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1 spot Main Page

1.1 The Spot Library

Spot is a model-checking library. It provides algorithms and data structures to implement the automata-
theoretic approach to model-checking.

Seespot.lip6.fr for more information about this project.

1.2 This Document

This document describes all the public data structures and functions of Spot. This aims to be a reference
manual, not a tutorial.

If you are new to this manual, start withe module page . This is what looks the closest to a table of
contents.

1.3 Handy starting points

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

 spot::ltl::parseéParsing a text string into gpot::Itl::formula
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2 spot Module Index 2

* spot::tghaBase class for Transition-based Generalized Biichi Automaton.
* spot::ltl_to_tgba_fnConvert aspot::ltl::formulainto aspot::tgba
* spot::itgba_produddn-the-fly product of twepot::tgha

« spot::emptiness_chedkase class for all emptiness-check algorithms (see also méamfginess-
check3

2 spot Module Index

2.1 spot Modules

Here is a list of all modules:

LTL formulae 17
Essential LTL types 18
LTL Abstract Syntax Tree 18
LTL environments 19
Algorithms for LTL formulae 19

Input/Output of LTL formulae 19
Derivable visitors 22
Rewriting LTL formulae 22
Miscellaneous algorithms for LTL formulae 24

TGBA (Transition-based Generalized Biichi Automata) 17
Essential TGBA types 31
TGBA representations 31
TGBA algorithms 32

TGBA on-the-fly algorithms 32
Input/Output of TGBA 32

Decorating the dot output 41
Translating LTL formulae into TGBA 35
Algorithm patterns 36
TGBA simplifications 37
Miscellaneous algorithms on TGBA 39
Emptiness-checks 41
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3 spot Directory Hierarchy 3
Emptiness-check algorithms for SSP 17
Emptiness-check algorithms 42
TGBA runs and supporting functions 48
Emptiness-check statistics 50

Miscellaneous helper algorithms 27
Hashing functions 28
Random functions 29

3 spot Directory Hierarchy

3.1 spot Directories

This directory hierarchy is sorted roughly, but not completely, alphabetically:

evtgba 50
evtgbaalgos 51
evtgbaparse 51
gspn 51
Itlast 52
ltlenv 53
ltiparse 54
Itlvisit 54
misc 55
tgba 55
tgbaalgos 56

gtec 52
tgbaparse 57

4 spot Namespace Index

4.1 spot Namespace List

Here is a list of all namespaces with brief descriptions:

spot 57
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5 spot Hierarchical Index 4

spot::ltl 70
yy 74
5 spot Hierarchical Index

5.1 spot Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

spot::acss_statistics 76
spot::couvreur99_check_result 129
spot::ars_statistics 76
spot::couvreur99 check_result 129
spot::barand< gen> 84
spot::bdd_less_than 102
spot::bfs_steps 103
spot::ltl::const_visitor 119
spot::couvreur99 check_shy::successor 138
spot::couvreur99 check_shy::todo_item 139
spot::couvreur99_check_status 140
spot::delayed_simulation_relation 146
spot::direct_simulation_relation 146
spot::dotty decorator 146
spot::itgba_run_dotty decorator 364
spot::ec_statistics 157
spot:.couvreur99 check 124
spot::couvreur99 check_shy 132
spot::emptiness_check 160
spot:.couvreur99 check 124
spot::emptiness_check_result 162
spot::couvreur99 check_result 129
spot::Itl::environment 164
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5.1 spot Class Hierarchy

spot::ltl::declarative_environment 141
spot::Itl::default_environment 144
spot:.evtgha 166
spot::evtgba_explicit 168
spot::evtgba_product 175
spot:.evtgba_explicit::state 172
spot::evtgba_explicit::transition 173
spot::evtgba_iterator 174
spot:.evtgba_reachable_iterator 178
spot::evtgba_reachable_iterator_breadth_first 181
spot::evtgba_reachable_iterator_depth_first 185
spot:.explicit_connected_component_factory 191
spot::connected_component_hash_set_factory 117
spot::ltl::formula 191
spot::ltl::constant 120
spot::ltl::ref_formula 255
spot::ltl::atomic_prop 78
spot::ltl::binop 105
spot::ltl::multop 212
spot::ltl::unop 402
spot::ltl::formula_ptr_hash 195
spot::ltl::formula_ptr_less_than 195
spot::free_list 196
spot::bdd_allocator 85
spot::bdd_dict 90
spot::bdd_dict::annon_free_list 99
spot::gspn_exeption 199
spot::gspn_interface 200
spot::gspn_ssp_interface 202
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5.1 spot Class Hierarchy

yy::Location 204
spot::loopless_modular_mixed_radix_gray_code 206
spot::minato_isop 209
spot::minato_isop::local_vars 211
spot::ltl::multop::paircmp 219
spot::numbered_state heap 220
spot::numbered_state_heap_hash_map 225
spot::numbered_state_heap_const_iterator 223
spot::numbered_state _heap_factory 224
spot::numbered_state_heap_hash_map_factory 228
yy::Position 247
spot::ptr_hash< T > 251
spot::ltl::random_ltl 251
spot::ltl::random_lItl::op_proba 254
spot::rsymbol 259
spot::scc_stack 261
spot::scc_stack::connected_component 263
spot::explicit_connected_component 189
spot::connected_component_hash_set 115
yy::Slice< T, S > 267
spot::spoiler_node 268
spot::duplicator_node 148
spot::duplicator_node_delayed 153
spot::spoiler_node_delayed 270
yy::Stack< T, S > 274
spot::state 276
spot::state_bdd 278
spot::state_evtgba_explicit 280
spot::state_explicit 283
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5.1 spot Class Hierarchy
spot::state_product 286
spot::state_ptr_equal 289
spot::state_ptr_hash 289
spot::state_ptr_less_than 290
spot::string_hash 290
spot::symbol 291
spot::tgba 293
spot::tgba_bdd_concrete 299
spot::tgba_explicit 315
spot::itgba_reduc 347
spot::tgba_product 328
spot::tgba_tba_proxy 384
spot::itgba_sba_proxy 367
spot::tgba_bdd_core_data 309
spot::tgba_bdd_factory 314
spot::tgba_bdd_concrete_factory 305
spot::tgba_explicit::transition 324
spot::tgba_reachable_iterator 335
spot::itgba_reachable_iterator_breadth_first 339
spot::parity_game_graph 230
spot::parity_game_graph_delayed 235
spot::parity_game_graph_direct 241
spot::itgba_reduc 347
spot::itgba_reachable_iterator_depth_first 343
spot::itgba_run 362
spot::tgba_run::step 363
spot::tgba_statistics 373
spot::tgba_succ_iterator 373
spot::tgba_explicit_succ_iterator 325
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6 spot Class Index 8
spot::itgba_succ_iterator_concrete 376
spot::tgba_succ_iterator_product 380

spot::time_info 391
spot::timer 392
spot::timer_map 393
spot::ltl::visitor 409
spot::ltl::clone_visitor 112
spot::Itl::simplify_f _g_visitor 264
spot::ltl::unabbreviate_logic_visitor 395
spot::ltl::unabbreviate_lItl_visitor 399
spot::ltl::postfix_visitor 249
spot::weight 410

6 spot Class Index

6.1 spot Class List

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

spot::acss_statistic§Accepting Cycle Search Space statistics ) 76
spot::ars_statistics(Accepting Run Search statistics ) 76
spot::ltl::atomic_prop (Atomic propositions) 78
spot::barand< gen> (Compute pseudo-random integer value between 0 andlincluded, fol-
lowing a binomial distribution for probability p) 84
spot::bdd_allocator (Manage ranges of variables) 85
spot::bdd_dict 20
spot::bdd_dict::annon_free_list 99
spot::bdd_less_than(Comparison functor for BDDs ) 102
spot::bfs_steps(Make a BFS in aspot::tgba to compute atgba_run::steps) 103
spot::ltl::binop (Binary operator) 105
spot::ltl::clone_visitor (Clone a formula) 112
spot::connected_component_hash_set 115

spot::connected_component_hash_set factofffactory for connected_component_hash_sgt17
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6.1 spot Class List 9

spot::ltl::const_visitor (Formula visitor that cannot modify the formula) 119
spot::ltl::constant (A constant (True or False) ) 120
spot:.couvreur99_check(Check whether the language of an automate is empty ) 124

spot::couvreur99 check_result (Compute a counter example from aspot::couvreur99 -

check_status) 129
spot::couvreur99 check_shy(A version of spot::couvreur99 checkthat tries to visit known

states first ) 132
spot::couvreur99 check_shy::successor 138
spot::couvreur99_check_shy::todo_item 139
spot::couvreur99 check_statugThe status of the emptiness-check on success ) 140
spot::ltl::declarative_environment (A declarative environment ) 141
spot::ltl::default_environment (A laxist environment ) 144
spot::delayed_simulation_relation 146
spot::direct_simulation_relation 146
spot::dotty decorator (Choose state and link styles fospot::dotty reachable) 146
spot::duplicator_node (Duplicator node of parity game graph ) 148
spot::duplicator_node_delayedDuplicator node of parity game graph for delayed simulation

) 153
spot::ec_statistic§ Emptiness-check statistics ) 157
spot::emptiness_checKCommon interface to emptiness check algorithms) 160
spot::emptiness_check_resulfThe result of an emptiness check ) 162
spot::Itl::environment (An environment that describes atomic propositions ) 164
spot::evtgha 166
spot::evtgba_explicit 168
spot::evtgba_explicit::state 172
spot::evigba_explicit::transition (Explicit transitions (used by spot::evtgha_explicii ) 173
spot::evtgba_iterator 174
spot::evtgba_product 175
spot::evigba_reachable_iterator(lterate over all reachable states of apot::evtgba) 178

spot::evtgba_reachable_iterator_breadth_first (An implementation of spot:evtgba -
reachable_iteratorthat browses states breadth first ) 181

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



6.1 spot Class List 10

spot::evtgba_reachable_iterator_depth_first (An implementation of spot:evigba -
reachable_iteratorthat browses states depth first ) 185

spot::explicit_connected_componenfAn SCC storing all its states explicitly ) 189

spot::explicit_connected_component_factory (Abstract factory for explicit connected_-

component) 191
spot::ltl::formula (An LTL formula) 191
spot::ltl::formula_ptr_hash (Hash Function for const formula  x) 195
spot::ltl::-formula_ptr_less_than (Strict Weak Ordering for const formula  x) 195
spot::free_list (Manage list of free integers) 196
spot::gspn_exeption(An exeption used to forward GSPN errors ) 199
spot::gspn_interface 200
spot::gspn_ssp_interface 202
yy::Location (Abstract a Location) 204
spot::loopless_modular_mixed_radix_gray cod€Loopless modular mixed radix Gray code

iteration ) 206
spot::minato_isop(Generate an irredundant sum-of-products (ISOP) form of a BDD function

209
spot::minato_isop::local_vars(Internal variables for minato_isop) 211
spot::ltl::multop (Multi-operand operators ) 212
spot::ltl::multop::paircmp (Comparison functor used internally by Itl::multop ) 219
spot::numbered_state _heagfKeep track of a large quantity of indexed states ) 220

spot::numbered_state_heap_const_iteratofiterator on numbered_state _heambjects ) 223
spot::numbered_state_heap_factorfAbstract factory for numbered_state_heap 224

spot::numbered_state_heap _hash_mapA straightforward implementation of numbered_-

state_heapwith a hash map) 225
spot::numbered_state_heap _hash_map_factoryFactory for numbered_state_heap_hash_-

map) 228
spot:.parity_game_graph(Parity game graph which compute a simulation relation ) 230
spot::parity_game_graph_delayed 235
spot::parity_game_graph_direct(Parity game graph which compute the direct simulation re-

lation ) 241
yy::Position (Abstract a Position) 247
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6.1 spot Class List 11
spot::ltl::postfix_visitor (Apply an algorithm on each node of an AST, during a postfix traver-
sal) 249
spot::ptr_hash< T > (A hash function for pointers ) 251
spot:ltl::random_Itl (Generate random LTL formulae ) 251
spot::ltl::random_ltl::op_proba 254
spot::ltl::ref_formula (A reference-counted LTL formula) 255
spot::rsymbol 259
spot::scc_stack 261
spot::scc_stack::connected_component 263
spot::ltl::simplify_f g visitor (Replacetrue U f andfalse R g byF f andG g) 264
yy::Slice< T, S> 267
spot::spoiler_node(Spoiler node of parity game graph) 268
spot::spoiler_node_delayedSpoiler node of parity game graph for delayed simulation ) 270
yy::Stack< T, S > 274
spot::state (Abstract class for states ) 276
spot::state_bdd 278
spot::state_evtgba_explici{States used by spot::tgha_evtgba_explicit) 280
spot::state_explicit 283
spot::state_product(A state for spot::tgba_product) 286
spot::state_ptr_equal(An Equivalence Relation for state ) 289
spot::state_ptr_hash(Hash Function for state ) 289
spot::state_ptr_less_than(Strict Weak Ordering for state x) 290
spot::string_hash (A hash function for strings ) 290
spot::symbol 291
spot::tgba (A Transition-based Generalized Bilichi Automaton ) 293
spot::tgba_bdd_concrete(A concretespot::tgba implemented using BDDs ) 299
spot::tgba_bdd_concrete_factory(Helper class to build aspot::tgba _bdd_concreteobject) 305
spot::;tgba_bdd core_data(Core data for a TGBA encoded using BDDs ) 309
spot::tgba_bdd_factory (Abstract class for spot::tgba_bdd_concretefactories ) 314
spot::tgba_explicit 315
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6.1 spot Class List 12

spot::tgba_explicit::transition (Explicit transitions (used by spot::tgba_explicit) ) 324
spot::tgba_explicit_succ_iterator 325
spot::tgba_product (A lazy product. (States are computed on the fly.) ) 328
spot::itgba_reachable_iterator(lterate over all reachable states of spot::tgba) 335

spot::tgba_reachable_iterator_breadth_first (An implementation of spot::tgba_reachable -
iterator that browses states breadth first) 339

spot::tgba_reachable_iterator_depth_first (An implementation of spot:itgba reachable_-

iterator that browses states depth first) 343
spot::tgba_reduc 347
spot::tgba_run (An accepted run, for a tgba ) 362
spot::tgba_run::step 363
spot::tgba_run_dotty decorator (Highlight a spot::tgba_run on aspot::tgha) 364
spot::itgba_sba_proxy(Degeneralize aspot::tgba on the fly, producing an SBA) 367
spot::itgba_statistics 373
spot::tgba_succ_iterator(lterate over the successors of a state ) 373
spot::tgba_succ_iterator_concrete 376

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

fly ) 380
spot::tgba_tba_proxy (Degeneralize aspot::tgba on the fly, producing a TBA ) 384
spot::time_info (A structure to record elapsed time in clock ticks ) 391
spot::timer (A timekeeper that accumulate interval of time ) 392
spot::timer_map (A map of timer, where each timer has a name ) 393

spot::ltl::unabbreviate_logic_visitor (Clone and rewrite a formula to remove most of the ab-
breviated logical operators ) 395

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

viated LTL and logical operators ) 399
spot::ltl::unop (Unary operators ) 402
spot::ltl::visitor (Formula visitor that can modify the formula) 409

spot::weight (Manage for a given automaton a vector of counter indexed by its acceptance
condition ) 410
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7 spot File Index 13

7 spot File Index

7.1 spot File List

Here is a list of all files with brief descriptions:
gspntommon.hh 412
gspnfgspn.hh 413
gspnksp.hh 414
evtgbakvtgba.hh 414
evtgbakvtgbaiter.hh 415
evtgbakxplicit.hh 416
evtgbaproduct.hh 417
evtgbasymbol.hh 418
evtgbaalgosdotty.hh 418
evtgbaalgosfeachiter.hh 420
evtgbaalgossave.hh 422
evtgbaalgostgba2evtgba.hh 423
evtgbaparsepublic.hh 424
Itlast/allnodes.hh(Define all LTL node types) 429
[tlast/atomic_prop.hh (LTL atomic propositions ) 429
[tlast/binop.hh (LTL binary operators ) 430
Itlast/constant.hh(LTL constants ) 431
[tlast/formula.hh (LTL formula interface ) 431
[tlast/multop.hh (LTL multi-operand operators ) 433
Itlast/predecl.hh (Predeclare all LTL node types ) 433
[tlast/refformula.hh (Reference-counted LTL formulae ) 434
Itlast/unop.hh (LTL unary operators ) 434
Itlast/visitor.hh (LTL visitor interface ) 435
ltlenv/declenv.hh 436
Itlenv/defaultenv.hh 436
[tlenv/environment.hh 437
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7.1 spot File List 14

[tiparse/location.hh 437
ltiparse/position.hh 439
Itiparse/public.hh 426
[tiparse/stack.hh 440
Itivisit/ apcollect.hh 441
Itlvisit/ basicreduce.hh 441
Itlvisit/ clone.hh 442
Itlvisit/ destroy.hh 443
Itlvisit/ dotty.hh 419
Itivisit/ dump.hh 443
Itivisit/ length.hh 444
Itlvisit/ lunabbrev.hh 444
Itlvisit/ nenoform.hh 445
Itivisit/ postfix.hh 445
Itlvisit/ randomltl.hh 446
Itlvisit/ reduce.hh 446
Itivisit/ simpfg.hh 447
Itivisit/ syntimpl.hh 447
Itivisit/ tostring.hh 448
Itlvisit/ tunabbrev.hh 449
mischareword.hh 449
misc/hbddalloc.hh 450
misc/hddlt.hh 450
misclescape.hh 451
miscfreelist.hh 451
mischash.hh 452
mischashfunc.hh 452
misc/minato.hh 453
misc/imodgray.hh 453
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7.1 spot File List 15

misciandom.hh 453
misctimer.hh 454
mischersion.hh 455
tgba/bdddict.hh 455
tgba/bddprint.hh 456
tgba/formula2bdd.hh 460
tgba/public.hh 427
tgba/state.hh 461
tgba/statebdd.hh 462
tgba/succiter.hh 462
tgba/succiterconcrete.hh 463
tgbaftgba.hh 464
tgba/tgbabddconcrete.hh 466
tgba/tgbabddconcretefactory.hh 466
tgba/tgbabddconcreteproduct.hh 467
tgba/tgbabddcoredata.hh 468
tgba/tgbabddfactory.hh 468
tgba/tgbaexplicit.hh 469
tgba/tgbaproduct.hh 470
tgba/tgbareduc.hh 471
tgba/tgbatba.hh 472
tgbaalgosbfssteps.hh 473
tgbaalgostiotty.hh 420
tgbaalgostiottydec.hh 474
tgbaalgostiupexp.hh 474
tgbaalgosémptiness.hh 475
tgbaalgosémptiness_stats.hh 476
tgbaalgosfjv04.hh 482
tgbaalgoslbtt.hh 482
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7.1 spot File List 16

tgbaalgosltl2tgba_fm.hh 482
tgbaalgoslti2tgba_lacim.hh 483
tgbaalgosiagic.hh 484
tgbaalgosheverclaim.hh 484
tgbaalgospowerset.hh 485
tgbaalgosprojrun.hh 486
tgbaalgosfandomgraph.hh 487
tgbaalgosfteachiter.hh 421
tgbaalgosfeducerun.hh 487
tgbaalgosfeductgba_sim.hh 487
tgbaalgosteplayrun.hh 489
tgbaalgosfundotdec.hh 489
tgbaalgossave.hh 423
tgbaalgosse05.hh 490
tgbaalgosstats.hh 490
tgbaalgostau03.hh 491
tgbaalgostauO3opt.hh 491
tgbaalgosiveight.hh 491
tgbaalgos/gteate.hh 476
tgbaalgos/gteadxplscc.hh 477
tgbaalgos/gteagtec.hh 478
tgbaalgos/gteaisheap.hh 479
tgbaalgos/gtecdccstack.hh 480
tgbaalgos/gtecétatus.hh 481
tgbaparsepublic.hh 427
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8 spot Module Documentation 17

8 spot Module Documentation

8.1 LTL formulae

Modules

» Essential LTL types

e LTL Abstract Syntax Tree

e LTL environments

« Algorithms for LTL formulae

8.1.1 Detailed Description

This module gathers types and definitions related to LTL formulae.

8.2 TGBA (Transition-based Generalized Blchi Automata)

Modules

« Essential TGBA types
« TGBA representations
» TGBA algorithms

8.2.1 Detailed Description
Spot is centered around thpot::tgbaype. This type and its cousins are listegre This is an abstract in-

terface. Its implementations are eitloancrete representatigra on-the-fly algorithmsOther algorithms
that work onspot::tgbaarelisted separately

8.3 Emptiness-check algorithms for SSP

Functions

« couvreur99_check spot::couvreur99 _check_ssp_sdounst tgbaxssp_automata)
» couvreur99_check spot::couvreur99_check_ssp_shy séronst tgbaxssp_automata)
» couvreur99_check spot::couvreur99_check_ssp_gbpnst tgbakssp_automata)

8.3.1 Function Documentation

8.3.1.1 couvreur99 checkcouvreur99 check ssp_semi (const tgbassp_automath
8.3.1.2 couvreur99_checkcouvreur99 check_ssp_shy (const tgbassp_automatpa

8.3.1.3 couvreur99 checkcouvreur99_ check_ssp_shy_semi (const tgbassp_automata

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



8.4 Essential LTL types

8.4 Essential LTL types

Classes

* classspot::ltl::formula
An LTL formula.

« structspot::ltl::visitor
Formula visitor that can modify the formula.

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

Functions

 formulax spot::ltl::clone(const formulaxf)
Clone a formula.

« void spot::ltl::destroy(const formulaxf)
Destroys a formula.

8.4.1 Function Documentation

8.4.1.1 formulax clone (const formulax f)

Clone a formula.

8.4.1.2 void destroy (const formulax f)

Destroys a formula.

8.5 LTL Abstract Syntax Tree

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
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8.6 LTL environments
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Multi-operand operators.

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

* classspot::ltl::unop
Unary operators.

8.6 LTL environments

Classes

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

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

8.6.1 Detailed Description

LTL environment implementations.

8.7 Algorithms for LTL formulae

Modules

¢ Input/Output of LTL formulae

* Derivable visitors

» Rewriting LTL formulae

» Miscellaneous algorithms for LTL formulae

8.8 Input/Output of LTL formulae

Classes

« classspot::ltl::random_|tl
Generate random LTL formulae.

Typedefs

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

* typedef std::list. parse_error- spot::ltl::parse_error_list
A list of parser diagnostics, as filled by parse.
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8.8 Input/Output of LTL formulae 20

Functions

« formula * spot::Itl::parse(const std::string &Itl_stringparse_error_lis&error_list, environment
&env=default_environment::instance(), bool debug=false)

Build a formula from an LTL string.

« bool spot::ltl::format_parse_errofstd::ostream &0s, const std::string &ltl_stringarse_error_list
&error_list)

Format diagnostics produced tspot::Itl::parse

« std::ostream &pot::ltl::dotty(std::ostream &os, const formuid)
Write a formula tree using dot's syntax.

* std::ostream &pot::ltl::dump(std::ostream &0s, const formuikd)
Dump a formula tree.

« std::ostream &pot::ltl::to_string(const formulaxf, std::ostream &0s)
Output a formula as a (parsable) string.

« std::stringspot::ltl::to_string(const formulaxf)
Convert a formula into a (parsable) string.

« std::ostream &pot::ltl::to_spin_strindgconst formulaxf, std::ostream &0s)
Output a formula as a (parsable by Spin) string.

« std::stringspot::ltl::to_spin_stringconst formulaxf)
Convert a formula into a (parsable by Spin) string.

8.8.1 Typedef Documentation
8.8.1.1 typedef std::paikyy::Location, std::string > spot::ltl::parse_error

A parse diagnostic with its location.

8.8.1.2 typedef std::liskparse_error> spot::ltl::parse_error_list
A list of parser diagnostics, as filled by parse.
8.8.2 Function Documentation

8.8.2.1 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/
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8.8 Input/Output of LTL formulae 21

8.8.2.2 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.

8.8.2.3 bool format_parse_errors (std::ostream &s 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.

8.8.2.4 formulax parse (const std::string & Itl_string, parse_error_list & error_list, environment &
env=default_environment::instance() , booldebug= 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 surdél_string was parsed succesfully,
checkerror_list for emptiness.

Warning:
This function is not reentrant.

8.8.2.5 std::string to_spin_string (const formulax f)

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

Parameters:
f The formula to translate.
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8.8.2.6 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.

8.8.2.7 std::string to_string (const formulax f)

Convert a formula into a (parsable) string.

Parameters:
f The formula to translate.

8.8.2.8 std::ostream& to_string (const formulax f, std::ostream & 09

Output a formula as a (parsable) string.

Parameters:
f The formula to translate.

os The stream where it should be output.

8.9 Derivable visitors

Classes

« 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
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_ltl_visitor
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

8.10 Rewriting LTL formulae

Enumerations

» enumspot::ltl::reduce_optiong
spot::ltl::Reduce_None 0, spot::Itl::Reduce_Basics 1, spot::ltl::Reduce_Syntactic_Implications
= 2, spot::ltl::Reduce_Eventuality And_Universality,
spot::ltl::Reduce_AlE-1U }
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Options forspot::ltl::reduce

Functions

 formulax spot::ltl::basic_reducgonst formula«f)
Basic rewritings.

 formulax spot::ltl::unabbreviate logiconst formulaxf)
Clone and rewrite a formula to remove most of the abbreviated logical operators.

« formulax* spot::ltl::negative_normal_forrftonst formula«f, bool negated=false)
Build the negative normal form éf

» formulax spot::ltl::reducgconst formula«f, int opt=Reduce_All)
Reduce a formul&

 formulax spot::ltl::simplify_f_g(const formulaxf)
Replacarue U f andfalse R g byF f andG g

8.10.1 Enumeration Type Documentation

8.10.1.1 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.

8.10.2 Function Documentation

8.10.2.1 formulax basic_reduce (const formulax f)

Basic rewritings.

8.10.2.2 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.)

8.10.2.3 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

8.10.2.4 formulax simplify_f_g (const formula x f)
Replacerue U f andfalse R g byF f andG g

8.10.2.5 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

8.11 Miscellaneous algorithms for LTL formulae

Typedefs

* typedef std::set atomic_propx, formula_ptr_less_than spot::ltl::atomic_prop_set
Set of atomic propositions.

Functions

« atomic_prop_set spot::ltl::atomic_prop_colledconst formulax«f, atomic_prop_sets=0)
Return the set of atomic propositions occurring in a formula.

bool spot::ltl::is_ GF(const formulaxf)
Whether a formula starts with GF.

bool spot::ltl::is_ FG(const formulaxf)
Whether a formula starts with FG.

int spot::ltl::length(const formulaxf)
Compute the length of a formula.

bool spot::ltl::is_eventualconst formulaxf)
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Check whether a formula is a pure eventuality.

bool spot::ltl::is_universaf{const formulaxf)
Check whether a formula is purely universal.

bool spot::ltl::syntactic_implicatioiconst formulasf1, const formulaxf2)

Syntactic implication.

bool spot::ltl::syntactic_implication_ne@onst formula«fl, const formulaxf2, bool right)

Syntactic implication.

8.11.1 Typedef Documentation

8.11.1.1 typedef std::setatomic_propx, formula_ptr_less_thar> spot::ltl::atomic_prop_set

Set of atomic propositions.

8.11.2 Function Documentation

8.11.2.1 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

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 se§, augmented with atomic propositions occurringfinor a newly
allocated set containing all these atomic propositiossi# 0.

8.11.2.2 boolis_eventual (const formula f)
Check whether a formula is a pure eventuality.

Pure eventuality formulae are defined 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}

}

A word that satisfies a pure eventuality can be prefixed by anything and still satisfies the formula.
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8.11.2.3 bool is_FG (const formula: f)

Whether a formula starts with FG.

8.11.2.4 boolis_GF (const formula: f)

Whether a formula starts with GF.

8.11.2.5 boolis_universal (const formula f)
Check whether a formula is purely universal.

Purely universal formulae are defined in

@InProceedings{  etessami.00.concur,

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

tittle = {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}

}

Any (non-empty) suffix of a word that satisfies if purely universal formula also satisfies the formula.

8.11.2.6 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. spot::Itl::multops count only for 1, even if they have more than two operands (e.g.
a | b | c haslength 4, becau$és represented once internally).

8.11.2.7 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}

}
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8.11.2.8 bool syntactic_implication_neg (const formula f1, const formula x f2, bool right)
Syntactic implication.

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

See also:
syntactic_implication

8.12 Miscellaneous helper algorithms

Whether a word is bare.

Modules

» Hashing functions
* Random functions

Classes

classspot::bdd_allocator
Manage ranges of variables.

« structspot::bdd_less_than
Comparison functor for BDDs.

« classspot::free_list
Manage list of free integers.

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

« classspot::loopless_modular_mixed_radix_gray code
Loopless modular mixed radix Gray code iteration.

« structspot::time_info
A structure to record elapsed time in clock ticks.

« classspot::timer
A timekeeper that accumulate interval of time.

* classspot::timer_map

A map of timer, where each timer has a name.

Functions

« boolspot::is_bare_wor(tonst chakstr)
* std::stringspot::quote_unless_bare_wdabnst std::string &str)
Double-quote words that are not bare.
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* std::ostream &pot::escape_sfstd::ostream &os, const std::string &str)
Escape " and, characters instr.

std::stringspot::escape_sfconst std::string &str)
Escape " and, characters instr.

 const chak spot::version()
Return Spot’s version.

8.12.1 Detailed Description

Whether a word is bare.

Bare words should start with a letter or an underscore, and consist solely of alphanumeric characters and
underscores.

8.12.2 Function Documentation
8.12.2.1 std::string escape_str (const std::string &tr)

Escape " and characters irstr.

8.12.2.2 std::ostream& escape_str (std::ostream &s const std::string & str)

Escape " and characters irstr.
8.12.2.3 boolis_bare word (const chaf str)
8.12.2.4 std::string quote_unless_bare_word (const std::string &tr)

Double-quote words that are not bare.

See also:
is_bare_word

8.12.2.5 const char version ()

Return Spot’s version.

8.13 Hashing functions
Classes

* structspot::ltl::formula_ptr_hash
Hash Function foconst formula .

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

« structspot::string_hash
A hash function for strings.

« structspot::state_ptr_hash
Hash Function fosstate .

Functions

* size_tspot::wang32_hagsize_t key)
Thomas Wang’s 32 bit hash function.

8.13.1 Function Documentation

8.13.1.1 size_twang32_hash (sizekdy) [inline]
Thomas Wang’s 32 bit hash function.

Hash an integer amongst the integésp://www.concentric.net/

8.14 Random functions

Classes

* classspot::baranet gen>

~Ttwang/tech/inthash.htm

Compute pseudo-random integer value between Oramgtluded, following a binomial distribution for

probability p.

Functions

« void spot::sranqunsigned int seed)
Reset the seed of the pseudo-random number generator.

int spot::rrandint min, int max)

Compute a pseudo-random integer value betwagnand maxincluded.

int spot::mrandint max)

Compute a pseudo-random integer value between (hazend lincluded.

doublespot::drand)

Compute a pseudo-random double value between 0.0 and 1.0 (1.0 excluded).

doublespot::nrand)

Compute a pseudo-random double value following a standard normal distribution. (Odeh & Evans).
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* doublespot::bmrand)
Compute a pseudo-random double value following a standard normal distribution. (Box-Muller).

* int spot::pranddouble p)
Return a pseudo-random positive integer value following a Poisson distribution with pargmeter

8.14.1 Function Documentation

8.14.1.1 double bmrand ()
Compute a pseudo-random double value following a standard normal distribution. (Box-Muller).

This uses the polar form of the Box-Muller transform to generate random values.

8.14.1.2 double drand ()

Compute a pseudo-random double value between 0.0 and 1.0 (1.0 excluded).

See also:
mrand rrand srand

8.14.1.3 int mrand (intmax)
Compute a pseudo-random integer value between Gramdlincluded.

See also:
drand rrand srand

8.14.1.4 double nrand ()
Compute a pseudo-random double value following a standard normal distribution. (Odeh & Evans).

This uses a polynomial approximation of the inverse cumulated density function from Odeh & Evans,
Journal of Applied Statistics, 1974, vol 23, pp 96-97.

8.14.1.5 int prand (doublep)

Return a pseudo-random positive integer value following a Poisson distribution with pargmeter

Precondition:
p>20

8.14.1.6 intrrand (int min, int max)

Compute a pseudo-random integer value betwegrandmaxincluded.

See also:
drand mrand srand
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8.14.1.7 void srand (unsigned inseed

Reset the seed of the pseudo-random number generator.

See also:
drand mrand rrand

8.15 Essential TGBA types

Classes

« classspot::bdd_dict
« 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 .

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

* classspot::tgba
A Transition-based Generalized Blichi Automaton.

8.16 TGBA representations
Classes

« classspot::state_bdd
« classspot::tgba_succ_iterator_concrete
« classspot::tgba_bdd_concrete

A concretespot::tghaimplemented using BDDs.

* classspot::tgba_explicit

« classspot::state_explicit

« classspot::tgba_explicit_succ_iterator
« classspot::tgba_reduc
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8.17 TGBA algorithms

Modules

* TGBA on-the-fly algorithms
Input/Output of TGBA

Translating LTL formulae into TGBA
 Algorithm patterns

* TGBA simplifications

* Miscellaneous algorithms on TGBA
* Emptiness-checks

Functions

 tgha_bdd_concretex spot::product (const tgba_bdd_concreteleft, const tgba bdd concrete
xright)

Multiplies twospot::tgba_bdd_concre@utomata.

8.17.1 Function Documentation

8.17.1.1 tgba bdd_concreteproduct (const tgba_bdd_concretex left, const tgba bdd_concretex
right)

Multiplies two spot::tgba_bdd_concretaitomata.

This function builds the resulting product as anotheot::tgba _bdd_concresaitomaton.

8.18 TGBA on-the-fly algorithms

Classes

* classspot::state _product
A state forspot::tgba_product

« classspot::itgba_tba_proxy
Degeneralize apot::tgbaon the fly, producing a TBA.

« classspot::tgba_sbha_proxy
Degeneralize apot::tgbaon the fly, producing an SBA.

8.19 Input/Output of TGBA

Modules

» Decorating the dot output
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Typedefs

* typedef std::pai: yy::Location std::string> spot::tgba_parse_error
A parse diagnostic with its location.

* typedef std::list tgba_parse_erras spot::tgba_parse_error_list
A list of parser diagnostics, as filled by parse.

Functions

« std::ostream &pot::dotty reachabl@td::ostream &o0s, const tgbg, dotty decoratordd=dotty -
decorator::instance())

Print reachable states in dot format.

« std::ostream &pot::Ibtt_reachabléstd::ostream &os, const tgha)
Print reachable states in LBTT format.

« std::ostream &spot::never_claim_reachabl(std::ostream &o0s, const tgba_sba_proxy, const
[tl::formula «f=0)

Print reachable states in Spin never claim format.

« std::ostream &pot::tgba_save reachalfitd::ostream &o0s, const tgha)
Save reachable states in text format.

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

Build a spot::tgha_explicifrom a text file.

« bool spot::format_tgba_parse_errdistd::ostream &o0s, const std::string &filenamgba_parse_-
error_list&error_list)

Format diagnostics produced lspot::tgba_parse

8.19.1 Typedef Documentation

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

A parse diagnostic with its location.

8.19.1.2 typedef std::lisktgba_parse_error> spot::tghba_parse_error_list

A list of parser diagnostics, as filled by parse.

8.19.2 Function Documentation

8.19.2.1 std::ostream& dotty _reachable (std::ostream &os const tghax g, dotty _decorator x dd=
dotty decorator::instance() )

Print reachable states in dot format.

The dd argument allows to customize the output in various ways. tBiesepagefor a list of available
decorators.
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8.19.2.2 bool format_tgba_parse_errors (std::ostream &s const std::string & filename tgba_-
parse_error_list& error_list)

Format diagnostics produced bgot::tgba_parse

Parameters:
os Where diagnostics should be output.

filename The filename that should appear in the diagnostics.
error_list The error list filled byspot::ltl::parsewvhile parsingtl_string.

Returns:
true iff any diagnostic was output.

8.19.2.3 std::ostream& Ibtt_reachable (std::ostream &os const tghax g)
Print reachable states in LBTT format.

Parameters:
g The automata to print.

0s Where to print.

8.19.2.4 std::ostream& never_claim_reachable (std::ostream &s, const tgba_sba_proxy g, const
I[tl::formula xf =0)

Print reachable states in Spin never claim format.

Parameters:
os 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.

8.19.2.5 tgba_ explicik 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 surfilenamewas parsed succesfully, check
error_list for emptiness.

Warning:
This function is not reentrant.
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8.19.2.6 std::ostream& tgba_save_reachable (std::ostream &s, const tgbax Q)

Save reachable states in text format.

8.20 Translating LTL formulae into TGBA

Functions

« tgba_explicit + spot::ltl_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, const
[tl::atomic_prop_sekunobs=0)

Build aspot::tgba_explici from an LTL formula.

« tgba_bdd_concretespot::ltl_to _tgba_lacinfconst Itl::formulaxf, bdd_dict«dict)
Build aspot::tgba_bdd_concreteom an LTL formula.

8.20.1 Function Documentation

8.20.1.1 tgba_explici Itl_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
constltl::atomic_prop_set x unobs= 0)

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}
}
Parameters:

f The formula to translate into an automaton.
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.
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@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.

unobs When non-zero, the atomic propositions in the LTL formula are interpreted as events that ex-
clude each other. The events in the formula are observable evenisyalnsl can be filled with
additional unobservable events.

Returns:
A spot::tgba_explicithat recognizes the languagefof

8.20.1.2 tgba_ bdd_concreteltl_to_tgba_lacim (const Itl::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{\'e}aire},

booktitle = {Actes du Colloque LaCIM 2000},

month = {August},

year = {2000},

pages = {131--140},

volume = {27},

series = {Publications du LaCIM},

publisher = {Universit{\'e} du Qu{\Ve}bec {\'a} Montr{\'e}al},

editor = {Pierre Leroux}

}
Parameters:

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

Returns:
A spot::tgba_bdd_concretieat recognizes the languagefof

8.21 Algorithm patterns

Classes

« classspot::tgba reachable_iterator
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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.

8.22 TGBA simplifications
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

Typedefs

* typedef Sgi::vector spoiler_node: > spot::sn_v
* typedef Sgi::vector duplicator_node: > spot::dn_v
* typedef Sgi::vector const state > spot::s_v

Enumerations

e enumspot::reduce_tgba_optiofis

spot::Reduce_Nore0, spot::Reduce_quotient_Dir_Sil, spot::Reduce_transition_Dir_Sm2,
spot::Reduce_quotient_Del_Si,

spot::Reduce_transition_Del S8, spot::Reduce_Sce 16,spot::Reduce Al -1U }
Options for reduce.
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Functions

« tgbax spot::;reduc_tgba_siiftonst tgbaxa, int opt=Reduce_All)
Remove some node of the automata using a simulation relation.

« direct_simulation_relation spot::get_direct_relation_simulatigoonst tgba«a, std::ostream &os,
int opt=-1)
Compute a direct simulation relation on state of tgba

« delayed_simulation_relation spot::get_delayed_relation_simulati¢const tgbaxa, std::ostream
&0s, int opt=-1)
Compute a delayed simulation relation on state of tgba

void spot::free_relation_simulatididirect_simulation_relatiorrel)

To free a simulation relation.

void spot::free_relation_simulatiqilelayed_simulation_relatiosrel)
To free a simulation relation.

8.22.1 Typedef Documentation

8.22.1.1 typedef Sgi::vector.duplicator_nodex> spot::dn_v

8.22.1.2 typedef Sgi::vector.const state> spot::s_v

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

8.22.2 Enumeration Type Documentation

8.22.2.1 enunreduce_tgba_options

Options for reduce.

Enumeration values:
Reduce_None No reduction.

Reduce_quotient_Dir_SimReduction of state using direct simulation relation.
Reduce_transition_Dir_Sim Reduction of transitions using direct simulation relation.
Reduce_quotient_Del_SimReduction of state using delayed simulation relation.
Reduce_transition_Del_SimReduction of transition using delayed simulation relation.
Reduce_SccReduction using SCC.

Reduce_All All reductions.

8.22.3 Function Documentation

8.22.3.1 void free_relation_simulation (delayed_simulation_relatior rel)

To free a simulation relation.
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8.22.3.2 void free_relation_simulation (direct_simulation_relationx rel)

To free a simulation relation.

8.22.3.3 delayed_simulation_relation get delayed relation_simulation (const tgba x a,
std::ostream & os, int opt=-1)

Compute a delayed simulation relation on state of tigha

8.22.3.4 direct_simulation_relatior get_direct_relation_simulation (const tgbax a, std::ostream &
os int opt=-1)

Compute a direct simulation relation on state of tfiba

8.22.3.5 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 ofpot::reduce_tgba_optiospecifying which optimizations to apply.
Returns:

the reduced automata.

8.23 Miscellaneous algorithms on TGBA

Classes

« classspot::bfs_steps
Make a BFS in apot::tghato compute dgba_run::steps

* structspot::tgba_statistics

Functions

« tgba_explicitx spot::tgba_dupexp_bfsonst tghaaut)
Build an explicit automata from all states afit numbering states in bread first order as they are processed.

« tgba_explicitx spot::tgba_dupexp_df{sonst tgbaxaut)
Build an explicit automata from all states afit numbering states in depth first order as they are processed.

« tgba_explicitx spot::tgba_powersétonst tgbasaut)
Build a deterministic automaton, ignoring acceptance conditions.

« tgbax spot::random_graptint n, float d, conslil::atomic_prop_setap, bdd_dickdict, intn_acc=0,
float a=0.1, float t=0.5, ltl::environmenenv=_&lItl::default_environment::instance())
Construct a tgba randomly.

 tgba_statisticspot::stats_reachableonst tgbaxq)
Compute statistics for an automaton.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



8.23 Miscellaneous algorithms on TGBA 40

8.23.1 Function Documentation

8.23.1.1 tgba random_graph (int n, float d, const Itl::atomic_prop_set = ap, bdd_dict = dict,
int n_acc= 0, float a = 0.1, float t = 0.5, Itl::environment x env = &ltl::default_-
environment::instance() )

Construct a tgba randomly.

Parameters:

n The number of states wanted in the automata. All states will be connected, and there will be no dead
state.

d The density of the automata. This is the probability (between 0.0 and 1.0), to add a transition
between two states. All states have at least one outgoing transitidns sonsidered only when
adding the remaining transition. A density of 1 means all states will be connected to each other.

ap The list of atomic property that should label the transition.

dict Thebdd_dictto used for this automata.

n_acc The number of acceptance sets to use.

a The probability (between 0.0 and 1.0) that a transition belongs to an acceptance set.
t The probability (between 0.0 and 1.0) that an atomic proposition is true.

env The environment in which to declare the acceptance conditions.

This algorithms is adapted from the one in Fig 6.2 page 48 of

@TechReport{  tauriainen.00.a66,
author = {Heikki Tauriainen},
titte = {Automated Testing of {B\"u}chi Automata Translators for
{L}inear {T}emporal {L}ogic},
address = {Espoo, Finland},
institution = {Helsinki University of Technology, Laboratory for
Theoretical Computer Science},
number = {A66},
year = {2000},
url = {http://citeseer.nj.nec.com/tauriainen00automated.html},
type = {Research Report},
note = {Reprint of Master’s thesis}

Although the intent is similar, there are some differences with between the above published algorithm and
this implementation . First labels are on transitions, and acceptance conditions are generated too. Second,
the number of successors of a node is choséh i following a normal distribution with meaiy-(n—1)d

and variancén — 1)d(1 — d). (This is less accurate, but faster than considering all possislecessors

one by one.)

8.23.1.2 tgba_statistics stats_reachable (const tgbay)

Compute statistics for an automaton.

8.23.1.3 tgba_explici tgba_dupexp_bfs (const tgba: aut)

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

8.23.1.4 tgba_explicik tgba dupexp_dfs (const tgba aut)

Build an explicit automata from all statesait, numbering states in depth first order as they are processed.
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8.23.1.5 tgba_explici tgba powerset (const tgha aut)
Build a deterministic automaton, ignoring acceptance conditions.

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

8.24 Decorating the dot output

Classes

« classspot::dotty decorator
Choose state and link styles fgpot::dotty_reachable

« classspot::tgba_run_dotty decorator
Highlight aspot::tgba_runon aspot::tgba

8.25 Emptiness-checks
Modules

» Emptiness-check algorithms for SSP
» Emptiness-check algorithms

* TGBA runs and supporting functions
» Emptiness-check statistics

Classes

« classspot::emptiness_check_result
The result of an emptiness check.

« classspot::emptiness_check
Common interface to emptiness check algorithms.

8.25.1 Detailed Description

All emptiness-check algorithms follow the same interface. Basically once you have constructed an instance
of spot::emptiness_chedky instantiating a subclass, or calling a functions construct such instance; see
this list), you should calkpot::emptiness_check::checkg)check the automaton.

If spot::emptiness_check::check€turns 0, then the automaton was found empty. Otherwise the automa-
ton accepts some run. (Beware that some algorithms—those using bit-state hashing—may found the au-
tomaton to be empty even if it is not actually empty.)

Whenspot::emptiness_check::checkfes not return 0, it returns an instancespbt::emptiness_check_-

result You can try to callspot::emptiness_check_result::accepting_rtm@btain an accepting run. For
some emptiness-check algorithmppt::emptiness_check_result::accepting_rwnl{)require some extra
computation. Most emptiness-check algorithms are able to return such an accepting run, however this
is not mandatory andpot::emptiness_check_result::accepting_raaf) return 0 (this does not means by
anyway that no accepting run exist).
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The acceptance run returned Igpot::emptiness_check_result::accepting_rurif) any, is of type
spot::tgba_runThis pagegathers existing operations on these objects.

8.26 Emptiness-check algorithms

Classes

« classspot::couvreur99 check
Check whether the language of an automate is empty.

* classspot::couvreur99_check_shy
A version ofspot::couvreur99_chedhkat tries to visit known states first.

Functions

* emptiness_checkspot::explicit_gv04_checfconst tgbaxa)
Emptiness check based on Geldenhuys and Valmari’'s TACAS’04 paper.

« emptiness_checkspot::explicit_magic_seardloonst tgha:a)
Returns an emptiness checker on spet::tgbaautomatora.

« emptiness_checkspot::bit_state hashing_magic_sedanst tgbasa, size_t size)
Returns an emptiness checker on spet::tgbaautomatora

« emptiness_checkspot::explicit_se05_ sear¢bonst tghaxa)
Returns an emptiness check on #pet::tghaautomatora.

« emptiness_checkspot::bit_state hashing_se05_ sedounst tgbasa, size_t size)
Returns an emptiness checker onspet::tgbaautomatora.

« emptiness_checkspot::explicit_tau03_sear¢honst tgha:a)
Returns an emptiness checker onspet::tgbaautomatora.

« emptiness_checkspot::explicit_tau03_opt_sear{tonst tgbaxa)
Returns an emptiness checker onspet::tgbaautomatora.

8.26.1 Function Documentation

8.26.1.1 emptiness_cheeglbit_state _hashing_magic_search (const tgbaa, size_tsize

Returns an emptiness checker on spet::tgbaautomatora.

Precondition:
The automatom must have at most one accepting condition (i.e. itis a TBA).

During the visit ofa, the returned checker does not store explicitely the traversed states but uses the bit-state
hashing technic presented in:
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@book{Holzmann91,
author = {G.J. Holzmann},
title = {Design and Validation of Computer Protocols},
publisher = {Prentice-Hall},
address = {Englewood Cliffs, New Jersey},
year = {1991}

Consequently, the detection of an acceptence cycle is not ensured. The implemented algorithm is the same
as the one ofpot::explicit_magic_search

See also:
spot::explicit_magic_search

8.26.1.2 emptiness_chesglbit_state hashing_se05_search (const tgbaa, size_tsizg

Returns an emptiness checker on ¢pet::tgbaautomatora.

Precondition:
The automatom must have at most one accepting condition (i.e. itis a TBA).

During the visit ofa, the returned checker does not store explicitely the traversed states but uses the bit-state
hashing technic presented in:

@book{Holzmann91,
author = {G.J. Holzmann},
title = {Design and Validation of Computer Protocols},
publisher = {Prentice-Hall},
address = {Englewood Cliffs, New Jersey},
year = {1991}

Consequently, the detection of an acceptence cycle is not ensured. The implemented algorithm is the same
as the one o$pot::explicit_se05_search

See also:
spot::explicit_se05_search

8.26.1.3 emptiness_cheskexplicit_gv04 check (const tgha a)
Emptiness check based on Geldenhuys and Valmari's TACAS'04 paper.

Precondition:
The automato must have at most one accepting condition.

The original algorithm, coming from the following paper, has only been slightly modified to work on
transition-based automata.

@InProceedings{geldenhuys.04.tacas,
author = {Jaco Geldenhuys and Antti Valmari},
title = {Tarjan’s Algorithm Makes On-the-Fly {LTL} Verification
More Efficient},
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booktitle = {Proceedings of the 10th International Conference on Tools
and Algorithms for the Construction and Analysis of Systems

(TACAS'04)},
editor = {Kurt Jensen and Andreas Podelski},
pages = {205--219},
year = {2004},
publisher = {Springer-Verlag},
series = {Lecture Notes in Computer Science},
volume = {2988},
isbn = {3-540-21299-X}

8.26.1.4 emptiness_cheeglexplicit_magic_search (const tgba a)

Returns an emptiness checker on spet::tgbaautomatora.

Precondition:

The automatom must have at most one accepting condition (i.e. itis a TBA).

During the visit ofa, the returned checker stores explicitely all the traversed states. The nobendd)of
the checker can be called several times (until it returns a null pointer) to enumerate all the visited accepting

paths. The implemented algorithm is the following:

procedure check ()
begin

call dfs_blue(s0);
end,

procedure dfs_blue (s)
begin

s.color = blue;

for all t in post(s) do

if t.color == white then
call dfs_blue(t);

end if;

if (the edge (s,t) is accepting) then
target = s;
call dfs_red(t);

end if;

end for;

end;

procedure dfs_red(s)
begin
s.color = red;
if s == target then
report cycle
end if;
for all t in post(s) do
if t.color == blue then
call dfs_red(t);
end if;
end for;
end;

This algorithm is an adaptation to TBA of the one (which deals with accepting states) presented in

Articlef{ courcoubertis.92.fmsd,

author = {Costas Courcoubetis and Moshe Y. Vardi and Pierre
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Wolper and Mihalis Yannakakis},

title = {Memory-Efficient Algorithm for the Verification of
Temporal Properties},

journal = {Formal Methods in System Design},

pages = {275--288},

year = {1992},

volume = {1}

8.26.1.5 emptiness_chesglexplicit_se05_ search (const tgha a)

Returns an emptiness check on #pot::tghaautomatora.

Precondition:
The automatom must have at most one accepting condition (i.e. it is a TBA).

During the visit ofa, the returned checker stores explicitely all the traversed states. The nobendd)of
the checker can be called several times (until it returns a null pointer) to enumerate all the visited accepting
paths. The implemented algorithm is an optimizatiosdt::explicit_magic_seara@nd is the following:

procedure check ()
begin

call dfs_blue(s0);
end;

procedure dfs_blue (s)
begin
s.color = cyan;
for all t in post(s) do
if t.color == white then
call dfs_blue(t);
else if t.color == cyan and
(the edge (s,t) is accepting or
(it exists a predecessor p of s in st_blue and s != t and
the arc between p and s is accepting)) then
report cycle;
end fif;
if the edge (s,t) is accepting then
call dfs_red(t);
end if;
end for;
s.color = blue;
end,

procedure dfs_red(s)

begin
if s.color == cyan then
report cycle;
end if;

s.color = red;
for all t in post(s) do

if t.color == blue then
call dfs_red(t);
end if;
end for;

end;

It is an adaptation to TBA of the one presented in
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@techreport{SE04,
author = {Stefan Schwoon and Javier Esparza},
institution = {Universit{\"a}t Stuttgart, Fakult\"at Informatik,
Elektrotechnik und Informationstechnik},
month = {November},
number = {2004/06},
title = {A Note on On-The-Fly Verification Algorithms},
year = {2004},
url =
{http://www.fmi.uni-stuttgart.de/szs/publications/info/schwoosn.SE04.shtml}

}

See also:
spot::explicit_magic_search

8.26.1.6 emptiness_cheskexplicit tau03_opt_search (const tgha a)
Returns an emptiness checker on ¢pet::tgbaautomatora.

Precondition:
The automatom must have at least one accepting condition.

During the visit ofa, the returned checker stores explicitely all the traversed states. The implemented
algorithm is the following:

procedure check ()

begin
weight = 0; // the null vector
call dfs_blue(s0);

end;

procedure dfs_blue (s)
begin
s.color = cyan;
s.acc = emptyset;
s.weight = weight;
for all t in post(s) do
let (s, I, a, t) be the edge from s to t;
if t.color == white then
for all b in a do
weight[b] = weight[b] + 1;
end for;
call dfs_blue(t);
for all b in a do
weight[b] = weight[b] - 1;

end for;
end if;
Acc = s.acc U a;
if t.color == cyan &&

(Acc U support(weight - t.weight) U t.acc) == all_acc then
report a cycle;
else if Acc not included in t.acc then
t.acc := t.acc U Acc;
call dfs_red(t, Acc);
end if;
end for;
s.color = blue;
end;

procedure dfs_red(s, Acc)
begin
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for all t in post(s) do
let (s, |, a, t) be the edge from s to ft;
if t.color == cyan &&
(Acc U support(weight - t.weight) U t.acc) == all_acc then
report a cycle;
else if t.color !'= white and Acc not included in t.acc then
t.acc = tacc U Acc;
call dfs_red(t, Acc);
end if;
end for;
end;

This algorithm is a generalisation to TGBA of the one implementesbiot::explicit_se05_searcht is

based on the acceptance set labelling of states usgmbirtexplicit_tau03_searcMoreover, it introduce

a slight optimisation based on vectors of integers counting for each acceptance condition how many time
the condition has been visited in the path stored in the blue stack. Such a vector is associated to each state
of this stack.

8.26.1.7 emptiness_cheslexplicit_tau03_search (const tgba a)

Returns an emptiness checker on ¢pet::tgbaautomatora.

Precondition:
The automatom must have at least one accepting condition.

During the visit ofa, the returned checker stores explicitely all the traversed states. The implemented
algorithm is the following:

procedure check ()
begin

call dfs_blue(s0);
end;

procedure dfs_blue (s)
begin

s.color = blue;

s.acc = emptyset;

for all t in post(s) do

if t.color == white then
call dfs_blue(t);
end if;
end for;

for all t in post(s) do
let (s, |, a, t) be the edge from s to t;
if s.acc U a not included in t.acc then
call dfs_red(t, a U s.acc);

end if;

end for;

if s.acc == all_acc then
report a cycle;

end if;

end;

procedure dfs_red(s, A)
begin
s.acc = s.acc U A;
for all t in post(s) do
if t.color != white and A not included in t.acc then
call dfs_red(t, A);
end if;
end for;
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end;

This algorithm is the one presented in

@techreport{HUT-TCS-A83,
address = {Espoo, Finland},
author = {Heikki Tauriainen},
institution = {Helsinki University of Technology, Laboratory for
Theoretical Computer Science},
month = {December},
number = {A83},
pages = {132},
title = {On Translating Linear Temporal Logic into Alternating and
Nondeterministic Automata},
type = {Research Report},
year = {2003},
url = {http://www.tcs.hut.fi/Publications/info/bibdb.HUT-TCS-A83.shtml}

8.27 TGBA runs and supporting functions

Classes

« structspot::tgba_run
An accepted run, for a tgba.

Functions

« std::ostream &pot::print_tgba_ruistd::ostream &os, const tgba, const tgba_rurrun)
Display atgba_run

« tgbax spot::itgba_run_to_tghonst tgbasa, const tgba_rurrun)
Return an explicit_tgba correspondingtian (i.e. comparable states are merged).

 tgba_runx spot::project_tgba_ruftonst tgbasa_run, const tgbaa_proj, const tgba_rusrun)
Project atgba_runon a tgba.

« tgba_run« spot::reduce_rufconst tgbaa, const tgba_rumrorg)
Reduce an accepting run.

 bool spot::replay_tgba_rurfstd::ostream &os, const tgbaa, const tgba rurkrun, bool de-

bug=false)
Replay atgba_runon a tgba.

8.27.1 Function Documentation

8.27.1.1 std::ostream& print_tgba_run (std::ostream & os const tgbax a, const tgba_run  run)

Display atgba_run

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



8.27 TGBA runs and supporting functions 49

Output the prefix and cycle of thigba_runrun, even if it does not corresponds to an actual run of the
automatora. This is unlikereplay_tgba_run()which will ensure the run actually exist in the automaton
(and will display any transition annotation).

(ais used here only to format states and transitions.)

Output the prefix and cycle of thigba_runrun, even if it does not corresponds to an actual run of the
automatora. This is unlikereplay_tgba run()which will ensure the run actually exist in the automaton
(and will display any transition annotation).

8.27.1.2 tgba_rum project_tgba run (const tgbax a_run, const tghbax a_proj, const tgha_run x
run)

Project agba_runon a tgba.
If a tgba_runhas been generated on a product, or any other on-the-fly algorithm with tgba operands,

Parameters:
run the run to replay

a_run the automata on which the run was generated
a_proj the automata on which to project the run

Returns:
true iff the run could be completed

8.27.1.3 tgba_rum reduce_run (const tgbax a, const tgba_run=x org)
Reduce an accepting run.

Return a run which is accepting fandthat is no longer thadrg.

8.27.1.4 bool replay_tgba_run (std::ostream &os, const tghax a, const tgba_run= run, bool debug
=false )

Replay agba_runon a tgba.

This is similar toprint_tgba_run() except that the run is actually replayed on the automaton while it is
printed. Doing so makes it possible to display transition annotations (returnggobytgba::transition_-
annotation(). The output will stop if the run cannot be completed.

Parameters:
run the run to replay

a the automata on which to replay that run
os the stream on which the replay should be traced
debug if set the output will be more verbose and extra debugging informations will be output on failure

Returns:
true iff the run could be completed

8.27.1.5 tgba tgba_run_to_tgba (const tgba« a, const tgba_runsx run)

Return an explicit_tgba correspondingrtm (i.e. comparable states are merged).

Precondition:
run must correspond to an actual run of the automaton
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8.28 Emptiness-check statistics
Classes

« classspot::ec_statistics
Emptiness-check statistics.

« classspot::acss_statistics
Accepting Cycle Search Space statistics.

« classspot::ars_statistics
Accepting Run Search statistics.

9 spot Directory Documentation

9.1 evtgba/ Directory Reference

evtgba

tgba

misc

Files

« file evtgba.hh
« file evtgbaiter.hh
file explicit.hh
« file product.hh
file symbol.hh
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9.2 evtgbaalgos/ Directory Reference

evigbaalgos

Files

file dotty.hh

file reachiter.hh

file save.hh

file tgba2evtgba.hh

9.3 evtgbaparse/ Directory Reference

evigbaparse
4N
evigba ltiparse
Files
« file public.hh
9.4 gspn/ Directory Reference
gspn
2
tgbaalgos
H N
2 |16 1 2
tgba Itlenv
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Files

« file common.hh
« file gspn.hh
« file ssp.hh

9.5 tgbaalgos/gtec/ Directory Reference

tgbaalgos

Files

file ce.hh

file explscc.hh
file gtec.hh

file nsheap.hh
file sccstack.hh
file status.hh

9.6 lItlast/ Directory Reference

Files

« file allnodes.hh
Define all LTL node types.

« file atomic_prop.hh
LTL atomic propositions.

Itlast

ltlenv
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file binop.hh
LTL binary operators.

file constant.hh
LTL constants.

file formula.hh
LTL formula interface.

file multop.hh
LTL multi-operand operators.

file predecl.hh
Predeclare all LTL node types.

file refformula.hh
Reference-counted LTL formulae.

« file unop.hh

LTL unary operators.

« file visitor.hh
LTL visitor interface.

9.7 Itlenv/ Directory Reference

Itlenv

/1
el

Itivisit

ltlast

Files

« file declenv.hh
« file defaultenv.hh
« file environment.hh
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9.8 ltlparse/ Directory Reference

ltlparse

Itlenv

Files

« file location.hh
« file position.hh
« file public.hh
« file stack.hh

9.9 ltlvisit/ Directory Reference

Files

« file apcollect.hh
« file basicreduce.hh
« file clone.hh

« file destroy.hh

« file dotty.hh

« file dump.hh

« file length.hh

« file lunabbrev.hh
« file nenoform.hh
« file postfix.hh

« file randomltl.hh
file reduce.hh

« file simpfg.hh

Itlvisit

I

Itlast
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file syntimpl.hh
file tostring.hh
file tunabbrev.hh

9.10 misc/ Directory Reference

Files

« file bareword.hh
« file bddalloc.hh
« file bddlt.hh

« file escape.hh

« file freelist.hh

« file hash.hh

« file hashfunc.hh
« file minato.hh

« file modgray.hh
« file random.hh
« file timer.hh

« file version.hh

9.11 tgba/ Directory Reference

misc

tgba

3

tgbaalgos

ey

Itlast

misc

Files

« file bdddict.hh

file bddprint.hh

file formula2bdd.hh
file public.hh

file state.hh

file statebdd.hh

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



9.12 tgbaalgos/ Directory Reference

« file succiter.hh

« file succiterconcrete.hh

« file tgba.hh

« file tgbabddconcrete.hh

« file tgbabddconcretefactory.hh
« file tgbabddconcreteproduct.hh
« file tgbabddcoredata.hh

« file tgbabddfactory.hh

« file tghaexplicit.hh

« file tghaproduct.hh

« file tghareduc.hh

« file tghatba.hh

9.12 tgbaalgos/ Directory Reference

r'g

tgbaalgos

Itlvisit

1\23

ltlenv

Directories

« directorygtec

Files

« file bfssteps.hh

file dotty.hh

file dottydec.hh

file dupexp.hh

« file emptiness.hh

« file emptiness_stats.hh
« file gvO4.hh

« file Ibtt.hh

« file Itl2tgba_fm.hh

« file ItI2tgba_lacim.hh
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file magic.hh

file neverclaim.hh
file powerset.hh

file projrun.hh

file randomgraph.hh
file reachiter.hh

file reducerun.hh
file reductgba_sim.hh
file replayrun.hh

file rundotdec.hh
file save.hh

file se05.hh

file stats.hh

file tau03.hh

file tauO3opt.hh

file weight.hh
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file public.hh
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Classes

classevtgba
classevtgba_iterator
classevtgba_explicit
classstate_evtgba_explicit

N

ltlenv

States used by spot::tgba_evtgba_explicit.

classevtgba_product
classsymbol
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« classrsymbol
« classevtgba_reachable_iterator

Iterate over all reachable states ofspot::evtgba

« classevtgba reachable_iterator_depth_first
An implementation a$pot::evtgba_reachable_iterattinat browses states depth first.

« classevtgba reachable_iterator_breadth_first
An implementation agpot::evtgha_reachable_iterattihat browses states breadth first.

« classbdd_allocator

Manage ranges of variables.

« structbdd_less_than
Comparison functor for BDDs.

* classfree_list
Manage list of free integers.

« structptr_hash
A hash function for pointers.

* structstring_hash
A hash function for strings.

* classminato_isop
Generate an irredundant sum-of-products (ISOP) form of a BDD function.

« classloopless_modular_mixed_radix_gray_code
Loopless modular mixed radix Gray code iteration.

* classbarand

Compute pseudo-random integer value between Oramatluded, following a binomial distribution for
probability p.

* structtime_info

A structure to record elapsed time in clock ticks.

« classtimer
A timekeeper that accumulate interval of time.

* classtimer_map
A map of timer, where each timer has a name.

« classbdd_dict
* classstate

Abstract class for states.

« structstate_ptr_less_than
Strict Weak Ordering fostate .
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* structstate_ptr_equal
An Equivalence Relation fatate .

* structstate_ptr_hash
Hash Function fosstate .

« classstate_bdd
« classtgba_succ_iterator

Iterate over the successors of a state.

« classtgba_succ_iterator_concrete
« classtgba

A Transition-based Generalized Biichi Automaton.

« classtgba_bdd_concrete
A concretespot::tgbaimplemented using BDDs.

* classtgba_bdd_concrete_factory
Helper class to build a&pot::tgba_bdd_concretsbject.

« structtgba_bdd_core_data
Core data for a TGBA encoded using BDDs.

« classtgba bdd_factory
Abstract class fospot::tgba_bdd_concrefactories.

« classtgba_explicit
* classstate_explicit
« classtgba_explicit_succ_iterator
« classstate_product
A state forspot::tgba_product

« classtgba _succ_iterator_product

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

* classtgba_product
A lazy product. (States are computed on the fly.).

« classdirect_simulation_relation

« classdelayed_simulation_relation
« classtgba_reduc

* classtgba_tba_proxy

Degeneralize apot::tgbaon the fly, producing a TBA.

« classtgba_sba_proxy
Degeneralize apot::tgbaon the fly, producing an SBA.

« classbfs_steps
Make a BFS in apot::tghato compute dgba_run::steps
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« classdotty decorator
Choose state and link styles fepot::dotty_reachable

« classemptiness_check_result
The result of an emptiness check.

* classemptiness_check
Common interface to emptiness check algorithms.

* structtgba_run
An accepted run, for a tgba.

* classec_statistics
Emptiness-check statistics.

 classacss_statistics
Accepting Cycle Search Space statistics.

* classars_statistics

Accepting Run Search statistics.

« classcouvreur99_check result
Compute a counter example fronspot::couvreur99_check_status

« classexplicit_connected_component
An SCC storing all its states explicitly.

« classconnected_component_hash_set
« classexplicit_connected _component_factory

Abstract factory forexplicit_connected_component

* classconnected_component_hash_set_factory
Factory forconnected_component_hash. set

« classcouvreur99 check

Check whether the language of an automate is empty.

« classcouvreur99_check_shy

A version ofspot::couvreur99_chedkat tries to visit known states first.

 classnumbered_state _heap_const_iterator
Iterator onnumbered_state_heabjects.

 classnumbered_state _heap
Keep track of a large quantity of indexed states.

« classnumbered_state heap_factory
Abstract factory fonumbered_state_heap
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 classnumbered_state heap_hash_map
A straightforward implementation efumbered_state _heayith a hash map.

 classnumbered_state_heap _hash_map_factory
Factory fornumbered_state_heap_hash_map

« classscc_stack
« classcouvreur99 check_status

The status of the emptiness-check on success.

« classtgba_reachable_iterator
Iterate over all reachable states ofspot::tgba

« classtgba_reachable_iterator_depth_first
An implementation a$pot::tgba_reachable_iteratdhat browses states depth first.

« classtgba _reachable_iterator_breadth_first
An implementation adpot::tgba_reachable_iteratdhat browses states breadth first.

« classparity_game_graph
Parity game graph which compute a simulation relation.

« classspoiler_node
Spoiler node of parity game graph.

« classduplicator_node
Duplicator node of parity game graph.

* classparity_game_graph_direct
Parity game graph which compute the direct simulation relation.

* classspoiler_node_delayed
Spoiler node of parity game graph for delayed simulation.

« classduplicator_node_delayed
Duplicator node of parity game graph for delayed simulation.

« classparity_game_graph_delayed
« classtgba_run_dotty decorator

Highlight aspot::tgba_runon aspot::tgba

* structtgba_statistics
« classweight

Manage for a given automaton a vector of counter indexed by its acceptance condition.

« classgspn_exeption
An exeption used to forward GSPN errors.

« classgspn_interface
« classgspn_ssp_interface
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Namespaces

e namespactl

Typedefs

* typedef std::set constsymbolx > symbol_set

* typedef std::set rsymbol> rsymbol_set

* typedef std::pai: yy::Location std::string> evtgba_parse_error
A parse diagnostic with its location.

* typedef std::lisk evtgba_parse_error evtigba_parse_error_list
A list of parser diagnostics, as filled by parse.

* typedef Sgi::pai constspot::state:, constspot::state: > state_couple
* typedef Sgi::vector state_couple > simulation_relation
* typedef Sgi::vector spoiler_node: > sn_v
* typedef Sgi::vector. duplicator_node: > dn_v
* typedef Sgi::vector conststatex > s _v
* typedef std::pai: yy::Location std::string> tgba_parse_error
A parse diagnostic with its location.

* typedef std::list tgba_parse_erras tgba_parse_error_list
A list of parser diagnostics, as filled by parse.

Enumerations

» enumreduce_tgba_optior{s

Reduce_None= 0, Reduce_quotient_Dir_Simx 1, Reduce_transition_Dir_Sinx 2, Reduce_-
quotient_Del_SinF 4,

Reduce_transition_Del_Sim8, Reduce_Sce 16,Reduce_AlE=-1U }
Options for reduce.

Functions

std::ostream &dotty reachabléstd::ostream &os, conswtgbaxg)
Print reachable states in dot format.

std::ostream &vtgba_save reachalfitd::ostream &0s, consitgbaxg)
Save reachable states in text format.

 evtgba_explicit tgba_to_evtgbé&consttgbaxa)
Convert a tgba into an evtgba.

» evtgba_explicitx evtgba_pars€const std::string &filenameevtgba_parse_error_ligerror_list,
bool debug=false)

Build a spot::evtgba_explicitrom a text file.
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* boolformat_evtgba_parse_errdstd::ostream &osgvtgba_parse_error_li&error_list)
Format diagnostics produced tspot::evtgba_parse

 boolis_bare_wordconst chakstr)
« std::stringquote_unless_bare_wofconst std::string &str)

Double-quote words that are not bare.

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

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

* size twang32_hasksize _t key)
Thomas Wang's 32 bit hash function.

« void srand(unsigned int seed)
Reset the seed of the pseudo-random number generator.

« int rrand(int min, int max)
Compute a pseudo-random integer value betwagmnand maxincluded.

¢ int mrand(int max)
Compute a pseudo-random integer value between (haend Lincluded.

 doubledrand()
Compute a pseudo-random double value between 0.0 and 1.0 (1.0 excluded).

« doublenrand()

Compute a pseudo-random double value following a standard normal distribution. (Odeh & Evans).

 doublebmrand()
Compute a pseudo-random double value following a standard normal distribution. (Box-Muller).

* int prand(double p)
Return a pseudo-random positive integer value following a Poisson distribution with pargmeter

« 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_acqstd::ostream &os, consdd_dictxdict, bdd b)
Print a BDD as a list of acceptance conditions.
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« std::ostream &dd_print_accsdstd::ostream &0s, consdd_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_dict«dict, 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, consdd_dictxdict, bdd b)
Print a BDD as a formula.

« std::stringbdd_format_formulgconstbdd_dict«dict, 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_dictxdict, bdd b)
Print a BDD as a table.

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

Multiplies twospot::tgba_bdd_concret@utomata.

« std::ostream &dotty reachablgstd::ostream &o0s, condgba xg, dotty decoratorcdd=dotty_-
decorator::instance())

Print reachable states in dot format.

« tgba_explicitx tghba_dupexp_bféconsttgbaxaut)
Build an explicit automata from all states afit numbering states in bread first order as they are processed.

« tgha_explicitx tgha_dupexp_dféconsttgbaxaut)
Build an explicit automata from all states afit numbering states in depth first order as they are processed.

« std::ostream &rint_tgba_rur(std::ostream &os, consfjbaxa, constgba_run«run)
Display atgba_run

« tghax tgba_run_to_tgbéconsttgbaxa, constgba_runxrun)
Return an explicit_tgba correspondingtian (i.e. comparable states are merged).

« emptiness_checkexplicit_gv04_checkconsttgbaxa)
Emptiness check based on Geldenhuys and Valmari’'s TACAS’04 paper.

* std::ostream &btt_reachabléstd::ostream &os, consgjbaxQ)
Print reachable states in LBTT format.
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« tgba_explicit« Itl_to_tgba_fm(constltl::formula «f, bdd_dict«dict, bool exprop=false, bool symb_-
merge=true, bool branching_postponement=false, bool fair_loop_approx=falsejtcatsmic_-
prop_setunobs=0)

Build a spot::tgba_explici from an LTL formula.

 tgha_bdd_concreteltl_to_tgba_lacim(constltl::formula *f, bdd_dict«dict)
Build aspot::tgba_bdd_concretieom an LTL formula.

« emptiness_checkexplicit_magic_searcfconsttgbaxa)
Returns an emptiness checker on spet::tgbaautomatora

« emptiness_checkbit_state hashing_magic_seafcbnsttgbaxa, size_t size)
Returns an emptiness checker on pet::tgbaautomatora.

* std::ostream & never_claim_reachabléstd::ostream &o0s, constgba_sba_proxyxg, const
[tl::formula xf=0)

Print reachable states in Spin never claim format.

* tgba_explicitx tgba_powersdiconsttgbasxaut)
Build a deterministic automaton, ignoring acceptance conditions.

 tgba_run« project_tgba_ruifconsttgbaxa_run, constgbaxa_proj, constgba_run«run)
Project atgba_runon a tgba.

* tgbax random_graplint n, float d, consltl::atomic_prop_setap,bdd_dict«dict, int n_acc=0, float
a=0.1, float t=0.5ltl::environmentxenv=&ltl::default_environment::instance())

Construct a tgba randomly.

 tgha_runx reduce_rur{consttgbaxa, constgba_run«org)
Reduce an accepting run.

« tghax reduc_tgba_sinconsttgbaxa, int opt=Reduce_All)
Remove some node of the automata using a simulation relation.

« direct_simulation_relation get_direct_relation_simulatiofconsttgba xa, std::ostream &os, int
opt=-1)
Compute a direct simulation relation on state of tgba

» delayed_simulation_relationget_delayed_relation_simulati¢consttgbaxa, std::ostream &0s, int
opt=-1)
Compute a delayed simulation relation on state of tgba

« void free_relation_simulatiofdirect_simulation_relatiorrel)
To free a simulation relation.

« void free_relation_simulatiofdelayed_simulation_relatiosrel)
To free a simulation relation.

boolreplay_tgba_ruifstd::ostream &os, conggbaxa, constgba_run«run, bool debug=false)
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Replay atgba_runon a tgba.

« std::ostream &gba_save reachaletd::ostream &os, consgbaxg)
Save reachable states in text format.

« emptiness_checkexplicit_se05_searqftonsttghaxa)
Returns an emptiness check on ¢pet::tgbaautomatora.

« emptiness_checkbit_state _hashing_se05_seafcbnsttgbaxa, size_t size)
Returns an emptiness checker on spet::tgbaautomatora.

* tgba_statisticstats_reachablgonsttgbaxg)
Compute statistics for an automaton.

« emptiness_checkexplicit_tau03_searcftonsttgbaxa)
Returns an emptiness checker onspet::tgbaautomatora.

« emptiness_checkexplicit_tau03_opt_seardonsttgbaxa)
Returns an emptiness checker onspet::tgbaautomatora.

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

Build a spot::tgba_explicifrom a text file.

« boolformat_tgba parse_errof®td::ostream &0s, const std::string &filenangha_parse_error_list
&error_list)

Format diagnostics produced lspot::tghba_parse
* std::ostream &peratox < (std::ostream &0s, congspn_exeptioi&e)
« couvreur99_check couvreur99 check_ssp_sefoonsttgbaxssp_automata)

e couvreur99 check couvreur99 check_ssp_shy sdpuonsttgbaxssp_automata)
« couvreur99 check couvreur99 check_ssp_stogonsttgbaxssp_automata)

10.1.1 Typedef Documentation

10.1.1.1 typedef std::pairkyy::Location, std::string > spot::evigba_parse_error

A parse diagnostic with its location.

10.1.1.2 typedef std::liskevtgba_parse_error> spot::evtgba_parse_error_list

A list of parser diagnostics, as filled by parse.

10.1.1.3 typedef std::setrsymbol> spot::rsymbol_set

10.1.1.4 typedef Sgi::vectorstate_couple> spot::simulation_relation

10.1.1.5 typedef Sgi::paik constspot::statex, constspot::statex> spot::state_couple
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10.1.1.6 typedef std::setconstsymbok> spot::symbol_set

10.1.2 Function Documentation

10.1.2.1 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.

10.1.2.2 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.

10.1.2.3 std::string bdd_format_sat (const bdd_dick dict, bdd b)
Format a BDD as a list of literals.

This assumes thétis 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.

10.1.2.4 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.
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10.1.2.5 std::ostreamé& bdd_print_acc (std::ostream &0s, 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.

10.1.2.6 std::ostreamé& 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.

10.1.2.7 std::ostreamé& 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.

10.1.2.8 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.
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10.1.2.9 std::ostreamé& 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.

10.1.2.10 std::ostream& bdd_print_set (std::ostream &os const bdd_dictx dict, bdd b)
Printa BDD as a set.

Parameters:
os The output stream.

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

10.1.2.11 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.

10.1.2.12 conslil::formula * bdd_to_formula (bdd f, const bdd_dictx* d)

10.1.2.13 std::ostream& dotty reachable (std::ostream &s, const evtgbax Q)

Print reachable states in dot format.

10.1.2.14 evtgba_explicitc evtgba_parse (const std::string &filename evtgba parse_error_list&
error_list, bool debug= false )

Build aspot::evtgba_explicirom 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.
debug When true, causes the parser to trace its execution.

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

10.1.2.15 std::ostreamé& evtgba_save_reachable (std::ostreama@s const evtgbax g)

Save reachable states in text format.

10.1.2.16 bool format_evtgba parse_errors (std::ostream &s, evtgba_parse_error_list& error_-
list)

Format diagnostics produced bgot::evtgba_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.

10.1.2.17 bdd formula_to_bdd (const Itl::formulax f, bdd_dict x d, void *« for_me)
10.1.2.18 std::ostream& operatok < (std::ostream & 0s, const gspn_exeption &e)

10.1.2.19 evtgba_explicit- tgba_to_evtgba (const tgba: a)
Convert a tgba into an evtgba.

(This cannot be done on-the-fly because the alphabet of a tgba as unknown beforehand.)

10.2 spot::ltl Namespace Reference

Classes

« classatomic_prop
Atomic propositions.

« classbinop
Binary operator.

* classconstant
A constant (True or False).

 classformula
An LTL formula.
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« structformula_ptr_less_than
Strict Weak Ordering foconst formula .

« structformula_ptr_hash
Hash Function forconst formula .

* classmultop
Multi-operand operators.

* classref_formula
A reference-counted LTL formula.

« classunop
Unary operators.

* structvisitor

Formula visitor that can modify the formula.

« structconst_visitor

Formula visitor that cannot modify the formula.

* classdeclarative_environment
A declarative environment.

« classdefault_environment
A laxist environment.

* classenvironment
An environment that describes atomic propositions.

« classclone_visitor

Clone a formula.

« classunabbreviate_logic_visitor
Clone and rewrite a formula to remove most of the abbreviated logical operators.

« classpostfix_visitor
Apply an algorithm on each node of an AST, during a postfix traversal.

« classrandom_ltl
Generate random LTL formulae.

« classsimplify f g_visitor
Replacarue U f andfalse R g byF f andG g

« classunabbreviate_ltl_visitor

Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.
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Typedefs

* typedef std::pak: yy::Location std::string> parse_error
A parse diagnostic with its location.

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

« typedef std::set atomic_propx, formula_ptr_less_thax atomic_prop_set
Set of atomic propositions.

Enumerations

« enumreduce_option§

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

Reduce Al=-1U}
Options forspot::Itl::reduce

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::ltl::parse

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

 formulax basic_reducéconstformulaxf)
Basic rewritings.

« boolis_GF(constformulaxf)
Whether a formula starts with GF.

« boolis_FG(constformulaxf)
Whether a formula starts with FG.

» formulax clone(constformulaxf)
Clone a formula.

« void destroy(constformula xf)
Destroys a formula.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



10.2 spot::Itl Namespace Reference 73

* std::ostream &lotty (std::ostream &0s, confbrmulaxf)
Write a formula tree using dot's syntax.

* std::ostream &ump(std::ostream &os, congbrmulaf)
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 &f

o formulax reduce(constformulaxf, int opt=Reduce_All)
Reduce a formulé

« boolis_eventua({constformula xf)
Check whether a formula is a pure eventuality.

« boolis_universalconstformula «f)
Check whether a formula is purely universal.

« formulax* simplify_f g (constformulaxf)
Replacarue U f andfalse R g byF f andG g

« boolsyntactic_implicatior{constformulaxfl, constformula«f2)
Syntactic implication.

 boolsyntactic_implication_nefronstformulaxfl, constformulaxf2, bool right)
Syntactic implication.

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

« std::stringto_string(constformula «f)
Convert a formula into a (parsable) string.

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

« 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.
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10.2.1 Function Documentation

10.2.1.1 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 dosyobyitl::unabbreviate logic

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

10.3 yy Namespace Reference

Classes

» classLocation
Abstract aLocation

 classPosition
Abstract aPosition

* classStack
* classSlice
Functions

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

* constLocationoperator+constLocation&begin, unsigned int width)
Add twoLocationobjects.

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

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

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

« constPositionoperator+{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 &operatok < (std::ostream &ostr, con§tosition&pos)
Intercept output stream redirection.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



10.3 yy Namespace Reference 75

10.3.1 Function Documentation

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

Add two Positionobjects.

10.3.1.2 constocation operator+ (const Location & begin unsigned intwidth) [inline]

Add two Locationobjects.

10.3.1.3 const.ocation operator+ (const Location & begin, const Location & end) [inline]

Join twoLocationobjects to create bocation

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

Add and assign Rosition

10.3.1.5 Location& operator+= (Location & res unsigned intwidth) [inline]

Add and assign &ocation

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

Add two Positionobjects.

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

Add and assign Rosition

10.3.1.8 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

10.3.1.9 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.
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11 spot Class Documentation

11.1 spot::acss_statistics Class Reference

Accepting Cycle Search Space statistics.
#include  <tgbaalgos/emptiness_stats.hh >

Inheritance diagram for spot::acss_statistics:

spot::acss_statistics

+ acss_states()

‘F

spot::couvreur99_check_result

-ecs_
-run_

+ couvreur99_check_result()
+ accepting_run()

+ print_stats()

+ acss_states()

# accepting_cycle()

Public Member Functions

* virtual intacss_state const =0
Number of states in the search space for the accepting cycle.

11.1.1 Detailed Description

Accepting Cycle Search Space statistics.

Implementations ofpot::emptiness_check_resmiay also implement this interface. Try to dynamic_cast
thespot::emptiness_check_resptiinter to know whether these statistics are available.

11.1.2 Member Function Documentation

11.1.2.1 virtual int spot::acss_statistics::acss_states () condpure virtual]
Number of states in the search space for the accepting cycle.
Implemented irspot::couvreur99 check_result

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

« tgbaalgo®mptiness_stats.hh

11.2 spot:.ars_statistics Class Reference

Accepting Run Search statistics.

#include  <tgbaalgos/emptiness_stats.hh >
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Inheritance diagram for spot::ars_statistics:

spot::ars_statistics

- prefix_states_
- cycle_states_

+ ars_statistics()
+inc_ars_prefix_states()
+ ars_prefix_states()
+inc_ars_cycle_states()
+ ars_cycle_states()

spot::couvreur99_check_result

-ecs_
-run_

+ couvreur99_check_result()
+ accepting_run()

+ print_stats()

+ acss_states()

# accepting_cycle()

Public Member Functions

e ars_statistic§)

e void inc_ars_prefix_statg3

* int ars_prefix_state§ const

e voidinc_ars_cycle_stat€}

* intars_cycle_statg3 const
Private Attributes

 unsignedprefix_states
 unsignectycle_states

states visited to construct the prefix

11.2.1 Detailed Description

Accepting Run Search statistics.

Implementations o$pot::emptiness_check_resmlay also implement this interface. Try to dynamic_cast
thespot::emptiness_check_respttinter to know whether these statistics are available.

11.2.2 Constructor & Destructor Documentation

11.2.2.1 spot::ars_statistics::ars_statistics ()[inline]

11.2.3 Member Function Documentation

11.2.3.1 int spot::ars_statistics::ars_cycle_states () consfinline]

11.2.3.2 intspot::ars_statistics::ars_prefix_states () cons{finline]
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11.2.3.3 void spot::ars_statistics::inc_ars_cycle_states (Jinline]
11.2.3.4 void spot::ars_statistics::inc_ars_prefix_states ()inline]

11.2.4 Member Data Documentation

11.2.4.1 unsignedpot::ars_statistics::cycle_states_ [private]
states visited to construct the prefix

11.2.4.2 unsignedpot::ars_statistics::prefix_states  [private]

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

« tghaalgo®mptiness_stats.hh

11.3 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

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref_()

# unref_()

# set_key_()

‘f

spot::ltl::ref_formula

- ref_counter_

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

# unref_()

# ref_count_()

spot::ltl::atomic_prop

# instances

+ accept()
+ accept()

+ name()

+env()

+ instance()

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

# ~atomic_prop()

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

# dump_
# hash_key__

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref_()

# unref_()

# set_key_()

[

spot::ltl::ref_formula

- ref_counter_

spot::ltl::environment

# ref_formula()
#ref_()

# unref_()

# ref_count_()

# ~ref_formula()

+ require()
+ name()

+ ~environment()

Public Member Functions

« virtual void accept(visitor & visitor)

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

z:Itl::atomic_prop

# instances
- hame_
-env_

+ accept()
+ accept()

+ name()

+env()

+ instance()

+ instance_count()

+ dump_instances()
# atomic_prop()
# ~atomic_prop()

« virtual void accept(const_visitor& visitor) const

Entry point for vspot::Itl::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

const std::string &dump() const

Return a canonic representation of the formula.

const size_hash() const
Return a hash_key for the formula.
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Static Public Member Functions

« staticatomic_propx instanceg(const std::string &namesnvironmen&env)
« static unsignedhstance_coun()

Number of instantiated atomic propositions. For debugging.

« static std::ostream &ump_instancefstd::ostream &0s)

List all instances of atomic propositions. For debugging.

« static voidunref(formulaxf)
release this node

Protected Types
* typedef std::pai std::string,environment« > pair
* typedef std::mag 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.

« void set_key ()
Compute key_ from dump_.

Protected Attributes

e std::stringdump_
The canonic representation of the formula.

* size_thash_key
The hash key of this formula.

Static Protected Attributes

« staticmapinstances
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Private Attributes

* std::stringname__
e environment env_

11.3.1 Detailed Description

Atomic propositions.

11.3.2 Member Typedef Documentation

11.3.2.1 typedef std::map:pair, atomic_prop+> spot::ltl::atomic_prop::map [protected]

11.3.2.2 typedef std::paik std::string, environments> spot::ltl::atomic_prop::pair
[protected]

11.3.3 Constructor & Destructor Documentation

11.3.3.1 spot:ltl::atomic_prop::atomic_prop (const std:string & name environment & env)
[protected]

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

11.3.4 Member Function Documentation

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

Implementsspot::Itl::formula

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

Implementsspot::Itl::formula

11.3.4.3 const std::string& spot::ltl::formula::dump () const  [inherited]

Return a canonic representation of the formula.

11.3.4.4 static std::ostream& spot::ltl::atomic_prop::dump_instances (std::ostream & 09
[static]

List all instances of atomic propositions. For debugging.

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

Get the environment of the atomic proposition.
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11.3.4.6 const size_t spot::ltl::formula::hash () const [inline, inherited]

Return a hash_key for the formula.

11.3.4.7 staticatomic_prop= spot::ltl::atomic_prop::instance (const std::string & name environ-
ment & eny) [static]

Build an atomic proposition with nanmeamein environmenenv,

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

Number of instantiated atomic propositions. For debugging.

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

Get the name of the atomic proposition.

11.3.4.10 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.

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

Reimplemented frorspot::ltl::formula

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

Number of references to this formula.

11.3.4.13 void spot::ltl::formula::set_key () [protected, inherited]
Compute key_ from dump_.

Should be called once in each object, after dump_ has been set.

11.3.4.14 static 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.

11.3.4.15 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
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11.3.5 Member Data Documentation

11.3.5.1 std::stringspot::ltl::formula::dump_  [protected, inherited]

The canonic representation of the formula.
11.3.5.2 environmentx spot::ltl::atomic_prop::env_  [private]

11.3.5.3 size_spot::ltl::formula::hash_key  [protected, inherited]
The hash key of this formula.

Initialized byset_key ()
11.3.5.4 map spot::ltl::atomic_prop::instances [static, protected]

11.3.5.5 std::stringspot::ltl::atomic_prop::name_ [private]

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

* ltlast/atomic_prop.hh

11.4 spot:barand< gen> Class Template Reference
Compute pseudo-random integer value between Oraindluded, following a binomial distribution for
probability p.

#include <misc/random.hh >

Public Member Functions

¢ barand(int n, double p)
« int rand() const

Protected Attributes

e constintn_
 const doublen_
e const doubles_

11.4.1 Detailed Description
template<double(x)() gen> class spot::barand gen>
Compute pseudo-random integer value between Oraindluded, following a binomial distribution for

probability p.

genmust be a random function computing a pseudo-random double value following a standard normal
distribution. Usenrand()or bmrand()

Usually approximating a binomial distribution using a normal distribution and is accurate onlg idnd
nx(1-p) are greater than 5.
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11.4.2 Constructor & Destructor Documentation

11.4.2.1 templatecdouble(x)() gen> spot::barand< gen >::barand (int n, double p) [inline]

11.4.3 Member Function Documentation

11.4.3.1 templatezdouble(x)() gen> int spot::barand< gen>::irand () const [inline]

11.4.4 Member Data Documentation

11.4.4.1 templatecdouble(x)() gen> const doublespot::barand< gen>::m_ [protected]
11.4.4.2 templatecdouble(x)() gen> const int spot::barand< gen>::n_ [protected]

11.4.4.3 templatezdouble(x)() gen> const doublespot::barand< gen>::s_ [protected]

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

* misctandom.hh

11.5 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
# ed

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ initialize()

- extvarnum()

- extend()

?

spot::bdd_dict

+ NowW_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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()

* is_registered_state()

* is_registered_acceptance_variable()

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

# lvarnum
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ initialize()

- extvarnum()
- extend()

Public Member Functions

« bdd_allocatox)
Default constructor.

« int allocate_variablegnt n)
Allocaten BDD variables.

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

Static Public Member Functions

« static voidinitialize ()
Initialize the BDD library.

Protected Attributes

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

Static Protected Attributes

* static 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

« 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

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

Private Attributes

« free_list_typdi
Tracks unused BDD variables.

11.5.1 Detailed Description

Manage ranges of variables.

11.5.2 Member Typedef Documentation

11.5.2.1 typedef  std:liskpos_lenght pair> spot::free_list::free_list_type [protected,
inherited]
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11.5.2.2 typedef std::paikint, int > spot::free_list::pos_lenght_pair [protected,
inherited]

Such pairs describgecond free integer starting dirst

11.5.3 Constructor & Destructor Documentation

11.5.3.1 spot::bdd_allocator::bdd_allocator ()

Default constructor.

11.5.4 Member Function Documentation

11.5.4.1 int spot::bdd_allocator::allocate_variables (in)

Allocaten BDD variables.

11.5.4.2 std::ostream& spot::free_list::dump_free_list (std::ostream &os) const [inherited]

Dump the list toosfor debugging.

11.5.4.3 virtual int spot::bdd_allocator::extend (intn) [private, 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

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

Require more variables.

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

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

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

11.5.4.7 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 (usirignd()
otherwise.

Returns:
the first integer of the range
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11.5.4.8 void spot::free_list::release_n (inbasg int n) [inherited]

Releasan consecutive integers startinglzse

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

Releasen BDD variables starting diase

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

Removen consecutive entries from the list, startingoase

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

11.5.5 Member Data Documentation

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

Tracks unused BDD variables.

11.5.5.2 bookpot::bdd_allocator::initialized [static, protected]
Whether the BDD library has been initialized.

11.5.5.3 intspot::bdd_allocator::lvarnum [protected]
number of variables in use in this allocator.

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

* mischddalloc.hh

11.6 spot::bdd_dict Class Reference

#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()

spot::bdd_allocator

# lvarnum
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ initialize()

- extvarnum()

- extend()

T

spot::bdd_

+ 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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()

* is_registered_state()

* is_registered_acceptance_variable()

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()

spot::bdd_allocator

# lvarnum
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ 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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()

* is_registered_state()

* is_registered_acceptance_variable()

Public Types

« typedef std::magq constltl::formula x, int > fv_map
Formula-to-BDD-variable maps.

« typedef std::mag int, constitl::formula x > vf_map

BDD-variable-to-formula maps.

Public Member Functions

* bdd_dict()
» ~bdd_dict()
* int register_propositiofconstltl::formula *f, const void«for_me)
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Register an atomic proposition.

« void register_propositionédd f, const voidsfor_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_varialfg@nstltl::formula «f, const void«for_me)
Register an atomic proposition.

« void register_acceptance_variab(esld f, const voidkfor_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 voidfor_me)
Duplicate the variable usage of another object.

« void unregister_all_my_variablésonst void«me)
Release all variables used by an object.

« void unregister_variablént var, const voidkme)
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_variable@nt n)
Allocaten BDD variables.

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

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

Static Public Member Functions

« static voidinitialize ()
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 std::set const void« > ref_set
BDD-variable reference counts.

* typedef std::mag int, ref_set> vr_map
« typedef std::mag const voidx, annon_free_list> free_annonymous_list_of type
List of unused anonymous variable number for each automaton.

Protected Member Functions

« void unregister_variablévr_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

* static boolinitialized
Whether the BDD library has been initialized.

Private Member Functions

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

Classes

« classannon_free_list

11.6.1 Detailed Description

Map BDD variables to formulae.

11.6.2 Member Typedef Documentation

11.6.2.1 typedef std::mapcconst voidk, annon_free_list> spot::bdd_dict::free_annonymous_list_-
of type [protected]

List of unused anonymous variable number for each automaton.

11.6.2.2 typedef std::mapcconstltl::formula x*, int> spot::bdd_dict::fv_map

Formula-to-BDD-variable maps.

11.6.2.3 typedef std::setconst void«> spot::bdd_dict::ref_set [protected]

BDD-variable reference counts.

11.6.2.4 typedef std::magcint, constltl::formula x> spot::bdd_dict::vf_map

BDD-variable-to-formula maps.

11.6.2.5 typedef std::magcint, ref_set> spot::bdd_dict::vr_map [protected]

11.6.3 Constructor & Destructor Documentation

11.6.3.1 spot::bdd_dict::bdd_dict ()

11.6.3.2 spot::bdd_dict:~bdd_dict ()

11.6.3.3 spot::bdd_dict::bdd_dict (consbdd_dict & other) [private]
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11.6.4 Member Function Documentation

11.6.4.1 int spot::bdd_allocator::allocate_variables (inth) [inherited]

Allocaten BDD variables.

11.6.4.2 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.
11.6.4.3 std::ostream& spot::bdd_dict::dump (std::ostream &o09) const
Dump all variables for debugging.

Parameters:
os The output stream.

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

11.6.4.5 bool spot::bdd_dict::is_registered_acceptance_variable (corgt:formula x f, const void
x by_m¢

11.6.4.6 bool spot::bdd_dict::is_registered_proposition (constl::formula x f, const void* by _me

Check whether formul& has already been registerediny me

11.6.4.7 bool spot::bdd_dict::is_registered_state (con#t::formula * f, const voidx by _m¢

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

11.6.4.9 int spot::bdd_dict::register_acceptance_variable (condf::formula =« f, const void« 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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11.6.4.10 void spot::bdd_dict::register_acceptance_variables (bddconst void« 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).

11.6.4.11 void spot::bdd_dict::register_all_variables_of (const void from_other, const voidx 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.

11.6.4.12 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.

11.6.4.13 int spot::bdd_dict::register_proposition (consttl::formula x f, const void* 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.

11.6.4.14 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).

11.6.4.15 int spot::bdd_dict::register_state (constl::formula x 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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11.6.4.16 void spot::bdd_allocator::release_variables (iftase int n) [inherited]

Releasan BDD variables starting diase

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

Usually called in the destructorihe

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

11.6.4.19 void spot::bdd_dict::unregister_variable (intvar, const voidx me)

Release a variable used he
11.6.5 Member Data Documentation
11.6.5.1 vf_map spot::bdd_dict::acc_formula_map

Maps BDD variables to acceptance conditions.

11.6.5.2 fv_map spot::bdd_dict::acc_map

Maps acceptance conditions to BDD variables.

11.6.5.3 free_annonymous_list_of type spot::bdd_dict::free_annonymous_list_of
[protected]

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

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

number of variables in use in this allocator.

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

Use with BuDDy’s bdd_replace() function.

11.6.5.7 vf_map spot::bdd_dict::now_formula_map

Maps "Now" BDD variables to formulae.

11.6.5.8 fv_map spot::bdd_dict::now_map

Maps formulae to "Now" BDD variables.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.7 spot::bdd_dict::annon_free_list Class Reference

99

11.6.5.9 bddPaix spot::bdd_dict::now_to_next
Map Now variables to Next variables.

Use with BuDDy’s bdd_replace() function.

11.6.5.10 vf_map spot::bdd_dict::var_formula_map

Maps BDD variables to atomic propositions.

11.6.5.11 fv_map spot::bdd_dict::var_map

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

+ tgbabdddict.hh

11.7 spot::bdd_dict::annon_free_list Class Reference

#include  <tgba/bdddict.hh >

Inheritance diagram for spot::bdd_dict::annon_free_list:

spot::free_list
#1l

+ ~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::free_list
#f1l

+ ~free_list()

+ register_n()

+ release_n()

+ dump_free_list()
+ insert()

+ remove()

# extend()

# remove()

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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()

* is_registered_state()

* is_registered_acceptance_variable()

dict
, diet

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)

Releasaen 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::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_

11.7.1 Member Typedef Documentation

11.7.1.1 typedef  std:liskpos_lenght_pair-  spot:free_list::free_list_type [protected,
inherited]

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

Such pairs describgecond free integer starting dirst

11.7.2 Constructor & Destructor Documentation

11.7.2.1 spot::bdd_dict::annon_free_list::annon_free_listi{dd_dict « d = 0)

11.7.3 Member Function Documentation

11.7.3.1 std::ostream& spot::free_list::dump_free_list (std::ostream &os) const [inherited]

Dump the list toosfor debugging.

11.7.3.2 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

11.7.3.3 void spot::free_list::iinsert (intbase int n) [inherited]

Extend the list by inserting a new pos-lenght pair.
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11.7.3.4 int spot::free_list::register_n (intn) [inherited]
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

11.7.3.5 void spot::free_list::release_n (inbaseg int n) [inherited]

Releasen consecutive integers startinglese

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

Removen consecutive entries from the list, startingoatse

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

11.7.4 Member Data Documentation

11.7.4.1 bdd_dict« spot::bdd_dict::annon_free_list::dict_ [private]
11.7.4.2 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

11.8 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

11.8.1 Detailed Description

Comparison functor for BDDs.
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11.8.2 Member Function Documentation

11.8.2.1 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

11.9 spot::bfs_steps Class Reference

Make a BFS in aspot::tgbato compute dgba_run::steps
#include  <tgbaalgos/bfssteps.hh >

Collaboration diagram for spot::bfs_steps:

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_

- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

+ bfs_steps()
+ ~bfs_steps()
+ search()

+ filter()

+ match()

+ finalize()

Public Member Functions

» bfs_stepgconsttgbaxa)
* virtual ~bfs_stepg)
 conststatex search(conststatexstart,tgba_run::step&l)

Start the search fromatart and append the resulting path (if any)lto
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« virtual conststatex filter (conststatexs)=0
Return a state that is unique fora.

« virtual boolmatch(tgba_run::stegstep, consstatexdest)=0
Whether a new transition completes a path.

« virtual void finalize (const std::mag conststatex, tgba_run::stepstate ptr_less_than &father,
consttgba_run::ste@s, conststatexstart,tgba_run::step&l)

Append the resulting path to the resulting run.

Protected Attributes

e consttgbax a_
Thespot::tgbawe are searching into.

11.9.1 Detailed Description

Make a BFS in apot::tgbao compute dgba_run::steps

This class should be used to compute the shortest path between a stapebitgbaand the first transition
or state that matches some conditions.

These conditions should be specified by defirifg steps::match{h a subclass. Also the search can be
restricted to some set of states with a proper definitiobfef steps::filter()

11.9.2 Constructor & Destructor Documentation

11.9.2.1 spot::bfs_steps::bfs_steps (coristoa * a)

11.9.2.2 virtual spot::bfs_steps:bfs_steps) [virtual]

11.9.3 Member Function Documentation

11.9.3.1 virtual conststatex spot::bfs_steps::filter (conststatex s) [pure virtual]
Return a statethat is unique foe.

bfs_stepgioes not do handle the memory for the states it generates, this is thefjtibr¢f Heresis a
new state thatsearch(has just allocated (usirtgba_succ_iterator::current_staje@nd the return of this
function should be a stat¢hat does not need to be freed $garch()

If you already have a map or a set which uses states as keys, you should probably arréittge(faoo
return these keys, and deleteOtherwise you will have to define such a set, just to be able to delete all the
statex in a subclass.

This function can return 0 if the given state should not be explored.
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11.9.3.2 virtual void spot::bfs_steps::finalize (const std::mag conststatex, tgba_run::step, state_-
ptr_less_than > & father, consttgba _run::step & s, const state x start, tgba_run::steps & 1)
[virtual]

Append the resulting path to the resulting run.

This is called aftematch()has returned true, to append the resulting path tbhis seldom needs to be
overridden, unless you do not wdrtb be updated (in which case an emfihalize()will do).

11.9.3.3 virtual bool spot::bfs_steps::match tgba_run::step & step const state x des} [pure
virtual]

Whether a new transition completes a path.
This function is called immediately after each calfitter() that does not return O.

Parameters:
step the source state (as returnedfbiter()), and the labels of the outgoing transition

dest the destination state (as returnedfiter())

Returns:
true iff a path that included this step should be accepted.

The search(algorithms stops as soon amtch()returns true, and when this happens the list argument of
search()Js be augmented with the shortest past that ends with this transition.

11.9.3.4 consstater spot::bfs_steps::search (conss$tate x start, tgba_run::stepsé& I)
Start the search frostart, and append the resulting path (if any) to

Returns:
the destination state of the last step (not includeld iha matching path was found, or 0 otherwise.

11.9.4 Member Data Documentation

11.9.4.1 constgbax spot::bfs_steps::a_ [protected]
Thespot::tgbave are searching into.

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

* tgbaalgodifssteps.hh

11.10 spot::ltl::binop Class Reference

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

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

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

‘f

spot::ltl::ref_formula

- ref_counter_

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

# unref_()

# ref_count_()

# instances
-0p_

- first_

- second_

+ accept()

+ accept()

+ first()

+ first()

+ second()

+ second()
+0p()

+ op_name()
+ instance()
+ instance_count()
# binop()

# ~binop()

Collaboration diagram for spot::Itl::binop:
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spot::ltl::formula

# dump_
# hash_key

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

A
|

| spot::ltl::ref_formula

| - ref_counter_

| first_ # ~ref_formula()

| second_ # ref_formula()
#ref ()

| # unref_()

# ref_count_()

- second_

+ accept()

+ accept()

+ first()

+ first()

+ second()

+ second()
+0p()

+ op_name()
+ instance()
+ instance_count()
# binop()

# ~binop()

Public Types

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

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::Itl::const_visitor instances.

« constformulax first () const
Get the first operand.

formulax first ()
Get the first operand.
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« constformula* second) const
Get the second operand.

 formulax second))
Get the second operand.

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

« const chak op_namd) const
Get the type of this operator, as a string.

 formulax ref ()
clone this node

« const std::string &ump() const
Return a canonic representation of the formula.

« const size_hash() const
Return a hash_key for the formula.

Static Public Member Functions

« statichinop x instancgtypeop, formulaxfirst, formula xsecond)
« static unsignedhstance_coun()

Number of instantiated binary operators. For debugging.

« static voidunref(formula«f)
release this node

Protected Types

« typedef std::pai: formulax, formulax > pairf
« typedef std::pai type pairf > pair
« typedef std::mag pair, formulax > map

Protected Member Functions

* binop (type op, formulaxfirst, formulaxsecond)
« virtual ~binop()
e voidref_()

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).
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* unsignedef_count ()
Number of references to this formula.

 void set_key ()
Compute key_ from dump_.

Protected Attributes

* std::stringdump_
The canonic representation of the formula.

« size_thash key
The hash key of this formula.

Static Protected Attributes

« staticmapinstances

Private Attributes
* typeop_

« formulax first_
« formulax* second_

11.10.1 Detailed Description

Binary operator.

11.10.2 Member Typedef Documentation

11.10.2.1 typedef std::map:pair, formulax> spot::ltl::binop::map [protected]

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

11.10.2.3 typedef std::paixformulax, formula > spot::ltl::binop::pairf  [protected]

11.10.3 Member Enumeration Documentation

11.10.3.1 enunspot::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
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Implies
Equiv
U

R

11.10.4 Constructor & Destructor Documentation

11.10.4.1 spot::ltl::binop::binop (type op, formula = first, formula x second [protected]

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

11.10.5 Member Function Documentation

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

Implementsspot::ltl::formula

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

Implementsspot::ltl::formula

11.10.5.3 const std::string& spot::ltl::formula::dump () const [inherited]

Return a canonic representation of the formula.

11.10.5.4 formulax spot::ltl::binop::first ()

Get the first operand.

11.10.5.5 constormulax spot::ltl::binop::first () const
Get the first operand.

11.10.5.6 constsize_t spot::ltl::formula::hash () const[inline, inherited]

Return a hash_key for the formula.

11.10.5.7 statichinop* spot:ltl::binop::instance (type op, formula x first, formula * second
[static]

Build an unary operator with operati@p and childrerfirst andsecond

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

Number of instantiated binary operators. For debugging.
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11.10.5.9 type spot::ltl::binop::op () const
Get the type of this operator.

11.10.5.10 const charspot::ltl::binop::op_name () const

Get the type of this operator, as a string.

11.10.5.11 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.

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

Reimplemented frorspot::ltl::formula

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

Number of references to this formula.

11.10.5.14 formulax* spot::ltl::binop::second ()

Get the second operand.

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

Get the second operand.

11.10.5.16 void spot::ltl::formula::set_key () [protected, inherited]
Compute key_ from dump_.

Should be called once in each object, after dump_ has been set.

11.10.5.17 static 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(instead.

11.10.5.18 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::ltl::formula
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11.10.6 Member Data Documentation
11.10.6.1 std::stringspot::ltl::formula::dump_  [protected, inherited]
The canonic representation of the formula.

11.10.6.2 formulax spot::ltl::binop::first_  [private]

11.10.6.3 size_spot:ltl::-formula::hash_key  [protected, inherited]
The hash key of this formula.

Initialized byset_key ()
11.10.6.4 map spot::ltl::binop::instances [static, protected]
11.10.6.5 type spot::ltl::binop::op_  [private]

11.10.6.6 formulax spot::ltl::binop::second_ [private]

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

« ltlastbinop.hh

11.11 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::Itl::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
+ simplify_f_g_visitor() + unabbreviate_logic_visitor()
+ ~simplify_f_g_visitor() + ~unabbreviate_logic_visitor()
+ visit() + visit()
+ recurse() + recurse()

T

spot::ltl::unabbreviate_lItI_visitor

+ unabbreviate_ltl_visitor()
+ ~unabbreviate_lItI_visitor()
+ visit()

+ recurse()

Collaboration diagram for spot::ltl::clone_visitor:

spot::ltl::formula

#dump_
spot:Itl::visitor # hash_key_

+ accept()

+ accept()
+ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()
#unref_()

# set_key ()

result
/ -

+ 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_

11.11.1 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.

11.11.2 Constructor & Destructor Documentation

11.11.2.1 spot::ltl::clone_visitor::clone_visitor ()

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

11.11.3 Member Function Documentation

11.11.3.1 virtualformulax 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

11.11.3.2 formula=x spot::ltl::clone_visitor::result () const

11.11.3.3 void spot::ltl::clone_visitor::visit (constantx ¢) [virtual]

Implementsspot::ltl::visitor.

11.11.3.4 void spot::ltl::clone_visitor::visit (multop * mo) [virtual]

Implementsspot::ltl::visitor.

11.11.3.5 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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11.11.3.6 void spot::ltl::clone_visitor::visit (unop x uo) [virtual]
Implementsspot::ltl::visitor.

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

11.11.3.7 void spot::ltl::clone_visitor::visit (@tomic_prop « ap) [virtual]
Implementsspot::ltl::visitor.
11.11.4 Member Data Documentation

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

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

« [tlvisit/clone.hh

11.12 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
+rem

+ connected_component()

?

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:
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spot::scc_stack::connected_component

+ index
+ condition
+rem

+ connected_component()

?

spot::explicit_connected_component

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

?

spot::connected_component_hash_set

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

Public Member Functions

« virtual ~connected_component_hash_(3et
« 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
 std::list< conststatex > rem

Protected Types

« typedef Sgi::hash_setconststatex, state_ptr_haslstate_ptr_equat set_type

Protected Attributes

. set_typestates

11.12.1 Detailed Description

A straightforward implementation @xplicit_connected_componemsing a hash.
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11.12.2 Member Typedef Documentation

11.12.2.1 typedef Sgi::hash_setconststatex, state_ptr_hash state_ptr_equal> spot::connected_-
component_hash_set::set_type[protected]

11.12.3 Constructor & Destructor Documentation

11.12.3.1 virtual spot::connected_component_hash_seticonnected_component_hash_set ()
[inline, virtual]

11.12.4 Member Function Documentation

11.12.4.1 virtual conststatex spot::connected_component_hash_set::has_state (corsthte * )
const [virtual]

Check if the SCC contains states

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

Implementsspot::explicit_connected_component

11.12.4.2 virtual void spot::connected_component_hash_set::insert (corgtate « s) [virtual]

Insert a new state in the SCC.
Implementsspot::explicit_connected_component
11.12.5 Member Data Documentation

11.12.5.1 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.

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

11.12.5.3 std::liskconststatex> spot::scc_stack::connected _component::rem[inherited]

11.12.5.4 set_typespot::connected_component_hash_set::stategprotected]

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

* tgbaalgos/gteekplscc.hh

11.13 spot::connected_component_hash_set factory Class Reference

Factory forconnected_component_hash. set

#include  <tgbaalgos/gtec/explscc.hh >
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Inheritance 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()

Collaboration diagram for spot::connected_component_hash_set_factory:

spot::explicit_connected_component_factory

+ ~explicit_connected_component_factory()
+ build()

T

spot::connected_compon ash_set_factory

+ build()

+ instance()

# ~connected_component_hash_set_factory()
# connected_component_hash_set_factory()

Public Member Functions

« virtual connected_component_hash ssetiild () const
Create arexplicit_connected_component

Static Public Member Functions

« static constonnected_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.

11.13.1 Detailed Description

Factory forconnected_component_hash. set
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This class is a singleton. Retrieve the instance usistance()

11.13.2 Constructor & Destructor Documentation

11.13.2.1 virtual spot::connected_component_hash_set factoryconnected_component_hash_-
set_factory() [inline, protected, virtual]

11.13.2.2 spot::connected_component_hash_set_factory::connected_component_hash_set_factory
() [protected]

Construction is forbiden.

11.13.3 Member Function Documentation

11.13.3.1 virtual connected_component_hash_set spot::connected_component_hash_set -
factory::build () const [virtual]

Create arexplicit_connected_component

Implementsspot::explicit_connected_component_factory

11.13.3.2 static 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

11.14 spot:ltl::const_visitor Struct Reference

Formula visitor that cannot modify the formula.

#include <ltlast/visitor.hh >

Public Member Functions

« virtual void visit (constatomic_proprnode)=0
« virtual void visit (constconstantnode)=0

« virtual void visit (constbinop xnode)=0

« virtual void visit (constunopxnode)=0

« virtual void visit (constmultop xnode)=0

11.14.1 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::Ittvisitor instead.
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11.14.2 Member Function Documentation

11.14.2.1 virtual void spot::ltl::const_visitor::visit (const multop * nodg [pure virtual]
11.14.2.2 virtual void spot::ltl::const_visitor::visit (const unop * node [pure virtual]
11.14.2.3 virtual void spot::ltl::const_visitor::visit (const binop « nodg [pure virtual]
11.14.2.4 virtual void spot::ltl::const_visitor::visit (const constantx nodg [pure virtual]

11.14.2.5 virtual void spot:ltl::const_visitor::visit (const atomic_prop * node [pure
virtual]

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

« [tlastNisitor.hh

11.15 spot:ltl::constant Class Reference

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

Inheritance diagram for spot::ltl::constant:

spot::ltl::formula

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

‘f

::constant

+ accept()
+ accept()

+ val()

+ val_name()

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

# ~constant()

Collaboration diagram for spot::Itl::constant:
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Public Types

* enumtype{ False True}

Public Member Functions

« virtual void accepf(visitor &v)

spot::ltl:formula

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

‘f

+ accept()
+ accept()

+val()

+ val_name()

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

# ~constant()

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

virtual void accept(const_visitor&v) const

Entry point for vspot::ltl::const_visitor instances.

Return the value of the constant.

 const char val_namg() const

typeval () const

Return the value of the constant as a string.

clone this node

formulax ref ()

const std::string &ump() const

Return a canonic representation of the formula.

Return a hash_key for the formula.

const size_hash() const
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Static Public Member Functions

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

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

« static voidunref(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).

void set_key ()
Compute key_ from dump_.

Protected Attributes

* std::stringdump_
The canonic representation of the formula.

* size_thash_key
The hash key of this formula.

Private Attributes

* typeval_

11.15.1 Detailed Description

A constant (True or False).

11.15.2 Member Enumeration Documentation

11.15.2.1 enunspot::ltl::constant::type

Enumeration values:
False

True
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11.15.3 Constructor & Destructor Documentation

11.15.3.1 spot::ltl::constant::constant {ype val) [protected]

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

11.15.4 Member Function Documentation

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

Implementsspot::Itl::formula

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

Implementsspot::ltl::formula

11.15.4.3 const std::string& spot::ltl::formula::dump () const [inherited]

Return a canonic representation of the formula.

11.15.4.4 staticonstant: spot::ltl::constant::false_instance () [static]

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

11.15.4.5 constsize_t spot::ltl::formula::hash () const[inline, inherited]

Return a hash_key for the formula.

11.15.4.6 formulax spot::Itl::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.

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

Reimplemented ispot::ltl::ref_formula

11.15.4.8 void spot::ltl::formula::set_key () [protected, inherited]
Compute key _ from dump_.

Should be called once in each object, after dump_ has been set.

11.15.4.9 staticonstant« spot::ltl::constant::true_instance () [static]

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

11.15.4.11 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

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

Return the value of the constant.

11.15.4.13 const charspot::ltl::constant::val_name () const

Return the value of the constant as a string.

11.15.5 Member Data Documentation

11.15.5.1 std::stringspot::ltl::formula::dump_  [protected, inherited]

The canonic representation of the formula.

11.15.5.2 size_spot::ltl::-formula::hash_key  [protected, inherited]
The hash key of this formula.
Initialized byset_key ()

11.15.5.3 type spot::ltl::constant::val_  [private]
The documentation for this class was generated from the following file:

« [tlast/constant.hh

11.16 spot::couvreur99_check Class Reference

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

Inheritance diagram for spot::couvreur99_check:
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spot::ec_statistics

- states__
- transitions_

spot::emptiness_check - depth_
- max_depth_

#a_

+ emptiness_check()
+ ~emptiness_check()
+ automaton()

+ check()

+ print_stats()

+ states()

+ depth()

+ ec_statistics()

+ set_states()

+ inc_states()

+ inc_transitions()
+ inc_depth()

+ dec_depth()

+ transitions()
+ max_depth()

/

spot::couvreur99_check

#ecs_
# poprem_

+ couvreur99_check()

+ ~couvreur99_check()
+ check()

+ print_stats()

+ result()

# remove_component()

spot::couvreur99_check_shy

#arc
#num

# todo

# group_

+ couvreur99_check_shy()
+ ~couvreur99_check_shy()
+ check()

# clear_todo()

# find_state()

Collaboration diagram for spot::couvreur99_check:

spot::emptiness_check

#a_

+ check()
+ print_st;

+ emptiness_check()
+ ~emptiness_check()
+ automaton()

ats()

+ couvreur99_check()
+ ~couvreur99_check()

spot::ec_statistics
- states_
- transitions_ spot:icouvreurd9_check_status
- depth_
- max_depth_ + aut
— + root
+ ec_statistics() +h
+ set_states() + cycle_seed
+ inc_states() —
+ inc_transitions() + couvreur99_check_status()
+ inc_depth() + ~couvreur99_check_status()
+ dec_depth() + print_stats()
+ states() + states()
+ transitions() A
+ max_depth() /
+ depth() /

Public Member Functions

e couvreur99 check(const tgha xa, bool poprem=true,

+ check()
+ print_stats()
+ result()
# remove_component()

xnshf=numbered_state _heap_hash_map_factory::instance())

conshumbered_state _heap_factory
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« virtual ~couvreur99 checf
* virtual emptiness_check_resultheck()

Check whether the automaton’s language is empty.

« virtual std::ostream &rint_statqstd::ostream &0s) const
Print statistics, if any.

» constcouvreur99 check_statugesult() const
Return the status of the emptiness-check.

 consttgbhax automator() const
The automaton that this emptiness-check inspects.

« void set_stategunsigned n)

* voidinc_stateg)

« voidinc_transitiong)

« voidinc_depth(unsigned n=1)
« void dec_depti{unsigned n=1)
« int stateq) const

« int transitions() const

« int max_deptH) const

« int depth() const

Protected Member Functions

 void remove_componerftonststatexstart_delete)
Remove a strongly component from the hash.

Protected Attributes

e couvreur99 check_statusecs
* boolpoprem_
Whether to store the state to be removed.

e consttgbax a_
The automaton.

11.16.1 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
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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_example needs it).

There are two variants of this algorithm: spot::couvreur99_checlspotl:couvreur99 check_shyhey
differ in their memory usage, the number for successors computed before they are used and the way the
depth first search is directed.

spot::couvreur99_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::couvreur99_check_slirjes 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
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.

Thepoprem parameter specifies how the algorithm should handle the destruction of non-accepting maxi-
mal strongly connected componentspdéiprem is true, the algorithm will keep a list of all states of a SCC

that are fully processed and should be removed once the MSCC is poppegréim is false, the MSCC

will be traversed again (i.e. generating the successors of the root recursively) for deletion. This is a choice
between memory and speed.

11.16.2 Constructor & Destructor Documentation
11.16.2.1 spot::couvreur99_check::couvreur99 check (congsgba x a, bool poprem = true ,

const numbered_state_heap_factory x nshf = numbered_state heap _hash_map_-
factory::instance() )

11.16.2.2 virtual spot::couvreur99_check:-couvreur99_check() [virtual]

11.16.3 Member Function Documentation

11.16.3.1 constgbax spot::emptiness_check::automaton () const[inline, inherited]

The automaton that this emptiness-check inspects.

11.16.3.2 virtualemptiness_check_resuit spot::couvreur99 check::check () [virtual]
Check whether the automaton’s language is empty.
Implementsspot::emptiness_check

Reimplemented ispot::couvreur99_check_shy

11.16.3.3 void spot::ec_statistics::dec_depth (unsigned= 1) [inline, inherited]
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11.16.3.4 int spot::ec_statistics::depth () const[inline, inherited)]

11.16.3.5 void spot::ec_statistics::inc_depth (unsigned=1) [inline, inherited]

11.16.3.6 void spot::ec_statistics::inc_states (Jinline, inherited]

11.16.3.7 void spot::ec_statistics::inc_transitions ()[inline, inherited]

11.16.3.8 intspot::ec_statistics::max_depth () constfinline, inherited]

11.16.3.9 virtual std::ostream& spot::couvreur99_check::print_stats (std::ostream & 0s) const
[virtual]

Print statistics, if any.

Reimplemented fromspot::emptiness_check

11.16.3.10 void spot::couvreur99_check::remove_component (conststate * start deletg
[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.

11.16.3.11 constouvreur99_ check_ status spot::couvreur99_check::result () const
Return the status of the emptiness-check.
Whencheck()succeed, the status should be passed along to spot::counter_example.

This status should not be deleted, it is a pointer to a member of this class that will be deleted when the
couvreur99 object is deleted.

11.16.3.12 void spot::ec_statistics::set_states (unsigned [inline, inherited]

11.16.3.13 int spot::ec_statistics::states () consfinline, inherited]

11.16.3.14 int spot::ec_statistics::transitions () const[inline, inherited]

11.16.4 Member Data Documentation

11.16.4.1 constgbax spot::emptiness_check::a_ [protected, inherited]

The automaton.

11.16.4.2 couvreur99 check_statug spot::couvreur99 check::ecs_ [protected]
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11.16.4.3 bookpot::couvreur99_check::poprem_ [protected]
Whether to store the state to be removed.

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

« tgbaalgos/gtegtec.hh

11.17 spot::couvreur99 check_result Class Reference

Compute a counter example fronspot::couvreur99 check_status
#include  <tgbaalgos/gtec/ce.hh >

Inheritance diagram for spot::couvreur99_check result:

spot::ars_statistics

spot::emptiness_check_result - prefix_states.
P spot::acss_statistics - cycle_states_

+ ars_statistics()

+ inc_ars_prefix_states()
+ ars_prefix_states()
+inc_ars_cycle_states()

V\ + ars_cycle_states()

+ emptiness_check_result()
+ accepting_run() + acss_states()
+ automaton()

+ couvreur99_check_result()
+ accepting_run()

+ print_stats()

+ acss_states()

# accepting_cycle()

Collaboration diagram for spot::couvreur99_check_result:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

- ~

/ IasLsupportfvariablesﬁinputﬁ\
/ Iastﬁsupportﬁconditionsfinputﬁ\

L |
spot::tgba |
- last_support_conditions_input_ \
- last_support_conditions_output_ spot:numbered_state_heap
- last_support_variables_input_ |
- last_support_variables_output_
- num._acc | spot:scc_stack
- = + ~numbered_state_heap()
+ ~tgba() | + insert() +s
+ get_init_state() | + index_and_insert() + push()
+ succ_iter() + size() +1op()
+ support_conditions() | cycle_seed | + iterator() +1top()
+ support_variables() | + find() +pop()
+ get_dict() + find() + sizel)
+ format_state() | + index() +rem()
+ transition_annotation() + index() +clear_rem()
+ project_state() | * find() N empty()
+ all_acceptance_conditions() | * find()
+ number_of_acceptance_conditions() * index() ﬂ
+ neg_acceptance_conditions() | * index()
# tgba() ﬂ /
# compute_support_conditions() | ;
# compute_support_variables() | /
~ /
| / s
2 \aut | sh = - root
I > y -
| spot::couvreur99_check_status spot:ars_statistics
spot::emptiness_check_result +aut - prefix_states_
+ root spot::acss_statistics - cycle_states,
#a_ +h — —
- + cycle_seed + ars_statistics()
+ emptiness_check_result() +inc_ars_prefix_states()
+ accepting_run() + couvreur99_check_status() + acss_states() N ars]orefix sta?es()
+ automaton() + ~c_0uvreur997checkfstatus() +inc ars c;cle states()
+ print_stats() + ars_cycle_states()
+ states()

+ couvreur99_check_result()
+ accepting_run()

+ print_stats()

+ acss_states()

# accepting_cycle()

Public Member Functions

« couvreur99_check_resyltonstcouvreur99 check_statuecs)
« virtual tgba_runx accepting_rurf)

Return a run accepted by the automata passed to the emptiness check.

« void print_statqstd::ostream &0s) const
« virtual intacss_state§ const

Number of states in the search space for the accepting cycle.

« consttgbax automator() const

The automaton on which atcepting_run(was found.

e voidinc_ars_prefix_statg3
* intars_prefix_state§ const
e voidinc_ars_cycle_stat€}
* intars_cycle_statg3 const

spot::tgba_run

+ prefix
+cycle

+ ~tgba_run()
+ tgba_run()
+ tgba_run()
+ operator=()

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.17 spot::couvreur99_check_result Class Reference 131

Protected Member Functions

« void accepting_cycl€)

Protected Attributes

* consttgbax a_
The automaton.

Private Attributes

« constcouvreur99_check_statusecs
e tgba_run«run_

11.17.1 Detailed Description

Compute a counter example fronspot::couvreur99_check_status

11.17.2 Constructor & Destructor Documentation

11.17.2.1 spot::couvreur99_check_result::couvreur99 check result (constouvreur99 check -
statusx ec9

11.17.3 Member Function Documentation

11.17.3.1 void spot::couvreur99_check result::accepting_cycle (Jprotected]

Called byaccepting_run(jo find a cycle which traverses all acceptance conditions in the accepted SCC.

11.17.3.2 virtualtgba_runx spot::couvreur99_check_result::accepting_run () [virtual]
Return a run accepted by the automata passed to the emptiness check.

This method might actually compute the acceptance run. (Not all emptiness check algorithms actually
produce a counter-example as a side-effect of checking emptiness, some need some post-processing.)

This can also return 0 if the emptiness check algorithm cannot produce a counter example (that does not
mean there is no counter-example; the mere existence of an instance of this class asserts the existence of a
counter-example).

Reimplemented frorspot::emptiness_check_result

11.17.3.3 virtual int spot::couvreur99_check_result::acss_states () consjvirtual]
Number of states in the search space for the accepting cycle.

Implementsspot::acss_statistics

11.17.3.4 int spot::ars_statistics::ars_cycle_states () condfinline, inherited]
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11.17.3.5 int spot::ars_statistics::ars_prefix_states () cons{inline, inherited]

11.17.3.6 const tgbax  spot:emptiness_check_result::automaton ()  const[inline,
inherited]

The automaton on which atcepting_run(jvas found.

11.17.3.7 void spot::ars_statistics::inc_ars_cycle_states (jinline, inherited]
11.17.3.8 void spot::ars_statistics::inc_ars_prefix_states (Jinline, inherited]
11.17.3.9 void spot::couvreur99_check_result::print_stats (std::ostream &s) const

11.17.4 Member Data Documentation

11.17.4.1 constgbax spot::emptiness_check result::a_ [protected, inherited]

The automaton.

11.17.4.2 constouvreur99 check_statusg spot::couvreur99_check_result::ecs_ [private]
11.17.4.3 tgba_runx spot::couvreur99_check result::run_ [private]

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

« tgbaalgos/gteck.hh

11.18 spot::couvreur99 check_shy Class Reference

A version ofspot::couvreur99_chedkat tries to visit known states first.
#include  <tgbaalgos/gtec/gtec.hh >

Inheritance diagram for spot::couvreur99_check_shy:
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spot::ec_statistics

- states_
- transitions_
spot::emptiness_check - depth_
- max_depth_
#a_ .
+ ec_statistics()
+ emptiness_check() + set_states()
+ ~emptiness_check() + inc_states()
+ automaton() + inc_transitions()
+ check() + inc_depth()
+ print_stats() + dec_depth()

+ states()
+ transitions()
+ max_depth()
+ depth()

/

spot::couvreur99_check

#ecs_
# poprem_

+ couvreur99_check()
+ ~couvreur99_check()
+ check()

+ print_stats()

+ result()

# remove_component()

T

spot::couvreur99_check_shy

+ couvreur99_check_shy()
+ ~couvreur99_check_shy()
+ check()

# clear_todo()

# find_state()

Collaboration diagram for spot::couvreur99_check_shy:
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spot::ec_statistics

- states_

spot::emptiness_check - depth_

- transitions_

spot::couvreur99_check_status

#a_

- max_depth_

+ emptiness_check()
+ ~emptiness_check()
+ automaton()

+ check()

+ print_stats()

+ ec_statistics()
+ set_states()

+ aut

+ root

+h

+ cycle_seed

+ inc_states()
+ inc_transitions()

Public Member Functions

+ couvreur99_check_status()

+ inc_depth() + ~couvreur99_check_status()
+ dec_depth() + print_stats()
+ states() + states()
+ transitions() A
+ max_depth() /
+ depth() /
/
/ecs_

/

spot::couvreur99_check

#ecs_
# poprem__

+ couvreur99_check()
+ ~couvreur99_check()
+ check()

+ print_stats()

+ result()

# remove_component()

T

spot::couvreur99_check_shy

#arc
#num

# todo

# group_

+ couvreur99_check_shy()
+ ~couvreur99_check_shy()
+ check()

# clear_todo()

# find_state()

» couvreur99_check_shygonsttgbaxa, bool poprem=true, bool group=true, congtnbered_state_-

heap_factorynshf=numbered_state_heap_hash_map_factory::instance())

* virtual ~couvreur99_check_shy

« virtual emptiness_check_resulicheck()
Check whether the automaton’s language is empty.

« virtual std::ostream &rint_statgstd::ostream &0s) const

Print statistics, if any.

* constcouvreur99_check_statugesult() const

Return the status of the emptiness-check.

« consttgbax automator() const

The automaton that this emptiness-check inspects.

« void set_stategunsigned n)

* void inc_stateg)

* void inc_transitiong)

* void inc_depth(unsigned n=1)
« void dec_deptH{unsigned n=1)
* int stateq)) const

« int transitiony() const
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* int max_depth() const
« int depth() const

Protected Types

* typedef std::lisk successor- succ_queue
* typedef std::list todo_item> todo_list

Protected Member Functions

« void clear_todq)
« 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 intnum
« todo_listtodo
* boolgroup_
» couvreur99 check_statwsecs
* boolpoprem_
Whether to store the state to be removed.

e consttghax a_
The automaton.

Classes
* structsuccessor

* structtodo_item

11.18.1 Detailed Description

A version ofspot::couvreur99 chedkat tries to visit known states first.

If groupis true (the default), the successors of all the states that belong to the same SCC will be considered
when choosing a successor. Otherwise, only the successor of the topmost state on the DFS stack are
considered.

See the documentation fepot::couvreur99 check

11.18.2 Member Typedef Documentation

11.18.2.1 typedef std::lisksuccessor spot::couvreur99 check shy::succ_queue[protected]
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11.18.2.2 typedef std:listtodo_item> spot::couvreur99 check shy::itodo_list [protected]

11.18.3 Constructor & Destructor Documentation
11.18.3.1 spot::couvreur99 check shy::couvreur99 check_shy (cortstba * a, bool poprem =

true , bool group = true , const numbered_state _heap_factoryx nshf = numbered_state_-
heap_hash_map_factory::instance() )

11.18.3.2 virtual spot::couvreur99_check_shyz.couvreur99 check shy) [virtual]

11.18.4 Member Function Documentation

11.18.4.1 constgbax spot::emptiness_check::automaton () const[inline, inherited]

The automaton that this emptiness-check inspects.

11.18.4.2 virtualemptiness_check resukt spot::couvreur99 check_shy::check () [virtual]
Check whether the automaton’s language is empty.

Reimplemented fromspot::couvreur99_check

11.18.4.3 void spot::couvreur99_check shy::clear_todo ()protected]

11.18.4.4 void spot::ec_statistics::dec_depth (unsigned=1) [inline, inherited]

11.18.4.5 int spot::ec_statistics::depth () const[inline, inherited]

11.18.4.6 virtual int« spot::couvreur99 check_shy::find_state (consstate 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.

11.18.4.7 void spot::ec_statistics::inc_depth (unsignad=1) [inline, inherited]

11.18.4.8 void spot::ec_statistics::inc_states (Jinline, inherited]

11.18.4.9 void spot::ec_statistics::inc_transitions ()[inline, inherited]

11.18.4.10 int spot::ec_statistics::max_depth () cons{inline, inherited]
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11.18.4.11 virtual std::ostream& spot::couvreur99 check::print_stats (std::ostream &0s) const
[virtual, inherited]

Print statistics, if any.

Reimplemented frorspot::emptiness_check

11.18.4.12 void spot::couvreur99 check::remove_component (conststate =« start_deletg
[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.

11.18.4.13 const couvreur99 check statug  spot::couvreur99 check::result 0 const
[inherited]

Return the status of the emptiness-check.
Whencheck()succeed, the status should be passed along to spot::counter_example.

This status should not be deleted, it is a pointer to a member of this class that will be deleted when the
couvreur99 object is deleted.

11.18.4.14 void spot:.ec_statistics::set_states (unsigned [inline, inherited]

11.18.4.15 int spot::ec_statistics::states () consfinline, inherited]

11.18.4.16 int spot::ec_statistics::transitions () const[inline, inherited]

11.18.5 Member Data Documentation

11.18.5.1 constgbax spot::emptiness_check::a_ [protected, inherited]

The automaton.

11.18.5.2 std::stack:bdd> spot::couvreur99_check_shy::arc [protected]

11.18.5.3 couvreur99 check_status spot::couvreur99 check::ecs_ [protected,
inherited]

11.18.5.4 bookpot::couvreur99 check_shy::group_ [protected]

11.18.5.5 intspot::couvreur99 check_shy::num [protected]

11.18.5.6 bookpot::couvreur99 check::poprem_ [protected, inherited]

Whether to store the state to be removed.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.19 spot::couvreur99_check_shy::successor Struct Reference 138

11.18.5.7 todo_list spot::couvreur99_check_shy::todo [protected]

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

« tgbaalgos/gtegtec.hh

11.19 spot::couvreur99 check_shy::successor Struct Reference

#include  <tgbaalgos/gtec/gtec.hh >

Collaboration diagram for spot::couvreur99 _check_shy::successor:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

spot::couvreur99_check_shy::successor

+ acc
+S

+ successor()

Public Member Functions

» successofbddacg constspot::state:s)

Public Attributes

* bddacc
* constspot::state: s

11.19.1 Constructor & Destructor Documentation

11.19.1.1 spot::.couvreur99_check_shy::successor::successor (b@ddc const spot:state x S)
[inline]

11.19.2 Member Data Documentation

11.19.2.1 bddspot::couvreur99 check_shy::successor::acc

11.19.2.2 consspot::statex spot::couvreur99 check_shy::successor::s

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

« tgbaalgos/gtegtec.hh
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11.20 spot::couvreur99_check_shy::todo_item Struct Reference

#include  <tgbaalgos/gtec/gtec.hh >

Collaboration diagram for spot::couvreur99_check_shy::todo_item:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

+ todo_item()

Public Member Functions

« todo_item(conststatexs, int n)

Public Attributes

e conststatex s
e intn
* succ_queue

11.20.1 Constructor & Destructor Documentation

11.20.1.1 spot::couvreur99 check shy::itodo_item::todo_item (constate x s, int n) [inline]

11.20.2 Member Data Documentation

11.20.2.1 intspot::couvreur99 check_shy::todo_item::n
11.20.2.2 succ_queuespot::couvreur99_check_shy::todo_item::q

11.20.2.3 consstatex spot::couvreur99_check_shy::todo_item::s

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

« tgbaalgos/gtegtec.hh
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11.21 spot::.couvreur99_check_status Class Reference

The status of the emptiness-c

#include

heck on success.

<tgbaalgos/gtec/status.hh >

Collaboration diagram for spot::couvreur99_check_status:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

7R

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_
- num_acc_

spot::numbered_state_heap

spot::scc_stack

cycle_seed

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()

+ neg_acceptance_conditions()

# tgba()
# compute_support_conditions()

Public Member Functions

# compute_support_variables()

_ = = -

~

N

\aut
\

+ ~numbered_state_heap()
+ insert()

+ index_and_insert()
+ size()

+ iterator()

+ find()

+ find()

+ index()

+ index()

* find()

* find()

* index()

* index()

+S

+ push()

+ top()

+ top()
+pop()

+ size()

+ rem()

+ clear_rem()
+ empty()

1

!

b

/ -

spot::couvreur99_check_status

+aut

+ root

+h

+ cycle_seed

+ couvreur99_check_status()
+ ~couvreur99_check_status()
+ print_stats()

+ states()

« void print_statystd::ostream &0s) const

Output statistics abo

int stateq) const

ut this object.

Return the number of states visited by the search.

Public Attributes

 consttgbax* aut
» scc_stackoot

¢ numbered_state _heaph

couvreur99_check_statgsonsttgbaxaut, constnumbered_state _heap_factenshf)
~couvreur99 check_stat(ps
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Heap of visited states.

 conststatex cycle_seed

11.21.1 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.

11.21.2 Constructor & Destructor Documentation

11.21.2.1 spot::couvreur99_check_status::couvreur99 check_status (congiba * aut, const
numbered_state _heap_factory nshf)

11.21.2.2 spot::couvreur99_check_statusucouvreur99_check_statug)

11.21.3 Member Function Documentation

11.21.3.1 void spot::couvreur99_check_status::print_stats (std::ostream &s) const

Output statistics about this object.

11.21.3.2 int spot::couvreur99_check_status::states () const

Return the number of states visited by the search.

11.21.4 Member Data Documentation

11.21.4.1 constgbas spot::couvreur99_check_status::aut
11.21.4.2 consstatex spot::couvreur99 check_status::cycle seed

11.21.4.3 numbered_state _heap spot::.couvreur99 check_status::h

Heap of visited states.

11.21.4.4 scc_stackspot::couvreur99 check_status::root

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

« tgbaalgos/gtestatus.hh

11.22 spot::ltl::declarative_environment Class Reference

A declarative environment.

#include <ltlenv/declenv.hh >
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Inheritance diagram for spot::ltl::declarative_environment:

spot::ltl::environment

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

?

clarative_environment

+ declarative_environment()

+ ~declarative_environment()
+ declare()

+ require()

+ name()

+ get_prop_map()

Collaboration diagram for spot::ltl::declarative_environment:

spot::ltl::environment

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

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

+ require()

+ name()

+ get_prop_map()

Public Types

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

Public Member Functions

* declarative_environmei}

» ~declarative_environmei(}

* booldeclare(const std::string &prop_str)

« virtual Itl::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_mal) const
Get the map of atomic proposition known to this environment.
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Private Attributes

* prop_maprops_

11.22.1 Detailed Description

A declarative environment.

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

11.22.2 Member Typedef Documentation

11.22.2.1 typedef std:mapiconst std:string, Itl::atomic_prop >  spot:ltl::declarative_-
environment::prop_map

11.22.3 Constructor & Destructor Documentation

11.22.3.1 spot::ltl::declarative_environment::declarative_environment ()

11.22.3.2 spot::ltl::declarative_environment:~declarative_environment()

11.22.4 Member Function Documentation

11.22.4.1 bool spot::ltl::declarative_environment::declare (const std::string &rop_st)

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

11.22.4.2 consprop_mapé& spot::ltl::declarative_environment::get_prop_map () const

Get the map of atomic proposition known to this environment.

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

Implementsspot::ltl::environment

11.22.4.4 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::Itl::atomic_prop

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

We return aspot::ltl::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
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11.22.5 Member Data Documentation

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

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

« |tlenv/declenv.hh

11.23 spot::ltl::default_environment Class Reference

A laxist environment.
#include <ltlenv/defaultenv.hh >

Inheritance diagram for spot::ltl::default_environment:

spot::ltl::environment

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

T

+ ~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_environmenty()

Public Member Functions

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

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

Static Public Member Functions

« staticdefault_environmen& instanceg()
Get the sole instance of spot::ltl::default_environment.

Protected Member Functions

« default_environmenf)

11.23.1 Detailed Description

A laxist environment.
This environment recognizes all atomic propositions.

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

11.23.2 Constructor & Destructor Documentation

11.23.2.1 virtual spot::ltl::default_environment:: ~default_environment() [virtual]

11.23.2.2 spot::ltl::default_environment::default_environment () [protected]

11.23.3 Member Function Documentation

11.23.3.1 statidefault_environment& spot::ltl::default_environment::instance () [static]

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

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

Implementsspot::ltl::environment

11.23.3.3 virtual formulax* spot::ltl::default_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::ltl::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).
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Returns:
0 iff prop_stris not part of the environment, or the associatpdt::Itl::formulaotherwise.

Implementsspot::Itl::environment

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

* |tlenv/defaultenv.hh

11.24 spot::delayed_simulation_relation Class Reference

#include  <tgba/tgbareduc.hh >

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

« tgbatgbareduc.hh

11.25 spot::direct_simulation_relation Class Reference

#include  <tgba/tgbareduc.hh >

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

« tgbatgbareduc.hh

11.26 spot::dotty _decorator Class Reference

Choose state and link styles fepot::dotty_reachable
#include  <tgbaalgos/dottydec.hh >

Inheritance diagram for spot::dotty decorator:

spot::dotty_decorator

+ ~dotty_decorator()

+ state_decl()

+ link_decl()

+ instance()

# dotty_decorator()

T

spot::itgba_run_dotty_decorator

-run_
-map_

+ tgba_run_dotty_decorator()
+ ~tgba_run_dotty_decorator()
+ state_decl()

+ link_decl()

Public Member Functions

« virtual ~dotty _decorato()

« virtual std::stringstate_decl(consttgba xa, conststate s, int n, tgba_succ_iteratoxsi, const

std::string &label)
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Compute the style of a state.

« virtual std::stringink_decl(consttgbaxa, consistatexin_s, int in, consstatexout_s, int out, const

tgba_succ_iteratorsi, const std::string &label)
Compute the style of a link.

Static Public Member Functions

* staticdotty decoratox instanceg)
Get the unique instance of the defadidttty _decorator

Protected Member Functions

« dotty decoratof)

11.26.1 Detailed Description

Choose state and link styles fepot::dotty reachable

11.26.2 Constructor & Destructor Documentation

11.26.2.1 virtual spot::dotty decorator::~dotty decorator () [virtual]

11.26.2.2 spot::dotty_decorator::dotty _decorator () [protected]

11.26.3 Member Function Documentation

11.26.3.1 statiadotty decorator« spot::dotty decorator::instance () [static]

Get the unique instance of the defaddiity decoratar

11.26.3.2 virtual std::string spot::dotty_decorator::link_decl (consttgba  a, conststate x in_s, int

in, conststate x out_§ int out, consttgba_succ_iteratorx si, const std::string & label) [virtual]

Compute the style of a link.

This function should output a string of the follabel="foo", style=bar, ...]

Parameters:
a the automaton being drawn

in_s the source state of the transition being drawn (owned by the caller)
in the unique number associatednos

out_s the destination state of the transition being drawn (owned by the caller)

out the unique number associatedoat_s

. The default
implementation will simply outpuilabel="LABEL"] with LABEL replaced by the value ¢ébel
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si an iterator over the successorsinfs pointing to the current transition (owned by the caller and
cannot be iterated)

label the computed name of this state

Reimplemented ispot::tgba_run_dotty decorator

11.26.3.3 virtual std::string spot::dotty decorator::state_decl (constgba * a, conststatex s, int n,
tgba_succ_iteratorx si, const std::string & label) [virtual]

Compute the style of a state.

This function should output a string of the fofflabel="foo", style=bar, ...] . The default
implementation will simply outpuilabel="LABEL"] with LABEL replaced by the value débel.

Parameters:
a the automaton being drawn

s the state being drawn (owned by the caller)

n a unique number for this state

si an iterator over the successors of this state (owned by the caller, but can be freely iterated)
label the computed name of this state

Reimplemented ispot::tgba_run_dotty decorator

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

« tgbaalgogiottydec.hh

11.27 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:

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.27 spot::duplicator_node Class Reference 150

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_

11.27.1 Detailed Description

Duplicator node of parity game graph.

11.27.2 Constructor & Destructor Documentation

11.27.2.1 spot::duplicator_node::duplicator_node (consstate « d_node conststate « s_node bdd
[, bdd a, int num)

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

11.27.3 Member Function Documentation

11.27.3.1 virtual void spot::spoiler_node::add pred g¢poiler node = n) [virtual,
inherited]

11.27.3.2 bool spot::spoiler_node::add_sucsgoiler_nodex n) [inherited]

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

11.27.3.3 virtual bool spot::duplicator_node::compare ¢poiler_nodex n) [virtual]

Reimplemented frorspot::spoiler_node

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

11.27.3.5 void spot::spoiler_node::del_sucspoiler_nodex n) [inherited]

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

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

11.27.3.8 bdd spot::duplicator_node::get_label () const
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11.27.3.9 int spot::spoiler_node::get_nb_succ ()[inherited]

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

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

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

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

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

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

Reimplemented ispot::duplicator_node_delayed

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

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

Reimplemented ispot::duplicator_node_delayed

11.27.4 Member Data Documentation

11.27.4.1 bddspot::duplicator_node::acc_ [protected]

11.27.4.2 bddspot::duplicator_node::label_ [protected]

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

11.27.4.4 sn_w spot::spoiler_node::lnode_succ [protected, inherited)]

11.27.4.5 bookpot::spoiler_node::not_win [inherited]

11.27.4.6 intspot::spoiler_node::num_ [inherited]

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

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

« tgbaalgogkductgba sim.hh
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11.28 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()

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_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_

11.28.1 Detailed Description

Duplicator node of parity game graph for delayed simulation.

11.28.2 Constructor & Destructor Documentation

11.28.2.1 spot::duplicator_node_delayed::duplicator_node_delayed (constate « d_node const
statex s_nodebdd I, bdd a, int num)

11.28.2.2 spot::duplicator_node_delayed:zduplicator_node_delayed()

11.28.3 Member Function Documentation

11.28.3.1 virtual void spot::spoiler_node::add_pred g¢poiler node =« n) [virtual,
inherited]
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11.28.3.2 bool spot::spoiler_node::add_sucsifoiler_nodex n) [inherited]

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

11.28.3.3 virtual bool spot::duplicator_node::compare ¢poiler_node = n) [virtual,
inherited]

Reimplemented frorspot::spoiler_node

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

11.28.3.5 void spot::spoiler_node::del_sucspoiler_nodex n) [inherited]

11.28.3.6 bdd spot::duplicator_node::get_acc () constfinherited]

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

11.28.3.8 bdd spot::duplicator_node::get_label () const[inherited]

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

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

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

11.28.3.12 int spot::duplicator_node_delayed::get _progress_measure ()

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

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

11.28.3.15 bool spot::duplicator_node_delayed::implies_acc (bdx)

11.28.3.16 bool spot::duplicator_node_delayed::implies_label (bdjl

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

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

11.28.3.19 bool spot::duplicator_node_delayed::set_lead 2 acc_all (bakct = bddfalse )

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.29 spot::ec_statistics Class Reference 157

11.28.3.20 bool spot::duplicator_node_delayed::set_win (Jvirtual]
Return true if the progress_measure has changed.

Reimplemented fromspot::duplicator_node

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

11.28.3.22 virtual std::string spot::duplicator_node_delayed::to_string (const tgba * a)
[virtual]

Reimplemented fromspot::duplicator_node

11.28.4 Member Data Documentation

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

11.28.4.2 bddspot::duplicator_node::label_ [protected, inherited]
11.28.4.3 bookpot::duplicator_node_delayed::lead_2_acc_all_[protected]
11.28.4.4 sn_w spot::spoiler_node::Inode_pred [protected, inherited]
11.28.4.5 sn_w spot::spoiler_node::Inode_succ [protected, inherited]
11.28.4.6 bookpot::spoiler_node::not_win [inherited]

11.28.4.7 intspot::spoiler_node::num_ [inherited]

11.28.4.8 intspot::duplicator_node_delayed::progress_measure_[protected]
11.28.4.9 state_couple spot::spoiler_node::sc_ [protected, inherited]

11.28.4.10 boospot::duplicator_node_delayed::seen_

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

« tgbaalgogskductgba sim.hh

11.29 spot::ec_statistics Class Reference

Emptiness-check statistics.
#include  <tgbaalgos/emptiness_stats.hh >

Inheritance diagram for spot::ec_statistics:
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spot::ec_statistics

- states_
- transitions_
- depth_
- max_depth_

+ ec_statistics()

+ set_states()

+ inc_states()

+ inc_transitions()
+ inc_depth()

+ dec_depth()

+ states()

+ transitions()

+ max_depth()

+ depth()

spot::couvreur99_check

#ecs_
# poprem_

+ couvreur99_check()
+ ~couvreur99_check()
+ check()

+ print_stats()

+ result()

# remove_component()

‘f

spot::couvreur99_check_shy

# arc
#num

# todo

# group_

+ couvreur99_check_shy()
+ ~couvreur99_check_shy()
+ check()

# clear_todo()

# find_state()

Public Member Functions

 ec_statisticg)

« void set_stategunsigned n)
 voidinc_stateg)

* void inc_transitiong)

« voidinc_depth(unsigned n=1)
« void dec_depthl{unsigned n=1)
« int stateq)) const

« int transitiony() const

« int max_deptH) const

* int depth() const

Private Attributes

¢ unsignedstates_
¢ unsignedransitions_

number of disctint visited states

 unsigneddepth_
number of visited transitions
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 unsignedmax_depth_
maximal depth of the stack(s)

11.29.1 Detailed Description

Emptiness-check statistics.

Implementations ofpot::emptiness_checkay also implement this interface. Try to dynamic_cast the
spot::emptiness_chegointer to know whether these statistics are available.

11.29.2 Constructor & Destructor Documentation

11.29.2.1 spot::ec_statistics::ec_statistics (Jinline]

11.29.3 Member Function Documentation

11.29.3.1 void spot::ec_statistics::dec_depth (unsigned= 1) [inline]

11.29.3.2 int spot::ec_statistics::depth () const[inline]

11.29.3.3 void spot::ec_statistics::inc_depth (unsignaed=1) [inline]

11.29.3.4 void spot::ec_statistics::inc_states (Jinline]

11.29.3.5 void spot;:ec_statistics::inc_transitions ()[inline]

11.29.3.6 int spot::ec_statistics::max_depth () consffinline]

11.29.3.7 void spot::ec_statistics::set_states (unsigne [inline]

11.29.3.8 int spot::ec_statistics::states () cons{inline]

11.29.3.9 int spot::ec_statistics::transitions () constJinline]

11.29.4 Member Data Documentation
11.29.4.1 unsignedpot:.ec_statistics::depth_ [private]

number of visited transitions

11.29.4.2 unsignedpot::ec_statistics::max_depth_ [private]

maximal depth of the stack(s)
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11.29.4.3 unsignedpot::ec_statistics::states_ [private]

11.29.4.4 unsignedpot::ec_statistics::transitions_ [private]
number of disctint visited states
The documentation for this class was generated from the following file:

 tgbaalgos#mptiness_stats.hh

11.30 spot::emptiness_check Class Reference

Common interface to emptiness check algorithms.
#include  <tgbaalgos/emptiness.hh >

Inheritance diagram for spot::emptiness_check:

spot::emptiness_check

#a_

+ emptiness_check()

+ ~emptiness_check()
+ automaton()

+ check()

+ print_stats()

‘F

spot::couvreur99_check

#ecs_
# poprem_

+ couvreur99_check()
+ ~couvreur99_check()
+ check()

+ print_stats()

+ result()

# remove_component()

‘f

spot::couvreur99_check_shy

#arc

# num

# todo

# group_

+ couvreur99_check_shy()
+ ~couvreur99_check_shy()
+ check()

# clear_todo()

# find_state()

Collaboration diagram for spot::emptiness_check:
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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_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

a
|

+ emptiness_check()
+ ~emptiness_check()
+ automaton()

+ check()

+ print_stats()

Public Member Functions

« emptiness_checdfconsttgbaxa)
« virtual ~emptiness_ched§
« consttgbax automator() const
The automaton that this emptiness-check inspects.

« virtual emptiness_check_resulicheck()=0
Check whether the automaton contain an accepting run.

virtual std::ostream &rint_statqstd::ostream &o0s) const
Print statistics, if any.

Protected Attributes

e consttghax a_
The automaton.
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11.30.1 Detailed Description

Common interface to emptiness check algorithms.

11.30.2 Constructor & Destructor Documentation

11.30.2.1 spot::emptiness_check::emptiness_check (cotgtia « a) [inline]
11.30.2.2 virtual spot::emptiness_checksemptiness_checK) [virtual]

11.30.3 Member Function Documentation

11.30.3.1 constgbax spot::emptiness_check::automaton () constJinline]

The automaton that this emptiness-check inspects.

11.30.3.2 virtual emptiness_check result spot::emptiness_check::check () [pure virtual]

Check whether the automaton contain an accepting run.

Return 0 if the automaton accept no run. Return an instaneenptiness_check_resutherwise. This
instance might allow to obtain one sample acceptance run. The result has to be destroyed before the
emptiness_chedkstance that generated it.

Someemptiness_checélgorithms may allowcheck()to be called several time, but generally you should
not assume that.

Implemented irspot::couvreur99 checkndspot::couvreur99 check_shy

11.30.3.3 virtual std::ostream& spot::emptiness_check::print_stats (std::ostream &o0s) const
[virtual]

Print statistics, if any.

Reimplemented ispot::couvreur99_check

11.30.4 Member Data Documentation

11.30.4.1 constgbax spot::emptiness_check::a_ [protected]
The automaton.

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

« tghaalgogmptiness.hh

11.31 spot::emptiness_check_result Class Reference

The result of an emptiness check.
#include  <tgbaalgos/emptiness.hh >

Inheritance diagram for spot::emptiness_check_result:
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+ accepting_run()
+ automaton()

spot::couvreur99_check_result

-ecs_
-run_

+ couvreur99_check_result()
+ accepting_run()

+ print_stats()

+ acss_states()

# accepting_cycle()

Collaboration diagram for spot::emptiness_check_result:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

N

last_support_variables_input_
iastﬁsupportﬁconditionsﬁinpuL

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_
- last_support_variables_input_

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

Public Member Functions

e emptiness_check_resittonsttgbaxa)

« virtual tgba_run« accepting_rurf)
Return a run accepted by the automata passed to the emptiness check.

« consttgbax automator() const
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The automaton on which atcepting_run(was found.

Protected Attributes

 consttgbax a_
The automaton.

11.31.1 Detailed Description

The result of an emptiness check.

Instances of these class should not last longer than the instaneepbhess_chedkat produced them as
they may reference data internal to the check.

11.31.2 Constructor & Destructor Documentation

11.31.2.1 spot::emptiness_check_result::emptiness_check_result (caigdta « a) [inline]

11.31.3 Member Function Documentation

11.31.3.1 virtualtgba runx spot::emptiness_check_result::accepting_run () [virtual]
Return a run accepted by the automata passed to the emptiness check.

This method might actually compute the acceptance run. (Not all emptiness check algorithms actually
produce a counter-example as a side-effect of checking emptiness, some need some post-processing.)

This can also return 0 if the emptiness check algorithm cannot produce a counter example (that does not
mean there is no counter-example; the mere existence of an instance of this class asserts the existence of a
counter-example).

Reimplemented ispot::couvreur99 check result

11.31.3.2 constghax spot::emptiness_check_result::automaton () const[inline]
The automaton on which atcepting_run(jvas found.
11.31.4 Member Data Documentation

11.31.4.1 constgbax spot::emptiness_check_result::a_ [protected]
The automaton.

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

* tgbaalgo®mptiness.hh

11.32 spot::ltl::environment Class Reference

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

Inheritance diagram for spot::ltl::environment:

spot::ltl::environment

+ require()
+ name()

+ ~environment()

spot::ltl::declarative_environment

spot::ltl::default_environment

- props_

+ declarative_environment()
+ ~declarative_environment()

+ ~default_environment()

+ declare() : qu"l]ners()
: gﬂ#gs() + instance()

# default_environment()

+ get_prop_map()

Public Member Functions

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

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

* virtual ~environmeni)

11.32.1 Detailed Description

An environment that describes atomic propositions.

11.32.2 Constructor & Destructor Documentation

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

11.32.3 Member Function Documentation

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

Implemented irspot::ltl::declarative_environmerandspot::Itl::default_environment

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

Note this is not @onst method. Some environments will "create" the atomic proposition when requested.
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We return aspot::ltl::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 associagpdt::ltl::formulaotherwise.

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

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

« |tlenv/environment.hh

11.33 spot::evigba Class Reference

#include  <evtgba/evtgba.hh >

Inheritance diagram for spot::evtgba:

+ ~evtgba()
+ init_iter()

+ succ_iter()
+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()

spot::evigba_explicit

# name_state_map_

Public Member Functions

« virtual ~evtgba()

# state_name_map_
#acc_set_

# alphabet_

# init_states_

spot::evtgba_product

+ evtgba_explicit()

+ ~evtgba_explicit()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ all_acceptance_conditions()
+ alphabet()

+ add_transition()

+ set_init_state()

+ declare_acceptance_condition()
# declare_state()

-op_
- alphabet_
-all_acc_

- common_symbols_

+ evtgba_product()

+ ~evtgba_product()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ all_acceptance_conditions()
+ alphabet()

« virtual evtgba_iteratox init_iter () const =0
« virtual evtgba_iterato succ_iter{conststatexs) const =0
« virtual evtgba_iteratox pred_iter(conststatexs) const =0
« virtual std::stringformat_statéconststatexstatg const =0

Format the state as a string for printing.

« virtual std::stringformat_labelconstsymbol«xsymbo) const
« virtual std::stringformat_acceptance_conditigconstsymbolxsymbo) const
« virtual std::stringformat_acceptance_conditiof@nstsymbol_se&symset) const
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* virtual constsymbol_se®& all_acceptance_conditioifsconst =0
Return the set of all acceptance conditions used by this automaton.

« virtual constsymbol_se®& alphabe{) const =0

Protected Member Functions

« evtgba()

11.33.1 Constructor & Destructor Documentation

11.33.1.1 spot::evtgba::evtgba () [protected]

11.33.1.2 virtual spot::evtgba:~evtgba() [virtual]

11.33.2 Member Function Documentation

11.33.2.1 virtual const symbol_se& spot::evtgba::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. l.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implemented irspot::evtgba_expligiandspot::evtgba_product

11.33.2.2 virtual constsymbol_se& spot::evtgba::alphabet () const [pure virtual]

Implemented irspot::evtgba_expliciandspot::evtgba_product

11.33.2.3 virtual std::string spot::evtgba::format_acceptance_condition (conssymbol x symbo)
const [virtual]

11.33.2.4 virtual std::string spot::evtgba::format_acceptance_conditions (constymbol_set& sym-
se) const [virtual]

11.33.2.5 virtual std:string spot::evtgba::format_label (const symbol x symbo) const
[virtual]

11.33.2.6 virtual std::string spot::evtgba::format_state (const state * statg const [pure
virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implemented irspot::evtgba_product
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11.33.2.7 virtualevtgba_iteratorx spot::evtgba::init_iter () const [pure virtual]

Implemented irspot::evtgba_expliciandspot::evtgba_ product

11.33.2.8 virtual evtgba iterator+ spot::evtgba::pred_iter (const state * S) const [pure
virtual]

Implemented irspot::evtgba_product

11.33.2.9 virtual evtgba_iterator« spot::evtgba::succ_iter (const state x s) const [pure
virtual]

Implemented irspot::evtgba_product

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

* evtgbaévtgba.hh

11.34 spot::evtgba_explicit Class Reference

#include  <evtgba/explicit.hh >

Inheritance diagram for spot::evtgba_explicit:

spot::evtgba

+ ~evtgba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()
spot::evtgba_explicit

# name_state_map_
# state_name_map_
# acc_set_

# alphabet_

# init_states_

+ evtgba_explicit()
+ ~evigba_explicit()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ all_acceptance_conditions()

+ alphabet()

+ add_transition()

+ set_init_state()

+ declare_acceptance_condition()
# declare_state()

Collaboration diagram for spot::evtgba_explicit:
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Public Types

spot::evigba

+ ~evtgba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()
spot::evigba_explicit

# name_state_map_
# state_name_map_
# acc_set_

# alphabet_

# init_states_

+ evtgba_explicit()
+ ~evigba_explicit()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ all_acceptance_conditions()

+ alphabet()

+ add_transition()

+ set_init_state()

+ declare_acceptance_condition()
# declare_state()

* typedef std::lisk transition« > transition_list

Public Member Functions

 evtgba_explici{)

« virtual ~evtgba_explici()

« virtual evtgba_iteratox init_iter () const

* virtual evtgba_iteratox succ_iter(constspot::statexs) const
« virtual evtgba_iterato# pred_iter(constspot::state:s) const
« virtual std::stringformat_stat€constspot::statexstatg const
« virtual constsymbol_se®& all_acceptance_conditioifsconst

Return the set of all acceptance conditions used by this automaton.

« virtual constsymbol_se& alphabe() const
« transitionx add_transitior{const std::string &source, constlymbol&label, rsymbol_seacc, const

std::string &dest)

* void set_init_stat€const std::string &name)

Designatenameas initial state.

« void declare_acceptance_conditi@onstrsymbol&acc)

« virtual evtgba_iterato succ_iter{conststatexs) const =0
« virtual evtgba_iterato# pred_iter(conststatexs) const =0
« virtual std::stringformat_stat€conststatexstatg const =0

Format the state as a string for printing.
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« virtual std::stringformat_labelconstsymbol«xsymbo) const
« virtual std::stringformat_acceptance_conditigconstsymbol«xsymbo) const
« virtual std::stringformat_acceptance_conditiof@nstsymbol_se&symset) const
Protected Types
* typedef Sgi::hash_mapconst std::stringevtgba_explicit::state, string_hash> ns_map
« typedef Sgi::hash_mapconstevtgba_explicit::state, std::string,ptr_hask: evtgba_explicit::state
> > sn_map

Protected Member Functions

* statex declare_statéconst std::string &name)

Protected Attributes

* Ns_mamame_state_map_
* sn_maystate_name_map_
e symbol_setcc_set

« symbol_setlphabet

« transition_listinit_states

Classes

« structstate
 structtransition

Explicit transitions (used bgpot::evtgba_explicjt

11.34.1 Member Typedef Documentation

11.34.1.1 typedef Sgi::hash_mapconst std::string, evtgba_explicit::statex, string_hash>
spot::evtgba_explicit::ns_map [protected]

11.34.1.2 typedef Sgi::hash_mapconst evtgba_explicit::statex, std::string, ptr_hash<evtgba_-
explicit::state> > spot::evtgba_explicit::sn_map [protected]

11.34.1.3 typedef std::listtransition x> spot::evtgba_explicit::transition_list

11.34.2 Constructor & Destructor Documentation

11.34.2.1 spot::evtgba_explicit::evtgba_explicit ()

11.34.2.2 virtual spot::evtgba_explicit:~evtgba_explicit() [virtual]
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11.34.3 Member Function Documentation

11.34.3.1 transition* spot::evtgba_explicit::add_transition (const std::string & source constrsym-
bol & label, rsymbol_setacg const std::string & des})

11.34.3.2 virtual const symbol_se& spot::evtgba_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. Il.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::evtgba

11.34.3.3 virtual constsymbol_se& spot::evtgba_explicit::alphabet () const [virtual]

Implementsspot::evtgba

11.34.3.4 void spot::evtgba_explicit::declare_acceptance_condition (comsymbol & acc)

11.34.3.5 statex spot::evtgba_explicit::declare_state (const std::string &ame [protected]

11.34.3.6 virtual std::string spot::evtgba::format_acceptance_condition (conssymbol x symbo)
const [virtual, inherited]

11.34.3.7 virtual std::string spot::evtgba::format_acceptance_conditions (constymbol_set& sym-
se) const [virtual, inherited]

11.34.3.8 virtual std:string spot::evtgba::format_label (const symbol x symbo) const
[virtual, inherited]

11.34.3.9 virtual std::string spot::evtgba::format_state (const state *x statg 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::evtgba_product

11.34.3.10 virtual std::string spot::evtgba_explicit::format_state (constspot::state x statg const
[virtual]

11.34.3.11 virtualevtgba_iteratorx spot::evtgba_explicit::init_iter () const [virtual]

Implementsspot::.evtgha
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11.34.3.12 virtual evtgba iteratorx spot::evtgba::pred_iter (const state x s) const [pure
virtual, inherited]

Implemented irspot::evtgba_product

11.34.3.13 virtual evtgba_iterator« spot::evtgba_explicit::pred_iter (const spot::state * s) const
[virtual]

11.34.3.14 void spot::evtgba_explicit::set_init_state (const std::string &ame
Designatenameas initial state.

Can be called multiple times in case there is several initial states.

11.34.3.15 virtual evtgba_iteratorx spot::evtgba::succ_iter (const state x s) const [pure
virtual, inherited]

Implemented irspot::evtgba_product

11.34.3.16 virtual evtgba_iteratorx spot::evtgba_explicit::succ_iter (constspot::state « s) const
[virtual]

11.34.4 Member Data Documentation

11.34.4.1 symbol_setspot::evtgba_explicit::acc_set  [protected]
11.34.4.2 symbol_setspot::evtgba_explicit::alphabet_ [protected]
11.34.4.3 transition_list spot::evtgba_explicit::init_states  [protected]
11.34.4.4 ns_mapspot:.evigba_explicit::name_state_map__ [protected]

11.34.4.5 sn_mapspot::evtgba_explicit::state_name_map_ [protected]

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

« evtgbaéxplicit.hh

11.35 spot::evtgba_explicit::state Struct Reference

#include  <evtgba/explicit.hh >

Public Attributes

« transition_listin
« transition_listout
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11.35.1 Member Data Documentation

11.35.1.1 transition_list spot::evtgba_explicit::state::in

11.35.1.2 transition_list spot:.evtgba_explicit::state::out

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

« evtgbaéxplicit.hh

11.36 spot::evigba_explicit::transition Struct Reference

Explicit transitions (used bgpot:.evtgba_explicit
#include  <evtgba/explicit.hh >

Collaboration diagram for spot::evtgba_explicit::transition:

spot::symbol
# instances_
- name_
-refs_
spot::evigba_explicit::state +name()
+in + ref()
+out + unref()
+ instance()
+ instance_count()
+ dump_instances()
N # ref_count_()
# symbol()
\ # ~symbol()
\ - symbol()
\ 7
\ in
out /label
\ /
spot::evigba_explicit::transition
+ label
+ acceptance_conditions
+in
+ out

Public Attributes

 constsymbolx label

» symbol_setcceptance_conditions
* statex in

* statex out

11.36.1 Detailed Description

Explicit transitions (used bgpot::evtgba_explicit

11.36.2 Member Data Documentation

11.36.2.1 symbol_setspot::evigba_explicit::transition::acceptance_conditions
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11.36.2.2 statex spot::evtgba_explicit::transition::in
11.36.2.3 conssymbokk spot::evtgba_explicit::transition::label
11.36.2.4 statex spot::evtgba_explicit::transition::out

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

* evtgbaéxplicit.hh

11.37 spot:.evtgba_iterator Class Reference

#include  <evtgba/evtgbaiter.hh >

Public Member Functions

« virtual ~evtgba _iteratof)

« virtual void first ()=0

« virtual void next()=0

« virtual booldone() const =0

« virtual conststatex current_stat€) const =0

« virtual constsymbolx current_labe() const =0

* virtual symbol_seturrent_acceptance_conditiojconst =0

11.37.1 Constructor & Destructor Documentation

11.37.1.1 virtual spot::evtgba _iterator:~evtgba iterator () [inline, virtual]

11.37.2 Member Function Documentation

11.37.2.1 virtual symbol_set spot:.evtgba_iterator::current_acceptance_conditions () const
[pure virtual]

11.37.2.2 virtual constsymbok« spot::evtgba_iterator::current_label () const [pure virtual]

11.37.2.3 virtual conststatex spot::evtgba_iterator::current_state () const [pure virtual]
11.37.2.4 virtual bool spot::evtgba_iterator::done () const [pure virtual]
11.37.2.5 virtual void spot::evtgba_iterator::first () [pure virtual]

11.37.2.6 virtual void spot::evtgba_iterator::next () [pure virtual]

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

* evtgbaévtgbaiter.hh
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11.38 spot::evtgba_product Class Reference

#include  <evtgba/product.hh >

Inheritance diagram for spot::evtgba_product:

spot::evigba

+ ~evtgba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()
spot::evtgba_product

-op_

- alphabet_
-all_acc_

- common_symbols_

+ evitgba_product()

+ ~evtgba_product()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ all_acceptance_conditions()
+ alphabet()

Collaboration diagram for spot::evtgba_product:

spot::evtgba

+ ~evtgba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()
spot::evtgba_product

-op_

- alphabet_
-all_acc_

- common_symbols_

+ evtgba_product()

+ ~evtgba_product()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ all_acceptance_conditions()
+ alphabet()
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Public Types

« typedef std::vectot constevtgbax > evtgba product_operands
* typedef std::mag constsymbolx, std::set int > > common_symbol_table

Public Member Functions

 evtgba_producfconstevtgba_product_operanésp)
* virtual ~evtgba_producf)

« virtual evtgba_iteratox init_iter () const

« virtual evtgba_iteratox succ_iter(conststatexs) const
« virtual evtgba_iteratox pred_iter(conststatexs) const
« virtual std::stringformat_stat€conststatexstatg const

Format the state as a string for printing.

« virtual constsymbol_se®& all_acceptance_conditioffsconst
Return the set of all acceptance conditions used by this automaton.

« virtual constsymbol_se& alphabe() const

« virtual std::stringformat_labelconstsymbolxsymbo) const

« virtual std::stringformat_acceptance_conditi¢constsymbol«xsymbo) const

« virtual std::stringformat_acceptance_conditiof@nstsymbol_se&symset) const

Private Attributes

 constevtgba_product_operandp

« symbol_setlphabet

« symbol_setll_acc_

e common_symbol_tableommon_symbols_

11.38.1 Member Typedef Documentation

11.38.1.1 typedef std::map:const symbok, std::setint> > spot::evtgba_product::common_-
symbol_table

11.38.1.2 typedef std::vector.constevtgbax> spot::evtgba_product::evtgba_product_operands

11.38.2 Constructor & Destructor Documentation

11.38.2.1 spot::evtgba_product::evtgba_product (constvtgba_product_operands& op)

11.38.2.2 virtual spot::evtgba_product:~evtgba_product() [virtual]
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11.38.3 Member Function Documentation

11.38.3.1 virtual const symbol_se& spot::evtgba_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. I.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::evtgba

11.38.3.2 virtual constsymbol_se& spot::evtgba product::alphabet () const [virtual]

Implementsspot::evtgba

11.38.3.3 virtual std::string spot::evtgba::format_acceptance_condition (conssymbol x symbo)
const [virtual, inherited]

11.38.3.4 virtual std::string spot::evtgba::format_acceptance_conditions (constymbol_set& sym-
se) const [virtual, inherited]

11.38.3.5 virtual std:string spot::evtgba::format_label (const symbol x symbo) const
[virtual, inherited]

11.38.3.6 virtual std::string spot::evtgba_product::format_state (const state * statd const
[virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::evtgba

11.38.3.7 virtualevtgba_iterators spot::evtgba_product::init_iter () const [virtual]

Implementsspot::evtgba

11.38.3.8 virtual evtgba iterator« spot::evtgba_product::pred_iter (const state x ) const
[virtual]

Implementsspot::evtgba

11.38.3.9 virtual evtgba_iterator« spot::evtgba_ product::succ_iter (const state % s) const
[virtual]

Implementsspot::evtgba

11.38.4 Member Data Documentation

11.38.4.1 symbol_setspot::evtgba_product::all_acc_ [private]
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11.38.4.2 symbol_setspot::evtgba_product::alphabet_ [private]
11.38.4.3 common_symbol_tablespot::evtgba_product::common_symbols_ [private]

11.38.4.4 consevtgba product _operandsspot::evtgba_product::op_ [private]
The documentation for this class was generated from the following file:

« evtgbhaproduct.hh

11.39 spot::evtgba reachable_iterator Class Reference

Iterate over all reachable states off@ot::evtgba
#include  <evtgbaalgos/reachiter.hh >

Inheritance diagram for spot::evtgba_reachable_iterator:

spot::evigba_reachable_iterator

# automata_
# seen

+ evtgba_reachable_iterator()
+ ~evigba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()
+ process_link()
+ add_state()

+ next_state()

* add_state()

* next_state()

=
spot::evtgba_reachable_iterator_breadth_first spot::evtgba_reachable_iterator_depth_first
# todo # todo
+ evtgba_reachable_iterator_breadth_first() + evtgba_reachable_iterator_depth_first()
+ add_state() + add_state()
+ next_state() + next_state()

Collaboration diagram for spot::evtgba_reachable_iterator:
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spot::evtgba

+ ~evigba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()

N

‘automata_

spot::evtgba_reachable_iterator

# automata_
# seen

+ evitgba_reachable_iterator()
+ ~evigba_reachable_jterator()
+ run()

+ start()

+ end()

+ process_state()
+ process_link()
+ add_state()

+ next_state()

* add_state()

* next_state()

Public Member Functions

« evtgha_reachable_iteratf@monstevtgbaxa)
* virtual ~evtgba_reachable_iteratQr
« void run()

Iterate over all reachable states ofspot::evtgba

« virtual void start(int n)
Called byrun() before starting its iteration.

« virtual voidend()
Called byrun() once all states have been explored.

« virtual void process_statéeonststatexs, int n,evtgba_iteratoxsi)
« virtual void process_linKint in, int out, consevtgba_iteratoxsi)

Todo list management.

Called by run() to register newly discovered states.
spot::evtgba_reachable_iterator_depth_fiemd spot::evtgba_reachable_iterator_breadth_fisfer
two precanned implementations for these functions.

* virtual void add_statéconststatexs)=0
* virtual conststatex next_statdg)=0

Called byrun() to obtain the.

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map
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Protected Attributes

 constevtghax automata
Thespot::evtgbao explore.

+ seen_mageen

States already seen.

11.39.1 Detailed Description

Iterate over all reachable states off@t::evtgba

11.39.2 Member Typedef Documentation

11.39.2.1 typedef Sgi::hash_mapconst statex, int, state_ptr_hash state_ptr_equab-
spot::evtgha_reachable_iterator::seen_map [protected]

11.39.3 Constructor & Destructor Documentation

11.39.3.1 spot::evtgba_reachable_iterator::evtgba_reachable_iterator (consttgbax a)

11.39.3.2 virtual spot::evigba_reachable_iterator:-evtgba reachable iterator () [virtual]

11.39.4 Member Function Documentation
11.39.4.1 virtual void spot::evtgba reachable_iterator::add_state (conststate *x s) [pure
virtual]

Implemented in spot::evtgba_reachable_iterator_depth ,firdnd spot::evtgba reachable_iterator_-
breadth_first

11.39.4.2 virtual void spot::evtgba_reachable_iterator::end () [virtual]

Called byrun() once all states have been explored.

11.39.4.3 virtual conststatex spot::evtgba_reachable_iterator::next_state () [pure virtual]

Called byrun() to obtain the.

Implemented in spot::evtgba_reachable_iterator_depth ,firsind spot::evtgba_reachable_iterator_-
breadth_first

11.39.4.4 virtual void spot::evtgba_reachable_iterator::process_link (inin, int out, constevtgba_-
iterator = si) [virtual]

Called byrun() to process a transition.
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Parameters:
in The source state number.

out The destination state number.
si Thespot::evtgba_iteratqgositionned on the current transition.

11.39.4.5 \virtual void spot::evtgha reachable_iterator::process_state (consttate x s, int n,
evtgba_iterator x si) [virtual]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $o
si Thespot::evtgba_iteratdor s.

11.39.4.6 void spot::evtgba_reachable_iterator::run ()
Iterate over all reachable states off@ot::evtgba

This is a template method that will cadldd_state() next_state() start() end() process_statg()and
process_link()while it iterate over state.

11.39.4.7 virtual void spot::evtgba_reachable_iterator::start (intn) [virtual]
Called byrun() before starting its iteration.

Parameters:
n The number of initial states.

11.39.5 Member Data Documentation
11.39.5.1 consevtgbax spot::evtgba_reachable_iterator::automata_ [protected]

Thespot::evtgbdo explore.

11.39.5.2 seen_mayspot::evigba_reachable_iterator::seen [protected]
States already seen.

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

« evtgbhaalgoskéachiter.hh

11.40 spot::evtgba_reachable_iterator_breadth_first Class Reference

An implementation obpot:.evtgba_reachable_iteratbat browses states breadth first.
#include  <evtgbaalgos/reachiter.hh >

Inheritance diagram for spot::evtgba_reachable_iterator_breadth_first:
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Collaboration diagram for spot::evtgba_reachable_iterator_breadth_first:

Public Member Functions

» evtgba_reachable_iterator_breadth_ficsinstevtgbaxa)

spot::evtgba_reachable_iterator

# automata_
# seen

+ evtgba_reachable_iterator()
+ ~evtgba_reachable_iterator()
+run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

+ add_state()
+ next_state()

spot::evtgba

+ ~evigba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()

N

‘auto mata_

spot::evtgba_reachable_iterator

# automata_
# seen

+ evtgba_reachable_iterator()
+ ~evigba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

+ evigba_re
+ add_state()
+ next_state()

* add_state()

* next_state()
achable_iterator_bread

« virtual void add_ statéconststatexs)

* virtual conststatex next_state)
Called byrun() to obtain the.

ble_iterator_breadth_first()
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void run ()
Iterate over all reachable states ofspot::evtgba

virtual void start(int n)
Called byrun() before starting its iteration.

virtual void end()
Called byrun() once all states have been explored.

* virtual void process_stat@onststatexs, int n,evtgba_iteratoksi)
« virtual void process_linKint in, int out, consevtgba_iteratoxsi)

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.

¢ constevtgbax automata_
Thespot::evtgbao explore.

* seen_mapgeen
States already seen.

11.40.1 Detailed Description

An implementation ofpot:.evtgba_reachable_iteratbat browses states breadth first.

11.40.2 Member Typedef Documentation

11.40.2.1 typedef Sgi::hash_mapconst statex, int, state ptr_hash state ptr_equab>
spot::evtgha_reachable_iterator::seen_map [protected, inherited]

11.40.3 Constructor & Destructor Documentation

11.40.3.1 spot::evtgba_reachable_iterator_breadth_first::evtgba_reachable_iterator_breadth_-
first (const evtgbax a)

11.40.4 Member Function Documentation

11.40.4.1 virtual void spot::evtgba_reachable_iterator_breadth_first::add_state (consttate x 9)
[virtual]

Implementsspot::evtgba_reachable_iterator
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11.40.4.2 virtual void spot::evtgba_reachable_iterator::end () [virtual, inherited]

Called byrun() once all states have been explored.

11.40.4.3 virtual const statex spot:.evtigba reachable_iterator_breadth_first::next _state ()
[virtual]

Called byrun() to obtain the.

Implementsspot::evtgba_reachable_iterator

11.40.4.4 virtual void spot::evtgba_reachable_iterator::process_link (inin, int out, constevtgba_-
iterator «* si) [virtual, inherited)]

Called byrun() to process a transition.

Parameters:
in The source state number.

out The destination state number.
si Thespot:.evtgba_iteratgrositionned on the current transition.

11.40.4.5 virtual void spot::evtgha reachable_iterator::process_state (consttate x s, int n,
evtgba_iterator x si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $o
si Thespot:.evtgba_iteratdor s.

11.40.4.6 void spot::evtgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::evtgba

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

11.40.4.7 virtual void spot::evtgba_reachable_iterator::start (intn) [virtual, inherited]

Called byrun() before starting its iteration.

Parameters:
n The number of initial states.

11.40.5 Member Data Documentation

11.40.5.1 const evtgbax spot::evtgba_reachable_iterator::automata_ [protected,
inherited]

Thespot::evtgbdo explore.
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11.40.5.2 seen_mayspot::evigba_reachable_iterator::seen [protected, inherited]

States already seen.

11.40.5.3 std::dequeconst

[protected]

A queue of states yet to explore.

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

« evtgbaalgoséachiter.hh

11.41 spot:.evtgba_reachable_iterator_depth_first Class Reference

An implementation okpot::evtgba_reachable_iteratbat browses states depth first.

statex>

#include  <evtgbaalgos/reachiter.hh >

Inheritance diagram for spot::evtgba_reachable_iterator_depth_first:

Collaboration diagram for spot::evtgba_reachable_iterator_depth_first:

spot::evtgba_reachable_iterator

# automata_
# seen

+ evtgba_reachable_iterator()
+ ~evtgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()
+add_state()

+ next_state()

* add_state()

* next_state()

spot::evtgba_reachable_iterator_depth_first

+ evtgba_reachable_iterator_depth_first()

+ add_state()
+ next_state()

spot::evtgha reachable_iterator_breadth_first::todo
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spot::evtgba

+ ~evigba()

+ init_iter()

+ succ_iter()

+ pred_iter()

+ format_state()

+ format_label()

+ format_acceptance_condition()
+ format_acceptance_conditions()
+ all_acceptance_conditions()

+ alphabet()

# evtgba()

‘automata_

spot::evtgba_reachable_iterator

# automata_
# seen

+ evigba_reachable_iterator()
+ ~evtgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

_state()
+ next_state()

Public Member Functions

 evtgba_reachable_iterator_depth_f{czinstevtgbasa)
« virtual void add_ statéconststatexs)
« virtual conststatex next_statd)

Called byrun() to obtain the.

* void run()
Iterate over all reachable states ofspot::evtgba

« virtual void start(int n)
Called byrun() before starting its iteration.

« virtual void end()
Called byrun() once all states have been explored.

« virtual void process_statéeonststatexs, int n,evtgba_iteratoxsi)
« virtual void process_linKint in, int out, consevtgba_iteratoxsi)

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map
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Protected Attributes

« std::stack: conststatex > todo
A stack of states yet to explore.

» constevtgbax automata_
Thespot::evtgbao explore.

* seen_mapgeen
States already seen.

11.41.1 Detailed Description

An implementation obpot:.evtgba_reachable_iteratbat browses states depth first.

11.41.2 Member Typedef Documentation

11.41.2.1 typedef Sgi::hash_mapconst statex, int, state ptr_hash state ptr_equab>
spot::evtgha reachable_iterator::seen_map [protected, inherited]

11.41.3 Constructor & Destructor Documentation

11.41.3.1 spot::evtgba_reachable_iterator_depth_first::evtgba_reachable_iterator_depth_first
(constevtgbax a)

11.41.4 Member Function Documentation
11.41.4.1 virtual void spot::evigba_reachable_iterator_depth_first::add_state (consstate * )
[virtual]

Implementsspot::evtgba _reachable_iterator

11.41.4.2 virtual void spot::evtgba _reachable_iterator::end () [virtual, inherited]

Called byrun() once all states have been explored.

11.41.4.3 virtual const statex spot:.evtgba reachable iterator_depth_first::next_state ()
[virtual]

Called byrun() to obtain the.

Implementsspot::evtgba_reachable_iterator

11.41.4.4 virtual void spot:.evtgba_reachable_iterator::process_link (inin, int out, constevtgba_-
iterator «* si) [virtual, inherited)]

Called byrun() to process a transition.

Parameters:
in The source state number.
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out The destination state number.
si Thespot::evtgba_iteratqrositionned on the current transition.

11.41.4.5 virtual void spot::evtgba_reachable_iterator::process_state (consttate x s, int n,
evtgba_iterator x si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n An unique number assigned $o
si Thespot:.evtgba_iteratdor s.

11.41.4.6 void spot::evtgba_reachable_iterator::run () [inherited]
Iterate over all reachable states off@t::evtgba

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

11.41.4.7 virtual void spot::evtgba_reachable_iterator::start (intn) [virtual, inherited]

Called byrun() before starting its iteration.

Parameters:
n The number of initial states.

11.41.5 Member Data Documentation

11.41.5.1 const evtgbax spot::evtgba_reachable_iterator::automata_ [protected,
inherited]

Thespot::evtgbdo explore.

11.41.5.2 seen_mapspot::evtgba_reachable_iterator::seen [protected, inherited]

States already seen.

11.41.5.3 std::stackconst statex> spot::evtgba_reachable_iterator_depth_first::todo
[protected]

A stack of states yet to explore.

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

« evtgbaalgoséachiter.hh
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11.42 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:

spot::scc_stack::connected_component

+ index
+ condition
+rem

+ connected_component()
S| licit_connected_component

+ ~explicit_connected_component()

+ has_state()
+ 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
+rem

+ connected_component()

f

spot::explicit_connected_component

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

* int index
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Index of the SCC.

* bddcondition
» std::list< conststatex > rem

11.42.1 Detailed Description

An SCC storing all its states explicitly.

11.42.2 Constructor & Destructor Documentation

11.42.2.1 virtual spot::explicit_connected_componentzexplicit_connected_component ()
[inline, virtual]

11.42.3 Member Function Documentation

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

Check if the SCC contains states

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

Implemented irspot::connected_component_hash. set

11.42.3.2 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

11.42.4 Member Data Documentation

11.42.4.1 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.

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

11.42.4.3 std:liskconststatex> spot::scc_stack::connected_component::rem[inherited]

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

« tgbaalgos/gteekplscc.hh
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11.43 spot::explicit_connected_component_factory Class Reference

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

Inheritance diagram for spot::explicit_connected_component_factory:

spot::explicit_connected_compo

+ ~explicit_connected_component_factory()

+ build()

‘F

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_factdyy
« virtual explicit_connected_componeabuild () const =0

Create arexplicit_connected_component

11.43.1 Detailed Description

Abstract factory foexplicit_connected_component

11.43.2 Constructor & Destructor Documentation

11.43.2.1 virtual spot::explicit_connected_component_factoryszexplicit_connected_component_-
factory () [inline, virtual]

11.43.3 Member Function Documentation

11.43.3.1 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

11.44 spot::ltl::formula Class Reference

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

Inheritance diagram for spot::ltl::formula:

spot::ltl:formula

# dump_
EES G

+ accept()
+ accept()
+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

spot::ltl::constant

-val_ spot::ltl::ref_formula
+ accept() - ref_counter_
: Sgﬁ?pt() # ~ref_formula()
+ val_name() § ;ZH)ormula()
+ true_instance() # unief ()

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

# ref_count_()

spot::ltl::binop spot::ltl::multop
spot:iti::atomic_prop # instances #instances SPOLINN
- -op_ -op_ # instances
# instances first_ - children -0
- name_ - second_ — cﬁﬁd
—env_ " + accept()
+ accept() + accept() + accept()
+ accept() + accept() + size() + accept()
+ accept() + first() +nth() + child()
+ name() + first() +nth() + child()
+env() + second() +op() +op()
+ instance() + second() +op_name() + op_name()
+ gstanc‘efi:ount() +0p() + instance() + instance()
+dump_instances() +0p_name() + instance() + instance_count()
# atomic_prop() + instance() +instance_count()| | # unop()
# ~atomic_prop() +instance_count() | | 4 myitop() # ~unop()
# binop() # ~multop()
# ~binop()

Public Member Functions

« virtual void accept(visitor &v)=0
Entry point for vspot::ltl::visitor instances.

virtual void accept(const_visitor&v) const =0
Entry point for vspot::ltl::const_visitor instances.

formulax ref ()
clone this node

« const std::string &ump() const
Return a canonic representation of the formula.

« const size_hash() const
Return a hash_key for the formula.
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Static Public Member Functions

« static voidunref(formulaxf)
release this node

Protected Member Functions

« virtual ~formula()
« 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).

« void set_key ()
Compute key_ from dump_.

Protected Attributes

* std::stringdump_
The canonic representation of the formula.

* size_thash_key
The hash key of this formula.

11.44.1 Detailed Description

An LTL formula.

The only way you can work with a formula is to buildspot::ltl::visitoror spot::ltl::const_visitor
11.44.2 Constructor & Destructor Documentation

11.44.2.1 virtual spot::ltl::formula:: ~formula () [protected, virtual]

11.44.3 Member Function Documentation

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

Implemented in spot::ltl::atomic_prop spot::ltl::binop spot::ltl::constant spot:Itl::multop and
spot::ltl::unop
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11.44.3.2 virtual void spot::ltl::formula::accept (visitor & v) [pure virtual]
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

11.44.3.3 const std::string& spot::ltl::formula::dump () const

Return a canonic representation of the formula.

11.44.3.4 constsize_t spot::ltl::formula::hash () const [inline]

Return a hash_key for the formula.

11.44.3.5 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:Itl::clone()instead.

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

Reimplemented ispot::ltl::ref_formula

11.44.3.7 void spot::ltl;:formula::set_key () [protected]
Compute key_ from dump_.

Should be called once in each object, after dump_ has been set.

11.44.3.8 static 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::Itl::destroy(instead.

11.44.3.9 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
11.44.4 Member Data Documentation

11.44.4.1 std::stringspot::ltl::formula::dump_  [protected]

The canonic representation of the formula.
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11.44.4.2 size_spot:ltl::formula::hash_key  [protected]
The hash key of this formula.
Initialized byset_key ()

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

« [tlastformula.hh

11.45 spot:ltl::formula_ptr_hash Struct Reference
Hash Function foconst formula .

#include <ltlast/formula.hh >

Public Member Functions

« size_toperator()constformulaxthat) const

11.45.1 Detailed Description

Hash Function foconst formula .
This is meant to be used as a hash functor for $gish_map whose key are of typeonst formula

For instance here is how one could declare a magaoét::formula *.

/I Remember how many times each formula has been seen.
Sgi::hash_map<const spot::ltl::formula * o int,
const spot::ltl::-formula_ptr_hash> seen;

11.45.2 Member Function Documentation

11.45.2.1 size_t spot:ltl::-formula_ptr_hash::operator() (constformula * that) const [inline]

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

« [tlastformula.hh

11.46 spot:ltl::-formula_ptr_less_than Struct Reference
Strict Weak Ordering foconst formula .

#include <ltlast/formula.hh >

Public Member Functions

« bool operator()Xconstformulaxleft, constformulaxright) const

*.
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11.46.1 Detailed Description

Strict Weak Ordering foconst formula .
This is meant to be used as a comparison functor for ®@&8pwhose key are of typeonst formula .

For instance here is how one could declare a magaoét::formula *.

/I Remember how many times each formula has been seen.
std::map<const spot::ltl::formula *,int,
spot::formula_ptr_less_than> seen;

11.46.2 Member Function Documentation

11.46.2.1 bool spot::ltl::formula_ptr_less_than::operator() (constformula x left, constformula x*
right) const [inline]

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

« [tlastformula.hh

11.47 spot::free_list Class Reference

Manage list of free integers.
#include  <misc/freelist.hh >

Inheritance diagram for spot::free_list:
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spot::free_list

+ ~free_list()
+ register_n()
+ release_n()
+ dump_free_list()

+ insert()

# remove()

spot::bdd_allocator

# Ivarnum

# initialized spot::bdd_dict::annon_free_list

+ bdd_allocator()

- dict_

+ allocate_variables()
+ release_variables()
+ initialize()

+ annon_free_list()
+ extend()

- 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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()
*is_registered_state()

* is_registered_acceptance_variable()

Public Member Functions

virtual ~free_list()
int register_n(int n)

Find n consecutive integers.

void release_ifint base, int n)
Releasan consecutive integers starting base

std::ostream &dump_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)

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.47 spot:free_list Class Reference 198

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::lisk pos_lenght_pair 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.

11.47.1 Detailed Description

Manage list of free integers.

11.47.2 Member Typedef Documentation

11.47.2.1 typedef std::liskpos_lenght_pair> spot::free_list::free_list_type [protected]
11.47.2.2 typedef std::paikint, int > spot::free_list::pos_lenght_pair [protected]
Such pairs describgecond free integer starting dirst

11.47.3 Constructor & Destructor Documentation

11.47.3.1 virtual spot::free_list:~free_list() [virtual]

11.47.4 Member Function Documentation

11.47.4.1 std::ostream& spot::free_list::dump_free_list (std::ostream &os) const

Dump the list toosfor debugging.
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11.47.4.2 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_allocateandspot::bdd_dict::annon_free_list

11.47.4.3 void spot::free_list::insert (intbase int n)

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

11.47.4.4 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 (usirignd()
otherwise.

Returns:
the first integer of the range

11.47.4.5 void spot::free_list::release_n (inbase int n)

Releasen consecutive integers startinglzse

11.47.4.6 void spot::free_list::remove (free_list_type::iteratoi, int baseint n) [protected]

Removen consecutive entries from the list, startingoase

11.47.4.7 void spot::free_list::remove (inbasg int n = 0)
Removen consecutive entries from the list, startingoasse
11.47.5 Member Data Documentation

11.47.5.1 free_list_typespot::free_list::fl [protected]
Tracks unused BDD variables.

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

* miscfreelist.hh

11.48 spot::gspn_exeption Class Reference

An exeption used to forward GSPN errors.

#include  <gspn/common.hh >
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Public Member Functions

« gspn_exeptiofconst std::string &where, int err)
« intget_err() const
« std::stringget_wherd) const

Private Attributes

e interr_
* std::stringwhere_

11.48.1 Detailed Description

An exeption used to forward GSPN errors.

11.48.2 Constructor & Destructor Documentation

11.48.2.1 spot::gspn_exeption::gspn_exeption (const std::string &here int err) [inline]

11.48.3 Member Function Documentation

11.48.3.1 intspot::gspn_exeption::get_err () const[inline]

11.48.3.2 std::string spot::gspn_exeption::get_where () cons{inline]
11.48.4 Member Data Documentation

11.48.4.1 intspot::gspn_exeption::err_ [private]

11.48.4.2 std::stringspot::gspn_exeption::where_ [private]

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

¢ gspntommon.hh

11.49 spot::gspn_interface Class Reference

#include  <gspn/gspn.hh >

Collaboration diagram for spot::gspn_interface:
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Public Member Functions

spot::ltl::environment

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

[\

spot::bdd_allocator

# lvarnum
# initialized

+ bdd_allocator()

+ allocate_variables()
+ release_variables()
+ 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

spot::ltl::declarative_environment

- props_

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

+ require()

+ name()

+ get_prop_map()

\env_

\

+ 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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()

* is_registered_state()

* is_registered_acceptance_variable()

/ dict_

/

spot::gspn_interface

pn_ir

+ automaton()

« gspn_interfacg(int argc, charsxargv, bdd_dict xdict, Itl::declarative_environmen&env, const
std::string &dead="true")

* ~gspn_interface)

« tgbax automator() const

Private Attributes

« bdd_dict« dict_

« |tl::declarative_environmer& env_
 const std::stringlead_

11.49.1 Constructor & Destructor Documentation

11.49.1.1 spot::gspn_interface::gspn_interface (intargc, char xx

ltl::declarative_environment & env, const std::string & dead="true" )

argy,

bdd_dict *

dict,
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11.49.1.2 spot::gspn_interfacexgspn_interface()

11.49.2 Member Function Documentation

11.49.2.1 tgbax spot::gspn_interface::automaton () const

11.49.3 Member Data Documentation

11.49.3.1 const std::stringspot::gspn_interface::dead_ [private]
11.49.3.2 bdd_dictx spot::gspn_interface::dict_ [private]

11.49.3.3 ltl::declarative_environment& spot::gspn_interface::env_ [private]

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

e gspnfspn.hh

11.50 spot::gspn_ssp_interface Class Reference

#include  <gspn/ssp.hh >

Collaboration diagram for spot::gspn_ssp_interface:
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spot::bdd_allocator

spot::ltl::environment # !v_a!'nl_Jm
# initialized

+ bdd_allocator()
+ require() + allocate_variables()
+ name() + release_variables()
+ ~environment() + initialize()

A - 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

spot::ltl::declarative_environment + bdd_dict()
+ ~bdd_dict()
- props_ + register_proposition()

+ register_propositions()
+ register_state()
+ register_acceptance_variable()

+ declarative_environment()
+ ~declarative_environment()

: ?:;L?rr:(? + register_acceptance_variables()
+ name() + register_anonymous_variables()

+ register_all_variables_of()
+ unregister_all_my_variables()
+ unregister_variable()
+ dump()
\ + assert_emptiness()

\ + is_registered_proposition()

+ is_registered_state()

\ + is_registered_acceptance_variable()

\ # unregister_variable()

- bdd_dict()

\ - operator=()
* is_registered_proposition()
* is_registered_state()
\ * is_registered_acceptance_variable()

+ get_prop_map()

[¢]
+ ~gspn_ssp_interface()
+ automaton()

Public Member Functions

« gspn_ssp_interfao@nt argc, charargv, bdd_dictx«dict, constitl::declarative_environmer&env,
bool inclusion=false)

e ~gspn_ssp_interfadq@

* tgbax automator(consttgbaxoperand) const

Private Attributes
* bdd_dictx dict_
« constltl::declarative_environmer& env_

11.50.1 Constructor & Destructor Documentation

11.50.1.1 spot::gspn_ssp_interface::gspn_ssp_interface (iatgc, char *x argv, bdd_dict * dict,
constltl::declarative_environment & env, boolinclusion = false )
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11.50.1.2 spot::gspn_ssp_interfacevgspn_ssp_interface)

11.50.2 Member Function Documentation

11.50.2.1 tgbax spot::gspn_ssp_interface::automaton (conggba x operang const

11.50.3 Member Data Documentation

11.50.3.1 bdd_dictx spot::gspn_ssp_interface::dict_ [private]

11.50.3.2 conslil::declarative_environment& spot::gspn_ssp_interface::env_ [private]

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

e gspnsésp.hh

11.51 yy::Location Class Reference

Abstract aLocation
#include  <ltlparse/location.hh >

Collaboration diagram for yy::Location:

yy::Position

+ filename

+ line

+ column

+ initial_column
+ initial_line

+ Position()
+ lines()
+ columns()
* Position()
* lines()
* columns()
)
egin
end
|

+ begin
+end

+ Location()
+ step()
+ columns()
+ lines()

* Location()
* step()
* columns()
* lines()

Public Member Functions

Ctor & dtor.
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* Location(void)
Construct aLocation

Line and Column related manipulators

* void step(void)
Reset initial location to final location.

* void columns(unsigned int count=1)
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.

11.51.1 Detailed Description

Abstract aLocation

11.51.2 Constructor & Destructor Documentation

11.51.2.1 yy::Location::Location (void) [inline]

Construct d_ocation

11.51.3 Member Function Documentation

11.51.3.1 void yy::Location::columns (unsigned intount=1) [inline]

Extend the current location to the COUNT next columns.

11.51.3.2 void yy::Location::lines (unsigned intount=1) [inline]

Extend the current location to the COUNT next lines.

11.51.3.3 void yy::Location::step (void) [inline]

Reset initial location to final location.
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11.51.4 Member Data Documentation

11.51.4.1 Positionyy::Location::begin

Beginning of the located region.

11.51.4.2 Positionyy::Location::end
End of the located region.
The documentation for this class was generated from the following file:

« ltlparselocation.hh

11.52 spot::loopless_modular_mixed_radix_gray_code Class Reference

Loopless modular mixed radix Gray code iteration.

#include  <misc/modgray.hh >

Public Member Functions

* loopless_modular_mixed_radix_gray_cduad n)
« virtual ~loopless_modular_mixed_radix_gray_cdyle

iteration over an element in a tuple

The class does not know how to modify the elements of the tuple (Kn}m)'s @hese changes are
therefore abstracted using the a_first(), a_next(), and a_last() abstract functions. These need to be

implemented in subclasses as appropriate.

* virtual void a_first(int j)=0
Reset f\to its initial value.

« virtual voida_next(int j)=0
Advance jalto its next value.

« virtual boola_last(int j) const =0
Whether ?is on its last value.

iteration over all the tuples

* void first ()
Reset the iteration to the first tuple.

* boollast() const
Whether this the last tuple.

» booldone() const
Whether all tuple have been explored.

* int next()
Update one item of the tuple and return its position.
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Protected Attributes

e intn_

* booldone_

e intxa_

e intxf_

e intxm_

e intxs_

 intx non_one_radixes_

11.52.1 Detailed Description

Loopless modular mixed radix Gray code iteration.

This class is based on the loopless modular mixed radix gray code algorithm described in exercise 77 of
"The Art of Computer Programming”, Pre-Fascicle 2A (Draft of section 7.2.1.1: generating all n-tuples)
by Donald E. Knuth.

The idea is to enumerate the set of all n-tuplgs, ,...,g,.1 ) where eachjaange over a distinct set (this

is themixed radixpart), so that only ong; @&hanges between two successive tuples of the iteration (that is
the Gray codepart), and that this changes occurs always in the same direction, cycling over tpmsst a
cover (i.e.,modularn. The algorithm idooplessin that computing the next tuple done without any loop,
i.e., in constant time.

This class does not need to know the type of meiawill handle them indirectly through three methods:
a_first() a_next() anda_last() These methods need to be implemented in a subclass for the particular type
of g at hand.

The class itself offers four functions to control the iteration over the set of all heyqa..., §,.1 ) tuples:
first(), next(), last(), anddone() These functions are usually used as follows:

for (g.first(); !g.done(); g.next())
use the tuple

How to use the tuple of course depends on the way it as been stored in the subclass.

Finally, let's mention two differences between this algorithm and the one in Knuth’s book. This version of
the algorithm does not need to know the radixes (i.e., the size of set of]e)abEfarehand: it will discover
them on-the-fly when a_last(j) first return true. It will also work wiirtlaat cannot be changed. (This is
achieved by reindexing the elements throumgim_one_radixes_ , to consider only the elements with

a non-singleton range.)

11.52.2 Constructor & Destructor Documentation

11.52.2.1 spot::loopless_modular_mixed_radix_gray code::loopless_modular_mixed_radix_-
gray_code (intn)

Constructor.

Parameters:
n The size of the tuples to enumerate.

11.52.2.2 virtual spot::loopless_modular_mixed_radix_gray codesloopless _modular_mixed_-
radix_gray_code() [virtual]
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11.52.3 Member Function Documentation
11.52.3.1 virtual void spot::loopless_modular_mixed_radix_gray code::a first (intj)) [pure
virtual]

Reset jato its initial value.

11.52.3.2 virtual bool spot::loopless_modular_mixed_radix_gray code::a last (intj)) const
[pure virtual]

Whether ?is on its last value.

11.52.3.3 virtual void spot::loopless_modular_mixed_radix_gray_code::a_next (in§) [pure
virtual]

Advance ?to its next value.

This will never be called if a_last(j) is true.

11.52.3.4 bool spot::loopless_modular_mixed_radix_gray_code::done () conginline]

Whether all tuple have been explored.

11.52.3.5 void spot::loopless_modular_mixed_radix_gray_code::first ()
Reset the iteration to the first tuple.

This must be called before calling anyroéxt(), last(), or done()

11.52.3.6 bool spot::loopless_modular_mixed_radix_gray_code::last () condinline]
Whether this the last tuple.

At this point it is still OK to callnext(), and therdone()will become true.

11.52.3.7 int spot::loopless_modular_mixed_radix_gray_code::next ()
Update one item of the tuple and return its position.

next()should never be called dfone()is true. If itis called on the last tuple (i.dast()is true), it will return
-1. Otherwise it will update ong af the tuple through one thq handling functions, and return j.

11.52.4 Member Data Documentation

11.52.4.1 ink spot::loopless_modular_mixed_radix_gray_code::a_[protected]
11.52.4.2 bookpot::loopless_modular_mixed_radix_gray_code::done_[protected]
11.52.4.3 ink spot::loopless_modular_mixed_radix_gray code::f [protected]

11.52.4.4 ink spot::loopless_modular_mixed_radix_gray code::m_ [protected]
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11.52.4.5 intspot::loopless_modular_mixed_radix_gray_code::n_ [protected]

11.52.4.6 ink spot::loopless_modular_mixed_radix_gray_code::non_one_radixes_-
[protected]

11.52.4.7 ink spot::loopless_modular_mixed_radix_gray code::s_[protected]

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

* miscimodgray.hh

11.53 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.
— 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. Rebddfalse when all terms have been output.

Private Attributes

« std::stack local_vars> todo_
* std::stack: bdd > cube_
e bddret_

Classes

« structlocal_vars
Internal variables fominato_isop
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11.53.1 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}

11.53.2 Constructor & Destructor Documentation

11.53.2.1 spot::minato_isop::minato_isop (bddhput)

Conctructor.

« input The BDD function to translate in ISOP.

11.53.2.2 spot::minato_isop::minato_isop (bddhput, bdd vars)

Conctructor.
* input The BDD function to translate in ISOP.

« vars The set of BDD variables to factorizeiinput.

11.53.3 Member Function Documentation

11.53.3.1 bdd spot::minato_isop::next ()

Compute the next sum term of the ISOP form. Retwidfalse  when all terms have been output.

11.53.4 Member Data Documentation

11.53.4.1 std::stackbdd> spot::minato_isop::cube_ [private]

11.53.4.2 bddspot::minato_isop::ret_ [private]

11.53.4.3 std::stacklocal_vars> spot::minato_isop::todo_ [private]

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

¢ misciminato.hh

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.54 spot::minato_isop::local_vars Struct Reference 211

11.54 spot::minato_isop::local_vars Struct Reference

Internal variables fominato_isop

Public Types

« enum {FirstStep SecondSteprhirdStep FourthSteg

Public Member Functions

« local_vars(bddf _min, bddf _max bddvarg

Public Attributes

e bddf_min

e bddf_max
e enum spot::minato_isop::local_vars:: { ..step
* bddvars

* bddvi

e bddf0_min
e bddf0_max
e bddfl_min
* bddfl_max
* bddgO

* bddgl

11.54.1 Detailed Description

Internal variables fominato_isop

11.54.2 Member Enumeration Documentation
11.54.2.1 anonymous enum

Enumeration values:
FirstStep

SecondStep
ThirdStep
FourthStep

11.54.3 Constructor & Destructor Documentation

11.54.3.1 spot::minato_isop::local_vars::local_vars (bdfl min, bdd f_max, bdd vars) [inline]

11.54.4 Member Data Documentation

11.54.4.1 bddspot::minato_isop::local_vars::f0_max
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11.54.4.2 bddspot::minato_isop::local_vars::f0_min
11.54.4.3 bddspot::minato_isop::local_vars::f1_max
11.54.4.4 bddspot::minato_isop::local_vars::f1_min
11.54.4.5 bddspot::minato_isop::local_vars::f _max
11.54.4.6 bddspot::minato_isop::local_vars::f_min
11.54.4.7 bddspot::minato_isop::local_vars::g0
11.54.4.8 bddspot::minato_isop::local_vars::g1l
11.54.4.9 enum{... ppot::minato_isop::local_vars::step
11.54.4.10 bddspot::minato_isop::local_vars::v1

11.54.4.11 bddspot::minato_isop::local_vars::vars

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

¢ misciminato.hh

11.55 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

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

‘f

spot::ltl:ref_formula

- ref_counter_

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

# unref_()

# ref_count_()

‘F

spot::ltl::multop

# instances

-op_
- children_

+ accept()

+ accept()

+ size()

+ nth()

+ nth()
+0p()

+ op_name()
+ instance()
+ instance()
+ instance_count()
# multop()

# ~multop()

Collaboration diagram for spot::Itl::multop:
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Public Types

* typedef std::vector formulax > vec
List of formulae.

e enumtype{ Or, And}

Public Member Functions

« virtual void accepf(visitor &v)

spot::ltl::formula

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

‘f

spot::ltl:ref_formula

- ref_counter_

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

# unref_()

# ref_count_()

‘F

spot::ltl::multop

# instances
op_
children_

+ accept()

+ accept()

+ size()

+ nth()

+ nth()
+0p()

+ op_name()
+ instance()
+ instance()
+ instance_count()
# multop()

# ~multop()

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

« virtual void accepf(const_visitor&v) const
Entry point for vspot::ltl::const_visitor instances.

* unsignedsize() const
Get the number of children.
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« constformulax nth (unsigned n) const
Get the nth children.

 formulax nth (unsigned n)
Get the nth children.

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

« const chak op_namd) const
Get the type of this operator, as a string.

 formulax ref ()
clone this node

« const std::string &ump() const
Return a canonic representation of the formula.

« const size_hash() const
Return a hash_key for the formula.

Static Public Member Functions

« staticformulax instance(type op, formulaxfirst, formulaxsecond)

Build a spot::Itl::multop with two children.

« staticformulax instancetype op, vec*v)
Build a spot::Itl::multop with many children.

« static unsigneéhstance_coun()

Number of instantiated multi-operand operators. For debugging.

« static voidunref(formulaxf)
release this node

Protected Types

* typedef std::pai type vecx > pair
* typedef std::mag pair, formulax, paircmp> map

Protected Member Functions

* multop (typeop, vecxv)
« virtual ~multop()
« voidref ()

increment reference counter if any
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* 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.

« void set_key ()
Compute key_ from dump_.

Protected Attributes

e std::stringdump_
The canonic representation of the formula.

* size_thash_key
The hash key of this formula.

Static Protected Attributes

« staticmapinstances

Private Attributes

* typeop_
e vecx children_

Classes

* structpaircmp
Comparison functor used internally ity.:multop.

11.55.1 Detailed Description

Multi-operand operators.

These operators are considered commutative and associative.

11.55.2 Member Typedef Documentation

11.55.2.1 typedef std::mag:pair, formulax, paircmp> spot::ltl::multop::map [protected]

11.55.2.2 typedef std::paiktype, veck> spot::ltl::multop::pair  [protected]
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11.55.2.3 typedef std::vectorformula=> spot::ltl::multop::vec

List of formulae.

11.55.3 Member Enumeration Documentation
11.55.3.1 enunspot::ltl::multop::type

Enumeration values:
Or

And

11.55.4 Constructor & Destructor Documentation

11.55.4.1 spot::ltl::multop::multop (type op, vecx* V) [protected]

11.55.4.2 virtual spot::ltl::multop:: ~multop () [protected, virtual]

11.55.5 Member Function Documentation

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

Implementsspot::Itl::formula

11.55.5.2 virtual void spot::ltl::multop::accept (visitor & v) [virtual]
Entry point for vspot::ltl::visitor instances.

Implementsspot::Itl::formula

11.55.5.3 const std::string& spot::ltl::formula::dump () const [inherited]

Return a canonic representation of the formula.

11.55.5.4 constsize_t spot::ltl::formula::hash () const[inline, inherited]

Return a hash_key for the formula.

11.55.5.5 statidormulax spot::Itl::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 returtillamultop objects. For instance if
the vector contain only one unique element, this this formula will be returned as-is.
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11.55.5.6 staticformulax spot::ltl::multop::instance (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.

11.55.5.7 static unsigned spot::Itl::multop::instance_count () [static]

Number of instantiated multi-operand operators. For debugging.

11.55.5.8 formulax spot::ltl::multop::nth (unsigned n)
Get the nth children.
Starting withn = 0.

11.55.5.9 constormulax* spot::ltl::multop::nth (unsigned n) const
Get the nth children.
Starting withn = 0.

11.55.5.10 type spot::ltl::multop::op () const
Get the type of this operator.

11.55.5.11 const charspot::ltl::multop::op_name () const

Get the type of this operator, as a string.

11.55.5.12 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.

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

Reimplemented frorspot::ltl::formula

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

Number of references to this formula.
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11.55.5.15 void spot::ltl::formula::set_key () [protected, inherited]
Compute key_ from dump_.

Should be called once in each object, after dump_ has been set.

11.55.5.16 unsigned spot::ltl::multop::size () const

Get the number of children.

11.55.5.17 static 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.

11.55.5.18 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::ltl::formula
11.55.6 Member Data Documentation
11.55.6.1 vecx spot::ltl::multop::children_  [private]

11.55.6.2 std::stringspot::ltl::formula::dump_  [protected, inherited]

The canonic representation of the formula.

11.55.6.3 size_spot::ltl::-formula::hash_key  [protected, inherited]
The hash key of this formula.

Initialized byset_key ()
11.55.6.4 map spot::ltl::multop::instances [static, protected]

11.55.6.5 type spot::ltl::multop::op_  [private]

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

« ltlast/multop.hh

11.56 spot::ltl::multop::paircmp Struct Reference

Comparison functor used internally hj:multop.

#include  <ltlast/multop.hh >
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Public Member Functions

« bool operator()Xconstpair &pl, constpair &p2) const

11.56.1 Detailed Description

Comparison functor used internally kilz:multop.

11.56.2 Member Function Documentation

11.56.2.1 bool spot::ltl::multop::paircmp::operator() (const pair & pl, const pair & p2) const

[inline]

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

« ltlast/multop.hh

11.57 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:

Public Types

spot::numbered_state_heap

+ ~numbered_state_heap()
+ insert()
+index_and_insert()

+ size()

+ iterator()

+ find()

+ find()
+ index()
+ index()
*find()
* find()
* index()
* index()

?

spot::numbered_state_heap_hash_map

#h

+ ~numbered_state_heap_hash_map()
+ find()
+ find()
+ index(
+ index(
+ index_and_insert()

+ insert()
+ size()
+ iterator()

* typedef std::pai conststatex, int x > state_index_p
* typedef std::pai conststatex, int > state_index
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Public Member Functions

« virtual ~numbered_state_he@p
« virtual void insert(conststatexs, int index)=0

Add a new stats with indexindex

« virtual int & index_and_inselfconststatex&s)=0
Get the index of a state, and insert that state if it is missing.

« 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

11.57.1 Detailed Description

Keep track of a large quantity of indexed states.

11.57.2 Member Typedef Documentation

11.57.2.1 typedef std::paik.conststatex, int> spot::numbered_state_heap::state_index

11.57.2.2 typedef std::paikconststatex, int+> spot::numbered_state_heap::state_index_p

11.57.3 Constructor & Destructor Documentation

11.57.3.1 virtual spot::numbered_state_heap:numbered_state_heap (O [inline,
virtual]

11.57.4 Member Function Documentation

11.57.4.1 virtual state_index_p spot::numbered_state_heap::find (conststate x s) [pure
virtual]

Implemented irspot::numbered_state_heap_hash_.map
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11.57.4.2 virtual state_index spot::numbered_state_heap::find (conststate x 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 index.
If sis in the heap and is different fropit will be freed.

These functions 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.

Implemented irspot::numbered_state_heap_hash_map

11.57.4.3 virtual state_index_p spot::numbered_state heap::iindex (conststate x s) [pure
virtual]

Implemented irspot::numbered_state_heap_hash_map

11.57.4.4 virtual state_index spot::numbered_state_heap::index (consstate 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

11.57.4.5 virtual int& spot::numbered_state _heap::index_and_insert (consstate «& s) [pure
virtual]

Get the index of a state, and insert that state if it is missing.
If a clone ofsis already in the hash tablewill be deleted and replaced by the address of the clone used.

Implemented irspot::numbered_state_heap_hash_map

11.57.4.6 virtual void spot::numbered_state heap::insert (consstate x s, int index) [pure
virtual]

Add a new stats with indexindex

Implemented irspot::numbered_state_heap_hash_map

11.57.4.7 virtual numbered_state _heap_const_iteratar spot::numbered_state heap::iterator ()
const [pure virtual]

Return an iterator on the states/indexes pairs.

Implemented irspot::numbered_state_heap_hash_map

11.57.4.8 virtual int spot::numbered_state_heap::size () const{pure virtual]
The number of stored states.

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

« tgbaalgos/gteasheap.hh

11.58 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_iterétor

virtual voidfirst ()=0
Iteration.

virtual void next()=0
virtual booldone() const =0

« virtual conststatex get_statd) const =0
Inspection.

« virtual int get_index) const =0

11.58.1 Detailed Description

Iterator onnumbered_state heapjects.

11.58.2 Constructor & Destructor Documentation

11.58.2.1 virtual spot::numbered_state_heap_const_iteratoriznumbered_state_heap_const_-
iterator () [inline, virtual]

11.58.3 Member Function Documentation

11.58.3.1 virtual bool spot::numbered_state_heap_const_iterator::done () consfpure
virtual]

11.58.3.2 virtual void spot::numbered_state heap_const_iterator::first () [pure virtual]

Iteration.

11.58.3.3 virtual int spot::numbered_state_heap_const_iterator::get_index () consfpure
virtual]

11.58.3.4 virtual const statex spot::numbered_state heap_const_iterator::get_state () const
[pure virtual]

Inspection.
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11.58.3.5 virtual void spot::numbered_state_heap_const_iterator::next ()[pure virtual]

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

« tgbaalgos/gteasheap.hh

11.59 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:

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 heagbuild () const =0

11.59.1 Detailed Description

Abstract factory fonumbered_state _heap

11.59.2 Constructor & Destructor Documentation

11.59.2.1 virtual spot::numbered_state _heap_factory:xsnumbered_state_heap_factory ()
[inline, virtual]

11.59.3 Member Function Documentation

11.59.3.1 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/gteosheap.hh
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11.60 spot::numbered_state_heap hash_map Class Reference

A straightforward implementation efumbered_state heapth a hash map.
#include  <tgbaalgos/gtec/nsheap.hh >

Inheritance diagram for spot::numbered_state_heap_hash_map:

spot::numbered_state_heap

+ ~numbered_state_heap()
+ insert()
+index_and_insert()
+ size()

+ iterator()

+ find()

+ find()

+ index()

+ index()

* find()

* find()

* index()

* index()

|

spot::numbered_state_heap_hash_

+ ~numbered_state_heap_hash_map()
+ find()

+ index_and_insert()
+ insert()

+ size()

+ iterator()

Collaboration diagram for spot::numbered_state_heap_hash_map:

spot::numbered_state_heap

+ ~numbered_state_heap()
+ insert()

+ index_and_insert()
+ size()

+ iterator()

+ find()

+ find()

+ index()

+ index()

* find()

* find()

* index()

* index()

|

spot::numbered_state_heap_hash_|

+ ~numbered_state_heap_hash_map()
+ find()

+ index_and_insert()
+ insert()

+ size()

+ iterator()
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Public Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat hash_type
* typedef std::pak conststatex, int x > state_index_p
* typedef std::pai: 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 int & index_and_inseifconststatex&s)

Get the index of a state, and insert that state if it is missing.

« virtual void insert(conststatexs, int index)
Add a new stats with indexindex

« 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 Attributes

* hash_typé
Map of visited states.

11.60.1 Detailed Description

A straightforward implementation efumbered_state heapth a hash map.

11.60.2 Member Typedef Documentation

11.60.2.1 typedef Sgi:hash_mapconst statex, int, state_ptr_hash state_ptr_equab
spot::numbered_state_heap _hash_map::hash_type

11.60.2.2 typedef std:paikconst statex, int> spot:numbered_state heap::state_index
[inherited]
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11.60.2.3 typedef std::paikconst statex, intx> spot::numbered_state heap::state_index p
[inherited]

11.60.3 Constructor & Destructor Documentation

11.60.3.1 virtual spot::numbered_state heap_hash_map:numbered_state heap hash_map()
[virtual]

11.60.4 Member Function Documentation
11.60.4.1 virtual state_index_p spot::numbered_state heap_hash_map::find (consstate x )
[virtual]

Implementsspot::numbered_state_heap

11.60.4.2 virtual state_index spot::numbered_state_heap_hash_map::find (consttate x s) const
[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 index.
If sis in the heap and is different fromit will be freed.

These functions 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

11.60.4.3 virtual state_index_p spot::numbered_state_heap_hash_map::index (consitate x )
[virtual]

Implementsspot::numbered_state _heap

11.60.4.4 virtualstate_indexspot::numbered_state_heap_hash_map::index (constate x 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

11.60.4.5 virtual int& spot::numbered_state_heap_hash_map::index_and_insert (constatex& )
[virtual]

Get the index of a state, and insert that state if it is missing.
If a clone ofsis already in the hash tablewill be deleted and replaced by the address of the clone used.

Implementsspot::numbered_state _heap
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11.60.4.6 virtual void spot::numbered_state_heap_hash_map:insert (constate x s, int index)
[virtual]

Add a new stats with indexindex

Implementsspot::numbered_state heap

11.60.4.7 virtual numbered_state heap_const_iteratar  spot::numbered_state heap_hash_-
map::iterator () const [virtual]

Return an iterator on the states/indexes pairs.

Implementsspot::numbered_state _heap

11.60.4.8 virtual int spot::numbered_state _heap_hash_map::size () condlvirtual]
The number of stored states.

Implementsspot::numbered_state _heap

11.60.5 Member Data Documentation

11.60.5.1 hash_typespot::numbered_state_heap_hash_map::h[protected]
Map of visited states.

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

« tgbaalgos/gteasheap.hh

11.61 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:
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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

« static conshumbered_state_heap_hash_map_factangtanceg)

Get the unique instance of this class.

Protected Member Functions

« virtual ~numbered_state_heap_hash_map_fadjory
e numbered_state heap _hash_map_fadjory

11.61.1 Detailed Description

Factory fornumbered_state_heap_hash_map

This class is a singleton. Retrieve the instance usistance()

11.61.2 Constructor & Destructor Documentation

229

11.61.2.1 virtual spot::numbered_state_heap_hash_map_factorggnumbered_state_heap _hash_-

map_factory () [inline, protected, virtual]

11.61.2.2 spot::numbered_state_heap_hash_map_factory::numbered_state_heap_hash_map_-

factory () [protected]

11.61.3 Member Function Documentation

11.61.3.1 virtual numbered_state heap _hash_map spot::numbered_state heap_hash_map_-

factory::build () const [virtual]

Implementsspot::numbered_state _heap_factory
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11.61.3.2 static constnumbered_state _heap hash_map_factogy 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

11.62 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:

spot::tgba_reachable_iterator

# automata_
#seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator ()
+run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

T

spot::itgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()
+ add_state()
+ next_state()

T

# 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_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()
- build_graph()

- lift()

Collaboration diagram for spot::parity_game_graph:

+ parity_game_graph_direct()
+ ~parity_game_graph_direct()
+ get_relation()

# build_graph()

# lift()

# build_link()
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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()

+ add_state()

+ next_state()

* add_state()

* next_state()
spot:itgba_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()

 parity_game_grapf{consttgbaxa)

« virtual ~parity_game_grapf

« virtual simulation_relatiorx get_relation()=0

* void print (std::ostream &0s)

« virtual void add_ statéconststatexs)

* virtual conststatex next_state)
Called byrun() to obtain the.

* void run()

Iterate over all reachable states ofspot::tgba

« virtual voidprocess_linKconststatexin_s, intin, consstatexout_s, int out, conggba_succ_iterator

*Si)

Protected Types

« typedef Sgi::hash_mapconststatex, int, state_ptr_haslstate_ptr_equat seen_map

Protected Member Functions

« void start()
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Called byrun() before starting its iteration.

void end()
Called byrun() once all states have been explored.

« void process_statéeonststatexs, 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 void lift ()=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
e sn_vspoiler_vertice_
e dn_vduplicator_vertice
e s _vtgba state
 intnb_node_parity_game
* std::deque conststatex > todo

A queue of states yet to explore.

 consttghax automata_
Thespot::tgbato explore.

* seen_mapgeen
States already seen.

11.62.1 Detailed Description

Parity game graph which compute a simulation relation.

11.62.2 Member Typedef Documentation

11.62.2.1 typedef Sgi::hash_mapconststatex, int, state_ptr_hash state_ptr_equal> spot::itgha_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba reduc

11.62.3 Constructor & Destructor Documentation

11.62.3.1 spot::parity_game_graph::parity_game_graph (consgba x a)

11.62.3.2 virtual spot::parity_game_graph:~parity_game_graph() [virtual]
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11.62.4 Member Function Documentation
11.62.4.1 virtual void spot::itgba_reachable_iterator_breadth_first::add_state (consstate * )
[virtual, inherited]

Implementsspot::tgba_reachable_iterator

11.62.4.2 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

11.62.4.3 void spot::parity_game_graph::end () [protected, virtual]
Called byrun() once all states have been explored.

Reimplemented frorspot::tgba_reachable_iterator

11.62.4.4 virtual simulation_relationx  spot::parity_game_graph::get_relation () [pure
virtual]

Implemented irspot::parity_game_graph_direandspot::parity_game_graph_delayed

11.62.4.5 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

11.62.4.6 virtual const statex spot:itgba reachable iterator_breadth first::next state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::tgha_reachable_iterator

11.62.4.7 void spot::parity_game_graph::print (std::ostream &09)

11.62.4.8 virtual void spot::tgba_reachable_iterator::process_link (consstate x in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual, inherited]

Called byrun() to process a transition.

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgba succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable _iterator instance and destroyed when the
instance is destroyed.
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11.62.4.9 void spot::parity_game_graph::process_link (inin, int out, consttgba_succ_iteratorsx si)
[protected]

11.62.4.10 void spot::parity_game_graph::process_state (corstate s, int n, tgba_succ_iterator
x Si) [protected, virtual]

Called byrun() to process a state.
Parameters:
s The current state.

n A unigue number assigned $o
si Thespot::tgba_succ _iteratfor s.

Reimplemented frorspot::tgba_reachable_iterator

11.62.4.11 void spot::itgba_reachable_iterator::run () [inherited]

Iterate over all reachable states off@t::tgha

This is a template method that will cadldd_state() next_state() start() end() process_statg()and
process_link()while it iterate over state.

11.62.4.12 void spot::parity_game_graph::start () [protected, virtual]
Called byrun() before starting its iteration.

Reimplemented frorspot::tgba_reachable_iterator

11.62.5 Member Data Documentation

11.62.5.1 consttgbax spot::tgba _reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

11.62.5.2 dn_v spot::parity_game_graph::duplicator_vertice_ [protected]

11.62.5.3 intspot::parity_game_graph::nb_node_parity_game [protected]

11.62.5.4 seen_mayspot::tgba_reachable_iterator::seen [protected, inherited]

States already seen.

11.62.5.5 sn_vspot::parity_game_graph::spoiler_vertice_ [protected]

11.62.5.6 s_vspot::parity_game_graph::tgba_state_ [protected]
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11.62.5.7 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

11.63 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()

+ add_state()

+ next_state()

* add_state()

* next_state()
spot::itgba_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_delayed

- sub_set_acc_cond_

+ 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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spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

T

spot:itgba_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_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()

Public Member Functions

 parity_game_graph_delayécbnsttgbaxa)

e ~parity_game_graph_delayéd

« virtual delayed_simulation_relationget_relation)

* void print (std::ostream &0s)

« virtual voidprocess_linKconststatexin_s, intin, consstatexout_s, int out, conggba_succ_iterator
*Si)

« 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)

Protected Attributes

* sn_vspoiler_vertice_

e dn_vduplicator_vertice

e s vtgba state
 intnb_node_parity_game

* std::deque conststatex > todo

A queue of states yet to explore.

 consttgbax automata_
Thespot::tgbato explore.

* seen_majgeen
States already seen.

Private Types

* typedef Sgi::vector bdd > bdd_v

Private Member Functions

e intnb_set_acc_con(@
Return the number of acceptance condition.

« duplicator_node_delayed add_duplicator_node_delayddonst spot::statexsn, constspot::state
«dn, bdd acc, bdd label, int nb)

« spoiler_node_delayedadd_spoiler_node_delayécbnstspot::statessn, consspot::statexdn, bdd
acc, int nb)

« void build_recurse_successor_spofilgpoiler_nodexsn, std::ostringstream &o0s)

« void build_recurse_successor_duplicaduplicator_nodedn, spoiler_node:sn, std::ostringstream
&0s)

« virtual void build_graph()

Compute the couple as for direct simulation,.
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* virtual voidlift ()
The Jurdzinski’s lifting algorithm.

Private Attributes

e bdd_vsub_set acc_cond_

11.63.1 Detailed Description
Parity game graph which computes the delayed simulation relation as explained in

@InProceedings{etessami.0l.alp,
author = {Kousha Etessami and Thomas Wilke and Rebecca A. Schuller},
titte = {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}

11.63.2 Member Typedef Documentation
11.63.2.1 typedef Sgi::vectorbdd> spot::parity_game_graph_delayed::bdd_v [private]

Vector which contain all the sub-set of the set of acceptance condition.

11.63.2.2 typedef Sgi::hash_mapconststatex, int, state_ptr_hash state_ptr_equal> spot::itgha_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc

11.63.3 Constructor & Destructor Documentation

11.63.3.1 spot::parity_game_graph_delayed::parity_game_graph_delayed (corigba x a)

11.63.3.2 spot::parity_game_graph_delayeds:parity_game_graph_delayed)

11.63.4 Member Function Documentation

11.63.4.1 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]

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.63 spot::parity_game_graph_delayed Class Reference 239

11.63.4.2 spoiler_node_delayed spot::parity_game_graph_delayed::add_spoiler_node_delayed
(constspot::state « sn, constspot::statex dn, bdd acg int nb) [private]

11.63.4.3 virtual void spot::tgba_reachable_iterator_breadth_first::add_state (consstate * )
[virtual, inherited]

Implementsspot::tgba_reachable_iterator

11.63.4.4 virtual void spot::parity_game_graph_delayed::build_graph () [private,
virtual]

Compute the couple as for direct simulation,.

Implementsspot::parity_game_graph

11.63.4.5 void spot::parity_game_graph_delayed::build_recurse_successor_duplicator
(duplicator_node * dn, spoiler_nodex sn, std::ostringstream & 0s) [private]

11.63.4.6 void spot::parity_game_graph_delayed::build_recurse_successor_spoilepdgiler_node
* SN, std::ostringstream & 09) [private]

11.63.4.7 void spot::parity_game_graph::end () [protected, virtual, inherited)]
Called byrun() once all states have been explored.

Reimplemented fromspot::tgba_reachable_iterator

11.63.4.8 virtual delayed_simulation_relatiorx spot::parity_game_graph_delayed::get_relation ()
[virtual]

Implementsspot::parity_game_graph

11.63.4.9 virtual void spot;:parity_game_graph_delayed::lift () [private, virtual]
The Jurdzinski’s lifting algorithm.

Implementsspot::parity_game_graph

11.63.4.10 int spot::parity_game_graph_delayed::nb_set_acc_cond (private]

Return the number of acceptance condition.

11.63.4.11 virtual const statex spot:itgba reachable_iterator_breadth_first::next_state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::itgba_reachable_iterator

11.63.4.12 void spot::parity_game_graph::print (std::ostream &o9) [inherited]
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11.63.4.13 virtual void spot::tgba_reachable_iterator::process_link (consttatex in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual, inherited]

Called byrun() to process a transition.

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgba_succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable _iterator instance and destroyed when the
instance is destroyed.

11.63.4.14 void spot::parity_game_graph::process_link (inin, int out, consttgba_succ_iteratorx
si) [protected, inherited]

11.63.4.15 void spot::parity_game_graph::process_state (corsate * s, int n, tgba_succ_iterator
* Si) [protected, virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n A unigue number assigned $o
si Thespot::tgba_succ _iteratfor s.

Reimplemented fromspot::tgba_reachable_iterator

11.63.4.16 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.

11.63.4.17 void spot::parity_game_graph::start () [protected, virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented frorspot::tgba_reachable_iterator

11.63.5 Member Data Documentation

11.63.5.1 consttgbax spot::itgba _reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

11.63.5.2 dn_v spot::parity_game_graph::duplicator_vertice_ [protected, inherited]
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11.63.5.3 int spot::parity_game_graph::nb_node_parity _game [protected, inherited]

11.63.5.4 seen_mayspot::tgha_reachable_iterator::seen [protected, inherited]

States already seen.

11.63.5.5 sn_vspot::parity_game_graph::spoiler_vertice_ [protected, inherited]
11.63.5.6 bdd_v spot::parity_game_graph_delayed::sub_set _acc_cond [private]
11.63.5.7 s_vspot::parity_game_graph::tgba_state  [protected, inherited]

11.63.5.8 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

11.64 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:
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spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()
spot:itgba_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()

+ 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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spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+run()

+ start()

+end()

+ process_state()

+ process_link()

+ next_state()
* add_state()
* next_state()

+ add_state()

spot:itgba_reachable_iterator_breadth_first

# todo

+ tgba_reachable_iterator_breadth_first()
+ add_state()
+ next_state()

Public Member Functions

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()

#lift()

spot ty_game_graph_direct

+ parity_game_graph_direct()

+ ~parity_game_graph_direct()
+ get_relation()

# build_graph()

# lift()

# build_link()

 parity_game_graph_direftonsttgbaxa)

e ~parity_game_graph_dire€t

« virtual direct_simulation_relatiom get_relation()

* void print (std::ostream &0s)

« virtual voidprocess_linKconststatexin_s, intin, consstatexout_s, int out, conggba_succ_iterator

*Sl)

« virtual voidadd_ statéconststatexs)

* virtual conststatex next_state)
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

« 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 int nb_node_parity_game

* std::deque conststatex > todo

A gueue of states yet to explore.

 consttghax automata_
Thespot::tgbato explore.

e seen_mageen
States already seen.

11.64.1 Detailed Description

Parity game graph which compute the direct simulation relation.

11.64.2 Member Typedef Documentation

11.64.2.1 typedef Sgi::hash_mapconststatex, int, state_ptr_hash state_ptr_equal> spot::tgha_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.64 spot::parity_game_graph_direct Class Reference 245

11.64.3 Constructor & Destructor Documentation

11.64.3.1 spot::parity_game_graph_direct::parity_game_graph_direct (condgba * a)

11.64.3.2 spot::parity_game_graph_directs-parity_game_graph_direct()

11.64.4 Member Function Documentation
11.64.4.1 virtual void spot::tgba_reachable_iterator_breadth_first::add_state (consstate * )
[virtual, inherited]

Implementsspot::itgba_reachable_iterator

11.64.4.2 virtual void spot:parity_game_graph_direct::build_graph () [protected,
virtual]

Compute each node of the graph.

Implementsspot::parity_game_graph

11.64.4.3 void spot::parity_game_graph_direct::build_link () [protected]

11.64.4.4 void spot::parity_game_graph::end () [protected, virtual, inherited)]
Called byrun() once all states have been explored.

Reimplemented fromspot::tgba_reachable_iterator

11.64.4.5 virtual direct_simulation_relationx spot::parity_game_graph_direct::get_relation ()
[virtual]

Implementsspot::parity_game_graph

11.64.4.6 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

11.64.4.7 virtual const statex spot:tgba _reachable iterator_breadth_first::next state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::tgba_reachable_iterator

11.64.4.8 void spot::parity_game_graph::print (std::ostream &o0s) [inherited]

11.64.4.9 virtual void spot::tgba_reachable_iterator::process_link (consstate x in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual, inherited]

Called byrun() to process a transition.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.64 spot::parity_game_graph_direct Class Reference 246

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgha_succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable _iterator instance and destroyed when the
instance is destroyed.

11.64.4.10 void spot::parity_game_graph::process_link (inin, int out, consttgba_succ_iteratorx
si) [protected, inherited]

11.64.4.11 void spot::parity_game_graph::process_state (corsate * s, int n, tgba_succ_iterator
* Si) [protected, virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n A unique number assigned $o
si Thespot::tgba_succ _iteratfor s.

Reimplemented fromspot::tgba_reachable_iterator

11.64.4.12 void spot::itgba _reachable_iterator::run () [inherited]
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.

11.64.4.13 void spot::parity_game_graph::start () [protected, virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented fromspot::tgba_reachable_iterator

11.64.5 Member Data Documentation

11.64.5.1 consttgbhax spot::tgba_reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

11.64.5.2 dn_v spot::parity_game_graph::duplicator_vertice_ [protected, inherited]

11.64.5.3 int spot:parity_game_graph::nb_node_parity_game [protected, inherited]
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11.64.5.4 seen_mayspot::tgba_reachable_iterator::seen [protected, inherited]

States already seen.
11.64.5.5 sn_vspot::parity_game_graph::spoiler_vertice_ [protected, inherited]
11.64.5.6 s_vspot::parity_game_graph::tgba_state  [protected, inherited]

11.64.5.7 std::dequeconst statex> spot::itgba_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

11.65 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.
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Static Public Attributes

« static const unsigned imitial_column= 0
Initial column number.

* static const unsigned imtitial_line =1
Initial line number.

11.65.1 Detailed Description

Abstract aPosition

11.65.2 Constructor & Destructor Documentation
11.65.2.1 yy::Position::Paosition () [inline]

Construct d&Position

11.65.3 Member Function Documentation

11.65.3.1 void yy::Position::columns (intcount=1) [inline]

(column related) Advance to the COUNT next columns.

11.65.3.2 void yy::Position::lines (intcount=1) [inline]
(line related) Advance to the COUNT next lines.

11.65.4 Member Data Documentation

11.65.4.1 unsigned inyy::Position::column

Current column number.

11.65.4.2 std::stringyy::Position::filename

File name to which this position refers.

11.65.4.3 const unsigned ingy::Position::initial_column =0 [static]

Initial column number.

11.65.4.4 const unsigned ingy::Position::initial_line =1 [static]

Initial line number.

11.65.4.5 unsigned inyy::Position::line

Current line number.

The documentation for this class was generated from the following file:
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* ltlparseposition.hh

11.66 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::ltl::postfix_visitor:

spot::ltl::visitor

+ postfix_visitor()
+ ~postfix_visitor()

+ doit_default()

Collaboration diagram for spot::Itl::postfix_visitor:

spot::ltl::visitor

|

spot::ltl::postfix_visitor

+ postfix_visitor()
+ ~postfix_visitor()
+ visit()

+ visit()
+ visit()
+ visit()
+ visit()
+ doit()
+ doit()
+ doit()
+ doit()
+ doit()
+ doit_default()
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Public Member Functions

* postfix_visitor()

« virtual ~postfix_visitor()

« void visit (atomic_proprap)

* void visit (unop*uo)

« void visit (binop xbo)

« void visit (multop xmo)

« void visit (constant«c)

« virtual void doit (atomic_proprap)
« virtual void doit (unop=*uo)

« virtual void doit (binop xbo)

« virtual void doit (multop *mo)

* virtual void doit (constantc)

« virtual void doit_default(formulaxf)

11.66.1 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.

11.66.2 Constructor & Destructor Documentation

11.66.2.1 spot::ltl::postfix_visitor::postfix_visitor ()

11.66.2.2 virtual spot::ltl::postfix_visitor:: ~postfix_visitor () [virtual]

11.66.3 Member Function Documentation

11.66.3.1 virtual void spot::ltl::postfix_visitor::doit ( constantx c) [virtual]

11.66.3.2 virtual void spot::ltl::postfix_visitor::doit ( multop * mo) [virtual]

11.66.3.3 virtual void spot::ltl::postfix_visitor::doit ( binop * bo) [virtual]

11.66.3.4 virtual void spot::ltl::postfix_visitor::doit ( unop *x uo) [virtual]

11.66.3.5 virtual void spot::ltl::postfix_visitor::doit ( atomic_prop x ap) [virtual]

11.66.3.6 virtual void spot::ltl::postfix_visitor::doit_default (formula « f) [virtual]

11.66.3.7 void spot::ltl::postfix_visitor::visit (constantx ¢) [virtual]

Implementsspot::ltl::visitor.
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11.66.3.8 void spot::ltl::postfix_visitor::visit (multop * mo) [virtual]

Implementsspot::ltl::visitor.

11.66.3.9 void spot::ltl::postfix_visitor::visit (binop * bo) [virtual]

Implementsspot::ltl::visitor.

11.66.3.10 void spot::ltl::postfix_visitor::visit (unop * uo) [virtual]

Implementsspot::ltl::visitor.

11.66.3.11 void spot::ltl::postfix_visitor::visit (atomic_prop x ap) [virtual]
Implementsspot::Itl::visitor.

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

* ltlvisit/ postfix.hh

11.67 spot::ptr_hash< T > Struct Template Reference
A hash function for pointers.

#include <misc/hash.hh >

Public Member Functions

« size_toperator()const Txp) const

11.67.1 Detailed Description
template<class T> struct spot::ptr_hash< T >

A hash function for pointers.

11.67.2 Member Function Documentation

11.67.2.1 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

11.68 spot:ltl::random_lItl Class Reference

Generate random LTL formulae.
#include <ltlvisit/randomltl.hh >

Collaboration diagram for spot::Itl:;:random_Itl:
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Public Member Functions

 constatomic_prop_set ap() const
Return the set of atomic proposition used to build formulae.

Protected Member Functions

 void update_sum§

Private Attributes

e Op_probax proba_
doubletotal 1

op_probax proba_2_
doubletotal 2
doubletotal 2 _and_more_
constatomic_prop_set ap_

spot::ltl::random_ltl::op_proba

+ name
+min_n
+ proba
+ build

+ setup()

~random_Itl()
formulax generatdint n) const

Generate a formula of size

0
proba_
|pr0ba727

spot::ltl:random_ltl

- proba_

-total_1_

- proba_2_
-total_2_

- total_2_and_more_
-ap_

+ random_ltl()

+ ~random_ltl()

+ generate()

+ dump_priorities()
+ parse_options()
+ap()

# update_sums()

random_ltl(constatomic_prop_setap)
Create a random LTL generator using atomic propositions fegam

std::ostream &ump_prioritieqstd::ostream &0s) const
Print the priorities of each operator, constants, and atomic propositions.

const chak parse_optiongcharxoptions)
Update the priorities used to generate LTL formulae.
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Classes

e structop_proba

11.68.1 Detailed Description

Generate random LTL formulae.

This class recursively construct LTL formulae of a given size. The formulae will use the use atomic
propositions from the set of proposition passed to the constructor, in addition to the constant and all LTL
operators supported by Spot.

By default each operator has equal chance to be selected. Also, each atomic proposition has as much
chance as each constant (i.e., true and false) to be picked. This can be tungquhustngptions()

11.68.2 Constructor & Destructor Documentation

11.68.2.1 spot::ltl::random_ltl::random_ltl (const atomic_prop_setx ap)

Create a random LTL generator using atomic propositions fipm

11.68.2.2 spot::ltl::random_Itl:: ~random_ltl ()

11.68.3 Member Function Documentation

11.68.3.1 consatomic_prop_setk spot::ltl::random_lItl::ap () const  [inline]

Return the set of atomic proposition used to build formulae.

11.68.3.2 std::ostream& spot::ltl::random_Itl::dump_priorities (std::ostream & 09) const

Print the priorities of each operator, constants, and atomic propositions.

11.68.3.3 formulax spot::ltl::random_ltl::generate (int n) const
Generate a formula of size

Itis possible to obtain formulae that are smaller thabecause some simple simplifications are performed
by the AST. (For instance the formuda | a is automatically reduced @ by spot::Itl::multop)

Furthermore, for the purpose of this genera@r, b | ¢ has length 5, while it has length for
spot::ltl::length()

11.68.3.4 const char spot::ltl::random_ltl::parse_options (char * optiong
Update the priorities used to generate LTL formulae.

The initial priorities are as follows.

ap n
false 1
true 1
not 1
F 1
G 1
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X 1
equiv 1
implies 1
xor 1
R 1
U 1
and 1
or 1

Wheren is the number of atomic propositions in the set passed to the constructor.

This means that each operator has equal chance to be selected. Also, each atomic proposition has as much
chance as each constant (i.e., true and false) to be picked. This can be

These priorities can be altered using this functioroptions should be comma-separated list of
KEY=VALUE assignments, using keys from the above list. For instdmoe=0, F=3"  will prevent
xor from being used, and will raise the relative probability of occurrences df thygerator.

11.68.3.5 void spot::ltl::random_lItl::update_sums () [protected]

11.68.4 Member Data Documentation

11.68.4.1 consatomic_prop_set spot::ltl::random_ltl::ap_ [private]
11.68.4.2 op_probax spot::ltl::random_lItl::proba_  [private]
11.68.4.3 op_probax spot::ltl::random_ltl::proba_2_  [private]
11.68.4.4 doublespot::ltl::random_ltl::;total 1 [private]

11.68.4.5 doublespot::ltl::random_lItl::;total 2 [private]

11.68.4.6 doublespot::ltl::random_ltl::;total 2 _and_more_  [private]

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

« [tlvisit/randomltl.hh

11.69 spot:ltl::random_Itl::op_proba Struct Reference
Public Types

« typedefformulax(x builder)(constrandom_ltl«rl, int n)

Public Member Functions

« void setup(const chakname int min_n builder build)

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.70 spot::ltl::ref_formula Class Reference 255

Public Attributes

» const chax name
e intmin_n
 doubleproba

* builderbuild

11.69.1 Member Typedef Documentation

11.69.1.1 typedeformula«(x spot::ltl::random_lItl::op_proba::builder )(constrandom_ltl xrl, int n)

11.69.2 Member Function Documentation

11.69.2.1 void spot::ltl::random_lItl::op_proba::setup (const charx hame int min_n, builder build)

11.69.3 Member Data Documentation

11.69.3.1 builder spot::Itl::random_ltl::op_proba::build
11.69.3.2 intspot::ltl::random_ltl::op_proba::min_n
11.69.3.3 const char spot::ltl::random_ltl::op_proba::name

11.69.3.4 doublespot::ltl::random_lItl::op_proba::proba

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

« [tlvisit/randomltl.hh

11.70 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

# dump_

# hash_key_

+ ref()

+ hash()
+ unref()

#ref ()

+ accept()
+ accept()

+ dump()

# ~formula()

# unref_()
# set_key_()

T

spot::ltl::ref_formula

# ~ref_formula()
# ref_formula()

#ref ()
# unref_()

#ref_count_()

\

spot::it::binop spot::Itl::multop
spot::Iti::atomic_prop #instances # instances SPOt:It:-unop
- op_ -op_ # instances
#instances first_ - children - op.
- name_ - second_ — - child
-env_ : + accept() —
+accept() + accept() + accept()
+ accept() + accept() + size() +accept()
+ accept() + first() +nth() + child()
+name() + first() +nth() + child()
+ lenv() + second() +op() +0p()
+ instance() + second() +op_name() +op_name()
+ g‘lstanc_e,?ount() +0p() + instance() + instance()
+ dump_instances() +0p_name() + instance() + instance_count()
# atomic_prop() +instance() +instance_count()| | # unop()
# ~atomic_prop() + instance_count() #multop() # ~unop()
# binop() # ~multop()
# ~binop()

Collaboration diagram for spot::ltl::ref_formula:

spot::ltl::formula

# dump_

# hash_key_

+ ref()

+ dump()
+ hash()
+ unref()

#ref ()

+ accept()
+ accept()

# ~formula()

# unref_()
# set_key_()

|

spot::ltl::ref_formula

- ref_counter

# ~ref_formula()

# ref_formula()
#ref ()

# unref_()
# ref_count_()

Public Member Functions

« virtual void accept(visitor &v)=0
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Entry point for vspot::Itl::visitor instances.

« virtual void accepf(const_visitor&v) const =0
Entry point for vspot::ltl::const_visitor instances.

formulax ref ()
clone this node

« const std::string &ump() const
Return a canonic representation of the formula.

« const size_hash() const

Return a hash_key for the formula.

Static Public Member Functions

« static voidunref(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.

« void set_key ()
Compute key_ from dump_.

Protected Attributes

e std::stringdump_
The canonic representation of the formula.

« size_thash_key
The hash key of this formula.
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Private Attributes

 unsignedef_counter_

11.70.1 Detailed Description

A reference-counted LTL formula.

11.70.2 Constructor & Destructor Documentation

11.70.2.1 virtual spot::Itl::ref_formula:: ~ref _formula () [protected, virtual]

11.70.2.2 spot::ltl::;ref_formula::ref_formula () [protected]

11.70.3 Member Function Documentation

11.70.3.1 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

11.70.3.2 virtual void spot::ltl::formula::accept (visitor & v) [pure virtual, inherited]

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

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

11.70.3.3 const std::string& spot::ltl::formula::dump () const [inherited]

Return a canonic representation of the formula.

11.70.3.4 constsize_t spot::ltl::formula::hash () const[inline, inherited]

Return a hash_key for the formula.

11.70.3.5 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.

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

Reimplemented frorspot::ltl::formula
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11.70.3.7 unsigned spot::ltl::ref_formula::ref_count_() [protected]

Number of references to this formula.

11.70.3.8 void spot::ltl::formula::set_key () [protected, inherited]
Compute key_ from dump_.

Should be called once in each object, after dump_ has been set.

11.70.3.9 static 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.

11.70.3.10 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 fromspot::ltl::formula
11.70.4 Member Data Documentation
11.70.4.1 std::stringspot::ltl::formula::dump_  [protected, inherited]

The canonic representation of the formula.

11.70.4.2 size_spot:ltl::-formula::hash_key  [protected, inherited]
The hash key of this formula.
Initialized byset_key_()

11.70.4.3 unsignedpot::ltl::ref formula::ref_counter_ [private]
The documentation for this class was generated from the following file:

« |tlastirefformula.hh

11.71 spot::rsymbol Class Reference

#include  <evtgba/symbol.hh >

Collaboration diagram for spot::rsymbol:
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spot::symbol

# instances_
- name_
-refs_

+ name()

+ ref()

+ unref()

+ instance()

+ instance_count()
+ dump_instances()
# ref_count_()

# symbol()

# ~symbol()

- symbol()

+ rsymbol()

+ rsymbol()

+ rsymbol()

+ rsymbol()

+ ~rsymbol()

+ operator const symbol *()

+ operator<()

Public Member Functions

* rsymbol(constsymbolxs)

* rsymbol(const std::string &s)
 rsymbol(const chaks)

* rsymbol(constrsymbol&rs)

e ~rsymbol()

 operator const symbel () const

« constrsymbol& operator=constrsymbol&rs)
* bool operator==constrsymbol&rs) const
 bool operator!=(constrsymbol&rs) const

* booloperatox (constrsymbol&rs) const

Private Attributes

e constsymbolx s_

11.71.1 Constructor & Destructor Documentation

11.71.1.1 spot::rsymbol::rsymbol (conssymbol « s) [inline]

11.71.1.2 spot::rsymbol::rsymbol (const std::string &s) [inline]

11.71.1.3 spot::rsymbol::rsymbol (const chak s) [inline]

11.71.1.4 spot::rsymbol::rsymbol (constsymbol & rs) [inline]
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11.71.1.5 spot::rsymbol:z~rsymbol () [inline]

11.71.2 Member Function Documentation

11.71.2.1 spot::rsymbol::operator conssymbol * () const [inline]

11.71.2.2 bool spot::rsymbol::operator!= (constsymbol & rs) const [inline]
11.71.2.3 bool spot::rsymbol::operatok (constrsymbol & rs) const [inline]
11.71.2.4 constsymbol& spot::rsymbol::operator= (const rsymbol & rs) [inline]
11.71.2.5 bool spot::rsymbol::operator== (constsymbol & rs) const [inline]

11.71.3 Member Data Documentation

11.71.3.1 conssymbok spot::rsymbol::s_ [private]

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

* evtgbasymbol.hh

11.72 spot::scc_stack Class Reference

#include  <tgbaalgos/gtec/sccstack.hh >

Public Types

« typedef std::lisk connected_component stack_type

Public Member Functions

« void push(int index)
Stack a new SCC with indéxdex

» connected_componeé&ttop ()
Access the top SCC.

* constconnected_componeé&ttop () const
Access the top SCC.

void pop()
Pop the top SCC.

* size tsize() const
How many SCC are in stack.
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* std::list< conststatex > & rem()
Therem member of the top SCC.

 unsignectlear_rem()
* boolempty() const

Is the stack empty?

Public Attributes

* stack types

Classes

. structconnected_component

11.72.1 Member Typedef Documentation

11.72.1.1 typedef std::list.connected_component spot::scc_stack::stack_type

11.72.2 Member Function Documentation

11.72.2.1 unsigned spot::scc_stack::clear_rem ()

Purge alllem members.

Returns:
the number of elements cleared.

11.72.2.2 bool spot::scc_stack::empty () const

Is the stack empty?

11.72.2.3 void spot::scc_stack::pop ()
Pop the top SCC.

11.72.2.4 void spot::scc_stack::push (inhdex)

Stack a new SCC with indardex

11.72.2.5 std::liskconststatex>& spot::scc_stack::rem ()

Therem member of the top SCC.

11.72.2.6 size_t spot::scc_stack::size () const

How many SCC are in stack.
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11.72.2.7 constonnected_componer& spot::scc_stack::top () const

Access the top SCC.

11.72.2.8 connected_componer& spot::scc_stack::top ()
Access the top SCC.
11.72.3 Member Data Documentation

11.72.3.1 stack_typespot::scc_stack::s

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

« tgbaalgos/gtestcstack.hh

11.73 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
+rem

+ 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

* int index
Index of the SCC.

* bddcondition
 std::list< conststates > rem

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.74 spot::ltl::simplify_f_g_visitor Class Reference 264

11.73.1 Constructor & Destructor Documentation

11.73.1.1 spot::scc_stack::connected_component::connected_component ifiokex = -1 )

11.73.2 Member Data Documentation

11.73.2.1 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.

11.73.2.2 intspot::scc_stack::connected_component::index
Index of the SCC.

11.73.2.3 std:liskconststatex> spot::scc_stack::connected_component::rem
The documentation for this struct was generated from the following file:

« tgbaalgos/gtestcstack.hh

11.74 spot:ltl::simplify_f g_visitor Class Reference

Replacarue U f andfalse R g byF f andG g
#include  <ltlvisit/simpfg.hh >

Inheritance diagram for spot::ltl::simplify_f _g_visitor:

spot::ltl::visitor

T

spot::ltl::clone_visitor

# result_

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

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

[

spot::ltl::simplify_f_g_visitor

+ simplify_f_g_visitor()
+ ~simplify_f_g_visitor()

+ visit()
+ recurse()
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Collaboration diagram for spot::Itl::simplify_f_g_visitor:

spot::ltl::formula

#dump_
spot:Itl::visitor # hash_key_

+ accept()
+ accept()
) + ref()
) + dump()
+ visit() + hash()
)
)

+ unref()

# ~formula()
#ref ()
#unref_()

# set_key_()

A

result
/ -

L

spot::ltl::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

e simplify_f _g_visitor()

« virtual ~simplify_f g_visitor()

« void visit (binop*xbo)

« virtual formulax* recursgformula xf)
 formulax result() const

* void visit (atomic_propxap)

* void visit (unopx*uo)

« void visit (multop xmo)

« void visit (constantc)

Protected Attributes

 formulax result_

Private Types

« typedefclone_visitorsuper
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11.74.1 Detailed Description

Replacerue U f andfalse R g byF f andG g

11.74.2 Member Typedef Documentation

11.74.2.1 typedetlone_visitor spot::ltl::simplify_f g_visitor::super [private]

11.74.3 Constructor & Destructor Documentation

11.74.3.1 spot:ltl::simplify_f g_visitor::simplify_f g_visitor ()

11.74.3.2 virtual spot::ltl::simplify_f_g_visitor:: ~simplify_f g_visitor () [virtual]

11.74.4 Member Function Documentation
11.74.4.1 virtualformulax* spot::ltl::simplify_f g_visitor::recurse ( formula * f) [virtual]
Reimplemented frorspot::ltl::clone_visitor

11.74.4.2 formulax spot::ltl::clone_visitor::result () const [inherited]

11.74.4.3 void spot::ltl::clone_visitor::visit (constantx ¢) [virtual, inherited]

Implementsspot::ltl::visitor.

11.74.4.4 void spot::ltl::clone_visitor::visit (multop « mo) [virtual, inherited]

Implementsspot::ltl::visitor.

11.74.4.5 void spot::ltl::clone_visitor::visit (unop x uo) [virtual, inherited]
Implementsspot::Itl::visitor.

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

11.74.4.6 void spot::ltl::clone_visitor::visit (atomic_prop = ap) [virtual, inherited]

Implementsspot::ltl::visitor.

11.74.4.7 void spot::ltl::simplify_f_g_visitor::visit (binop * bo) [virtual]
Reimplemented frorspot::ltl::clone_visitor
11.74.5 Member Data Documentation

11.74.5.1 formulax 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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11.75 vyy::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 int range)
 const T &operator[]J(unsigned int i) const

Private Attributes

e const S &stack _
 unsigned intange_

template<class T, class S = Stack T >> class yy::Slice< T, S >
11.75.1 Constructor & Destructor Documentation

11.75.1.1 templatecclass T, class S = Stack T >> yy::Slice< T, S >::Slice (const S & stack un-
signed intrange) [inline]

11.75.2 Member Function Documentation

11.75.2.1 ] templatecclass T, class S = StaekT >> const T&yy::Slice< T, S >::operator[] (un-
signed inti) const [inline]

11.75.3 Member Data Documentation

11.75.3.1 templatecclass T, class S = Stack T >> unsigned int yy::Slice< T, S >:range_-
[private]

11.75.3.2 templatecclass 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

11.76 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
#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::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()

+ 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, constatexs_node, int num)
* virtual ~spoiler_nodd)
booladd_sucdspoiler_nodexn)
Add a successor. Return truenifvasn’t yet in the list of successor, false eitherwise.

void del_sucqspoiler_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_

11.76.1 Detailed Description

Spoiler node of parity game graph.

11.76.2 Constructor & Destructor Documentation

11.76.2.1 spot::spoiler_node::spoiler_node (constate« d_node conststate* s_node int num)

11.76.2.2 virtual spot::spoiler_node:~spoiler_node() [virtual]

11.76.3 Member Function Documentation

11.76.3.1 virtual void spot::spoiler_node::add_predgpoiler_nodex n) [virtual]

11.76.3.2 bool spot::spoiler_node::add_sucsifoiler_nodex n)

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

11.76.3.3 virtual bool spot::spoiler_node::comparegpoiler_nodex n) [virtual]

Reimplemented ispot::duplicator_nodendspot::spoiler_node_delayed

11.76.3.4 virtual void spot::spoiler_node::del_pred () [virtual]

11.76.3.5 void spot::spoiler_node::del_sucspoiler_nodex n)
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11.76.3.6 consstatex spot::spoiler_node::get_duplicator_node ()
11.76.3.7 int spot::spoiler_node::get_nb_succ ()

11.76.3.8 state_couple spot::spoiler_node::get_pair ()

11.76.3.9 consstatex spot::spoiler_node::get_spoiler_node ()
11.76.3.10 bool spot::spoiler_node::prune ()

11.76.3.11 virtual bool spot::spoiler_node::set_win () [virtual]

Reimplemented inspot::duplicator_node spot::spoiler_node_delayedand spot::duplicator_node_-
delayed

11.76.3.12 virtual std::string spot::spoiler_node::succ_to_string () [virtual]

11.76.3.13 virtual std::string spot::spoiler_node::to_string (constgba x a) [virtual]

Reimplemented ispot::duplicator_nodepot::spoiler_node_delayeahdspot::duplicator_node_delayed

11.76.4 Member Data Documentation

11.76.4.1 sn_w spot::spoiler_node::Inode_pred [protected]
11.76.4.2 sn_w spot::spoiler_node::Inode_succ [protected]
11.76.4.3 boobkpot::spoiler_node::not_win

11.76.4.4 intspot::spoiler_node::num_

11.76.4.5 state_couple spot::spoiler_node::sc_ [protected]

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

* tgbaalgoskductgba_sim.hh

11.77 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_

11.77.1 Detailed Description

Spoiler node of parity game graph for delayed simulation.

11.77.2 Constructor & Destructor Documentation

11.77.2.1 spot::spoiler_node_delayed::spoiler_node_delayed (costtte « d_node conststatex s_-
node bdd a, int num)
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11.77.2.2 spot::spoiler_node_delayedsspoiler_node_delayed)

11.77.3 Member Function Documentation

11.77.3.1 virtual void spot::spoiler_node::add pred g¢poiler node x n) [virtual,
inherited]

11.77.3.2 bool spot::spoiler_node::add_sucsifoiler_nodex n) [inherited]

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

11.77.3.3 virtual bool spot::spoiler_node_delayed::comparespoiler_nodex n) [virtual]

Reimplemented frorspot::spoiler_node

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

11.77.3.5 void spot::spoiler_node::del_sucspoiler_nodex n) [inherited]

11.77.3.6 bdd spot::spoiler_node_delayed::get_acceptance_condition_visited () const

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

11.77.3.8 bool spot::spoiler_node_delayed::get_lead 2 _acc_all ()

11.77.3.9 int spot::spoiler_node::get_nb_succ ()[inherited]

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

11.77.3.11 int spot::spoiler_node_delayed::get_progress_measure () const

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

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

11.77.3.14 bool spot::spoiler_node_delayed::set lead 2 acc_all (ladt= bddfalse )

11.77.3.15 bool spot::spoiler_node_delayed::set_win (Jvirtual]
Return true if the progress_measure has changed.

Reimplemented frorspot::spoiler_node

11.77.3.16 virtual std::string spot::spoiler_node::succ_to_string () [virtual, inherited]
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11.77.3.17 virtual std::string spot::spoiler_node_delayed::to_string (conggba « a) [virtual]

Reimplemented frorspot::spoiler_node

11.77.4 Member Data Documentation

11.77.4.1 bddspot::spoiler_node_delayed::acceptance_condition_visited [protected]

a Bdd for retain all the acceptance condition that a node has visited.
11.77.4.2 boobkpot::spoiler_node_delayed::lead 2 acc_all [protected]
11.77.4.3 sn_\w spot::spoiler_node::Inode_pred [protected, inherited]
11.77.4.4 sn_\w spot::spoiler_node::Inode_succ [protected, inherited]
11.77.4.5 bookpot::spoiler_node::not_win [inherited]

11.77.4.6 intspot::spoiler_node::num_ [inherited]

11.77.4.7 intspot::spoiler_node_delayed::progress_measure_[protected]
11.77.4.8 state_couple spot::spoiler_node::sc_ [protected, inherited]

11.77.4.9 bookpot::spoiler_node_delayed::seen_

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

« tghaalgogskductgba sim.hh

11.78 yy::Stacke T, S > Class Template Reference

#include  <ltlparse/stack.hh >
Collaboration diagram for yy::StaekT, S >:
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A

yy::Stack< T, S >

- Seq_

+ Stack()
+ Stack()
+ operatorf]()
+ operatorf]()

seq_

+ push()
+pop()

+ height()
+ begin()
+ end()

Public Types

* typedef S:iteratolterator
* typedef S::const_iterat@onstlterator

Public Member Functions

« Stack()

« Stack(unsigned int n)

e T & operator[](unsigned int i)

« const T &operator[](unsigned int i) const
« void push(const T &t)

* void pop (unsigned int n=1)

« unsigned inheight() const
 Constlteratobegin() const
 Constlteratoend() const

Private Attributes

e Sseq_

template<class T, class S = std::deque T >> class yy::Stack< T, S >
11.78.1 Member Typedef Documentation

11.78.1.1 templatecclass T, class S = std::deque T >> typedef S::const_iteratoryy::Stack< T, S
>::Constlterator

11.78.1.2 templatecclass T, class S = std::deque T >> typedef S:iterator yy::Stack< T, S
> Iterator
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11.78.2 Constructor & Destructor Documentation

11.78.2.1 templatecclass T, class S = std::deque T >> yy::Stack< T, S >::Stack () [inline]

11.78.2.2 templatecclass T, class S = std::deque T >> yy::Stack< T, S >:: Stack (unsigned intn)
[inline]

11.78.3 Member Function Documentation

11.78.3.1 templatesclass T, class S = std::deque T >> Constlterator yy::Stack< T, S >::begin ()
const [inline]

11.78.3.2 templateclass T, class S = std::deque T >> Constlterator yy::Stack< T, S >::end ()
const [inline]

11.78.3.3 templatecclass T, class S = std::deque T >> unsigned intyy::Stack< T, S >::height ()
const [inline]

11.78.3.4 ] templatecclass T, class S = std::dequel >> const T&yy::Stackc T, S >::operator[]
(unsigned inf) const [inline]

11.78.3.5 ] templatecclass T, class S = std::dequd >> T& yy::Stack T, S>::operator[] (unsigned
inti) [inline]

11.78.3.6 templatecclass T, class S = std::deque T >> void yy::Stack< T, S >::pop (unsigned int
n=1) [inline]

11.78.3.7 templatecclass T, class S = std::deque T >> void yy::Stack< T, S >::push (const T &
t) [inline]

11.78.4 Member Data Documentation

11.78.4.1 templatesclass 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

11.79 spot::state Class Reference

Abstract class for states.
#include  <tgba/state.hh >

Inheritance diagram for spot::state:
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+ compare()
+ hash()
+ clone()
+ ~state()
7 \
spot::state_product
spot:istate_bdd spot::state_evtgba_explicit spot::state_explicit _ |‘eﬁ}ﬁ
- - - fight_
# state_ e e state_product()
state_evigba_explicit state_explicit + -
+ state_bdd() : com};alr\ég _explicit() I com[;ar:‘())l it + state_product()
+as_bdd() + hash() + hash() + ~state_product()
+ compare() + clone() + clone() + left()
: 2%?]};(2) + ~state_evtgba_explicit() + ~state_explicit() : gg:’};())are()
+ get_state() + get_state() + hash()
+ 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()

11.79.1 Detailed Description

Abstract class for states.

11.79.2 Constructor & Destructor Documentation

11.79.2.1 virtual spot;:state:~state() [inline, virtual]

11.79.3 Member Function Documentation

11.79.3.1 virtualstatex spot::state::clone () const [pure virtual]
Duplicate a state.

Implemented irspot::state_evtgba_explic#ipot::state_bddspot::state_expligiandspot::state_product

11.79.3.2 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

11.79.3.3 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_evtgba_explic#ipot::state_bddpot::state_expligiandspot::state_product

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

« tgbaktate.hh

11.80 spot::state_bdd Class Reference

#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 comparegconststatexother) 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

e bddstate
BDD representation of the state.

11.80.1 Detailed Description

A state whose representation is a BDD.

11.80.2 Constructor & Destructor Documentation

11.80.2.1 spot::state_bdd::state_bdd (bdd) [inline]
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11.80.3 Member Function Documentation

11.80.3.1 virtual bdd spot::state_bdd::as_bdd () const[inline, virtual]
Return the BDD part of the state.

11.80.3.2 virtualstate _bddk spot::state_bdd::clone () const [virtual]
Duplicate a state.

Implementsspot::state

11.80.3.3 virtual int spot::state_bdd::compare (consttate 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

11.80.3.4 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
11.80.4 Member Data Documentation

11.80.4.1 bddspot::state_bdd::state  [protected]
BDD representation of the state.

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

« tgbasktatebdd.hh

11.81 spot::state_evtgba_explicit Class Reference

States used by spot::itgba_evtgba_explicit.
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#include  <evtgba/explicit.hh >

Inheritance diagram for spot::state_evtgba_explicit:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

T

tate_evigba_explicit

- state_

+ state_evtgba_explicit()

+ compare()

+ hash()

+ clone()

+ ~state_evtgba_explicit()
+ get_state()

Collaboration diagram for spot::state_evtgba_explicit:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

S

spot::evtgba_explicit::state

+in
+out

7

Istate_
/

evtgba_explicit

+ state_evtgba_explicit()
+ compare()

+ hash()
+ clone()
+ ~state_evtgba_explicit()
+ get_state()

Public Member Functions

 state_evtgba_explicftonstevtgha explicit::states)
« virtual int compargconstspot::state-other) const

« virtual size_thash() const
Hash a state.

« virtual state_evtgba_explicit clone() const

Duplicate a state.

* virtual ~state_evtgba_explic{)

 constevtgha_explicit::state get_statd) const
* virtual int compargconststatexother) const =0

Compares two states (that come from the same automaton).
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Private Attributes

 constevtgba_explicit::state state

11.81.1 Detailed Description

States used by spot::tgba_evtgba_explicit.

11.81.2 Constructor & Destructor Documentation

11.81.2.1 spot::state_evtgba explicit::state_evtgba_explicit (consevtgba_explicit::state * )
[inline]

11.81.2.2 virtual spot::state_evtgba_explicitz-state_evtgba_explicit () [inline, virtual]

11.81.3 Member Function Documentation

11.81.3.1 virtualstate evtgba_explici spot::state_evtgba_explicit::clone () const [virtual]
Duplicate a state.

Implementsspot::state

11.81.3.2 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 tleiisffound, 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

11.81.3.3 virtual int spot::state_evtgba_explicit::compare (constspot::state * other) const
[virtual]

11.81.3.4 consevtgba_explicit::statex spot::state_evtgba_explicit::get_state () const

11.81.3.5 virtual size_t spot::state_evtgba_explicit::hash () cons{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
11.81.4 Member Data Documentation

11.81.4.1 consevtgba explicit::statex spot::state_evtgba_explicit::state_ [private]

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

* evtgbaéxplicit.hh

11.82 spot::state_explicit Class Reference

#include  <tgba/tgbaexplicit.hh >

Inheritance diagram for spot::state_explicit:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

spot::state_explicit

- state_

+ state_explicit()

+ compare()

+ hash()

+ clone()

+ ~state_explicit()
+ get_state()

Collaboration diagram for spot::state_explicit:
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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{)

» consttgba_explicit::state get_statg) const
* virtual int compargconststatexother) const =0

Compares two states (that come from the same automaton).

Private Attributes

 consttgba_explicit::state state

11.82.1 Detailed Description

States used bgpot::tgba_explicit

11.82.2 Constructor & Destructor Documentation

11.82.2.1 spot::state_explicit::state_explicit (consgba_explicit::state x s) [inline]

11.82.2.2 virtual spot::state_explicit:~state_explicit() [inline, virtual]
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11.82.3 Member Function Documentation

11.82.3.1 virtualstate_explicit spot::state_explicit::clone () const [virtual]
Duplicate a state.

Implementsspot::state

11.82.3.2 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

11.82.3.3 virtual int spot::state_explicit::compare (consspot::statex other) const [virtual]

11.82.3.4 constgba_explicit::statex spot::state_explicit::get_state () const

11.82.3.5 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.

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 uspod :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
11.82.4 Member Data Documentation

11.82.4.1 constgba_explicit::statex spot::state_explicit::state_ [private]

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

« tgbatgbaexplicit.hh
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11.83 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()

‘f

spot::state_product

+ state_product()
+ state_product()

+ ~state_product()
+ left()

+ right()

+ compare()

+ hash()

+ clone()

Collaboration diagram for spot::state_product:

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

left_
fight_

spot::state_product

- left_
- right_

+ state_product()
+ state_product()

+ ~state_product()
+ left()

+ right()

+ compare()

+ hash()

+ clone()

Public Member Functions

 state_producfstatexleft, statexright)
Constructor.
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* state_producfconststate_produc&o)
Copy constructor.

* virtual ~state_producf)

* statex left () const

* statex right () const

« 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.

11.83.1 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.

11.83.2 Constructor & Destructor Documentation

11.83.2.1 spot::state_product::state_productstate x 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.

11.83.2.2 spot::state_product::state_product (constate product& o)

Copy constructor.

11.83.2.3 virtual spot::state_product:~state_product() [virtual]
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11.83.3 Member Function Documentation

11.83.3.1 virtualstate_product« spot::state_product::clone () const [virtual]
Duplicate a state.

Implementsspot::state

11.83.3.2 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 tleisisffound, 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

11.83.3.3 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(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

11.83.3.4 statex spot::state_product::left () const [inline]

11.83.3.5 statex spot::state_product::right () const [inline]

11.83.4 Member Data Documentation

11.83.4.1 statex spot::state_product::left_ [private]

State from the left automaton.

11.83.4.2 statex spot::state_product::right_ [private]
State from the right automaton.

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

« tgbatgbaproduct.hh
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11.84 spot::state_ptr_equal Struct Reference

An Equivalence Relation fastate  x.
#include  <tgba/state.hh >

Public Member Functions

« bool operator()conststatexleft, conststatexright) const

11.84.1 Detailed Description

An Equivalence Relation festate .
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;

11.84.2 Member Function Documentation

11.84.2.1 bool spot::state_ptr_equal::operator() (consstate x left, const state % right) const
[inline]

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

* tgbaktate.hh

11.85 spot::state_ptr_hash Struct Reference

Hash Function fostate .
#include  <tgba/state.hh >

Public Member Functions

* size_toperator()conststatexthat) const

11.85.1 Detailed Description

Hash Function fostate .
This is meant to be used as a hash functor for Sgish_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;
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11.85.2 Member Function Documentation

11.85.2.1 size_t spot::state_ptr_hash::operator() (constate x that) const [inline]

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

« tgbastate.hh

11.86 spot::state_ptr_less than Struct Reference
Strict Weak Ordering fostate .

#include  <tgba/state.hh >

Public Member Functions

« bool operator()conststatexleft, conststatexright) const

11.86.1 Detailed Description

Strict Weak Ordering fostate .
This is meant to be used as a comparison functor for 8@ 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.
std::map<spot::state *, int, spot:state_ptr_less_than> seen;

11.86.2 Member Function Documentation

11.86.2.1 bool spot::state_ptr_less_than::operator() (consttate = left, const state * right) const
[inline]

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

« tgbaktate.hh

11.87 spot::string_hash Struct Reference
A hash function for strings.

#include <misc/hash.hh >

Public Member Functions

« size_toperator()const std::string &s) const

11.87.1 Detailed Description

A hash function for strings.
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11.87.2 Member Function Documentation

11.87.2.1 size_t spot::string_hash::operator() (const std::string &) const [inline]

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

* mischash.hh

11.88 spot::symbol Class Reference

#include  <evtgba/symbol.hh >

Public Member Functions

* const std::string &name() const
« void ref () const
* void unref() const

Static Public Member Functions

« static conssymbolx instancgconst std::string &name)
« static unsignedhstance_coun()

Number of instantiated atomic propositions. For debugging.

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

Protected Types

* typedef std::mag const std::string, constymbolx > map

Protected Member Functions

« intref_count () const
« symbol(const std::stringsname)
» ~symbol()

Static Protected Attributes

* staticmapinstances_

Private Member Functions

« symbol(constsymbol&)
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Private Attributes

* const std::strings name_
Undefined.

e intrefs_

11.88.1 Member Typedef Documentation

11.88.1.1 typedef std::mapiconst std::string, const symbok>  spot::symbol::map
[protected]

11.88.2 Constructor & Destructor Documentation

11.88.2.1 spot::symbol::symbol (const std::strings namé [protected]

11.88.2.2 spot::symbolssymbol() [protected]

11.88.2.3 spot::symbol::symbol (constymbol &) [private]

11.88.3 Member Function Documentation

11.88.3.1 static std::ostream& spot::symbol::dump_instances (std::ostream &) [static]

List all instances of atomic propositions. For debugging.

11.88.3.2 static conssymbokk spot::symbol::instance (const std::string &name [static]

11.88.3.3 static unsigned spot::symbol::instance_count (Jstatic]

Number of instantiated atomic propositions. For debugging.

11.88.3.4 const std::string& spot::symbol::name () const

11.88.3.5 void spot::symbol::ref () const

11.88.3.6 int spot::symbol::ref_count_() const [protected]

11.88.3.7 void spot::symbol::unref () const

11.88.4 Member Data Documentation

11.88.4.1 map spot::symbol::iinstances_ [static, protected]

11.88.4.2 const std::string spot::symbol::name_ [private]
Undefined.
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11.88.4.3

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

* evtgbasymbol.hh

intspot::symbol::refs_ [mutable, private]

11.89 spot::tgba Class Reference

A Transition-based Generalized Blichi Automaton.

#include

<tgba/tgba.hh

>

Inheritance diagram for spot::tgba:

- last_support_conditions_input

- last_support_conditions_ou

- last_support_variables_inpu

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()
+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()

# tgba()

# compute_support_conditions()

# compute_support_variables()

spot::tgba_explicit

spot::tgba_bdd_concrete

# name_state_map_

# state_name_map_

# dict_

#init_

# all_acceptance_conditions_

# neg_acceptance_conditions_

# all_acceptance_conditions_computed

spot::tgba_product

#data_
#init_

+ 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()

+ create_transition()

+ add_condition()

+ add_conditions()

+ declare_acceptance_condition()
+ copy_acceptance_conditions_of()
+ has_acceptance_condition()

+ add_acceptance_condition()

+ add_acceptance_conditions()

+ complement_all_acceptance_conditions()
+ merge_transitions()
+add_state()

+ ~tgba_explicit()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()

# compute_support_conditions()
# compute_support_variables()

# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

- dict_

- left_

- right_

- left_acc_complement_

- right_acc_complement_

- all_acceptance_conditions_
- neg_acceptance_conditions_

spot::tgba_tba_proxy

#acc_cycle_
—a_
- the_acceptance_cond_

+ tgba_product()

+ ~tgba_product()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ transition_annotation()

+ 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()

+ transition_annotation()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

Collaboration diagram for spot::tgba:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

N

[
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_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

Public Member Functions

* virtual ~tgba()
* virtual statex get_init_state) const =0
Get the initial state of the automaton.

« virtual tgha_succ_iteratox succ_iter(conststate xlocal_state, consttatexglobal_state=0, const
tgbaxglobal_automaton=0) const =0

Get an iterator over the successordatal_state

« 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

« virtual bdd_dict« get_dict() const =0

Get the dictionary associated to the automaton.

« virtual std::stringformat_stat€conststatexstatg const =0
Format the state as a string for printing.

« virtual std::stringtransition_annotatiofconsttgba_succ _iteratost) const
Return a possible annotation for the transition pointed to by the iterator.

* virtual statex project_stat¢conststatexs, constgbasxt) const
Project a state on an automaton.

« virtual bddall_acceptance_conditioifsconst =0
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Return the set of all acceptance conditions used by this automaton.

« virtual int number_of_acceptance_conditighgsonst
The number of acceptance conditions.

« virtual bddneg_acceptance_conditiof)sonst =0
Return the conjuction of all negated acceptance variables.

Protected Member Functions

* tgba()
* virtual bddcompute_support_conditioifsonststatexstat§ const =0
Do the actual computation afiba::support_conditions()

« virtual bddcompute_support_variablésonststatexstat§ const =0
Do the actual computation afba::support_variables()

Private Attributes

« conststatex last_support_conditions_input_
bddlast_support_conditions_output_
conststatex last_support_variables_input_
bddlast_support_variables_output

e intnum_acc_

11.89.1 Detailed Description

A Transition-based Generalized Blichi Automaton.

The acronym TGBA (Transition-based Generalized Buchi Automaton) was coined by Dimitra Gian-
nakopoulou and Flavio Lerda in "From States to Transitions: Improving Translation of LTL Formulae
to Buchi 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 functigefs.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.

11.89.2 Constructor & Destructor Documentation

11.89.2.1 spot::tgba::tgha () [protected]

11.89.2.2 virtual spot::itgba:~tgba () [virtual]
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11.89.3 Member Function Documentation

11.89.3.1 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. l.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.

11.89.3.2 virtual bdd spot::itgba::compute_support_conditions (conststate * statg const
[protected, pure virtual]

Do the actual computation ¢dba::support_conditions()

Implemented irspot::tgba_bdd_concretepot::tgba_producandspot::tgba_tba_proxy

11.89.3.3 virtual bdd spot::tgba::compute_support_variables (conststate « statg const
[protected, pure virtual]

Do the actual computation ¢dba::support_variables()

Implemented irspot::tgba_bdd_concretegpot::tgba_producaindspot::tgba_tba_proxy

11.89.3.4 virtual std:string spot::tgba::format_state (const state * statd const [pure
virtual]

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

11.89.3.5 virtualbdd_dict* 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.

11.89.3.6 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.

11.89.3.7 virtual bdd spot::tgba::neg_acceptance_conditions () consfpure virtual]
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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]&!Acclb]&!Acc|c]

This is useful when making products: each operand’s condition set should be augmented wij the
acceptance_conditionggj the other operand.

Implemented inspot::tgba_bdd_concretspot::tgba_explicjt spot::tgba_productand spot::tgba_tba_-
proxy.

11.89.3.8 virtual int spot::tgba::number_of acceptance_conditions () constvirtual]

The number of acceptance conditions.

11.89.3.9 virtualstatex spot::tgba::project_state (conststatex s, consttgba * t) const [virtual]

Project a state on an automaton.

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

11.89.3.10 virtualtgba_succ_iterator spot::tgba::succ_iter (conststate x local_state conststate
global_state= 0, consttgba * global_automaton= 0) const [pure virtual]

Get an iterator over the successorsonfal_state

The iterator has been allocated witbw. It is the responsability of the caller telete 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::itgba tba_ proxy
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11.89.3.11 hdd spot::tgba::support_conditions (constate * statg const
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.

11.89.3.12 bdd spot::tgba::support_variables (condtate x statg const

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.

11.89.3.13 virtual std::string spot::tgba::transition_annotation (consttgba_succ_iteratorx t) const
[virtual]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.

Parameters:
t anon-dondgba_succ_iteratdor this automata

Reimplemented ispot::tgba_productndspot::tgba_tba_proxy

11.89.4 Member Data Documentation

11.89.4.1 consstatex spot::tgba::last _support_conditions_input_ [mutable, private]

11.89.4.2 bddspot::itgba::last_support_conditions_output_ [mutable, private]

11.89.4.3 consstatex spot::tgba::last_support_variables_input_ [mutable, private]

11.89.4.4 bddspot::tgba::last_support_variables_output_ [mutable, private]

11.89.4.5 intspot::itgba::num_acc_ [mutable, private]

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

* tgbatgba.hh
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11.90 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_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_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:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output__
- last_support_variables_input_

- last_support_variables_output_

spot::tgba_bdd_core_data

+ relation

+ acceptance_conditions

+ all_acceptance_conditions
+ now_set

+ next_set

- num_acc_ + nownext_set
+ notnow_set
+ ~tgba() + notnext_set
+ get_init_state() +var_set
+ succ_iter() e

+ support_conditions()
+ support_variables()

+ notvar_set
+ varandnext_set
+ acc_set

+get_dict() + notacc_set
+ format_state() + negacc_set
+ transition_annotation() +dict

+ project_state()
+ all_acceptance_conditions() + tgba_bdd_core_data()

+ number_of_acceptance_conditions() + tgba_bdd_core_data()

+ neg_acceptance_conditions() + tgba_bdd_core_data()

# tgba() + operator=()

# compute_support_conditions() + declare_now_next()

# compute_support_variables() + 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=()

Public Member Functions

 tgba_bdd_concretfgonsttgba_bdd_factorgfact)
Construct atgba_bdd_concretwith unknown initial state.

 tgba_bdd_concretgonsttgba_bdd_factorgfact, bdd init)
Construct atgba_bdd_concreteith known initial state.

virtual ~tgba_bdd_concret@
virtual void set_init_statébdd s)

Set the initial state.

virtual state_bddk get_init_statd) const
Get the initial state of the automaton.

» bddget_init_bdd() const
Get the initial state directly as a BDD.

« virtualtgba_succ_iterator_concretsucc_iter(conststatexlocal_state, consttatexglobal_state=0,
consttgbaxglobal_automaton=0) const

Get an iterator over the successordafal_state

« virtual std::stringformat_stat€conststatexstatg const
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Format the state as a string for printing.

« virtual bdd_dict« get_dict() const
Get the dictionary associated to the automaton.

 consttgha_bdd_core_da get core_datf) 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)onst
Return the conjuction of all negated acceptance variables.

« bddsupport_conditiongconststatexstat§ const
Get a formula that must hold whatever successor is taken.

« bddsupport_variableonststatexstatg§ const
Get the conjunctions of variables tested by the outgoing transitioatatd

« virtual std::stringtransition_annotatiofconsttgba_succ _iteratoit) const
Return a possible annotation for the transition pointed to by the iterator.

« virtual statex project_statéconststatexs, constgbasxt) const
Project a state on an automaton.

« virtual intnumber_of_acceptance_conditidhsonst
The number of acceptance conditions.

Protected Member Functions

« virtual bddcompute_support_conditioiisonststatesstat§ const
Do the actual computation afba::support_conditions()

« virtual bddcompute_support_variablésonststatexstat§ const
Do the actual computation aéfba::support_variables()

Protected Attributes

e tgba_bdd_core_datiata
Core data associated to the automaton.

e bddinit_
Initial state.
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Private Member Functions
 tgha_bdd_concretfgonsttgba_bdd_concre)
 tgha_bdd_concreig tgba bdd_concrete::operatdiconsttgba_bdd_concrei&)

11.90.1 Detailed Description

A concretespot::tgbamplemented using BDDs.

11.90.2 Constructor & Destructor Documentation

11.90.2.1 spot::itgba_bdd_concrete::tgba _bdd_concrete (corigba_bdd_factory & fact)
Construct ggba_bdd_concretgith unknown initial state.

set_init_state(3hould be called later.

11.90.2.2 spot::itgba_bdd_concrete::tgba_bdd_concrete (congtba_bdd_factory & fact, bdd init)

Construct ggba_bdd_concretgith known initial state.

11.90.2.3 virtual spot:itgba_bdd_concretex-tgba_bdd_concrete() [virtual]

11.90.2.4 spot::tgba_bdd_concrete::tgba_bdd_concrete (const tgba bdd_concrete &)
[private]

11.90.3 Member Function Documentation

11.90.3.1 virtual bdd spot::tgba_bdd_concrete::all_acceptance_conditions () condiirtual]

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

11.90.3.2 virtual bdd spot::tgba bdd_concrete::compute_support_conditions (constate = state
const [protected, virtual]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgbha

11.90.3.3 virtual bdd spot::itgba _bdd_concrete::compute_support_variables (constate x statg
const [protected, virtual]

Do the actual computation ¢gba::support_variables()

Implementsspot::tgha
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11.90.3.4 virtual std::string spot::tgba_bdd_concrete::format_state (conststate x statd const
[virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::tgba

11.90.3.5 constgba bdd core dat& spot::itgba_bdd_concrete::get_core_data () const
Get the core data associated to this automaton.

These data includes the various BDD used to represent the relation, encode variable sets, Next-to-Now
rewrite rules, etc.

11.90.3.6 virtualbdd_dictx 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

11.90.3.7 bdd spot::tgba_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;

11.90.3.8 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

11.90.3.9 virtual bdd spot::tgba_bdd_concrete::neg_acceptance_conditions () congtirtual]

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
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11.90.3.10 virtual int spot:tgba::number_of acceptance_conditions () consfvirtual,
inherited]

The number of acceptance conditions.

11.90.3.11 virtual statex spot::itgba::project state (const state * s, const tgha x t) const
[virtual, inherited]

Project a state on an automaton.

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

11.90.3.12 virtual void spot::tgba_bdd_concrete::set_init_state (bdg) [virtual]

Set the initial state.

11.90.3.13 virtualtgba succ_iterator_concrete spot::tgba _bdd_concrete::succ_iter (consstate *
local_state conststate x global_state= 0, consttgba * global_automatore 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::tgba

11.90.3.14 bdd spot::tgba::support_conditions (constate x statg const [inherited]

Get a formula that must hold whatever successor is taken.

Returns:
A formula which must be verified for all successorsstdte
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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.

11.90.3.15 bdd spot::tgba::support_variables (consttate 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.

11.90.3.16 tgba_bdd_concret& spot::itgba_bdd_concrete::tgba_bdd_concrete::operator= (const
tgba_bdd_concrete&) [private]

11.90.3.17 virtual std::string spot::tgba::transition_annotation (consttgba_succ_iteratorx t) const
[virtual, inherited]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.

Parameters:
t anon-dondgba_succ_iteratdor this automata

Reimplemented ispot::tgba_productindspot::itgba_tba_proxy

11.90.4 Member Data Documentation
11.90.4.1 tgba_bdd_core_dataspot::tgba_bdd_concrete::data_ [protected]

Core data associated to the automaton.

11.90.4.2 bddspot::tgba bdd_concrete::init_ [protected]
Initial state.

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

* tgbatgbabddconcrete.hh

11.91 spot::itgba_bdd_concrete_factory Class Reference

Helper class to build apot::tgba_bdd_concretdbject.
#include  <tgba/tgbabddconcretefactory.hh >

Inheritance diagram for spot::tgba_bdd_concrete_factory:
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spot::tgba_bdd_factory

+ get_core_data()

_factory

+ 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:

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()

data_

+ 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 ~tgba_bdd_concrete_factofy
int create_statéconstltl::formula xf)

Get the core data for the new automata.

tgba_bdd_concrete_factoflydd_dictxdict)

int create_atomic_proftonstltl::formula «f)
void declare_acceptance_conditiodd b, consttl::formula xa)
consttgba_bdd_core_data get core_daté) const
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» 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

» tgba_bdd_core_datiata_
Core data for the new automata.

e acc_map acc_
BDD associated to each acceptance condition.

11.91.1 Detailed Description

Helper class to build apot::tgba_bdd_concretdbject.

11.91.2 Member Typedef Documentation

11.91.2.1 typedef Sgi::hash_magpconstltl::formula x, bdd, ptr_hash<ltl::formula > > spot::tgba_-
bdd_concrete_factory::acc_map_ [private]

11.91.3 Constructor & Destructor Documentation

11.91.3.1 spot:itgba_bdd_concrete_factory::tgba_bdd_concrete_factorigdd_dict  dict)

11.91.3.2 virtual spot::tgba_bdd_concrete_factory=-tgha _bdd_concrete_factory() [virtual]

11.91.4 Member Function Documentation

11.91.4.1 void spot::tgba_bdd_concrete_factory::constrain_relation (bddew_re)

Add a new constraint to the relation.
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11.91.4.2 intspot::tgba_bdd_concrete_factory::create_atomic_prop (conbt: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().

11.91.4.3 intspot:itgba_bdd_concrete_factory::create_state (congit: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.

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().

11.91.4.4 void spot:itgba bdd_concrete factory::declare_acceptance_condition (bdd, 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

11.91.4.5 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_dataedr dict()

11.91.4.6 consttgba bdd_core dat#& spot::tgba bdd_concrete factory::get core_data () const
[virtual]

Get the core data for the new automata.

Implementsspot::tgba_bdd_factory
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11.91.4.7 bdd_dictx spot::tgba_bdd_concrete_factory::get_dict () const

11.91.5 Member Data Documentation
11.91.5.1 acc_map_spot::tgba _bdd_concrete_factory::acc_ [private]

BDD associated to each acceptance condition.

11.91.5.2 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

11.92 spot::itgba_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()
+ is_registered_proposition()
+ is_registered_state()
+ is_registered_acceptance_variable()
# unregister_variable()
- bdd_dict()
- operator=()
* is_registered_proposition()
* is_registered_state()
* is_registered_acceptance_variable()
)
‘dict

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()

Public Member Functions

» tgba_bdd_core_datadd_dict«dict)
Default constructor.

tgba_bdd_core_dataonsttgba_bdd_core_datkcopy)
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.
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« void declare_atomic_profbdd var)
Update the variable sets to take a new automic proposition into account.

« void declare_acceptance_conditigodd 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
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The negative conjunction of all variables which are acceptance conditions.

* bdd_dictx dict

The dictionary used by the automata.

11.92.1 Detailed Description

Core data for a TGBA encoded using BDDs.

11.92.2 Constructor & Destructor Documentation

11.92.2.1 spot::tgba_bdd_core_data::tgba_bdd_core_datadd_dict « dict)
Default constructor.

Initially all variable set are empty and thelation is true.

11.92.2.2 spot::tgba_bdd_core_data::tgba_bdd_core_data (cortgba_bdd_core_data& copy)

Copy constructor.

11.92.2.3 spot:itgba_bdd_core_data::tgba _bdd_core_data (conigba_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.
11.92.3 Member Function Documentation
11.92.3.1 void spot::tgba_bdd_core_data::declare_acceptance_condition (bpicbm)

Update the variable sets to take a new acceptance condition into account.

11.92.3.2 void spot::tgba_bdd_core_data::declare_atomic_prop (bddhr)

Update the variable sets to take a new automic proposition into account.

11.92.3.3 void spot::tgba_bdd_core_data::declare_now_next (bdww, bdd next)

Update the variable sets to take a new pair of variables into account.

11.92.3.4 consttgba _bdd_core_dat& spot::tgba_bdd_core_data::operator= (const tgba_bdd_-
core_data& copy)

11.92.4 Member Data Documentation

11.92.4.1 bddspot::tgba_bdd_core_data::acc_set

The (positive) conjunction of all variables which are acceptance conditions.
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11.92.4.2 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.

11.92.4.3 bddspot::tgba _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.

11.92.4.4 bdd_dict* spot::tgba_bdd_core_data::dict

The dictionary used by the automata.

11.92.4.5 bddspot:itgba bdd core_data::negacc_set

The negative conjunction of all variables which are acceptance conditions.

11.92.4.6 bddspot::tgba_bdd_core_data::next_set

The conjunction of all Next variables, in their positive form.

11.92.4.7 bddspot:;tgba bdd_core data::notacc_set

The (positive) conjunction of all variables which are not acceptance conditions.

11.92.4.8 bddspot::tgba _bdd_core_data::notnext_set

The (positive) conjunction of all variables which are not Next variables.
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11.92.4.9 bddspot::tgba _bdd_core_data::notnow_set

The (positive) conjunction of all variables which are not Now variables.

11.92.4.10 bddspot::itgha bdd_core_data::notvar_set

The (positive) conjunction of all variables which are not atomic propositions.

11.92.4.11 bddspot::tgba_bdd_core_data::now_set

The conjunction of all Now variables, in their positive form.

11.92.4.12 bddspot::tgba bdd_core_data::nownext_set

The conjunction of all Now and Next variables, in their positive form.

11.92.4.13 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

11.92.4.14 bddspot::tgba_bdd_core_data::var_set

The (positive) conjunction of all variables which are atomic propositions.

11.92.4.15 bddspot::itgba 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

11.93 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.

11.93.1 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.

11.93.2 Member Function Documentation

11.93.2.1 virtual consttgba 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

11.94 spot::itgba_explicit Class Reference

#include  <tgba/tgbaexplicit.nh >

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_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_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()

+ create_transition()

+ add_condition()

+ add_conditions()

+ declare_acceptance_condition()
+ copy_acceptance_conditions_of()
+ has_acceptance_condition()

+ add_acceptance_condition()

+ add_acceptance_conditions()

+ complement_all_acceptance_conditions()
+ merge_transitions()

+ add_state()

+ ~tgba_explicit()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

spot::tgba_reduc

# scc_computed_

# root_

#h_

# state_scc_

# state_scc_v_

# state_predecessor_map_
#si_

# seen_

#acc_

+ tgba_reduc()

+ ~tgba_reduc()

+ quotient_state()

+ quotient_state()

+ delete_transitions()

+ 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()

# merge_state_delayed()
# delete_scc()
#is_terminal()
#is_not_accepting()

# remove_acc()
#Temove_sco()
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Collaboration diagram for spot::tgba_explicit:

spot::bdd_dict
+ now_map
+ now_formula_map
+var_map
+ var_formula_map
spot::tgba +acc_map
+ acc_formula_map
- last_support_conditions_input_ + next_to_now
- last_support_conditions_output_ + now_to_next
- last_support_variables_input_ # var_refs
- last_support_variables_output_ # free_annonymous_list_of
- num_acc
— + bdd_dict()
+ ~tgba() + ~bdd_dict()
+ get_init_state() + register_proposition()
+ succ_iter() + register_propositions()
+ support_conditions() + register_state()
+ support_variables() + register_acceptance_variable()
+ get_dict() + register_acceptance_variables()
+ format_state() + register_anonymous_variables()
+ transition_annotation() + register_all_variables_of()
+ project_state() + unregister_all_my_variables()
+ all_acceptance_conditions() + unregister_variable()
+ number_of_acceptance_conditions() + dump()
+ neg_acceptance_conditions() + assert_emptiness()
# tgba() + is_registered_proposition()
# compute_support_conditions() + is_registered_state()
# compute_support_variables() + is_registered_acceptance_variable()
# unregister_variable()
- bdd_dict()
- operator=()
* is_registered_proposition()
* is_registered_state()
* is_registered_acceptance_variable()
A
dict_

# 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()

+ create_transition()

+ add_condition()

+ add_conditions()

+ declare_acceptance_condition()
+ copy_acceptance_conditions_of()
+ has_acceptance_condition()

+ add_acceptance_condition()

+ add_acceptance_conditions()

+ complement_all_acceptance_conditions()
+ merge_transitions()

+ add_state()

+ ~tgba_explicit()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()

# compute_support_conditions()
# compute_support_variables()

# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

Public Types

« typedef std::lisk transitionx > state

Public Member Functions

tgba_explicit(bdd_dict«dict)

statex set_init_stat¢const std::string &tatg

transitionsx create_transitiofconst std::string &source, const std::string &dest)
« transitionx create_transitiofstatexsource, consstatexdest)
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« void add_conditior{transition«t, constltl::formula xf)
« void add_conditiongtransitionxt, bdd f)

This assumes that all variablesfirare known from dict.

« void declare_acceptance_conditi@onstltl::formula xf)
« void copy_acceptance_conditions (0bnsttgbaxa)

Copy the acceptance conditions of a tgba.

* boolhas_acceptance_conditi@@onstltl::formula *f) const
 void add_acceptance_conditi@nansition«t, constltl::formula xf)
 void add_acceptance_conditiofiteansitionst, bdd f)

This assumes that all acceptance conditionsare known from dict.

« void complement_all_acceptance_conditignhs
 void merge_transition§
« statex add_statéconst std::string &name)
« 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_dict« get_dict() const

Get the dictionary associated to the automaton.

« virtual std::stringformat_stat€constspot::statestatg const
« virtual bddall_acceptance_conditiofsconst

Return the set of all acceptance conditions used by this automaton.

« virtual bddneg_acceptance_conditiof)const
Return the conjuction of all negated acceptance variables.

« virtual tghba_succ_iteratox succ_iter(conststate«xlocal_state, cons$tatexglobal_state=0, const
tgbaxglobal_automaton=0) const =0

Get an iterator over the successordatal_state

« bddsupport_conditionfconststatexstatg const
Get a formula that must hold whatever successor is taken.

» bddsupport_variableonststatexstatg§ const
Get the conjunctions of variables tested by the outgoing transitioatat#

« virtual std::stringformat_stat€conststatexstatg const =0
Format the state as a string for printing.

« virtual std::stringtransition_annotatiofconsttgba_succ _iteratost) const
Return a possible annotation for the transition pointed to by the iterator.

* virtual statex project_stat¢conststatexs, constgbaxt) const
Project a state on an automaton.
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« virtual int number_of_acceptance_conditidhsonst
The number of acceptance conditions.

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

Protected Member Functions

virtual bddcompute_support_conditiofgsonstspot::statexstat§ const
virtual bddcompute_support_variablésonstspot::statexstatg const
bddget_acceptance_conditigoonstltl::formula «f)

virtual bddcompute_support_conditiotfsonststatexstatg const =0

Do the actual computation afba::support_conditions()

virtual bddcompute_support_variablésonststatexstatg const =0
Do the actual computation afba::support_variables()

Protected Attributes

* NS_mamame_state_map_

* Sn_maystate_name_map_

bdd_dictx dict_

* tgba_explicit::state init_
bddall_acceptance_conditions_

» bddneg_acceptance_conditions_
 boolall_acceptance_conditions_computed__

Private Member Functions

« tgha_explicit(consttgba_explicit&other)

 tgha_explicit& tgba_explicit::operatorfconsttgba_explicit&other)
Classes

« structtransition
Explicit transitions (used bgpot::tgha_explicit

11.94.1 Detailed Description

Explicit representation of spot::tgha
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11.94.2 Member Typedef Documentation

11.94.2.1 typedef Sgi::hash_mapconst std::string, tgba explicit::statex,  string_hash>
spot::tgba_explicit::ns_map [protected]

11.94.2.2 typedef Sgi::hash_mapconst tgba_ explicit::statex, std::string, ptr_hash<tgba_ -
explicit::state> > spot::itgba_explicit::sn_map [protected]

11.94.2.3 typedef std::listtransition x> spot::itgba_explicit::state

11.94.3 Constructor & Destructor Documentation

11.94.3.1 spot:tgba_explicit::tgba_explicitlpdd_dict * dict)

11.94.3.2 virtual spot::tgba_explicit:~tgba_explicit () [virtual]

11.94.3.3 spot::itgba_explicit::tgba_explicit (constgba_explicit & other) [private]

11.94.4 Member Function Documentation

11.94.4.1 void spot::tgba_explicit::add_acceptance_conditiotrénsition « t, constltl::formula x f)

11.94.4.2 void spot::tgba_explicit::add_acceptance_conditiong#nsition « t, bdd f)

This assumes that all acceptance conditiorfsare known from dict.

11.94.4.3 void spot::tgba_explicit::add_conditiontfansition = t, constltl::formula * f)

11.94.4.4 void spot::tgba_explicit::add_conditionstfansition x t, bdd f)

This assumes that all variablesfimre known from dict.

11.94.4.5 stater spot::itgba_explicit::add_state (const std::string & nameé

Return thetgha_explicit::statéor name creating the state if it does not exist.

11.94.4.6 virtual bdd spot::tgba_explicit::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. I.e., the union of the acceptiong conditions of all transition in the SCC should
be equal to the result of this function.

Implementsspot::tgha

11.94.4.7 void spot::tgba_explicit::complement_all_acceptance_conditions ()
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11.94.4.8 virtual bdd spot::tgba::compute_support_conditions (conststate * stat§ const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_conditions()

Implemented irspot::tgha bdd_concretgpot::tgba_producaindspot::tgba_tba proxy

11.94.4.9 virtual bdd spot::tgba_explicit::compute_support_conditions (consspot::state x state
const [protected, virtual]

11.94.4.10 virtual bdd spot:tgba::compute_support_variables (conststate * statg const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_variables()

Implemented irspot::tgba_bdd_concretspot::tgba productndspot::tgba_tba_proxy

11.94.4.11 virtual bdd spot::itgba_explicit::compute_support_variables (consspot::state x state
const [protected, virtual]

11.94.4.12 void spot::tgha_explicit::copy_acceptance_conditions_of (congba * a)
Copy the acceptance conditions of a tgba.

If used, this function should be called before creating any transition.

11.94.4.13 transition* spot::tgba_explicit::create_transition (Statex source conststate x des})

11.94.4.14 transition* spot::tgba_explicit::create_transition (const std::string & source const
std::string & des)

11.94.4.15 void spot::tgba_explicit::declare_acceptance_condition (corgtformula =« f)

11.94.4.16 virtual std::string spot::itgba::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_concretegpot::tgba_producandspot::tgba_tba_proxy

11.94.4.17 virtual std::string spot::tgba_explicit::format_state (constspot::state x stat§ const
[virtual]

Reimplemented ispot::tgba reduc

11.94.4.18 bdd spot:tgba_explicit::get_acceptance_condition  (constltl::formula x )
[protected]
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11.94.4.19 virtualbdd_dictx spot::tgba_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::tgba

11.94.4.20 virtualspot::statex spot::tgba_explicit::get_init_state () const [virtual]
Get the initial state of the automaton.

The state has been allocated wikw. It is the responsability of the caller telete it when no longer
needed.

Implementsspot::tgha

11.94.4.21 bool spot::itgba_explicit::has_acceptance_condition (coistformula = f) const

11.94.4.22 void spot::tgba_explicit::merge_transitions ()

11.94.4.23 virtual bdd spot::tgba_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]&!Acclb]&!Acc|c]

This is useful when making products: each operand’s condition set should be augmented wéh_the
acceptance_conditionsgj the other operand.

Implementsspot::tgha

11.94.4.24 virtual int spot:tgba::number_of acceptance_conditions () consfvirtual,
inherited]

The number of acceptance conditions.

11.94.4.25 virtual statex spot::itgba::project state (const state * s, const tgha x t) const
[virtual, inherited]

Project a state on an automaton.

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
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11.94.4.26 statex spot::tgba_explicit::set_init_state (const std::string & statg

11.94.4.27 virtualtgba_succ_iteratos spot::tgba::succ_iter (conststate x local_state conststate
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 telete 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, Olddkte state
global_statds not adopted bgucc_iter

global_automatonin a product, the global product automaton. Otherwise, 0.

Implemented irspot::tgba_bdd_concretgpot::tgba_producandspot::tgba_tba_proxy

11.94.4.28 virtualtgba_succ_iteratos spot::tgba_explicit::succ_iter (constspot::state« local_state
constspot::statex global_state= 0, consttgba x global_automator= 0) const [virtual]

11.94.4.29 bdd spot::tgba::support_conditions (consttate « 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 tsucc_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.

11.94.4.30 bdd spot::tgba::support_variables (consttate x statg 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.

11.94.4.31 tgba_explicit& spot::tgba_explicit::tgba_explicit::operator= (const tgba_explicit &
other) [private]
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11.94.4.32 virtual std::string spot::tgba::transition_annotation (consttgba_succ_iteratorx t) const
[virtual, inherited]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.

Parameters:
t anon-dondgba_succ_iteratdor this automata

Reimplemented ispot::tgba productindspot::tgba_tba_ proxy

11.94.5 Member Data Documentation

11.94.5.1 bddspot::tgba_explicit::all_acceptance_conditions_ [mutable, protected]

11.94.5.2 bool spot::itgba_explicit::all_acceptance_conditions_computed_[mutable,
protected]

11.94.5.3 bdd_dict« spot::itgba_explicit::dict_  [protected]

11.94.5.4 tgba_explicit::statex spot::tgba_explicit::init_  [protected]
11.94.5.5 ns_mapspot::itgha_explicit::name_state_map_ [protected]
11.94.5.6 bddspot::tgba explicit::neg_acceptance_conditions_[protected]

11.94.5.7 sn_mapspot::tgba_explicit::state_name_map_ [protected]

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

« tgbatgbaexplicit.hh

11.95 spot::tgba_explicit::transition Struct Reference
Explicit transitions (used bgpot::tgba_explic)t

#include  <tgba/tgbaexplicit.nh >

Public Attributes

« bddcondition
« bddacceptance_conditions
 conststatex dest

11.95.1 Detailed Description

Explicit transitions (used bgpot::tgba_explicjt
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11.95.2 Member Data Documentation

11.95.2.1 bddspot::tgba_explicit::transition::acceptance_conditions

11.95.2.2 bddspot::tgba_explicit::transition::condition

11.95.2.3 consstatex spot::tgba_explicit::transition::dest

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

* tgbatgbaexplicit.hh

11.96 spot::itgba_explicit_succ_iterator Class Reference

#include  <tgba/tgbaexplicit.nhh >

Inheritance diagram for spot::tgba_explicit_succ _iterator:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
* first()

* next()

* done()

* current_state()

* current_condition()

* current_acceptance_conditions()

?

spot::tgba_explicit_succ_iterator

-1
- 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()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
* first()

* next()

*done()

* current_state()

* current_condition()

* current_acceptance_conditions()

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_staté) 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_conditiof)sonst
Get the acceptance conditions on the transition leading to this successor.

Private Attributes

e consttgba_explicit::state s_
 tgba_explicit::state::const_iteratior
« bddall_acceptance_conditions__
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11.96.1 Detailed Description

Successor iterators used fyot::tgba_explicit

11.96.2 Constructor & Destructor Documentation

11.96.2.1 spot::tgba_explicit_succ_iterator::tgba_explicit_succ_iterator (conggba_explicit::state
x S, bdd all_acg

11.96.2.2 virtual spot::itgba_explicit_succ_iterator:~tgba_explicit_succ_iterator () [inline,
virtual]

11.96.3 Member Function Documentation

11.96.3.1 virtual bdd spot::tgba_explicit_succ_iterator::current_acceptance_conditions () const
[virtual]

Get the acceptance conditions on the transition leading to this successor.

Implementsspot::tgha_succ_iterator

11.96.3.2 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::itgba_succ_iterator

11.96.3.3 virtual state_explicit spot::itgba_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::itgba_succ_iterator

11.96.3.4 virtual bool spot::itgba_explicit_succ_iterator::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.

for (s->first(); !s->done(); s->next())

Implementsspot::itgba_succ_iterator
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11.96.3.5 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.
Warning:

One should always catlone() to ensure there is a successor, even diftst() . A common trap
is to assume that there is at least one successor: this is wrong.

Implementsspot::tgba_succ_iterator

11.96.3.6 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::itgba_succ_iterator

11.96.4 Member Data Documentation

11.96.4.1 bddspot::tgba_explicit_succ_iterator::all_acceptance_conditions_[private]

11.96.4.2 tgba_explicit::state::const_iterator spot::tgha_explicit_succ_iterator::i_ [private]

11.96.4.3 constgba_explicit::statex spot::tgba_explicit_succ_iterator::s_ [private]

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

« tgbatgbaexplicit.hh

11.97 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_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

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()

+ transition_annotation()

+ 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_

+ now_map
+ now_formula_map
+var_map

+ var_formula_map

+acc_map

+ acc_formula_map
+ next_to_now

+ now_to_next

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

- last_support_variables_input_ # var_refs
- last_support_variables_output_ # free_annonymous_list_of
- num_acc_ -
+ bdd_dict()
+ ~tgba() + ~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()

+ is_registered_proposition()

+ is_registered_state()

+ is_registered_acceptance_variable()
# unregister_variable()

- bdd_dict()

- operator=()

* is_registered_proposition()

* is_registered_state()
*is_registered_acceptance_variable()

)
)

I left
|right_

7

/ dict_
/

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()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()
+ neg_acceptance_conditions(
# compute_support_conditions
# compute_support_variables()
- tgba_product()

- tgba_product::operator=()

Public Member Functions

)
()

 tgba_productconsttgbaxleft, consttgbaxright)

Constructor.

virtual ~tgba_product)
virtual statex get_init_statd) const

Get the initial state of the automaton.

consttgbaxglobal_automaton=0) const

virtual tgba_succ_iterator_produetsucc_iter(conststatexlocal_state, condtatexglobal _state=0,

Get an iterator over the successordatal_state

virtual bdd_dictx get_dict() const
Get the dictionary associated to the automaton.

virtual std::stringformat_statéconststatexstatg const
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Format the state as a string for printing.

« virtual std::stringtransition_annotatiofconsttgba_succ_iteratoit) const
Return a possible annotation for the transition pointed to by the iterator.

* virtual statex project_stat¢conststatexs, constgbaxt) const
Project a state on an automaton.

« virtual bddall_acceptance_conditioifsconst
Return the set of all acceptance conditions used by this automaton.

« virtual bddneg_acceptance_conditiof)onst
Return the conjuction of all negated acceptance variables.

« bddsupport_conditiongconststatexstat§ const
Get a formula that must hold whatever successor is taken.

« bddsupport_variableonststatexstatg§ const
Get the conjunctions of variables tested by the outgoing transitioatatd

« virtual int number_of _acceptance_conditidhsonst
The number of acceptance conditions.

Protected Member Functions

« virtual bddcompute_support_conditioiisonststatexstat§ const
Do the actual computation afiba::support_conditions()

« virtual bddcompute_support_variablésonststatexstat§ const
Do the actual computation afba::support_variables()

Private Member Functions

* tgba_producfconstigba_producg)
* tgba_produc& tgba_product::operatorEonsttgba_produc&)

Private Attributes

* bdd_dict« dict_

* consttgbax left_

 consttgbax right_
bddleft_acc_complement_
bddright_acc_complement_
bddall_acceptance_conditions_
« bddneg_acceptance_conditions_
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11.97.1 Detailed Description

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

11.97.2 Constructor & Destructor Documentation

11.97.2.1 spot::itgba_product::tgba_product (constgba « left, consttgba * right)
Constructor.

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.

11.97.2.2 virtual spot::tgba_product:~tgba_product () [virtual]

11.97.2.3 spot::itgba_product::tgba_product (constgba_product &) [private]

11.97.3 Member Function Documentation

11.97.3.1 virtual bdd spot::tgba_product::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

11.97.3.2 virtual bdd spot::tgba_product::compute_support_conditions (consstate x statg const
[protected, virtual]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgha

11.97.3.3 virtual bdd spot::tgba_product::compute_support_variables (consstate x statg const
[protected, virtual]

Do the actual computation ¢dba::support_variables()

Implementsspot::tgba

11.97.3.4 virtual std:string spot::itgba_product::format_state (const state * statd const
[virtual]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::tgba
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11.97.3.5 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::tgba

11.97.3.6 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 ttelete it when no longer
needed.

Implementsspot::tgha

11.97.3.7 virtual bdd spot::tgba_product::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

11.97.3.8 virtual int spot:tgba::number_of acceptance_conditions () constvirtual,
inherited]

The number of acceptance conditions.

11.97.3.9 virtual statex spot::tgba_product::project_state (conststate x s, consttgba = t) const
[virtual]

Project a state on an automaton.

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 frorspot::tgba

11.97.3.10 virtualtgba_succ_iterator_product spot::tgba_product::succ_iter (conststatex local_-
state conststate x global_state= 0, consttgba x global_automators 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.
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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 rodpot::tgbaandglobal_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.

Implementsspot::tgha

11.97.3.11 bdd spot::tgba::support_conditions (consttate x stat§ 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 implememtmpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

11.97.3.12 bdd spot::tgba::support_variables (consttate 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.

11.97.3.13 tgba_product& spot::tgba_product::tgba_product::operator= (const tgba_product &)
[private]

11.97.3.14 virtual std::string spot::tgba_product::transition_annotation (consttgba_succ_iterator
x t) const [virtual]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.

Parameters:
t anon-dondgba_succ_iteratdor this automata

Reimplemented fromspot::tgha
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11.97.4 Member Data Documentation

11.97.4.1 bddspot::tgba product::all_acceptance_conditions_ [private]
11.97.4.2 bdd_dict« spot::tgba_product::dict_ [private]

11.97.4.3 constgbax spot::tgba_product::left_ [private]

11.97.4.4 bddspot::tgba_product::left_acc_complement_ [private]
11.97.4.5 bddspot::tgba_product::neg_acceptance_conditions_[private]
11.97.4.6 constgbax spot::tgba_product::right  [private]

11.97.4.7 bddspot::tgba product::right_acc_complement_ [private]

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

« tgbatgbaproduct.hh

11.98 spot::itgba_reachable_iterator Class Reference

Iterate over all reachable states off@t::tgbha
#include  <tgbaalgos/reachiter.hh >

Inheritance diagram for spot::tgba_reachable_iterator:

spot::itgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

7 :

spot::tgba_reachable_iterator_breadth_first spot::tgba_reachable_iterator_depth_first
# todo # todo

+ tgba_reachable_iterator_breadth_first() + tgba_reachable_iterator_depth_first()

+ add_state() + add_state()

+ next_state() + next_state()

Collaboration diagram for spot::tgba_reachable_iterator:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

N

[
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_
- num_acc_

+ ~tgba()
+ get_init_state()
+ succ_iter()
+ support_conditions()
+ support_variables()
+ get_dict()
+ format_state()
+ transition_annotation()
+ project_state()
+ all_acceptance_conditions()
+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()
# compute_support_conditions()
# compute_support_variables()
0
automata_

|
spot::itgba_reachable_iterator

# automata__
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+run()

+ start()

+end()

+ process_state()
+ process_link()
+ add_state()

+ next_state()

* add_state()

* next_state()

Public Member Functions

 tgba_reachable_iterat(consttgbaxa)
« virtual ~tgba_reachable_iteratQr
* 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,tgba_succ_iteratorsi)
« virtual void process_linKconststatexin_s, intin, consstatexout_s, int out, conggba_succ_iterator
*Si)

Todo list management.
Called by run() to register newly discovered states.
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spot::itgba_reachable_iterator_depth_firahd spot::tgba_reachable_iterator_breadth_firsffer two
precanned implementations for these functions.

« virtual void add_statéconststatexs)=0
* 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.

* seen_mapeen
States already seen.

11.98.1 Detailed Description

Iterate over all reachable states off@t::tgba

11.98.2 Member Typedef Documentation

11.98.2.1 typedef Sgi::hash_magpconststatex, int, state_ptr_hash state_ptr_equab> spot::itgba_-
reachable_iterator::seen_map [protected]

Reimplemented ispot::tgba_reduc
11.98.3 Constructor & Destructor Documentation

11.98.3.1 spot:itgba_reachable_iterator::tgha _reachable_iterator (consgba * a)

11.98.3.2 virtual spot;itgba reachable_iterator:>tgba_reachable_iterator() [virtual]

11.98.4 Member Function Documentation
11.98.4.1 virtual void spot:tgba_reachable_iterator::add_state (conststate x ) [pure
virtual]

Implemented inspot::tgba_reachable_iterator_depth_firahd spot::tgba_reachable_iterator_breadth -
first.

11.98.4.2 virtual void spot::tgba_reachable_iterator::end () [virtual]
Called byrun() once all states have been explored.

Reimplemented ispot::tgba_redy@andspot::parity_game_graph
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11.98.4.3 virtual conststatex spot::tgba_reachable_iterator::next_state () [pure virtual]
Called byrun() to obtain the.

Implemented inspot::tgba_reachable_iterator_depth_firahd spot::tgba_reachable_iterator_breadth_-
first.

11.98.4.4 virtual void spot::tgba_reachable_iterator::process_link (consstate x in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual]

Called byrun() to process a transition.

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgba_succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable _iterator instance and destroyed when the
instance is destroyed.

11.98.4.5 virtual void spot::tgba reachable_iterator::process_state (constate x s, int n, tgha_-
succ_iterator x si) [virtual]

Called byrun() to process a state.

Parameters:
s The current state.

n A unique number assigned $0
si Thespot::tgba_succ _iteratfor s.

Reimplemented ispot::parity_game_graph

11.98.4.6 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.

11.98.4.7 virtual void spot::tgba_reachable_iterator::start () [virtual]
Called byrun() before starting its iteration.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

11.98.5 Member Data Documentation

11.98.5.1 constgbax spot::tgha_reachable_iterator::automata_ [protected]

Thespot::tgbao explore.
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11.98.5.2 seen_mayspot::itgha_reachable_iterator::seen [protected]
States already seen.

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

« tgbaalgogkachiter.hh

11.99 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()

+ add_state()

+ next_state()

* add_state()

* next_state()

_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 + tgba_reduc()
+ ~tgba_reduc()

# spoiler_vertice_ + quotient_state()

# duplicator_vertice_ + quotient_state()

# tgba_state_ . + delete_transitions()
# nb_node_parity_game + prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()

+ parity_game_graph()
+ ~parity_game_graph()
+ get_relation()

+ print() "
# Start) ; Jsplay_sec)
#end() #end()

# process_state()
# process_link()
# build_graph()
#ift()

# process_state()

# process_link()

# create_transition()

# redirect_transition()

# remove_predecessor_state()
# remove_state()

# merge_state()

# merge_state_delayed()

# delete_scc()

#is_terminal()

# is_not_accepting()

# remove_acc()

# remove_scc()

# remove_component()

# tgba_reduc::nb_set_acc_cond()
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Collaboration diagram for spot::tgba_reachable_iterator_breadth_first:

Public Member Functions

spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

last_support_variables_input_
‘Iastfsupportﬁconditionsfinputﬁ

spot::tgba

- last_support_conditions_input_
- last_support_conditions_output_
- last_support_variables_input_

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_jter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

automata_

spot::tgba_reachable_iterator

# automata__
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

T

spot: _reachable_iterator_breadt

(o] achable_iterator_breadtl
+ add_state()
+ next_state()

 tgba_reachable_iterator_breadth_f{csinsttgbaxa)

virtual void add_ statéconststatexs)

« 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.
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* virtual voidend()
Called byrun() once all states have been explored.

« virtual void process_stat@onststatexs, int n,tgba_succ_iteratorsi)
« virtual void process_linKconststatexin_s, intin, consstatexout_s, int out, conggba_succ_iterator
*Si)
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.

 consttghax automata__
Thespot::tgbato explore.

e seen_majpeen
States already seen.

11.99.1 Detailed Description

An implementation ofpot::tgba_reachable_iteratbat browses states breadth first.

11.99.2 Member Typedef Documentation

11.99.2.1 typedef Sgi::hash_magpconststatex, int, state_ptr_hash state_ptr_equal> spot::tgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc
11.99.3 Constructor & Destructor Documentation

11.99.3.1 spot::itgba_reachable_iterator_breadth_first::tgba_reachable_iterator_breadth_first
(consttgba x a)

11.99.4 Member Function Documentation

11.99.4.1 virtual void spot::tgba_reachable_iterator_breadth_first::add_state (consstate * )
[virtual]

Implementsspot::itgba_reachable_iterator
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11.99.4.2 virtual void spot::tgba_reachable_iterator::end () [virtual, inherited]
Called byrun() once all states have been explored.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

11.99.4.3 virtual const statex spot:tgba_reachable iterator_breadth_first::next state ()
[virtual]

Called byrun() to obtain the.

Implementsspot::tgba_reachable_iterator

11.99.4.4 virtual void spot::tgba_reachable_iterator::process_link (consstate x in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual, inherited]

Called byrun() to process a transition.

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgba_succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable _iterator instance and destroyed when the
instance is destroyed.

11.99.4.5 virtual void spot::tgba reachable_iterator::process_state (constate x s, int n, tgha_-
succ_iteratorx si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n A unique number assigned $0
si Thespot::tgba_succ _iteratfor s.

Reimplemented ispot::parity_game_graph

11.99.4.6 void spot::tgba_reachable_iterator::run () [inherited]
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.

11.99.4.7 virtual void spot::tgba_reachable_iterator::start () [virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented ispot::tgba_redyandspot::parity_game_graph
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11.99.5 Member Data Documentation

11.99.5.1 consttgbax spot::tgha _reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

11.99.5.2 seen_mayspot::tgba_reachable_iterator::seen [protected, inherited]

States already seen.

11.99.5.3 std::dequeconst

[protected]

A queue of states yet to explore.

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

* tgbaalgogkachiter.hh

11.100 spot::itgba_reachable_iterator_depth_first Class Reference

An implementation obpot::tgba_reachable_iteratbat browses states depth first.

statex>

#include  <tgbaalgos/reachiter.hh >

Inheritance diagram for spot::tgba_reachable_iterator_depth_first:

Collaboration 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()

+ add_state()

+ next_state()

* add_state()

* next_state()

f

spot::tgba_reachable_iterator_depth_first

+ tgba_reachable_iterator_depth_first()

+ add_state()
+ next_state()

spot::tgba_reachable_iterator_breadth_first::todo
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

last_support_variables_input_
‘Iast_support_conditions_input_

|
spot::tgba

- last_support_conditions_input__
- last_support_conditions_output_
- last_support_variables_input_

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

automata_

spot::tgba_reachable_iterator

# automata_
# seen

+ tgba_reachable_iterator()
+ ~tgba_reachable_iterator()
+ run()

+ start()

+end()

+ process_state()

+ process_link()

+ add_state()

+ next_state()

* add_state()

* next_state()

T

spot::itgba_reachable_iterator_depth_first

+ tgba_reachable_iterator_depth_first()
+ add_state()
+ next_state()

Public Member Functions

 tgha_reachable_iterator_depth_f{i@insttgbaxa)
« virtual void add_ statéconststatexs)
* 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()
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Called byrun() once all states have been explored.

« virtual void process_statéeonststatexs, int n,tgba_succ_iteratorsi)
« virtual voidprocess_linKconststatexin_s, intin, consstatexout_s, int out, conggba_succ_iterator
*Sl)
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.

 consttghax automata_
Thespot::tgbato explore.

e seen_mageen
States already seen.

11.100.1 Detailed Description

An implementation obpot::tgba_reachable_iteratbat browses states depth first.

11.100.2 Member Typedef Documentation

11.100.2.1 typedef Sgi::hash_mapconststatex, int, state_ptr_hash state_ptr_equat> spot::tgba_-
reachable_iterator::seen_map [protected, inherited]

Reimplemented ispot::tgba_reduc

11.100.3 Constructor & Destructor Documentation

11.100.3.1 spot::itgba reachable_iterator_depth_first::tgba reachable_iterator _depth_first (const
tgba x a)

11.100.4 Member Function Documentation
11.100.4.1 virtual void spot::itgba_reachable_iterator_depth_first::add_state (consttate x )
[virtual]

Implementsspot::tgba_reachable_iterator

11.100.4.2 virtual void spot::itgba_reachable_iterator::end () [virtual, inherited]
Called byrun() once all states have been explored.

Reimplemented ispot::tgba_redyandspot::parity_game_graph
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11.100.4.3 virtual const statex spot:tgba_reachable_iterator_depth_first::next_state ()
[virtual]

Called byrun() to obtain the.

Implementsspot::tgba_reachable_iterator

11.100.4.4 virtual void spot::tgba_reachable_iterator::process_link (consttatex in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual, inherited]

Called byrun() to process a transition.

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgba_succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable _iterator instance and destroyed when the
instance is destroyed.

11.100.4.5 virtual void spot::tgba_reachable_iterator::process_state (constate * s, int n, tgha_-
succ_iteratorx si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n A unigue number assigned $o
si Thespot::tgha succ_iteratfor s.

Reimplemented ispot::parity_game_graph
11.100.4.6 void spot::itgba_reachable_iterator::run () [inherited]

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.

11.100.4.7 virtual void spot::tgba_reachable_iterator::start () [virtual, inherited]
Called byrun() before starting its iteration.

Reimplemented ispot::tgba_redyandspot::parity_game_graph

11.100.5 Member Data Documentation

11.100.5.1 constgbax spot::tgba_reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.
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11.100.5.2 seen_mayspot::itgba_reachable_iterator::seen [protected, inherited)]

States already seen.

11.100.5.3 std::stackconst statex> spot::itgba_reachable_iterator_depth_first::todo
[protected]

A stack of states yet to explore.

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

* tgbaalgogkachiter.hh

11.101 spot::itgba_reduc Class Reference

#include  <tgba/tgbareduc.hh >

Inheritance 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()
+ create_transition()
+ add_condition()

+ add_conditions() spot::tgba_reachable_iterator_breadth_first
+ declare_acceptance_condition()
+ copy_acceptance_conditions_of() # todo

+ has_acceptance_condition()
+ add_acceptance_condition()
+ add_acceptance_conditions()
+ complement_all_acceptance_conditions()
+ merge_transitions()

+ add_state()

+ ~tgba_explicit()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

+ 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()

+ quotient_state()

+ quotient_state()

+ delete_transitions()

+ 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()

# merge_state_delayed()
# delete_scc()
#is_terminal()
#is_not_accepting()

# remove_acc()

# remove_scc()

# remove_component()
# tgba_reduc::nb_set_acc_cond()

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() spot::numbered_state_heap

+ set_init_state()

+ create_transition() N K
+ create_transition() spot::scc_stac
+add_condition() + fnumberedfstatefheap() s

+ add_conditions() spot::tgba_reachable_iterator_breadth_first M !nzert() d insert

+ declare_acceptance_condition() + index_and_insert() + push()

+ copy_acceptance_conditions_of() # todo + size() +top()

+ has_acceptance_condition() e X + terator() + top()
+add_acceptance_condition() + tgba_reachable_iterator_breadth_first() + f!nd() +pop()

+ add_acceptance_conditions() +add_state() + find() + size()

+ complement_all_acceptance_conditions() + next_state() + !ngex() + rem()

+ merge_transitions() :rf[ndex() + clear_rem()
+ add_state() N ffnd() + empty()

+ ~tgba_explicit() N ‘md 0 A

+ get_init_state() N !ndex() |

+ succ_iter() index()

+ get_dict()

+ format_state()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
# get_acceptance_condition()

- tgba_explicit()

- tgba_explicit::operator=()

# scc_computed

# root

#h_

# state_scc_

# state_scc_v_

# state_predecessor_map_
#si_

# seen_

#acc_

+ tgba_reduc()

+ ~tgba_reduc()

+ quotient_state()

+ quotient_state()

+ delete_transitions()
+ prune_scc()

+ prune_acc()

+ compute_scc()

+ format_state()

+ display_rel_sim()

# process_state()

# process_link()

# create_transition()

# redirect_transition()

# remove_predecessor_state()
# remove_state()

# merge_state()

# merge_state_delayed()

# delete_scc()

#is_terminal()

# is_not_accepting()

# remove_acc()

# remove_scc()

# remove_component()

# tgba_reduc::nb_set_acc_cond()

Public Types

* typedef std::list transitionx > state

Public Member Functions

« tgha_redudconsttgbaxa, conshumbered_state heap_factenshf=numbered_state_heap_hash_-
map_factory::instance())

» ~tgba redud)

« void quotient_statédirect_simulation_relatiorrel)

« void quotient_stat¢delayed_simulation_relatiotrel)
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* void delete_transitiongsimulation_relatiorxrel)
Delete some transitions with help of a simulation relation.

« void prune_scq)
Remove all state which not lead to an accepting cycle.

« void prune_acq)
Remove some useless accepting condition.

 void compute_sc¢)
Compute the maximal SCC of the automata.

« virtual std::stringformat_stat€constspot::statestatg const
Add the SCC index to the display of the stsife

« void display_rel_sin(simulation_relatiorxrel, std::ostream &0s)

« void display_scdstd::ostream &0s)

* statex set_init_stat¢const std::string &tatg

* transitionx create_transitiofconst std::string &source, const std::string &dest)
* transitionx create_transitiofstatexsource, consstatexdest)

« void add_conditior{transitionxt, constitl::formula xf)

« void add_conditiongtransitionxt, bdd f)

This assumes that all variablesfirare known from dict.

« void declare_acceptance_conditi@onstltl::formula xf)
* void copy_acceptance_conditions_(obnsttgbaxa)

Copy the acceptance conditions of a tgba.

* boolhas_acceptance_conditiGconstltl::formula «f) const
« void add_acceptance_conditi@inansition«t, constltl::formula «f)
« void add_acceptance_conditiofieansitionxt, bdd f)

This assumes that all acceptance conditionsamne known from dict.

« void complement_all_acceptance_conditighs
 void merge_transition§

« statex add_stat¢const std::string &name)

« virtual spot::state: get_init_statd) const

Get the initial state of the automaton.

« virtual tghba_succ_iteratox succ_iter(const spot::statexlocal_state, consspot::statexglobal_-
state=0, conggbaxglobal_automaton=0) const

« virtual tgha_succ_iteratox succ_iter(conststate «xlocal_state, cons$tatexglobal_state=0, const
tgbaxglobal_automaton=0) const =0

Get an iterator over the successordatal_state

« virtual bdd_dictx get_dict() const
Get the dictionary associated to the automaton.

* virtual std::stringformat_statéconststatexstatg const =0
Format the state as a string for printing.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.101 spot::tgba_reduc Class Reference 351

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.

bddsupport_conditiongconststatexstatg const
Get a formula that must hold whatever successor is taken.

bddsupport_variablegconststatexstatg const
Get the conjunctions of variables tested by the outgoing transitioatatd

virtual std::stringiransition_annotatiofconsttgba_succ_iteratost) const
Return a possible annotation for the transition pointed to by the iterator.

virtual statex project_statéconststatexs, constgbaxt) const
Project a state on an automaton.

virtual int number_of_acceptance_conditighsonst
The number of acceptance conditions.

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 process_stat@onststatexs, int n,tgba_succ_iteratorsi)
virtual voidprocess_linKconststatexin_s, intin, consstatexout_s, int out, condgba_succ _iterator
*Si)

Protected Types

typedef Sgi::hash_map consttgba_explicit::statex, std::lisk< statex > *, ptr_hashc tgba_-
explicit::state> > sp_map

typedef Sgi::hash_mapconstspot::state, int, state_ptr_haststate_ptr_equat seen_map
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

Protected Member Functions

void start()
Called byrun() before starting its iteration.

void end()
Called byrun() once all states have been explored.
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* void process_stateonstspot::states, int n,tgba_succ_iteratorsi)

« void process_linKint in, int out, constgba_succ_iteratorsi)

« transition« create_transitiofconstspot::statessource, consspot::state-dest)
Create a transition using two state of a TGBA.

« void redirect_transitiorfconstspot::statexs, consspot::statessimul)
 void remove_predecessor_stétenststatexs, consistatexp)

Remove p of the predecessor of s.

 void remove_statéconstspot::statexs)

 void merge_statéconstspot::statexs1, consspot::states2)

 void merge_state_delaygdonstspot::statess1, consspot::states2)
« void delete_scg)

* boolis_terminal(constspot::states, int n=-1)

* boolis_not_acceptingconstspot::statess, int n=-1)

« void remove_ac¢constspot::statexs)

 void remove_scgspot::statexs)

Remove all the state which belong to the same scc that s.

* void remove_componerfconstspot::statesfrom)
For compute_scc.

« inttgba_reduc::nb_set acc_cof)donst
« virtual bddcompute_support_conditioifsonstspot::statestatg§ const
* virtual bddcompute_support_conditioifsonststatexstatg const =0

Do the actual computation afiba::support_conditions()

* virtual bddcompute_support_variablésonstspot::statestat§ const
« virtual bddcompute_support_variablésonststatexstat§ const =0

Do the actual computation afba::support_variables()

* bddget_acceptance_conditi¢constltl::formula «f)

Protected Attributes

 boolscc_computed

e scc_stackoot

e numbered_state heaph_

« std::stack: constspot::state« > state_scc__
« Sgi::hash_mag int, constspot::statex > state_scc_v_
* Sp_maystate_predecessor_map_

e seen_magi_

e seen_map seen_

e bddacc_

* NS_mamame_state_map_

e sn_maystate_name_map_

* bdd_dictx dict_

* tgba_explicit::state init_

« bddall_acceptance_conditions__

* bddneg_acceptance_conditions_
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boolall_acceptance_conditions_computed_
* std::deque conststatex > todo

A queue of states yet to explore.

 consttgbax automata_
Thespot::tgbato explore.

e seen_majgeen
States already seen.

11.101.1 Detailed Description

Explicit automata used in reductions.

11.101.2 Member Typedef Documentation

11.101.2.1 typedef Sgi::hash_mapconst std:string, tgba_explicit::statex,  string_hash>
spot::tgba_explicit::ns_map [protected, inherited]

11.101.2.2 typedef Sgi::hash_mapconst spot::statex, int, state_ptr_hash state_ptr_equabt>
spot::tgba_reduc::seen_map [protected]

Reimplemented fromspot::tgba_reachable_iterator

11.101.2.3 typedef Sgi:hash_mapconst tgba_explicit::statex, std::string, ptr_hash<tgba_-
explicit::state> > spot::tgba_explicit::sn_map [protected, inherited]

11.101.2.4 typedef Sgi:hash_mapconst tgba explicit::statex, std:list<states>x, ptr_-
hash<tgba_explicit::state> > spot::tgba_reduc::sp_map [protected]

11.101.2.5 typedef std::listtransition*> spot::tgba_explicit::state [inherited]

11.101.3 Constructor & Destructor Documentation

11.101.3.1 spot::itgba_reduc::tgba_reduc (condigba * a, const numbered_state heap_factoryx
nshf = numbered_state_heap_hash_map_factory::instance() )

11.101.3.2 spot::itgba_reducztgba _reduc()

11.101.4 Member Function Documentation

11.101.4.1 void spot::tgba_explicit::add_acceptance_conditiotrénsition « t, constltl::formula =
f) [inherited]
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11.101.4.2 void spot::itgba_explicit::add_acceptance_conditions trgnsition *x t, bdd f)
[inherited]

This assumes that all acceptance conditiorfsare known from dict.

11.101.4.3 void spot::itgba_explicit::add_condition t¢ansition = t, const ltl::formula * f)
[inherited]

11.101.4.4 void spot::itgba_explicit::add_conditionstfansition * t, bdd f) [inherited]

This assumes that all variablesfimre known from dict.

11.101.4.5 virtual void spot::itgha reachable_iterator_breadth_first::add_state (consstate x S)
[virtual, inherited]

Implementsspot::tgba_reachable_iterator

11.101.4.6 statex spot::tgba_explicit::add_state (const std::string &nameé [inherited]

Return thegba_explicit::statéor name creating the state if it does not exist.

11.101.4.7 virtual bdd spot:itgba explicit::all_acceptance_conditions () consfvirtual,
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::tgha

11.101.4.8 void spot::itgba_explicit::complement_all_acceptance_conditions (inherited]

11.101.4.9 void spot::itgba_reduc::compute_scc ()

Compute the maximal SCC of the automata.

11.101.4.10 virtual bdd spot::itgba::compute_support_conditions (conststate * statd const
[protected, pure virtual, inherited]

Do the actual computation éfba::support_conditions()

Implemented irspot::tgba_bdd_concretspot::tgba productndspot::itgba_tba_proxy

11.101.4.11 virtual bdd spot::tgba_explicit::compute_support_conditions (conspot::state x state
const [protected, virtual, inherited]

11.101.4.12 virtual bdd spot::tgba::compute_support_variables (conststate x stat@ const
[protected, pure virtual, inherited]

Do the actual computation ¢dba::support_variables()

Implemented irspot::tgba_bdd_concretgpot::tgba productindspot::tgba_tba_proxy
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11.101.4.13 virtual bdd spot::tgba_explicit::compute_support_variables (consgtpot::state x statg
const [protected, virtual, inherited]

11.101.4.14 void spot::tgba_explicit::copy_acceptance_conditions_of (consttgha * a)
[inherited]

Copy the acceptance conditions of a tgba.

If used, this function should be called before creating any transition.

11.101.4.15 transitior spot::itgba_explicit::create_transition (state x source const state x des)
[inherited]

11.101.4.16 transitior spot::tgba_explicit::create_transition (const std::string & source const
std::string & des) [inherited]

11.101.4.17 transitior spot:itgba_reduc::create_transition (const spot::state * source const
spot::statex des} [protected]

Create a transition using two state of a TGBA.

11.101.4.18 void spot::tgba_explicit::declare_acceptance_condition (congtl::formula * f)
[inherited]

11.101.4.19 void spot::itgba_reduc::delete_scc (Jprotected]

Remove all the scc which are terminal and doesn’t contains all the acceptance conditions.

11.101.4.20 void spot::tgba_reduc::delete_transitionsimulation_relation x rel)

Delete some transitions with help of a simulation relation.

11.101.4.21 void spot::tgba_reduc::display_rel_sims{mulation_relation = rel, std::ostream & 09

11.101.4.22 void spot::itgba_reduc::display_scc (std::ostream &s)

11.101.4.23 void spot::itgba_reduc::end () [protected, virtual]
Called byrun() once all states have been explored.

Reimplemented fromspot::tgba_reachable_iterator

11.101.4.24 virtual std::string spot::tgba::format_state (const state * statg 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
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11.101.4.25 virtual std::string spot::itgba_reduc::format_state (constspot::state x stat§ const
[virtual]

Add the SCC index to the display of the statate

Reimplemented frorspot::tgba_explicit

11.101.4.26 bdd spot:tgba_explicit::get_acceptance_condition (constltl::formula  x f)
[protected, inherited]

11.101.4.27 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

11.101.4.28 virtual spot::statex spot::tgba_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 ttelete it when no longer
needed.

Implementsspot::tgha

11.101.4.29 bool spot::tgba_explicit::has_acceptance_condition (conéit::formula =« f) const
[inherited]

11.101.4.30 bool spot::itgba reduc:is_not_accepting (consspot::state * s, int n = -1)
[protected]

11.101.4.31 bool spot::itgba reduc::is_terminal (constpot::statex s, 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}

}
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11.101.4.32 void spot::tgba_reduc::merge_state (conspot::state x s1, const spot::state * S2)
[protected]

Redirect all transition leading to s1 to s2. Note that we can do the reverse because s1 and s2 belong to a
co-simulate relation.

11.101.4.33 void spot::tgba_reduc::merge_state_delayed (comsgtot::state x s1, constspot::state x
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.

11.101.4.34 void spot::tgba_explicit::merge_transitions () [inherited]

11.101.4.35 virtual bdd spot::tgba_explicit::neg_acceptance_conditions () condlvirtual,
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 wéb the
acceptance_conditionggj the other operand.

Implementsspot::tgba

11.101.4.36 virtual const statex spot:tgba_reachable_iterator_breadth_first::next _state ()
[virtual, inherited]

Called byrun() to obtain the.

Implementsspot::tgba_reachable_iterator

11.101.4.37 virtual int spot::tgba::number_of acceptance_conditions () cons{virtual,
inherited]

The number of acceptance conditions.

11.101.4.38 virtual void spot::itgba_reachable _iterator::process_link (constatex in_s, int in, const
statex out_s int out, consttgba_succ_iteratorx si) [virtual, inherited]

Called byrun() to process a transition.

Parameters:
in_s The source state

in The source state number.

out_s The destination state

out The destination state number.

si Thespot::tgba_succ_iteratpositionned on the current transition.

The in_s and out_s states are owned by the spot::tgba_reachable_iterator instance and destroyed when the
instance is destroyed.
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11.101.4.39 void spot::tgba_reduc::process_link (inin, int out, const tgha_succ_iterator % Si)
[protected]

11.101.4.40 virtual void spot::tgha_reachable_iterator::process_state (constate x s, int n, tgba_-
succ_iteratorx si) [virtual, inherited]

Called byrun() to process a state.

Parameters:
s The current state.

n A unigue number assigned $o
si Thespot::tgha succ_iteratfor s.

Reimplemented ispot::parity_game_graph

11.101.4.41 void spot::tgha_reduc::process_state (corstot::state x s, int n, tgba_succ_iteratorx
si) [protected]

11.101.4.42 virtual statex spot::itgba::project_state (const state x s, const tgba x t) const
[virtual, inherited]

Project a state on an automaton.

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 productindspot::itgba_tba_proxy

11.101.4.43 void spot::itgba_reduc::prune_acc ()

Remove some useless accepting condition.

11.101.4.44 void spot::itgba_reduc::prune_scc ()

Remove all state which not lead to an accepting cycle.

11.101.4.45 void spot::itgba_reduc::quotient_statedelayed_simulation_relationx rel)

Build the quotient automata. Call this method when use to a delayed simulation relation.

11.101.4.46 void spot::itgba_reduc::quotient_stated{rect_simulation_relation x rel)

Reduce the automata using a relation simulation Do not call this method with a delayed simulation relation.
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11.101.4.47 void spot::itgba_reduc::redirect_transition (consspot::state x s, const spot::state
simul) [protected]

Remove all the transition from the state q, predecessor ofseiasimul which can be removed.

11.101.4.48 void spot::itgba_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.

11.101.4.49 void spot::itgba_reduc::remove_component (corgbot::state x from) [protected]

For compute_scc.

11.101.4.50 void spot::itgba_reduc::remove_predecessor_state (comssate x s, const state * p)
[protected]

Remove p of the predecessor of s.

11.101.4.51 void spot::tgba_reduc::remove_scsfot::statex s) [protected]

Remove all the state which belong to the same scc that s.

11.101.4.52 void spot::itgba_reduc::remove_state (conspot::statex s) [protected]

Remove all the transition leading to s. s is then unreachable and can be consider as remove.

11.101.4.53 void spot::tgba_reachable_iterator::run () [inherited]
Iterate over all reachable states offaot::tgba

This is a template method that will calldd_state() next_state() start() end() process_state()and
process_link()while it iterate over state.

11.101.4.54 statex spot::tgha_explicit::set_init_state (const std::string &statg [inherited]

11.101.4.55 void spot::itgba_reduc::start () [protected, virtual]
Called byrun() before starting its iteration.

Reimplemented fromspot::tgba_reachable_iterator

11.101.4.56 virtualtghba_succ_iteratok spot::tgba::succ_iter (conststatex local_state conststatex
global_state= 0, consttgba * global_automaton= 0) const [pure virtual, inherited]

Get an iterator over the successordoufal_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.
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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

11.101.4.57 virtualtgba_succ_iteratok spot::tgba_explicit::succ_iter (constspot::state x local_-
state constspot::state « global_state= 0, consttgba * global_automaton= 0) const [virtual,
inherited]

11.101.4.58 bdd spot::tgba::support_conditions (consttate « 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.

11.101.4.59 bdd spot::tgba::support_variables (congitate x statg§ 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 implemaerampute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

11.101.4.60 int spot::itgha_reduc::tgba_reduc::nb_set acc_cond () condiprotected]

11.101.4.61 virtual std::string spot::tgba::transition_annotation (consttgba_succ_iterator = t)
const |[virtual, inherited]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.

Parameters:
t anon-donegba_succ_iteratdor this automata

Reimplemented ispot::tgba_productindspot::tgba_tba_proxy
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11.101.5 Member Data Documentation

11.101.5.1 bddspot::tgba_reduc::acc_ [protected]

11.101.5.2 bdd spot::tgba_explicit::all_acceptance_conditions_ [mutable, protected,
inherited]

11.101.5.3 bool spot::tghba_explicit::all_acceptance_conditions_computed_[mutable,
protected, inherited]

11.101.5.4 constgbax spot::tgha_reachable_iterator::automata_ [protected, inherited]

Thespot::tgbao explore.

11.101.5.5 bdd_dictx spot::tgba_explicit::dict_  [protected, inherited]

11.101.5.6 numbered_state heap spot::tgba_reduc::h_ [protected]

11.101.5.7 tgba_explicit::statex spot::tgba_explicit::init_  [protected, inherited]

11.101.5.8 ns_mapspot::tgba_explicit::name_state_map_ [protected, inherited]

11.101.5.9 bdd spot::tgba_explicit::neg_acceptance_conditions_[protected, inherited]

11.101.5.10 scc_stackspot::tgba_reduc::root_ [protected]

11.101.5.11 boaoépot::itgba_reduc::scc_computed_ [protected]

11.101.5.12 seen_mayspot::itgba_reachable_iterator::seen [protected, inherited]

States already seen.

11.101.5.13 seen_map spot::tgba_reduc::seen_ [protected]

11.101.5.14 seen_mayspot::itgba_reduc::si_ [protected]

11.101.5.15 sn_mapspot::tgba_explicit::state_name_map_ [protected, inherited]

11.101.5.16 sp_mapspot::tgba_reduc::state_predecessor_map_[protected]

11.101.5.17 std::stack constspot::statex> spot::tgba_reduc::state_scc_ [protected]
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11.101.5.18 Sgi::hash_magint, const spot::statex> spot::tgha_reduc::state_scc_v_-
[protected]

11.101.5.19 std::dequeconst Statex> spot::itgba_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

11.102 spot::tgba_run Struct Reference
An accepted run, for a tgba.

#include  <tgbaalgos/emptiness.hh >

Public Types

* typedef std::lisk step> steps

Public Member Functions

» ~tgba_run()

* tgba_run()
* tgba_run(consttgba_run&run)
 tgba_run& operatorconsttgba_run&run)

Public Attributes

* stepsprefix
* stepscycle

Classes

« structstep

11.102.1 Detailed Description

An accepted run, for a tgba.

11.102.2 Member Typedef Documentation

11.102.2.1 typedef std::list.step> spot::tgba_run::steps

11.102.3 Constructor & Destructor Documentation

11.102.3.1 spot::tgha_run:~tgba_run ()
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11.102.3.2 spot::itgba_run::tgba_run () [inline]
11.102.3.3 spot::itgba_run::itgba_run (constgba_run & run)

11.102.4 Member Function Documentation

11.102.4.1 tgba_run& spot::tgba_run::operator= (const tgha_run & run)

11.102.5 Member Data Documentation

11.102.5.1 stepsspot::itgba run::cycle

11.102.5.2 stepsspot::tgba_run::prefix

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

* tgbaalgosgmptiness.hh

11.103 spot::itgba_run::step Struct Reference

#include  <tgbaalgos/emptiness.hh >

Collaboration diagram for spot::tgba_run::step:

spot::state

+ compare()
+ hash()
+ clone()
+ ~state()
A
s

spot::tgba_run::step

+S
+ label

+ acc

Public Attributes

e conststatex s
» bddlabel
* bddacc

11.103.1 Member Data Documentation

11.103.1.1 bddspot::tgha run::step::acc
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11.103.1.2 hddspot::tgba_run::step::label
11.103.1.3 conss$tatex spot::tgba_run::step::s
The documentation for this struct was generated from the following file:

« tgbaalgo®mptiness.hh

11.104 spot::itgba run_dotty decorator Class Reference

Highlight aspot::tgba_rumn aspot::tgha
#include  <tgbaalgos/rundotdec.hh >

Inheritance diagram for spot::tgba_run_dotty decorator:

spot::dotty_decorator

+ ~dotty_decorator()
+ state_decl()

+ link_decl()

+ instance()

# dotty_decorator()

T

sp ba_run_dotty_decorator

-run_
- map_

+ tgba_run_dotty_decorator()
+ ~tgba_run_dotty decorator()
+ state_decl()

+ link_decl()

Collaboration diagram for spot::tgba_run_dotty decorator:

spot::dotty_decorator spot::itgba_run
+ prefix
+ cycle
+ ~dotty_decorator()
+ state_decl() + ~tgba_run()
+ link_decl() + tgba_run()
+ instance() + tgba_run()
# dotty_decorator() + operator=()

7
Jrun_
/

spot::itgba_run_dotty decorator

+ tgba_run_dotty_decorator()
+ ~tgba_run_dotty_decorator()
+ state_decl()

+ link_decl()

Public Member Functions

* tgba_run_dotty_decorat¢consttgba_run«run)
« virtual ~tgba_run_dotty decoraty

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.104 spot::tgba_run_dotty decorator Class Reference 365

* virtual std::stringstate_decl(consttgba xa, conststatexs, int n, tgba_succ_iteratoksi, const
std::string &label)

Compute the style of a state.

« virtual std::stringink_decl(consttgbaxa, consistatexin_s, int in, consstatexout_s, int out, const
tgba_succ_iteratorsi, const std::string &label)

Compute the style of a link.

Static Public Member Functions

* staticdotty decoratox instanceg)
Get the unique instance of the defadidttty _decorator

Private Types

* typedef std::pak: tgba_run::steps::const_iterator, atstep_num

* typedef std::list step_num> step_set

* typedef std::mag conststatex, std::paik step_setstep_set>, spot::state_ptr_less_thanstep_-
map

Private Attributes

e consttgba_run« run_
 step_mapnap_

11.104.1 Detailed Description

Highlight aspot::tgba rumn aspot::tghba

An instance of this class can be passedgdot::dotty reachable
11.104.2 Member Typedef Documentation

11.104.2.1 typedef std::mapconst statex, std::pair<step_set step_set-, spot::state_ptr_less_-
than> spot::tgba_run_dotty decorator::step_map [private]

11.104.2.2 typedef std::paiktgba_run::steps::const_iterator, int> spot:tgba_run_dotty -
decorator::step_num [private]

11.104.2.3 typedef std:liststep_nunt> spot::itgba_run_dotty decorator::step_set [private]

11.104.3 Constructor & Destructor Documentation

11.104.3.1 spot::itgba_run_dotty decorator::tgba_run_dotty decorator (conggba_run x run)
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11.104.3.2 virtual spot::itgba_run_dotty decorator:~tgba_run_dotty decorator () [virtual]

11.104.4 Member Function Documentation

11.104.4.1 staticdotty _decoratorx spot::dotty decorator::instance () [static, inherited]

Get the unique instance of the defadidttty decorator

11.104.4.2 virtual std::string spot::tgba_run_dotty _decorator::link_decl (consttigba * a, conststate
* IN_S, int in, conststate x out_s int out, consttgba_succ_iterator* si, const std::string & label)
[virtual]

Compute the style of a link.

This function should output a string of the follabel="foo", style=bar, ...] . The default
implementation will simply outpuiiabel="LABEL"] with LABEL replaced by the value d¢ébel

Parameters:
a the automaton being drawn

in_s the source state of the transition being drawn (owned by the caller)

in the unique number associatedros

out_s the destination state of the transition being drawn (owned by the caller)
out the uniqgue number associatedoiat_s

si an iterator over the successorsifs, pointing to the current transition (owned by the caller and
cannot be iterated)

label the computed name of this state

Reimplemented frorspot::dotty decorator

11.104.4.3 virtual std::string spot::tgba_run_dotty decorator::state_decl (constgba x a, const
statex s, int n, tgba_succ_iteratorx si, const std::string & label) [virtual]

Compute the style of a state.
This function should output a string of the fofftabel="foo", style=bar, ...] . The default
implementation will simply outputabel="LABEL"] with LABEL replaced by the value dédbel.

Parameters:
a the automaton being drawn

s the state being drawn (owned by the caller)

n a unigue number for this state

si an iterator over the successors of this state (owned by the caller, but can be freely iterated)
label the computed name of this state

Reimplemented frorspot::dotty_decorator

11.104.5 Member Data Documentation

11.104.5.1 step_mapspot::tgba_run_dotty decorator::map_ [private]
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11.104.5.2 constgba_runx spot::tgba_run_dotty decorator::run_ [private]

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

* tgbaalgogtindotdec.hh

11.105 spot::itgba_sba proxy Class Reference

Degeneralize apot::tgheaon the fly, producing an SBA.
#include  <tgba/tgbatba.hh >

Inheritance diagram for spot::tgba_sba_proxy:

spot::tgba

- last_support_conditions_input__
- last_support_conditions_output_
- last_support_variables_input_

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

?

spot::itgba_tba_proxy

# acc_cycle_

-a_
- the_acceptance_cond_

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ transition_annotation()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

?

spot::tgba_sba_proxy

+ tgba_sba_proxy()
+ state_is_accepting()

Collaboration diagram for spot::tgba_sba_proxy:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output__
- last_support_variables_input_

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

I

spot:itgba_tba_proxy

# acc_cycle_

a_
- the_acceptance_cond_

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ transition_annotation()

+ all_acceptance_conditions()
+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

spot::itgba_sba_proxy

II

+ tgba_sba_proxy()
+ state_is_accepting()

Public Types

* typedef std::list. bdd > cycle_list

Public Member Functions

tgba_sha_proxyconsttgbasxa)
boolstate_is_acceptin@onststatexstatg const

Whether the state is accepting.

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
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Get the dictionary associated to the automaton.

« virtual std::stringformat_stat€conststatexstatg const
Format the state as a string for printing.

* virtual statex project_stat¢conststatexs, constgbaxt) const
Project a state on an automaton.

« virtual std::stringtransition_annotatiofconsttgba_succ_iteratoit) const
Return a possible annotation for the transition pointed to by the iterator.

« 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.

« bddsupport_conditiongconststatexstatg const
Get a formula that must hold whatever successor is taken.

» bddsupport_variableonststatexstatg const
Get the conjunctions of variables tested by the outgoing transitioatatd

« virtual intnumber_of acceptance_conditidqhsonst
The number of acceptance conditions.

Protected Member Functions

« virtual bddcompute_support_conditioiisonststatexstatg const
Do the actual computation afiba::support_conditions()

« virtual bddcompute_support_variablésonststatexstatg const
Do the actual computation aéfba::support_variables()

Protected Attributes

 cycle_listacc_cycle_

11.105.1 Detailed Description

Degeneralize apot::tgbeon the fly, producing an SBA.
This class acts as a proxy in front ospot::tgbathat should be degeneralized on the fly.

This is similar totgba_tba_proxyexcept that automata produced with this algorithms can also been see as
State-based Blichi Automata (SBA). Sgba_sba_proxy::state _is_acceptingB8n SBA is a TBA, and a
TBAisa TGBA))

This extra property has a small cost in size: if the input automaton uses N acceptance conditions, the
output automaton can have at most max(N,1)+1 times more states and transitions. (This is only max(N,1)
for tgba_tba_proxy
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11.105.2 Member Typedef Documentation

11.105.2.1 typedef std::listbdd> spot::tgba_tba proxy::cycle_list [inherited]

11.105.3 Constructor & Destructor Documentation

11.105.3.1 spot:itgba_sba_proxy::tgba_sba_proxy (congba x a)

11.105.4 Member Function Documentation

11.105.4.1 virtual bdd spot::itgba tba proxy::all_acceptance_conditions () consfvirtual,
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::tgha

11.105.4.2 virtual bdd spot::tgba_tba_proxy::compute_support_conditions (consstate = state
const [protected, virtual, inherited]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgha

11.105.4.3 virtual bdd spot::tgba_tba proxy::compute_support_variables (constate x state const
[protected, virtual, inherited]

Do the actual computation ¢dba::support_variables()

Implementsspot::tgha

11.105.4.4 virtual std::string spot::itgba_tba_ proxy::format_state (const state x statg const
[virtual, inherited]

Format the state as a string for printing.
This formating is the responsability of the automata who owns the state.

Implementsspot::tgha

11.105.4.5 virtualbdd_dictx spot::tgba_tba proxy::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
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11.105.4.6 virtual statex spot::itgba_tba_proxy::get_init_state 0 const [virtual,
inherited]

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

11.105.4.7 virtual bdd spot::itgba_tba_proxy::neg_acceptance_conditions () congirtual,
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 returbAcc[a]&!Acclb]&!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

11.105.4.8 virtual int spot::itgba::number_of acceptance_conditions () consfvirtual,
inherited]

The number of acceptance conditions.

11.105.4.9 virtualstatex spot::tgba_tba_proxy::project_state (conststate x s, consttgba = t) const
[virtual, inherited]

Project a state on an automaton.

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

11.105.4.10 bool spot::itgba_sba_proxy::state_is_accepting (cossite x stat§ const
Whether the state is accepting.

A particularity of a spot::itgba_sba_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 in
algorithms working on degeneralized automata with state acceptance conditions.

11.105.4.11 virtualtgba_succ_iteratos spot::tgba_tba_proxy::succ_iter (conststate x local_state
conststatex global_state= 0, consttgba x global_automators 0) const [virtual, inherited]

Get an iterator over the successorsoufal_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

11.105.4.12 bdd spot::tgba::support_conditions (condtate 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.

11.105.4.13 bdd spot::tgba::support_variables (congitate x statg 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.

11.105.4.14 virtual std::string spot:itgba tba_proxy::transition_annotation (consttgba succ_-
iterator = t) const [virtual, inherited]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.

Parameters:
t anon-dondgba_succ_iteratdor this automata

Reimplemented fromspot::tgha
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11.105.5 Member Data Documentation

11.105.5.1 cycle_listspot::tgha tba_proxy::acc_cycle_ [protected, inherited]

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

« tgbatgbatba.hh

11.106 spot::itgba_statistics Struct Reference

#include  <tgbaalgos/stats.hh >

Public Attributes

 unsignedransitions
* unsignedstates

11.106.1 Member Data Documentation

11.106.1.1 unsignedpot::tgba_statistics::states

11.106.1.2 unsignedpot::tgba_statistics::transitions

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

* tgbaalgosgtats.hh

11.107 spot::itgba_succ_iterator Class Reference

Iterate over the successors of a state.
#include  <tgba/succiter.hh >

Inheritance diagram for spot::tgba_succ_iterator:
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spot::tgba_succ_iterator

spot::tgba_explicit_succ_iterator

spot::tgba_succ_iterator_concrete

spot::tgba_succ_iterator_product

- S

i
- all_acceptance_conditions_

+ tgba_explicit_succ_iterator()
+ ~tgba_explicit_succ_iterator()
+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

- data_

- succ_set_

- succ_set_left_
- current_

- current_state_
- current_acc_

#left_
#right_

# current_cond_
#left_neg_
#right_neg_

+ tgba_succ_iterator_concrete()
+ ~tgba_succ_iterator_concrete()
+ first()

+ next()

+ done()

+ current_state()

+ tgba_succ_iterator_product()

+ ~tgba_succ_iterator_product()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()

+ current_acceptance_conditions() + current_condition() - step_()
+ currem:acceptancefconditions() N 23:;721)0nja\se7()

* next_non_false_()

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.
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11.107.1 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
guerying transition labels. Because transitions are never explicitely encoded, labels (conditions and accep-
tance conditions) can only be queried while iterating over the successors.

11.107.2 Constructor & Destructor Documentation

11.107.2.1 virtual spot::tgba_succ_iterator:~tgba_succ_iterator() [inline, virtual]

11.107.3 Member Function Documentation

11.107.3.1 virtual bdd spot::tgba_succ_iterator::current_acceptance_conditions () consfpure
virtual]

Get the acceptance conditions on the transition leading to this successor.

Implemented inspot::itgba_succ_iterator_concretspot::tgba_explicit_succ_iterafoand spot::tgha_-
succ_iterator_product

11.107.3.2 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_concretgpot::tgba_explicit_succ_iterafoand spot::tgha_-
succ_iterator_product

11.107.3.3 virtualstatex spot::tgha_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::tgba_succ_iterator_concretspot::tgba_explicit_succ_iteratoand spot::tgba_-
succ_iterator_product

11.107.3.4 virtual bool spot::tgba_succ_iterator::done () const[pure virtual]
Check whether the iteration is finished.

This function should be called after any callftcst() 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_iterajoand spot::tgha_-
succ_iterator_product
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11.107.3.5 virtual void spot::tgba_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::tgba_succ_iterator_concretgpot::tgba_explicit_succ_iteratoand spot::itgba_-
succ_iterator_product

11.107.3.6 virtual void spot::tgha_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_iteratfoand spot::tgha_-
succ_iterator_product

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

* tgbakucciter.hh

11.108 spot::itgba_succ_iterator_concrete Class Reference

#include  <tgba/succiterconcrete.hh >

Inheritance diagram for spot::tgba_succ_iterator_concrete:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
* first()

* next()

* done()

* current_state()

* current_condition()

* current_acceptance_conditions()

?

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()
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Collaboration diagram for spot::tgba_succ_iterator_concrete:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
* first()

spot::tgba_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

~ next() + dict

* done()

* current_state() + tgba_bdd_core_data()
* current_condition() + tgba_bdd_core_data()
* current_acceptance_conditions() + tgba_bdd_core_data()

+ operator=()

+ declare_now_next()

+ declare_atomic_prop()

+ declare_acceptance_condition()

dat:
) 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.

e state _bdd 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)xonst
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.

11.108.1 Detailed Description

A concrete iterator over successors of a TGBA state.

11.108.2 Constructor & Destructor Documentation
11.108.2.1 spot::itgba_succ_iterator_concrete::tgba_succ_iterator_concrete (constgba_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.

11.108.2.2 virtual spot::itgba_succ_iterator_concretestgba_succ_iterator_concrete 0
[virtual]

11.108.3 Member Function Documentation

11.108.3.1 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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11.108.3.2 bdd spot::tgba_succ_iterator_concrete::current_condition () consfvirtual]
Get the condition on the transition leading to this successor.
This is a boolean function of atomic propositions.

Implementsspot::tgba_succ_iterator

11.108.3.3 state_bddk spot::tgba_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

11.108.3.4 bool spot::itgba_succ_iterator_concrete::done () condlvirtual]
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

11.108.3.5 void spot::itgba_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

11.108.3.6 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

11.108.4 Member Data Documentation

11.108.4.1 bddspot::itgha succ_iterator_concrete::current_ [private]

Current successor, as a conjunction of atomic proposition and Next variables.
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11.108.4.2 bddspot::tgha_succ_iterator_concrete::current_acc_ [private]

Accepting conditions for the current transition.

11.108.4.3 bddspot::itgba_succ_iterator_concrete::current_state  [private]

Current successor, as a conjunction of Now variables.

11.108.4.4 consttgba bdd core_dat& spot::itgba_succ_iterator_concrete::data_ [private]

Core data of the automaton.

11.108.4.5 bddspot::itgha_succ_iterator_concrete::succ_set_[private]

The set of successors.

11.108.4.6 bddspot::tgha_succ_iterator_concrete::succ_set_left [private]
Unexplored successors (including current ).

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

« tgbakucciterconcrete.hh

11.109 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:
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spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
* first()

* next()

* done()

* current_state()

* current_condition()

* current_acceptance_conditions()

f

ba_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()
- step_()

- next_non_false_()

* step_()

* next_non_false_()

Collaboration diagram for spot::tgba_succ_iterator_product:

spot::tgba_succ_iterator

+ ~tgba_succ_iterator()

+ first()

+ next()

+ done()

+ current_state()

+ current_condition()

+ current_acceptance_conditions()
* first()

* next()

* done()

* current_state()

* current_condition()

* current_acceptance_conditions()

left_
kight_

spot::tgba_succ_iterator_pros

# 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()
- step_()

- next_non_false_()
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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)onst
Get the acceptance conditions on the transition leading to this successor.

Protected Attributes

 tgha_succ_iterator left_
 tgha_succ_iterator right_
bddcurrent_cond_
bddleft_neg_
bddright_neg_

Private Member Functions

* void step_()
Internal routines to advance to the next successor.

« void next_non_false()

Friends

« classtgba_product

11.109.1 Detailed Description

Iterate over the successors of a product computed on the fly.
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11.109.2 Constructor & Destructor Documentation

11.109.2.1 spot::itgba_succ_iterator_product::tgba_succ_iterator_product tgba_succ _iterator x
left, tgba_succ_iteratorx right, bdd left_neg bdd right_neg)

11.109.2.2 virtual spot::itgba_succ_iterator_product:s~tgba_succ_iterator_product 0
[virtual]

11.109.3 Member Function Documentation

11.109.3.1 bdd spot::tgba_succ_iterator_product::current_acceptance_conditions () const
[virtual]

Get the acceptance conditions on the transition leading to this successor.

Implementsspot::itgba_succ_iterator

11.109.3.2 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

11.109.3.3 state_product« 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::tgba_succ_iterator

11.109.3.4 bool spot::itgba_succ_iterator_product::done () consfvirtual]
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

11.109.3.5 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.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.110 spot::tgba_tba_proxy Class Reference

384

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

11.109.3.6 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::tgba_succ_iterator

11.109.3.7 void spot::itgba_succ_iterator_product::next_non_false_ (Jprivate]

11.109.3.8 void spot::tgba_succ_iterator_product::step_ ()[private]

Internal routines to advance to the next successor.

11.109.4 Friends And Related Function Documentation

11.109.4.1 friend classgba_product [friend]

11.109.5 Member Data Documentation

11.109.5.1 bddspot::tgha_succ_iterator_product::current_cond_ [protected]

. A common trap

11.109.5.2 tgba_succ_iterator spot::tgba_succ_iterator_product::left  [protected]

11.109.5.3 bddspot::tgha_succ_iterator_product::left neg_ [protected]

11.109.5.4 tgba_ succ_iteratok spot::itgba_succ_iterator_product::right_ [protected]

11.109.5.5 bddspot::tgba_succ_iterator_product::right neg  [protected]

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

« tgbatgbaproduct.hh

11.110 spot::itgba_tba_proxy Class Reference

Degeneralize apot::tgbaon the fly, producing a TBA.
#include  <tgba/tgbatba.hh >

Inheritance diagram for spot::tgba_tba_proxy:
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spot::tgba

- last_support_conditions_input_
- last_support_conditions_output__
- last_support_variables_input_

- last_support_variables_output_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

# acc_cycle_
-a_
- the_acceptance_cond_

+ tgba_tba_proxy()

+ ~tgba_tba_proxy()

+ get_init_state()

+ succ_iter()

+ get_dict()

+ format_state()

+ project_state()

+ transition_annotation()

+ all_acceptance_conditi

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

spot::tgba_sba_proxy

+ tgba_sba_proxy()
+ state_is_accepting()

Collaboration diagram for spot::tgba_tba_proxy:
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spot::state

+ compare()
+ hash()

+ clone()

+ ~state()

N

[
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_
- num_acc_

+ ~tgba()

+ get_init_state()

+ succ_iter()

+ support_conditions()

+ support_variables()

+ get_dict()

+ format_state()

+ transition_annotation()

+ project_state()

+ all_acceptance_conditions()

+ number_of_acceptance_conditions()
+ neg_acceptance_conditions()
# tgba()

# compute_support_conditions()
# compute_support_variables()

|
a_
I

spot::tgba_tba_proxy

#acc_cycle_
-a_
- the_acceptance_cond_

+ tgba_tba_proxy()
+ ~tgba_tba_proxy()
+ get_init_state()

+ succ_iter()

+ transition_annotation()

+ all_acceptance_conditions()

+ neg_acceptance_conditions()
# compute_support_conditions()
# compute_support_variables()
- tgba_tba_proxy()

- tgba_tba_proxy::operator=()

Public Types

* typedef std::list. bdd > cycle_list

Public Member Functions

tgba_tba_proxyconsttghaxa)
virtual ~tgba_tba_proxy)
« virtual statex get_init_statd) 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_statéconststatexstatg const
Format the state as a string for printing.

* virtual statex project_statéconststatexs, constgbasxt) const
Project a state on an automaton.

« virtual std::stringtransition_annotatiofconsttgba_succ_iteratoit) const
Return a possible annotation for the transition pointed to by the iterator.

« virtual bddall_acceptance_conditiofsconst
Return the set of all acceptance conditions used by this automaton.

« virtual bddneg_acceptance_conditiof)onst
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 transitioataté

« virtual int number_of_acceptance_conditidqhsonst
The number of acceptance conditions.

Protected Member Functions

« virtual bddcompute_support_conditioiisonststatexstatg const
Do the actual computation afba::support_conditions()

« virtual bddcompute_support_variablésonststatexstatg const
Do the actual computation afba::support_variables()

Protected Attributes

 cycle_listacc_cycle_

Private Member Functions

« tgba_tba_proxyconsttgba_tba_proxy)

« tgba_tba_proxg tgba_tba_proxy:.operatofgonsttgba_tba_proxy)
Private Attributes

e consttghax a_
« bddthe_acceptance_cond_
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11.110.1 Detailed Description

Degeneralize apot::tgbaon the fly, producing a TBA.

This class acts as a proxy in front opot::tgbathat should be degeneralized on the fly. The result is still
aspot::tgbabut it will always have exactly one acceptance condition so it could be called TBA (without
the G).

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)
times more states and transitions.

See also:
tgba_sba_proxy

11.110.2 Member Typedef Documentation

11.110.2.1 typedef std::listbdd> spot::tgba_tba_proxy::cycle_list

11.110.3 Constructor & Destructor Documentation

11.110.3.1 spot::itgba tha_proxy::itgba tba_proxy (conggba * a)

11.110.3.2 virtual spot::itgha_tba_proxy:~tgba_tba_ proxy() [virtual]

11.110.3.3 spot::itgba_tba_proxy::tgba_tba proxy (condgba tba proxy&) [private]

11.110.4 Member Function Documentation

11.110.4.1 virtual bdd spot::tgba_tba_proxy::all_acceptance_conditions () cons{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

11.110.4.2 virtual bdd spot::itgba tha_ proxy::compute_support_conditions (consstate * statg
const [protected, virtual]

Do the actual computation ¢dba::support_conditions()

Implementsspot::tgha

11.110.4.3 virtual bdd spot::tgba_tba_proxy::compute_support_variables (constate x state const
[protected, virtual]

Do the actual computation ¢dba::support_variables()

Implementsspot::tgba
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11.110.4.4 virtual std::string spot::itgba_tba_proxy::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::tgba

11.110.4.5 virtualbdd_dict« 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::tgha

11.110.4.6 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

11.110.4.7 virtual bdd spot::itgba_tba_proxy::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]&!Acclb]&!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

11.110.4.8 virtual int spot:tgba::number_of acceptance_conditions () consfvirtual,
inherited]

The number of acceptance conditions.

11.110.4.9 virtualstatex spot::tgba_tba proxy::project_state (conststate x s, consttgba = t) const
[virtual]

Project a state on an automaton.

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::tgha
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11.110.4.10 virtualtgba_succ_iteratok spot::tgba_tba_proxy::succ_iter (conststate x 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 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 rodpot::tgbaandglobal_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.

Implementsspot::tgha

11.110.4.11 bdd spot::tgba::support_conditions (consttate « 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 implememtmpute_support_conditionsthis function is just a wrapper that will cache
the last return value for efficiency.

11.110.4.12 bdd spot::tgba::support_variables (congttate 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 implemermpute_support_variablesthis function is just a wrapper that will cache
the last return value for efficiency.

11.110.4.13 tgba_tba proxy& spot:itgba tba_proxy::itgba_tba_proxy::operator= (const tgba_ -
tba_proxy &) [private]

11.110.4.14 virtual std::string spot:itgba tba_proxy::transition_annotation (consttgba succ_-
iterator « t) const [virtual]

Return a possible annotation for the transition pointed to by the iterator.

Implementing this function is optional; the default annotation it the empty string.
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Parameters:
t anon-donegba_succ_iteratdor this automata

Reimplemented frorspot::tghba

11.110.5 Member Data Documentation

11.110.5.1 constgbax spot::tgba_tba_proxy::a_ [private]
11.110.5.2 cycle_listspot::tgba_tba_proxy::acc_cycle_ [protected]

11.110.5.3 bddspot::tgbha tha proxy::ithe_acceptance_cond_|[private]

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

« tgbatgbatba.hh

11.111 spot::time_info Struct Reference

A structure to record elapsed time in clock ticks.

#include <misc/timer.hh >

Public Member Functions

* time_info()

Public Attributes

« clock_tutime
« clock_tstime

11.111.1 Detailed Description

A structure to record elapsed time in clock ticks.

11.111.2 Constructor & Destructor Documentation

11.111.2.1 spot::itime_info::time_info () [inline]

11.111.3 Member Data Documentation

11.111.3.1 clock_spot::time_info::stime

11.111.3.2 clock_spot::time_info::utime

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

¢ misctimer.hh
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11.112 spot::timer Class Reference

A timekeeper that accumulate interval of time.
#include  <misc/timer.hh >

Collaboration diagram for spot::timer:

spot::time_info

+ utime
+ stime

+ time_info()

# start_
# total_

+ start()
+ stop()

+ utime()
+ stime()

Public Member Functions

void start()
Start a time interval.

void stop()
Stop a time interval and update the sum of all intervals.

clock_tutime () const
Return the user time of all accumulated interval.

clock_tstime() const
Return the system time of all accumulated interval.

Protected Attributes

« time_infostart_
« time_infototal

11.112.1 Detailed Description

A timekeeper that accumulate interval of time.
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11.112.2 Member Function Documentation
11.112.2.1 void spot::timer::start () [inline]

Start a time interval.

11.112.2.2 clock_t spot::timer::stime () const [inline]
Return the system time of all accumulated interval.

Any time interval that has beestart(ed but notstop(ed will not be accounted for.

11.112.2.3 void spot::timer::stop () [inline]

Stop a time interval and update the sum of all intervals.

11.112.2.4 clock_t spot::timer::utime () const [inline]
Return the user time of all accumulated interval.

Any time interval that has beestart(ed but notstop(ed will not be accounted for.

11.112.3 Member Data Documentation

11.112.3.1 time_info spot::timer::start_  [protected]

11.112.3.2 time_info spot::timer::total_  [protected]

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

* misctimer.hh

11.113 spot::timer_map Class Reference

A map of timer, where each timer has a name.

#include <misc/timer.hh >

Public Member Functions

void start(const std::string &name)
Start a timer with nameame

void stop(const std::string &name)
Stop timemame

void cancel(const std::string &name)
Cancel timemame

 constspot::timer& timer (const std::string &name) const

Return the timename
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* spot::timer& timer (const std::string &name)

Return the timename

* boolempty() const
Whether there is no timer in the map.

* std::ostream &orint (std::ostream &0s) const
Format information about all timers in a table.

Protected Types

* typedef std::pak: spot::timerint > item_type

« typedef std::magq std::string,item_type> tm_type
Protected Attributes

» tm_typetm

11.113.1 Detailed Description

A map of timer, where each timer has a name.

Timer_map also keeps track of the number of measures each timer has performed.

11.113.2 Member Typedef Documentation

11.113.2.1 typedef std::paixspot::timer, int> spot::timer_map::item_type [protected]

11.113.2.2 typedef std::magstd::string, item_type> spot::timer_map::tm_type [protected]

11.113.3 Member Function Documentation

11.113.3.1 void spot::itimer_map::cancel (const std::string &ame [inline]
Cancel timenmame
The timer must have been previously started wsitirt()

This cancel only the current measure. (Previous measures recorded by the timer are preserved.) When a
timer that has not done any measure is canceled, it is removed from the map.

11.113.3.2 bool spot::timer_map::empty () const [inline]
Whether there is no timer in the map.

If empty()return true, then either no timer where ever started, or all started timers were canceled without
completing any measure.
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11.113.3.3 std::ostream& spot::timer_map::print (std::ostream & o0s) const

Format information about all timers in a table.

11.113.3.4 void spot::timer_map::start (const std::string &name [inline]
Start a timer with namaame

The timer is created if it did not exist already. Once started, a timer should be ®itpéed orcancel(ed.

11.113.3.5 void spot::timer_map::stop (const std::string &ame [inline]
Stop timemame

The timer must have been previously started witirt()

11.113.3.6 spot::itimer& spot::timer_map::timer (const std::string & namé [inline]

Return the timename

11.113.3.7 const spot::itimer& spot::timer_map::itimer (const std:string & name@ const
[inline]

Return the timename
11.113.4 Member Data Documentation

11.113.4.1 tm_type spot::timer_map::tm [protected]

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

* misctimer.hh

11.114 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:
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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()

spot::ltl::unabbreviate_ltl_visitor

+ unabbreviate_ItI_visitor()
+ ~unabbreviate_|lt|_visitor()
+ visit()

+ recurse()

Collaboration diagram for spot::ltl::unabbreviate_logic_visitor:
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spot::ltl::formula

#dump_
spot::Itl::visitor # hash_key_

+ accept()
+ accept()
() + ref()
0] +dump()
+ visit() + hash()
()
()

+ unref()

# ~formula()
#ref_()

# unref_()

# set_key_()

A

result
/ -

s

spot::ltl::clone_visitor

# result_

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

+ visit()

+ visit()

+ visit()

+ visit()

+ visit()

+ recurse()

+ unabbreviate_logic_visitor()
+ ~unabbreviate_logic_visitor()
+ visit()

+ recurse()

Public Member Functions

« unabbreviate_logic_visitd)

« virtual ~unabbreviate logic_visitd)
« void visit (binopxbo)

« virtual formula* recursgformulaxf)
« formulax result() const

« void visit (atomic_proprap)

* void visit (unop*uo)

« void visit (multop xmo)

« void visit (constant«c)

Protected Attributes

 formulax result_

Private Types

« typedefclone_visitorsuper

11.114.1 Detailed Description

Clone and rewrite a formula to remove most of the abbreviated logical operators.
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This will rewrite binary operators such dsnop::Implies binop::Equals, andinop::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.

11.114.2 Member Typedef Documentation

11.114.2.1 typede€lone_visitor spot::ltl::unabbreviate logic_visitor::super [private]
Reimplemented ispot::ltl::unabbreviate_Itl_visitor

11.114.3 Constructor & Destructor Documentation

11.114.3.1 spot::ltl::unabbreviate_logic_visitor::unabbreviate_logic_visitor ()

11.114.3.2 virtual spot::ltl::unabbreviate_logic_visitor::~unabbreviate logic_visitor 0
[virtual]

11.114.4 Member Function Documentation

11.114.4.1 virtual formulax spot:ltl::unabbreviate_logic_visitor::recurse  (formula  « f)
[virtual]

Reimplemented fromspot::ltl::clone_visitor

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

11.114.4.2 formulax* spot::ltl::clone_visitor::result () const [inherited]

11.114.4.3 void spot::ltl::clone_visitor::visit constant* c) [virtual, inherited]

Implementsspot::ltl::visitor.

11.114.4.4 void spot::ltl::clone_visitor::visit (multop *« mo) [virtual, inherited]

Implementsspot::ltl::visitor.

11.114.4.5 void spot::ltl::clone_visitor::visit Uunop = uo) [virtual, inherited)]
Implementsspot::ltl::visitor.

Reimplemented ispot::ltl::unabbreviate_Itl_visitor

11.114.4.6 void spot::ltl::clone_visitor::visit @tomic_prop * ap) [virtual, inherited]

Implementsspot::ltl::visitor.

11.114.4.7 void spot::ltl::unabbreviate_logic_visitor::visit inop x bo) [virtual]

Reimplemented fromspot::ltl::clone_visitor
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11.114.5 Member Data Documentation

11.114.5.1 formulax* spot::ltl::clone_visitor::result_  [protected, inherited]

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

« [tlvisit/lunabbrev.hh

11.115 spot:ltl::unabbreviate_ltl_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()
abbreviate_ltl_visitor

+ unabbreviate_ltl_visitor()
+ ~unabbreviate_ltl_visitor()
+ visit()

+ recurse()

Collaboration diagram for spot::Itl::unabbreviate_lItl_visitor:
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spot::ltl::formula

#dump_
spot::ltl::visitor # hash_key_

+ accept()
+ accept()
() + ref()
0] +dump()
+ visit() + hash()
()
()

+ unref()

# ~formula()
#ref_()

# unref_()

# set_key_()

result,
/ -

s

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()

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

+ recurse()

Public Member Functions

 unabbreviate Itl_visitof)

« virtual ~unabbreviate_|Itl_visitof)
* void visit (unop=*uo)

« formulax recursegformulasxf)

« void visit (binopxbo)

« void visit (atomic_proprap)

* void visit (multop xmo)

* void visit (constantc)
 formulax result() const

Protected Attributes

 formulax result_

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.115 spot::ltl::unabbreviate_ltl_visitor Class Reference 401

Private Types

« typedefunabbreviate logic_visit@uper

11.115.1 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.

11.115.2 Member Typedef Documentation

11.115.2.1 typedef unabbreviate_logic_visitor spot::ltl::unabbreviate_Itl_visitor::super
[private]

Reimplemented fromspot::ltl::unabbreviate logic_visitor

11.115.3 Constructor & Destructor Documentation

11.115.3.1 spot::ltl::unabbreviate_Itl visitor::unabbreviate_|Itl_visitor ()

11.115.3.2 virtual spot:ltl::unabbreviate_ltl_visitor:: ~unabbreviate_Itl_visitor () [virtual]

11.115.4 Member Function Documentation

11.115.4.1 formulax spot::ltl::unabbreviate_Itl visitor::recurse ( formula « f) [virtual]

Reimplemented frorspot::ltl::unabbreviate_logic_visitor

11.115.4.2 formulax* spot::ltl::clone_visitor::result () const [inherited]

11.115.4.3 void spot::ltl::clone_visitor::visit (constant« ¢) [virtual, inherited]

Implementsspot::ltl::visitor.

11.115.4.4 void spot::ltl::clone_visitor::visit (multop * mo) [virtual, inherited]

Implementsspot::ltl::visitor.

11.115.4.5 void spot::ltl::clone_visitor::visit @tomic_prop x ap) [virtual, inherited]

Implementsspot::Itl::visitor.
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11.115.4.6 void  spot:ltl::unabbreviate_logic_visitor::visit ~ (inop
inherited]

*

Reimplemented fromspot::ltl::clone_visitor

11.115.4.7 void spot::ltl::unabbreviate_Itl_visitor::visit (unop x uo) [virtual]
Reimplemented frorspot::ltl::clone_visitor
11.115.5 Member Data Documentation

11.115.5.1 formulax* spot::ltl::clone_visitor::result_ [protected, inherited]

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

* [tlvisit/tunabbrev.hh

11.116 spot:ltl::unop Class Reference

Unary operators.
#include  <ltlast/unop.hh >

Inheritance diagram for spot::Itl::unop:

bo) [virtual,
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spot::ltl::formula

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

‘f

spot::ltl::ref_formula

- ref_counter_

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

# unref_()

# ref_count_()

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

# dump_
# hash_key_

+ accept()

+ accept()

+ ref()

+ dump()

+ hash()

+ unref()

# ~formula()
#ref ()

# unref_()

# set_key_()

A
|

| spot::ltl::ref_formula

| - ref_counter_

| child # ~ref_formula()

| - # ref_formula()
#ref ()

\ # unref_()

# ref_count_()

+ op_name()

+ instance()

+ instance_count()
# unop()

# ~unop()

Public Types

* 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
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Get the type of this operator, as a string.

 formulax ref ()
clone this node

« const std::string &ump() const
Return a canonic representation of the formula.

« const size_hash() const
Return a hash_key for the formula.

Static Public Member Functions

« staticunopx instancgtypeop, formulaxchild)
« static unsignedhstance_coun()

Number of instantiated unary operators. For debugging.

« static voidunref(formulaxf)
release this node

Protected Types

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

Protected Member Functions

 unop(type op, formulaxchild)
« virtual ~unop()
« voidref_()

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.

« void set_key ()
Compute key_ from dump_.

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



11.116 spot::ltl::unop Class Reference

406

Protected Attributes

* std::stringdump__
The canonic representation of the formula.

« size_thash key
The hash key of this formula.

Static Protected Attributes

 staticmapinstances

Private Attributes

* typeop_
« formulax child_

11.116.1 Detailed Description

Unary operators.

11.116.2 Member Typedef Documentation

11.116.2.1 typedef std::mag pair, formulax> spot::Itl::unop::map

11.116.2.2 typedef std::paiktype, formula > spot::Itl::unop::pair

11.116.3 Member Enumeration Documentation
11.116.3.1 enunspot::ltl::unop::type

Enumeration values:
Not

X
E
G

11.116.4 Constructor & Destructor Documentation

[protected]

[protected]

11.116.4.1 spot::ltl::unop::unop type op, formula « child) [protected]

11.116.4.2 virtual spot::ltl::unop::~unop () [protected, virtual]
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11.116.5 Member Function Documentation

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

Implementsspot::ltl::formula

11.116.5.2 virtual void spot::ltl::unop::accept (visitor & v) [virtual]
Entry point for vspot::Itl::visitor instances.

Implementsspot::ltl::formula

11.116.5.3 formulax* spot::ltl::unop::child ()

Get the sole operand of this operator.

11.116.5.4 consformulax spot::ltl::unop::child () const

Get the sole operand of this operator.

11.116.5.5 const std::string& spot::ltl::formula::dump () const [inherited]

Return a canonic representation of the formula.

11.116.5.6 const size_t spot::ltl::formula::hash () const[inline, inherited]

Return a hash_key for the formula.

11.116.5.7 statiminopx spot::Itl::unop::instance (type op, formula * child) [static]

Build an unary operator with operati@p and childchild.

11.116.5.8 static unsigned spot::ltl::unop::instance_count ()[static]

Number of instantiated unary operators. For debugging.

11.116.5.9 type spot::ltl::unop::op () const
Get the type of this operator.

11.116.5.10 const charspot::ltl::unop::op_name () const

Get the type of this operator, as a string.

11.116.5.11 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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11.116.5.12 void spot:ltl::ref_formula::ref () [protected, virtual, inherited]
increment reference counter if any

Reimplemented fromspot::ltl::formula

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

Number of references to this formula.

11.116.5.14 void spot::ltl::formula::set_key () [protected, inherited]
Compute key_ from dump_.

Should be called once in each object, after dump_ has been set.

11.116.5.15 static 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(instead.

11.116.5.16 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
11.116.6 Member Data Documentation
11.116.6.1 formulax* spot::ltl::unop::child_  [private]

11.116.6.2 std::stringspot::Itl::formula::dump_  [protected, inherited]

The canonic representation of the formula.

11.116.6.3 size gpot::ltl::-formula::hash_key  [protected, inherited]
The hash key of this formula.

Initialized byset_key ()

11.116.6.4 map spot::ltl::unop::iinstances [static, protected]

11.116.6.5 type spot::ltl::unop::op_ [private]

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

« ltlastiunop.hh
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11.117 spot:ltl::visitor Struct Reference

Formula visitor that can modify the formula.
#include  <ltlast/visitor.hh >

Inheritance diagram for spot::Itl::visitor:

+ visit()
+ visit()

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

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::Itl::unabbreviate_logic_visitor
+ simplify_f_g_visitor() + unabbreviate_logic_visitor()
+ ~simplify_f_g_visitor() + ~unabbreviate_logic_visitor()
+ visit() + visit()
+ recurse() + recurse()

T

spot::ltl::unabbreviate_ltl_visitor

+ unabbreviate_ltl_visitor()
+ ~unabbreviate_|t|_visitor()
+ Visit()

+ recurse()

Public Member Functions

virtual void visit (atomic_prop«node)=0
virtual void visit (constantnode)=0
virtual void visit (binopxnode)=0
virtual void visit (unopsnode)=0

virtual void visit (multop xnode)=0

11.117.1 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.

If you do not need to modify the visited formula, inherit frapot::ltkconst_visitolinstead.
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11.117.2 Member Function Documentation

11.117.2.1 virtual void spot::ltl::visitor::visit ( multop * node [pure virtual]

Implemented irspot::Itl::clone_visitorandspot::Itl::postfix_visitor

11.117.2.2 virtual void spot::ltl::visitor::visit ( unop * nodg [pure virtual]

Implemented irspot::Itl::clone_visitorspot::Itl::postfix_visitor andspot::ltl::unabbreviate_ltl_visitor

11.117.2.3 virtual void spot::ltl::visitor::visit ( binop *x nodg [pure virtual]

Implemented irspot::ltl::clone_visitor spot::ltl::unabbreviate_logic_visitpspot::Itl::postfix_visitor and
spot::ltl::simplify_f g_visitor

11.117.2.4 virtual void spot::ltl::visitor::visit ( constant«x node [pure virtual]

Implemented irspot::ltl::clone_visitorandspot::ltl::postfix_visitor

11.117.2.5 virtual void spot::ltl::visitor::visit ( atomic_prop = nodg [pure virtual]
Implemented irspot::ltl::clone_visitorandspot::ltl::postfix_visitor

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

* [tlastNisitor.hh

11.118 spot::weight Class Reference

Manage for a given automaton a vector of counter indexed by its acceptance condition.

#include  <tgbaalgos/weight.hh >

Public Member Functions

» weight(const bdd &neg_all_cond)
weight& operator+=const bdd &acc)

Increment by one the counters of each acceptance conditiaodn

« weight& operator-5const bdd &acc)
Decrement by one the counters of each acceptance conditaxtin

bddoperator{constweight&w) const

Private Types

« typedef std::mag int, int > weight_vector

Static Private Member Functions

* static voidinc_weight_handlefcharx«varset, int size)
« static voiddec_weight_handlgcharxvarset, int size)
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Private Attributes

« weight_vectom

* bddneg_all_acc
Static Private Attributes

« staticweight_vectors pm

Friends

* std::ostream &peratox < (std::ostream &os, consgteight&w)

11.118.1 Detailed Description

Manage for a given automaton a vector of counter indexed by its acceptance condition.

11.118.2 Member Typedef Documentation

11.118.2.1 typedef std::magint, int > spot::weight::weight_vector [private]

11.118.3 Constructor & Destructor Documentation

11.118.3.1 spot::weight::weight (const bdd &eg_all_cond

Construct a empty vector (all counters set to zero).

Parameters:
neg_all_cond: negation of all the acceptance conditions of the automaton (the bdd returned by
tgba::neg_acceptance_conditiofs()

11.118.4 Member Function Documentation

11.118.4.1 static void spot::weight::dec_weight_handler (char varset int siz [static,
private]

11.118.4.2 static void spot::weight::inc_weight_handler (charx varset int sizg [static,
private]

11.118.4.3 weight& spot::weight::operator+= (const bdd & acq

Increment by one the counters of each acceptance conditeatin

11.118.4.4 bdd spot::weight::operator- (constveight & w) const

Return the set of each acceptance condition such that its counter is strictly greatest than the corresponding
counter in w.

Precondition:
For each acceptance condition, its counter is greatest or equal to the corresponding counter in w.
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11.118.4.5 weight& spot::weight::operator-= (const bdd & acq
Decrement by one the counters of each acceptance conditamtin
11.118.5 Friends And Related Function Documentation

11.118.5.1 std::ostream& operatox < (std::ostream & os constweight & w) [friend]

11.118.6 Member Data Documentation

11.118.6.1 weight_vectorspot::weight::m [private]
11.118.6.2 bddspot::weight::neg_all_acc [private]

11.118.6.3 weight_vector spot::weight::pm [static, private]

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

* tgbaalgosteight.hh

12 spot File Documentation

12.1 mainpage.dox File Reference

12.2 gspn/common.hh File Reference

#include  <string >
#include  <iosfwd >

Include dependency graph for common.hh:

____p string
gspn/common.hh

iosfwd

This graph shows which files directly or indirectly include this file:

gspn/gspn.hh

gspn/common.hh
gspn/ssp.hh

Namespaces

* namespacepot
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Functions

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

12.2.1 Function Documentation

12.2.1.1 std::ostreamé& operatok < (std::0stream & 0s, const gspn_exeption &)

12.3 gspn/gspn.hh File Reference

#include  <string >
#include "tgba/tgba.hh"
#include "common.hh"
#include "ltlenv/declenv.hh"

Include dependency graph for gspn.hh:

list

freelist.hh
misc/bddalloc.hh utility

tgba/tgba.hh

gspn/gspn.hh

Itlenv/declenv.hh

Namespaces

* namespacepot
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12.4 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:

sting

Itlast/atomic_prop.hh [
ltlenv/declenv.hh 7\ ‘

N

Itivisit/destroy.hh V map

bdddict.hh iosfwd

gspn/ssp.hh
tgbaalgos/gtec/gtec.hh stack
tgbaalgos/emptiness_stats.hh ‘
tgbaalgos/gtec/ce.hh ‘ tgbaalgos/emptiness.hh .
B status |
tgba/tgba.hh
Namespaces

* namespacepot

Functions

« couvreur99_check couvreur99 check_ssp_sefoonst tgbakssp_automata)
e couvreur99_check couvreur99 check_ssp_shy sdpunst tgbakssp_automata)
e couvreur99_check couvreur99 check_ssp_stoonst tgbasssp_automata)

12.5 evtgba/evtgba.hh File Reference

#include "tgba/state.hh"
#include "evtgbaiter.hh"

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



12.6 evtgba/evtgbaiter.hh File Reference

415

Include dependency graph for evtgba.hh:

cstddef

bdd.h

tgba/state.hh

cassert

evtgba/evtgba.hh

functional

evtgbaiter.hh

string
iosfwd
map

set

This graph shows which files directly or indirectly include this file:

evtgba/explicit.hh |‘_| evtgbaparse/public.hh

Namespaces

* namespacepot

12.6 evtgba/evtgbaiter.hh File Reference

#include "tgba/state.hh"

#include "symbol.hh"

#include "evtgbaiter.hh"

Include dependency graph for evtgbaiter.hh:
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cstddef
bdd.h
cassert
functional

evtgba/evtgbaiter.hh

\ string
iosfwd
map
set

This graph shows which files directly or indirectly include this file:

evtgba/explicit.hh |4_| evtgbaparse/public.hh

C____
evigba/evtgbaiter.hh <—| evitgba/evigba.hh |4_| evitgbaalgos/dotty.hh |

Namespaces

* namespacepot

12.7 evtgba/explicit.hh File Reference

#include "evtgba.hh"
#include <list >
#include "misc/hash.hh"

Include dependency graph for explicit.hh:
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set

iosfwd

map
string

bdd.h

evtgbaiter.hh

cassert

1 tgba/state.hh

cstddef
fontonal
list hash_map
hash_set
This graph shows which files directly or indirectly include this file:
Namespaces
* namespacspot
12.8 evtgba/product.hh File Reference
#include "evtgba/evtgba.hh"
#include  <vector >
Include dependency graph for product.hh:
cstddef

bdd.h

cassert

evtgba/evtgba.hh

T

vector

functional
evtgba/product.hh
string
iosfwd

map

set

Namespaces

+ namespacepot
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12.9 evtgba/symbol.hh File Reference

#include  <string >
#include  <iosfwd >
#include  <map>
#include  <set >

Include dependency graph for symbol.hh:
string
iosfwd

evtgba/symbol.hh

map

e

set

This graph shows which files directly or indirectly include this file:

evtgba/explicit.hh I‘—' evtgbaparse/public.hh
3
4—' evtgba/evtgbaiter.hh I‘—' evtgba/evtgba.hh I‘—' evtgbaalgos/dotty.hh |

Namespaces

* namespacepot

Typedefs

* typedef std::set const symbok > symbol_set
* typedef std::set rsymbol> rsymbol_set

12.9.1 Typedef Documentation

12.9.1.1 typedef std::setrsymbol> spot::rsymbol_set

12.9.1.2 typedef std::setconst symbok> spot::symbol_set

12.10 evtgbaalgos/dotty.hh File Reference

#include "evtgba/evtgba.hh"
#include  <iosfwd >
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Include dependency graph for dotty.hh:

cstddef

bdd.h

cassert

tgba/state.hh

functional

string

.hh |—>| iter.hh
/'l evtgba/evtgba evigbaiter. map

evtgbaalgos/dotty.hh

 ’ set

iosfwd

Namespaces

* namespacspot

Functions

« std::ostream &otty reachabléstd::ostream &o0s, const evtghkg)
Print reachable states in dot format.

12.10.1 Function Documentation

12.10.1.1 std::ostreamé& dotty_reachable (std::ostream &s, const evigbax Q)

Print reachable states in dot format.

12.11 ltlvisit/dotty.hh File Reference

#include <ltlast/formula.hh >
#include <ijosfwd >

Include dependency graph for dotty.hh:

string

ltlast/formula.hh

iosfwd

cassert

ltlvisit/dotty.hh
predecl.hh

Namespaces

* namespacspot
¢ namespacspot::ltl
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Functions

« std::ostream &dotty (std::0stream &0s, const formuid)
Write a formula tree using dot's syntax.

12.12 tgbaalgos/dotty.hh File Reference

#include "dottydec.hh"
#include  <iosfwd >

Include dependency graph for dotty.hh:

dottydec.hh string
tgbaalgos/dotty.hh

iosfwd

Namespaces

* namespacepot

Functions

« std::ostream &dotty reachablgstd::ostream &os, const tgbey, dotty decoratordd=dotty -
decorator::instance())

Print reachable states in dot format.

12.13 evtgbaalgos/reachiter.hh File Reference

#include "misc/hash.hh"
#include "evtgba/evtgba.hh”
#include  <stack >
#include  <deque >

Include dependency graph for reachiter.hh:
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421

iosfwd

map

set

string

hash_map

misc/hash.hh

hash_set

functional

<
_/'I evtgba/evtgba.hh |—>| evtgbaiter.hh |

N
\ stack tgba/state.hh cstddef
bdd.h

deque

evtgbaalgos/reachiter.hh

cassert

Namespaces

* namespacepot

12.14 tgbaalgos/reachiter.hh File Reference

#include "misc/hash.hh"
#include "tgba/tgba.hh"
#include  <stack >
#include  <deque >

Include dependency graph for reachiter.hh:

hash_map

hash_set

misc/hash.hh [

functional

cstddef

tgba/tgba.hh

tgbaalgos/reachiter.hh string

cassert

predecl.hh

bdd.h

bdddict.hh

iosfwd

=

utility
misc/bddalloc.hh [——{freelist.nn
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This graph shows which files directly or indirectly include this file:

tgba/tgbareduc.hh <
tgbaalgos/reachiter.hh g I tgbaalgos/reductgba_sim.hh

Namespaces

* namespacepot

12.15 evtgbaalgos/save.hh File Reference

#include "evtgba/evtgba.hh"
#include  <iosfwd >

Include dependency graph for save.hh:

cstddef

bdd.h

cassert

tgba/state.hh

functional

string

/vl evtgba/evtgba.hh |—’|evtgbalter.hh map

 » set

iosfwd

evtgbaalgos/save.hh

Namespaces

* namespacepot

Functions

« std::ostream &vtgba save reachalfitd::ostream &0s, const evtghg)
Save reachable states in text format.

12.15.1 Function Documentation

12.15.1.1 std::ostreamé& evtgba_save_reachable (std::ostream@s const evtgbax g)

Save reachable states in text format.
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12.16 tgbaalgos/save.hh File Reference

#include "tgba/tgba.hh"
#include <ijosfwd >

Include dependency graph for save.hh:

cstddef

functional

bdd.h

cassert

<

tgba/tgba.hh

bdddict.hh

tgbaalgos/save.hh predecl.hh

ltlast/formula.hh

misc/bddalloc.hh

list

freelist.hh
iosfwd - utility

Namespaces

* namespacepot

Functions

« std::ostream &gba_save reachalstd::ostream &os, const tgbg)
Save reachable states in text format.

12.17 evtgbaalgos/tgba2evtgba.hh File Reference

Namespaces

+ namespacepot

Functions

 evtgbha_explicit- tgha_to_evtgbéconst tghasa)
Convert a tgba into an evtgba.

12.17.1 Function Documentation

12.17.1.1 evtgba_explicittgba_to_evtgba (const tgba: a)
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Convert a tgba into an evtgba.

(This cannot be done on-the-fly because the alphabet of a tgba as unknown beforehand.)

12.18 evtgbaparse/public.hh File Reference

#include "evtgba/explicit.nh"

#include "ltlparse/location.hh"
#include  <string >

#include <list >

#include  <utility >

#include  <iosfwd >

Include dependency graph for public.hh:

cstddef

bdd.h

cassert

tgba/state.hh

functional

<D
| evtgba.hh |—’| evigbaiter.hh

hash_set

evtgba/explicit.hh misc/hash.hh hash_map

evtgbaparse/public.hh

Itiparse/location.hh

iostream

utility

Namespaces

* namespacepot

Typedefs

* typedef std::pai yy::Location std::string> evtgba_parse_error
A parse diagnostic with its location.

* typedef std::list. evtgba_parse_error evtgba_parse_error_list
A list of parser diagnostics, as filled by parse.
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Functions

* evtgba_explicit« evtgba_parséconst std::string &filenameevtgba_parse_error_ligerror_list,
bool debug=false)

Build aspot::evtgba_explicitrom a text file.

* boolformat_evtgba_parse_errdstd:.ostream &osgvtgba _parse_error_li&error_list)
Format diagnostics produced tspot::evtgba_parse

12.18.1 Typedef Documentation

12.18.1.1 typedef std::paikyy::Location, std::string> spot::evtgba_parse_error

A parse diagnostic with its location.

12.18.1.2 typedef std::liskevtigba_parse_error- spot::evtgba_parse_error_list

A list of parser diagnostics, as filled by parse.

12.18.2 Function Documentation

12.18.2.1 evtgba_explicit evtgba_parse (const std::string &filename evtgba_parse_error_list&
error_list, bool debug= false )

Build aspot::evtgba_explicirom 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.
debug When true, causes the parser to trace its execution.

Returns:
A pointer to the evtgba built frorfilename 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.

12.18.2.2 bool format_evtgba parse_errors (std::ostream &s, evtgba_parse_error_list& error_-
list)

Format diagnostics produced bgot::evtgba_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.
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12.19 ltlparse/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:

cassert

Itlast/formula.hh

/ predecl.hh
| ltlenv/defaultenv.hh |—’| environment.hh

string

ltiparse/public.hh

location.hh

list

position.hh

______p iostream
utility

iosfwd

Namespaces

* namespacspot

* namespacspot::ltl
Typedefs

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

« typedef std::lisk 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,

&env=default_environment::instance(), bool debug=false)
Build a formula from an LTL string.

environment

* bool format_parse_errorstd:.ostream &0s, const std::string &ltl_stringarse_error_lis&error_-

list)
Format diagnostics produced lspot::Itl::parse
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12.20 tgba/public.hh File Reference

#include "tgba.hh"

#include "tgbabddconcrete.hh"
#include "tgbabddconcreteproduct.hh"
#include "bddprint.nh"

Include dependency graph for public.hh:

tgba.hh =

succiterconcrete.hh -

statebdd.hh
bdddict.hh

tgbabddconcrete.hh

tgba/public.hh

—

tgbabddconcreteproduct.hh

tgbabddfactory.hh
bddprint.hh

string

12.21 tgbaparse/public.hh File Reference

#include "tgba/tgbaexplicit.hh"
#include "ltlparse/location.hh"
#include "ltlenv/defaultenv.hh”
#include  <string >

#include  <list >

#include  <ultility >

#include  <iosfwd >

Include dependency graph for public.hh:
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cstddef

state <5 oddn

utility

tgba.hh

misc/bddalloc.hh
bdadict.hh (X

list

‘ cassert
w

— Itlast/formula.hh

misc/hash.hh

. predecl.hh

functional

tgba/tgbaexplicit.hh hash_set

AN
\ hash_map

tgbaparse/public.hh Itlenv/defaultenv.hh -
~

y string

Itiparse/location.hh |—>| position.hh

> iostream

Namespaces

* namespacepot

Typedefs

* typedef std::pak: 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

* tgba_explicit« tgba_parséconst std::string &filenamegba_parse_error_ligerror_list, bdd_dict

«dict, Itl::environment &env=ltl::default_environment::instance(), bool debug=false)
Build a spot::tgba_explicifrom a text file.

 boolformat_tgba parse_errostd::ostream &0s, const std::string &filenarntgha_parse_error_list

&error_list)
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Format diagnostics produced tsypot::tgba_parse

12.22 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:

constant.hh

Y~ =
7
A

<2
‘

predecl.hh

cassert

-formula.hh

atomic_prop.hh
Itlenv/environment.hh

string

12.22.1 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.

12.23 ltlast/atomic_prop.hh File Reference

LTL atomic propositions.
#include  <string >
#include  <iosfwd >
#include  <map>

#include "refformula.hh”
#include "ltlenv/environment.hh"

Include dependency graph for atomic_prop.hh:

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



12.24 lItlast/binop.hh File Reference

430

/ iosfwd

[ERE s map

string

Itlenv/environment.hh

refformula.hh

cassert

predecl.hh

formula.hh

This graph shows which files directly or indirectly include this file:

Itlast/allnodes.hh gspn/gspn.hh
Itlast/atomic_prop.hh Itlenv/declenv.hh gspn/ssp.hh
W

ltlvisit’randomltl.hh

[ mvisivapcollect.n

tgbaalgos/Iti2tgba_fm.hh

tgbaalgos/randomgraph.hh

Namespaces

* namespacspot
* namespacspot::ltl

12.23.1 Detailed Description

LTL atomic propositions.

12.24 ltlast/binop.hh File Reference

LTL binary operators.
#include <map>
#include "refformula.hh”

Include dependency graph for binop.hh:

> map string
Itlast/binop.hh
\-I refformula.hh |—>|formula.hh |—> cassert
predecl.hh

This graph shows which files directly or indirectly include this file:

Itlast/binop.hh ltlast/allnodes.hh
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Namespaces
* namespacspot
« namespacspot::ltl

12.24.1 Detailed Description

LTL binary operators.

This does not includ@NDand ORoperators. These are considered to be multi-operand operators (see
spot::Itl::multop.
12.25 ltlast/constant.hh File Reference

LTL constants.
#include "formula.hh"

Include dependency graph for constant.hh:

string

ltlast/constant.hh formula.hh

cassert

predecl.hh

This graph shows which files directly or indirectly include this file:

ltlast/constant.hh ltlast/alinodes.hh

Namespaces
* namespacspot

* namespacspot::ltl

12.25.1 Detailed Description

LTL constants.

12.26 ltlast/formula.hh File Reference

LTL formula interface.
#include  <string >
#include  <cassert >
#include "predecl.hh”

Include dependency graph for formula.hh:
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string

[ENTIIEGY—® cassert

predecl.hh

This graph shows which files directly or indirectly include this file:

Itivisit/basicreduce.hh
)

ltlast/formula.hh

tgba/formula2bdd.hh

|tgba/tgbabddconcretefactory.hh |

tgba/tgbaexplicit.nh
tgbaalgos/Iti2tgba_fm.hh

tgbaalgos/Iti2tgba_lacim.hh
tgbaalgos/neverclaim.hh

Namespaces

* namespacspot
* namespacspot::ltl
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12.26.1 Detailed Description

LTL formula interface.

12.27 ltlast/multop.hh File Reference

LTL multi-operand operators.
#include  <vector >
#include  <map>
#include "refformula.hh”

Include dependency graph for multop.hh:

vector

Itiast/multop.hh p—— T / string
|refformu|a.hh |—’|formula.hh |—> cassert

predecl.hh

This graph shows which files directly or indirectly include this file:

ltlast/multop.hh ltlast/allnodes.hh

Namespaces

* namespacspot
* namespacspot::ltl

12.27.1 Detailed Description

LTL multi-operand operators.

12.28 ltlast/predecl.hh File Reference

Predeclare all LTL node types.

This graph shows which files directly or indirectly include this file:

Itlast/formula.hh
Itlast/predecl.hh
Itlast/visitor.hh

Namespaces

* namespacspot
* namespacspot::ltl
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12.28.1 Detailed Description

Predeclare all LTL node types.

This file is usually used whegieclaring methods and functions over LTL nodes. Use lItlast/allnodes.hh or
an individual header when the definition of the node is actually needed.

12.29 ltlast/refformula.hh File Reference

Reference-counted LTL formulae.
#include "formula.hh"

Include dependency graph for refformula.hh:

string

cassert

predecl.hh

Itlast/refformula.hh formula.hh

This graph shows which files directly or indirectly include this file:

Itlast/binop.hh
Itlast/unop.hh
ltlast/allnodes.hh
ltlast/refformula.hh
W, gspn/gspn.hh

Itlast/multop.hh
Itlast/atomic_prop.hh

Itlenv/declenv.hh gspn/ssp.hh

ltivisit/randomitl.hh
| ltivisit/apcollect.hh
tgbaalgos/Itl2tgba_fm.hh
tgbaalgos/randomgraph.hh

Namespaces

* namespacspot
* namespacspot::ltl

12.29.1 Detailed Description

Reference-counted LTL formulae.

12.30 ltlast/unop.hh File Reference

LTL unary operators.
#include  <map>
#include "refformula.hh”

Include dependency graph for unop.hh:
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P map string

\.I refformula.hh |—>|formula.hh |—> cassert

predecl.hh

Itlast/unop.hh

This graph shows which files directly or indirectly include this file:

ltlast/unop.hh Itlast/allnodes.hh

Namespaces

* namespacspot
¢ namespacspot::ltl

12.30.1 Detailed Description

LTL unary operators.

12.31 Itlast/visitor.hh File Reference

LTL visitor interface.
#include "predecl.hh"

Include dependency graph for visitor.hh:

Itlast/visitor.hh predecl.hh

This graph shows which files directly or indirectly include this file:

gspn/gspn.hh
ltivisit/postfix.nh |<—| Itivisit/destroy.hh |<—| tlenv/declenv.hh
gspn/ssp.hh |

ltivisit/clone.hh ltivisit/lunabbrev.hh |4—| ltivisit/tunabbrev.hh |

‘\] ltivisit/nenoform.hh |
ltlvisit/reduce.hh

Itlast/visitor.hh

ltivisit/simpfg.hh |

Namespaces

* namespacspot
* namespacspot::ltl

12.31.1 Detailed Description

LTL visitor interface.
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12.32 ltlenv/declenv.hh File Reference

#include “"environment.hh"
#include  <string >
#include  <map>

#include "ltlvisit/destroy.hh”
#include "ltlast/atomic_prop.hh"

Include dependency graph for declenv.hh:

Itlast/atomic_prop.hh

Itlenv/declenv.hh

‘

refformula.hh Itlast/formula.hh

predecl.hh

Itlvisit/destroy.hh Itlast/visitor.hh

Itlvisit/postfix.hh

This graph shows which files directly or indirectly include this file:

gspn/gspn.hh

ltlenv/declenv.hh
gspn/ssp.hh

Namespaces
* namespacspot
* namespacspot::ltl

12.33 ltlenv/defaultenv.hh File Reference

#include "environment.hh"

Include dependency graph for defaultenv.hh:

string

Itlenv/defaultenv.hh

environment.hh

Itlast/formula.hh

This graph shows which files directly or indirectly include this file:
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ltlparse/public.hh
Itlenv/defaultenv.hh <—| tgbaalgos/randomgraph.hh |
tgbaparse/public.hh

Namespaces
* namespacspot

* namespacspot::ltl

12.34 ltlenv/environment.hh File Reference

#include "ltlast/formula.hh"
#include  <string >

Include dependency graph for environment.hh:

string

Itlenv/environment.hh

cassert

predecl.hh

ltlast/formula.hh

This graph shows which files directly or indirectly include this file:

gspn/gspn.hh
gspn/ssp.hh

Iltivisit/randomltl.hh

tgbaalgos/Iti2tgba_fm.hh

Itlast/allnodes.hh

Itlenv/declenv.hh

Itlast/atomic_prop.hh

Itlenv/environment.hh

w

Itlvisit/apcollect.hh

Itlenv/defaultenv.hh [

Itiparse/public.hh

tgbaparse/public.hh

Namespaces
* namespacspot

* namespacspot::ltl

12.35 ltlparse/location.hh File Reference

#include <iostream >
#include  <string >

#include "position.hh"

tgbaalgos/randomgraph.hh
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Include dependency graph for location.hh:

/—> iostream
ltiparse/location.hh position.hh

string

This graph shows which files directly or indirectly include this file:

evtgbaparse/public.hh

ltlparse/location.hh ltlparse/public.hh

tgbaparse/public.hh

Namespaces

* namespacgy

Functions

 const Locatioroperator+{const Location &begin, const Location &end)

Join twolLocationobjects to create &ocation

 const Locatioroperator+{const Location &begin, unsigned int width)

Add twoLocationobjects.

Location & operator+=Location &res, unsigned int width)

Add and assign &ocation

std::ostream &operatox < (std::ostream &ostr, const Location &loc)
Intercept output stream redirection.

12.35.1 Detailed Description

Define the Location class.

12.35.2 Function Documentation
12.35.2.1 const Location operator+ (const Location &egin unsigned intwidth) [inline]

Add two Locationobjects.

12.35.2.2 const Location operator+ (const Location &egin const Location & end) [inline]

Join twolLocationobjects to create kocation
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12.35.2.3 Location& operator+= (Location &res unsigned intwidth) [inline]

Add and assign &ocation

12.35.2.4 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.

12.36 lItlparse/position.hh File Reference

#include <iostream >
#include  <string >

Include dependency graph for position.hh:

g iostream

ltlparse/position.hh

string

This graph shows which files directly or indirectly include this file:

evtgbaparse/public.hh
Itiparse/position.hh <—| Itiparse/location.hh |4—| Itiparse/public.hh |

tgbaparse/public.hh

Namespaces

* hamespacgy

Functions

« const Position &perator+=Position &res, const int width)

Add and assign &osition

const Positioroperator+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)
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Add twoPositionobjects.

* std::ostream &operatok < (std::ostream &ostr, const Position &pos)

Intercept output stream redirection.

12.36.1 Detailed Description

Define the Location class.

12.36.2 Function Documentation
12.36.2.1 const Position operator+ (const Position &egin const intwidth) [inline]

Add two Positionobjects.

12.36.2.2 const Position& operator+= (Position &es, const intwidth) [inline]

Add and assign Rosition

12.36.2.3 const Position operator- (const Position &egin, const intwidth) [inline]

Add two Positionobjects.

12.36.2.4 const Position& operator-= (Position &es const intwidth) [inline]

Add and assign Rosition
12.36.2.5 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
12.37 ltlparse/stack.hh File Reference

#include  <deque >

Include dependency graph for stack.hh:

Itiparse/stack.hh . gle I

Namespaces

* namespacgy
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12.38 ltlvisit/apcollect.hh File Reference

#include  <set >
#include "ltlast/atomic_prop.hh"

Include dependency graph for apcollect.hh:

> st

Itivisit/apcollect.hh
Itlast/atomic_prop.hh

string

ltlenv/environment.hh

refformula.hh

cassert

predecl.hh

This graph shows which files directly or indirectly include this file:

ltlvisit’randomitl.hh

ltlvisit/apcollect.hh tgbaalgos/Iti2tgba_fm.hh

|

| tgbaalgos/randomgraph.hh |

Namespaces

* namespacspot

* namespacspot::ltl
Typedefs

* typedef std::set atomic_props, formula_ptr_less_than atomic_prop_set

Set of atomic propositions.

Functions

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

12.39 ltlvisit/basicreduce.hh File Reference

#include "ltlast/formula.hh"

Include dependency graph for basicreduce.hh:
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string

cassert

Itlvisit/basicreduce.hh Itlast/formula.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.

12.40 ltlvisit/clone.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"
Include dependency graph for clone.hh:

string

cassert

ltlast/formula.hh

ltlast/visitor.hh

ltlvisit/clone.hh

predecl.hh

This graph shows which files directly or indirectly include this file:

ltlvisit/lunabbrev.hh |4—| Itlvisit/tunabbrev.hh |

ltlvisit/clone.hh
Itivisit/simpfg.hh

Namespaces

* namespacspot
* namespacspot::ltl
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Functions

« formulax clone(const formulaxf)

Clone a formula.

12.41 ltlvisit/destroy.hh File Reference

#include "ltlvisit/postfix.hh"
Include dependency graph for destroy.hh:

string

Itlast/formula.hh cassert

Itlast/visitor.hh predecl.hh

ltlvisit/destroy.hh —>| Itlvisit/postfix.hh

This graph shows which files directly or indirectly include this file:

gspn/gspn.hh

gspn/ssp.hh

Itlvisit/destroy.hh Itlenv/declenv.hh

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« void destroy(const formulaxf)
Destroys a formula.

12.42 ltlvisit/dump.hh File Reference

#include "ltlast/formula.hh"
#include  <iosfwd >
Include dependency graph for dump.hh:

string
ltlast/formula.hh cassert
Itivisit/dump.hh
T
iosfwd predecl.hh

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



12.43 ltlvisit/length.hh File Reference 444

Namespaces

* namespacepot
* namespacspot::ltl

Functions

« std::ostream &ump(std::ostream &os, const formuid)
Dump a formula tree.

12.43 ltlvisit/length.hh File Reference

#include "ltlast/formula.hh"

Include dependency graph for length.hh:

string

ltlvisit/length.hh Itlast/formula.hh

cassert

predecl.hh

Namespaces

* namespacspot
* namespacspot::ltl

Functions

« int length(const formulaxf)
Compute the length of a formula.

12.44 ltlvisit/lunabbrev.hh File Reference

#include "clone.hh"

Include dependency graph for lunabbrev.hh:

string

ltlast/formula.hh cassert

Itlvisit/lunabbrev.hh

Itlast/visitor.hh predecl.hh

This graph shows which files directly or indirectly include this file:

ltlvisit/lunabbrev.hh ltlvisit/tunabbrev.hh
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Namespaces

* namespacspot

* namespacspot::ltl
Functions

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

12.45 ltlvisit/nenoform.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"

Include dependency graph for nenoform.hh:

string

Itlast/formula.hh cassert
ltlvisit/nenoform.hh

\.I Itlast/visitor.hh |—>| predecl.hh |

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« formulax negative_normal_forrfconst formula«f, bool negated=false)

Build the negative normal form &f

12.46 ltlvisit/postfix.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"
Include dependency graph for postfix.hh:

string

Itlast/formula.hh cassert
Itlvisit/postfix.hh

\hl Hiast/visitor.hh | ——] predect.nh |

This graph shows which files directly or indirectly include this file:
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gspn/gspn.hh

gspn/ssp.hh

Itlvisit/postfix.hh ltlvisit/destroy.hh ltlenv/declenv.hh

Namespaces
* namespacspot
* namespacspot::ltl

12.47 ltlvisit/randomltl.hh File Reference

#include "apcollect.hh"
#include  <iosfwd >
Include dependency graph for randomltl.hh:

Itlenv/environment.hh

string
Itlast/atomic_prop.hh formula.hh cassert
apcollect.hh refformula.hh predecl.hh

Iltlvisit/randomltl.nh

iosfwd

Namespaces
* namespacepot

* namespacspot::ltl

12.48 ltlvisit/reduce.hh File Reference

#include "ltlast/formula.hh"
#include "ltlast/visitor.hh"

Include dependency graph for reduce.hh:

string

ltlast/formula.hh cassert
Iltlvisit/reduce.hh

\slltlasvvisitor.hh|—’| predecl.hh |

Namespaces

* namespacspot
* namespacspot::ltl
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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

 formulax* reduce(const formula«f, int opt=Reduce_All)
Reduce a formulé

« boolis_eventua(const formulaxf)
Check whether a formula is a pure eventuality.

« boolis_universalconst formulaxf)

Check whether a formula is purely universal.

12.49 ltlvisit/simpfg.hh File Reference

#include "clone.hh"

Include dependency graph for simpfg.hh:

string

ltlast/formula.hh cassert

ltlvisit/simpfg.hh

predecl.hh

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« formulax* simplify_f g (const formulaxf)
Replacerue U f andfalse R g byF f andG g

12.50 ltlvisit/syntimpl.hh File Reference

#include "ltlast/formula.hh"

Include dependency graph for syntimpl.hh:
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string

cassert

predecl.hh

ltlvisit/syntimpl.hh ltlast/formula.hh

Namespaces

* namespacspot
* namespacspot::ltl

Functions
« bool syntactic_implicatior{const formulasf1, const formulasf2)

Syntactic implication.

* boolsyntactic_implication_nefronst formulasf1, const formulasf2, bool right)

Syntactic implication.

12.51 ltlvisit/tostring.hh File Reference

#include <ltlast/formula.hh >

#include  <iosfwd >
Include dependency graph for tostring.hh:

string

cassert

predecl.hh

ltlast/formula.hh

iosfwd

Itlvisit/tostring.hh

Namespaces

* namespacspot
* namespacspot::ltl

Functions
« std::ostream &o_string(const formulaf, std::ostream &o0s)

Output a formula as a (parsable) string.

* std::stringto_string(const formulaxf)
Convert a formula into a (parsable) string.

« std::ostream &o_spin_stringconst formulaf, std::ostream &0s)
Output a formula as a (parsable by Spin) string.
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* std::stringto_spin_stringconst formulaxf)
Convert a formula into a (parsable by Spin) string.

12.52 ltlvisit/tunabbrev.hh File Reference

#include "ltlast/formula.hh"
#include "ltlvisit/lunabbrev.hh"

Include dependency graph for tunabbrev.hh:

string

Itlast/formula.hh cassert
ltivisit/tunabbrev.hh

\hl ltivisit/lunabbrev.hh |—>| clone.hh |—>|Itlast/visitor.hh|—>| predecl.hh |

Namespaces

* namespacspot

* namespacspot::ltl
Functions

« formulax* unabbreviate_It{const formulaxf)
Clone and rewrite a formula to remove most of the abbreviated LTL and logical operators.

12.52.1 Function Documentation

12.52.1.1 formula 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 dospohbiltl::unabbreviate logic

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

12.53 misc/bareword.hh File Reference

#include  <string >

Include dependency graph for bareword.hh:

misc/bareword.hh gk}

Namespaces

* namespacepot
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Functions

* boolis_bare_wordconst chasstr)
« std::stringquote_unless_bare_wofconst std::string &str)

Double-quote words that are not bare.

12.54 misc/bddalloc.hh File Reference

#include "freelist.hh"

#include  <list >

#include  <ultility >

Include dependency graph for bddalloc.hh:

list

misc/bddalloc.hh freelist.hh

utility

This graph shows which files directly or indirectly include this file:

tgba/formula2bdd.hh

misc/bddalloc.hh

tgba/bdddict.hh

Namespaces

* namespacepot

12.55 misc/bddlt.hh File Reference

#include  <bdd.h >
#include  <functional >
Include dependency graph for bddlt.hh:
bdd.h

misc/bddlt.hh
i

functional

This graph shows which files directly or indirectly include this file:

misc/bddlit.hh <—| tgba/tgbatba.hh |‘—| tgbaalgos/neverclaim.hh |
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Namespaces

* namespacepot

12.56 misc/escape.hh File Reference

#include <iosfwd >
#include  <string >

Include dependency graph for escape.hh:

> iosfwd

T

string

Namespaces

* namespacspot

Functions

- std::ostream &escape_sffstd::ostream &0s, const std::string &str)

Escape " and, characters instr.

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

12.57 miscl/freelist.hh File Reference

#include  <list >
#include  <utility >
Include dependency graph for freelist.hh:

____p list
misc/freelist.hh

utility
This graph shows which files directly or indirectly include this file:
tgba/formula2bdd.hh
[T« misc/oddalioc.nh [€—— igbafbdadict.nh
tgba/tgbabddcoredata.hh
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452

Namespaces

* namespacepot

12.58 misc/hash.hh File Reference

#include  <string >
#include  <functional >
#include  <hash_map >
#include  <hash_set >

Include dependency graph for hash.hh:

string

functional
Z:

misc/hash.hh
~

hash_map

hash_set

This graph shows which files directly or indirectly include this file:

evigba/explicit.hh evigbaparse/public.hh

evtgbaalgos/reachiter.hh

|tgba/tgbabddconcretefactory.hh |

tgbaalgos/reachiter.hh

tgbaalgos/gtec/explscc.hh

misc/hash.hh

tgbaalgos/reductgba_sim.hh

tgba/tgbareduc.hh

tgbaalgos/gtec/ce.hh

tgbaalgos/gtec/status.hh gspn/ssp.hh

tgbaalgos/gtec/nsheap.hh

tgbaalgos/gtec/gtec.hh

tgba/tgbaexplicit.hh

Namespaces

* namespacepot

12.59 misc/hashfunc.hh File Reference

#include <cstddef >

Include dependency graph for hashfunc.hh:
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IWBLERTTLIG— cstddef

Namespaces

* namespacepot

Functions

* size_twang32_has(size _t key)
Thomas Wang’s 32 bit hash function.

12.60 misc/minato.hh File Reference

#include <bdd.h >
#include <stack >

Include dependency graph for minato.hh:

misc/minato.hh

Namespaces

* namespacepot

12.61 misc/modgray.hh File Reference

Namespaces

* namespacepot

12.62 misc/random.hh File Reference

#include <cmath >

Include dependency graph for random.hh:

misc/random.hh g g FOREN]

Namespaces

* namespacepot
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Functions

« void srand(unsigned int seed)

e int

12.63

#include
#include
#include
#include

#include

Reset the seed of the pseudo-random number generator.

int rrand(int min, int max)

Compute a pseudo-random integer value betwagmnand maxincluded.

int mrand(int max)

Compute a pseudo-random integer value between (haend lincluded.

doubledrand()

Compute a pseudo-random double value between 0.0 and 1.0 (1.0 excluded).

doublenrand()

Compute a pseudo-random double value following a standard normal distribution. (Odeh & Evans).

doublebmrand()

Compute a pseudo-random double value following a standard normal distribution. (Box-Muller).

prand(double p)
Return a pseudo-random positive integer value following a Poisson distribution with pargmeter

misc/timer.hh File Reference

<cassert >
<iosfwd >
<string >
<map>

<sys/times.h >

Include dependency graph for timer.hh:

cassert

iosfwd
_> string
map

sys/times.h

Namespaces

* namespacepot
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12.64 misc/version.hh File Reference

Namespaces

* namespacepot

Functions

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

12.65 tgba/bdddict.hh File Reference

#include  <list >

#include  <set >

#include  <map>

#include  <iosfwd >

#include  <bdd.h >

#include "ltlast/formula.hh”

#include "misc/bddalloc.hh"

Include dependency graph for bdddict.hh:

tgba/bdddict.hh string

cassert

Itlast/formula.hh predecl.hh

list
misc/bddalloc.hh

freelist.hh
____p utility

This graph shows which files directly or indirectly include this file:
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tgba/bddprint.hh
ﬁ/l/ tgbavformula2bdd.hh | [tgbartgbabadtactory.hh [€—— tgbartgbabddeoncrete.hh [ @—— tgba/public.nh

‘\l tgba/tgbabddcoredata.hh |‘_'| tgba/succiterconcrete.hh |

tgba/bdddict.hh

tgbastgba.hh &

Namespaces

* namespacepot

12.66 tgba/bddprint.hh File Reference

#include  <string >

#include  <iosfwd >

#include "bdddict.hh"

#include  <bdd.h >

Include dependency graph for bddprint.hh:

string

predecl.hh

cassert

iosfwd

map

tgba/bddprint.hh

Itlast/formula.hh

utility

bdddict.hh

freelist.hh

misc/bddalloc.hh

list

bdd.h

This graph shows which files directly or indirectly include this file:
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tgba/bddprint.hh tgba/public.hh

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_dictkdict, 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_se(std::ostream &o0s, const bdd_diddict, bdd b)
Print a BDD as a set.

« std::stringbdd_format_sefconst bdd_dictdict, 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 &0s, const bdd_didlict, bdd b)
Print a BDD as a diagram in dotty format.

« std::ostream &dd_print_tabl€std::ostream &os, const bdd_didict, bdd b)
Print a BDD as a table.

12.66.1 Function Documentation

12.66.1.1 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.
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Parameters:
dict The dictionary to use, to lookup variables.

b The BDD to print.

Returns:
The BDD formated as a string.

12.66.1.2 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.

12.66.1.3 std::string bdd_format_sat (const bdd_dick dict, bdd b)
Format a BDD as a list of literals.
This assumes thditis 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.

12.66.1.4 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.

12.66.1.5 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.
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dict The dictionary to use, to lookup variables.
b The BDD to print.

Returns:
The BDD formated as a string.

12.66.1.6 std::ostreamé& bdd_print_accset (std::ostream 8bs 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.

12.66.1.7 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.

12.66.1.8 std::ostreamé& bdd_print_formula (std::ostream & 0s, const bdd_dict« 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.

12.66.1.9 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.
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12.66.1.10 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.

12.66.1.11 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.

12.67 tgba/formula2bdd.hh File Reference

#include "bdddict.hh"
#include "ltlast/formula.hh"

Include dependency graph for formula2bdd.hh:

freelist.hh

misc/bddalloc.hh

bdddict.hh
iosfwd

tgba/formula2bdd.hh
predecl.hh

string

ltlast/formula.hh

cassert

Namespaces

* namespacepot

Functions

* bddformula_to_bddconst Itl::formulaxf, bdd_dict«d, void «for_me)
 const Itl::formulax bdd_to_formulgbdd f, const bdd_dictd)
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12.67.1 Function Documentation

12.67.1.1 const ltl::formulax bdd_to_formula (bdd f, const bdd_dictx d)

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

12.68 tgba/state.hh File Reference

#include  <cstddef >
#include  <bdd.h >
#include  <cassert >
#include  <functional >

Include dependency graph for state.hh:

cstddef

.h
__w-bdd

N
\ cassert

functional

tgba/state.hh

This graph shows which files directly or indirectly include this file:

evtgba/evtgba.hh

evtgba/evtgbaiter.hh

tgba/tgba.hh

tgba/succiter.hh
tgba/statebdd.hh

tgbaalgos/gtec/explscc.hh

tgbaalgos/gtec/sccstack.hh

tgbaalgos/gtec/nsheap.hh

tgbaalgos/bfssteps.hh

tgbaalgos/emptiness.hh

Namespaces

* namespacepot
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12.69 tgba/statebdd.hh File Reference

#include <bdd.h >
#include "state.hh"

Include dependency graph for statebdd.hh:

- —= bdd.h
cstddef

cassert

tgba/statebdd.hh

functional

This graph shows which files directly or indirectly include this file:

tgba/public.hh

_ tgba/tgbabddconcrete.hf?l‘—| tgba/tgbabddconcreteproduct.hh |
tgba/statebdd.hh tgba/succiterconcrete.hh
Si—

Namespaces

+ namespacepot

12.70 tgba/succiter.hh File Reference

#include "state.hh"

Include dependency graph for succiter.hh:

cstddef
bdd.h
tgba/succiter.hh state.hh
cassert
“
functional

This graph shows which files directly or indirectly include this file:
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|tgba/tgbabddconcreieproduct.hh |

tgbaalgos/Iti2tgba_lacim.hh

tgba/tgbabddconcrete.hh [ tgba/public.hh

‘

tgba/tgbareduc.hh
— tgbaalgos/reductgba_sim.hh
tgbaalgos/reachiter.hh N

tgba/tgbatba.hh tgbaalgos/neverclaim.hh

tgbaalgos/gtec/status.hh tgbaalgos/gtec/ce.hh
I‘ gsprissp h

tgbaalgos/gtec/gtec.hh

tgbaalgos/powerset.hh

tgba/tgbaexplicit.hh [

tgba/succiter.hh ’
/

/

N
)\
|

tgba/tgba.hh 8

tgbaalgos/Ibtt.hh

tgbaalgos/save.hh

tgbaalgos/stats.hh

Namespaces

* namespacepot

12.71 tgba/succiterconcrete.hh File Reference

#include "statebdd.hh"
#include "succiter.hh"
#include "tgbabddcoredata.hh”

Include dependency graph for succiterconcrete.hh:
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464

functional

cstddef

statebdd.hh

tgbabddcoredata.hh

cassert

tgba/succiterconcrete.hh
predecl.hh

string

N\
AN

Itlast/formula.hh

v utility
| misc/bddalloc.hh |—’|freelist,hh

list

set

This graph shows which files directly or indirectly include this file:

tgba/public.hh
tgba/succiterconcrete.hh <—| tgba/tgbabddconcrete.hh |‘—| tgba/tgbabddconcreteproduct.hh |

tgbaalgos/Iti2tgba_lacim.hh

Namespaces

* namespacepot

12.72 tgba/tgba.hh File Reference

#include "state.hh"

#include "succiter.hh"

#include "bdddict.hh"

Include dependency graph for tgba.hh:
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465

cstddef

functional
bdd.h

tgba/tgba.hh

cassert

predecl.hh

string

bdddict.hh

Itlast/formula.hh

misc/bddalloc.hh

list

freelist.hh

utility

This graph shows which files directly or indirectly include this file:

tgba/public.hh

tgba/tgbabddconcreteproduct.hh |

tgba/tgbareduc.hh

tgba/tgbabddconcrete.hh

tgba/tgbaexplicit.hh

tgba/tgbaproduct.hh

tgbaalgos/reductgba_sim.hh

tgbaalgos/reachiter.hh

tgbaalgos/gtec/status.hh tgbaalgos/gtec/ce.hh
’
|

tgba/tgba.hh

Namespaces

* namespacepot
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466

12.73 tgba/tgbabddconcrete.hh File Reference

#include "tgba.hh"

#include "statebdd.hh"
#include "tgbabddfactory.hh"
#include "succiterconcrete.hh”

Include dependency graph for tgbabddconcrete.hh:

cstddef

cassert

tgba/tgbabddconcrete.hh

succiterconcrete.hh

‘l tgbabddfactory.hh |—’| tgbabddcoredata.hh

bdddict.hh

list
Itlast/formula.hh

misc/bddalloc.hh

This graph shows which files directly or indirectly include this file:

tgba/public.hh
tgba/tgbabddconcrete.hh 4—' tgba/tgbabddconcreteproduct.hh |

tgbaalgos/Iti2tgba_lacim.hh

Namespaces

* namespacepot

12.74 tgba/tgbabddconcretefactory.hh File Reference

#include "misc/hash.hh"

#include "ltlast/formula.hh”

#include "tgbabddfactory.hh"

Include dependency graph for tgbabddconcretefactory.hh:

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



12.75 tgba/tgbabddconcreteproduct.hh File Reference

467

hash_map .
string

misc/hash.hh

hash_set

functional
cassert

Itlast/formula.hh

tgba/tgbabddconcretefactory.hh

\ bdd.h
[igbabadractory.nh |— tgbabddcoredata.hin
misc/bddalloc.hh
beddict.hh

predecl.hh

list

Namespaces

* namespacepot

12.75 tgba/tgbabddconcreteproduct.hh File Reference

#include "tgbabddconcrete.hh"
Include dependency graph for tgbabddconcreteproduct.hh:

> succiter.hh

| statebdd.hh

A
]19babddfactory.hh |—’| tgbabddcoredata.hh |

succiterconcrete.hh

tgba/tgbabddconcreteproduct.hh

tgbabddconcrete.hh

This graph shows which files directly or indirectly include this file:

tgba/tgbabddconcreteproduct.hh tgba/public.hh

Namespaces

* namespacepot

Functions

 tgba_bdd_concreteproduct(const tgba_bdd_concretéeft, const tgba_bdd_concreteght)
Multiplies twospot::tgba_bdd_concre@utomata.
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468

12.76 tgba/tgbabddcoredata.hh File Reference

#include <bdd.h >
#include "bdddict.hh"

Include dependency graph for tgbabddcoredata.hh:

bdd.h

tgba/tgbabddcoredata.hh

bdddict.hh

string

cassert

Itlast/formula.hh predecl.hh

list
misc/bddalloc.hh

freelist.hh

____p utility

This graph shows which files directly or indirectly include this file:

‘/_I tgba/succiterconcrete.hh tgba/tgbabddconcrete.hh l
tgba/tgbabddcoredata.hh
‘\-I tgba/tgbabddfactory.hh F—| tgba/tgbabddconcretefactory.hh |

Namespaces

» namespacepot

12.77 tgba/tgbabddfactory.hh File Reference

#include "tgbabddcoredata.hh”
Include dependency graph for tgbabddfactory.hh:
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bdd.h

tgba/tgbabddfactory.hh tgbabddcoredata.hh

bdddict.hh

string

cassert

list

misc/bddalloc.hh

freelist.hh

____p utility

This graph shows which files directly or indirectly include this file:

tgba/public.hh

tgba/tgbabddconcrete.hh tgba/tgbabddconcreteproduct.hh |

tgba/tgbabddfactory.hh i

] tgba/tgbabddconcretefactory.hh

tgbaalgos/Iti2tgba_lacim.hh |

Namespaces

* namespacepot

12.78 tgba/tgbaexplicit.nh File Reference

#include "misc/hash.hh"
#include  <list >
#include "tgba.hh"
#include "ltlast/formula.hh”

Include dependency graph for tgbaexplicit.hh:
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470

hash_set

hash_map

misc/hash.hh F functional

| cstddef
L—
state.hh < string

" p{ g [—{suceiern] —
Itlast/formula.hh ‘ cassert
predecl.hh

set bdd.h

tgba/tgbaexplicit.hh

>

bdddict.hh

map

iosfwd freelist.hh
misc/bddalloc.hh

This graph shows which files directly or indirectly include this file:

tgba/tgbareduc.hh |4—| tgbaalgos/reductgba_sim.hh

Namespaces

* namespacepot

12.79 tgba/tgbaproduct.hh File Reference

#include "tgba.hh"
#include "statebdd.hh"
Include dependency graph for tgbaproduct.hh:

utility

list
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cstddef

functional

/'I tgba.hh l—>|succiter.hh

statebdd.hh

tgba/tgbaproduct.hh

bdd.h

4
cassert
b 4

_ set
bdddict.hh
map
iosfwd
2 predecl.hh
ltlast/formula.hh

list

misc/bddalloc.hh
freelist.hh

utility

Namespaces

* namespacepot

12.80 tgba/tgbareduc.hh File Reference

#include "tgbaexplicit.hh"

#include "tgbaalgos/reachiter.hh"
#include "tgbaalgos/gtec/explscc.hh”
#include "tgbaalgos/gtec/nsheap.hh”
#include  <list >

Include dependency graph for tgbareduc.hh:
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misc/hash.hh

tgbaalgos/gtec/nsheap.hh

hash_map

tgbaalgos/gtec/explscc.hh

N wtasttormuian
igbaigbareduc.hh '- B oo =
¥ _——
e
A

deque

sk ,’ ,

bdddict.hh

set
map

iosfwd

misc/bddalloc.hh

This graph shows which files directly or indirectly include this file:

tgba/tgbareduc.hh <—| tgbaalgos/reductgba_sim.hh |

Namespaces

* namespacepot

Typedefs

* typedef Sgi::pai constspot::statex, constspot::state« > state_couple
* typedef Sgi::vector state_couple > simulation_relation

12.80.1 Typedef Documentation

12.80.1.1 typedef Sgi::vectorstate _couple> spot::simulation_relation
12.80.1.2 typedef Sgi::pair.constspot::statex, constspot::statex> spot::state_couple

12.81 tgba/tgbatba.hh File Reference

#include <list >

string

functional

cassert

cstddef

bdd.h

list
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#include "tgba.hh"
#include "misc/bddIt.hh"
Include dependency graph for tgbatba.hh:

list

freelist.hh

utility

misc/bddalloc.hh

Itlast/formula.hh H predecl.hh |

string

bdddict.hh

<

tgba/tgbatba.hh cassert

functional

This graph shows which files directly or indirectly include this file:

tgba/tgbatba.hh tgbaalgos/neverclaim.hh

Namespaces

+ namespacepot

12.82 tgbaalgos/bfssteps.hh File Reference

#include  <map>
#include "tgba/state.hh"
#include "emptiness.hh"

Include dependency graph for bfssteps.hh:

cstddef

cassert

/ e
tgbaalgos/bfssteps.hh P tgba/state.hh

emptiness.hh > bdd.h
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474

Namespaces

* namespacepot

12.83 tgbaalgos/dottydec.hh File Reference

#include  <string >

Include dependency graph for dottydec.hh:
igoaalgos/dotydeorn gl

This graph shows which files directly or indirectly include this file:

tgbaalgos/dotty.hh

tgbaalgos/dottydec.hh
tgbaalgos/rundotdec.hh

Namespaces

* namespacepot

12.84 tgbaalgos/dupexp.hh File Reference

#include "tgba/tgbaexplicit.hh"
Include dependency graph for dupexp.hh:

misc/hash.hh [

state <
>

tgba.hh succiter.hh

Itlast/formula.hh -

tgba/tgbaexplicit.hh I

tgbaalgos/dupexp.hh

set

-/
bdddict.hh

map

iosfwd

misc/bddalloc.hh

hash_set
hash_map
functional
cstddef
string
cassert

predecl.hh

bdd.h

utility

freelist.hh

list
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Namespaces

* namespacepot

Functions

« tgba_explicits tgba_dupexp_bfeconst tgbaxaut)
Build an explicit automata from all states afit numbering states in bread first order as they are processed.

« tgba_explicit« tgba_dupexp_dfeconst tgbakaut)
Build an explicit automata from all states afit numbering states in depth first order as they are processed.

12.85 tgbaalgos/emptiness.hh File Reference

#include <list >
#include  <iosfwd >
#include  <bdd.h >
#include "tgba/state.hh"

Include dependency graph for emptiness.hh:

list
4 iosfwd

tgbaalgos/emptiness.hh
SN T

cstddef

tgba/state.hh

cassert

functional

This graph shows which files directly or indirectly include this file:

tgbaalgos/bfssteps.hh

tgbaalgos/gtec/ce.hh

tgbaalgos/emptiness.hh
A4 tgbaalgos/gtec/gtec.hh
tgbaalgos/rundotdec.hh

gspn/ssp.hh

Namespaces

* namespacspot
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476

Functions

« std::ostream &rint_tgba_rur(std::ostream &o0s, const tgba, const tgba_rurrun)

Display atgba_run

« tgbax tgba_run_to_tgbéconst tgbara, const tgba_rumrun)

Return an explicit_tgba correspondingtian (i.e. comparable states are merged).

12.86 tgbaalgos/emptiness_stats.hh File Reference

#include <cassert >

Include dependency graph for emptiness_stats.hh:

tgbaalgos/emptiness_stats.hh s glIVEC]

This graph shows which files directly or indirectly include this file:

tgbaalgos/gtec/ce.hh
tgbaalgos/emptiness_stats.hh ‘:] gspn/ssp.hh
tgbaalgos/gtec/gtec.hh

Namespaces

* namespacspot

12.87 tgbaalgos/gtec/ce.hh File Reference

#include "status.hh"
#include "tgbaalgos/emptiness.hh"
#include "tgbaalgos/emptiness_stats.hh"

Include dependency graph for ce.hh:
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477

tgbaalgos/emptiness.hh

bdd.h

tgbaalgos/gtec/ce.hh status.hh

tgba/tgba.hh

cstddef

-‘ tgba/state.hh
‘ Itlast/formula.hh .

misc/hash.hh

cassert

tgbaalgos/emptiness_stats.hh a

functional

string
hash_set

hash_map

This graph shows which files directly or indirectly include this file:

tgbaalgos/gtec/ce.hh gspn/ssp.hh

Namespaces

+ namespacepot

12.88 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

functional

misc/hash.hh

hash_map

hash_set cstddef

tgbaalgos/gtec/explscc.hh

| tgba/state.hh cassert

ccstack.hh > bdd.h

list

This graph shows which files directly or indirectly include this file:

tgbaalgos/gtec/explscc.hh 4—' tgba/tgbareduc.hh |4—| tgbaalgos/reductgba_sim.hh

Namespaces

» namespacepot

12.89 tgbaalgos/gtec/gtec.hh File Reference

#include  <stack >

#include "status.hh"

#include "tgbaalgos/emptiness.hh"
#include "tgbaalgos/emptiness_stats.hh"

Include dependency graph for gtec.hh:
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479

tgbaalgos/emptiness.hh

tgbaalgos/gtec/gtec.hh

bdd.h

bdddict.hh =
'\

~
-" tgba/state.hh
‘ ltlast/formula.hh .

misc/hash.hh

tgba/tgba.hh

cstddef

cassert

tgbaalgos/emptiness_stats.hh

functional

string

hash_set

hash_map

This graph shows which files directly or indirectly include this file:

tgbaalgos/gtec/gtec.hh gspn/ssp.hh

Namespaces

» namespacepot

12.90 tgbaalgos/gtec/nsheap.hh File Reference

#include "tgba/state.hh"
#include "misc/hash.hh"

Include dependency graph for nsheap.hh:
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480

cstddef

bdd.h

cassert

tgba/state.hh
tgbaalgos/gtec/nsheap.hh functional

misc/hash.hh string
hash_map
hash_set

This graph shows which files directly or indirectly include this file:

"/_,I tgba/tgbareduc.hh |4—| tgbaalgos/reductgba_sim.hh |
‘\—I tgbaalgos/gtec/status.hh |4_| tgbaalgos/gtec/ce.hh

tgbaalgos/gtec/gtec.hh

tgbaalgos/gtec/nsheap.hh

gspn/ssp.hh

Namespaces

+ namespacepot

12.91 tgbaalgos/gtec/sccstack.hh File Reference

#include  <bdd.h >

#include  <list >

#include  <tgba/state.hh >

Include dependency graph for sccstack.hh:

p> bdd.h

tgbaalgos/gtec/scestack.hh g R cstddef

tgba/state.hh

cassert

functional

This graph shows which files directly or indirectly include this file:

‘—/_I tgbaalgos/gtec/explscc.hh |‘_| tgba/tgbareduc.hh |4_| tgbaalgos/reductgba_sim.hh |

tgbaalgos/gtec/sccstack.hh

‘\| tgbaalgos/gtec/status.hh L‘—' tgbaalgos/gtec/ce.hh
tgbaalgos/gtec/gtec.hh

gspn/ssp.hh

Generated on Mon Jan 31 12:54:24 2005 for spot by Doxygen



12.92 tgbaalgos/gtec/status.hh File Reference

481

Namespaces

* namespacepot

12.92 tgbaalgos/gtec/status.hh File Reference

#include "sccstack.hh"

#include "nsheap.hh”

#include "tgba/tgba.hh"

#include  <iosfwd >

Include dependency graph for status.hh:

hash_map

hash_set

misc/hash.hh [

functional
string

cstddef

| tgba/state.hh ’

J Itlast/formula.hh

7

cassert

predecl.hh

/,l tgba/tgba.hh |—>| succiter.hhl

scestack.hh

tgbaalgos/gtec/status.hh

bdddict.hh

list

misc/bddalloc.hh

iosfwd

‘ freelist.hh

utility

This graph shows which files directly or indirectly include this file:

tgbaalgos/gtec/ce.hh
tgbaalgos/gtec/status.hh gspn/ssp.hh

tgbaalgos/gtec/gtec.hh

Namespaces

* namespacepot
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12.93 tgbaalgos/gv04.hh File Reference

Namespaces

* namespacepot

Functions

* emptiness_checkexplicit_gv04_checkconst tgbaxa)
Emptiness check based on Geldenhuys and Valmari's TACAS’04 paper.

12.94 tgbaalgos/Ibtt.hh File Reference

#include "tgba/tgba.hh"
#include  <iosfwd >
Include dependency graph for Ibtt.hh:

cstddef

functional

bdd.h

cassert

tgba/tgba.hh

bdddict.hh

tgbaalgos/Ibtt.hh predecl.hh

Itlast/formula.hh

misc/bddalloc.hh

list

freelist.hh

= josfwd _p utility

Namespaces

* namespacepot

Functions

« std::ostream &btt_reachabléstd::ostream &0s, const tgba)
Print reachable states in LBTT format.

12.95 tgbaalgos/Iti2tgba _fm.hh File Reference

#include "ltlast/formula.hh"
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#include "tgba/tgbaexplicit.hh"
#include "ltlvisit/apcollect.hh"
Include dependency graph for Itl2tgba_fm.hh:

hash_set

misc/hash.hh

hash_map

functional

cstddef

tgba/tgbaexplicit.hh

»)

® ltlast/formula.hh predecl.hh

tgbaalgos/lti2tgba_fm.hh

string

refformula.hh
Itlenv/environment.hh

[ mvisivapcoltect.nih F—{itiast/atomic_prop.nh

Namespaces

+ namespacepot

Functions

« tgha_explicit« Itl_to_tgba_fm(const Itl::formulaxf, bdd_dict«dict, bool exprop=false, bool symb_-
merge=true, bool branching_postponement=false, bool fair_loop_approx=falsejtcatsmic_-
prop_set<unobs=0)

Build a spot::tgba_explici from an LTL formula.

12.96 tgbaalgos/Iti2tgba_lacim.hh File Reference

#include "ltlast/formula.hh"
#include "tgba/tgbabddconcrete.hh”
Include dependency graph for ItIl2tgba_lacim.hh:
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484

string

cassert

predecl.hh

Itlast/formula.hh

tgbaalgos/Iti2tgba_lacim.hh
tgba/tgbabddconcrete.hh

tgbabddfactory.hh statebdd.hh

succiterconcrete.hh

Namespaces

* namespacepot

Functions

« tgba_bdd_concreteltl to_tgba_lacim(const Itl::formulaxf, bdd_dict«dict)
Build aspot::tgba_bdd_concretieom an LTL formula.

12.97 tgbaalgos/magic.hh File Reference

#include <cstddef >

Include dependency graph for magic.hh:

tgbaalgos/magic.hh g gleCE

Namespaces

* namespacepot

Functions

« emptiness_checkexplicit_magic_searcfconst tgbasa)
Returns an emptiness checker on spet::tgbaautomatora.

« emptiness_checkbit_state _hashing_magic_seafcbnst tghasa, size_t size)
Returns an emptiness checker on spet::tgbaautomatora

12.98 tgbaalgos/neverclaim.hh File Reference

#include <iosfwd >

#include "ltlast/formula.hh"
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#include "tgba/tgbatba.hh"

Include dependency graph for neverclaim.hh:

string

H predecl.hh |

TN

- state.hh =<
misc/bddlt.hh

ltlast/formula.hh

cassert

tgbaalgos/neverclaim.hh —" tgba/tgbatba.hh |—’|19ba.hh l—’|succiter.hh

cstddef

functional

bdd.h

bdddict.hh

misc/bddalloc.hh

map

‘ freelist.hh

utility

iosfwd

Namespaces

* namespacepot

Functions

 std::ostream & never_claim_reachabldstd::ostream &o0s, const tgba sba_proxg, const
[t]::formula xf=0)

Print reachable states in Spin never claim format.

12.99 tgbaalgos/powerset.hh File Reference

#include "tgba/tgbaexplicit.hh"

Include dependency graph for powerset.hh:
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12.100 tgbaalgos/projrun.hh File Reference

486

hash_set

hash_map

misc/hash.hh [ functional

' cstddef

tgba.hh succiter.hh

Itlast/f la.hh ‘ cassert
tgbaalgos/powerset.hh tgba/tgbaexplicit.hh [ ‘
predecl.hh
P set bdd.h
bdddict.hh
map
utility
iosfwd freelist.hh
misc/bddalloc.hh

list

Namespaces

* namespacepot

Functions

* tgba_explicitx tgba_powersdiconst tgbaxaut)
Build a deterministic automaton, ignoring acceptance conditions.

12.100 tgbaalgos/projrun.hh File Reference

#include <ijosfwd >

Include dependency graph for projrun.hh:

tgbaalgos/projrun.hh pums f WA

Namespaces

* namespacepot

Functions

 tgba_run« project_tgba_ruifconst tgbasa_run, const tgbaa_proj, const tgba_rusrun)
Project atgba_runon a tgba.
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12.101 tgbaalgos/randomgraph.hh File Reference

#include "ltlvisit/apcollect.hh"
#include "ltlenv/defaultenv.hh"

Include dependency graph for randomgraph.hh:

Itlast/atomic_prop.hh

string

Itivisit/apcollect.hh
ltlenv/defaultenv.hh

refformula.hh
cassert

tgbaalgos/randomgraph.hh X
J’l ltlenv/environment.hh
predecl.hh

Namespaces

* namespacepot

Functions

« tgbax random_graplint n, float d, consltl::atomic_prop_setap, bdd_dickdict, int n_acc=0, float
a=0.1, float t=0.5, Itl::environmerenv=_&lItl::default_environment::instance())

Construct a tgha randomly.

12.102 tgbaalgos/reducerun.hh File Reference

Namespaces

* namespacepot

Functions

 tgba_run«x reduce_rur{const tgbasa, const tgba_rurorg)
Reduce an accepting run.

12.103 tgbaalgos/reductgba_sim.hh File Reference

#include "tgba/tgbareduc.hh"
#include "tgbaalgos/reachiter.hh"
#include  <vector >
#include  <list >

#include  <sstream >

Include dependency graph for reductgba_sim.hh:
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list

scestack.hh

tgbaalgos/gtec/explscc.hh |

|tgba/tgbareduc.hh |—>| tgbaalgos/gtec/nsheap.hh L

f

tgbaalgos/reductgba_sim.hh

tgbaexplicit.hh

vector

sstream

‘ ltlast/formula.hh

deque

tgbaalgos/reachiter.hh

stack

Namespaces

* namespacepot

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_optior{s

Reduce_None= 0, Reduce_quotient_Dir_Simx 1, Reduce_transition_Dir_Simr 2, Reduce_-
quotient_Del_SinF 4,

Reduce_transition_Del_Sim8, Reduce_Sce 16,Reduce_AlE=-1U }
Options for reduce.

Functions

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

« direct_simulation_relation get_direct_relation_simulatiofconst tgbaxa, std::ostream &os, int
opt=-1)

Compute a direct simulation relation on state of tgba

» delayed_simulation_relationget_delayed_relation_simulati¢const tgbata, std::ostream &os, int
opt=-1)

Compute a delayed simulation relation on state of tgba
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« void free_relation_simulatiofdirect_simulation_relatiorrel)
To free a simulation relation.

« void free_relation_simulatiofdelayed_simulation_relatiotrel)
To free a simulation relation.

12.104 tgbaalgos/replayrun.hh File Reference

#include <ijosfwd >

Include dependency graph for replayrun.hh:

tgbaalgos/replayrun.hh g i NIVG!

Namespaces

* namespacepot

Functions

 boolreplay_tgba_ruifstd::ostream &0s, const tgha, const tgba_rurrun, bool debug=false)
Replay atgba_runon a tgba.

12.105 tgbaalgos/rundotdec.hh File Reference

#include  <map>
#include  <utility >
#include <list >
#include "dottydec.hh"
#include “"emptiness.hh"

Include dependency graph for rundotdec.hh:

map
% utility
—-—>dottydec.hh string

list

tgbaalgos/rundotdec.hh

emptiness.hh » jhdd.h

tgba/state.hh

functional

cstddef

cassert
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490

Namespaces

* namespacepot

12.106 tgbaalgos/se05.hh File Reference

#include  <cstddef >
Include dependency graph for se05.hh:

tgbaalgos/se05.hh s et}

Namespaces

* namespacepot

Functions

« emptiness_checkexplicit_se05_ searqftonst tgha:a)
Returns an emptiness check on ¢pet::tgbaautomatora.

- emptiness_checkbit_state _hashing_se05_seafcbnst tgbaxa, size_t size)
Returns an emptiness checker onspet::tgbaautomatora.

12.107 tgbaalgos/stats.hh File Reference

#include "tgba/tgba.hh"

Include dependency graph for stats.hh:

cstddef

| succiter.hh

tgbaalgos/stats.hh tgba/tgba.hh

cassert

predecl.hh

string

bdddict.hh

Itlast/formula.hh

misc/bddalloc.hh

list

freelist.hh

utility
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491

Namespaces

* namespacepot

Functions

* tgba_statisticstats_reachablEgonst tgba:g)
Compute statistics for an automaton.

12.108 tgbaalgos/tau03.hh File Reference

Namespaces

* namespacepot

Functions

» emptiness_checkexplicit_tau03_searcftonst tgbasa)
Returns an emptiness checker on spet::tgbaautomatora.

12.109 tgbaalgos/tauO3opt.hh File Reference

Namespaces

* namespacepot

Functions

« emptiness_checkexplicit_tau03_opt_seardlonst tgbaxa)

Returns an emptiness checker on $pet::tghbaautomatore.

12.110 tgbaalgos/weight.hh File Reference

#include  <iosfwd >

#include  <map>

#include  <bdd.h >

Include dependency graph for weight.hh:

iosfwd

tgbaalgos/weight.hh g gliEY)

bdd.h
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Namespaces

* namespacepot
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