

7.35.5.9 const chaf spot::Itl::multop::op_name () const

Get the type of this operator, as a string.

7.35.5.10 formulax* spot::ltl::formula::ref ()  [inherited]

clone this node
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This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.

7.35.5.11 void spot::ltl::ref_formula::iref_ () [protected, virtual, inherited]
increment reference counter if any

Reimplemented frorspot::ltl::formula

7.35.5.12 unsigned spot::ltl::ref_formula::ref_count_ () [protected, inherited]

Number of references to this formula.

7.35.5.13 unsigned spot::ltl::multop::size () const

Get the number of children.

7.35.5.14 void spot::ltl::formula::unref (formula * f) [static, inherited]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn’t touch the children. If you want to release a whole
formula, usespot::ltl::destroy(jnstead.

7.35.5.15 bool spot::ltl::ref_formula::unref_ () [protected, virtual, inherited]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented frorspot::ltl::formula
7.35.6  Member Data Documentation

7.35.6.1 veck spot::ltl::multop::children_  [private]
7.35.6.2 map spot::ltl::multop::instances [static, protected]

7.35.6.3 type spot:ltl::multop::op_  [private]

The documentation for this class was generated from the following file:

* Itlastimultop.hh

7.36 spot::ltl::multop::paircmp Struct Reference

Comparison functor used internally bilz:multop.

#include  <ltlast/multop.hh >
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Public Member Functions

« booloperator()Xconstpair &pl, constpair &p2) const

7.36.1 Detailed Description

Comparison functor used internally bil:multop.

7.36.2 Member Function Documentation

7.36.2.1 bool spot::ltl::multop::paircmp:.operator() (const pair & pl, constpair & p2) const
[inline]

The documentation for this struct was generated from the following file:

* ltlastimultop.hh

7.37 spot::numbered_state_heap Class Reference

Keep track of a large quantity of indexed states.
#include  <tgbaalgos/gtec/nsheap.hh >

Inheritance diagram for spot::numbered_state heap:

spot::numbered_state_heap

+ ~numbered_state_heap()
+ iterator()

+ insert()

+ size()
spot::numbered_state_heap_hash_map

#h
+ ~numbered_state_heap_hash_map()
+ find()
+ find()
+ index()
+ index()

+ insert()
+ size()
+ iterator()

Public Types
* typedef std::pak: conststatex, int x > state_index_p
* typedef std::pai conststatex, int > state_index
Public Member Functions

« virtual ~numbered_state_hefp
« virtual void insert(conststatexs, int index)=0

Add a new state with indexindex
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virtual int size() const =0
The number of stored states.

virtual numbered_state_heap_const_iteratiberator() const =0
Return an iterator on the states/indexes pairs.

« virtual state_indexind (conststatexs) const =0
Is state in the heap?

« virtual state_index_fiind (conststatexs)=0

virtual state_indexndex (conststatexs) const =0

Return the index of an existing state.

virtual state_index_jndex(conststatexs)=0

7.37.1 Detailed Description

Keep track of a large quantity of indexed states.

7.37.2 Member Typedef Documentation

7.37.2.1 typedef std::paikconststatex, int> spot::numbered_state_heap::state_index

7.37.2.2 typedef std::paikconststatex, int+> spot::numbered_state_heap::state_index_p

7.37.3 Constructor & Destructor Documentation

7.37.3.1 virtual spot::numbered_state_heapznumbered_state_heap() [inline, virtual]

7.37.4 Member Function Documentation
7.37.4.1 virtual state_index_p spot::numbered_state heap::find (const state * ) [pure
virtual]

Implemented irspot::numbered_state_heap_hash_map

7.37.4.2 virtual state_index spot::numbered_state heap::find (conststate = s) const [pure
virtual]

Is state in the heap?

Returns a pair (0,0) i§is not in the heap. or a pair (p, i) if there is a clgmef s i in the heap with indexs
will be freed if it is different ofp.

There are called by the algorithm to check whether a successor is a new state to explore or an already
visited state.
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These functions can be redefined to search for more than an equal match. For example we could redefine it
to check state inclusion.

Implemented irspot::numbered_state_heap_hash_.map

7.37.4.3 virtual state_index_p spot::numbered_state heap::iindex (conststate *x s) [pure
virtual]

Implemented irspot::numbered_state_heap_hash_map

7.37.4.4 virtual state_index spot::numbered_state_heap::index (conststate x s) const [pure
virtual]

Return the index of an existing state.

This is mostly similar tdind(), except it will be called for state which we know are already in the heap, or
for state which may not be in the heap but for which it is always OK to do equality checks.

Implemented irspot::numbered_state_heap_hash_map

7.37.4.5 virtual void spot:numbered_state _heap:insert (conststate x s, int index) [pure
virtual]

Add a new stats with indexindex

Implemented irspot::numbered_state_heap_hash_map

7.37.4.6 virtual numbered_state heap_const_iterater spot::numbered_state heap::iterator ()
const [pure virtual]

Return an iterator on the states/indexes pairs.

Implemented irspot::numbered_state_heap_hash_map

7.37.4.7 virtual int spot::numbered_state heap::size () const[pure virtual]
The number of stored states.
Implemented irspot::numbered_state_heap_hash_map

The documentation for this class was generated from the following file:

« tgbaalgos/gteasheap.hh

7.38 spot::numbered_state_heap_const_iterator Class Reference

Iterator onnumbered_state heapjects.

#include  <tgbaalgos/gtec/nsheap.hh >

Public Member Functions

« virtual ~numbered_state_heap_const_iter§tor

« virtual void first ()=0
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Iteration.

« virtual void next()=0
virtual booldone() const =0

« virtual conststatex get_statd) const =0

Inspection.

« virtual int get_index) const =0

7.38.1 Detailed Description

Iterator onnumbered_state heapjects.

7.38.2 Constructor & Destructor Documentation

7.38.2.1 virtual spot::numbered_state_heap const_iterators;znumbered_state_heap_const_-

iterator () [inline, virtual]

7.38.3 Member Function Documentation

7.38.3.1 virtual bool spot:numbered_state heap_const _iterator::done () consfpure
virtual]

7.38.3.2 virtual void spot::numbered_state_heap_const_iterator::first () [pure virtual]

Iteration.

7.38.3.3 virtual int spot::numbered_state _heap_const_iterator::get_index () consfpure
virtual]

7.38.3.4 virtual conststatex spot::numbered_state_heap_const_iterator::get_state () consfpure
virtual]

Inspection.

7.38.3.5 virtual void spot::numbered_state_heap_const_iterator::next ()[pure virtual]

The documentation for this class was generated from the following file:

* tgbaalgos/gteosheap.hh

7.39 spot::numbered_state_heap_factory Class Reference

Abstract factory fonumbered_state _heap
#include  <tgbaalgos/gtec/nsheap.hh >

Inheritance diagram for spot::numbered_state _heap_factory:
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spot::numbered_state_heap_factory

+ ~numbered_state_heap_factory()

+ build()

spot::numbered_state_heap_hash_map_factory

+ build()

+ instance()

# ~numbered_state_heap_hash_map_factory()
# numbered_state_heap_hash_map_factory()

Public Member Functions

* virtual ~numbered_state_heap_factgyy
* virtual numbered_state_heabuild () const =0

7.39.1 Detailed Description

Abstract factory fonumbered_state _heap

7.39.2 Constructor & Destructor Documentation

7.39.2.1 virtual spot::numbered_state_heap_factoryznumbered_state heap_factory 0
[inline, virtual]

7.39.3 Member Function Documentation

7.39.3.1 virtual numbered_state_heap spot::numbered_state _heap_factory::build () const
[pure virtual]
Implemented irspot::numbered_state_heap_hash_map_factory

The documentation for this class was generated from the following file:

* tgbaalgos/gteasheap.hh

7.40 spot::numbered_state_heap _hash_map Class Reference

A straightforward implementation efumbered_state heath a hash map.
#include  <tgbaalgos/gtec/nsheap.hh >

Inheritance diagram for spot::numbered_state_heap _hash_map:
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Collaboration diagram for spot::numbered_state_heap_hash_map:

Public Types

spot::numbered_state_heap

+ ~numbered_state_heap()

+ insert()

+ size()
spot::numbered_state_heap_hash_map

+ iterator()
#h

+ ~numbered_state_heap_hash_map()
+ find()

+ find()

+ index()
+ index()
+ insert()
+ size()

+ iterator()

spot::numbered_state_heap

+ ~numbered_state_heap()

+ insert()

+ size()
+ iterator()
spot::numbered_state_heap_hash_map

+ ~numbered_state_heap_hash_map()
+ find()

+ find()

+ index()
+ index()
+ insert()
+ size()

+ iterator()

« typedef std::pai conststatex, int x > state_index_p
* typedef std::pak conststatex, int > state_index

Public Member Functions

« virtual ~numbered_state _heap_hash_rf)ap

virtual state_indexind (conststatexs) const
Is state in the heap?

virtual state_index_fiind (conststatexs)
virtual state_indexndex (conststatexs) const

Return the index of an existing state.

virtual state_index_jndex(conststatexs)
virtual void insert(conststatexs, int index)

Add a new stats with indexindex
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* virtual int size() const
The number of stored states.

« virtual numbered_state _heap_const_iteratiterator() const
Return an iterator on the states/indexes pairs.

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat hash_type

Protected Attributes

e hash_typé
Map of visited states.

7.40.1 Detailed Description

A straightforward implementation efumbered_state _heapth a hash map.

7.40.2 Member Typedef Documentation

7.40.2.1 typedef Sgi:hash_magconst statex, int, state ptr_hash state ptr_equal>
spot::numbered_state_heap_hash_map::hash_typgprotected]

7.40.2.2 typedef std:paikconst statex, int>  spot::numbered_state_heap::state_index
[inherited]

7.40.2.3 typedef std:paikconst statex, intx> spot::numbered state heap::state_index_p
[inherited]

7.40.3 Constructor & Destructor Documentation

7.40.3.1 virtual spot::numbered_state heap_hash_map:numbered_state_heap_hash_map ()
[virtual]

7.40.4 Member Function Documentation

7.40.4.1 virtual state_index_p spot::numbered_state_heap_hash_map::find (conststate x )
[virtual]

Implementsspot::numbered_state_heap
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7.40.4.2 virtual state_index spot::numbered_state_heap_hash_map::find (conss$tate « S) const
[virtual]

Is state in the heap?

Returns a pair (0,0) iis not in the heap. or a pair (p, i) if there is a clgnef s i in the heap with indexs
will be freed if it is different ofp.

There are called by the algorithm to check whether a successor is a new state to explore or an already
visited state.

These functions can be redefined to search for more than an equal match. For example we could redefine it
to check state inclusion.

Implementsspot::numbered_state _heap

7.40.4.3 virtual state_index_p spot::numbered_state_heap _hash_map::index (consstate x 9)
[virtual]

Implementsspot::numbered_state _heap

7.40.4.4 virtual state_indexspot::numbered_state_heap_hash_map::index (constate « S) const
[virtual]

Return the index of an existing state.

This is mostly similar tdind(), except it will be called for state which we know are already in the heap, or
for state which may not be in the heap but for which it is always OK to do equality checks.

Implementsspot::numbered_state _heap

7.40.4.5 virtual void spot::numbered_state heap_hash_map::insert (consttate x s, int index)
[virtual]

Add a new stats with indexindex

Implementsspot::numbered_state _heap

7.40.4.6 virtual numbered_state_heap_const_iterater  spot::numbered_state_heap_hash_-
map:.iterator () const [virtual]

Return an iterator on the states/indexes pairs.

Implementsspot::numbered_state heap

7.40.4.7 virtual int spot::numbered_state_heap_hash_map::size () consjvirtual]
The number of stored states.

Implementsspot::numbered_state heap

7.40.5 Member Data Documentation

7.40.5.1 hash_typespot::numbered_state_heap_hash_map::h[protected]
Map of visited states.

The documentation for this class was generated from the following file:
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* tgbaalgos/gteosheap.hh

7.41 spot::numbered_state_heap _hash_map_factory Class Reference

Factory fornumbered_state_heap_hash_map
#include  <tgbaalgos/gtec/nsheap.hh >

Inheritance diagram for spot::numbered_state _heap_hash_map_factory:

spot::numbered_state_heap_factory

+ ~numbered_state_heap_factory()
+ build()

T

spot::numbered_state_heap_hash_map_factory

+ build()

+ instance()

# ~numbered_state_heap_hash_map_factory()
# numbered_state_heap_hash_map_factory()

Collaboration diagram for spot::numbered_state_heap _hash_map_factory:

spot::numbered_state_heap_factory

+ ~numbered_state_heap_factory()
+ build()

T

spot::numbered_state_heap_hash_map_factory

+ build()

+ instance()

# ~numbered_state_heap_hash_map_factory()
# numbered_state_heap_hash_map_factory()

Public Member Functions

« virtual numbered_state_heap_ hash_mdyoild () const

Static Public Member Functions

« constnumbered_state _heap_hash_map_factangtance)
Get the unique instance of this class.

Protected Member Functions

« virtual ~numbered_state_heap_hash_map_fadjory
« numbered_state_heap_hash_map_fadjory
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7.41.1 Detailed Description

Factory fornumbered_state_heap_hash_map

This class is a singleton. Retrieve the instance usistance()
7.41.2 Constructor & Destructor Documentation

7.41.2.1 virtual spot::numbered_state heap hash_map_factorgwnumbered_state_heap_hash_-
map_factory () [inline, protected, virtual]

7.41.2.2 spot::numbered_state_heap_hash_map_factory::numbered_state_heap _hash_map_-
factory () [protected]

7.41.3 Member Function Documentation
7.41.3.1 virtual numbered_state_heap_hash_map spot::numbered_state heap_hash_map_-
factory::build () const [virtual]

Implementsspot::numbered_state _heap_factory

7.41.3.2 const numbered_state heap hash_map_factogry spot::numbered_state heap hash_-
map_factory::instance () [static]

Get the unique instance of this class.

The documentation for this class was generated from the following file:

« tgbaalgos/gteasheap.hh

7.42 spot::parity_game_graph Class Reference

Parity game graph which compute a simulation relation.
#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::parity_game_graph:
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spot::tgba_reachable_iterator

# seen

# automata_

+run()

+ start()

+end()

+ process_state()
+ process_link()

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()

T

spot::tgba_reachable_iterator_breadth_first

# todo

+ add_state()
+ next_state()

+ tgba_reachable_iterator_breadth_first()

T

arity_game_graph

# spoiler_vertice_
# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()

+ ~parity_game_

graph()

# process_state()
# process_link()

spot::parity_game_graph_delayed

- sub_set_acc_cond_

spot::parity_game_graph_direct

+ parity_game_graph_delayed()

+ ~parity_game_graph_delayed()

+ get_relation()

- nb_set_acc_cond()

- add_duplicator_node_delayed()

- add_spoiler_node_delayed()

- build_recurse_successor_spoiler()

- build_recurse_successor_duplicator()

+ parity_game_graph_direct()
+ ~parity_game_graph_direct()
+ get_relation()

# build_graph()

#lift()

# build_link()

- build_graph()
- lift()

Collaboration diagram for spot::parity_game_graph:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

‘automateL

spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

T

spot::tgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()

+ add_state()

+ next_state()
spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_
#tgba_state

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()

+ get_relation()

+ print()

# start()

#end()

# process_state()

Public Member Functions

 parity_game_grapfconsttgbaxa)

* virtual ~parity_game_grapf

* virtual simulation_relatiorx get_relation()=0
« void print (std::ostream &0s)

« virtual void add_statéconststatexs)

« virtual conststatex next_statd)

Called byrun() to obtain the.

void run ()
Iterate over all reachable states ofspot::tgba
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Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map

Protected Member Functions

* void start()
Called byrun() before starting its iteration.

void end()
Called byrun() once all states have been explored.

* void process_stateonststatexs, int n,tgba_succ_iteratorsi)
« void process_linKint in, int out, constgba_succ_iteratorsi)
virtual void build_graph()=0

Compute each node of the graph.

virtual voidlift ()=0

Remove edge from spoiler to duplicator that make duplicator loose. Spoiler node whose still have some
link, reveal a direct simulation relation.

Protected Attributes

* sn_vspoiler_vertice_

e dn_vduplicator_vertice_

e s _vigba_ state

e int nb_node_parity_game

* std::deque conststatex > todo

A queue of states yet to explore.

¢ consttghax automata__
Thespot::tgbato explore.

e seen_mageen
States already seen.

7.42.1 Detailed Description

Parity game graph which compute a simulation relation.

7.42.2 Member Typedef Documentation

7.42.2.1 typedef Sgi::hash_mafqconst statex, int, state_ptr_hash state_ptr_equab> spot::tgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc
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7.42.3 Constructor & Destructor Documentation

7.42.3.1 spot::parity_game_graph::parity_game_graph (conggba x a)

7.42.3.2 virtual spot::parity_game_graph:~parity_game_graph() [virtual]

7.42.4 Member Function Documentation
7.42.4.1 virtual void spot::itgba reachable_iterator_breadth_first::add_state (conststate * 9)
[virtual, inherited]

Implementsspot::tgba_reachable_iterator

7.42.4.2 virtual void spot::parity_game_graph::build_graph () [protected, pure
virtual]

Compute each node of the graph.

Implemented irspot::parity_game_graph_direandspot::parity_game_graph_delayed

7.42.4.3 void spot::parity_game_graph::end () [protected, virtual]
Called byrun() once all states have been explored.

Reimplemented frorspot::tgba_reachable_iterator

7.42.4.4 virtual  simulation_relationx  spot::parity_game_graph::get_relation (O [pure
virtual]

Implemented irspot::parity_game_graph_direandspot::parity_game_graph_delayed

7.42.4.5 virtual void spot::parity_game_graph::lift () [protected, pure virtual]

Remove edge from spoiler to duplicator that make duplicator loose. Spoiler node whose still have some
link, reveal a direct simulation relation.

Implemented irspot::parity_game_graph_direandspot::parity_game_graph_delayed

7.42.4.6 virtual const statex spot:tgba_reachable_iterator_breadth_first::next_state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::itgba_reachable_iterator

7.42.4.7 void spot::parity_game_graph::print (std::ostream & 09

7.42.4.8 void spot::parity_game_graph::process_link (intn, int out, consttgba_succ_iteratorx si)
[protected, virtual]

Called byrun() to process a transition.

Parameters:
in The source state number.
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out The destination state number.
si Thespot::tgba_succ_iteratpositionned on the current transition.

Reimplemented fromspot::tgba_reachable_iterator

7.42.4.9 void spot::parity_game_graph::process_state (constate = s, int n, tgba_succ_iterator
si) [protected, virtual]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $o
si Thespot::tgba_succ _iteratfor s.

Reimplemented fromspot::tgba_reachable_iterator

7.42.4.10 void spot::tgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::tgbha

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

7.42.4.11 void spot::parity_game_graph::start () [protected, virtual]
Called byrun() before starting its iteration.

Reimplemented frorspot::tgba_reachable_iterator

7.42.5 Member Data Documentation

7.42.5.1 consttgbax spot:itgba_reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

7.42.5.2 dn_vspot::parity_game_graph::duplicator_vertice_ [protected]

7.42.5.3 intspot::parity_game_graph::nb_node_parity_game [protected]

7.42.5.4 seen_mapspot::tgba reachable_iterator::seen [protected, inherited]

States already seen.

7.42.5.5 sn_vspot::parity_game_graph::spoiler_vertice_ [protected]

7.42.5.6 s_vspot::parity_game_graph::tgba_state [protected]
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7.42.5.7 std::dequeconst Statex> spot::tgba_reachable_iterator_breadth_first::todo
[protected, inherited]

A queue of states yet to explore.

The documentation for this class was generated from the following file:

« tgbaalgoskductgba sim.hh

7.43 spot::parity_game_graph_delayed Class Reference

#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::parity_game_graph_delayed:

spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+run()

+ start()

+end()

+ process_state()

+ process_link()

T

spot::tgba_reachable_iterator_breadth_first
# todo

+ tgba_reachable_iterator_breadth_first()

+ add_state()

+ next_state()
spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print()

# start()

#end()

# process_state()

# process_link()

# build_graph()

#1ift()

spot::parity_game_graph_delayed

+ parity_game_graph_delayed()
+ ~parity_game_graph_delayed()
+ get_relation()

- nb_set_acc_cond()

- add_duplicator_node_delayed()

- add_spoiler_node_delayed()

- build_recurse_successor_spoiler()

- build_recurse_successor_duplicator()
- build_graph()

- lift()

Collaboration diagram for spot::parity_game_graph_delayed:
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Public Member Functions

spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

T

spot::tgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()

+ add_state()

+ next_state()
spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print()

# start()

#end()

# process_state()

# process_link()

# build_graph()

#1ift()

spot::parity_game_graph_delayed

+ parity_game_graph_delayed()
+ ~parity_game_graph_delayed()
+ get_relation()

- nb_set_acc_cond()

- add_duplicator_node_delayed()

- add_spoiler_node_delayed()

- build_recurse_successor_spoiler()

- build_recurse_successor_duplicator()
- build_graph()

- lift()

* parity_game_graph_delayécbnsttgbaxa)
» ~parity_game_graph_delayéd
« virtual simulation_relatiorx get_relation()

« void print (std::ostream &0s)

« virtual void add_ statéconststatexs)

* virtual conststatex next_statd)
Called byrun() to obtain the.

* void run()

Iterate over all reachable states ofsaot::tgbha

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map
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Protected Member Functions

« void start()
Called byrun() before starting its iteration.

« void end()
Called byrun() once all states have been explored.

« void process_stateonststatexs, int n,tgba_succ_iteratorsi)
« void process_linKint in, int out, constgba_succ_iteratorsi)

Protected Attributes

* sn_vspoiler_vertice_

« dn_vduplicator_vertice_

e s_vtgba_state_

e int nb_node_parity_game

* std::deque conststatex > todo

A queue of states yet to explore.

 consttgbhax automata_
Thespot::tgbato explore.

e seen_mageen
States already seen.

Private Types

* typedef Sgi::vector bdd > bdd_v

Private Member Functions

« intnb_set _acc_con@
Return the number of acceptance condition.

« duplicator_node_delayed add_duplicator_node_delayddonst spot::statexsn, constspot::state
«xdn, bdd acc, bdd label, int nb)

« spoiler_node_delayedadd_spoiler_node_delayécbnstspot::statessn, consspot::state<dn, bdd
acc, int nb)

« void build_recurse_successor_spoilgpoiler_node:sn, std::ostringstream &0s)

« void build_recurse_successor_duplicgduplicator_nodedn, spoiler_node:sn, std::ostringstream
&0s)

« virtual void build_graph()

Compute the couple as for direct simulation,.

* virtual void ift ()
The Jurdzinski’s lifting algorithm.
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Private Attributes

e bdd_vsub_set acc_cond_

7.43.1 Detailed Description
Parity game graph which computes the delayed simulation relation as explained in

@InProceedings{etessami.O1.alp,
author = {Kousha Etessami and Thomas Wilke and Rebecca A. Schuller},
tittle = {Fair Simulation Relations, Parity Games, and State Space
Reduction for Buchi Automata},
booktitle = {Proceedings of the 28th international colloquium on
Automata, Languages and Programming},
pages = {694--707},
year = {2001},
editor = {Fernando Orejas and Paul G. Spirakis and Jan van Leeuwen},
volume = {2076},
series = {Lecture Notes in Computer Science},
address = {Crete, Greece},
month = {July},
publisher = {Springer-Verlag}

7.43.2 Member Typedef Documentation
7.43.2.1 typedef Sgi::vector:bdd> spot::parity_game_graph_delayed::bdd_v [private]

Vector which contain all the sub-set of the set of acceptance condition.

7.43.2.2 typedef Sgi::hash_mafgiconst statex, int, state_ptr_hash state_ptr_equal> spot::itgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc

7.43.3 Constructor & Destructor Documentation

7.43.3.1 spot::parity_game_graph_delayed::parity_game_graph_delayed (corigba x a)

7.43.3.2 spot::parity_game_graph_delayedparity_game_graph_delayed)

7.43.4 Member Function Documentation

7.43.4.1 duplicator_node_delayed  spot::parity_game_graph_delayed::add_duplicator_node_-
delayed (constspot::state x sn, const spot::state x dn, bdd acc bdd label, int nb) [private]

7.43.4.2 spoiler_node_delayed spot::parity_game_graph_delayed::add_spoiler_node_delayed
(constspot::state* sn, constspot::statex dn, bdd acg int nb) [private]
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7.43.4.3 virtual void spot::tgba_reachable_iterator_breadth_first::add_state (conststate x )
[virtual, inherited]

Implementsspot::itgba_reachable_iterator

7.43.4.4 virtual void spot::parity_game_graph_delayed::build_graph () [private, virtual]

Compute the couple as for direct simulation,.

Implementsspot::parity_game_graph

7.43.4.5 void spot::parity_game_graph_delayed::build_recurse_successor_duplicator
(duplicator_node * dn, spoiler_nodex sn, std::ostringstream & 0s) [private]

7.43.4.6 void spot::parity_game_graph_delayed::build_recurse_successor_spoilspgiler_nodex
sn, std::ostringstream & o09) [private]

7.43.4.7 void spot::parity_game_graph::end () [protected, virtual, inherited]
Called byrun() once all states have been explored.

Reimplemented fromspot::tgba_reachable_iterator

7.43.4.8 virtual simulation_relationx  spot::parity_game_graph_delayed::get_relation 0
[virtual]

Implementsspot::parity_game_graph

7.43.4.9 virtual void spot::parity_game_graph_delayed::lift () [private, virtual]
The Jurdzinski’s lifting algorithm.

Implementsspot::parity_game_graph

7.43.4.10 int spot::parity_game_graph_delayed::nb_set_acc_cond (private]

Return the number of acceptance condition.

7.43.4.11 virtual const staterx spot:itgba reachable_iterator _breadth_first::next_state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::tgba_reachable_iterator

7.43.4.12 void spot::parity_game_graph::print (std::ostream &o0s) [inherited]

7.43.4.13 void spot::parity_game_graph::process_link (inin, int out, consttgba_succ_iteratorx si)
[protected, virtual, inherited]

Called byrun() to process a transition.
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Parameters:
in The source state number.

out The destination state number.
si Thespot::tgba_succ_iteratpositionned on the current transition.

Reimplemented frorspot::tgba_reachable_iterator

7.43.4.14 void spot::parity_game_graph::process_state (constate x s, int n, tgba_succ_iteratorx
si) [protected, virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned$o
si Thespot::tgha succ_iteratfor s.

Reimplemented fromspot::tgba_reachable_iterator

7.43.4.15 void spot::itgha_reachable_iterator::run () [inherited]

Iterate over all reachable states off@t::tgba

This is a template method that will cadldd_state() next_state() start() end() process_statg()and
process_link()while it iterate over state.

7.43.4.16 void spot::parity_game_graph::start () [protected, virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented fromspot::tgba_reachable_iterator

7.43.5 Member Data Documentation

7.43.5.1 consttgbax spot:itgba reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

7.43.5.2 dn_v spot::parity_game_graph::duplicator_vertice_ [protected, inherited]

7.43.5.3 intspot::parity_game_graph::nb_node_parity_game [protected, inherited]

7.43.5.4 seen_mapspot::itgha reachable_iterator::seen [protected, inherited]

States already seen.

7.43.5.5 sn_vspot::parity_game_graph::spoiler_vertice_ [protected, inherited]

7.43.5.6 bdd_v spot::parity_game_graph_delayed::sub_set _acc_cond [private]
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7.43.5.7 s_vspot:parity_game_graph:tgba_state  [protected, inherited]

7.43.5.8 std::dequeconst Statex> spot::tgba_reachable_iterator_breadth_first::todo
[protected, inherited]

A queue of states yet to explore.

The documentation for this class was generated from the following file:

« tgbaalgogskductgba sim.hh

7.44 spot::parity_game_graph_direct Class Reference

Parity game graph which compute the direct simulation relation.
#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::parity_game_graph_direct:

spot:tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

T

spot::tgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()

+ add_state()

+ next_state()
spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print()

# start()

#end()

# process_state()

# process_link()

# build_graph()

# lift()

spot::parity_game_graph_direct

+ parity_game_graph_direct()

+ ~parity_game_graph_direct()
+ get_relation()

# build_graph()

# lift()

# build_link()

Collaboration diagram for spot::parity_game_graph_direct:
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Public Member Functions

spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

T

spot::tgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()
+ add_state()
+ next_state()

T

spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print()

# start()

#end()

# process_state()

# process_link()

# build_graph()

#1ift()

S| ty_game_graph_direct

+ parity_game_graph_direct()

+ ~parity_game_graph_direct()
+ get_relation()

# build_graph()

#lift()

# build_link()

* parity_game_graph_direftonsttgbaxa)

o ~parity_game_graph_direft

« virtual simulation_relatiorx get_relation()

* void print (std::ostream &0s)

« virtual voidadd_ statéconststatexs)

* virtual conststatex next_state)
Called byrun() to obtain the.

* void run()

Iterate over all reachable states ofspot::tgba

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haststate_ptr_equat seen_map
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Protected Member Functions

« virtual void build_graph()
Compute each node of the graph.

« virtual void ift ()

Remove edge from spoiler to duplicator that make duplicator loose. Spoiler node whose still have some
link, reveal a direct simulation relation.

« void build_link ()
« void start()
Called byrun() before starting its iteration.

* void end()
Called byrun() once all states have been explored.

 void process_stateonststatexs, int n,tgba_succ_iteratorsi)

« void process_linKint in, int out, constgba_succ_iteratorsi)
Protected Attributes

* sn_vspoiler_vertice_

e dn_vduplicator_vertice

e s _vtgba state

e intnb_node_parity_game
* std::deque conststatex > todo

A queue of states yet to explore.

 consttgbax automata_
Thespot::tgbato explore.

e seen_mageen
States already seen.

7.44.1 Detailed Description

Parity game graph which compute the direct simulation relation.

7.44.2 Member Typedef Documentation

7.44.2.1 typedef Sgi::hash_magpconst statex, int, state_ptr_hash state_ptr_equal> spot::tgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba _reduc

7.44.3 Constructor & Destructor Documentation

7.44.3.1 spot:parity_game_graph_direct::parity_game_graph_direct (condgba x a)
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7.44.3.2 spot::parity_game_graph_directx-parity_game_graph_direct()

7.44.4 Member Function Documentation
7.44.4.1 virtual void spot::itgba reachable_iterator_breadth_first::add_state (conststate * 9)
[virtual, inherited]

Implementsspot::tgba_reachable_iterator

7.44.4.2 virtual  void spot::parity_game_graph_direct::build_graph () [protected,
virtual]

Compute each node of the graph.

Implementsspot::parity_game_graph

7.44.4.3 void spot::parity_game_graph_direct::build_link () [protected]

7.44.4.4 void spot::parity_game_graph::end () [protected, virtual, inherited]
Called byrun() once all states have been explored.

Reimplemented fromspot::tgba_reachable_iterator

7.44.4.5 virtual simulation_relation:x spot::parity_game_graph_direct::get_relation 0
[virtual]

Implementsspot::parity_game_graph

7.44.4.6 virtual void spot::parity_game_graph_direct::lift () [protected, virtual]

Remove edge from spoiler to duplicator that make duplicator loose. Spoiler node whose still have some
link, reveal a direct simulation relation.

Implementsspot::parity_game_graph

7.44.4.7 virtual const statex spot:tgba reachable iterator_breadth first::next state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::tgba_reachable_iterator

7.44.4.8 void spot::parity_game_graph::print (std::ostream &09) [inherited]

7.44.4.9 void spot::parity_game_graph::process_link (intn, int out, consttgba_succ_iterator: si)
[protected, virtual, inherited]

Called byrun() to process a transition.

Parameters:
in The source state number.

out The destination state number.
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si Thespot::tgba_succ_iteratpositionned on the current transition.

Reimplemented fromspot::tgba_reachable_iterator

7.44.4.10 void spot::parity_game_graph::process_state (constate x s, int n, tgba_succ_iterator
si) [protected, virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $o
si Thespot::tgba_succ _iteratfor s.

Reimplemented fromspot::tgba_reachable_iterator

7.44.4.11 void spot::tgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::tgha

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

7.44.4.12 void spot::parity_game_graph::start () [protected, virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented frorspot::tgba_reachable_iterator

7.44.5 Member Data Documentation

7.44.5.1 consttgbax spot:itgba reachable iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

7.44.5.2 dn_v spot::parity_game_graph::duplicator_vertice_ [protected, inherited]

7.44.5.3 intspot::parity_game_graph::nb_node_parity game [protected, inherited]

7.44.5.4 seen_mapspot:itgba_reachable_iterator::seen [protected, inherited]

States already seen.

7.44.5.5 sn_vspot::parity_game_graph::spoiler_vertice_ [protected, inherited]

7.44.5.6 s_vspot::parity_game_graph::tgba_state  [protected, inherited]
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7.44.5.7 std::dequeconst Statex> spot::tgba_reachable_iterator_breadth_first::todo

[protected, inherited]
A queue of states yet to explore.

The documentation for this class was generated from the following file:

« tgbaalgogkductgba sim.hh

7.45 vyy::Position Class Reference

Abstract aPosition

#include  <ltlparse/position.hh >

Public Member Functions
Ctor & dtor.

* Position()
Construct aPosition

Line and Column related manipulators

* void lines(int count=1)
(line related) Advance to the COUNT next lines.

* void columns(int count=1)
(column related) Advance to the COUNT next columns.

Public Attributes

* std::stringfilename
File name to which this position refers.

« unsigned intine
Current line number.

« unsigned intolumn
Current column number.

Static Public Attributes

« const unsigned innitial_column=0
Initial column number.

 const unsigned innitial_line=1
Initial line number.
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7.45.1 Detailed Description

Abstract aPosition

7.45.2 Constructor & Destructor Documentation

7.45.2.1 yy::Position::Position () [inline]

Construct d&osition

7.45.3 Member Function Documentation

7.45.3.1 void yy::Position::columns (intcount=1) [inline]

(column related) Advance to the COUNT next columns.

7.45.3.2 void yy::Position::lines (intcount= 1) [inline]
(line related) Advance to the COUNT next lines.

7.45.4 Member Data Documentation

7.45.4.1 unsigned inyy::Position::column

Current column number.

7.45.4.2 std::stringyy::Position::filename

File name to which this position refers.

7.45.4.3 const unsigned inyy::Position::initial_column =0 [static]

Initial column number.

7.45.4.4 const unsigned inyy::Position::initial_line =1 [static]

Initial line number.

7.45.4.5 unsigned inyy::Position::line

Current line number.

The documentation for this class was generated from the following file:

« ltlparseposition.hh

7.46 spot:ltl::postfix_visitor Class Reference

Apply an algorithm on each node of an AST, during a postfix traversal.

#include  <ltlvisit/postfix.hh >

Inheritance diagram for spot::Itl::postfix_visitor:
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spot::ltl::visitor

+ postfix_visitor()
+ ~postfix_visitor()

+ doit_default()

Collaboration diagram for spot::ltl::postfix_visitor:

spot::ltl::visitor

+ postfix_visitor()
+ ~postfix_visitor()

+ doit_default()

Public Member Functions

* postfix_visitor()

* virtual ~postfix_visitor()

« void visit (atomic_proprap)
* void visit (unop*uo)

« void visit (binop xbo)

* void visit (multop xmo)
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* void visit (constantc)

* virtual void doit (atomic_propxap)
« virtual void doit (unop=*uo)

« virtual void doit (binop xbo)

« virtual void doit (multop *mo)

« virtual void doit (constant«c)

« virtual void doit_default(formulaf)

7.46.1 Detailed Description

Apply an algorithm on each node of an AST, during a postfix traversal.

Override one or more of the postifix_visitor::doit methods with the algorithm to apply.

7.46.2 Constructor & Destructor Documentation

7.46.2.1 spot::ltl::postfix_visitor::postfix_visitor ()

7.46.2.2 virtual spot::ltl::postfix_visitor:: ~postfix_visitor () [virtual]

7.46.3 Member Function Documentation

7.46.3.1 virtual void spot::ltl::postfix_visitor::doit ( constantx ¢) [virtual]

7.46.3.2 virtual void spot::ltl::postfix_visitor::doit ( multop x mo) [virtual]

7.46.3.3 virtual void spot::ltl::postfix_visitor::doit ( binop * bo) [virtual]

7.46.3.4 virtual void spot::ltl::postfix_visitor::doit ( unop = uo) [virtual]

7.46.3.5 virtual void spot::ltl::postfix_visitor::doit ( atomic_prop x ap) [virtual]

7.46.3.6 virtual void spot::ltl::postfix_visitor::doit_default (formula * f) [virtual]

7.46.3.7 void spot::ltl::postfix_visitor::visit (constantx ¢) [virtual]

Implementsspot::ltl::visitor.

7.46.3.8 void spot::Itl::postfix_visitor::visit (multop « mo) [virtual]

Implementsspot::ltl::visitor.

7.46.3.9 void spot::ltl::postfix_visitor::visit (binop * bo) [virtual]

Implementsspot::ltl::visitor.
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7.46.3.10 void spot::ltl::postfix_visitor::visit (unop * uo) [virtual]

Implementsspot::ltl::visitor.

7.46.3.11 void spot::ltl::postfix_visitor::visit (atomic_prop * ap) [virtual]
Implementsspot::ltl::visitor.

The documentation for this class was generated from the following file:

* ltlvisit/ postfix.hh

7.47 spot:ptr_hash< T > Struct Template Reference
A hash function for pointers.

#include <misc/hash.hh >

Public Member Functions

* size_toperator()const Txp) const

7.47.1 Detailed Description
template<class T> struct spot::ptr_hash< T >

A hash function for pointers.

7.47.2 Member Function Documentation

7.47.2.1 templatecclass T> size t spot:ptr_hash< T >:operator() (const T * p) const
[inline]

The documentation for this struct was generated from the following file:

* mischash.hh

7.48 spot:ltl::ref_formula Class Reference

A reference-counted LTL formula.
#include <ltlast/refformula.hh >

Inheritance diagram for spot::ltl::ref_formula:
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spot::ltl:formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()
#unref_()

T

spot::ltl::ref_formula

# ~ref_formula()
# ref_formula()
#ref ()

# unref_()
#ref_count_()

/

\

spot::ltl::unop

spot::lti::binop spot::ltl::multop
spot::ltl::atomic_prop # instances # instances
- op_ - op,
# instances first - children
- name_ - second_ —
-env_ accept
+ accept() : accegtg;
+ accept() + accept() + size()
+ accept() + first() + nth()
+name() + first() +nth()
+env() + second() +op()
+ instance() + second() " op name()
+ instance_count() +0p() ¥ inZTance()
+ dump_instances() + op_name() + instance()
# atomic_prop() + instance() + instance_count()
# ~atomic_prop() + instance_count() #multop()
# binop() # ~multop()
# ~binop()

# instances
-op_
- child_

+ accept()

+ accept()

+ child()

+ child()

+0p()

+ op_name()

+ instance()

+ instance_count()
# unop()

# ~unop()

Collaboration diagram for spot::ltl::ref_formula:

spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

T

spot::ltl::ref_formula

# ~ref_formula()

# ref_formula()
#ref ()

# unref_()

# ref_count_()

Public Member Functions

« virtual void accept(visitor &v)=0
Entry point for vspot::Itl::visitor instances.

« virtual void accepfconst_visitor&v) const =0
Entry point for vspot::Itl::const_visitor instances.
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» formulax ref ()
clone this node

Static Public Member Functions

« void unref(formulaxf)
release this node

Protected Member Functions

* virtual ~ref_formula()
ref_formula()
void ref_()

increment reference counter if any

boolunref ()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

« unsignedef _count ()
Number of references to this formula.

Private Attributes

 unsignedef_counter_

7.48.1 Detailed Description

A reference-counted LTL formula.

7.48.2 Constructor & Destructor Documentation

7.48.2.1 virtual spot::ltl::ref_formula:: ~ref_formula () [protected, virtual]

7.48.2.2 spot:ltl::ref_formula::ref _formula () [protected]

7.48.3 Member Function Documentation

7.48.3.1 virtual void spot:ltl::formula::accept (const_visitor & V) const [pure virtual,
inherited]

Entry point for vspot::ltl::const_visitor instances.

Implemented in spot::ltl::atomic_prop spot::ltl::binop spot::ltl::constant spot::ltl::multop and
spot::ltl::unop
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7.48.3.2 virtual void spot::ltl::formula::accept (visitor & v) [pure virtual, inherited]
Entry point for vspot::ltl::visitor instances.

Implemented in spot::ltl::atomic_prop spot::ltl::binop spot::ltl::constant spot:Itl::multop and
spot::Itl::unop

7.48.3.3 formulax spot::ltl::formula::ref ()  [inherited]
clone this node

This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.

7.48.3.4 void spot::ltl::ref_formula::ref () [protected, virtual]
increment reference counter if any

Reimplemented frorspot::ltl::formula

7.48.3.5 unsigned spot::ltl::ref_formula::ref_count_ () [protected]

Number of references to this formula.

7.48.3.6 void spot::ltl::formula::unref (formula « f) [static, inherited]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn’t touch the children. If you want to release a whole
formula, usespot::ltl::destroy(jnstead.

7.48.3.7 bool spot::ltl::ref_formula::unref_() [protected, virtual]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented frorspot::ltl::formula
7.48.4 Member Data Documentation

7.48.4.1 unsignedpot::ltl::ref_formula::ref_counter_  [private]

The documentation for this class was generated from the following file:

* ltlastfefformula.hh

7.49 spot::scc_stack Class Reference

#include  <tgbaalgos/gtec/sccstack.hh >

Public Types

« typedef std::stack connected _component stack type
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Public Member Functions

« void push(int index)
Stack a new SCC with indaxdex

« connected_componeé&ttop ()
Access the top SCC.

void pop()
Pop the top SCC.

* size tsize() const
How many SCC are in stack.

boolempty() const
Is the stack empty?

Public Attributes

 stack_types

7.49.1 Member Typedef Documentation

7.49.1.1 typedef std::stack.connected_component spot::scc_stack::stack type

7.49.2 Member Function Documentation
7.49.2.1 bool spot::scc_stack::empty () const

Is the stack empty?

7.49.2.2 void spot::scc_stack::pop ()
Pop the top SCC.

7.49.2.3 void spot::scc_stack::push (inindex)

Stack a new SCC with indardex

7.49.2.4 size_tspot::scc_stack::size () const

How many SCC are in stack.

7.49.2.5 connected_componer& spot::scc_stack::top ()
Access the top SCC.

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.50 spot::scc_stack::connected_component Struct Reference 163

7.49.3 Member Data Documentation

7.49.3.1 stack_typespot::scc_stack::s

The documentation for this class was generated from the following file:

« tgbaalgos/gtestcstack.hh

7.50 spot::scc_stack::connected_component Struct Reference

#include  <tgbaalgos/gtec/sccstack.hh >

Inheritance diagram for spot::scc_stack::connected_component:

spot::scc_stack::connected_component

+ index
+ condition

+ connected_component()

?

spot::explicit_connected_component

+ ~explicit_connected_component()

+ has_state()

+ insert()
spot::connected_component_hash_set

# states

+ ~connected_component_hash_set()
+ has_state()
+ insert()

Public Member Functions

« connected_compone(int index=-1)

Public Attributes

* intindex
Index of the SCC.

* bddcondition

7.50.1 Constructor & Destructor Documentation

7.50.1.1 spot::scc_stack::connected_component::connected_component {fimtex=-1)

7.50.2 Member Data Documentation

7.50.2.1 bddspot::scc_stack::connected_component::condition

The bdd condition is the union of all acceptance conditions of transitions which connect the states of the
connected component.
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7.50.2.2 intspot::scc_stack::connected_component::index
Index of the SCC.

The documentation for this struct was generated from the following file:

« tgbhaalgos/gtestcstack.hh

7.51 spot:ltl::simplify_f_g_visitor Class Reference

Replacerue U f andfalse R g byF f andG g
#include  <ltlvisit/simpfg.hh >

Inheritance diagram for spot::ltl::simplify_f g_visitor:

spot::Itl::visitor

T

spot::ltl::clone_visitor

# result_

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ Visit()

+ recurse()

T

spot::ltl::simplify_f_g_visitor

+ simplify_f_g_visitor()
+ ~simplify_f_g_visitor()
+ visit()

Collaboration diagram for spot::ltl::simplify_f g_visitor:
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spot::ltl::formula
spot::ltl::visitor
+ ~formula()
+ visit() + accept()
+ visit() + accept()
+ visit() + ref()
+ visit() + unref()
+ visit() #ref ()
# unref_()
A
result_

/

L

spot::lti::clone_visitor

# result_

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

+ simplify_f_g_visitor()

+ ~simplify_f_g_visitor()
+ visit()
+ recurse()

Public Member Functions

« simplify_f_g_visitor()

« virtual ~simplify_f g_visitor()

« void visit (binopxbo)

« virtual formula* recursgformulaxf)
« void visit (atomic_proprap)

* void visit (unop=*uo)

« void visit (binopxbo)

* void visit (multop xmo)

* void visit (constantc)

 formulax result() const

Protected Attributes

 formulax result_

Private Types

« typedefclone_visitorsuper
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7.51.1 Detailed Description

Replacerue U f andfalse R g byF f andG g

7.51.2 Member Typedef Documentation

7.51.2.1 typedetlone_visitor spot::ltl::simplify_f_g_visitor::super [private]

7.51.3 Constructor & Destructor Documentation

7.51.3.1 spot:ltl::simplify_f g_visitor::simplify_f g_visitor ()

7.51.3.2 virtual spot::ltl::simplify_f _g_visitor:: ~simplify_f g_visitor () [virtual]

7.51.4 Member Function Documentation

7.51.4.1 virtualformulax spot::ltl::simplify_f_g_visitor::recurse ( formula * f) [virtual]

Reimplemented frorspot::ltl::clone_visitor

7.51.4.2 formula=x spot::ltl::clone_visitor::result () const [inherited]

7.51.4.3 void spot::ltl::clone_visitor::visit (constant c)

7.51.4.4 void spot::ltl::clone_visitor::visit (multop * mo)

7.51.4.5 void spot::ltl::clone_visitor::visit (binop * bo)

7.51.4.6 void spot::ltl::clone_visitor::visit (unop * uo)

7.51.4.7 void spot::ltl::clone_visitor::visit (atomic_prop * ap)

7.51.4.8 void spot::ltl::simplify_f _g_visitor::visit (binop * bo) [virtual]
Reimplemented fromspot::ltl::clone_visitor
7.51.5 Member Data Documentation

7.51.5.1 formula=x spot::ltl::clone_visitor::result_  [protected, inherited]

The documentation for this class was generated from the following file:

* ltlvisit/simpfg.hh
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7.52 yy:Slice< T, S > Class Template Reference

#include  <ltlparse/stack.hh >
Collaboration diagram for yy::Slice T, S >:

A

Istack_

yy::Slice< T, S >

- stack_
- range_

+ Slice()
+ operatorf]()

Public Member Functions

« Slice(const S &stack, unsigned range)
 const T &operator[](unsigned i) const

Private Attributes

e const S &stack _
* unsignedange_

template<class T, class S = Stack T >> class yy::Slice< T, S >
7.52.1 Constructor & Destructor Documentation

7.52.1.1 templatecclass T, class S = Stack T >> yy::Slice< T, S >::Slice (const S & stack un-
signedrange) [inline]

7.52.2 Member Function Documentation

7.52.2.1 ] templatecclass T, class S = StaeKT >> const T&yy::Slice< T, S>::operator[ ] (unsigned
i) const [inline]

7.52.3 Member Data Documentation

7.52.3.1 templatecclass T, class S = Stack T >> unsigned yy::Slice< T, S >:range_-
[private]

7.52.3.2 templateclass T, class S = Stack T >> const S&yy::Slice< T, S>::stack_ [private]

The documentation for this class was generated from the following file:
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* ltlparsestack.hh

7.53 spot::spoiler_node Class Reference

Spoiler node of parity game graph.
#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::spoiler_node:

spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred

+ spoiler_node()
+ ~spoiler_node()

+ compare()

+ get_spoiler_node()

+ get_duplicator_node()
+ get_pair()

spot::spoiler_node_delayed

spot::duplicator_node

+seen_
# label _ # acceptance_condition_visited_
#acc_ # progress_measure_

N #lead_2 acc_all_
+ duplicator_node()

+ ~duplicator_node() + spoiler_node_delayed()

+ set_win() + ~spoiler_node_delayed()

+ to_string() + set_win()

+ compare() + get_acceptance_condition_visited()
+ match() + compare()

+ implies() + to_string()

+ get_label() + get_progress_measure()

+ get_acc() +get_lead_2_acc_all()

T + set_lead_2_acc_all()

spot::duplicator_node_delayed

+seen_
# progress_measure_
#lead_2_acc_all_

+ duplicator_node_delayed()
+ ~duplicator_node_delayed()
+ set_win()

+ to_string()

+ implies_label()

+ implies_acc()

+ get_progress_measure()

+ get_lead_2_acc_all()

+ set_lead_2_acc_all()

Public Member Functions

spoiler_noddconststatexd_node, consdtatexs_node, int num)
« virtual ~spoiler_nod€)
booladd_sucgspoiler_nodexn)

Add a successor. Return truenifvasn't yet in the list of successor, false eitherwise.

void del_sucdqspoiler_node:n)
virtual void add_predspoiler_node:n)
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* virtual voiddel_pred()
 intget_nb_suc¢)
* bool prune()
« virtual boolset_win()
« virtual std::stringio_string(consttgbaxa)
* virtual std::stringsucc_to_strind)
« virtual boolcompare(spoiler_nodexn)
 conststatex get_spoiler_nodé
 conststatex get_duplicator_nod@
 state_couple get_pain()

Public Attributes
* boolnot_win
e intnum_

Protected Attributes

¢ sn_vx Inode_succ
* sn_vx Inode_pred
 state_couple sc_

7.53.1 Detailed Description

Spoiler node of parity game graph.

7.53.2 Constructor & Destructor Documentation

7.53.2.1 spot::spoiler_node::spoiler_node (constate x d_node conststate s_node int num)

7.53.2.2 virtual spot::spoiler_node:~spoiler_node() [virtual]

7.53.3 Member Function Documentation

7.53.3.1 virtual void spot::spoiler_node::add_pred $poiler_nodex n) [virtual]

7.53.3.2 bool spot::spoiler_node::add_sucsfoiler_nodex n)

Add a successor. Return truenifvasn'’t yet in the list of successor, false eitherwise.

7.53.3.3 virtual bool spot::spoiler_node::comparegpoiler_nodex n) [virtual]

Reimplemented ispot::duplicator_nodendspot::spoiler_node_delayed

7.53.3.4 virtual void spot::spoiler_node::del_pred () [virtual]

7.53.3.5 void spot::spoiler_node::del_sucepoiler_nodex n)
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7.53.3.6 consstatex spot::spoiler_node::get_duplicator_node ()
7.53.3.7 int spot::spoiler_node::get nb_succ ()

7.53.3.8 state_couple spot::spoiler_node::get_pair ()

7.53.3.9 consstatex spot::spoiler_node::get_spoiler_node ()
7.53.3.10 bool spot::spoiler_node::prune ()

7.53.3.11 virtual bool spot::spoiler_node::set_win () [virtual]

Reimplemented ispot::duplicator_nodepot::spoiler_node_delayeahdspot::duplicator_node_delayed
7.53.3.12 virtual std::string spot::spoiler_node::succ_to_string () [virtual]

7.53.3.13 virtual std::string spot::spoiler_node::to_string (constgba x a) [virtual]

Reimplemented ispot::duplicator_nodepot::spoiler_node_delayeahdspot::duplicator_node_delayed

7.53.4 Member Data Documentation

7.53.4.1 sn_w spot::spoiler_node::Inode_pred [protected]
7.53.4.2 sn_w spot::spoiler_node::Inode_succ [protected]
7.53.4.3 bookpot::spoiler_node::not_win

7.53.4.4 intspot::spoiler_node::num_

7.53.4.5 state_couple spot::spoiler_node::sc_ [protected]

The documentation for this class was generated from the following file:

« tgbaalgogkductgba sim.hh

7.54 spot::spoiler_node_delayed Class Reference

Spoiler node of parity game graph for delayed simulation.
#include  <tgbaalgos/reductgba_sim.hh >

Inheritance diagram for spot::spoiler_node_delayed:
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spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred
#sc_

+ spoiler_node()

+ ~spoiler_node()

+ add_succ()

+ del_succ()

+ add_pred()

+ del_pred()

+ get_nb_succ()

+ prune()

+ set_win()

+ to_string()

+ succ_to_string()

+ compare()

+ get_spoiler_node()
+ get_duplicator_node()
+ get_pair()

f

spot::spoiler_node_delayed

+seen_
# acceptance_condition_visited_
# progress_measure_
#lead_2_acc_all_

+ spoiler_node_delayed()

+ ~spoiler_node_delayed()

+ set_win()

+ get_acceptance_condition_visited()
+ compare()

+ to_string()

+ get_progress_measure()

+ get_lead_2_acc_all()

+ set_lead_2_acc_all()

Collaboration diagram for spot::spoiler_node_delayed:

spot::spoiler_node

+ not_win
+num_

# Inode_succ
# Inode_pred
#sc_

+ spoiler_node()

+ ~spoiler_node()

+ add_succ()

+ del_succ()

+ add_pred()

+ del_pred()

+ get_nb_succ()

+ prune()

+ set_win()

+ to_string()

+ succ_to_string()

+ compare()

+ get_spoiler_node()
+ get_duplicator_node()
+ get_pair()

f

spot::spoiler_node_delayed

+ seen_

# acceptance_condition_visited_
# progress_measure_
#lead_2_acc_all_

+ spoiler_node_delayed()

+ ~spoiler_node_delayed()

+ set_win()

+ get_acceptance_condition_visited()
+ compare()

+ to_string()

+ get_progress_measure()
+get_lead 2_acc_all()

+ set_lead_2_acc_all()
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Public Member Functions

« spoiler_node_delaygdonststatexd _node, consitatexs_node, bdd a, int num)
» ~spoiler_node_delay&)l
* boolset_win()

Return true if the progress_measure has changed.

« bddget_acceptance_condition_visitgaonst
« virtual boolcomparegspoiler_node:n)

« virtual std::stringto_string(consttgbaxa)

« int get_progress_measupeconst

« boolget lead 2 acc_d)

* boolset lead_2_ acc_dglhdd acc=bddfalse)
» booladd_sucgspoiler_nodexn)

Add a successor. Return truenifvasn't yet in the list of successor, false eitherwise.

« void del_sucdspoiler_nodexn)

« virtual voidadd_predspoiler_nodexn)
« virtual void del_pred()
 intget_nb_suc¢)

* bool prune()

* virtual std::stringsucc_to_strind)
 conststatex get_spoiler_nodé

« conststatex get_duplicator_nod@
 state_couple get_pain()

Public Attributes

* boolseen_
* boolnot_win
e intnum_

Protected Attributes

» bddacceptance_condition_visited_
* int progress_measure_

* boollead_2_acc_all_

* sn_vx Inode_succ

* sn_vx Inode_pred

 state_couple sc_

7.54.1 Detailed Description

Spoiler node of parity game graph for delayed simulation.

7.54.2 Constructor & Destructor Documentation

7.54.2.1 spot::spoiler_node_delayed::spoiler_node_delayed (cosstte « d_node conststatex s_-
node bdd a, int num)
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7.54.2.2 spot::spoiler_node_delayeds:spoiler_node_delayed)

7.54.3 Member Function Documentation

7.54.3.1 virtual void spot:spoiler_node::add _pred $poiler node =« n) [virtual,
inherited]

7.54.3.2 bool spot::spoiler_node::add_sucsjoiler_nodex n) [inherited]

Add a successor. Return truenifvasn'’t yet in the list of successor, false eitherwise.

7.54.3.3 virtual bool spot::spoiler_node_delayed::comparespoiler_nodex n) [virtual]

Reimplemented frorspot::spoiler_node

7.54.3.4 virtual void spot::spoiler_node::del_pred () [virtual, inherited]

7.54.3.5 void spot::spoiler_node::del_sucepoiler_nodex n) [inherited]

7.54.3.6 bdd spot::spoiler_node_delayed::get_acceptance_condition_visited () const

7.54.3.7 consstatex spot::spoiler_node::get_duplicator_node () [inherited]

7.54.3.8 bool spot::spoiler_node_delayed::get lead 2 acc_all ()

7.54.3.9 int spot::spoiler_node::get _nb_succ ()[inherited]

7.54.3.10 state_couple spot::spoiler_node::get_pair () [inherited]

7.54.3.11 int spot::spoiler_node_delayed::get_progress_measure () const

7.54.3.12 consstatex spot::spoiler_node::get_spoiler_node () [inherited]

7.54.3.13 bool spot::spoiler_node::prune () [inherited]

7.54.3.14 bool spot::spoiler_node_delayed::set lead 2 acc_all (bt = bddfalse )

7.54.3.15 bool spot::spoiler_node_delayed::set_win (Jvirtual]
Return true if the progress_measure has changed.

Reimplemented frorspot::spoiler_node

7.54.3.16 virtual std::string spot::spoiler_node::succ_to_string () [virtual, inherited]
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7.54.3.17 virtual std::string spot::spoiler_node_delayed::to_string (constgba x a) [virtual]

Reimplemented frorspot::spoiler_node

7.54.4 Member Data Documentation

7.54.4.1 bddspot::spoiler_node_delayed::acceptance_condition_visited [protected]

a Bdd for retain all the acceptance condition that a node has visited.
7.54.4.2 boobkpot::spoiler_node_delayed::lead 2 acc_all [protected]
7.54.4.3 sn_w spot::spoiler_node::Inode_pred [protected, inherited]
7.54.4.4 sn_w spot::spoiler_node::Inode_succ [protected, inherited]
7.54.4.5 bookpot::spoiler_node::not_win [inherited]

7.54.4.6 intspot::spoiler_node::num_ [inherited]

7.54.4.7 intspot::spoiler_node_delayed::progress_measure_[protected]
7.54.4.8 state couple spot::spoiler_node::sc_ [protected, inherited]

7.54.4.9 bookpot::spoiler_node_delayed::seen_

The documentation for this class was generated from the following file:

« tghaalgogskductgba sim.hh

7.55 yy::Stack< T, S > Class Template Reference

#include  <ltlparse/stack.hh >
Collaboration diagram for yy::StaekT, S >:
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A
seq_

yy::Stack< T, S >

- seq_

+ Stack()
+ Stack()
+ operatorf]()
+ operatorf]()

+ push()
+pop()

+ height()
+ begin()
+ end()

Public Types

* typedef S:iteratolterator
* typedef S::const_iterat@onstlterator

Public Member Functions

« Stack()

* Stack(unsigned n)

e T & operator[](unsigned i)

e const T &operator[](unsigned i) const
« void push(const T &t)

« void pop (unsigned n=1)

* unsignecheight() const
 Constlteratobegin() const
 Constlteratoend() const

Private Attributes

e Sseq_

template<class T, class S = std::deque T >> class yy::Stack< T, S >
7.55.1 Member Typedef Documentation

7.55.1.1 templatecclass T, class S = std::deque T >> typedef S::const_iteratoryy::Stack< T, S
>::Constlterator

7.55.1.2 templatecclass T, class S = std::deque T >> typedef S:iterator yy::Stack< T, S
>::Iterator
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7.55.2 Constructor & Destructor Documentation

7.55.2.1 templatecclass T, class S =std::deque T >> yy::Stack< T, S>::Stack() [inline]

7.55.2.2 templatecclass T, class S = std::deque T >> yy::Stack< T, S >::Stack (unsigned n)
[inline]

7.55.3 Member Function Documentation

7.55.3.1 templatecclass T, class S = std::deque T >> Constlterator yy::Stack< T, S >::begin ()
const [inline]

7.55.3.2 templatecclass T, class S = std::deque T >> Constlterator yy::Stack< T, S >::end ()
const [inline]

7.55.3.3 templatecclass T, class S = std::deque T >> unsignedyy::Stack< T, S >::height () const
[inline]

7.55.3.4 ] templatecclass T, class S = std::dequel >> const T&yy::Stack< T, S >::operator[]
(unsigned) const [inline]

7.55.3.5 ] templatecclass T, class S = std::dequd >> T& yy::Stack< T, S>::operator[] (unsigned
i) [inline]

7.55.3.6 templatecclass T, class S = std::deque T >> void yy::Stack< T, S >::pop (unsignedn =
1) [inline]

7.55.3.7 templatecclass T, class S = std::deque T >> void yy::Stack< T, S >::push (const T & t)
[inline]

7.55.4 Member Data Documentation

7.55.4.1 templatecclass T, class S =std::deque T >> Syy::Stack< T, S>::seq_ [private]

The documentation for this class was generated from the following file:

« ltlparsestack.hh

7.56 spot::state Class Reference

Abstract class for states.
#include  <tgba/state.hh >

Inheritance diagram for spot::state:
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spot::state

+ compare()
+ hash()

+ clone()
+ ~state()

|

spot::state_bdd

spot::state_explicit

spot::state_product

# state_

- state_

- left_
- right_

+ state_bdd()

+ state_explicit()

+ state_product()
+ state_product()

+ as_bdd() : ﬁ(;rsnhp(?re() + ~state_product()
+ ﬁomhpare() + clone() + I(.aﬂrgt)
+ las 0 + ~state_explicit() + right()
+ clone() +get_state() : ﬁ:smhp(?re()
+ clone()

Public Member Functions

« virtual int compargconststatexother) const =0
Compares two states (that come from the same automaton).

« virtual size_thash() const =0
Hash a state.

« virtual statex clone() const =0
Duplicate a state.

« virtual ~state()

7.56.1 Detailed Description

Abstract class for states.

7.56.2 Constructor & Destructor Documentation

7.56.2.1 virtual spot::state:~state() [inline, virtual]

7.56.3 Member Function Documentation

7.56.3.1 virtualstatex spot::state::clone () const [pure virtual]
Duplicate a state.

Implemented irspot::state_bddpot::state_expliciandspot::state_product

7.56.3.2 virtual int spot::state::compare (consstate x other) const [pure virtual]
Compares two states (that come from the same automaton).

This method returns an integer less than, equal to, or greater than Heiisffound, respectively, to be
less than, equal to, or greater thatheraccording to some implicit total order.

This method should not be called to compare states from different automata.
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See also:
spot::state_ptr_less_than

Implemented irspot::state_bddandspot::state_product

7.56.3.3 virtual size_t spot::state::hash () const[pure virtual]
Hash a state.
This method returns an integer that can be used as a hash value for this state.

Note that the hash value is guaranteed to be unique for all equal statesr(pare(y sense) for only has
long has one of these states exists. So it's OK to use a spot::state as a Kegsh anap because the
mere use of the state as a key in the hash will ensure the state continues to exist.

However if you create the state, get its hash key, delete the state, recreate the same state, and get its hash
key, you may obtain two different hash keys if the same state were not already used elsewhere. In practice
this weird situation can occur only when the state is BDD-encoded, because BDD numbers (used to build
the hash value) can be reused for other formulas. That probably doesn’'t matter, since the hash value is

meant to be used inteash_map, but it had to be noted.
Implemented irspot::state_bddspot::state_expligiandspot::state_product

The documentation for this class was generated from the following file:

« tgbaktate.hh

7.57 spot::state_bdd Class Reference

A state whose representation is a BDD.
#include  <tgba/statebdd.hh >

Inheritance diagram for spot::state_bdd:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

T

spot::state_bdd

+ state_bdd()

+ as_bdd()
+ compare()
+ hash()

+ clone()

Collaboration diagram for spot::state_bdd:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

T

spot::state_bdd

+ state_bdd()

+ as_bdd()
+ compare()
+ hash()

+ clone()

Public Member Functions

 state_bddbdd s)
virtual bddas_bdd) const

Return the BDD part of the state.

« virtual int compargconststatexother) const
Compares two states (that come from the same automaton).

« virtual size_thash() const
Hash a state.

virtual state_bdd: clone() const
Duplicate a state.

Protected Attributes

« bddstate_
BDD representation of the state.

7.57.1 Detailed Description

A state whose representation is a BDD.

7.57.2 Constructor & Destructor Documentation

7.57.2.1 spot::state_bdd::state_bdd (bdg) [inline]
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7.57.3 Member Function Documentation

7.57.3.1 virtual bdd spot::state_bdd::as_bdd () const[inline, virtual]
Return the BDD part of the state.

7.57.3.2 virtualstate_bddk spot::state_bdd::clone () const [virtual]
Duplicate a state.

Implementsspot::state

7.57.3.3 virtual int spot::state_bdd::compare (consstate x other) const [virtual]
Compares two states (that come from the same automaton).

This method returns an integer less than, equal to, or greater than teisisffound, respectively, to be
less than, equal to, or greater thatheraccording to some implicit total order.

This method should not be called to compare states from different automata.

See also:
spot::state_ptr_less_than

Implementsspot::state

7.57.3.4 virtual size_t spot::state_bdd::hash () const[virtual]
Hash a state.
This method returns an integer that can be used as a hash value for this state.

Note that the hash value is guaranteed to be unique for all equal statesr(pare(y sense) for only has
long has one of these states exists. So it's OK to uspad:stateas a key in ehash_map because the
mere use of the state as a key in the hash will ensure the state continues to exist.

However if you create the state, get its hash key, delete the state, recreate the same state, and get its hash
key, you may obtain two different hash keys if the same state were not already used elsewhere. In practice
this weird situation can occur only when the state is BDD-encoded, because BDD numbers (used to build
the hash value) can be reused for other formulas. That probably doesn’t matter, since the hash value is
meant to be used inteash_map, but it had to be noted.

Implementsspot::state
7.57.4 Member Data Documentation

7.57.4.1 bddspot::state_bdd::state_ [protected]
BDD representation of the state.

The documentation for this class was generated from the following file:

« tgbasktatebdd.hh

7.58 spot::state_explicit Class Reference

States used bgpot::tgba_explicit

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.58 spot::state_explicit Class Reference 181

#include  <tgba/tgbaexplicit.hh >

Inheritance diagram for spot::state_explicit:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

‘f

spot::state_explicit

+ state_explicit()

+ compare()

+ hash()

+ clone()

+ ~state_explicit()
+ get_state()

Collaboration diagram for spot::state_explicit:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

spot::state_explicit

- state_

+ state_explicit()

+ compare()

+ hash()

+ clone()

+ ~state_explicit()
+ get_state()

Public Member Functions

« state_explici{consttgba_explicit::states)
« virtual int compargconstspot::state-other) const
« virtual size_thash() const

Hash a state.

« virtual state_explicit clone() const
Duplicate a state.

* virtual ~state_explici{()
 consttgha_explicit::state get_statg) const
« virtual int compargconststatexother) const =0
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Compares two states (that come from the same automaton).

Private Attributes

 consttgba_explicit::state state

7.58.1 Detailed Description

States used bgpot::tgba_explicit

7.58.2 Constructor & Destructor Documentation

7.58.2.1 spot::state_explicit::state_explicit (conggba_explicit::state x s) [inline]

7.58.2.2 virtual spot::state_explicit:~state_explicit() [inline, virtual]

7.58.3 Member Function Documentation

7.58.3.1 virtualstate_explicit« spot::state_explicit::clone () const [virtual]
Duplicate a state.

Implementsspot::state

7.58.3.2 virtual int spot:state::compare (const state *x other) const [pure virtual,
inherited]

Compares two states (that come from the same automaton).

This method returns an integer less than, equal to, or greater than Heiisffound, respectively, to be
less than, equal to, or greater thatheraccording to some implicit total order.

This method should not be called to compare states from different automata.

See also:
spot::state_ptr_less_than

Implemented irspot::state_bddandspot::state_product

7.58.3.3 virtual int spot::state_explicit::compare (consspot::state x other) const [virtual]

7.58.3.4 constgba_explicit::statex spot::state_explicit::get_state () const

7.58.3.5 virtual size_t spot::state_explicit::hash () const|[virtual]
Hash a state.

This method returns an integer that can be used as a hash value for this state.
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Note that the hash value is guaranteed to be unique for all equal statesr(pare(s sense) for only has
long has one of these states exists. So it's OK to uspad:stateas a key in ehash_map because the
mere use of the state as a key in the hash will ensure the state continues to exist.

However if you create the state, get its hash key, delete the state, recreate the same state, and get its hash
key, you may obtain two different hash keys if the same state were not already used elsewhere. In practice
this weird situation can occur only when the state is BDD-encoded, because BDD numbers (used to build
the hash value) can be reused for other formulas. That probably doesn’'t matter, since the hash value is
meant to be used inteash_map, but it had to be noted.

Implementsspot::state
7.58.4 Member Data Documentation

7.58.4.1 constgba_explicit::statex spot::state_explicit::state_ [private]

The documentation for this class was generated from the following file:

« tgbatgbaexplicit.hh

7.59 spot::state_product Class Reference

A state forspot::tgba_product
#include  <tgba/tgbaproduct.hh >

Inheritance diagram for spot::state_product:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

spot::state_product
- left_
- right_

+ state_product()
+ state_product()

+ ~state_product()
+ left()

+ right()

+ compare()

+ hash()

+ clone()

Collaboration diagram for spot::state_product:
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Public Member Functions

- state_producfstatexleft, statexright)

Constructor.

- state_producdfconststate_produc£o)

Copy constructor.

* virtual ~state_producf)

« statex left () const
« statex right () const

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

left_
fight_

spot::state_product

-le

+ state_product()
+ state_product()

+ ~state_product()
+ left()

+ right()

+ compare()

+ hash()

+ clone()

« virtual int compargconststatexother) const

Compares two states (that come from the same automaton).

« virtual size_thash() const

Hash a state.

* virtual state_product clone() const

Duplicate a state.

Private Attributes

* statex left_

State from the left automaton.

* statex right_

State from the right automaton.
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7.59.1 Detailed Description

A state forspot::tgba_product

This state is in fact a pair of state: the state from the left automaton and that of the right.

7.59.2 Constructor & Destructor Documentation

7.59.2.1 spot::state_product::state_productgtate  left, statex right) [inline]
Constructor.

Parameters:
left The state from the left automaton.

right The state from the right automaton. These states are acquired by spot::state_product, and will
be deleted on destruction.

7.59.2.2 spot::state_product::state_product (consttate product& o)

Copy constructor.

7.59.2.3 virtual spot::state_product:~state_product() [virtual]

7.59.3 Member Function Documentation

7.59.3.1 virtualstate_product« spot::state_product::clone () const [virtual]
Duplicate a state.

Implementsspot::state

7.59.3.2 virtual int spot::state_product::compare (consstate x other) const [virtual]
Compares two states (that come from the same automaton).

This method returns an integer less than, equal to, or greater than tleiisf found, respectively, to be
less than, equal to, or greater thatheraccording to some implicit total order.

This method should not be called to compare states from different automata.

See also:
spot::state_ptr_less_than

Implementsspot::state

7.59.3.3 virtual size_t spot::state_product::hash () const[virtual]
Hash a state.
This method returns an integer that can be used as a hash value for this state.

Note that the hash value is guaranteed to be unique for all equal statesr(pare(s sense) for only has
long has one of these states exists. So it's OK to uspad:stateas a key in ehash_map because the
mere use of the state as a key in the hash will ensure the state continues to exist.
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However if you create the state, get its hash key, delete the state, recreate the same state, and get its hash
key, you may obtain two different hash keys if the same state were not already used elsewhere. In practice
this weird situation can occur only when the state is BDD-encoded, because BDD numbers (used to build
the hash value) can be reused for other formulas. That probably doesn’'t matter, since the hash value is
meant to be used inteash_map, but it had to be noted.

Implementsspot::state
7.59.3.4 statex spot::state_product::left () const [inline]
7.59.3.5 statex spot::state_product::right () const [inline]

7.59.4 Member Data Documentation
7.59.4.1 statex spot::state_product::left_ [private]

State from the left automaton.

7.59.4.2 stater spot::state_product::right_ [private]
State from the right automaton.

The documentation for this class was generated from the following file:

« tgbatgbaproduct.hh

7.60 spot::state_ptr_equal Struct Reference
An Equivalence Relation fastate .

#include  <tgba/state.hh >

Public Member Functions

* bool operator()conststatexleft, conststatexright) const

7.60.1 Detailed Description

An Equivalence Relation fastate .
This is meant to be used as a comparison functor foh&gh_map whose key are of typstate .

For instance here is how one could declare a magiaie .

/I Remember how many times each state has been visited.
Sgi::hash_map<spot::state*, int, spot::state_ptr_hash,
spot::state_ptr_equal> seen;

7.60.2 Member Function Documentation

7.60.2.1 bool spot::state_ptr_equal::operator() (conststate = left, const state * right) const
[inline]
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The documentation for this struct was generated from the following file:

* tgbaktate.hh

7.61 spot::state_ptr_hash Struct Reference

Hash Function fostate .

#include  <tgba/state.hh >

Public Member Functions

* size_toperator()conststatexthat) const

7.61.1 Detailed Description

Hash Function fostate .
This is meant to be used as a hash functor for gish_map whose key are of typstate .

For instance here is how one could declare a magiaie .

/I Remember how many times each state has been visited.
Sgi::hash_map<spot::state*, int, spot::state_ptr_hash,
spot::state_ptr_equal> seen;

7.61.2 Member Function Documentation

7.61.2.1 size_t spot::state_ptr_hash::operator() (constate x that) const [inline]

The documentation for this struct was generated from the following file:

« tgbaktate.hh

7.62 spot::state_ptr_less_than Struct Reference

Strict Weak Ordering fostate .
#include  <tgba/state.hh >

Public Member Functions

« bool operator()conststatexleft, conststatexright) const

7.62.1 Detailed Description

Strict Weak Ordering fostate .
This is meant to be used as a comparison functor for 8i@bwhose key are of typstate .

For instance here is how one could declare a magiaie .

/I Remember how many times each state has been visited.
std::map<spot::state*, int, spot::state_ptr_less_than> seen;
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7.62.2 Member Function Documentation

7.62.2.1 bool spot::state_ptr_less_than::operator() (consdtate = left, const state * right) const
[inline]

The documentation for this struct was generated from the following file:

« tgbaktate.hh

7.63 spot::string_hash Struct Reference
A hash function for strings.

#include <misc/hash.hh >

Public Member Functions

« size_toperator()const std::string &s) const

7.63.1 Detailed Description

A hash function for strings.

7.63.2 Member Function Documentation

7.63.2.1 size_t spot::string_hash::operator() (const std::string &) const [inline]

The documentation for this struct was generated from the following file:

* mischash.hh

7.64 spot::itgba Class Reference

A Transition-based Generalized Biichi Automaton.
#include  <tgba/tgba.hh >

Inheritance diagram for spot::tgba:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output
- last_support_variables_input_
- last_support_variables_output

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

<7

spot::tgba_explicit

spot::tgba_bdd_concrete

#data_
#init_

# name_state_map_
# state_name_map_
# dict_

#init_
# all_acceptance_conditions_

spot::tgba_product

# neg_acceptance_conditions_
# all_acceptance_conditions_computed_

+ tgba_bdd_concrete()

+ tgba_bdd_concrete()

+ ~tgba_bdd_concrete()

+ set_init_state()

+ get_init_state()

+ get_init_bdd()

+ succ_iter()

+ format_state()

+ get_dict()

+ get_core_data()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_bdd_concrete()

- tgba_bdd_concrete::operator=()

+ tgba_explicit()

+ set_init_state()

+ create_transition()
+ add_condition()

+ add_conditions()

- dict_

- left_

-right_

- left_acc_complement_

- right_acc_complement_

- all_acceptance_conditions_

- neg_acceptance_conditions_

spot::tgba_tba_proxy

-a_

-acc_cycle_
- the_acceptance_cond_

+ declare_acceptance_condition()
+ has_acceptance_condition()

+ add_acceptance_condition()

+ add_acceptance_conditions()

+ complement_all_acceptance_conditions()
+ merge_transitions()

+ ~tgba_explicit()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()

# compute_support_conditions()

+ tgba_product()

+ ~tgba_product()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_product()

- tgba_product::operator=()

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
+ state_is_accepting()

# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

# compute_support_variables()
# add_state()

# get_acceptance_condition()

- tgba_explicit()
- tgba_explicit::operator=()

Collaboration diagram for spot::tgba:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

A

last_support_variables_input_
last_support_conditions_input_

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input,

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()
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Public Member Functions

virtual ~tgba()
virtual statex get_init_statg) const =0
Get the initial state of the automaton.

virtual tgha_succ_iterator succ_iter(conststatexlocal_state, consttatexglobal state=0, const

tgbaxglobal _automaton=0) const =0
Get an iterator over the successordafal_state

bddsupport_conditiongconststatexstat§ const
Get a formula that must hold whatever successor is taken.

bddsupport_variablegconststatexstatg§ const
Get the conjunctions of variables tested by the outgoing transitiogtatd

virtual bdd_dictx get_dict() const =0
Get the dictionary associated to the automaton.

virtual std::stringformat_statéconststatexstatg const =0
Format the state as a string for printing.

virtual statex project_statéconststatexs, constgbasxt) const
Project a state on an automata.

virtual bddall_acceptance_conditioifsconst =0
Return the set of all acceptance conditions used by this automaton.

virtual bddneg_acceptance_conditiof)sconst =0
Return the conjuction of all negated acceptance variables.

Protected Member Functions

tgba()
virtual bddcompute_support_conditiotfsonststatexstatg const =0

Do the actual computation afiba::support_conditions()

virtual bddcompute_support_variablésonststatexstatg const =0
Do the actual computation afiba::support_variables()

Private Attributes

conststatex last_support_conditions_input_
bddlast_support_conditions_output_
conststatex last_support_variables_input_
bddlast_support_variables_output
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7.64.1 Detailed Description

A Transition-based Generalized Biichi Automaton.

The acronym TGBA (Transition-based Generalized Bichi Automaton) was coined by Dimitra Gian-
nakopoulou and Flavio Lerda in "From States to Transitions: Improving Translation of LTL Formulae
to Biichi Automata". (FORTE'02)

TGBAs are transition-based, meanings their labels are put on arcs, not on nodes. They use Generalized
Bichi acceptance conditions: there are several acceptance sets (of transitions), and a path can be accepted
only if it traverse at least one transition of each set infinitely often.

Browsing such automaton can be achieved using two functigets.init_state , andsucc _iter
The former returns the initial state while the latter allows to explore the successor states of any state.

Note that although this is a transition-based automata, we never represent transitions! Transition informa-
tions are obtained by querying the iterator over the successors of a state.

7.64.2 Constructor & Destructor Documentation

7.64.2.1 spot::itgba::tgba () [protected]

7.64.2.2 virtual spot::tgba::~tgba () [virtual]

7.64.3 Member Function Documentation

7.64.3.1 virtual bdd spot::tgba::all_acceptance_conditions () const[pure virtual]
Return the set of all acceptance conditions used by this automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. I.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implemented inspot::tgba_bdd_concretspot::tgba_explicjt spot::tgba_productand spot::tgba_tba_-
proxy.

7.64.3.2 virtual bdd spot::itgba::compute_support_conditions (const state * stat§ const
[protected, pure virtual]

Do the actual computation ¢dba::support_conditions()

Implemented irspot::tgba_bdd_concretegpot::tgba_producandspot::tgba_tba_proxy

7.64.3.3 virtual bdd spot:tgba::compute_support variables (const state x stat@ const
[protected, pure virtual]

Do the actual computation ¢dba::support_variables()

Implemented irspot::tgba_bdd_concretgpot::tgba_producandspot::tgba_tba_proxy

7.64.3.4 virtual std::string spot::tgba::format_state (conststate x statd const [pure virtual]

Format the state as a string for printing.

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.64 spot::tgba Class Reference 192

This formating is the responsability of the automata who owns the state.

Implemented irspot::tgba_bdd_concretspot::tgba productndspot::itgba_tba_proxy

7.64.3.5 virtualbdd_dictx spot::tgba::get_dict () const [pure virtual]
Get the dictionary associated to the automaton.

State are represented as BDDs. The dictionary allows to map BDD variables back to formulae, and vice
versa. This is useful when dealing with several automata (which may use the same BDD variable for
different formula), or simply when printing.

Implemented inspot::tgba _bdd_concretspot::tgba_explicjt spot::tgba_productand spot::tgba_tba_-
proxy.

7.64.3.6 virtualstatex spot::tgba::get_init_state () const [pure virtual]
Get the initial state of the automaton.

The state has been allocated witkw. It is the responsability of the caller tielete it when no longer
needed.

Implemented inspot::tgba_bdd_concretspot::tgba_explicjt spot::tgba_productand spot::tgba_tba_-
proxy.

7.64.3.7 virtual bdd spot::tgba::neg_acceptance_conditions () consfpure virtual]
Return the conjuction of all negated acceptance variables.

For instance if the automaton uses varialfles[a] , Acc[b] andAcc[c] to describe acceptance sets,
this function should returtAcc[a]&!Acc[b]&!Acc[c]

This is useful when making products: each operand’s condition set should be augmented wéb the
acceptance_conditionggj the other operand.

Implemented inspot::tgba_bdd_concretspot::tgba_explicjt spot::tgba_productand spot::tgba_tba_-
proxy.

7.64.3.8 virtual statex spot::tgba::project_state (conststate x s, consttgba * t) const [virtual]

Project a state on an automata.

This converts, into that correspondingpot::statdor t. This is useful when you have the state of a product,
and want restrict this state to a specific automata occuring in the product.

It goes without saying thatandt should be compatible (i.es,is a state of).

Returns:
0 if the projection fails §is unrelated td), or a newstate x (the projected state) that must be deleted
by the caller.

Reimplemented ispot::tgba_producandspot::tgba_tba_proxy

7.64.3.9 virtual tghba_succ_iteratok spot::itgba::succ_iter (conststate x local_state const state
global_state= 0, consttgba x global _automator= 0) const [pure virtual]

Get an iterator over the successorsonfal_state
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The iterator has been allocated witew. It is the responsability of the caller tielete it when no longer
needed.

During synchornized products, additional informations are passed about the entire product and its state.
Recall that products can be nested, forming a tree of spot::tgha where most values are computed on demand.
global_automatomiesignate the root spot::tgba, agldbal_statets state. This two objects can be used by
succ_iter(to restrict the set of successors to compute.

Parameters:
local_state The state whose successors are to be explored. This pointer is not adopted in any way by
succ_iter , and it is still the caller's responsability to delete it when appropriate (this can be
done during the lifetime of the iterator).

global_stateln a product, the state of the global product automaton. Otherwise, Olddkée state
global_statds not adopted bgucc_iter

global_automatonin a product, the global product automaton. Otherwise, 0.

Implemented irspot::tgba_bdd_concretegpot::tgba_producandspot::tgba_tba_proxy

7.64.3.10 bdd spot::tgba::support_conditions (consitate x statg§ const
Get a formula that must hold whatever successor is taken.
Returns:
A formula which must be verified for all successorsstite
This can be as simple &sldtrue , or more completely the disjunction of the condition of all successors.
This is used as an hint lgucc_iter() to reduce the number of successor to compute in a product.

Sub classes should implememimpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

7.64.3.11 bdd spot::tgba::support_variables (consitate x state const

Get the conjunctions of variables tested by the outgoing transitiosistef

All variables tested by outgoing transitions must be returned. This is mandatory.

Thisis used as an hint by sorsecc_iter() to reduce the number of successor to compute in a product.

Sub classes should implemerampute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

7.64.4 Member Data Documentation

7.64.4.1 consstatex spot::itgba::last_support_conditions_input_ [mutable, private]

7.64.4.2 bddspot::itgba::last_support_conditions_output_ [mutable, private]

7.64.4.3 consstatex spot::itgba::last_support_variables_input_ [mutable, private]

7.64.4.4 bddspot::itgba::last_support_variables_output_ [mutable, private]

The documentation for this class was generated from the following file:

« tgbatgba.hh

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.65 spot::tgba_bdd_concrete Class Reference

194

7.65 spot::itgba_bdd_concrete Class Reference

A concretespot::tgbamplemented using BDDs.
#include  <tgba/tgbabddconcrete.hh >

Inheritance diagram for spot::tgba bdd_concrete:

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()

# compute_support_variables()

+ tgba_bdd_concrete()

+ tgba_bdd_concrete()

+ ~tgba_bdd_concrete()

+ set_init_state()

+ get_init_state()

+ get_init_bdd()

+ succ_iter()

+ format_state()

+ get_dict()

+ get_core_data()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_bdd_concrete()

- tgba_bdd_concrete::operator=()

Collaboration diagram for spot::tgba_bdd_concrete:

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.65 spot::tgba_bdd_concrete Class Reference

195

Public Member Functions

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

spot::itgba_bdd_core_data

+ relation

+ acceptance_conditions
+ all_acceptance_conditions
+ now_set

+ next_set

+ nownext_set

+ notnow_set

+ notnext_set

+ var_set

+ notvar_set

+ varandnext_set
+acc_set

+ notacc_set

+ negacc_set

+ dict

+ tgba_bdd_core_data()

+ tgba_bdd_core_data()

+ tgba_bdd_core_data()

+ operator=()

+ declare_now_next()

+ declare_atomic_prop()

+ declare_acceptance_condition()

+ tgba_bdd_concrete()
+ tgba_bdd_concrete()
+ ~tgba_bdd_concrete()

+ set_init_state()
+ get_init_state()
+ get_init_bdd()

+ succ_iter()

+ format_state()
+ get_dict()

+ get_core_data()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()

- tgba_bdd_concrete()

- tgba_bdd_concrete::operator=()

« tgba_bdd_concretfgonsttgba_bdd_factorgfact)
Construct atgba_bdd_concretwith unknown initial state.

tgba_bdd_concretgonsttgba _bdd_factorgfact, bdd init)
Construct atgba_bdd_concretwith known initial state.

virtual ~tgba_bdd_concret@
virtual void set_init_staté¢bdd s)

Set the initial state.

virtual state_bdd: get_init_statd) const
Get the initial state of the automaton.

bddget_init_bdd() const
Get the initial state directly as a BDD.

virtual tgba_succ _iterator_concretsucc_iter{conststatexlocal_state, condtatexglobal_state=0,
consttgbaxglobal_automaton=0) const

Get an iterator over the successordafal_state

virtual std::stringformat_statgconststatexstatg const
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Format the state as a string for printing.

virtual bdd_dictx get_dict() const
Get the dictionary associated to the automaton.

consttgba_bdd_core_dat get_core_dat§ const
Get the core data associated to this automaton.

virtual bddall_acceptance_conditioifsconst

Return the set of all acceptance conditions used by this automaton.

virtual bddneg_acceptance_conditiof)sconst
Return the conjuction of all negated acceptance variables.

bddsupport_conditionéconststatexstatg const
Get a formula that must hold whatever successor is taken.

bddsupport_variablegconststatexstatg const

Get the conjunctions of variables tested by the outgoing transitiostat#

virtual statex project_statéconststatexs, constgbasxt) const
Project a state on an automata.

Protected Member Functions

virtual bddcompute_support_conditiofsonststatexstatg const
Do the actual computation afiba::support_conditions()

virtual bddcompute_support_variablésonststatexstatg const
Do the actual computation afba::support_variables()

Protected Attributes

tgba_bdd_core_datiata_
Core data associated to the automaton.

bddinit_
Initial state.

Private Member Functions

 tgha_bdd_concrei& tgba bdd_concrete::operatdiconsttgba_bdd_concrei&)

tgba_bdd_concretgonsttgba bdd_concrei&)

7.65.1 Detailed Description

A concretespot::tgbamplemented using BDDs.
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7.65.2 Constructor & Destructor Documentation

7.65.2.1 spot:tgba bdd_concrete::itgba _bdd concrete (cortstba_bdd_factory & fact)
Construct ggba_bdd_concretgith unknown initial state.

set_init_state(3hould be called later.

7.65.2.2 spot::tgba_bdd_concrete::itgba bdd_concrete (contgba_bdd_factory & fact, bdd init)

Construct ggba_bdd_concretgith known initial state.

7.65.2.3 virtual spot::tgba_bdd_concretextgba_bdd_concrete() [virtual]

7.65.2.4 spot::tgba_bdd_concrete::itgba bdd_concrete (cortgba_bdd_concrete&) [private]

7.65.3 Member Function Documentation

7.65.3.1 virtual bdd spot::tgba_bdd_concrete::all_acceptance_conditions () consjvirtual]
Return the set of all acceptance conditions used by this automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. l.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::tgha

7.65.3.2 virtual bdd spot::itgba_bdd_concrete::compute_support_conditions (condtate *x state
const [protected, virtual]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgha

7.65.3.3 virtual bdd spot::tgba bdd concrete::compute_support_variables (consitate x state
const [protected, virtual]

Do the actual computation ¢dgba::support_variables()

Implementsspot::tgbha

7.65.3.4 virtual std::string spot:itgba bdd_concrete::format_state (conststate x stat§ const
[virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::tgha

7.65.3.5 constgba bdd_core_dat# spot::tgba_bdd_concrete::get_core_data () const

Get the core data associated to this automaton.
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These data includes the various BDD used to represent the relation, encode variable sets, Next-to-Now
rewrite rules, etc.

7.65.3.6 virtualbdd_dict* spot::tgba bdd_concrete::get_dict () const [virtual]
Get the dictionary associated to the automaton.

State are represented as BDDs. The dictionary allows to map BDD variables back to formulae, and vice
versa. This is useful when dealing with several automata (which may use the same BDD variable for
different formula), or simply when printing.

Implementsspot::tgha

7.65.3.7 bdd spot::itgba_bdd_concrete::get_init_bdd () const

Get the initial state directly as a BDD.

The sole point of this method is to prevent writing horrors such as
state_bdd* s = automata.get_init_state();

some_class some_instance(s->as_bdd());
delete s;

7.65.3.8 virtualstate _bddk spot::tgba _bdd_concrete::get_init_state () const[virtual]
Get the initial state of the automaton.

The state has been allocated witkw. It is the responsability of the caller tielete it when no longer
needed.

Implementsspot::tgha

7.65.3.9 virtual bdd spot::tgba_bdd_concrete::neg_acceptance_conditions () congvirtual]

Return the conjuction of all negated acceptance variables.

For instance if the automaton uses varialfles[a] , Acc[b] andAcc[c] to describe acceptance sets,
this function should returtAcc[a]&!Acc[b]&!Acc[c]

This is useful when making products: each operand’s condition set should be augmented wébh the
acceptance_conditionggj the other operand.

Implementsspot::tgha

7.65.3.10 virtualstatex spot::tgba::project_state (conststatex s, consttgba  t) const [virtual,
inherited]

Project a state on an automata.

This converts, into that correspondingpot::statdor t. This is useful when you have the state of a product,
and want restrict this state to a specific automata occuring in the product.

It goes without saying thatandt should be compatible (i.es,is a state of).
Returns:

0 if the projection fails ¢ is unrelated td), or a newstate x (the projected state) that must be deleted
by the caller.
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Reimplemented ispot::tgba_producandspot::tgba_tba_proxy

7.65.3.11 virtual void spot::tgba_bdd_concrete::set_init_state (bdd) [virtual]

Set the initial state.

7.65.3.12 virtual tgba_succ_iterator_concrete spot::tgba_bdd_concrete::succ_iter (consstate
local_state conststate x global_state= 0, consttgba * global_automaton= 0) const [virtual]

Get an iterator over the successorsoafal_state

The iterator has been allocated witew. It is the responsability of the caller tielete it when no longer
needed.

During synchornized products, additional informations are passed about the entire product and its state.
Recall that products can be nested, forming a trespof::tgbavhere most values are computed on demand.
global_automatomlesignate the roapot::tgbaandglobal_statsts state. This two objects can be used by
succ_iter(}o restrict the set of successors to compute.

Parameters:
local_state The state whose successors are to be explored. This pointer is not adopted in any way by
succ_iter , and it is still the caller's responsability to delete it when appropriate (this can be
done during the lifetime of the iterator).

global_stateln a product, the state of the global product automaton. Otherwise, Olddkée_state
global_statds not adopted bgucc_iter

global_automatonin a product, the global product automaton. Otherwise, 0.

Implementsspot::tgha

7.65.3.13 bdd spot::tgba::support_conditions (consitate x statg const [inherited]

Get a formula that must hold whatever successor is taken.

Returns:
A formula which must be verified for all successorsstidte

This can be as simple &sldtrue , or more completely the disjunction of the condition of all successors.
This is used as an hint lgucc_iter() to reduce the number of successor to compute in a product.

Sub classes should implememtmpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

7.65.3.14 bdd spot::tgba::support_variables (consdtate x state const [inherited]

Get the conjunctions of variables tested by the outgoing transitiosistef

All variables tested by outgoing transitions must be returned. This is mandatory.

Thisis used as an hint by sorsecc_iter() to reduce the number of successor to compute in a product.

Sub classes should implemermpute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

7.65.3.15 tgba bdd concret& spot::tgba bdd concrete::tgba bdd_concrete::operator= (const
tgba_bdd_concrete&) [private]

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.66 spot:tgba_bdd_concrete_factory Class Reference 200

7.65.4 Member Data Documentation
7.65.4.1 tgha_bdd core_dataspot::itgba_bdd_concrete::data_ [protected]

Core data associated to the automaton.

7.65.4.2 bddspot::tgba_bdd_concrete::init_ [protected]
Initial state.

The documentation for this class was generated from the following file:

« tgbatgbabddconcrete.hh

7.66 spot::itgba _bdd_concrete factory Class Reference

Helper class to build apot::tgba_bdd_concretdbject.
#include  <tgba/tghbabddconcretefactory.hh >

Inheritance diagram for spot::tgba_bdd_concrete_factory:

spot::tgba_bdd_factory

+ get_core_data()

spot::tgba_bdd_concrete_factory
- data_
-acc_

+ tgba_bdd_concrete_factory()
+ ~tgba_bdd_concrete_factory()

+ create_state()

+ create_atomic_prop()

+ declare_acceptance_condition()
+ get_core_data()

+ get_dict()

+ constrain_relation()

+ finish()

Collaboration diagram for spot::tgba_bdd_concrete_factory:
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Public Member Functions

spot::tgba_bdd_core_data

spot::tgba_bdd_factory

+ get_core_data()

+ relation

+ acceptance_conditions
+ all_acceptance_conditions
+ now_set

+ next_set

+ nownext_set

+ notnow_set

+ notnext_set

+ var_set

+ notvar_set

+ varandnext_set

+ acc_set

+ notacc_set

+ negacc_set

+ dict

+ tgba_bdd_core_data()

+ tgba_bdd_core_data()

+ tgba_bdd_core_data()

+ operator=()

+ declare_now_next()

+ declare_atomic_prop()

+ declare_acceptance_condition()

7

dat
, data_

/

spot::tgba_bdd_concrete_factory

- data_
-acc_

+ tgba_bdd_concrete_factory()
+ ~tgba_bdd_concrete_factory()

+ create_state()

+ create_atomic_prop()
+ declare_acceptance_condition()

+ get_core_data()
+ get_dict()

+ constrain_relation()

+ finish()

 tgba_bdd_concrete_factoflydd_dict«dict)

virtual ~tgba_bdd_concrete_factofy

int create_statéconstltl::formula «f)

int create_atomic_profconstlitl::formula «f)
void declare_acceptance_conditiiotd b, consttl::formula xa)

» consttgba_bdd_core_dat get _core_daté) const
Get the core data for the new automata.

» bdd_dictx get_dict() const
« void constrain_relatioifbdd new_rel)
Add a new constraint to the relation.

« void finish ()

Perfom final computations before the relation can be used.

Private Types

« typedef Sgi::hash_mapconstitl::formula *, bdd,ptr_haskc< Itl::formula > > acc_map__

Private Attributes

e tgba_bdd_core_datiata

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.66 spot:tgba_bdd_concrete_factory Class Reference 202

Core data for the new automata.

* acc_map acc_
BDD associated to each acceptance condition.

7.66.1 Detailed Description

Helper class to build apot::tgba_bdd_concretdbject.

7.66.2 Member Typedef Documentation

7.66.2.1 typedef Sgi::hash_magconstltl::formula *, bdd, ptr_hash<lItl::formula > > spot::tgba_-
bdd_concrete_factory::acc_map_ [private]

7.66.3 Constructor & Destructor Documentation

7.66.3.1 spot::tgba_bdd_concrete_factory::tgba_bdd_concrete_factorpdd_dict « dict)

7.66.3.2 virtual spot::itgba_bdd_concrete_factory:tgba_bdd_concrete_factory () [virtual]

7.66.4 Member Function Documentation

7.66.4.1 void spot::itgba_bdd_concrete_factory::constrain_relation (bddew_re)

Add a new constraint to the relation.

7.66.4.2 intspot::tgba bdd_concrete_factory:.create_atomic_prop (conét::formula x f)

Create an atomic proposition variable for formtila

Parameters:
f The formula to create an aotmic proposition for.

Returns:
The variable number for this state.

The atomic proposition is not created if it already exists. Instead its existing variable number is returned.
Variable numbers can be turned into BDD using ithvar().

7.66.4.3 intspot::tgba_bdd_concrete_factory::create_state (conkt:formula x f)
Create a state variable for formula

Parameters:
f The formula to create a state for.

Returns:
The variable number for this state.
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The state is not created if it already exists. Instead its existing variable number is returned. Variable
numbers can be turned into BDD using ithvar().

7.66.4.4 void spot:tgba_bdd_concrete_factory::declare_acceptance_condition (bd#, const
[tl::formula x a)

Declare an acceptance condition.

Formula such as 'f U g’ or 'F g’ make the promise that 'g’ will be fulfilled eventually. So once one of
this formula has been translated into a BDD, we dselare_acceptance_conditiot)associate all other
states to the acceptance set of 'g’.

Parameters:
b a BDD indicating which variables are in the acceptance set

a the formula associated

7.66.4.5 void spot::tgba_bdd_concrete_factory::finish ()
Perfom final computations before the relation can be used.

This function should be called after all propositions, state, acceptance conditions, and constraints have been
declared, and before calling get_code_data@eir dict()

7.66.4.6 consttgba _bdd_core_dat& spot::itgba_bdd_concrete_factory::get_core_data () const
[virtual]

Get the core data for the new automata.

Implementsspot::itgba_bdd_factory
7.66.4.7 bdd_dictx spot::tgba_bdd_concrete_factory::get_dict () const

7.66.5 Member Data Documentation
7.66.5.1 acc_map_spot::itgba_bdd_concrete_factory::acc_ [private]

BDD associated to each acceptance condition.

7.66.5.2 tgba_bdd_core_dataspot::tgba_bdd_concrete factory::data_ [private]
Core data for the new automata.

The documentation for this class was generated from the following file:

« tgbatgbabddconcretefactory.hh

7.67 spot::tgba bdd_core_data Struct Reference

Core data for a TGBA encoded using BDDs.
#include  <tgba/tgbabddcoredata.hh >

Collaboration diagram for spot::tgba_bdd_core_data:
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spot::bdd_dict

+ now_map

+ now_formula_map

+ var_map

+ var_formula_map
+acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_annonymous_list_of

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

)
‘dict
spot __bdd_core_data

+ relation

+ acceptance_conditions
+ all_acceptance_conditions
+ now_set

+ next_set

+ nownext_set

+ notnow_set

+ notnext_set

+ var_set

+ notvar_set

+ varandnext_set

+ acc_set

+ notacc_set
+ negacc_set
+ dict

+ tgba_bdd_core_data()

+ tgba_bdd_core_data()

+ tgba_bdd_core_data()

+ operator=()

+ declare_now_next()

+ declare_atomic_prop()

+ declare_acceptance_condition()

Public Member Functions

tgba_bdd_core_datadd_dict«dict)
Default constructor.

tgba_bdd_core_dataonsttgba_bdd_core_datacopy)
Copy constructor.

tgba_bdd_core_dataonsttgba_bdd_core_datdeft, consttgba_bdd_core_datright)
Merge twotgba_bdd_core_data

« consttgba_bdd_core_dat operator5consttgba_bdd core_da&copy)
void declare_now_nexbdd now, bdd next)

Update the variable sets to take a new pair of variables into account.

void declare_atomic_profbdd var)
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Update the variable sets to take a new automic proposition into account.

« void declare_acceptance_conditightd prom)

Update the variable sets to take a new acceptance condition into account.

Public Attributes

bddrelation
encodes the transition relation of the TGBA.

bddacceptance_conditions
encodes the acceptance conditions

bddall_acceptance_conditions
The set of all acceptance conditions used by the Automaton.

bddnow_set
The conjunction of all Now variables, in their positive form.

bddnext_set
The conjunction of all Next variables, in their positive form.

bddnownext_set
The conjunction of all Now and Next variables, in their positive form.

bddnotnow_set
The (positive) conjunction of all variables which are not Now variables.

bddnotnext_set
The (positive) conjunction of all variables which are not Next variables.

bddvar_set
The (positive) conjunction of all variables which are atomic propositions.

bddnotvar_set

The (positive) conjunction of all variables which are not atomic propositions.

bddvarandnext_set
The (positive) conjunction of all Next variables and atomic propositions.

bddacc_set
The (positive) conjunction of all variables which are acceptance conditions.

bddnotacc_set

The (positive) conjunction of all variables which are not acceptance conditions.

bddnegacc_set
The negative conjunction of all variables which are acceptance conditions.
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« bdd_dictx dict
The dictionary used by the automata.

7.67.1 Detailed Description

Core data for a TGBA encoded using BDDs.

7.67.2 Constructor & Destructor Documentation

7.67.2.1 spot:tgba_bdd_core_data::tgba_bdd_core_dataqd_dict « dict)
Default constructor.

Initially all variable set are empty and thelation is true.

7.67.2.2 spot:tgba _bdd_core_data::tgba_bdd_core_data (cortgtba_bdd_core_data& copy)

Copy constructor.

7.67.2.3 spot:tgba_bdd_core_data::tgba_bdd_core_data (congba _bdd_core data& left, const
tgba_bdd_core_data& right)

Merge twotgba_bdd_core_data

This is used when building a product of two automata.
7.67.3 Member Function Documentation
7.67.3.1 void spot::tgba_bdd_core_data::declare_acceptance_condition (bdcbm)

Update the variable sets to take a new acceptance condition into account.

7.67.3.2 void spot::itgha _bdd_core_data::declare_atomic_prop (bdehr)

Update the variable sets to take a new automic proposition into account.

7.67.3.3 void spot::itgba_bdd_core_data::declare_now_next (bdtbw, bdd next)

Update the variable sets to take a new pair of variables into account.

7.67.3.4 consttgba_bdd_core_dat& spot::tgba_bdd_core_data::operator= (const tgba_bdd_-
core_data& copy)

7.67.4 Member Data Documentation

7.67.4.1 bddspot::itgba _bdd _core data::acc_set

The (positive) conjunction of all variables which are acceptance conditions.
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7.67.4.2 bddspot::tgba _bdd_core_data::acceptance_conditions
encodes the acceptance conditions

a U b, orF b, both imply thatb should be verified eventually. We encode this with generalized Biichi
acceptating conditions. An acceptance set, calec{b] , hold all the state that do not promise to verify
b eventually. (l.e., all the states that conthiror do not contaima U b, orF b.)

The spot::succ_iter::current_acceptance_conditions() method will returcthix] variables of the ac-
ceptance sets in which a transition is. Actually we never refan[x] alone, butAcc[x] and all other
acceptance variables negated.

So if there is three acceptance sat b, and c, and a transition is in sed, we’ll re-
turn Acc[a]&!Acc[b]&!Acc|c] . If the transition is in botha and b, we’ll return
(Acc[a]&!Acc[b]&!Acclc]) | (Acclal&Acc[bl&!Accc])

Accepting conditions are attributed to transitions and are only concerned by atomic propositions (which
label the transitions) and Next variables (the destination). Typically, a transition should bear the variable
Acc[b] if it doesn't check for ‘b’ and have a destination of the foamU b, orF b.

To summarizeacceptance_conditions contains three kinds of variables:

* "Next" variables, that encode the destination state,
« atomic propositions, which are things to verify before going on to the next state,

* "Acc" variables.

7.67.4.3 bddspot:itgba _bdd_core_data::all_acceptance_conditions
The set of all acceptance conditions used by the Automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. l.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

7.67.4.4 bdd_dictx spot::tgba_bdd_core_data::dict

The dictionary used by the automata.

7.67.4.5 bddspot:itgba bdd_core data::negacc_set

The negative conjunction of all variables which are acceptance conditions.

7.67.4.6 bddspot::tgba_bdd_core_data::next_set

The conjunction of all Next variables, in their positive form.

7.67.4.7 bddspot:;tgba bdd_core data::notacc_set

The (positive) conjunction of all variables which are not acceptance conditions.

7.67.4.8 bddspot::itgba_bdd core_data::notnext_set

The (positive) conjunction of all variables which are not Next variables.
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7.67.4.9 bddspot::tgba _bdd_core_data::notnow_set

The (positive) conjunction of all variables which are not Now variables.

7.67.4.10 bddspot::tgba_bdd_core_data::notvar_set

The (positive) conjunction of all variables which are not atomic propositions.

7.67.4.11 bddspot::tgba_bdd_core_data::now_set

The conjunction of all Now variables, in their positive form.

7.67.4.12 bhddspot::tgba_bdd_core_data::nownext_set

The conjunction of all Now and Next variables, in their positive form.

7.67.4.13 bddspot::tgba_bdd_core_data::relation
encodes the transition relation of the TGBA.

relation uses three kinds of variables:

* "Now" variables, that encode the current state

* "Next" variables, that encode the destination state

« atomic propositions, which are things to verify before going on to the next state

7.67.4.14 bddspot::tgba_bdd_core data::var_set

The (positive) conjunction of all variables which are atomic propositions.

7.67.4.15 bhddspot::tgba _bdd_core_data::varandnext_set
The (positive) conjunction of all Next variables and atomic propositions.

The documentation for this struct was generated from the following file:

« tgbatgbabddcoredata.hh

7.68 spot::itgba bdd_factory Class Reference

Abstract class fospot::tgba _bdd_concretactories.
#include  <tgba/tgbabddfactory.hh >

Inheritance diagram for spot::tgba_bdd_factory:
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spot::tgba_bdd_factory

+ get_core_data()

‘F

spot::tgba_bdd_concrete_factory

- data_
-acc_

+ tgba_bdd_concrete_factory()

+ ~tgba_bdd_concrete_factory()
+ create_state()

+ create_atomic_prop()

+ declare_acceptance_condition()
+ get_core_data()

+ get_dict()

+ constrain_relation()

+ finish()

Public Member Functions

« virtual consttgba_bdd_core_da#a get_core_dat§ const =0
Get the core data for the new automata.

7.68.1 Detailed Description

Abstract class fospot::tgba_bdd_concretactories.

A spot::itgba _bdd_concretan be constructed from anything that supplies core data and their associated
dictionary.

7.68.2 Member Function Documentation

7.68.2.1 virtual const tgba_bdd core dat® spot::itgba_bdd_factory::get core _data () const
[pure virtual]

Get the core data for the new automata.

Implemented irspot::tgba_bdd_concrete_factory

The documentation for this class was generated from the following file:

« tgbatgbabddfactory.hh

7.69 spot::itgba_explicit Class Reference

Explicit representation of gpot::tgba
#include  <tgba/tgbaexplicit.nhh >

Inheritance diagram for spot::tgba_explicit:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

# name_state_map_

# state_name_map_

# dict_

#init_

# all_acceptance_conditions_

# neg_acceptance_conditions_

# all_acceptance_conditions_computed_

+ tgba_explicit()

+ set_init_state()

+ create_transition()

+ add_condition()

+ add_conditions()

+ declare_acceptance_condition()

+ has_acceptance_condition()

+ add_acceptance_condition()

+ add_acceptance_conditions()

+ complement_all_acceptance_conditions()
+ merge_transitions()

+ ~tgba_explicit()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()

# compute_support_conditions()

# compute_support_variables()

# add_state()

# get_acceptance_condition()

- tgba_explicit()
- tgba_explicit::operator=()

T

spot::tgba_reduc

# scc_computed_

# root_

#h_

# state_scc_

# state_scc_v__

# state_predecessor_map_
#si_

# seen_

#acc_

+ tgba_reduc()

+ ~tgba_reduc()

+ prune_automata()

+ quotient_state()

+ prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()

+ display_scc()

# start()

#end()

# process_state()

# process_link()

# create_transition()

# redirect_transition()

# remove_predecessor_state()
# remove_state()

# merge_state()

# delete_scc()
#is_alpha_ball()
#is_terminal()

# is_not_accepting()

# remove_acc()

# remove_scc()

# remove_scc_depth_first()
# remove_component()
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Collaboration diagram for spot::tgba_explicit:

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

# name_state_map_
# state_name_map_
# dict_
#init_

spot::bdd_dict

+ now_map

+ now_formula_map

+ var_map

+ var_formula_map

+ acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_annonymous_list_of

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

spot::tgba_explicit

)
| ict_

# all_acceptance_conditions_
# neg_acceptance_conditions_
# all_acceptance_conditions_computed_

+ tgba_explicit()

+ set_init_state()

+ create_transition()
+ add_condition()

+ add_conditions()

+ declare_acceptance_condition()
+ has_acceptance_condition()
+ add_acceptance_condition()

+ add_acceptance_conditions()
+ complement_all_acceptance_conditions()
+ merge_transitions()
+ ~tgba_explicit()

it

+ format_state()

Public Types

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
# add_state()

# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

« typedef std::lisk transitionx > state

Public Member Functions

* tgba_explicit(bdd_dict«dict)

« void set_init_stat€const std::string &tatg

* transitionx create_transitiofconst std::string &source, const std::string &dest)

« void add_conditior{transition«t, constltl::formula xf)
« void add_conditiongtransitionxt, bdd f)
This assumes that all variablesfrare known from dict.
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void declare_acceptance_conditi@onstltl::formula «f)

bool has_acceptance_conditi@@onstltl::formula «f) const

void add_acceptance_conditi@nansitionst, constltl::formula xf)
void add_acceptance_conditiofteansitionxt, bdd f)

This assumes that all acceptance conditionsane known from dict.

void complement_all_acceptance_conditighs
void merge_transition§
virtual ~tgba_explicit()
virtual spot::state: get_init_statd) const
Get the initial state of the automaton.

virtual tgha_succ_iteratox succ_iter(const spot::statexlocal_state, consspot::statexglobal_-
state=0, conggbaxglobal_automaton=0) const
virtual bdd_dictx get_dict() const

Get the dictionary associated to the automaton.

virtual std::stringformat_statgconstspot::statexstatg const
virtual bddall_acceptance_conditioifsconst

Return the set of all acceptance conditions used by this automaton.

virtual bddneg_acceptance_conditiofysconst
Return the conjuction of all negated acceptance variables.

virtual tgba_succ_iterator succ_iter(conststatexlocal_state, consttatexglobal_state=0, const
tgbaxglobal_automaton=0) const =0

Get an iterator over the successordafal_state

bddsupport_conditiongconststatexstat§ const
Get a formula that must hold whatever successor is taken.

bddsupport_variablegonststatexstatg const
Get the conjunctions of variables tested by the outgoing transitioatatd

virtual std::stringformat_statgconststatexstatg const =0
Format the state as a string for printing.

virtual statex project_statéconststatexs, constgbasxt) const
Project a state on an automata.

Protected Types

typedef Sgi::hash_mapconst std::stringtgba_explicit::state, string_hash> ns_map
typedef Sgi::hash_mapconsttgba_explicit::state, std::stringptr_haske tgba_explicit::state> >
sn_map
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Protected Member Functions

« virtual bddcompute_support_conditioifsonstspot::statestatg const
« virtual bddcompute_support_variablésonstspot::state:statg const
« statex add_stat€const std::string &name)

« bddget_acceptance_conditigconstltl::formula «f)

« virtual bddcompute_support_conditioiisonststatexstat§ const =0

Do the actual computation a§ba::support_conditions()

« virtual bddcompute_support_variablésonststatexstat§ const =0
Do the actual computation défba::support_variables()

Protected Attributes
* Ns_mamame_state_map_
e sn_maystate_name_map_
* bdd_dictx dict_
 tgba_explicit::state init_
« bddall_acceptance_conditions__

» bddneg_acceptance_conditions_
« boolall_acceptance_conditions_computed

Private Member Functions

« tgba_explicit(consttgba_explicit&other)
 tgba_explicit& tgha_explicit::operatoréconsttgba_explicit&other)

7.69.1 Detailed Description

Explicit representation of gpot::tgba

7.69.2 Member Typedef Documentation

7.69.2.1 typedef Sgi::hash_magconst std::string, tgba_explicit::statex, string_hash> spot::tgba_-
explicit::ns_map [protected]

7.69.2.2 typedef Sgi::hash_mapconst tgba_ explicit::statex, std::string, ptr_hash<tgba -
explicit::state> > spot::tgba_explicit::sn_map [protected]

7.69.2.3 typedef std::lisktransition x> spot::tgba_explicit::state

7.69.3 Constructor & Destructor Documentation

7.69.3.1 spot::tgba_explicit::tgha_explicit bdd_dict * dict)

7.69.3.2 virtual spot::tgba_explicit::~tgba_explicit () [virtual]
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7.69.3.3 spot:tgba_explicit::tgba_explicit (constgba_explicit & other) [private]

7.69.4 Member Function Documentation

7.69.4.1 void spot::tgba_explicit::add_acceptance_conditiorirénsition * t, constltl::formula x* f)

7.69.4.2 void spot::tgha_explicit::add_acceptance_conditiongénsition « t, bdd f)

This assumes that all acceptance conditiorfsare known from dict.

7.69.4.3 void spot::tgba_explicit::add_condition fransition x t, constltl::formula x f)

7.69.4.4 void spot::tghba_explicit::add_conditionsttansition x t, bdd f)

This assumes that all variablesfimre known from dict.

7.69.4.5 statex spot::itgba_explicit::add_state (const std::string & name [protected]

7.69.4.6 virtual bdd spot::tgba_explicit::all_acceptance_conditions () const|virtual]
Return the set of all acceptance conditions used by this automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. I.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::tgba

7.69.4.7 void spot::tgba_explicit::complement_all_acceptance_conditions ()

7.69.4.8 virtual bdd spot::itgba::compute_support_conditions (const state * stat§ const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_conditions()

Implemented irspot::tgba_bdd_concretepot::tgba_producandspot::tgba_tba_proxy

7.69.4.9 virtual bdd spot::itgba_explicit::compute_support_conditions (constpot::state x state
const [protected, virtual]

7.69.4.10 virtual bdd spot::itgba::compute_support_variables (conststate x statgd const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_variables()

Implemented irspot::tgba bdd_concretgpot::tgba_producaindspot::tgba_tba proxy

7.69.4.11 virtual bdd spot::itgba_explicit::compute_support_variables (consspot::state x state
const [protected, virtual]
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7.69.4.12 transitionx spot::itgba_explicit::create_transition (const std::string & source const
std::string & des)

7.69.4.13 void spot::tgba_explicit::declare_acceptance_condition (corit:formula x f)

7.69.4.14 virtual std:string spot:tgba::format _state (const state x stat§ const [pure
virtual, inherited]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implemented irspot::tgba_bdd_concretgpot::tgba productindspot::tgba_tba_proxy

7.69.4.15 virtual std::string spot:itgba explicit::format_state (const spot::state x statd const
[virtual]

Reimplemented ispot::tgba_reduc

7.69.4.16 bdd spot:tgba_explicit::get_acceptance_condition  (const Itl::formula x )
[protected]

7.69.4.17 virtualbdd_dictx spot::itgba_explicit::get_dict () const [virtual]
Get the dictionary associated to the automaton.

State are represented as BDDs. The dictionary allows to map BDD variables back to formulae, and vice
versa. This is useful when dealing with several automata (which may use the same BDD variable for
different formula), or simply when printing.

Implementsspot::tgha

7.69.4.18 virtualspot::statex spot::tgba_explicit::get_init_state () const [virtual]
Get the initial state of the automaton.

The state has been allocated witkw. It is the responsability of the caller ttelete it when no longer
needed.

Implementsspot::tgba

7.69.4.19 bool spot::tgba_explicit::has_acceptance_condition (constformula « f) const

7.69.4.20 void spot::tgba_explicit::merge_transitions ()

7.69.4.21 virtual bdd spot::itgba_explicit::neg_acceptance_conditions () consjvirtual]
Return the conjuction of all negated acceptance variables.

For instance if the automaton uses varialfles[a] , Acc[b] andAcc[c] to describe acceptance sets,
this function should returtAcc[a]&!Acc[b]&!Acc[c]

This is useful when making products: each operand’s condition set should be augmented wéh the
acceptance_conditionggj the other operand.
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Implementsspot::tgha

7.69.4.22 virtualstatex spot::tgba::project_state (conststatex s, consttgba x t) const [virtual,
inherited]

Project a state on an automata.

This converts, into that correspondingpot::statdor t. This is useful when you have the state of a product,
and want restrict this state to a specific automata occuring in the product.

It goes without saying thatandt should be compatible (i.es,is a state of).

Returns:
0 if the projection fails §is unrelated td), or a newstate x (the projected state) that must be deleted
by the caller.

Reimplemented ispot::tgba producandspot::tgba_tba_proxy

7.69.4.23 void spot::itgba_explicit::set_init_state (const std::string &tate

7.69.4.24 virtualtgba_succ_iteratok spot::tgba::succ_iter (conststate x local_state const state
global_state= 0, consttgba * global_automaton= 0) const [pure virtual, inherited]

Get an iterator over the successorsoufal_state

The iterator has been allocated witew. It is the responsability of the caller tielete it when no longer
needed.

During synchornized products, additional informations are passed about the entire product and its state.
Recall that products can be nested, forming a tree of spot::tgba where most values are computed on demand.
global_automatomlesignate the root spot::tgba, agidbal_statdts state. This two objects can be used by
succ_iter(o restrict the set of successors to compute.

Parameters:
local_state The state whose successors are to be explored. This pointer is not adopted in any way by
succ_iter , and it is still the caller’s responsability to delete it when appropriate (this can be
done during the lifetime of the iterator).

global_stateln a product, the state of the global product automaton. Otherwise, Olddkée_state
global_statds not adopted bgucc_iter

global_automatonin a product, the global product automaton. Otherwise, 0.

Implemented irspot::tgba_bdd_concretgpot::tgba_productindspot::tgba_tba_proxy

7.69.4.25 virtualtgba_succ_iteratos spot::tgba_explicit::succ_iter (constspot::state x local_state
constspot::state* global_state= 0, consttgba x global_automatorr 0) const [virtual]

7.69.4.26 bdd spot::tgba::support_conditions (consitate x stat const [inherited]

Get a formula that must hold whatever successor is taken.

Returns:
A formula which must be verified for all successorsstidte
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This can be as simple &sldtrue , or more completely the disjunction of the condition of all successors.
This is used as an hint lgucc_iter() to reduce the number of successor to compute in a product.

Sub classes should implememtmpute _support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

7.69.4.27 bdd spot::tgba::support_variables (consdtate x state const [inherited]

Get the conjunctions of variables tested by the outgoing transitiosistef

All variables tested by outgoing transitions must be returned. This is mandatory.

Thisis used as an hint by sorsecc_iter() to reduce the number of successor to compute in a product.

Sub classes should implemermpute_support_variableshis function is just a wrapper that will cache
the last return value for efficiency.

7.69.4.28 tgba_explicit& spot::tgba_explicit::tgba_explicit::operator=(const tgba_explicit &
other) [private]

7.69.5 Member Data Documentation

7.69.5.1 bddspot::tgba_explicit::all_acceptance_conditions_ [mutable, protected]

7.69.5.2 bool spot::itgba_explicit::all_acceptance_conditions_computed [mutable,
protected]

7.69.5.3 bdd_dictx spot::itgba_explicit::dict_  [protected]

7.69.5.4 tgba_explicit::statex spot::tgba_explicit::init_  [protected]
7.69.5.5 ns_mapspot::itgba_explicit::name_state_map_ [protected]
7.69.5.6 bddspot::tgba_explicit::neg_acceptance_conditions_[protected]

7.69.5.7 sn_mapspot::tgba_explicit::state_name_map_ [protected]

The documentation for this class was generated from the following file:

« tgbatgbaexplicit.hh

7.70 spot::itgba_explicit::transition Struct Reference

Explicit transitions (used bgpot::tgba_explicjt
#include  <tgba/tgbaexplicit.hh >
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Public Attributes

 bddcondition
« bddacceptance_conditions
« statex dest

7.70.1 Detailed Description

Explicit transitions (used bgpot::tgba_explicjt

7.70.2 Member Data Documentation

7.70.2.1 bddspot::tgba_explicit::transition::acceptance_conditions
7.70.2.2 hddspot::tgba_explicit::transition::condition
7.70.2.3 statex spot::itgba_explicit::transition::dest

The documentation for this struct was generated from the following file:

* tgbatgbaexplicit.hh

7.71 spot::itgba_explicit_succ_iterator Class Reference

Successor iterators used fyyot::tgba_explicit
#include  <tgba/tgbaexplicit.hh >

Inheritance diagram for spot::tgba_explicit_succ_iterator:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

f

spot::tgba_explicit_succ_iterator

- i7
- all_acceptance_conditions_

+ tgba_explicit_succ_iterator()

+ ~tgba_explicit_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

Collaboration diagram for spot::tgba_explicit_succ_iterator:
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spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

f

spot::tgba_explicit_succ_iterator

- all_acceptance_conditions_

+ tgba_explicit_succ_iterator()

+ ~tgba_explicit_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

Public Member Functions

« tgba_explicit_succ_iteratgconsttgba_explicit::states, bdd all_acc)
* virtual ~tgba_explicit_succ_iteratdy
* virtual voidfirst ()

Position the iterator on the first successor (if any).

* virtual void next()
Jump to the next successor (if any).

« virtual booldone() const
Check whether the iteration is finished.

* virtual state_explicit current_stat€) const
Get the state of the current successor.

« virtual bddcurrent_conditior{) const
Get the condition on the transition leading to this successor.

« virtual bddcurrent_acceptance_conditiopxonst
Get the acceptance conditions on the transition leading to this successor.

Private Attributes
* consttgba_explicit::state s_
« tgba_explicit::state::const_iteratior
» bddall_acceptance_conditions_

7.71.1 Detailed Description

Successor iterators used $yot::tgha_explicit
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7.71.2 Constructor & Destructor Documentation

7.71.2.1 spot:tgba_explicit_succ_iterator::tgba_explicit_succ _iterator (consgba_explicit::state x
s, bdd all_acq

7.71.2.2 virtual spot::itgba_explicit_succ_iterator:~tgba_explicit_succ_iterator () [inline,
virtual]

7.71.3 Member Function Documentation

7.71.3.1 virtual bdd spot:tgba_explicit_succ_iterator::current_acceptance_conditions () const
[virtual]

Get the acceptance conditions on the transition leading to this successor.

Implementsspot::itgba_succ_iterator

7.71.3.2 virtual bdd spot::tgba_explicit_succ_iterator::current_condition () const [virtual]
Get the condition on the transition leading to this successor.
This is a boolean function of atomic propositions.

Implementsspot::tgha_succ_iterator

7.71.3.3 virtual state_explicitc  spot::tgba_explicit_succ_iterator::current_state ()  const
[virtual]

Get the state of the current successor.

Note that the same state may occur at different points in the iteration. These actually correspond to the
same destination. It just means there were several transitions, with different conditions, leading to the same
state.

Implementsspot::tgba_succ_iterator

7.71.3.4 virtual bool spot::tgba_explicit_succ_iterator::done () const [virtual]
Check whether the iteration is finished.

This function should be called after any callftest() ornext() and before any enquiry about the
current state.

The usual way to do this is withfar loop.

for (s->first(); !s->done(); s->next())

Implementsspot::tgha_succ_iterator

7.71.3.5 virtual void spot::tgba_explicit_succ_iterator::first () [virtual]
Position the iterator on the first successor (if any).

This method can be called several times to make multiple passes over successors.
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Warning:
One should always catlone() to ensure there is a successor, even diftet()
is to assume that there is at least one successor: this is wrong.

Implementsspot::tgba_succ_iterator

7.71.3.6 virtual void spot::tgba_explicit_succ_iterator::next () [virtual]

Jump to the next successor (if any).

Warning:
Again, one should always calbne() to ensure there is a successor.

Implementsspot::tgba_succ_iterator

7.71.4 Member Data Documentation

. A common trap

7.71.4.1 bddspot::tgba_explicit_succ _iterator::all_acceptance_conditions_[private]

7.71.4.2 tgba_explicit::state::const_iteratoispot::tgba_explicit_succ_iterator::i_ [private]

7.71.4.3 constgba_explicit::statex spot::tgba_explicit_succ_iterator::s_ [private]

The documentation for this class was generated from the following file:

* tgbatgbaexplicit.hh

7.72 spot::itgba_product Class Reference

A lazy product. (States are computed on the fly.).
#include  <tgba/tgbaproduct.hh >

Inheritance diagram for spot::tgba_product:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

T

spot::tgba_product

- dict_

- left_

- right_

- left_acc_complement_

- right_acc_complement_

- all_acceptance_conditions_

- neg_acceptance_conditions_

+ tgba_product()

+ ~tgba_product()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_product()

- tgba_product::operator=()

Collaboration diagram for spot::tgba_product:
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spot::bdd_dict

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ now_map
+ now_formula_map
+var_map

+ var_formula_map
+acc_map

+ acc_formula_map

+ next_to_now

+ now_to_next

# var_refs

# free_annonymous_list_of

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

R
|

+ bdd_dict()

+ ~bdd_dict()

+ register_proposition()

+ register_propositions()

+ register_state()

+ register_acceptance_variable()
+ register_acceptance_variables()
+ register_anonymous_variables()
+ register_all_variables_of()

+ unregister_all_my_variables()

+ unregister_variable()

+ dump()

+ assert_emptiness()

# unregister_variable()

- bdd_dict()

- operator=()

|

| left_
|right_

|

A

/ dict_
/

spot::tgba_product

- \eﬂfgccfcomplememi
- right_acc_complement_

- all_acceptance_conditions__
- neg_acceptance_conditions_

+ tgba_product()
+ ~tgba_product()
+ get_init_state()
+ succ_iter()

+ get_dict()

+ format_state()
+ project_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()

# compute_support_conditions()
# compute_support_variables()

- tgba_product()

- tgba_product::operator=()

Public Member Functions

« tgha_productconsttgbaxleft, consttgbaxright)

Constructor.

« virtual ~tgba_producf)
« virtual statex get_init_statd) const

Get the initial state of the automaton.

« virtualtgba_succ_iterator_produetsucc_iter(conststatexlocal_state, consttatexglobal_state=0,

consttgbaxglobal_automaton=0) const
Get an iterator over the successordafal_state

virtual bdd_dictx get_dict() const
Get the dictionary associated to the automaton.

Format the state as a string for printing.

virtual std::stringformat_stat€conststatexstatg const

virtual statex project_statéconststatexs, constgbasxt) const
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Project a state on an automata.

virtual bddall_acceptance_conditioifsconst
Return the set of all acceptance conditions used by this automaton.

virtual bddneg_acceptance_conditiof)sconst
Return the conjuction of all negated acceptance variables.

« bddsupport_conditionfconststatexstatg const
Get a formula that must hold whatever successor is taken.

« bddsupport_variableconststatexstatg const
Get the conjunctions of variables tested by the outgoing transitioatate#

Protected Member Functions

« virtual bddcompute_support_conditioiisonststatexstatg const
Do the actual computation afiba::support_conditions()

« virtual bddcompute_support_variablésonststatexstatg const
Do the actual computation afba::support_variables()

Private Member Functions

« tgha_producfconsttgba producg&)
 tgba_produc& tgba_product::operatoreonsttgba_producg&)

Private Attributes

* bdd_dictx dict_

 consttgbax left_

e consttgbax right_

« bddleft_acc_complement_

« bddright_acc_complement_

« bddall_acceptance_conditions__
* bddneg_acceptance_conditions_

7.72.1 Detailed Description

A lazy product. (States are computed on the fly.).

7.72.2 Constructor & Destructor Documentation

7.72.2.1 spot:tgba_product::tgba_product (constgba x left, consttgba * right)

Constructor.
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Parameters:
left The left automata in the product.

right The right automata in the product. Do not be fooled by these arguments: a product is commuta-
tive.

7.72.2.2 virtual spot::tgba_product::~tgba_product () [virtual]

7.72.2.3 spot::itgba_product::tgba_product (constgba_product&) [private]

7.72.3 Member Function Documentation

7.72.3.1 virtual bdd spot::itgba_product::all_acceptance_conditions () const[virtual]
Return the set of all acceptance conditions used by this automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. l.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::tgha

7.72.3.2 virtual bdd spot::tgba_product::compute_support_conditions (consstate * stat§ const
[protected, virtual]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgha

7.72.3.3 virtual bdd spot::itgha_product::compute_support_variables (consstate * stat§ const
[protected, virtual]

Do the actual computation ¢dba::support_variables()

Implementsspot::tgba

7.72.3.4 virtual std::string spot:itgba product::format_state (const state x statg const
[virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::tgha

7.72.3.5 virtualbdd_dictx spot::tgba_product::get_dict () const [virtual]
Get the dictionary associated to the automaton.

State are represented as BDDs. The dictionary allows to map BDD variables back to formulae, and vice
versa. This is useful when dealing with several automata (which may use the same BDD variable for
different formula), or simply when printing.

Implementsspot::tgha
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7.72.3.6 virtualstatex spot::tgba_product::get_init_state () const [virtual]
Get the initial state of the automaton.

The state has been allocated witkw. It is the responsability of the caller tielete it when no longer
needed.

Implementsspot::tgba

7.72.3.7 virtual bdd spot::itgba_product::neg_acceptance_conditions () consifvirtual]
Return the conjuction of all negated acceptance variables.

For instance if the automaton uses varialfles[a] , Acc[b] andAcc[c] to describe acceptance sets,
this function should returtAcc[a]&!Acc[b]&!Acc[c]

This is useful when making products: each operand’s condition set should be augmented wéb the
acceptance_conditionggj the other operand.

Implementsspot::tgha

7.72.3.8 Vvirtual statex spot::tgba_product::project_state (conststate x s, consttgba * t) const
[virtual]

Project a state on an automata.

This converts, into that correspondingpot::statdor t. This is useful when you have the state of a product,
and want restrict this state to a specific automata occuring in the product.

It goes without saying thatandt should be compatible (i.es,is a state of).

Returns:
0 if the projection fails §is unrelated td), or a newstate x (the projected state) that must be deleted
by the caller.

Reimplemented fromspot::tghba

7.72.3.9 virtual tgha_succ_iterator_produck spot::itgba_product::succ_iter (conststate x local_-
state conststate x global_state= 0, consttgba * global_automator= 0) const [virtual]

Get an iterator over the successorsonfal_state

The iterator has been allocated witbw. It is the responsability of the caller tielete it when no longer
needed.

During synchornized products, additional informations are passed about the entire product and its state.
Recall that products can be nested, forming a trespof::tgbavhere most values are computed on demand.
global_automatomlesignate the roa@pot::tgbaandglobal_statets state. This two objects can be used by
succ_iter(to restrict the set of successors to compute.

Parameters:
local_state The state whose successors are to be explored. This pointer is not adopted in any way by
succ_iter , and it is still the caller's responsability to delete it when appropriate (this can be
done during the lifetime of the iterator).
global_stateln a product, the state of the global product automaton. Otherwise, Olddkée_state
global_statds not adopted bgucc_iter

global_automatonin a product, the global product automaton. Otherwise, 0.

Implementsspot::tgba
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7.72.3.10 bdd spot::tgba::support_conditions (consitate x statg const [inherited]

Get a formula that must hold whatever successor is taken.

Returns:
A formula which must be verified for all successorsstdte

This can be as simple &sldtrue , or more completely the disjunction of the condition of all successors.
This is used as an hint lgucc_iter() to reduce the number of successor to compute in a product.

Sub classes should implememimpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

7.72.3.11 hdd spot::tgba::support_variables (consdtate x stat§ const [inherited]

Get the conjunctions of variables tested by the outgoing transitioststef

All variables tested by outgoing transitions must be returned. This is mandatory.

This is used as an hint by sorsecc_iter() to reduce the number of successor to compute in a product.

Sub classes should implemaermmpute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

7.72.3.12 tgba product& spot::tgba_product::tgba product::operator= (const tgba_ product &)
[private]

7.72.4 Member Data Documentation

7.72.4.1 bddspot::tgba_product::all_acceptance_conditions_ [private]

7.72.4.2 bdd_dictx spot::itgba_product::dict_ [private]

7.72.4.3 constgbax spot::tgba_product::left [private]

7.72.4.4 bddspot::tgba product::left acc_complement_ [private]

7.72.4.5 bddspot::itgba product::neg_acceptance_conditions_[private]

7.72.4.6 constgbax spot::itgba_product::right  [private]

7.72.4.7 bhddspot::tgba_product::right_acc_complement_ [private]

The documentation for this class was generated from the following file:

* tgbatgbaproduct.hh
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Iterate over all reachable states off@t::tgba

<tgbaalgos/reachiter.hh >

7.73 spot::itgba_reachable_iterator Class Reference

Inheritance diagram for spot::tgba_reachable_iterator:

+ tgba_reachable_it
+ ~tgba_reachable_iterator()

+ run()
+ start()
+end()

+ process_state()

+ process_link()

spot::tgba_reachable_iterator_breadth_first

spot::tgba_reachable_iterator_depth_first

# todo

# todo

+add_state()
+ next_state()

+ tgba_reachable_iterator_breadth_first()

+ tgba_reachable_iterator_depth_first()

+ add_state()
+ next_state()

spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print()

# start()

#end()

# process_state()

# process_link()

# build_graph()

# lift()

|

spot::tgba_reduc

# scc_computed_
# root_

#h_

# state_scc_

# state_scc_v.

#si_
# seen_
#acc_

# state_predecessor_map_

+ tgba_reduc()

+ ~tgba_reduc()

+ prune_automata()
+ quotient_state()

+ prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()
+ display_scc()

# start()

#end()

# process_state()

# process_link()

# create_transition()
# redirect_transition()

# remove_state()

# merge_state()

# delete_scc()
#is_alpha_ball()
#is_terminal()

# is_not_accepting()
# remove_acc()

# remove_scc()

# remove_component()

# remove_predecessor_state()

# remove_scc_depth_first()

Collaboration diagram for spot::tgba_reachable _iterator:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

N

last_support_variables_input_
last_support_conditions_input_

|
spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()

# tgba()

# compute_support_conditions()

# compute_support_variables()
)

automata_

|
S| _reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()

+ run()

+ start()

+end()

+ process_state()
+ process_link()

Public Member Functions

 tgba_reachable_iterat(gonsttgbaxa)
virtual ~tgba_reachable_iteratfr
void run ()

Iterate over all reachable states ofspot::tgba

virtual void start()
Called byrun() before starting its iteration.

* virtual voidend()
Called byrun() once all states have been explored.

« virtual void process_stat@onststatexs, int n,tgha_succ_iteratorsi)
« virtual void process_linKint in, int out, constgba_succ_iteratorsi)

Todo list management.

Called by run() to register newly discovered states.
spot::tgba_reachable_iterator_depth_firahd spot::tgba_reachable_iterator_breadth_firstfer two
precanned implementations for these functions.

« virtual voidadd_statéconststatexs)=0
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* virtual conststatex next_statdg)=0
Called byrun() to obtain the.

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map

Protected Attributes

 consttgbax automata_
Thespot::tgbato explore.

e seen_majpseen
States already seen.

7.73.1 Detailed Description

Iterate over all reachable states off@t::tgha

7.73.2 Member Typedef Documentation

7.73.2.1 typedef Sgi::hash_magpconst statex, int, state_ptr_hash state_ptr_equal> spot::tgba_-
reachable_iterator::seen_map [protected]

Reimplemented ispot::tgba_reduc
7.73.3 Constructor & Destructor Documentation

7.73.3.1 spot:itgba_reachable_iterator::tgba_reachable_iterator (consgba = a)

7.73.3.2 virtual spot::tgba_reachable_iterator:~tgba_reachable_iterator() [virtual]

7.73.4 Member Function Documentation
7.73.4.1 virtual void spot:tgba reachable_iterator:;:add_state (const state x ) [pure
virtual]

Implemented irspot::tgba_reachable_iterator_depth_fasdspot::tgba_reachable_iterator_breadth .first

7.73.4.2 virtual void spot::tgba_reachable_iterator::end () [virtual]
Called byrun() once all states have been explored.

Reimplemented ispot::tgba_redyandspot::parity_game_graph
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7.73.4.3 virtual conststatex spot::tgba_reachable_iterator::next_state () [pure virtual]
Called byrun() to obtain the.

Implemented irspot::tgba_reachable_iterator_depth_famstdspot::tgba_reachable_iterator_breadth _first

7.73.4.4 virtual void spot::itgba_reachable_iterator::process_link (intin, int out, consttgba_succ_-
iterator = si) [virtual]

Called byrun() to process a transition.

Parameters:
in The source state number.

out The destination state number.
si Thespot::tgha _succ_iteratpositionned on the current transition.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

7.73.4.5 virtual void spot::tgba_reachable_iterator::process_state (condtate x s, int n, tgba -
succ_iterator x si) [virtual]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $o
si Thespot::tgba_succ_iteratfor s.

Reimplemented ispot::parity_game_graph

7.73.4.6 void spot::tgba_reachable_iterator::run ()
Iterate over all reachable states off@ot::tgba

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link@while it iterate over state.

7.73.4.7 virtual void spot::tgba_reachable_iterator::start () [virtual]
Called byrun() before starting its iteration.

Reimplemented ispot::tgba redy@ndspot::parity_game_graph

7.73.5 Member Data Documentation

7.73.5.1 constgbax spot::tgba_reachable_iterator::automata_ [protected]

Thespot::tgbao explore.

7.73.5.2 seen_mapspot::tgba reachable_iterator::seen [protected]
States already seen.

The documentation for this class was generated from the following file:

« tgbaalgogkachiter.hh
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7.74 spot::itgba_reachable_iterator_breadth_first Class Reference

An implementation obpot::tgba_reachable_iterathat browses states breadth first.
#include  <tgbaalgos/reachiter.hh >

Inheritance diagram for spot::tgba_reachable_iterator_breadth_first:

spot::itgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

T

ba_reachable_iterator_breadth_first

achable_iterator_breadth_first()

g
+ add_state()

+ next_state()
# scc_computed_
# root_
#h_
# state_scc_
# state_scc_v_
# state_predecessor_map_
#si_
# seen_
#acc_

spot::tgba_reduc

spot::parity_game_graph

# spoiler_vertice_

# duplicator_vertice_

# tgba_state_

# nb_node_parity_game

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print()

# start()

#end()

# process_state()

# process_link()

# build_graph()

#1ift()

+ tgba_reduc()

+ ~tgba_reduc()

+ prune_automata()

+ quotient_state()

+ prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()

+ display_scc()

# start()

#end()

# process_state()

# process_link()

# create_transition()

# redirect_transition()

# remove_predecessor_state()
# remove_state()

# merge_state()

# delete_scc()
#is_alpha_ball()
#is_terminal()

# is_not_accepting()

# remove_acc()

# remove_scc()

# remove_scc_depth_first()
# remove_component()

Collaboration diagram for spot::tgba_reachable_iterator_breadth_first:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

last_support_variables_input_
ast_support_conditions_input_

|
spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

‘automata7

spot::tgba_reachable_iterator

# automata__
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

[

sp ba_reachable_iterator_bread!

+ tgba_reachable_iterator_breadth_first()
+ add_state()
+ next_state()

Public Member Functions

tgba_reachable_iterator_breadth_f{csinsttgbaxa)
virtual void add_ stat¢conststatexs)
« virtual conststatex next_state)

Called byrun() to obtain the.

* void run()
Iterate over all reachable states ofspot::tgba

« virtual void start()
Called byrun() before starting its iteration.

« virtual voidend()
Called byrun() once all states have been explored.

« virtual void process_stat@eonststatexs, int n,tghba_succ_iteratorsi)
« virtual void process_linKint in, int out, constgba_succ_iteratorsi)
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Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map

Protected Attributes

* std::deque conststatex > todo
A queue of states yet to explore.

 consttgbax automata_
Thespot::tgbato explore.

e seen_mageen
States already seen.

7.74.1 Detailed Description

An implementation obpot::tgba_reachable_iteratbat browses states breadth first.

7.74.2 Member Typedef Documentation
7.74.2.1 typedef Sgi::hash_mafgiconst statex, int, state_ptr_hash state_ptr_equal> spot::itgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc

7.74.3 Constructor & Destructor Documentation

7.74.3.1 spot:tgba_reachable_iterator_breadth_first::tgba_reachable_iterator_breadth_first
(consttgba * a)

7.74.4 Member Function Documentation
7.74.4.1 virtual void spot::tgba_reachable_iterator_breadth_first::add_state (conststate x )
[virtual]

Implementsspot::itgba_reachable_iterator

7.74.4.2 virtual void spot::tgba_reachable_iterator::end () [virtual, inherited]
Called byrun() once all states have been explored.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

7.74.4.3 virtual const statex spot:tgba_reachable_iterator_breadth_first::next_state ()
[virtual]

Called byrun() to obtain the.

Implementsspot::itgba_reachable_iterator
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7.74.4.4 virtual void spot::itgba_reachable_iterator::process_link (intin, int out, consttgba_succ_-
iterator «x si) [virtual, inherited)]

Called byrun() to process a transition.

Parameters:
in The source state number.

out The destination state number.
si Thespot::tgba_succ_iteratpositionned on the current transition.

Reimplemented ispot::tgba redy@andspot::parity_game_graph

7.74.4.5 virtual void spot::tgba_reachable_iterator::process_state (condtate x s, int n, tgba_-
succ_iterator si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $0
si Thespot::tgha succ_iteratfor s.

Reimplemented ispot::parity_game_graph

7.74.4.6 void spot::tgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::tgbha

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

7.74.4.7 virtual void spot::tgba_reachable_iterator::start () [virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

7.74.5 Member Data Documentation

7.74.5.1 consttgbax spot:itgba_reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

7.74.5.2 seen_mapspot:;tgba reachable_iterator::seen [protected, inherited]

States already seen.

7.74.5.3 std::dequeconst Statex> spot::tgba_reachable_iterator_breadth_first::todo
[protected]

A queue of states yet to explore.

The documentation for this class was generated from the following file:
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* tgbaalgoskachiter.hh

7.75 spot::itgba_reachable_iterator_depth_first Class Reference

An implementation ofpot::tgba_reachable_iteratbat browses states depth first.
#include  <tgbaalgos/reachiter.hh >

Inheritance diagram for spot::tgba_reachable_iterator_depth_first:

spot::itgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

T

spot::itgba_reachable_iterator_depth_first

# todo

+ tgba_reachable_iterator_depth_first()
+ add_state()
+ next_state()

Collaboration diagram for spot::tgba_reachable_iterator_depth_first:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

last_support_variables_input_
last_support_conditions_input_

|
spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

‘automata_

spot::itgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

+ tgba_reachable_iterator_de
+ add_state()
+ next_state()

Public Member Functions

tgba_reachable_iterator_depth_f{iinsttigbaxa)
virtual void add_ stat¢conststatexs)
* virtual conststatex next_state)

Called byrun() to obtain the.

void run ()
Iterate over all reachable states ofspot::tgba

virtual void start()
Called byrun() before starting its iteration.

« virtual void end()
Called byrun() once all states have been explored.

* virtual void process_stat@onststatexs, int n,tgba_succ_iteratorsi)
« virtual void process_linKint in, int out, constgba_succ_iteratorsi)
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Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map

Protected Attributes

* std::stack: conststatex > todo
A stack of states yet to explore.

 consttgbax automata_
Thespot::tgbato explore.

e seen_mageen
States already seen.

7.75.1 Detailed Description

An implementation obpot::tgba_reachable_iteratbat browses states depth first.

7.75.2 Member Typedef Documentation
7.75.2.1 typedef Sgi::hash_mafgiconst statex, int, state_ptr_hash state_ptr_equal> spot::itgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba _reduc

7.75.3 Constructor & Destructor Documentation

7.75.3.1 spot:tgba_reachable_iterator_depth_first::tgba_reachable_iterator_depth_first  (const
tgba * a)

7.75.4 Member Function Documentation
7.75.4.1 virtual void spot:tgba reachable iterator_depth_first::add_state (conststate * )
[virtual]

Implementsspot::itgba_reachable_iterator

7.75.4.2 virtual void spot::tgba_reachable_iterator::end () [virtual, inherited]
Called byrun() once all states have been explored.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

7.75.4.3 virtual const  statex spot::tgba_reachable_iterator_depth_first::next_state 0
[virtual]

Called byrun() to obtain the.

Implementsspot::itgba_reachable_iterator
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7.75.4.4 virtual void spot::itgba_reachable_iterator::process_link (intin, int out, consttgba_succ_-
iterator «x si) [virtual, inherited)]

Called byrun() to process a transition.

Parameters:
in The source state number.

out The destination state number.
si Thespot::tgba_succ_iteratpositionned on the current transition.

Reimplemented ispot::tgba redy@andspot::parity_game_graph

7.75.4.5 virtual void spot::tgba_reachable_iterator::process_state (condtate x s, int n, tgba_-
succ_iterator si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $0
si Thespot::tgha succ_iteratfor s.

Reimplemented ispot::parity_game_graph

7.75.4.6 void spot::tgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::tgbha

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

7.75.4.7 virtual void spot::tgba_reachable_iterator::start () [virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

7.75.5 Member Data Documentation

7.75.5.1 consttgbax spot:itgba_reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

7.75.5.2 seen_mapspot::tgba reachable_iterator::seen [protected, inherited]

States already seen.

7.75.5.3 std::stackconst statex> spot::tgba_reachable_iterator_depth_first::todo
[protected]

A stack of states yet to explore.

The documentation for this class was generated from the following file:
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* tgbaalgoskachiter.hh

7.76 spot::itgba_reduc Class Reference

#include

<tgba/tgbareduc.hh >

Inheritance diagram for spot::tgba_reduc:

spot::tgba_explicit

# name_state_map_

# state_name_map__

# dict_

#init_

# all_acceptance_conditions_

# neg_acceptance_conditions_

# all_acceptance_conditions_computed_

+ tgba_explicit()

+ set_init_state()

+ create_transition()

+ add_condition()

+ add_conditions()

+ declare_acceptance_condition()
+ has_acceptance_condition()

+ add_acceptance_condition()
+ add_acceptance_conditions()
+ complement_all_acceptance_conditions()
+ merge_transitions()

+ ~tgba_explicit()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
# add_state()

# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

spot::tgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()
+ add_state()
+ next_state()

# scc_computed_

#root_
#h_

# state_scc_
# state_scc_v_

# state_predecessor_map_

#si_
# seen_
#acc_

+ tgba_reduc()

+ ~tgba_reduc()

+ prune_automata()
+ quotient_state()

+ prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()

+ display_scc()

# start()

#end()

# process_state()

# process_link()

# create_transition()

# redirect_transition()

# remove_predecessor_state()
# remove_state()

# merge_state()

# delete_scc()
#is_alpha_ball()
#is_terminal()
#is_not_accepting()

# remove_acc()

# remove_scc()

# remove_scc_depth_first()
# remove_component()

Collaboration diagram for spot::tgba_reduc:
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spot::tgba_explicit

#name_state_map_

# state_name_map_

# dict_

#init_

# all_acceptance_conditions_
# neg_acceptance_conditions_

# all_acceptance_conditions_computed_

+ tgba_explicit()
+ set_init_state()
+ create_transition()

+add_condition() .. spot::scc_stack
+add_conditions() spot:tgba_reachable_iterator_breadth_first spotnumbered_state_heap P
+ declare_acceptance_condition() +S
+ has_acceptance_condition() #todo h
+ add_acceptance_condition() tab. hable iterator breadth first + ~numbered_state_heap() * Eus 0
+ add_acceptance_conditions() + gdda_reac able_iterator_breadth_first() + insert() +1top()
+ complement_all_acceptance_conditions() +add_state() + size() + p_op()
+ merge_transitions() + next_state() + iterator() + S'Ze(t)
+ ~tgba_explicit() A +empty()
+ get_init_state() ! N
+ succ_iter() |
+ get_dict() ! |
+ format_state() /
+ all_acceptance_conditions() /
+ neg_acceptance_conditions() ! ]
# compute_support_conditions() /
# compute_support_variables() /
# add_state() | /
# get_acceptance_condition()
- tgba_explicit() ! /
- tgba_explicit::operator=() | Vi

! _ 7

Ih— _ — —  root_

# scc_computed_

# root_

#h_

# state_scc_

# state_scc_v_

# state_predecessor_map__
#si_

#seen_

#acc_

+ tgba_reduc()

+ ~tgba_reduc()

+ prune_automata()

+ quotient_state()

+ prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()

+ display_scc()

# start()

#end()

# process_state()

# process_link()

# create_transition()

# redirect_transition()
# remove_predecessor_state()
# remove_state()

# merge_state()

# delete_scc()
#is_alpha_ball()

# is_terminal()
#is_not_accepting()

# remove_acc()

# remove_scc()

# remove_scc_depth_first()
# remove_component()

Public Types

* typedef std::list transition > state

Public Member Functions

« tgha_redudconsttgbaxa, conshumbered_state heap_factenshf=numbered_state_heap_hash_-
map_factory::instance())

» ~tgba_reduc)

« void prune_automatésimulation_relatiorxrel)

* void quotient_statésimulation_relatiorxrel)

* void prune_scq)
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Remove all state which not lead to an accepting cycle.

void prune_acqg)
Remove some useless accepting condition.

void compute_sc¢)
Compute the maximal SCC of the automata.

virtual std::stringformat_statgconstspot::statexstatg const
Add the SCC index to the display of the stsife

void display_rel_sinm(simulation_relatiorxrel, std::ostream &0s)

void display_scdstd::ostream &0s)

void set_init_statéconst std::string &tatg

transitionx create_transitiofconst std::string &source, const std::string &dest)
void add_ conditior(transitionst, constltl::formula «f)

void add_conditiongtransitionst, bdd f)

This assumes that all variablesfirare known from dict.

void declare_acceptance_conditi@onstltl::formula «f)
boolhas_acceptance_conditi@@onstltl::formula «f) const

void add_acceptance_conditi@nansitionst, constitl::formula «f)
void add_acceptance_conditiofteansitionxt, bdd f)

This assumes that all acceptance conditionsane known from dict.

void complement_all_acceptance_conditighs
void merge_transition§)
virtual spot::statex get_init_state) const

Get the initial state of the automaton.

virtual tgha_succ_iteratox succ_iter(const spot::statexlocal_state, consspot::statexglobal_-
state=0, congigbaxglobal_automaton=0) const

virtual tgha_succ_iterator succ_iter(conststatexlocal_state, consttatexglobal state=0, const
tgbaxglobal_automaton=0) const =0

Get an iterator over the successordafal_state

virtual bdd_dictx get_dict() const
Get the dictionary associated to the automaton.

virtual std::stringformat_statgconststatexstat§ const =0
Format the state as a string for printing.

virtual bddall_acceptance_conditioifsconst
Return the set of all acceptance conditions used by this automaton.

virtual bddneg_acceptance_conditiofysconst
Return the conjuction of all negated acceptance variables.

bddsupport_conditiongconststatexstatg const
Get a formula that must hold whatever successor is taken.
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« bddsupport_variableconststatexstatg const
Get the conjunctions of variables tested by the outgoing transitioatatd

* virtual statex project_stat¢conststatexs, constgbaxt) const
Project a state on an automata.

« virtual void add_statéconststatexs)
« virtual conststatex next_statd)

Called byrun() to obtain the.

* void run()
Iterate over all reachable states ofspot::tgba

« virtual void process_ statieonststatexs, int n,tgba_succ_iteratorsi)

Protected Types

* typedef Sgi::hash_map consttgba_explicit::statex, std:lisk statex > x, ptr_haskc tgba_-
explicit::state> > sp_map

« typedef Sgi::hash_mapconstspot::statex, int, state_ptr_haststate_ptr_equab seen_map

« typedef Sgi::hash_mapconst std::stringigba_explicit::state, string_hash> ns_map

* typedef Sgi::hash_mapconsttgba_explicit::state, std::stringptr_hashke tgba_explicit::state> >
sn_map

Protected Member Functions

void start()
Called byrun() before starting its iteration.

« void end()
Called byrun() once all states have been explored.

« void process_stateonstspot::states, int n,tgba_succ_iteratorsi)

« void process_linKint in, int out, constgba_succ_iteratorsi)

* transitionx create_transitiofconstspot::state<source, constpot::state<dest)
Create a transition using two state of a TGBA.

« void redirect_transitiorfconstspot::state:s, constspot::statessimul)
 void remove_predecessor_stétenststatexs, consistatexp)

Remove p of the predecessor of s.

 void remove_statéconstspot::state:s)

* void merge_statéconstspot::states1, consspot::states2)

« void delete_scg)

* boolis_alpha_bal(constspot::states, bdd label=bddfalse, int n=-1)
* boolis_terminal(constspot::states, int n=-1)
 boolis_not_acceptinfconstspot::state:s, int n=-1)

 void remove_acgconstspot::statexs)

« void remove_scéspot::statexs)
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Remove all the state which belong to the same scc that s.

void remove_scc_depth_fir&pot::statess, int n=-1)
Same as remove_scc but more efficient.

void remove_componerftonstspot::state<from)
For compute_scc.

virtual bddcompute_support_conditioffisonstspot::statexstat§ const
virtual bddcompute_support_conditiofsonststatexstatg const =0

Do the actual computation afiba::support_conditions()

virtual bddcompute_support_variablésonstspot::statexstatg const
virtual bddcompute_support_variablésonststatexstatg const =0

Do the actual computation afba::support_variables()

statex add_statéconst std::string &name)
bddget_acceptance_conditigoonstltl::formula «f)

Protected Attributes

boolscc_computed

scc_stackoot

numbered_state_heag_

std::stack: constspot::state« > state_scc__
Sgi::hash_mag int, constspot::state > state_scc_v_
sp_maystate_predecessor_map_
seen_magi_

seen_map seen_

bddacc_

ns_mamame_state_map_
sn_mapstate_name_map_

bdd_dictx dict_

tgba_explicit::state init_
bddall_acceptance_conditions_
bddneg_acceptance_conditions_
boolall_acceptance_conditions_computed_
std::deque conststatex > todo

A gueue of states yet to explore.

consttgbax automata_
Thespot::tgbato explore.

seen_majseen
States already seen.

7.76.1 Member Typedef Documentation

7.76.1.1

explicit::ns_map [protected, inherited]

typedef Sgi::hash_magconst std::string, tgba_explicit::statex, string_hash> spot::tgba_-
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7.76.1.2 typedef Sgi::hash_magconst spot:statex, int, state_ptr_hash state_ptr_equab>
spot::itgba_reduc::seen_map [protected]

Reimplemented fromspot::tgba_reachable_iterator

7.76.1.3 typedef Sgi:hash_mapconst tgba_explicit::statex, std::string, ptr_hash<tgba_-
explicit::state> > spot::tgba_explicit::sn_map [protected, inherited]

7.76.1.4 typedef Sgi::hash_magconsttgba_explicit::statex, std::list<statex>x, ptr_hash<tgba_-
explicit::state> > spot::itgba_reduc::sp_map [protected]

7.76.1.5 typedef std::lisktransition x> spot::tgba_explicit::state [inherited]

7.76.2 Constructor & Destructor Documentation

7.76.2.1 spot:tgba_reduc::tgba_reduc (conggba x a, constnumbered_state _heap_factory nshf
=numbered_state_heap_hash_map_factory::instance() )

7.76.2.2 spot:tgba_reducstgba_reduc()

7.76.3 Member Function Documentation

7.76.3.1 void spot::tgba_explicit:;:add_acceptance_conditiortransition = t, constltl::formula x f)
[inherited]

7.76.3.2 void spot:itgba explicit::add_acceptance_conditions trénsition « t, bdd f)
[inherited]

This assumes that all acceptance conditiorfsare known from dict.

7.76.3.3 void spot::itgba_explicit::add_condition f{fansition x t, const Itl::formula x f)
[inherited]

7.76.3.4 void spot::tgba_explicit::add_conditionst¢ansition « t, bdd f) [inherited]

This assumes that all variablesfimre known from dict.

7.76.3.5 virtual void spot::tgba_reachable iterator_breadth first::add_state (conststate x )
[virtual, inherited]

Implementsspot::tgba_reachable_iterator

7.76.3.6 statex spot:tgba_explicit::add_state (const std:string & namé [protected,
inherited]
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7.76.3.7 virtual bdd spot:tgba_explicit::all_acceptance_conditions () const[virtual,
inherited]

Return the set of all acceptance conditions used by this automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. I.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::tgba

7.76.3.8 void spot::tgba_explicit::complement_all_acceptance_conditions (jinherited]

7.76.3.9 void spot::tgba_reduc::compute_scc ()

Compute the maximal SCC of the automata.

7.76.3.10 virtual bdd spot::tgba::compute_support_conditions (conststate « statd const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_conditions()

Implemented irspot::tgba_bdd_concretgpot::tgba productindspot::itgba tba_ proxy

7.76.3.11 virtual bdd spot::tgba_explicit::compute_support_conditions (consspot::state x state
const [protected, virtual, inherited]

7.76.3.12 virtual bdd spot::itgba::compute_support_variables (conststate * stat§ const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_variables()

Implemented irspot::tgba_bdd_concretgpot::tgba_productindspot::tgba_tba_proxy

7.76.3.13 virtual bdd spot::itgba_explicit::compute_support_variables (consspot::state x state
const [protected, virtual, inherited]

7.76.3.14 transitiox spot::itgba_explicit::create_transition (const std::string & source const
std::string & des) [inherited]

7.76.3.15 transitionx spot::tgba_reduc::create_transition (const spot::state x source const
spot::statex des) [protected]

Create a transition using two state of a TGBA.

7.76.3.16 void spot:itgba_explicit::declare_acceptance_condition (consttl::formula *x f)
[inherited]

7.76.3.17 void spot::tgba_reduc::delete_scc ()fprotected]

Remove all the scc which are terminal and doesn’t contains all the acceptance conditions.
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7.76.3.18 void spot::tgba_reduc::display_rel_simgimulation_relation * rel, std::ostream & 09

7.76.3.19 void spot::tgba_reduc::display_scc (std::ostream &9

7.76.3.20 void spot::tgba_reduc::end () [protected, virtual]
Called byrun() once all states have been explored.

Reimplemented fromspot::tgba_reachable_iterator

7.76.3.21 virtual std:string spot:tgba::format _state (const state * stat§ const [pure
virtual, inherited]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implemented irspot::tgba_bdd_concretspot::tgba productndspot::tgba_tba_proxy

7.76.3.22 virtual std::string spot::itgba_reduc::format_state (const spot::state x state const
[virtual]

Add the SCC index to the display of the statate

Reimplemented fromspot::tgba_explicit

7.76.3.23 bdd spot::tgba_explicit::get_acceptance_condition  (const Itl::formula x )
[protected, inherited]

7.76.3.24 virtualbdd_dictx spot::tgba_explicit::get_dict () const [virtual, inherited]
Get the dictionary associated to the automaton.

State are represented as BDDs. The dictionary allows to map BDD variables back to formulae, and vice
versa. This is useful when dealing with several automata (which may use the same BDD variable for
different formula), or simply when printing.

Implementsspot::tgha

7.76.3.25 virtual spot:statex  spot:itgba_explicit::get_init_state ()  const [virtual,
inherited]

Get the initial state of the automaton.

The state has been allocated witkw. It is the responsability of the caller tielete it when no longer
needed.

Implementsspot::tgha

7.76.3.26 bool spot::itgba_explicit::has_acceptance_condition (condtl::formula * f) const
[inherited]
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7.76.3.27 bool spot::tgba_reduc::is_alpha_ball (congpot::state x s, bdd label = bddfalse , int n
=-1) [protected]

Return true if the scc which contaisss an fixed-formula alpha-ball. this is explain in

@InProceedings{  etessami.00.concur,

author = {Kousha Etessami and Gerard J. Holzmann},

title = {Optimizing {B\"u}chi Automata},

booktitle = {Proceedings of the 11th International Conference on
Concurrency Theory (Concur'2000)},

pages = {153--167},

year = {2000},

editor = {C. Palamidessi},
volume = {1877},
series = {Lecture Notes in Computer Science},

publisher = {Springer-Verlag}

7.76.3.28 bool spot:tgba _reduc:is_not accepting (constspot::state * s, int n = -1)
[protected]

7.76.3.29 bool spot::tgba_reduc::is_terminal (constpot::statex s,int n=-1) [protected]

7.76.3.30 void spot::tgba_reduc::merge_state (constpot::state x sl, const spot::state * s2)
[protected]

Redirect all transition leading to s1 to s2. Note that we can do the reverse because sl and s2 belong to a
co-simulate relation.

7.76.3.31 void spot::tgba_explicit::merge_transitions () [inherited]

7.76.3.32 virtual bdd spot::tgba_explicit::neg_acceptance_conditions () consjvirtual,
inherited]

Return the conjuction of all negated acceptance variables.

For instance if the automaton uses varialfles[a] , Acc[b] andAcc[c] to describe acceptance sets,
this function should returtAcc[a]&!Acc[b]&!Acc[c]

This is useful when making products: each operand’s condition set should be augmented wij _the
acceptance_conditionggj the other operand.

Implementsspot::tgba

7.76.3.33 virtual const stater spot:itgba reachable_iterator _breadth first::next_state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::itgba_reachable_iterator

7.76.3.34 void spot::itgba_reduc::process_link (intin, int out, const tgba_succ_iterator x si)
[protected, virtual]

Called byrun() to process a transition.
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Parameters:
in The source state number.

out The destination state number.
si Thespot::tgba_succ_iteratpositionned on the current transition.

Reimplemented frorspot::tgba_reachable_iterator

7.76.3.35 virtual void spot::tgba_reachable_iterator::process_state (constate « s, int n, tgba_-
succ_iterator si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unigue number assigned $o
si Thespot::tgha succ_iteratfor s.

Reimplemented ispot::parity_game_graph

7.76.3.36 void spot::itgba_reduc::process_state (congpot::state x s, int n, tgba_succ_iteratorx si)
[protected]

7.76.3.37 virtualstatex spot::tgba::project_state (conststatex s, consttgba  t) const [virtual,
inherited]

Project a state on an automata.

This converts, into that correspondingpot::statdor t. This is useful when you have the state of a product,
and want restrict this state to a specific automata occuring in the product.

It goes without saying thatandt should be compatible (i.es,is a state of).

Returns:
0 if the projection fails ¢ is unrelated td), or a newstate x (the projected state) that must be deleted
by the caller.

Reimplemented ispot::tgba_producandspot::tgba_tba_proxy

7.76.3.38 void spot::tgba_reduc::prune_acc ()

Remove some useless accepting condition.

7.76.3.39 void spot::tgha_reduc::prune_automatagimulation_relation x rel)

Reduce the automata using a relation simulation Do not call this method with a delayed simulation relation.

7.76.3.40 void spot::tgba_reduc::prune_scc ()

Remove all state which not lead to an accepting cycle.
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7.76.3.41 void spot::tgba_reduc::quotient_statesfmulation_relation x rel)

Build the quotient automata. Call this method when use to a delayed simulation relation.

7.76.3.42 void spot::tgba_reduc::redirect_transition (consspot::statex* s, constspot::statex simul)
[protected]

Remove all the transition from the state q, predecessor ofdaridsimul which can be removed.

7.76.3.43 void spot::tgba_reduc::remove_acc (conspot::statex s) [protected]

If a scc maximal do not contains all the accepting condition we can remove all the accepting condition in
this scc.

7.76.3.44 void spot::itgba_reduc::remove_component (conspot::statex from) [protected]

For compute_scc.

7.76.3.45 void spot::itgba_reduc::remove_predecessor_state (constate x s, const state x p)
[protected]

Remove p of the predecessor of s.

7.76.3.46 void spot::tgba_reduc::remove_scspot::statex s) [protected]

Remove all the state which belong to the same scc that s.

7.76.3.47 void spot:tgba_reduc::remove_scc_depth_first sfot::state « s, int n = -1)
[protected]

Same as remove_scc but more efficient.

7.76.3.48 void spot::tghba_reduc::remove_state (conspot::statex s) [protected]

Remove all the transition leading to s. s is then unreachable and can be consider as remove.

7.76.3.49 void spot::tgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::tgbha

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

7.76.3.50 void spot::itgha_explicit::set_init_state (const std::string &tatg [inherited]

7.76.3.51 void spot::tgba_reduc::start () [protected, virtual]
Called byrun() before starting its iteration.

Reimplemented fromspot::tgba_reachable_iterator
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7.76.3.52 virtualtgba_succ_iterator spot::itgba::succ_iter (conststate x local_state const state
global_state= 0, consttgba * global_automaton= 0) const [pure virtual, inherited]

Get an iterator over the successorsonfal_state

The iterator has been allocated witbw. It is the responsability of the caller tielete it when no longer
needed.

During synchornized products, additional informations are passed about the entire product and its state.
Recall that products can be nested, forming a tree of spot::tgha where most values are computed on demand.
global_automatomlesignate the root spot::tgbha, agldbal_statets state. This two objects can be used by
succ_iter(o restrict the set of successors to compute.

Parameters:
local_state The state whose successors are to be explored. This pointer is not adopted in any way by
succ_iter , and it is still the caller’s responsability to delete it when appropriate (this can be
done during the lifetime of the iterator).

global_stateln a product, the state of the global product automaton. Otherwise, Olddkée state
global_statds not adopted bgucc_iter

global_automatonin a product, the global product automaton. Otherwise, 0.

Implemented irspot::tgba_bdd_concretgpot::tgba productindspot::tgba_tba_ proxy

7.76.3.53 virtualtgba_succ_iteratos spot::tgba_explicit::succ_iter (constspot::state x local_state
const spot::state x global_state= 0, const tgba * global_automaton= 0) const [virtual,
inherited]

7.76.3.54 bdd spot::tgba::support_conditions (consitate x stat@ const [inherited]
Get a formula that must hold whatever successor is taken.

Returns:
A formula which must be verified for all successorsstidte

This can be as simple &sldtrue , or more completely the disjunction of the condition of all successors.
This is used as an hint lgucc_iter() to reduce the number of successor to compute in a product.

Sub classes should implememmpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

7.76.3.55 bdd spot::tgba::support_variables (consdtate x statg const [inherited]

Get the conjunctions of variables tested by the outgoing transitiostste

All variables tested by outgoing transitions must be returned. This is mandatory.

This is used as an hint by sorsecc_iter() to reduce the number of successor to compute in a product.

Sub classes should implemaermmpute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

7.76.4 Member Data Documentation

7.76.4.1 bddspot::tgba_reduc::acc_ [protected]
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7.76.4.2 bdd spot::itgba_explicit::all_acceptance_conditions_ [mutable, protected,
inherited]
7.76.4.3 bool spot::tgha_explicit::all_acceptance_conditions_computed_[mutable,

protected, inherited]

7.76.4.4 consttgbax spot:itgba reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

7.76.4.5 bdd_dictx spot::itgba_explicit::dict_ [protected, inherited]

7.76.4.6 numbered_state_heap spot::tgba_reduc::h_ [protected]

7.76.4.7 tgba_explicit::statex spot::tgba_explicit::init_  [protected, inherited]

7.76.4.8 ns_mapspot::itgba_explicit::name_state_map__ [protected, inherited]

7.76.4.9 bddspot::tgba_explicit::neg_acceptance_conditions_[protected, inherited]

7.76.4.10 scc_stackspot::itgba reduc::root_ [protected]

7.76.4.11 boobpot::tgba reduc::scc_computed_ [protected]

7.76.4.12 seen_mayspot::tgba_reachable_iterator::seen [protected, inherited]

States already seen.

7.76.4.13 seen_map spot::itgba_reduc::seen_ [protected]

7.76.4.14 seen_mayspot::tgba_reduc::si_ [protected]

7.76.4.15 sn_mapspot::itgba_explicit::state_name_map_ [protected, inherited]

7.76.4.16 sp_mapspot::tgba reduc::state_predecessor_map_[protected]

7.76.4.17 std::stackconstspot::statex> spot::tgba_reduc::state_scc_ [protected]

7.76.4.18 Sgi::hash_magint, const spot::state«> spot::itgba_reduc::state_scc_v_-
[protected]
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7.76.4.19 std::dequeconst statex> spot::tgba_reachable_iterator_breadth_first::todo

[protected, inherited]
A queue of states yet to explore.

The documentation for this class was generated from the following file:

« tgbatgbareduc.hh

7.77 spot::itgba_statistics Struct Reference

#include  <tgbaalgos/stats.hh >

Public Attributes

 unsignedransitions
¢ unsignedstates

7.77.1 Member Data Documentation

7.77.1.1 unsignedpot::tgba_statistics::states

7.77.1.2 unsignedpot::tgba_statistics::transitions

The documentation for this struct was generated from the following file:

* tgbaalgosgtats.hh

7.78 spot::itgba_succ_iterator Class Reference

Iterate over the successors of a state.
#include  <tgba/succiter.hh >

Inheritance diagram for spot::tgba_succ_iterator:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

spot::tgba_explicit_succ_iterator

spot::tgba_succ_iterator_concrete

-8

i
- all_acceptance_conditions_

+ tgba_explicit_succ_iterator()

+ ~tgba_explicit_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

- data_

- succ_set_

- succ_set_left_
- current_

- current_state_
- current_acc_

spot::tgba_succ_iterator_product

# left_

#right_

# current_cond__
#left_neg_
#right_neg_

+ tgba_succ_iterator_concrete()

+ ~tgba_succ_iterator_concrete()
+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

+ tgba_succ_iterator_product()

+ ~tgba_succ_iterator_product()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
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Public Member Functions

« virtual ~tgba_succ_iteratdj)

Iteration

« virtual voidfirst ()=0
Position the iterator on the first successor (if any).

* virtual void next()=0
Jump to the next successor (if any).

« virtual booldone() const =0
Check whether the iteration is finished.

Inspection

* virtual statex current_stat€) const =0
Get the state of the current successor.

« virtual bddcurrent_conditior{) const =0
Get the condition on the transition leading to this successor.

« virtual bddcurrent_acceptance_conditiopsonst =0
Get the acceptance conditions on the transition leading to this successor.

7.78.1 Detailed Description

Iterate over the successors of a state.

This class provides the basic functionalities required to iterate over the successors of a state, as well as
querying transition labels. Because transitions are never explicitely encoded, labels (conditions and accep-
tance conditions) can only be queried while iterating over the successors.

7.78.2 Constructor & Destructor Documentation

7.78.2.1 virtual spot::tgba_succ_iterator:~tgba_succ_iterator() [inline, virtual]

7.78.3 Member Function Documentation

7.78.3.1 virtual bdd spot::itgba succ_iterator::current_acceptance_conditions () consfpure
virtual]

Get the acceptance conditions on the transition leading to this successor.

Implemented inspot::tgba_succ_iterator_concretgpot::tgba_explicit_succ_iteratoand spot::tgha_-
succ_iterator_product

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.78 spot:tgba_succ_iterator Class Reference 255

7.78.3.2 virtual bdd spot::itgba_succ_iterator::current_condition () const [pure virtual]
Get the condition on the transition leading to this successor.
This is a boolean function of atomic propositions.

Implemented inspot::itgba_succ_iterator_concretspot::tgba_explicit_succ_iteratfoand spot::tgha_-
succ_iterator_product

7.78.3.3 virtualstatex spot::tgba_succ_iterator::current_state () const [pure virtual]
Get the state of the current successor.

Note that the same state may occur at different points in the iteration. These actually correspond to the
same destination. It just means there were several transitions, with different conditions, leading to the same
state.

Implemented inspot::itgba_succ_iterator_concretspot::tgba_explicit_succ_iterafoand spot::tgha_-
succ_iterator_product

7.78.3.4 virtual bool spot::tgba_succ_iterator::done () const [pure virtual]
Check whether the iteration is finished.

This function should be called after any callftost() ornext() and before any enquiry about the
current state.

The usual way to do this is withfar loop.

for (s->first(); !s->done(); s->next())

Implemented inspot::itgba_succ_iterator_concretspot::tgba_explicit_succ_iterafoand spot::tgha_-
succ_iterator_product

7.78.3.5 virtual void spot::tgha_succ_iterator::first () [pure virtual]

Position the iterator on the first successor (if any).

This method can be called several times to make multiple passes over successors.
Warning:

One should always catlone() to ensure there is a successor, even #itgt() . A common trap
is to assume that there is at least one successor: this is wrong.

Implemented inspot::itgba_succ_iterator_concretgpot::tgba_explicit_succ_iteratoand spot::tgha_-
succ_iterator_product

7.78.3.6 virtual void spot::tgba_succ_iterator::next () [pure virtual]
Jump to the next successor (if any).

Warning:
Again, one should always calbne() to ensure there is a successor.

Implemented inspot::tgba_succ_iterator_concretgpot::tgba_explicit_succ_iteratoand spot::tgha_-
succ_iterator_product

The documentation for this class was generated from the following file:

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.79 spot:tgba_succ_iterator_concrete Class Reference 256

* tgbakucciter.hh

7.79 spot::itgba_succ_iterator_concrete Class Reference

A concrete iterator over successors of a TGBA state.
#include  <tgba/succiterconcrete.hh >

Inheritance diagram for spot::tgba_succ_iterator_concrete:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

?

spot::tgba_succ_iterator_concrete

- data_

- succ_set_

- succ_set_left_
- current_

- current_state_
- current_acc_

+ tgba_succ_iterator_concrete()

+ ~tgba_succ_iterator_concrete()
+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

Collaboration diagram for spot::tgba_succ_iterator_concrete:
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spot::tgba_bdd_core_data

+ relation

+ acceptance_conditions
+ all_acceptance_conditions
+ now_set

+ next_set

+ nownext_set

+ notnow_set

+ notnext_set
spot::tgba_succ_iterator +var_set

+ notvar_set

+ varandnext_set

- +acc_set

+ ~tgba_succ_iterator() + notacc set

+ negacc_set

+ dict

+tgba_bdd_core_data()
+ tgba_bdd_core_data()
+tgba_bdd_core_data()
+ operator=(
+ declare_now_next()

+ declare_atomic_prop()

+ declare_acceptance_condition()

A
/ data_

/

spot::tgba_succ_iterator_concrete

- data_

- succ_set_

- succ_set_left
- current_

- current_state_
- current_acc_

+ tgba_succ_iterator_concrete()

+ ~tgba_succ_iterator_concrete()
+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

Public Member Functions

 tgha_succ_iterator_concrgmonsttgba_bdd_core_datd, bdd successors)
Build a spot::tgba_succ_iterator_concrete.

« virtual ~tgba_succ_iterator_concree
* void first ()

Position the iterator on the first successor (if any).

* void next()
Jump to the next successor (if any).

 booldone() const
Check whether the iteration is finished.

« state_bddk current_stat€) const
Get the state of the current successor.

« bddcurrent_conditior{) const
Get the condition on the transition leading to this successor.

« bddcurrent_acceptance_conditiof)onst
Get the acceptance conditions on the transition leading to this successor.
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Private Attributes

e consttgha_bdd_core_dat data_
Core data of the automaton.

e bddsucc_set_
The set of successors.

e bddsucc_set_left
Unexplored successors (including current ).

bddcurrent_
Current successor, as a conjunction of atomic proposition and Next variables.

bddcurrent_state

Current successor, as a conjunction of Now variables.

bddcurrent_acc_
Accepting conditions for the current transition.

7.79.1 Detailed Description

A concrete iterator over successors of a TGBA state.

7.79.2 Constructor & Destructor Documentation
7.79.2.1 spot:tgba_succ_iterator_concrete::tgba_succ_iterator_concrete (congba bdd_core -
data & d, bdd successors

Build a spot::tgba_succ_iterator_concrete.

Parameters:
successorsThe set of successors with ingoing conditions and acceptance conditions, represented as a
BDD. The job of this iterator will be to enumerate the satisfactions of that BDD and split them
into destination states and conditions, and compute acceptance conditions.

d The core data of the automata. These contains sets of variables useful to split a BDD, and compute
acceptance conditions.

7.79.2.2 virtual spot::tgha_succ_iterator_concretez-tgbha_succ_iterator_concrete 0
[virtual]

7.79.3 Member Function Documentation

7.79.3.1 bdd spot:tgba_succ_iterator_concrete::current_acceptance_conditions ()  const
[virtual]

Get the acceptance conditions on the transition leading to this successor.

Implementsspot::tgba_succ_iterator
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7.79.3.2 bdd spot::itgba_succ_iterator_concrete::current_condition () const[virtual]
Get the condition on the transition leading to this successor.
This is a boolean function of atomic propositions.

Implementsspot::tgba_succ_iterator

7.79.3.3 state_bddr spot::itgba_succ_iterator_concrete::current_state () const [virtual]
Get the state of the current successor.

Note that the same state may occur at different points in the iteration. These actually correspond to the
same destination. It just means there were several transitions, with different conditions, leading to the same
state.

Implementsspot::tgha_succ_iterator

7.79.3.4 bool spot::tgba_succ_iterator_concrete::done () consjvirtual]
Check whether the iteration is finished.

This function should be called after any callftest() ornext() and before any enquiry about the
current state.

The usual way to do this is withfar loop.

for (s->first(); !s->done(); s->next())

Implementsspot::itgba_succ_iterator

7.79.3.5 void spot::tgba_succ_iterator_concrete::first () [virtual]

Position the iterator on the first successor (if any).

This method can be called several times to make multiple passes over successors.
Warning:

One should always catlone() to ensure there is a successor, even #itgt() . A common trap
is to assume that there is at least one successor: this is wrong.

Implementsspot::tgha_succ_iterator

7.79.3.6 void spot::itgba_succ_iterator_concrete::next ()[virtual]

Jump to the next successor (if any).

Warning:
Again, one should always calbne() to ensure there is a successor.

Implementsspot::itgba_succ_iterator

7.79.4 Member Data Documentation

7.79.4.1 hddspot::tgba_succ_iterator_concrete::current_ [private]

Current successor, as a conjunction of atomic proposition and Next variables.
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7.79.4.2 bddspot::tgba_succ_iterator_concrete::current_acc_ [private]

Accepting conditions for the current transition.

7.79.4.3 bddspot::tgba_succ_iterator_concrete:.current_state [private]

Current successor, as a conjunction of Now variables.

7.79.4.4 constgba bdd_core_dat& spot::tgba_succ_iterator_concrete::data_ [private]

Core data of the automaton.

7.79.4.5 bddspot::tgba_succ_iterator_concrete::succ_set_[private]

The set of successors.

7.79.4.6 bddspot::tgba succ_iterator_concrete::succ_set_left [private]
Unexplored successors (including current_ ).

The documentation for this class was generated from the following file:

* tgbakucciterconcrete.hh

7.80 spot::itgba_succ_iterator_product Class Reference

Iterate over the successors of a product computed on the fly.
#include  <tgba/tgbaproduct.hh >

Inheritance diagram for spot::tgba_succ_iterator_product:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

f

spot::itgba_succ_iterator_product

# left_

# right_

# current_cond_
# left_neg_

# right_neg_

+ tgba_succ_iterator_product()
+ ~tgba_succ_iterator_product()
+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

Collaboration diagram for spot::tgba_succ_iterator_product:
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spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

left_
fight_
|

spot::tgba_succ_iterator_product

# left_

# right_

# current_cond_
# left_neg_

# right_neg_

+ tgba_succ_iterator_product()
+ ~tgba_succ_iterator_product()

+ current_state()
+ current_condition()
+ current_acceptance_conditions()

Public Member Functions

 tgha_succ_iterator_produftgba_succ_iteratorleft, tgha_succ_iteratofright, bdd left_neg, bdd
right_neg)

« virtual ~tgba_succ _iterator_produ@t

* void first ()

Position the iterator on the first successor (if any).

* void next()
Jump to the next successor (if any).

 booldone() const
Check whether the iteration is finished.

 state_product current_staté) const
Get the state of the current successor.

« bddcurrent_conditior{) const
Get the condition on the transition leading to this successor.

« bddcurrent_acceptance_conditiof)xonst
Get the acceptance conditions on the transition leading to this successor.

Protected Attributes

 tgha_succ_iterator left_
 tgba_succ_iterator right_
bddcurrent_cond_
bddleft_neg_
bddright_neg_
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Private Member Functions

« void step ()
Internal routines to advance to the next successor.

« void next_non_false()

7.80.1 Detailed Description

Iterate over the successors of a product computed on the fly.

7.80.2 Constructor & Destructor Documentation

7.80.2.1 spot::tgba_succ_iterator_product::tgba_succ_iterator_productt¢ba_succ_iteratorx left,
tgba_succ_iteratorx right, bdd left_neg bdd right_neg)

7.80.2.2 virtual spot::itgba_succ_iterator_product:~tgba_succ_iterator_product() [virtual]

7.80.3 Member Function Documentation

7.80.3.1 bdd spot::itgba_succ_iterator_product::current_acceptance_conditions 0 const
[virtual]

Get the acceptance conditions on the transition leading to this successor.

Implementsspot::tgba_succ_iterator

7.80.3.2 bdd spot::itgba_succ_iterator_product::current_condition () const [virtual]
Get the condition on the transition leading to this successor.
This is a boolean function of atomic propositions.

Implementsspot::tgha_succ_iterator

7.80.3.3 state_productt spot::itgba_succ_iterator_product::current_state () const [virtual]
Get the state of the current successor.

Note that the same state may occur at different points in the iteration. These actually correspond to the
same destination. It just means there were several transitions, with different conditions, leading to the same
state.

Implementsspot::tgha_succ_iterator

7.80.3.4 bool spot::tgba_succ_iterator_product::done () const[virtual]
Check whether the iteration is finished.

This function should be called after any callftost() ornext() and before any enquiry about the
current state.

The usual way to do this is withfar loop.
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for (s->first(); !s->done(); s->next())

Implementsspot::itgba_succ_iterator

7.80.3.5 void spot::tgba_succ_iterator_product::first () [virtual]
Position the iterator on the first successor (if any).

This method can be called several times to make multiple passes over successors.

Warning:
One should always catlone() to ensure there is a successor, even #itgt() . A common trap
is to assume that there is at least one successor: this is wrong.

Implementsspot::tgba_succ_iterator

7.80.3.6 void spot::tgba_succ_iterator_product::next () [virtual]

Jump to the next successor (if any).

Warning:
Again, one should always calbne() to ensure there is a successor.

Implementsspot::tgha_succ_iterator
7.80.3.7 void spot::tgba_succ_iterator_product::next_non_false ()[private]

7.80.3.8 void spot::tgba_succ_iterator_product::step_ () [private]

Internal routines to advance to the next successor.

7.80.4 Member Data Documentation

7.80.4.1 bddspot::itgba succ_iterator_product::current_cond_ [protected]
7.80.4.2 tgba_succ_iteratok spot::itgba_succ_iterator_product::left  [protected]
7.80.4.3 hddspot::itgba_succ_iterator_product::left_ neg_ [protected]

7.80.4.4 tgba_succ_iterator spot::tgba_succ_iterator_product::right_ [protected]

7.80.4.5 bddspot::tgba_succ_iterator_product::right_neg_ [protected]

The documentation for this class was generated from the following file:

* tgbatgbaproduct.hh
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7.81 spot::itgba_tba_proxy Class Reference

Degeneralize apot::tgbeaon the fly.
#include  <tgba/tgbatba.hh >
Inheritance diagram for spot::tgba_tba_proxy:

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()

# compute_support_variables()

?

spot::tgba_tba_proxy

._cycle_
- the_acceptance_col

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
+ state_is_accepting()

# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

Collaboration diagram for spot::tgba_tba_proxy:

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.81 spot:tgba_tba_proxy Class Reference 265

spot::state

+ compare()
+ hash()
+ clone()
+ ~state()
)
last_support_variables_input_
last_support_conditions_input_

|
spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_|
- last_support_variables_input_

- last_support_variables_output_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

spot::tgba_tba_proxy

-a_
- acc_cycle_
- the_acceptance_cond_

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
+ state_is_accepting()

# compute_support_conditions(
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

Public Types

* typedef std::lisk bdd> cycle_list

Public Member Functions

« tgha_tba_proxyconsttgbaxa)

virtual ~tgba_tba_proxy)

virtual statex get_init_statg) const
Get the initial state of the automaton.

virtual tgba_succ_iterator succ_iter(conststatexlocal_state, consttatexglobal_ state=0, const
tgbaxglobal_automaton=0) const

Get an iterator over the successordafal_state

virtual bdd_dictx get_dict() const
Get the dictionary associated to the automaton.
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« virtual std::stringformat_stat€conststatexstatg const
Format the state as a string for printing.

* virtual statex project_statéconststatexs, constgbasxt) const
Project a state on an automata.

« virtual bddall_acceptance_conditioifsconst
Return the set of all acceptance conditions used by this automaton.

« virtual bddneg_acceptance_conditiof)sonst
Return the conjuction of all negated acceptance variables.

* boolstate_is_acceptin@onststatexstatg const
Whether the state is accepting.

« bddsupport_conditiongconststatexstatg const
Get a formula that must hold whatever successor is taken.

« bddsupport_variableconststatexstatg const
Get the conjunctions of variables tested by the outgoing transitioatatd

Protected Member Functions

* virtual bddcompute_support_conditioifsonststatexstatg const
Do the actual computation afiba::support_conditions()

« virtual bddcompute_support_variablésonststatexstat§ const
Do the actual computation afba::support_variables()

Private Member Functions

 tgha tba_proxyconsttgba_tba proxg)

 tgha tba_ proxy tgba tba_ proxy::operatoieonsttgba_tba proxy)
Private Attributes

e consttgbax a_
 cycle_listacc_cycle_
* bddthe_acceptance_cond_

7.81.1 Detailed Description

Degeneralize apot::tgbeaon the fly.
This class acts as a proxy in front o§pot::tgbathat should be degeneralized on the fly.

This automaton is apot::tgbhabut it will always have exactly one acceptance condition.
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The degeneralization is done by synchronizing the input automaton with a "counter” automaton such as the
one shown in "On-the-fly Verification of Linear Temporal Logic" (Jean-Michel Couveur, FME99).

If the input automaton uses N acceptance conditions, the output automaton can have at most max(N,1)+1
times more states and transitions.

7.81.2 Member Typedef Documentation

7.81.2.1 typedef std::liskbdd> spot::tgba_tba_proxy::cycle_list

7.81.3 Constructor & Destructor Documentation

7.81.3.1 spot::tgba tba proxy::tgba_ tba proxy (constgba * a)

7.81.3.2 virtual spot::tgba_tba_proxy:~tgba tba_proxy() [virtual]

7.81.3.3 spot::itgba_tba_proxy::itgba tba_ proxy (consigba_tba_proxy &) [private]

7.81.4 Member Function Documentation

7.81.4.1 virtual bdd spot::itgba_tba_proxy::all_acceptance_conditions () constvirtual]
Return the set of all acceptance conditions used by this automaton.

The goal of the emptiness check is to ensure that a strongly connected component walks through each of
these acceptiong conditions. Il.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::tgha

7.81.4.2 virtual bdd spot::tgba_tba_proxy::compute_support_conditions (cons$tate x statg const
[protected, virtual]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgba

7.81.4.3 virtual bdd spot::itgba_tba_proxy::compute_support_variables (consstate * state const
[protected, virtual]

Do the actual computation ¢dba::support_variables()

Implementsspot::tgba

7.81.4.4 virtual std:string spot:tgba_tba_ proxy::format_state (const state x stat§ const
[virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::tgha
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7.81.4.5 virtualbdd_dictx spot::tgba_tba_proxy::get_dict () const [virtual]
Get the dictionary associated to the automaton.

State are represented as BDDs. The dictionary allows to map BDD variables back to formulae, and vice
versa. This is useful when dealing with several automata (which may use the same BDD variable for
different formula), or simply when printing.

Implementsspot::tgba

7.81.4.6 virtualstatex spot::tgba_tba_proxy::get _init_state () const [virtual]
Get the initial state of the automaton.

The state has been allocated witkw. It is the responsability of the caller ttelete it when no longer
needed.

Implementsspot::tgha

7.81.4.7 virtual bdd spot::itgba_tba_proxy::neg_acceptance_conditions () consjvirtual]
Return the conjuction of all negated acceptance variables.

For instance if the automaton uses varialles[a] , Acc[b] andAcc[c] to describe acceptance sets,
this function should returtAcc[a]&!Acc[b]&!Acc[c]

This is useful when making products: each operand’s condition set should be augmented wéb the
acceptance_conditionggj the other operand.

Implementsspot::tgha

7.81.4.8 virtual statex spot::itgba tba_proxy::project_state (conststate * s, consttgba * t) const
[virtual]

Project a state on an automata.

This converts, into that correspondingpot::statdor t. This is useful when you have the state of a product,
and want restrict this state to a specific automata occuring in the product.

It goes without saying thatandt should be compatible (i.es,is a state of).
Returns:

0 if the projection fails §is unrelated td), or a newstate x (the projected state) that must be deleted
by the caller.

Reimplemented fromspot::tghba

7.81.4.9 bool spot::tgba_tba_proxy::state_is_accepting (constate x statg const
Whether the state is accepting.

A particularity of a spot::tgba_tba proxy automaton is that when a state has an outgoing accepting arc, all
its outgoing arcs are accepting. The state itself can therefore be considered accepting. This is useful to
many algorithms working on degeneralized automata with state acceptance conditions.

7.81.4.10 virtual tgba_succ_iteratos spot::tgba_tba_proxy::succ_iter (conststate  local_state
conststate x global_state= 0, consttgba * global_automaton= 0) const [virtual]

Get an iterator over the successorsonfal_state
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The iterator has been allocated witew. It is the responsability of the caller tielete it when no longer
needed.

During synchornized products, additional informations are passed about the entire product and its state.
Recall that products can be nested, forming a trespof::tgbavhere most values are computed on demand.
global_automatomlesignate the roapot::tgbaandglobal_statdts state. This two objects can be used by
succ_iter(to restrict the set of successors to compute.

Parameters:
local_state The state whose successors are to be explored. This pointer is not adopted in any way by
succ_iter , and it is still the caller's responsability to delete it when appropriate (this can be
done during the lifetime of the iterator).

global_stateln a product, the state of the global product automaton. Otherwise, Olddkée state
global_statds not adopted bgucc _iter

global_automatonIn a product, the global product automaton. Otherwise, O.

Implementsspot::tgha

7.81.4.11 bdd spot::tgba::support_conditions (consttate x statg const [inherited]
Get a formula that must hold whatever successor is taken.

Returns:
A formula which must be verified for all successorsstdte

This can be as simple &sldtrue , or more completely the disjunction of the condition of all successors.
This is used as an hint lyucc_iter() to reduce the number of successor to compute in a product.

Sub classes should implememimpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

7.81.4.12 bdd spot::tgha::support_variables (consdtate x state const [inherited]

Get the conjunctions of variables tested by the outgoing transitiosts tef

All variables tested by outgoing transitions must be returned. This is mandatory.

This is used as an hint by soreecc_iter() to reduce the number of successor to compute in a product.

Sub classes should implemermmpute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

7.81.4.13 tgba tba_ proxy& spot::itgba_tba_ proxy::tgba_tba proxy::operator= (const tgha tba_-
proxy &) [private]

7.81.5 Member Data Documentation

7.81.5.1 constgbax spot::itgba_tba proxy::a_ [private]

7.81.5.2 cycle_listspot::tgba_tba_proxy::acc_cycle_ [private]
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7.81.5.3 bddspot::tgba_tba_proxy::the_acceptance_cond_[private]

The documentation for this class was generated from the following file:

« tgbatgbatba.hh

7.82 spot::ltl::unabbreviate_logic_visitor Class Reference

Clone and rewrite a formula to remove most of the abbreviated logical operators.
#include  <ltlvisit/lunabbrev.hh >

Inheritance diagram for spot::ltl::unabbreviate logic_visitor:

spot::ltl:visitor

spot::ltl::clone_visitor

# result_

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

+ unabbreviate_logic_visitor()

+ ~unabbreviate_logic_visitor()
+ visit()

+ recurse()

+ visit()
+ visit()

?

spot::ltl::unabbreviate_ltl_visitor

+ unabbreviate_ltl_visitor()
+ ~unabbreviate_lt|_visitor()
+ visit()

+ recurse()

Collaboration diagram for spot::ltl::unabbreviate_logic_visitor:
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spot::ltl::formula
spot::ltl::visitor
+ ~formula()
+ visit() + accept()
+ visit() + accept()
+ visit() +ref()
+ visit() + unref()
+ visit() #ref ()
# unref_()
A
result_

/

L

spot::ltl::clone_visitor

# result_

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

+ unabbreviate_logic_visitor()
+ ~unabbreviate_logic_visitor()
+ visit()

+ recurse()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

Public Member Functions

* unabbreviate_logic_visitd)

« virtual ~unabbreviate_logic_visitq)
« void visit (binop*xbo)

« virtual formulax recursgformulaxf)
« void visit (atomic_propap)

* void visit (unopx*uo)

« void visit (binop xbo)

« void visit (multop xmo)

« void visit (constantc)

« formulax result() const

Protected Attributes

 formulax result_

Private Types

« typedefclone_visitorsuper
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7.82.1 Detailed Description

Clone and rewrite a formula to remove most of the abbreviated logical operators.

This will rewrite binary operators such dsnop::Implies binop::Equals, andbinop::Xor, using only
unop::Not multop::Or, andmultop::And

This visitor is public, because it's convenient to derive from it and override some of its methods. But if you
just want the functionality, consider usisgot::Itl::unabbreviate_loginstead.

7.82.2 Member Typedef Documentation

7.82.2.1 typedetlone_visitorspot::ltl::unabbreviate_logic_visitor::super [private]

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

7.82.3 Constructor & Destructor Documentation

7.82.3.1 spot::ltl::unabbreviate_logic_visitor::unabbreviate_logic_visitor ()

7.82.3.2 virtual spot::ltl::unabbreviate_logic_visitor::~unabbreviate_logic_visitor 0
[virtual]

7.82.4 Member Function Documentation

7.82.4.1 virtualformula = spot::ltl::unabbreviate logic_visitor::recurse (formula « f) [virtual]

Reimplemented fromspot::ltl::clone_visitor

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

7.82.4.2 formulax spot::ltl::clone_visitor::result () const [inherited]

7.82.4.3 void spot::ltl::clone_visitor::visit (constant C)

7.82.4.4 void spot::ltl::clone_visitor::visit (multop * mo)

7.82.4.5 void spot::ltl::clone_visitor::visit (binop * bo)

7.82.4.6 void spot::ltl::clone_visitor::visit (unop * uo)

7.82.4.7 void spot::ltl::clone_visitor::visit (atomic_prop * ap)

7.82.4.8 void spot::ltl::unabbreviate_logic_visitor::visit (binop * bo) [virtual]

Reimplemented fromspot::ltl::clone_visitor
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7.82.5 Member Data Documentation

7.82.5.1 formulax spot::ltl::clone_visitor::result_ [protected, inherited]

The documentation for this class was generated from the following file:

« [tlvisit/lunabbrev.hh

7.83 spot::ltl::unabbreviate Itl_visitor Class Reference

Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.
#include  <ltlvisit/tunabbrev.hh >

Inheritance diagram for spot::Itl::unabbreviate_|tl_visitor:

spot::ltl:visitor

spot::ltl::clone_visitor

# result_

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

?

spot::ltl::unabbreviate_logic_visitor

+ unabbreviate_logic_visitor()
+ ~unabbreviate_logic_visitor()
+ visit()

+ recurse()

+ visit()

+ unabbreviate_lt|_visitor()
+ ~unabbreviate_ltl_visitor()
+ visit()

+ recurse()

Collaboration diagram for spot::ltl::unabbreviate_|Itl_visitor:
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spot::ltl::formula
spot::ltl::visitor
+ ~formula()
+ visit() + accept()
+ visit() + accept()
+ visit() + ref()
+ visit() + unref()
+ visit() #ref ()
# unref_()
/result_

L

spot::ltl::clone_visitor

# result_

+ clone_visitor()
+ ~clone_visitor()
+ result()

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

[

spot::ltl::unabbreviate_logic_visitor

+ unabbreviate_logic_visitor()
+ ~unabbreviate_logic_visitor()
+ visit()

+ recurse()

+ visit()

+ visit()
+ visit()
+ visit()
+ visit()

+ unabbreviate_lt|_visitor()
+ ~unabbreviate_ltl_visitor()
+ visit()

+ recurse()

Public Member Functions

 unabbreviate_Itl visitof)

« virtual ~unabbreviate_|[tl_visitof)
* void visit (unop=*uo)

« formulax recursegformulasxf)

« void visit (binop xbo)

« void visit (atomic_proprap)

* void visit (multop xmo)

* void visit (constantc)
 formulax result() const

Protected Attributes

 formulax result_
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Private Types

« typedefunabbreviate logic_visit@uper

7.83.1 Detailed Description

Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

The rewriting performed on logical operator is the same as the one daspohyltl::unabbreviate logic_-
visitor.

This will also rewrite unary operators suchwa®op::F andunop::G using onlybinop::U, andbinop::R
This visitor is public, because it's convenient to derive from it and override some of its methods. But if you
just want the functionality, consider usisgot::Itl::unabbreviate_lihstead.

7.83.2 Member Typedef Documentation

7.83.2.1 typedef unabbreviate_logic_visitor spot::ltl::unabbreviate_Itl_visitor::super
[private]

Reimplemented fromspot::ltl::unabbreviate logic_visitor

7.83.3 Constructor & Destructor Documentation

7.83.3.1 spot:ltl::unabbreviate_ltl_visitor::unabbreviate_Itl_visitor ()

7.83.3.2 virtual spot::ltl::unabbreviate_ltl_visitor:: ~unabbreviate_ltl_visitor () [virtual]

7.83.4 Member Function Documentation

7.83.4.1 formulax spot::ltl::unabbreviate_|Itl_visitor::recurse ( formula « f) [virtual]

Reimplemented frorspot::ltl::unabbreviate_logic_visitor

7.83.4.2 formula=x spot::ltl::clone_visitor::result () const [inherited]

7.83.4.3 void spot::ltl::clone_visitor::visit (constantx ¢) [inherited]

7.83.4.4 void spot::ltl::clone_visitor::visit (multop * mo) [inherited]

7.83.4.5 void spot::ltl::clone_visitor::visit (atomic_prop = ap) [inherited]

7.83.4.6 void spot::ltl::unabbreviate_logic_visitor::visit (binop * bo) [virtual, inherited]

Reimplemented frorspot::ltl::clone_visitor

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



7.84 spot:ltl::unop Class Reference 276

7.83.4.7 void spot::ltl::unabbreviate_Itl_visitor::visit (unop x uo) [virtual]
Reimplemented fromspot::ltl::clone_visitor
7.83.5 Member Data Documentation

7.83.5.1 formulasx spot::ltl::clone_visitor::result_  [protected, inherited]

The documentation for this class was generated from the following file:

« [tlvisit/tunabbrev.hh

7.84 spot::ltl::unop Class Reference

Unary operator.
#include  <ltlast/unop.hh >

Inheritance diagram for spot::ltl::unop:

spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

‘f

spot::ltl::ref_formula

- ref_counter_

# ~ref_formula()
# ref_formula()
#ref_()

# unref_()

# ref_count_()

‘f

spot::ltl::unop

# instances

-op_
- child_

+ accept()

+ accept()

+ child()

+ child()

+0p()

+ op_name()

+ instance()

+ instance_count()
# unop()

# ~unop()

Collaboration diagram for spot::Itl::unop:
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spot::ltl::formula

+ ~formula()
+ accept()

+ accept()

+ ref()

+ unref()
#ref ()

# unref_()

A
|

| spot::ltl::ref_formula

| - ref_counter_

I child # ~ref_formula()

| - # ref_formula()
#ref_()

| # unref_()

# ref_count_()

|
| ;
|

spot::Itl::unop

# instances
- 0p_
- child_

+ op_name()
+ instance()
+ instance_count()

Public Types

e enumtype{ Not, X, F, G}

Public Member Functions

virtual void accept(visitor &v)
Entry point for vspot::ltl::visitor instances.

virtual void accept(const_visitor&v) const
Entry point for vspot::ltl::const_visitor instances.

constformulax child () const
Get the sole operand of this operator.

formulax child ()
Get the sole operand of this operator.

typeop () const
Get the type of this operator.

const chak op_namg) const
Get the type of this operator, as a string.
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 formulax ref ()
clone this node

Static Public Member Functions

 unopx instancgtypeop, formulaxchild)
« unsignednstance_coun()

Number of instantiated unary operators. For debugging.

« void unref(formulaxf)
release this node

Protected Types

* typedef std::pai: type formulax > pair
* typedef std::mag pair, formulax > map

Protected Member Functions

« unop(typeop, formulaxchild)
virtual ~unop()
void ref ()

increment reference counter if any

boolunref ()

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

 unsignedef_count ()
Number of references to this formula.

Static Protected Attributes

* mapinstances

Private Attributes

* typeop_
 formulax child_

7.84.1 Detailed Description

Unary operator.
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7.84.2 Member Typedef Documentation

7.84.2.1 typedef std::mapcpair, formulax> spot::ltl::unop::map [protected]

7.84.2.2 typedef std::paiktype, formulax> spot::ltl::unop::pair  [protected]

7.84.3 Member Enumeration Documentation

7.84.3.1 enunspot::ltl::unop::type

Enumeration values:
Not

X
=
G

7.84.4 Constructor & Destructor Documentation

7.84.4.1 spot:ltl::unop::unop (type op, formula * child) [protected]

7.84.4.2 virtual spot::ltl::unop:: ~unop () [protected, virtual]

7.84.5 Member Function Documentation

7.84.5.1 virtual void spot::ltl::unop::accept (const_visitor& V) const [virtual]
Entry point for vspot::ltl::const_visitor instances.

Implementsspot::ltl::formula

7.84.5.2 virtual void spot::ltl::unop::accept (visitor & v) [virtual]
Entry point for vspot::ltl::visitor instances.

Implementsspot::Itl::formula

7.84.5.3 formulax spot::Itl::unop::child ()

Get the sole operand of this operator.

7.84.5.4 constormulax spot::ltl::unop::child () const

Get the sole operand of this operator.

7.84.5.5 unopx spot::ltl::unop::instance (type op, formula * child) [static]

Build an unary operator with operatiap and childchild.

7.84.5.6 unsigned spot::ltl::unop::instance_count () [static]

Number of instantiated unary operators. For debugging.
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7.84.5.7 type spot::ltl::unop::op () const
Get the type of this operator.

7.84.5.8 const chaf spot::ltl::unop::op_name () const

Get the type of this operator, as a string.

7.84.5.9 formulax spot:ltl::formula::ref ()  [inherited]
clone this node

This increments the reference counter of this node (if one is used). You should almost never use this method
directly as it doesn’t touch the children. If you want to clone a whole formulaspse:ltl::clone()instead.

7.84.5.10 void spot::ltl::ref_formula:iref_ () [protected, virtual, inherited]
increment reference counter if any

Reimplemented frorspot::ltl::formula

7.84.5.11 unsigned spot::ltl::ref_formula::ref_count_ () [protected, inherited]

Number of references to this formula.

7.84.5.12 void spot::ltl::formula::unref (formula * f) [static, inherited]
release this node

This decrements the reference counter of this node (if one is used) and can free the object. You should
almost never use this method directly as it doesn't touch the children. If you want to release a whole
formula, usespot::Itl::destroy(jinstead.

7.84.5.13 bool spot::ltl::ref_formula::unref () [protected, virtual, inherited]

decrement reference counter if any, return true when the instance must be deleted (usually when the counter
hits 0).

Reimplemented frorspot::ltl::formula

7.84.6 Member Data Documentation

7.84.6.1 formulasx spot:ltl::unop::child_  [private]

7.84.6.2 map spot::ltl::unop::instances [static, protected]

7.84.6.3 type spot:ltl::unop::op_ [private]

The documentation for this class was generated from the following file:

« |tlastunop.hh
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7.85 spot::ltl::visitor Struct Reference

Formula visitor that can modify the formula.
#include  <ltlast/visitor.hh >

Inheritance diagram for spot::Itl::visitor:

spot::Itl::postfix_visitor

spot::ltl::clone_visitor
# result + postfix_visitor()
— + ~postfix_visitor()

+ clone_visitor() + visit()
+ ~clone_visitor() + visit()
+ result() + visit()
+ visit() + visit()
+ visit() + visit()
+ visit() + doit()
+ visit() + doit()
+ visit() + doit()
+ recurse() + doit()

+ doit()

+ doit_default()

spot::Itl::simplify_f_g_visitor

spot::ltl::unabbreviate_logic_visitor

+ simplify_f_g_visitor()
+ ~simplify_f_g_visitor()
+ visit()

+ recurse()

+ visit()

+ unabbreviate_logic_visitor()

+ ~unabbreviate_logic_visitor()

+ visit()

+ recurse()

+ visit()

+ visit()

+ visit()

+ visit()
()

+ visit

Public Member Functions

* virtual void visit (atomic_propxnode)=0
« virtual void visit (constantnode)=0

« virtual void visit (binop*node)=0

« virtual void visit (unop=node)=0

« virtual void visit (multop*node)=0

7.85.1 Detailed Description

Formula visitor that can modify the formula.

Writing visitors is the prefered way to traverse a formula, since it doesn’t involve any cast.

T

spot::ltl::unabbreviate_ltl_visitor

+ unabbreviate_Itl_visitor()
+ ~unabbreviate_ItI_visitor()
+ visit()

+ recurse()
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If you do not need to modify the visited formula, inherit frapot::Ittconst_visitolinstead.

7.85.2 Member Function Documentation
7.85.2.1 virtual void spot::ltl::visitor::visit ( multop « node [pure virtual]

Implemented irspot::ltl::clone_visitorandspot::ltl::postfix_visitor

7.85.2.2 virtual void spot::ltl::visitor::visit ( unop * node [pure virtual]

Implemented irspot::ltl::clone_visitoyspot::ltl::postfix_visitor andspot::ltl::unabbreviate_Itl_visitor

7.85.2.3 virtual void spot::ltl::visitor::visit ( binop * node [pure virtual]

Implemented irspot::ltl::clone_visitoy spot::ltl::unabbreviate logic_visitpspot::ltl::postfix_visitoy and
spot::ltl::simplify_f g_visitor

7.85.2.4 virtual void spot::ltl::visitor::visit ( constantx nodg [pure virtual]

Implemented irspot::Itl::clone_visitorandspot::Itl::postfix_visitor

7.85.2.5 virtual void spot::ltl::visitor::visit ( atomic_prop « nodg [pure virtual]
Implemented irspot::Itl::clone_visitorandspot::ltl::postfix_visitor

The documentation for this struct was generated from the following file:

* [tlastNisitor.hh

8 spot File Documentation

8.1 mainpage.dox File Reference

8.2 gspn/common.hh File Reference

#include  <string >
#include  <iosfwd >

Include dependency graph for common.hh:

string iosfwd

\/

common.hh

This graph shows which files directly or indirectly include this file:
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common.hh

Namespaces

* namespacepot

Classes

« classspot::gspn_exeption
An exeption used to forward GSPN errors.

Functions

* std::ostream &operatok < (std::ostream &0s, const gspn_exeption &e)

8.2.1 Function Documentation

8.2.1.1 std::ostream& operatok < (std::ostream & 0s const gspn_exeption &)

8.3 gspn/gspn.hh File Reference

#include  <string >
#include "tgba/tgba.hh"
#include "common.hh"
#include "ltlenv/declenv.hh”

Include dependency graph for gspn.hh:

string

environment.hh

iosfwd

ltivisit/destroy.hh

lbdddicl.hhl |comm0n.hh| llllast/atomicuorop.hhl

tgba/tgba.hh Itlenv/declenv.hh
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Namespaces

* namespacepot

Classes

« classspot::gspn_interface

8.4 gspn/ssp.hh File Reference

#include  <string >

#include "tgba/tgba.hh”

#include "common.hh"

#include "tgbaalgos/gtec/gtec.hh"
#include "tgbaalgos/gtec/ce.hh"
#include "ltlenv/declenv.hh"

Include dependency graph for ssp.hh:

iosfwd

‘
|tgbaalgos/gtec/ce.hh |_ | tgbaalgos/gtec/gtec.hh |
\

Namespaces

environment.hh

‘Itlast/atomicyrop.hh‘ ‘Itlvisit/destroy.hh

Itlenv/declenv.hh

* namespacepot

Classes

« classspot::gspn_ssp_interface

Functions

« emptiness_checkemptiness_check_ssp_sgeonst tgbasssp_automata)

« emptiness_checkemptiness_check ssp_shy séooinst tgbaxsssp_automata)
» emptiness_checkemptiness_check ssp_sfopnst tgbaxssp_automata)

e counter_example counter_example_sgponst emptiness_check_statissatus)
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8.4.1 Function Documentation

8.4.1.1 counter_examplecounter_example_ssp (const emptiness_check statustatug
8.4.1.2 emptiness_cheskemptiness_check _ssp_semi (const tghasp_automata
8.4.1.3 emptiness_cheekemptiness_check_ssp_shy (const tgbassp_automatpa

8.4.1.4 emptiness_cheekemptiness_check_ssp_shy semi (const tghasp_automatp

8.5 ltlast/allnodes.hh File Reference

Define all LTL node types.
#include "binop.hh"
#include "unop.hh"
#include "multop.hh"
#include "atomic_prop.hh"
#include "constant.hh"

Include dependency graph for allnodes.hh:

predecl.hh

string formula.hh

>

Itlenv/environment.hh iosfwd vector map refformula.hh

|atomiciprop.hh| |mu|top.hh| |unop.hh| |binop.hh| constant.hh

allnodes.hh

8.5.1 Detailed Description

Define all LTL node types.

This file is usually needed wheatefining a visitor. Prefer Itlast/predecl.hh when omlgclaring methods
and functions over LTL nodes.

8.6 lItlast/atomic_prop.hh File Reference

LTL atomic propositions.
#include  <string >

#include <iosfwd >

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



8.7 ltlast/binop.hh File Reference

286

#include  <map>
#include "refformula.hh"
#include "ltlenv/environment.hh"

Include dependency graph for atomic_prop.hh:

predecl.hh
A

string formula.hh

|It|env/envir0nment.hh| |refformula.hh| iosfwd
v

atomic_prop.hh

This graph shows which files directly or indirectly include this file:

allnodes.hh | |declenv.hh |

atomic_prop.hh

Namespaces

* namespacspot
* namespacspot::ltl

Classes

« classspot::ltl::atomic_prop
Atomic propositions.

8.6.1 Detailed Description

LTL atomic propositions.

8.7 ltlast/binop.hh File Reference

LTL binary operators.
#include  <map>

#include "refformula.hh"

map
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Include dependency graph for binop.hh:

predecl.hh
[

formula.hh
A;

map refformula.hh

7

This graph shows which files directly or indirectly include this file:

allnodes.hh

Namespaces

* namespacspot

* namespacspot::ltl
Classes

* classspot::ltl::binop
Binary operator.

8.7.1 Detailed Description

LTL binary operators.

This does not includNDand ORoperators. These are considered to be multi-operand operators (see
spot::Itl::multop.

8.8 ltlast/constant.hh File Reference

LTL constants.
#include “formula.hh"

Include dependency graph for constant.hh:
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predecl.hh

formula.hh

constant.hh

This graph shows which files directly or indirectly include this file:

allnodes.hh

constant.hh

Namespaces

* namespacspot
* namespacspot::ltl

Classes

« classspot::ltl::constant
A constant (True or False).

8.8.1 Detailed Description

LTL constants.

8.9 lItlast/formula.hh File Reference

LTL formula interface.
#include "predecl.hh"

Include dependency graph for formula.hh:

predecl.hh

formula.hh
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This graph shows which files directly or indirectly include this file:

Namespaces

* namespacspot

* namespacspot::ltl
Classes

« classspot::ltl::formula
An LTL formula.

8.9.1 Detailed Description

LTL formula interface.

8.10 ltlast/multop.hh File Reference

LTL multi-operand operators.
#include  <vector >
#include  <map>
#include "refformula.hh"

Include dependency graph for multop.hh:

predecl.hh
A;

formula.hh
A;

vector map refformula.hh
»\

This graph shows which files directly or indirectly include this file:
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allnodes.hh

Namespaces

* namespacspot
* namespacspot::ltl

Classes

« classspot::ltl::multop
Multi-operand operators.

« structspot::ltl::multop::paircmp
Comparison functor used internally lty.:multop.

8.10.1 Detailed Description

LTL multi-operand operators.

8.11 ltlast/predecl.hh File Reference

Predeclare all LTL node types.

This graph shows which files directly or indirectly include this file:

|formu|a.hh| |visit0r.hh|

predecl.hh

Namespaces
* namespacspot

* namespacspot::ltl

8.11.1 Detailed Description

Predeclare all LTL node types.

This file is usually used whegeclaring methods and functions over LTL nodes. Use lItlast/allnodes.hh or
an individual header when the definition of the node is actually needed.

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



8.12 ltlast/refformula.hh File Reference

291

8.12 ltlast/refformula.hh File Reference

Reference-counted LTL formulae.
#include "formula.hh"

Include dependency graph for refformula.hh:

predecl.hh

formula.hh

refformula.hh

This graph shows which files directly or indirectly include this file:

allnodes.hh

declenv.hh

| unop.hh | | multop.hh | | atomic_prop.hh

refformula.hh

Namespaces

* namespacspot
* namespacspot::ltl

Classes

* classspot::ltl::ref_formula
A reference-counted LTL formula.

8.12.1 Detailed Description
Reference-counted LTL formulae.

8.13 Itlast/unop.hh File Reference

LTL unary operators.
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#include  <map>
#include "refformula.hh"

Include dependency graph for unop.hh:

predecl.hh
A

formula.hh

]

map refformula.hh

i

7

This graph shows which files directly or indirectly include this file:

allnodes.hh

unop.hh

Namespaces

* namespacspot
* namespacspot::ltl

Classes

* classspot::ltl::unop
Unary operator.

8.13.1 Detailed Description

LTL unary operators.

8.14 ltlast/visitor.hh File Reference

LTL visitor interface.
#include "predecl.hh"

Include dependency graph for visitor.hh:

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



8.15 ltlenv/declenv.hh File Reference 293

predecl.hh

This graph shows which files directly or indirectly include this file:

tunabbrev.hh

declenv.hh

|destroy.hh| |apcol|ect.hh| |Iunabbrev.hh| |simpfg,hh|

\
xostfm |clone.hﬁﬁ1form.hh| | reduce.hh |

Namespaces

* namespacspot

« namespacspot::ltl
Classes

* structspot::ltl::visitor
Formula visitor that can modify the formula.

* structspot::ltl::const_visitor
Formula visitor that cannot modify the formula.

8.14.1 Detailed Description

LTL visitor interface.

8.15 ltlenv/declenv.hh File Reference

#include "environment.hh"
#include  <string >
#include  <map>

#include "ltlvisit/destroy.hh”
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#include "ltlast/atomic_prop.hh"

Include dependency graph for declenv.hh:

predecl.hh

string Itlast/formula.hh Itlast/visitor.hh
v Y

[

map iosfwd |environment.hh | | refformula.hh | |I1Ivisit/postfix.hh|

Itlvisit/destroy.hh

Itlast/atomic_prop.hh

declenv.hh

This graph shows which files directly or indirectly include this file:

declenv.hh

Namespaces

* namespacspot

* namespacspot::ltl
Classes

« classspot::ltl::declarative_environment
A declarative environment.

8.16 Itlenv/defaultenv.hh File Reference

#include "environment.hh"

Include dependency graph for defaultenv.hh:
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predecl.hh
[

Itlast/formula.hh

string

environment.hh

defaultenv.hh

This graph shows which files directly or indirectly include this file:

|public.hh | |pub|ic.hh |

N/

defaultenv.hh

Namespaces

* namespacspot
* namespacspot::ltl

Classes

* classspot::ltl::default_environment
A laxist environment.

8.17 ltlenv/environment.hh File Reference

#include "ltlast/formula.hh"
#include  <string >

Include dependency graph for environment.hh:

predecl.hh
[

Itlast/formula.hh string

environment.hh

This graph shows which files directly or indirectly include this file:
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|a||nodes.hh| |dec|env.hh| |public.hh| |public.hh‘

| atomic_prop.hh | |defau|tenv.hh|

environment.hh

Namespaces

* namespacspot

* namespacspot::ltl
Classes

« classspot::ltl::environment
An environment that describes atomic propositions.

8.18 ltlparse/location.hh File Reference

#include  <iostream >
#include  <string >
#include "position.hh"

Include dependency graph for location.hh:

iostream string

location.hh

This graph shows which files directly or indirectly include this file:

|public.hh | |pub|ic.hh |

location.hh

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



8.18 ltlparse/location.hh File Reference 297

Namespaces

* namespacgy

Classes

« classyy::Location
Abstract aLocation

Functions

 const Locatioroperator+{const Location &begin, const Location &end)
Join twolLocationobjects to create &ocation

 const Locatioroperator+const Location &begin, unsigned width)
Add twoLocationobjects.

» Location & operator+=Location &res, unsigned width)
Add and assign &ocation

« std::ostream &peratox < (std::ostream &ostr, const Location &loc)
Intercept output stream redirection.

8.18.1 Detailed Description

Define the Location class.

8.18.2 Function Documentation

8.18.2.1 const Location operator+ (const Location &egin, unsignedwidth) [inline]

Add two Locationobjects.

8.18.2.2 const Location operator+ (const Location &egin const Location & end) [inline]

Join twolLocationobjects to create bocation

8.18.2.3 Location& operator+= (Location & res, unsignedwidth) [inline]

Add and assign &ocation

8.18.2.4 std::ostreamé& operatok < (std::ostream & ostr, const Location & loc) [inline]

Intercept output stream redirection.

Parameters:
ostr the destination output stream

loc areference to theocationto redirect

Avoid duplicate information.
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8.19 ltlparse/position.hh File Reference

#include <iostream >
#include  <string >

Include dependency graph for position.hh:

iostream string

AV

position.hh

This graph shows which files directly or indirectly include this file:

|public.hh | |pub|ic.hh |

location.hh

position.hh

Namespaces

* namespacgy

Classes

« classyy::Position
Abstract aPosition

Functions

« const Position &operator+=Position &res, const int width)

Add and assign &osition

 const Positioroperator+H{const Position &begin, const int width)

Add twoPositionobjects.

« const Position &operator-5(Position &res, const int width)

Add and assign &osition

« const Positioroperator{const Position &begin, const int width)

Add twoPositionobjects.
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* std::ostream &operatox < (std::ostream &ostr, const Position &pos)
Intercept output stream redirection.

8.19.1 Detailed Description

Define the Location class.

8.19.2 Function Documentation

8.19.2.1 const Position operator+ (const Position &egin const intwidth) [inline]

Add two Positionobjects.

8.19.2.2 const Position& operator+= (Position &es, const intwidth) [inline]

Add and assign Rosition

8.19.2.3 const Position operator- (const Position &egin, const intwidth) [inline]

Add two Positionobjects.

8.19.2.4 const Position& operator-= (Position &es const intwidth) [inline]

Add and assign Rosition

8.19.2.5 std::ostreamé& operatok < (std::ostream & ostr, const Position &pog [inline]

Intercept output stream redirection.

Parameters:
ostr the destination output stream

pos a reference to thBositionto redirect

8.20 Itlparse/public.hh File Reference

#include "ltlast/formula.hh”

#include "location.hh"

#include "ltlenv/defaultenv.hh”
#include  <string >

#include <list >

#include  <utility >

#include  <iosfwd >

Include dependency graph for public.hh:
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predecl.hh
A

iostream string

environment.hh

[1ocation.hh| list || utlty | iosfwd

| ltlenv/defaultenv.hh |

Namespaces

* namespacspot

* namespacspot::ltl
Typedefs

* typedef std::pai yy::Location std::string> parse_error
A parse diagnostic with its location.

* typedef std::list parse_error- parse_error_list
A list of parser diagnostics, as filled by parse.

Functions

« formula x parse (const std:string &ltl_string, parse_error_list &error_list, environment
&env=default_environment::instance(), bool debug=false)

Build a formula from an LTL string.

* bool format_parse_errorstd:.ostream &0s, const std::string &ltl_stringarse_error_lis&error_-
list)
Format diagnostics produced tspot::Itl::parse

8.20.1 Typedef Documentation
8.20.1.1 typedef std::paikyy::Location, std::string> spot::ltl::parse_error

A parse diagnostic with its location.

8.20.1.2 typedef std::liskparse_error> spot::ltl::parse_error_list

A list of parser diagnostics, as filled by parse.
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8.20.2 Function Documentation

8.20.2.1 bool format_parse_errors (std::ostream &0s, const std::string & Itl_string, parse_error_-
list & error_list)

Format diagnostics produced bpgot::ltl::parse

Parameters:
os Where diagnostics should be output.

Itl_string The string that were parsed.
error_list The error list filled byspot::Itl::parsewhile parsingdtl_string.

Returns:
true iff any diagnostic was output.

8.20.2.2 formulax parse (const std::string & Itl_string, parse_error_list & error_list, environment
& env=default_environment::instance() , bool debug= false )

Build a formula from an LTL string.

Parameters:
Itl_string The string to parse.

error_list A list that will be filled with parse errors that occured during parsing.
env The environment into which parsing should take place.
debug When true, causes the parser to trace its execution.

Returns:
A pointer to the formula built fronitl_string, or 0 if the input was unparsable.

Note that the parser usually tries to recover from errors. It can return an non zero value even if it encoun-
tered error during the parsing &f string. If you want to make surétl_string was parsed succesfully,
checkerror_list for emptiness.

Warning:
This function is not reentrant.

8.21 tgba/public.hh File Reference

#include "tgba.hh"

#include "tgbabddconcrete.hh"
#include "tgbabddconcreteproduct.hh"
#include "bddprint.nh"

Include dependency graph for public.hh:
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utility list
predecl.hh freelist.hh functional hash_map hash_set string
cassert cstddef bdd.h |I1Ias1/formu|a.hh| |misc/bddalloc.hh| |misc/hash.hh| set iosfwd
‘N
state.hh \ bdddict.hh
[ Y A
succiter.hh |stalebdd.hh| |tgbabddcoredata.hh| |bddprint.hh|
A
tgba.hh |succiterconcrete.hh| |tgbabddfactory.hh |

tgbabddconcrete.hh

tgbabddconcreteproduct.hh

public.hh

8.22 tgbaparse/public.hh File Reference

#include "tgba/tgbaexplicit.nh”
#include "ltlparse/location.hh"
#include "ltlenv/defaultenv.hh”
#include  <string >

#include  <list >

#include  <utility >

#include  <iosfwd >

Include dependency graph for public.hh:

functional hash_map hash_set string iostream
A
state.hh misc/hash.hh list iosfwd Itlast/formula.hh position.hh
Y

bdddict.hh environment.hh Itparse/location.hh

A

tgba.h Itlenv/defaultenv.hh

tgba/tgbaexplicit.hh utility

public.hh
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Namespaces

* namespacepot

Typedefs

* typedef std::pai yy::Location std::string> tgba_parse_error
A parse diagnostic with its location.

« typedef std::lisk tgba_parse_errar tgba_parse_error_list
A list of parser diagnostics, as filled by parse.

Functions

« tgha_explicitx tgba_parséconst std::string &filenamegba_parse_error_ligerror_list, bdd_dict
«dict, Itl::environment &env=lItl::default_environment::instance(), bool debug=false)

Build aspot::tgha_explicifrom a text file.

 boolformat_tgba_parse_errofstd::ostream &oggba_parse_error_ligterror_list)
Format diagnostics produced lspot::tgba_parse

8.22.1 Typedef Documentation
8.22.1.1 typedef std::paikyy::Location, std::string> spot::tgba_parse_error

A parse diagnostic with its location.

8.22.1.2 typedef std::lisktgba parse_error> spot::tgba_parse_error_list

A list of parser diagnostics, as filled by parse.

8.22.2 Function Documentation

8.22.2.1 bool format_tgba parse_errors (std::ostream &s tgba_parse_error_list& error_list)

Format diagnostics produced bgot::tgba_parse

Parameters:
os Where diagnostics should be output.

error_list The error list filled byspot::ltl::parsewvhile parsingtl_string.

Returns:
true iff any diagnostic was output.
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8.22.2.2 tgba_explici tgba_parse (const std::string &filename tgba_parse_error_list& error_list,
bdd_dict « dict, Itl::environment & env = ltl::default_environment::instance() , bool
debug=false )

Build aspot::tgba_explicifrom a text file.

Parameters:
filename The name of the file to parse.

error_list A list that will be filled with parse errors that occured during parsing.
dict The BDD dictionary where to use.

env The environment into which parsing should take place.

debug When true, causes the parser to trace its execution.

Returns:
A pointer to the tgba built fronfilename or 0 if the file could not be opened.

Note that the parser usually tries to recover from errors. It can return an non zero value even if it encoun-
tered error during the parsing fiename If you want to make surlenamewas parsed succesfully, check
error_list for emptiness.

Warning:
This function is not reentrant.

8.23 ltlparse/stack.hh File Reference

#include  <deque >

Include dependency graph for stack.hh:

deque

T

Namespaces

* namespacgy

Classes

* classyy::Stack< T, S >
* classyy::Slice< T, S>
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8.24 ltlvisit/apcollect.hh File Reference

#include  <set >
#include "ltlvisit/postfix.hh"

Include dependency graph for apcollect.hh:

predecl.hh

|Itlast/formula.hh| |It|ast/visitor.hh‘

set ltivisit/postfix.hh

|

apcollect.hh

Namespaces

* namespacspot

* namespacspot::ltl
Typedefs

* typedef std::set spot::ltl::atomic_prop > atomic_prop_set
Set of atomic propositions.

Functions

« atomic_prop_set atomic_prop_collecfconst formula«f, atomic_prop_sets=0)
Return the set of atomic propositions occurring in a formula.

8.24.1 Typedef Documentation

8.24.1.1 typedef std::setspot::ltl::atomic_prop > spot::ltl::atomic_prop_set
Set of atomic propositions.

8.24.2 Function Documentation

8.24.2.1 atomic_prop_set atomic_prop_collect (const formulax f, atomic_prop_setx s=0)

Return the set of atomic propositions occurring in a formula.

Parameters:
f the formula to inspect
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S an existing set to fill with atomic_propositions discovered, or O if the set should be allocated by the
function.

Returns:

A pointer to the supplied set, augmented with atomic propositions occurringfinor a newly
allocated set containing all these atomic propositiossi# O.

8.25 ltlvisit/basicreduce.hh File Reference

#include "ltlast/formula.hh"

Include dependency graph for basicreduce.hh:

predecl.hh

Itlast/formula.hh

basicreduce.hh

Namespaces

* namespacspot

* namespacspot::ltl
Functions

» formulax basic_reducéconst formulaxf)
Basic rewritings.

* boolis_GF(const formulaxf)
Whether a formula starts with GF.

* boolis_FG(const formulaxf)
Whether a formula starts with FG.

8.25.1 Function Documentation
8.25.1.1 formulax basic_reduce (const formulax f)

Basic rewritings.

8.25.1.2 bhoolis_FG (const formula: f)

Whether a formula starts with FG.
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8.25.1.3 bool is_GF (const formula: f)
Whether a formula starts with GF.
8.26 ltlvisit/clone.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"

Include dependency graph for clone.hh:

predecl.hh

g

[itastiormuta.nn|  [astvisitor.nh

clone.hh

/
I\

This graph shows which files directly or indirectly include this file:

tunabbrev.hh

|Iunabbrev.hh| |simpfg.hh|

Namespaces

* namespacspot

* namespacspot::ltl
Classes

* classspot::ltl::clone_visitor

Clone a formula.

Functions

 formulax clone(const formulaxf)
Clone a formula.
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8.26.1 Function Documentation

8.26.1.1 formulax clone (const formulax f)
Clone a formula.

8.27 ltlvisit/destroy.hh File Reference

#include "ltlvisit/postfix.hh"
Include dependency graph for destroy.hh:

predecl.hh

[itastiormuta.nn| - [astvisitor.nh

ltlvisit/postfix.hh

destroy.hh

This graph shows which files directly or indirectly include this file:

declenv.hh

destroy.hh

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« void destroy(const formulaxf)
Destroys a formula.

8.27.1 Function Documentation

8.27.1.1 void destroy (const formulak f)

Destroys a formula.
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8.28 ltlvisit/dotty.hh File Reference

#include <ltlast/formula.hh >
#include <ijosfwd >

Include dependency graph for dotty.hh:

predecl.hh
[

Namespaces

* namespacspot

* namespacspot::ltl
Functions

* std::ostream &dotty (std::ostream &0s, const formud)
Write a formula tree using dot's syntax.

8.28.1 Function Documentation

8.28.1.1 std::ostream& dotty (std::ostream &o0s, const formula x f)

Write a formula tree using dot’s syntax.

Parameters:
os The stream where it should be output.

f The formula to translate.

dot is part of the GraphViz packagetp://www.research.att.com/sw/tools/graphviz/

8.29 tgbaalgos/dotty.hh File Reference

#include "tgba/tgba.hh”
#include  <iosfwd >
Include dependency graph for dotty.hh:
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list utility
cstddef cassert bdd.h functional string hash_map hash_set | predecl.hh | |freelist.hh |
misc/hash hh set | [Wastformulanh| [miscibddaliochn] liostwd

bdddict.hh

Namespaces

* namespacepot

Functions

« std::ostream &otty reachabléstd::ostream &os, const tgbg)
Print reachable states in dot format.

8.29.1 Function Documentation

8.29.1.1 std::ostream& dotty reachable (std::ostream 8os, const tgbax Q)

Print reachable states in dot format.

8.30 ltlvisit/dump.hh File Reference

#include "ltlast/formula.hh"
#include <iosfwd >
Include dependency graph for dump.hh:

predecl.hh
[

Itlast/formula.hh iosfwd
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Namespaces

* namespacspot
« namespacspot::ltl

Functions

* std::ostream &lump(std::ostream &o0s, const formuid)
Dump a formula tree.

8.30.1 Function Documentation

8.30.1.1 std::ostream& dump (std::ostream &os const formula x f)

Dump a formula tree.

Parameters:
os The stream where it should be output.
f The formula to dump.

This is useful to display a formula when debugging.

8.31 ltlvisit/length.hh File Reference

#include "ltlast/formula.hh"

Include dependency graph for length.hh:

predecl.hh

Itlast/formula.hh

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« int length(const formulaxf)
Compute the length of a formula.
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8.31.1 Function Documentation

8.31.1.1 intlength (const formulax f)
Compute the length of a formula.

The length of a formula is the number of atomic properties, constants, and operators (logical and temporal)
occurring in the formula.

8.32 ltlvisit/lunabbrev.hh File Reference

#include "clone.hh"

Include dependency graph for lunabbrev.hh:

predecl.hh

asyformula.nh|  [iastvisitor.hh|

lunabbrev.hh

This graph shows which files directly or indirectly include this file:

tunabbrev.hh

lunabbrev.hh

Namespaces

* namespacspot

* namespacspot::ltl
Classes

« classspot::ltl::unabbreviate _logic_visitor
Clone and rewrite a formula to remove most of the abbreviated logical operators.

Functions

 formulax unabbreviate_logi¢const formulaxf)
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Clone and rewrite a formula to remove most of the abbreviated logical operators.

8.32.1 Function Documentation

8.32.1.1 formulax unabbreviate_logic (const formulax f)
Clone and rewrite a formula to remove most of the abbreviated logical operators.

This will rewrite binary operators such dsnop::Implies binop::Equals, andinop::Xor, using only
unop::Not multop::Or, andmultop::And

8.33 ltlvisit/nenoform.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"

Include dependency graph for nenoform.hh:

predecl.hh

|Itlast/formula.hh| |It|ast/visitor.hh‘

N

Namespaces

* namespacspot

* namespacspot::ltl
Functions

» formulax negative_normal_forrfconst formula«f, bool negated=false)
Build the negative normal form 6f

8.33.1 Function Documentation

8.33.1.1 formulax negative_normal_form (const formulax f, bool negated= false )
Build the negative normal form df

All negations of the formula are pushed in front of the atomic propositions.

Parameters:
f The formula to normalize.

negatedIf true , return the negative normal form tf
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Note that this will not remove abbreviated operators. If you want to remove abbreviations,
call spot:ltl::unabbreviate logicor spot::ltl::unabbreviate_ltlfirst. ~ (Calling these functions after
spot::ltl::negative_normal_formvould likely produce a formula which is not in negative normal form.)

8.34 ltlvisit/postfix.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"

Include dependency graph for postfix.hh:

predecl.hh

[itastiormuta.nn| - [astvisitor.nh

5

postfix.hh

This graph shows which files directly or indirectly include this file:

declenv.hh

|destroy.hh| |apco|lect.hh ‘

Namespaces

e namespacspot
* namespacspot::ltl

Classes

« classspot::ltl::postfix_visitor
Apply an algorithm on each node of an AST, during a postfix traversal.

8.35 ltlvisit/reduce.hh File Reference

#include "ltlast/formula.hh"
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#include "ltlast/visitor.hh"

Include dependency graph for reduce.hh:

predecl.hh

[itastormuta.nn|  [iastvisitor.nh

5

reduce.hh

Namespaces

* namespacspot
* namespacspot::ltl

Enumerations

e enumreduce_option§

Reduce_None 0, Reduce_Basics 1, Reduce_Syntactic_Implicatiors2, Reduce Eventuality -
And_Universality= 4,

Reduce Al=-1U}
Options forspot::ltl::reduce

Functions

 formulax* reduce(const formula«f, int opt=Reduce_All)
Reduce a formulé

* boolis_eventua(const formulaxf)
Check whether a formula is eventual.

« boolis_universalconst formulaxf)
Check whether a formula is universal.

8.35.1 Enumeration Type Documentation

8.35.1.1 enunreduce_options

Options forspot::ltl::reduce

Enumeration values:
Reduce_None No reduction.

Reduce_ BasicsBasic reductions.
Reduce_Syntactic_ImplicationsSomenzi & Bloem syntactic implication.
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Reduce_Eventuality And_Universalityetessami & Holzmann eventuality and universality reduc-
tions.

Reduce_All All reductions.

8.35.2 Function Documentation

8.35.2.1 boolis_eventual (const formula f)
Check whether a formula is eventual.

This comes from

@InProceedings{  etessami.00.concur,

author = {Kousha Etessami and Gerard J. Holzmann},

title = {Optimizing {B\"u}chi Automata},

booktitle = {Proceedings of the 11th International Conference on
Concurrency Theory (Concur'2000)},

pages = {153--167},

year = {2000},

editor = {C. Palamidessi},

volume = {1877},

series = {Lecture Notes in Computer Science},
publisher = {Springer-Verlag}

}

FIXME: Describe what eventual formulae are.

8.35.2.2 boolis_universal (const formula f)
Check whether a formula is universal.

FIXME: Describe what universal formulae are. Cite paper.
8.35.2.3 formulax reduce (const formulax f, int opt= Reduce_All )
Reduce a formulé.

Parameters:
f the formula to reduce

opt a conjonction okpot::ltl::reduce_optionspecifying which optimizations to apply.

Returns:
the reduced formula

8.36 ltlvisit/simpfg.hh File Reference

#include "clone.hh"

Include dependency graph for simpfg.hh:
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predecl.hh

Itlast/formula.hhl |Itlast/visitor.hh‘

simpfg.hh

Namespaces

* namespacspot
¢ namespacspot::ltl

Classes

« classspot::ltl::simplify_f g_visitor
Replacdrue U f andfalse R g byF f andG g

Functions

 formulax simplify_f g (const formulaxf)
Replacdrue U f andfalse R g byF f andG g

8.36.1 Function Documentation

8.36.1.1 formulax simplify_f g (const formula x f)
Replacdrue U f andfalse R g byF f andG g

8.37 ltlvisit/syntimpl.hh File Reference

#include "ltlast/formula.hh"

Include dependency graph for syntimpl.hh:

predecl.hh

Itlast/formula.hh

syntimpl.hh

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



8.38 ltlvisit/tostring.hh File Reference 318

Namespaces

* namespacspot
« namespacspot::ltl

Functions

* boolsyntactic_implicatior{const formulaxf1, const formulaxf2)
Syntactic implication.

« boolsyntactic_implication_nefronst formula«fl, const formulaxf2, bool right)
Syntactic implication.

8.37.1 Function Documentation

8.37.1.1 bool syntactic_implication (const formula: f1, const formula x f2)
Syntactic implication.

This comes from

@InProceedings{  somenzi.00.cav,

author = {Fabio Somenzi and Roderick Bloem},

title = {Efficient {B\"u}chi Automata for {LTL} Formulae},

booktitle = {Proceedings of the 12th International Conference on
Computer Aided Verification (CAV’'00)},

pages = {247--263},

year = {2000},

volume = {1855},

series = {Lecture Notes in Computer Science},
publisher = {Springer-Verlag}

}

8.37.1.2 bool syntactic_implication_neg (const formula f1, const formula x f2, bool right)
Syntactic implication.

If right==false, true if !f1< f2, false otherwise. If right==true, true if f& !f2, false otherwise.

8.38 ltlvisit/tostring.hh File Reference

#include  <ltlast/formula.hh >
#include  <iosfwd >
Include dependency graph for tostring.hh:
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predecl.hh
1;

Itlast/formula.hh iosfwd

tostring.hh

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« std::ostream &o_string(const formulaxf, std::ostream &0s)
Output a formula as a (parsable) string.

* std::stringto_string(const formulaxf)
Convert a formula into a (parsable) string.

* std::ostream &o_spin_stringconst formulaxf, std::ostream &0s)
Output a formula as a (parsable by Spin) string.

« std::stringto_spin_stringconst formulaxf)
Convert a formula into a (parsable by Spin) string.

8.38.1 Function Documentation

8.38.1.1 std::string to_spin_string (const formulax f)
Convert a formula into a (parsable by Spin) string.

Parameters:
f The formula to translate.

8.38.1.2 std::ostream& to_spin_string (const formulax f, std::ostream & 09)
Output a formula as a (parsable by Spin) string.

Parameters:
f The formula to translate.

os The stream where it should be output.
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8.38.1.3 std::string to_string (const formulasx f)

Convert a formula into a (parsable) string.

Parameters:
f The formula to translate.

8.38.1.4 std::ostream& to_string (const formulax f, std::ostream & 0s)

Output a formula as a (parsable) string.

Parameters:
f The formula to translate.

os The stream where it should be output.
8.39 ltlvisit/tunabbrev.hh File Reference

#include "ltlast/formula.hh"
#include "ltlvisit/lunabbrev.hh"

Include dependency graph for tunabbrev.hh:

predecl.hh

Hasformula.nh|  [iasvisitor.hh|

ltlvisit/lunabbrev.hh

tunabbrev.hh

Namespaces

* namespacspot

¢ namespacspot::ltl
Classes

« classspot::ltl::unabbreviate_Itl_visitor
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.
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Functions

« formulax unabbreviate_It{const formulaxf)
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

8.39.1 Function Documentation

8.39.1.1 formulax unabbreviate_ltl (const formula « f)

Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

The rewriting performed on logical operator is the same as the one dospohiyitl::unabbreviate logic
This will also rewrite unary operators suchwa®p::F andunop::G using onlybinop::U, andbinop::R

8.40 misc/bddalloc.hh File Reference

#include "freelist.hh"

#include <list >

#include  <utility >

Include dependency graph for bddalloc.hh:

list utility

freelist.nh

bddalloc.hh

This graph shows which files directly or indirectly include this file:

lbddprim.hhl |formu|a2bdd4hh| llgba.hhl ltgbabddcoredatahhl

bdddict.hh

bddalloc.hh

Namespaces

* namespacepot

Classes

* classspot::bdd_allocator
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Manage ranges of variables.

8.41 misc/bddlt.hh File Reference

#include <bdd.h >
#include <functional >

Include dependency graph for bddlt.hh:

bdd.h functional

L

This graph shows which files directly or indirectly include this file:

| magic.hh | | neverclaim.hh |

tgbatba.hh

Namespaces

* namespacepot

Classes

« structspot::bdd_less_than
Comparison functor for BDDs.

8.42 misc/escape.hh File Reference

#include  <iosfwd >
#include  <string >

Include dependency graph for escape.hh:
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iosfwd string

\/

Namespaces

+ namespacepot

Functions

« std::ostream &scape_sffstd::ostream &0s, const std::string &str)
Escape " and, characters instr.

« std::stringescape_stfconst std::string &str)
Escape " and, characters instr.

8.42.1 Function Documentation
8.42.1.1 std::string escape_str (const std::string &tr)

Escape " and characters irstr.

8.42.1.2 std::ostream& escape_str (std::ostream &s const std::string & str)

Escape " and characters irstr.

8.43 misc/freelist.hh File Reference

#include <list >
#include  <utility >

Include dependency graph for freelist.hh:

list utility

\/

freelist.hh

This graph shows which files directly or indirectly include this file:
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|bddprint.hh| |formu|a2bdd4hh| |1gba.hh| |tgbabddcoredata.hh

bdddict.hh
v

Namespaces

* namespacspot
Classes

« classspot::free_list

Manage list of free integers.
8.44 misc/hash.hh File Reference
#include  <string >
#include  <functional >
#include  <hash_map >
#include  <hash_set >
Include dependency graph for hash.hh:
string functional hash_map hash_set

This graph shows which files directly or indirectly include this file:
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tgbareduc.hh

explscc.hh

tgbaexplicit.hh

y

tgbabddcoredata.hh tgba.hh ‘ bddprint.hh ‘ | formula2bdd.hh |

y
bddicthh| [tgbabddconcretefactoryhh|  [nsheap.nh|

Namespaces

* namespacepot

Classes

« structspot::ptr_hash T >
A hash function for pointers.

* structspot::string_hash
A hash function for strings.

8.45 misc/minato.hh File Reference

#include <bdd.h >
#include <stack >
Include dependency graph for minato.hh:

bdd.h stack

\/

Namespaces

» namespacepot

Classes

« classspot::minato_isop
Generate an irredundant sum-of-products (ISOP) form of a BDD function.
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* structspot::minato_isop::local_vars
Internal variables fominato_isop

8.46 misc/version.hh File Reference

Namespaces

* namespacepot

Functions

 const chak version()
Return Spot’s version.

8.46.1 Function Documentation

8.46.1.1 const chaf version ()

Return Spot’s version.

8.47 tgba/bdddict.hh File Reference

#include "misc/hash.hh”
#include  <list >
#include  <set >
#include  <iosfwd >
#include  <bdd.h >
#include "ltlast/formula.hh"
#include "misc/bddalloc.hh”

Include dependency graph for bdddict.hh:

string functional hash_map hash_set

misc/hash.hh

list utility

freelist.hh

misc/bddalloc.hh

predecl.hh
4

ltlast/formula.hh

set iosfwd bdd.h

bdddict.hh

This graph shows which files directly or indirectly include this file:
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|bddprint.hh| |formu|a2bdd.hh| |Igba.hh| |tgbabddcoredata.hh

bdddict.hh

Namespaces

* namespacepot

Classes

* classspot::bdd_dict
Map BDD variables to formulae.

« classspot::bdd_dict::annon_free_list

8.48 tgba/bddprint.hh File Reference

#include  <string >

#include  <iosfwd >

#include "bdddict.hh"

#include  <bdd.h >

Include dependency graph for bddprint.hh:

list utility
string functional hash_map hash_set | predecl.hh | |1ree|ist.hh|
iosfwd misc/hash.hh set |It|ast/formula.hh| | misc/bddalloc.hh | bdd.h

bdddict.hh

bddprint.hh

This graph shows which files directly or indirectly include this file:

bddprint.hh
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Namespaces

» namespacepot

Functions

« std::ostream &dd_print_safstd::ostream &os, const bdd_didict, bdd b)
Print a BDD as a list of literals.

« std::stringbdd_format_safconst bdd_dictdict, bdd b)
Format a BDD as a list of literals.

« std::ostream &dd_print_acqstd::ostream &os, const bdd_diddict, bdd b)
Print a BDD as a list of acceptance conditions.

« std::ostream &dd_print_accsdstd::ostream &0s, const bdd_didlict, bdd b)
Print a BDD as a set of acceptance conditions.

« std::stringbdd_format_accsétonst bdd_dickdict, bdd b)
Format a BDD as a set of acceptance conditions.

« std::ostream &dd_print_sefstd::ostream &os, const bdd_diddict, bdd b)
Print a BDD as a set.

« std::stringbdd_format_sefconst bdd_dickdict, bdd b)
Format a BDD as a set.

« std::ostream &dd_print_formulgstd::ostream &os, const bdd_didict, bdd b)
Print a BDD as a formula.

« std::stringbdd_format_formuldconst bdd_dickdict, bdd b)
Format a BDD as a formula.

« std::ostream &dd_print_do{(std::ostream &o0s, const bdd_didict, bdd b)
Print a BDD as a diagram in dotty format.

« std::ostream &dd_print_tabl€std::ostream &os, const bdd_didlict, bdd b)
Print a BDD as a table.

8.48.1 Function Documentation

8.48.1.1 std::string bdd_format_accset (const bdd_dict dict, bdd b)
Format a BDD as a set of acceptance conditions.
This is used when saving a TGBA.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.
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Returns:
The BDD formated as a string.

8.48.1.2 std::string bdd_format_formula (const bdd_dict« dict, bdd b)

Format a BDD as a formula.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

8.48.1.3 std::string bdd_format_sat (const bdd_dict dict, bdd b)
Format a BDD as a list of literals.

This assumes thatis a conjunction of literals.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

8.48.1.4 std::string bdd_format_set (const bdd_dick dict, bdd b)

Format a BDD as a set.

Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

8.48.1.5 std::ostream& bdd_print_acc (std::ostream &os, const bdd_dictx dict, bdd b)
Print a BDD as a list of acceptance conditions.

This is used when saving a TGBA.

Parameters:
0s The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

Returns:
The BDD formated as a string.
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8.48.1.6 std::ostream& bdd_print_accset (std::ostream &s const bdd_dictx dict, bdd b)
Print a BDD as a set of acceptance conditions.

This is used when saving a TGBA.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

Returns:
The BDD formated as a string.

8.48.1.7 std::ostream& bdd_print_dot (std::ostream &os, const bdd_dictx dict, bdd b)
Print a BDD as a diagram in dotty format.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

8.48.1.8 std::ostream& bdd_print_formula (std::ostream & os const bdd_dictx dict, bdd b)

Print a BDD as a formula.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

8.48.1.9 std::ostream& bdd_print_sat (std::ostream &os const bdd_dictx dict, bdd b)
Print a BDD as a list of literals.

This assumes thétis a conjunction of literals.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

8.48.1.10 std::ostream& bdd_print_set (std::ostream &os, const bdd_dictx dict, bdd b)

Print a BDD as a set.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.
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8.48.1.11 std::ostream& bdd_print_table (std::ostream &os, const bdd_dictx dict, bdd b)
Print a BDD as a table.

Parameters:
os The output stream.

dict The dictionary to use, to lookup variables.
b The BDD to print.

8.49 tgba/formula2bdd.hh File Reference

#include "bdddict.hh"
#include "ltlast/formula.hh"

Include dependency graph for formula2bdd.hh:

list utility

predecl.hh

A

string functional hash_map hash_set

misc/hash.hh misc/bddalloc.hh

set iosfwd bdd.h ltlast/formula.hh

bdddict.hh

formula2bdd.hh

Namespaces

* namespacepot

Functions

« bddformula_to_bddconst Itl::formula«f, bdd_dict«d, void «for_me)
 const Itl::formulax bdd_to_formulgbdd f, const bdd_dictd)

8.49.1 Function Documentation

8.49.1.1 const ltl::formulax bdd_to formula (bdd f, const bdd_dictx d)

8.49.1.2 bdd formula_to_bdd (const Itl;:formulax f, bdd_dict x d, void *x for_me)

8.50 tgba/state.hh File Reference

#include <cstddef >
#include <bdd.h >
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#include <cassert >
#include <functional >

Include dependency graph for state.hh:
cstddef bdd.h cassert functional

N

This graph shows which files directly or indirectly include this file:

|succiter.hh| |statebdd.hh| |explscc.hh| |nsheap.hh‘

Namespaces

» namespacepot

Classes

« classspot::state
Abstract class for states.

« structspot::state_ptr_less_than
Strict Weak Ordering fostate .

« structspot::state_ptr_equal
An Equivalence Relation fatate .

« structspot::state_ptr_hash
Hash Function fostate .

8.51 tgba/statebdd.hh File Reference

#include <bdd.h >
#include "state.hh"

Include dependency graph for statebdd.hh:
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bdd.h cstddef cassert functional

statebdd.hh

This graph shows which files directly or indirectly include this file:

| tgbabddconcreteproduct.hh | | Iti2tgba_lacim.hh

tgbabddconcrete.hh

|succiterconcrete.hh| |tgbaproduct.hh

statebdd.hh

Namespaces

* namespacepot

Classes

* classspot::state_bdd
A state whose representation is a BDD.

8.52 tgba/succiter.hh File Reference

#include "state.hh"

Include dependency graph for succiter.hh:

cstddef bdd.h cassert functional
W
state.hh

This graph shows which files directly or indirectly include this file:

Generated on Fri Aug 13 14:44:15 2004 for spot by Doxygen



8.53 tgba/succiterconcrete.hh File Reference

334

|tgba.hh| |succiterconcrete.hh|

Namespaces

* namespacepot

Classes

« classspot::tgba_succ_iterator
Iterate over the successors of a state.

8.53 tgba/succiterconcrete.hh File Reference

#include "statebdd.hh"
#include "succiter.hh"
#include "tgbabddcoredata.hh”

Include dependency graph for succiterconcrete.hh:

list utility
functional string hash_map hash_set | predecl.hh | |freelist.hh |
cstddef cassert misc/hash.hh set iosfwd |It|ast/formu|a.hh | | misc/bddalloc.hh |

bdddict.hh

|succiter.hh| |statebdd.hh | | tgbabddcoredata.hh |

succiterconcrete.hh

This graph shows which files directly or indirectly include this file:
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| tgbabddconcreteproduct.hh | | Itl2tgba_lacim.hh

tgbabddconcrete.hh

succiterconcrete.hh

Namespaces

* namespacepot

Classes

« classspot::tgba_succ_iterator_concrete
A concrete iterator over successors of a TGBA state.

8.54 tgba/tgba.hh File Reference

#include “state.hh"

#include "succiter.hh"

#include "bdddict.hh"

Include dependency graph for tgba.hh:

list utility

|free\ist.hh |

cstddef cassert bdd.h functional string hash_map hash_set |predec|.hh |
misc/hash.hh set iosfwd |It|as?/formula.hh| |misc/bddalloc.hh |

bdddict.hh

This graph shows which files directly or indirectly include this file:
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|save.hh| |stats.hh| |gspn.hh|

lct.hhl lreachiter.hh] lstatus.hh] ltgbatba.hhl |dony.hh|

woretenn | | joithn| |

Namespaces

* namespacepot

Classes

« classspot::tgha
A Transition-based Generalized Biichi Automaton.

8.55 tgba/tgbabddconcrete.hh File Reference

#include "tgba.hh"

#include "statebdd.hh"
#include "tgbabddfactory.hh"
#include "succiterconcrete.hh"

Include dependency graph for tgbabddconcrete.hh:

functional string hash_map hash_set predecl.hh

cstddef cassert |misc/hash.hh | |Itlas1/formula.hh | set

list utility

freelist.hh

| statebdd.hh | | tgbabddcoredata.hh |

tgbabddconcrete.hh

This graph shows which files directly or indirectly include this file:
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| tgbabddconcreteproduct.hh | | Itl2tgba_lacim.hh

tgbabddconcrete.hh

Namespaces

* namespacepot

Classes

« classspot::tgba_bdd_concrete
A concretespot::tgbaimplemented using BDDs.

8.56 tgba/tgbabddconcretefactory.hh File Reference

#include "misc/hash.hh”

#include "ltlast/formula.hh”

#include "tgbabddfactory.hh"

Include dependency graph for tgbabddconcretefactory.hh:

utility list
predecl.hh freelist.hh hash_set
A

|It|ast/formu|a.hh | bdd.h | misc/bddalloc.hh | set iosfwd

bdddict.hh

tgbabddcoredata.hh

tgbabddfactory.hh

tgbabddconcretefactory.hh

Namespaces

» namespacepot

string

misc/hash.hh
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Classes

« classspot::tgba bdd_concrete_factory
Helper class to build apot::tgba_bdd_concretsbject.

8.57 tgba/tgbabddconcreteproduct.hh File Reference

#include "tgbabddconcrete.hh"
Include dependency graph for tgbabddconcreteproduct.hh:

functional string hash_map hash_set predecl.hh

cstddef cassert |misc/hash.hh | |Itlas1/formula.hh | set

list utility

freelist.hh

| statebdd.hh | | tgbabddcoredata.hh |

tgbabddconcrete.hh

tgbabddconcreteproduct.hh

This graph shows which files directly or indirectly include this file:

tgbabddconcreteproduct.hh

Namespaces

* namespacepot

Functions

 tgba_bdd_concreteproduct(const tgba_bdd_concretéeft, const tgba_bdd_concretaght)
Multiplies two tgba::tgba_bdd_concrete automata.
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8.57.1 Function Documentation

8.57.1.1 tgba_bdd_concreteproduct (const tgba_bdd_concretex left, const tgba_bdd concretex
right)
Multiplies two tgba::tgba_bdd_concrete automata.

This function build the resulting product, as another tgba::tgba_bdd_concrete automaton.

8.58 tgba/tgbabddcoredata.hh File Reference

#include  <bdd.h >
#include "bdddict.hh"
Include dependency graph for tgbabddcoredata.hh:

list utility

freelist.hh predecl.hh

A

string functional hash_map hash_set

bddh |misciash.hh | [miscibadatioc.nh ] | set | liosfwd | [astformula.hi

bdddict.hh

tgbabddcoredata.hh

This graph shows which files directly or indirectly include this file:

| tgbabddconcreteproduct.hh | | Itl2tgba_lacim.hh

tgbabddconcretefactory.hh

tgbabddconcrete.hh

| tgbabddfactory.hh | | succiterconcrete.hh |

tgbabddcoredata.hh

Namespaces

* namespacepot

Classes

« structspot::tgba_bdd_core_data
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340

Core data for a TGBA encoded using BDDs.

8.59 tgba/tgbabddfactory.hh File Reference

#include "tgbabddcoredata.hh”
Include dependency graph for tgbabddfactory.hh:

list utility

predecl.hh
A

| misc/bddalloc.hh | set iosfwd ltlast/formula.hh

string functional hash_map hash_set

T

bdd.h |misc/hash4hh |

bdddict.hh

tgbabddcoredata.hh

tgbabddfactory.hh

This graph shows which files directly or indirectly include this file:

|tgbabddconcreteproduct.hh | | Itl2tgba_lacim.hh |

tgbabddconcrete.hh tgbabddconcretefactory.hh
tgbabddfactory.hh

Namespaces

* namespacepot

Classes

« classspot::tgba_bdd_factory
Abstract class fospot::tgba_bdd_concretactories.

8.60 tgba/tgbaexplicit.hh File Reference

#include "misc/hash.hh"
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#include <list >
#include "tgba.hh"
#include "ltlast/formula.hh"

Include dependency graph for tgbaexplicit.hh:

utility list

hash_map hash_set string functional cstddef cassert bdd.h

freelist.hh predecl.hh
A

misc/hash.hh

state.hh misc/bddalloc.hh Itlast/formula.hh

bacothn

tgbaexplicit.hh

This graph shows which files directly or indirectly include this file:

reductgba_sim.hh

|tgbareduc.hh| |dupexp.hh| |It|2tgba_fm.hh| |powersel.hh| |public.hh|

tgbaexplicit.hh

Namespaces

* namespacepot

Classes

« classspot::tgha_explicit

Explicit representation of apot::tgha

structspot::tgba_explicit::transition
Explicit transitions (used bgpot::tgba_explicit

« classspot::state_explicit
States used bgpot::tgha_explicit

« classspot::tgba_explicit_succ_iterator
Successor iterators used bgot::tgba_explicit
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8.61 tgba/tgbaproduct.hh File Reference

#include "tgba.hh"
#include "statebdd.hh"
Include dependency graph for tgbaproduct.hh:

list utility
cstddef cassert bdd.h functional string hash_map hash_set | predecl.hh | |free\ist.hh |
misc/hash.hh set iosfwd |It|aszormuIa.hh | | misc/bddalloc.hh |

statebdd.hh bdddict.hh

tgbaproduct.hh

Namespaces

* namespacepot

Classes

« classspot::state_product
A state forspot::tgba_product

« classspot::tgba_succ_iterator_product
Iterate over the successors of a product computed on the fly.

* classspot::tgba_product
A lazy product. (States are computed on the fly.).

8.62 tgbaltgbareduc.hh File Reference

#include "tgbaexplicit.hh"

#include "tgbaalgos/reachiter.hh"
#include "tgbaalgos/gtec/explscc.hh”
#include "tgbaalgos/gtec/status.hh"
#include  <list >

Include dependency graph for tgbareduc.hh:
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343

list hash_set string hash_map functional bdd.h cassert cstddef
v

misc/bddalloc.hh set misc/hash.hh »
i | tgbaalgos/gtec/explscc.hh | |succ'\ter.hh |

tgbaalgos/reachiter.hh

Itlast/formula.hh

scestack.hh

bdddict.hh

tgbaexplicit.nh | |tgbaalgos/gtec/status.hh |

tgbareduc.hh

This graph shows which files directly or indirectly include this file:

reductgba_sim.hh

tgbareduc.hh

Namespaces

* namespacepot

Classes

« classspot::tgha_reduc

Typedefs

« typedef Sgi::pai constspot::state, constspot::state: > state_couple
* typedef Sgi::vector state_couple > simulation_relation

8.62.1 Typedef Documentation

8.62.1.1 typedef Sgi::vectot.state_couple> spot::simulation_relation
8.62.1.2 typedef Sgi::paikconstspot::statex, constspot::statex> spot::state_couple

8.63 tgba/tgbatba.hh File Reference

#include <list >

stack
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#include "tgba.hh"
#include "misc/bddIt.hh"
Include dependency graph for tgbatba.hh:

list utility

cassert cstddef bdd.h functional

hash_map hash_set string predecl.hh

state.hh misc/bddlit.hh set iosfwd |misc/hash.hh| |Itlasvformula.hh| |misc/bdda||oc.hh
succiter.hh ‘ bdddict.hh

This graph shows which files directly or indirectly include this file:

| magic.hh | | neverclaim.hh |

tgbatba.hh

Namespaces

* namespacepot

Classes

« classspot::tgba_tba_proxy
Degeneralize @pot::tgbaon the fly.

8.64 tgbaalgos/dupexp.hh File Reference

#include "tgba/tgbaexplicit.nh”
Include dependency graph for dupexp.hh:
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utility list

hash_map hash_set string functional cstddef cassert bdd.h

freelist.hh predecl.hh
A

misc/hash.hh state.hh misc/bddalloc.hh set iosfwd Itlast/formula.hh

bdddict.hh

tgba/tgbaexplicit.hh

Namespaces

* namespacepot

Functions

« tgba_explicitx tgba_dupexp_bféconst tgbakaut)
« tgba_explicit« tgba_dupexp_dféconst tgbakaut)

8.64.1 Function Documentation

8.64.1.1 tgba_explicik tgba dupexp_bfs (const tgba aut)

Build an explicit automata from all statesadit, numbering states in bread first order as they are processed.

8.64.1.2 tgba_explici tgba_dupexp_dfs (const tgba: aut)

Build an explicit automata from all statesauit, numbering states in depth first order as they are processed.

8.65 tgbaalgos/gtec/ce.hh File Reference

#include "status.hh"
#include "explscc.hh”

Include dependency graph for ce.hh:
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list utility
stack bdd.h cstddef cassert functional string hash_map hash_set predecl.hh freelist.hh
scestack.hh tgba/state.hh misc/hash.hh Itlast/formula.hh set misc/bddalloc.hh iosfwd
PP \
explsco.nh | [sucaiter.nh] [nsheap.nn] bdddict.hh

tgba/tgba.hh
A

status.hh

This graph shows which files directly or indirectly include this file:

ssp.hh

Namespaces

* namespacepot

Classes

« classspot::counter_example
Compute a counter example fronspot::emptiness_check_status

8.66 tgbaalgos/gtec/explscc.hh File Reference

#include "misc/hash.hh"
#include "tgba/state.hh”
#include "sccstack.hh"

Include dependency graph for explscc.hh:
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string hash_map hash_set functional cstddef cassert bdd.h stack
/‘/’ T 4
misc/hash.hh tgba/state.hh scestack.hh

This graph shows which files directly or indirectly include this file:

|reductgba_sim.hh | |ssp.hh|

| tgbareduc.hh | | ce.hh |

explscc.hh

Namespaces

* namespacepot

Classes

« classspot::explicit_connected_component
An SCC storing all its states explicitly.

« classspot::connected_component_hash_set
« classspot::explicit_connected_component_factory

Abstract factory forexplicit_connected_component

« classspot::connected_component_hash_set_factory

Factory forconnected_component_hash. set

8.67 tgbaalgos/gtec/gtec.hh File Reference

#include "status.hh"

Include dependency graph for gtec.hh:
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348

stack

bdd.h cstddef cassert functional string hash_map hash_set predecl.hh

tgba/state.hh
| AN

'

tgba/tgba.hh ’

This graph shows which files directly or indirectly include this file:

Namespaces

* namespacepot

Classes

« classspot::emptiness_check
Check whether the language of an automate is empty.

« classspot::emptiness_check_shy

A version ofspot::emptiness_chedthat tries to visit known states first.

* structspot::emptiness_check_shy::successor

8.68 tgbaalgos/gtec/nsheap.hh File Reference

#include "tgba/state.hh"
#include "misc/hash.hh"

Include dependency graph for nsheap.hh:

list utility

freelist.hh

misc/bddalloc.hh

iosfwd
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349

cstddef bdd.h cassert functional string hash_map

NN N

[tgbasstate.nn | [misc/hash.nh |

nsheap.hh

This graph shows which files directly or indirectly include this file:

|reductgbaisim4hh | |ssp.hh|

/ \

| tgbareduc.hh | |ce.hh | |gtec.hh |

\
status.hh

nsheap.hh

Namespaces

+ namespacepot

Classes

« classspot::numbered_state heap_const_iterator
Iterator onnumbered_state_heabjects.

« classspot::numbered_state heap
Keep track of a large quantity of indexed states.

* classspot::numbered_state heap_factory
Abstract factory fonumbered_state_heap

* classspot::numbered_state_heap_hash_map

A straightforward implementation efumbered_state_heayth a hash map.

* classspot::numbered_state _heap_hash_map_factory
Factory fornumbered_state_heap_hash_map

8.69 tgbaalgos/gtec/sccstack.hh File Reference

#include <stack >
#include <bdd.h >

hash_set
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350

Include dependency graph for sccstack.hh:

stack dd.h

b\

scestack.hh

This graph shows which files directly or indirectly include this file:

| reductgba_sim.hh | |ssp.hh |

| tgbareduc.hh | |ce.hh | |gtec.hh |

scestack.hh

Namespaces

* namespacepot

Classes

« classspot::scc_stack
* structspot::scc_stack::connected_component

8.70 tgbaalgos/gtec/status.hh File Reference

#include "sccstack.hh"
#include "nsheap.hh"

#include "tgba/tgba.hh"
#include  <iosfwd >

Include dependency graph for status.hh:
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list utility

stack bdd.h cstddef cassert functional string hash_map hash_set predecl.hh

VAN

tgba/state.hh
A

freelist.hh

scestack.hh

misc/bddalloc.hh

iosfwd

This graph shows which files directly or indirectly include this file:

| reductgba_sim.hh | |ssp.hh |

| tgbareduc.hh | |ce.hh | |gtec.hh |

Namespaces

* namespacepot

Classes

« classspot::emptiness_check_status

The status of the emptiness-check on success.

8.71 tgbaalgos/Ibtt.hh File Reference

#include "tgba/tgba.hh"
#include <ijosfwd >

Include dependency graph for Ibtt.hh:
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list utility

\i

|freelist.hh |

| predecl.hh |

cstddef bdd.h functional string hash_map hash_set

cassert

set |It|ast/formula.hh | | misc/bddalloc.hh | iosfwd

misc/hash.hh

bdddict.hh

Namespaces

* namespacepot

Functions

« std::ostream &btt_reachabléstd::ostream &os, const tgba)
Print reachable states in LBTT format.

8.71.1 Function Documentation

8.71.1.1 std::ostream& Ibtt_reachable (std::ostream &os const tgbax g)
Print reachable states in LBTT format.

Parameters:
g The automata to print.

os Where to print.

8.72 tgbaalgos/Itl2tgba_fm.hh File Reference

#include "ltlast/formula.hh"
#include "tgba/tgbaexplicit.hh"
Include dependency graph for Itl2tgba_fm.hh:
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list utility

predecl.hh freelist.hh bdd.h cstddef cassert functional hash_set string hash_map
Itlast/formula.hh misc/bddalloc.hh set iosfwd state.hh misc/hash.hh

bdddicthh

tgba/tgbaexplicit.hh

ltl2tgba_fm.hh

Namespaces

» namespacepot

Functions

« tgha_explicit« Itl_to_tgba_fm(const Itl;:formulaxf, bdd_dictxdict, bool exprop=false, bool symb_-
merge=true, bool branching_postponement=false, bool fair_loop_approx=false)

Build aspot::tgba_explicik from an LTL formula.

8.72.1 Function Documentation

8.72.1.1 tgba_explici Itl_to_tgba_fm (const Itl::formula = f, bdd_dict x dict, bool exprop=false ,
bool symb_merge= true , bool branching_postponement false , bool fair_loop_approx= false )

Build aspot::tgba_explicit from an LTL formula.

This is based on the following paper.

@InProceedings{couvreur.99.fm,

author = {Jean-Michel Couvreur},

title = {On-the-fly Verification of Temporal Logic},

pages = {253--271},

editor = {Jeannette M. Wing and Jim Woodcock and Jim Davies},

booktitle = {Proceedings of the World Congress on Formal Methods in the
Development of Computing Systems (FM'99)},

publisher = {Springer-Verlag},

series = {Lecture Notes in Computer Science},
volume = {1708},

year = {1999},

address = {Toulouse, France},

month = {September},

isbn = {3-540-66587-0}
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Parameters:
f The formula to translate into an automata.

dict Thespot::bdd_dicthe constructed automata should use.

exprop When set, the algorithm will consider all properties combinations possible on each state, in
an attempt to reduce the non-determinism. The automaton will have the same size as without
this option, but because the transition will be more deterministic, the product automaton will be
smaller (or, at worse, equal).

symb_mergeWhen false, states with the same symbolic representation (these are equivalent formulae)
will not be merged.

branching_postponementWhen set, several transitions leaving from the same state with the same
label (i.e., condition + acceptance conditions) will be merged. This correspond to an optimization
described in the following paper.

@InProceedings{  sebastiani.03.charme,
author = {Roberto Sebastiani and Stefano Tonetta},
title = {"More Deterministic" vs. "Smaller" B{\"u}chi Automata for
Efficient LTL Model Checking},
booktitle = {Proceedings for the 12th Advanced Research Working
Conference on Correct Hardware Design and Verification
Methods (CHARME’03)},

pages = {126--140},

year = {2003},

editor = {G. Goos and J. Hartmanis and J. van Leeuwen},
volume = {2860},

series = {Lectures Notes in Computer Science},

month = {October},

publisher = {Springer-Verlag}

fair_loop_approx When set, a really simple characterization of unstable state is used to suppress all
acceptance conditions from incoming transitions.

Returns:
A spot::tgba_explicithat recognizes the languagefof

8.73 tgbaalgos/Iti2tgba_lacim.hh File Reference

#include "ltlast/formula.hh"
#include "tgba/tgbabddconcrete.hh”
Include dependency graph for Itl2tgba_lacim.hh:
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355

list utility

functional string hash_map hash_set freelist.hh predecl.hh
A

bdd.h cassert cstddef misc/hash.hh misc/bddalloc.hh set iosfwd Itlast/formula.hh

NN

el

AN

statebdd.hh tgbabddcoredata.hh succiter.hh

tgbabddfactory.hhl |succiterconcrete.hh| |tgba.hh|

tgba/tgbabddconcrete.hh

Itl2tgba_lacim.hh

Namespaces

* namespacepot

Functions

 tgba_bdd_concreteltl_to_tgba_lacim(const Itl::formulaxf, bdd_dict«dict)

8.73.1 Function Documentation

8.73.1.1 tgba_bdd_concreteltl_to tgba_lacim (const Itl::formula « f, bdd_dict * dict)
Build aspot::tgba_bdd_concreteom an LTL formula.

This is based on the following paper.

@InProceedings{  couvreur.00.lacim,

author = {Jean-Michel Couvreur},

title = {Un point de vue symbolique sur la logique temporelle
lin{Velaire},

booktitle = {Actes du Colloque LaCIM 2000},

month = {August},

year = {2000},

pages = {131--1403},

volume = {27},

series = {Publications du LaCIM},

publisher = {Universit{\'e} du Qu{\'e}bec {\'a} Montr{\'e}al},

editor = {Pierre Leroux}

}
Parameters:

f The formula to translate into an automata.
dict Thespot::bdd_dicthe constructed automata should use.
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Returns:
A spot::tgba_bdd_concretieat recognizes the languagefof

8.74 tgbaalgos/magic.hh File Reference

#include "misc/hash.hh”
#include  <list >
#include  <utility >
#include  <ostream >
#include "tgba/tgbatba.hh”

Include dependency graph for magic.hh:

hash_set string hash_map functional bdd.h
misc/hash.hh | | misc/bddlt.hh list

bdddict.hh

tgba/tgbatba.hh

utility ostream

magic.hh

Namespaces

* namespacepot

Classes

* structspot::magic_search
Emptiness check aspot::tgba_tba_proxautomata using the Magic Search algorithm.

« structspot::magic_search::magic
Records whether a state has be seen with the magic bit on or off.

« structspot::magic_search::magic_state
A state for thespot::magic_searchlgorithm.

8.75 tgbaalgos/neverclaim.hh File Reference

#include <ijosfwd >
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#include "ltlast/formula.hh"
#include "tgba/tgbatba.hh"

Include dependency graph for neverclaim.hh:

list utility

hash_map functional

hash_set

string

bdd.h cassert cstddef predecl.hh

iosfwd misc/hash.hh

bdddict.hh

tgba/tgbatba.hh

neverclaim.hh

Namespaces

* namespacepot

Functions

« std::ostream & never_claim_reachabldstd::ostream &o0s, const tgba tba proxg, const
[tl::formula xf=0)

Print reachable states in Spin never claim format.

8.75.1 Function Documentation

8.75.1.1 std::ostream& never_claim_reachable (std::ostream &s const tgba_tba_proxyx g, const
[tl::formula « f =0)

Print reachable states in Spin never claim format.

Parameters:
0s The output stream to print on.

g The degeneralized automaton to output.
f The (optional) formula associated to the automaton. If given it will be output as a comment.

8.76 tgbaalgos/powerset.hh File Reference

#include "tgba/tgbaexplicit.nh”

Include dependency graph for powerset.hh:
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utility list

hash_map hash_set string functional cstddef cassert bdd.h

freelist.hh

predecl.hh
A

misc/hash.hh

state.hh misc/bddalloc.hh set iosfwd Itlast/formula.hh

bdddict.hh
-tgba.hh
tgba/tgbaexplicit.hh

powerset.hh

Namespaces

* namespacepot

Functions

« tgba_explicitx tgba_powersdiconst tgbaxaut)
Build a deterministic automaton, ignoring acceptance conditions.

8.76.1 Function Documentation

8.76.1.1 tgba_explicik tgba_powerset (const tgba aut)
Build a deterministic automaton, ignoring acceptance conditions.

This create a deterministic automaton that recognize the same languagévesuld if its acceptance
conditions were ignored. This is the classical powerset algorithm.

8.77 tgbaalgos/reachiter.hh File Reference

#include  <map>
#include "tgba/tgba.hh”
#include  <stack >
#include  <deque >

Include dependency graph for reachiter.hh:
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list utility
cstddef cassert bdd.h functional string hash_map hash_set | predecl.hh | |free\ist,hh |
misc/hash.hh set | iostwd | [iasviormulanh] [ miso/bddalioc.nh |

bdddict.hh

stack

deque

map tgba/tgba.hh

reachiter.hh

This graph shows which files directly or indirectly include this file:

reductgba_sim.hh

tgbareduc.hh

reachiter.hh

Namespaces

* namespacepot

Classes

« classspot::tgba reachable_iterator
Iterate over all reachable states ofspot::tgba

« classspot::itgba reachable_iterator_depth_first
An implementation a$pot::tgba_reachable_iteratdhat browses states depth first.

« classspot::tgba _reachable_iterator_breadth_first
An implementation adpot::tgba_reachable_iteratahat browses states breadth first.

8.78 tgbaalgos/reductgba_sim.hh File Reference

#include "tgba/tgbareduc.hh"
#include "tgbaalgos/reachiter.hh"

#include <vector >
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360

#include <list >
#include <sstream >

Include dependency graph for reductgba_sim.hh:

string hash_map hash_set functional bdd.h stack
list Itlast/formula.hh iosfwd misc/hash.hh ate.hh scestack.hh

PR B R
N
bdddict.hh |succiter.hh| | tgbaalgos/gtec/explscc.hh |

‘ tgba.hh deque map

A
7
tgbaexplicit,hhl |tgbaalgos/gtec/smlus.hh tgbaalgos/reachiter.hh
tgba/tgbareduc.hh vector sstream

reductgba_sim.hh

Namespaces

* namespacepot

Classes

* classspot::parity_game_graph
Parity game graph which compute a simulation relation.

« classspot::spoiler_node
Spoiler node of parity game graph.

* classspot::duplicator_node
Duplicator node of parity game graph.

* classspot::parity_game_graph_direct
Parity game graph which compute the direct simulation relation.

« classspot::spoiler_node_delayed
Spoiler node of parity game graph for delayed simulation.

« classspot::duplicator_node_delayed
Duplicator node of parity game graph for delayed simulation.

« classspot::parity_game_graph_delayed
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Typedefs

* typedef Sgi::vector spoiler_node: > sn_v
* typedef Sgi::vector duplicator_node: > dn_v
* typedef Sgi::vector const state > s_v

Enumerations

« enumreduce_tgba_optiors
Reduce None 0,Reduce_Dir_Sin¥ 1, Reduce Del Simr 2, Reduce_Sce 4,
Reduce Al=-1U}
Options for reduce.

Functions

« tgbax reduc_tgba_sinconst tgbaka, int opt=Reduce_All)
Remove some node of the automata using a simulation relation.

» simulation_relatiorx get_direct_relation_simulatiqiconst tgbasa, std::ostream &0s, int opt=-1)
Compute a direct simulation relation on state of tgba

« simulation_relation: get_delayed_relation_simulatigoonst tgba«a, std::ostream &os, int opt=-
1)

Compute a delayed simulation relation on state of tgba

« void free_relation_simulatiofsimulation_relatiorxrel)
To free a simulation relation.

8.78.1 Typedef Documentation

8.78.1.1 typedef Sgi::vector.duplicator_nodex> spot::dn_v

8.78.1.2 typedef Sgi::vectot.const state> spot::s_v

8.78.1.3 typedef Sgi::vectotspoiler_nodex> spot::sn_v

8.78.2 Enumeration Type Documentation

8.78.2.1 enunreduce_tgba_options

Options for reduce.

Enumeration values:
Reduce_None No reduction.

Reduce_Dir_Sim Reduction using direct simulation relation.
Reduce_Del_SimReduction using delayed simulation relation.
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Reduce_SccReduction using SCC.
Reduce_All All reductions.

8.78.3 Function Documentation

8.78.3.1 void free_relation_simulationgimulation_relation x rel)

To free a simulation relation.

8.78.3.2 simulation_relation« get_delayed_relation_simulation (const tgba a, std::ostream & o0s
int opt=-1)

Compute a delayed simulation relation on state of tigba

8.78.3.3 simulation_relation« get_direct_relation_simulation (const tgbax a, std::ostream & 0s int
opt=-1)

Compute a direct simulation relation on state of tfiba
8.78.3.4 tgba reduc_tgba_sim (const tgbax a, int opt= Reduce_All )
Remove some node of the automata using a simulation relation.

Parameters:
a the automata to reduce.

opt a conjonction obpot::reduce_tgba_optiospecifying which optimizations to apply.

Returns:
the reduced automata.

8.79 tgbaalgos/save.hh File Reference

#include "tgba/tgba.hh"
#include  <iosfwd >

Include dependency graph for save.hh:

list utility

cstddef bddh  functional [predect.nn | [ireeistnn]

cassert

string hash_map hash_set

misc/hash.hh

ot | [mastiormuiah| [misobddaliochn ] liostwd

»

bdddict.hh

tgba/tgba.hh
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Namespaces

* namespacepot

Functions

« std::ostream &gba_save_reachal(std::ostream &os, const tgba)
Save reachable states in text format.

8.79.1 Function Documentation

8.79.1.1 std::ostream& tgba_save_reachable (std::ostream &s, const tgbax Q)

Save reachable states in text format.

8.80 tgbaalgos/stats.hh File Reference

#include "tgba/tgba.hh"

Include dependency graph for stats.hh:

list utility

N\

|free\ist.hh |

cstddef cassert bdd.h | predecl.hh |

functional

string hash_map hash_set

misc/hash.hh

set iosfwd |Itlast/formula,hh | | misc/bddalloc.hh |

bdddict.hh

tgba/tgba.hh

Namespaces

* namespacepot

Classes

* structspot::tgba_statistics

Functions

» tgba_statisticstats_reachablgonst tgba:Qg)
Compute statistics for an automata.
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8.80.1 Function Documentation

8.80.1.1 tgba_statistics stats_reachable (const tgbay)

Compute statistics for an automata.
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