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PARALLEL GENETIC ALGORITHM FOR SOLVING 
SCHEDULING PASSING THROUGH THE GATEWAYS 

SYSTEM AND ITS VERIFICATION

-
, .

.
This article discusses an algorithm for scheduling the passage of ships through the sluice system based on 

genetic algorithms and distributed computing. Made it to the verifi cation of the model using temporal logic.

: , , .
Key words: genetic algorithm, model verifi cation, temporal logic.
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 PLTL.

 PLTL - -
:

— X — ;
— F — - ;
— G — ;
— U — , ;
— R — .

 ( ) AP = {p1, p2, ..., pn}, 
 PLTL — pi, pi AP.  PLTL, -

:
— ( ); 
— ( );  
— ( ); 
— (¬ ). 

:
— ( ); — ;
— (F ) — - ;
— (G ) — ;
— ( U ) — , ;
— ( R ) — , .

, , -
 X, F, G ,  ¬, -

 U, R .
, -

:
— runi  — i- ;
— pausei — ;
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— met_criterioni — ;
— exchangei — ;
— has_ fi rst — ;
— has_ second — .

 PLTL. 
, -

G (¬has_ fi rst met_criterioni F has_ fi rst).

-
, -

G (has_ fi rst  ¬has_ second pausei  F has_ second). 

, ,  NuSMV. 
,  NuSMV, , -

, , , -
.

 main, 
.

:
— , ;
— ;
— .

(byte, short, int, boolean) , .
:

— ,  (init);
— ,  (next).

, .
 (next), , -

 (case).
 NuSMV.

MODULE main
  DEFINE
   clipboard_has_fi rst := (isl1.status = met_criterion | isl2.status = met_criterion | isl3.status = met_criterion | 

isl4.status = met_criterion );
   clipboard_has_second := (isl1.status = met_criterion | isl2.status = met_criterion | isl3.status = met_crite-

rion | isl4.status = met_criterion ) & clipboard_has_fi rst;
  VAR
    isl1                  : process island(clipboard_has_fi rst, clipboard_has_second);
    isl2                  : process island(clipboard_has_fi rst, clipboard_has_second);
 isl3                  : process island(clipboard_has_fi rst, clipboard_has_second);
 isl4                  : process island(clipboard_has_fi rst, clipboard_has_second);    
LTLSPEC G (!(clipboard_has_fi rst = FALSE & clipboard_has_second = TRUE));
LTLSPEC G ((!clipboard_has_fi rst & isl1.status = met_criterion) -> F clipboard_has_fi rst = TRUE);
LTLSPEC G ((!clipboard_has_fi rst & isl2.status = met_criterion) -> F clipboard_has_fi rst = TRUE);
LTLSPEC G ((!clipboard_has_fi rst & isl3.status = met_criterion) -> F clipboard_has_fi rst = TRUE);
LTLSPEC G ((!clipboard_has_fi rst & isl4.status = met_criterion) -> F clipboard_has_fi rst = TRUE);
LTLSPEC G ((clipboard_has_fi rst & !clipboard_has_second & isl1.status = pause) -> F clipboard_has_se-

cond = TRUE);
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LTLSPEC G ((clipboard_has_fi rst & !clipboard_has_second & isl2.status = pause) -> F clipboard_has_se-
cond = TRUE);

LTLSPEC G ((clipboard_has_fi rst & !clipboard_has_second & isl3.status = pause) -> F clipboard_has_se-
cond = TRUE);

LTLSPEC G ((clipboard_has_fi rst & !clipboard_has_second & isl4.status = pause) -> F clipboard_has_se-
cond = TRUE);

--LTLSPEC G (isl1.status = met_criterion -> NF isl1.status = run | isl1.status = pause);    
LTLSPEC G (isl1.status = exchange -> F isl1.status = met_criterion | isl1.status = pause);     

MODULE island(clipboard_has_fi rst, clipboard_has_second)
  VAR
    status    :{run, pause, met_criterion, exchange} ;
  ASSIGN
    init(status) := run;
    next(status) :=
      case
        status = run : pause;
        status = pause & clipboard_has_fi rst & !clipboard_has_second : exchange; 
        status = pause & clipboard_has_second : {run, met_criterion};
        status = met_criterion & !clipboard_has_fi rst : exchange;
        status = exchange & clipboard_has_fi rst & clipboard_has_second : run;
        TRUE : status;
      esac;
  FAIRNESS
    Running
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