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elevator/COMMON_PRE.m

function [fire,transition] = COMMON_PRE(transition)

%COMMON_PRE Summary of this function goes here

%   Detailed explanation goes here

global global_info;

top_floor = global_info.NO_OF_FLOORS;

fire = 1;



name = split(transition.name(2:end), '_');



current_floor = str2double(name(1));

type = join(name{2:end});





down = isequal(type, 'down');

previous_direction = global_info.ELEVATOR_DIRECTION;



if isequal(type, 'up')

    needToGoUp = passengersWantDirection(current_floor, true);

    % check if we need to go up

    if needToGoUp

        % if the elevator was already going up then we continue

        if isequal(previous_direction, 'up')

            fire = 1;

            return;

            % if elevator is on the way down

        else

            % only reverse if we dont need to go down

            needToGoDown = passengersWantDirection(current_floor, false);

            if ~needToGoDown

                global_info.ELEVATOR_DIRECTION = 'down';

                fire = 1;

            else

                fire = 0;

            end

            return;

        end

        

    % Don't need to go up

    else

        fire = 0;

        needToGoDown = passengersWantDirection(current_floor, false);

        if needToGoDown

            global_info.ELEVATOR_DIRECTION = 'down';

        else

            % dont need to go up or down, stay at current floor

            global_info.ELEVATOR_DIRECTION = 'stay';

        end 

    end

end



if isequal(type, 'down')

    needToGoDown = passengersWantDirection(current_floor, false);

    % check if we need to go down

    if needToGoDown

        % if the elevator was already going down then we continue

        if isequal(previous_direction, 'down')

            fire = 1;

            return;

        

        % if elevator is on the way up

        else

            % only reverse if we dont need to go up

            needToGoUp = passengersWantDirection(current_floor, true);

            if ~needToGoUp

                global_info.ELEVATOR_DIRECTION = 'up';

                fire = 1;

            else

                fire = 0;

            end

            return;

        end

        

    % Don't need to go down

    else

        fire = 0;

        needToGoUp = passengersWantDirection(current_floor, true);

        if needToGoUp

            global_info.ELEVATOR_DIRECTION = 'up';

        else

            % dont need to go up or down, stay at current floor

            global_info.ELEVATOR_DIRECTION = 'stay';

        end 

    end

end








elevator/elevator_3rd_floor.png

1_passengers.








elevator/main.m

clear all; clc;



global global_info;

%global_info.STOP_AT = 30;%current_clock(3) + [0 0 10];

global_info.DELTA_TIME = 1;

global_info.MAX_LOOP = 1000;

global_info.NO_OF_FLOORS = 3;

global_info.ELEVATOR_DIRECTION = 'up';

pns = pnstruct('pdf');



%dyn.ft = {};

% elevator is on the first floor with 3 passengers inside wanting to go to

% floor 3

dyn.m0 = {'p1_floor_elevator', 1, 'p3_passengers', 4};



pni = initialdynamics(pns, dyn);

g = guiMonitor('WantedDelay', 0.1);

sim = gpensim(pni);

global PN;






elevator/passengersWantDirection.m

function [wantDirection] = passengersWantDirection(current_floor, up)

%PASSENGERSWANTDIRECTION Check if any passengers needs the elevator to go

%in a given direcion

%   Detailed explanation goes here

global global_info;



% Check floors depending on direction



% check floors above current floor if going up

if up

    floorsToCheck = (current_floor + 1):global_info.NO_OF_FLOORS;



% check floors below current floor if going down

else

    floorsToCheck = 1:(current_floor - 1);

end



for k = floorsToCheck

    k_passengers = ['p' num2str(k) '_passengers']; % waiting to exit elevator

    k_waiting = ['p' num2str(k) '_waiting']; % waiting to enter elevator

    

    % if passengers want to exit or are waiting to

    % enter the elevator on the k-th floor return true

    if ntokens(k_passengers) || ntokens(k_waiting)

        wantDirection = true;

        return;

    end

end



wantDirection = false;



end










elevator/pdf.m

function [ pns ] = pdf()

%TEST_PDF Summary of this function goes here

%   Detailed explanation goes here

global global_info;

top_floor = global_info.NO_OF_FLOORS;



pns.PN_name = 'Elevator';



pns.set_of_Ps = {};

pns.set_of_Ts = {};

pns.set_of_As = {};



% add all floors to indicate elevator position

for floor_number = 1:top_floor

    % Add places, transitions and arc connections for nth floor

    n = num2str(floor_number);

    

    % Places for each floor

    

    % people who have called for and are waiting for elevator on nth floor

    n_waiting = ['p' n '_waiting'];

    % people on nth floor

    n_floor = ['p' n '_floor'];

    % passengers in elevator who wants to go to the nth floor

    n_passengers = ['p' n '_passengers'];

    % indicates if the elevator is on the nth floor

    n_floor_elevator = ['p' n '_floor_elevator'];

    

    pns.set_of_Ps = [pns.set_of_Ps n_waiting n_floor n_passengers...

        n_floor_elevator];

    

    % Transitions connected to the nth floor

    % passengers who are waiting for a called elevator

    n_wait = ['t' n '_wait']; 

    % passengers who are exiting the elevator at this floor

    n_exit = ['t' n '_exit'];

    % passengers who entered the elevator

    n_enter = ['t' n '_enter'];

    

    pns.set_of_Ts = [pns.set_of_Ts n_exit n_enter n_wait];

    

    arcs = {};

    % if not on the top floor: add transitions+arcs over the elevator

    if ~(floor_number == top_floor)

        n_up = ['t' n '_up'];

        from_above = ['t' num2str(floor_number + 1) '_down'];

        pns.set_of_Ts = [pns.set_of_Ts n_up];

        arcs = [arcs...

            n_floor_elevator, n_up, 1, ...

            from_above, n_floor_elevator, 1, ...

        ];

    end

    

    % if not on the bottom floor: add transitions+arcs under the elevator

    if ~(floor_number == 1)

        from_below = ['t' num2str(floor_number - 1) '_up'];

        n_down = ['t' n '_down'];

        pns.set_of_Ts = [pns.set_of_Ts n_down];

        arcs = [arcs...

            n_floor_elevator, n_down, 1, ...

            from_below, n_floor_elevator, 1, ...

        ];

    end

    

    

    

    % Arcs for each floor

    arcs = [arcs ...

        n_floor_elevator, n_exit, 1, ...

        n_exit, n_floor_elevator, 1, ...

        n_floor_elevator, n_enter, 1, ...

        n_enter, n_floor_elevator, 1, ...

        ...

        n_passengers, n_exit, 1, ...

        n_exit, n_floor, 1, ...

        n_floor, n_wait, 1, ...

        n_wait, n_waiting, 1, ...

        n_waiting, n_enter, 1, ...

    ];



    % when a passenger enters (n_enter) he can go to any other

    % floor. Passengers who are in an elevator and wants to go to floor m

    % are indicated as a token in place pm_passengers.

    for m = 1:top_floor

        if m ~= floor_number

            m_passengers = ['p' num2str(m) '_passengers' ];

            arcs = [arcs, n_enter, m_passengers, 1];

        end

    end

    

    pns.set_of_As = [pns.set_of_As arcs];

end





end








GPenSIM_v10_System_Files/Check-Valid-Functions/check_valid_file.m

function [] = check_valid_file(filename)

%        [] = check_valid_file(filename)



if ~exist(filename, 'file'),  % wrong definition file

    prnerrormsg (['File "', filename '" does not exist !']);

end;






GPenSIM_v10_System_Files/Check-Valid-Functions/check_valid_place.m

function [set_of_pi] = check_valid_place(set_of_places)

% function [set_of_pi] = check_valid_place(set_of_places)

% checks whether place names are valid, and returns the indices

%

% Usage:

%     set_of_place_indices = check_valid_places({'p1','p2','pE'})

% Uses:

%      check_valid_places

%

%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 14 June 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



% if there is a single place input (text string)

if ischar(set_of_places),   

    set_of_places = {set_of_places}; % then convert i t to a cell

end



set_of_pi = [];



for i = 1: numel(set_of_places),

    place_name = set_of_places{i};

    p_index = search_names(place_name, PN.global_places);

    if (p_index),

        set_of_pi = [set_of_pi p_index];

    else

        prnerrormsg (['"', place_name, '":   Wrong place name !']);

    end

end








GPenSIM_v10_System_Files/Check-Valid-Functions/check_valid_resource.m

function [r_index] = check_valid_resource(resource)

% function [r_index] = check_valid_resource(resource)

% checks whether resource name is valid



%  Reggie.Davidrajuh@uis.no (c) Version 9.0 (c) 20 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

r_index = resource;  % resource is an index  



if ischar(r_index),   % resource is a character string name

    r_index = search_names(r_index, PN.system_resources);

    if not(r_index),

        if not(strcmpi('anyresource', resource)),

            error([resource, ':  unknown resource']);

        end;

    end;    

end;








GPenSIM_v10_System_Files/Check-Valid-Functions/check_valid_transition.m

function [set_of_ti] = check_valid_transition(set_of_transitions)

% function [set_of_pi] = check_valid_transition(set_of_transitions)

% checks whether transition names are valid, and returns the indices

%

% Usage:

%     set_of_transition_indices = check_valid_transitions({'t1','t2','tE'})

% Uses:

%      search_names

%

%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 14 June 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



% if there is a single transition input (text string)

if ischar(set_of_transitions),   

    set_of_transitions = {set_of_transitions}; % then convert i t to a cell

end



set_of_ti = [];



for i = 1: numel(set_of_transitions),

    trans_name = set_of_transitions{i};

    t_index = search_names(trans_name, PN.global_transitions);

    if (t_index),

        set_of_ti = [set_of_ti t_index];

    else

        prnerrormsg (['"', trans_name, '":   Wrong transition name !']);

    end

end








GPenSIM_v10_System_Files/Cotree/build_cotree.m

function [COTREE] = build_cotree(X0)   

%        [COTREE] = build_cotree(X0)   

%          Build Coverability Tree

%

% Purpose:	Creates the coverability tree of a Petri net 

% Input parameters:	Static Petri net sturcture with 

%                   initial tokens (output by ‘initialdynamics’)

% Out parameters:	Cotree structure 

%       

% Example:	

%   % inside cotree main simulation file

%   pns = pnstruct('cotree_example_def');

%   dyn.m0 = {'p1',2, 'p4', 1};

%   pni = initialdynamics(pns, dyn);

%   COTREE = build_cotree(pni);

%

% Uses:	sources_matrix, enabled_transition, new_marking, 

%       check_for_dominance, good_name

% Used by:	[main simulation file], print_cotree, plot_cotree

% NOTE:	build_Cotree algorithm is similar to Cassandras & Lafortune (1998)



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



PN.X = X0;  % initial markings



FALSE = 0;  TRUE = 1;	

Ps = PN.No_of_places;	% number of places

Ts = PN.No_of_transitions; % number of transitions



COTREE = zeros(1, Ps+3); % initialize COTREE

COTREE(1, 1:Ps) = PN.X;     % initialize COTREE with x

%%%%%%%%%%%%%%%%% info %%%%%%%%%%%%%%% 

%%%% COTREE(i,Ps+1) is triggering transition that created the 'i'th row 

%%%% COTREE(i,Ps+2) is the parent row of the 'i'th row  

%%%% COTREE(i,Ps+3) is a tag: 'R'oot/'D'uplicate/'T'erminal 

COTREE(1, Ps+3) = double('R');%'R'oot; also the first row

main_index = 0; 



%global while loop

while lt(main_index, size(COTREE,1)),

   main_index = main_index+1;

   X = COTREE(main_index, :); % current state (with extended info)

   PN.X = X(1:Ps); % current state 

   

   %check for duplicate

   xTREE = COTREE(1:main_index-1, 1:Ps);   % reachable states from x

   parent = X(Ps+2); 

   if ~any(ismember(xTREE, PN.X, 'rows')),%not duplicate

      

      terminal = TRUE; % for starting

      for t = 1:Ts,

         if enabled_transition(t), 

            terminal = FALSE; %enabled trans means not terminal

            new_branch = zeros(1, Ps+3); %new branch

            

            x1 = new_marking(t); %STEPS 2.2 + 2.2.1

            %STEP 2.2.2

            x1 = check_for_dominance(x1, ...

                  COTREE(1:main_index-1, :), parent);

            new_branch(1, 1:Ps) = x1; 

            new_branch(1, Ps+1) = t;

            new_branch(1, Ps+2) = main_index; 

            COTREE = [COTREE; new_branch];

         end; %if enabled_transition

      end; %for t=1:Ts

      

      if terminal,

         COTREE(main_index, Ps+3) = double('T'); %'T'erminal

      end; %if terminal,

      

   else  %if ~any(ismember(XTREE, X

      COTREE(main_index, Ps+3) = double('D'); %'D'uplicate

   end; %if ~any(ismember(XTREE, X, 

end; %global while 








GPenSIM_v10_System_Files/Cotree/build_cotree_i.m

function [COTREE] = build_cotree_i(X0, sizeOfCotree)   

%        [COTREE] = build_cotree_i(X0, sizeOfCotree)   

%          Build Coverability Tree for inhibitor arc

%

% Purpose:	Creates coverability tree for a Petri net with inhibitor arcs 

% Input parameters:	

%    X0: initial tokens 

%    sizeOfCotree: maximum number of states 

%

% Out parameters:	Cotree structure 

%       

% Uses:	sources_matrix, enabled_transition, new_marking, 

%       check_for_dominance, good_name

% Used by:	cotree

% NOTE:	build_Cotree algorithm is similar to Cassandras & Lafortune (1998)



%   Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 20. September 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



PN.X = X0;  % initial markings



FALSE = 0;  TRUE = 1;	

Ps = PN.No_of_places;	% number of places

Ts = PN.No_of_transitions; % number of transitions



COTREE = zeros(1, Ps+3); % initialize COTREE

COTREE(1, 1:Ps) = PN.X;     % initialize COTREE with x

%%%%%%%%%%%%%%%%% info %%%%%%%%%%%%%%% 

%%%% COTREE(i,Ps+1) is triggering transition that created the 'i'th row 

%%%% COTREE(i,Ps+2) is the parent row of the 'i'th row  

%%%% COTREE(i,Ps+3) is a tag: 'R'oot/'D'uplicate/'T'erminal 

COTREE(1, Ps+3) = double('R');%'R'oot; also the first row

main_index = 0; 



%global while loop

while and(lt(main_index, size(COTREE,1)), lt(size(COTREE,1), sizeOfCotree)),

   main_index = main_index+1;

   X = COTREE(main_index, :); % current state (with extended info)

   PN.X = X(1:Ps); % current state 

   

   %check for duplicate

   xTREE = COTREE(1:main_index-1, 1:Ps);   % reachable states from x

   parent = X(Ps+2); 

   if ~any(ismember(xTREE, PN.X, 'rows')),%not duplicate

      

      terminal = TRUE; % initial assumption, just to start

      for t = 1:Ts,

         if enabled_transition(t), 

            terminal = FALSE; %enabled trans means not terminal

            new_branch = zeros(1, Ps+3); %new branch

            

            x1 = new_marking(t); %STEPS 2.2 + 2.2.1

            %STEP 2.2.2: THIS STEP IS NOT VALID FOR INHIBITOR ARCS

            %x1 = check_for_dominance(x1, ...

            %      COTREE(1:main_index-1, :), parent);

            new_branch(1, 1:Ps) = x1; 

            new_branch(1, Ps+1) = t;

            new_branch(1, Ps+2) = main_index; 

            COTREE = [COTREE; new_branch];

         end; %if enabled_transition

      end; %for t=1:Ts

      

      if terminal,

         COTREE(main_index, Ps+3) = double('T'); %'T'erminal

      end; %if terminal,

      

   else  %if ~any(ismember(XTREE, X

      COTREE(main_index, Ps+3) = double('D'); %'D'uplicate

   end; %if ~any(ismember(XTREE, X, 

end; %global while 








GPenSIM_v10_System_Files/Cotree/check_for_dominance.m

function [x1] = check_for_dominance(x, COTREE, parent)

%  [x1] = check_for_dominance(x, COTREE, parent)





%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



No_Places = length(x);



while not(parent==0), 

    Xparent = COTREE(parent, :);

    xp = Xparent(1: No_Places);

    

    if all(ge(x, xp)),          % current tokens greater or equal to parent         

        index_gt = gt(x, xp);   % current tokens greater than parent 

        x(index_gt) = inf;      % let them be inf

    end;

    

    inf_index = eq(xp, inf);    % parent has some inf tokens alreay

    x(inf_index) = inf;          % let them be inf in current too

    

    parent = Xparent(No_Places+2); 

end; % while



x1 = x;






GPenSIM_v10_System_Files/Cotree/cotree.m

function [COTREE] = cotree(pni, plot_ct, print_ct)   

% function [COTREE] = cotree(pni, plot_ct, print_ct)   

%           Coverability Tree

% Purpose:	

%           Creates the coverability tree of a Petri net 

%           and then plot it and print (ASCII listing) it.

%

% Input parameters:	

%   pni is the marked petri net (obtained from "initialdynamics")

%   plot_ct  = 1, if graphical plot if needed

%   print_ct = 1, if ASCII listing on screeen is needed 

%   e.g. "cotree(pni, 1, 1)" for both plot and print

%

% Output parameters:	

%   A structure for COTREE

%       

% Uses:	

%   plot_cotree    (plot_cotree is a modified code of Cagliari Univ). 

%   print_cotree   

%

% Example:	

%   % in main simulation file

%   pns = pnstruct('cotree_example_def');

%   dyn.m0 = {'p1',2, 'p4', 1};  % initial markings

%   pni = initialdynamics(pns, dyn);

%   cotree(pni,1);   % only one argument: the graphical plot only

%   cotree(pni,1,1); % two arguments: graphical plot and/or ASCII display

%

% NOTE: function "cotree" is for Petri net without INHIBIOTOR arcs

%       For Petri net with INHIBIOTOR arcs, use the function "cotreei"



%   Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 10.september 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

PN = pni;

X0 = pni.X;



if (PN.Inhibitors_exist), 

    disp(' ');

    disp('Function "cotree" is for Petri net without INHIBIOTOR arcs');

    disp('This Petri net has INHIBIOTOR arcs');

    disp('Use "cotreei" instead');

    return

end



if eq(nargin, 1), % 

    disp(' '); disp('cotree takes three input arguments (parameters)'); 

    disp('        cotree(pni, plot_cotree, print_cotree)'); 

    disp('if plot_cotree=1, then cotree will be plotted.'); 

    disp('if print_cotree=1, then ASCII cotree will be printed.'); 

    disp('e.g. "cotree(pni, 1, 1)" will both plot and print'); disp(' '); 

    return

end



if ge(nargin, 2), % now plot the cotree with the function plot_cotree

    if plot_ct, plot_cotree(X0); end

end



if eq(nargin, 3), % now print ASCII cotree 

    if print_ct, 

        [COTREE] = build_cotree(X0); 

        print_cotree(COTREE); 

    end

end








GPenSIM_v10_System_Files/Cotree/cotreei.m

function [COTREE] = cotreei(pni, sizeOfcotree)   

% function [COTREE] = cotree(pni, sizeOfcotree)   

%           Coverability Tree for Petri net with inhibitor arcs

% Purpose:	

%           Creates coverability tree of a Petri net with inhibitor arcs

%           and then print the tree on screen.

%

% Input parameters:	

%   pni: the marked petri net (obtained from "initialdynamics")

%   sizeOfcotree: the maximum number of states of the cotree

%

% Output parameters:	

%   A structure for COTREE

%       

% Uses:	

%   build_cotree_i

%

% Example:	

%   % in main simulation file

%   pns = pnstruct('cotree_example_def');

%   dyn.m0 = {'p1',2, 'p4', 1};  % initial markings

%   pni = initialdynamics(pns, dyn);

%   cotree(pni, 10);   % find the cotree, max sixe 10m states



%   Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 10.september 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

PN = pni;

X0 = pni.X;



if not(PN.Inhibitors_exist), 

    disp(' function "cotreei" is for Petri net with INHIBIOTOR arcs');

    disp(' This Petri net does not has INHIBIOTOR arcs');

    disp('use "cotree" instead');

    return

end;



if eq(nargin, 1), % 

    disp(' '); 

    disp(' finding the cotree for Petri net with INHIBITOR ARCS'); 

    disp('  cotree_i takes three input arguments (parameters)'); 

    disp('        cotreei(pni, sizeOfCotree)'); 

    disp('  e.g. "cotreei(pni, 10)" '); disp(' '); 

    return

end;



[COTREE] = build_cotree_i(X0, sizeOfcotree); 

print_cotree(COTREE); 








GPenSIM_v10_System_Files/Cotree/plot_cotree.m

function [] = plot_cotree(X0)   

%        [] = plot_cotree(X0)   

% Name:	plot_cotree

% Purpose:	Plots the coverability tree 

% Input parameters:	Intial_markings X0

% Out parameters:	[]

% Uses:	plottree

%       

% Used by:	cotree or [main simulation file]

%

% NOTE !!!!:	the functions "plottree" and "graph" are wholly 

%               developed by Univ. of Cagliari and are part of the 

%               their "Petri Net Control Toolbox"

%               these two functions are included with specific prefix

%               PCNT_, thus plottree is renamed as PNCT_plottree and

%                           graph is renamed as PNCT_graph 

%       

% Example:	

%   % in cotree or in main simulation file 

%   png = petrinetgraph('cotree_example_def');

%   dyn.initial_markings = {'p1',2, 'p4', 1};

%   plot_cotree(png, dyn.initial_markings);



%

%   Reggie.Davidrajuh@uis.no (c) January 2012



global PN



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% convert GPenSIM PN structure into 

%           "Cagliari "Petri Net Control Toolbox" structure



[Pre_A, Post_A] = gpensim_2_PNCT(PN.incidence_matrix);



% now call the plottree function of "Petri Net Control Toolbox" 

[dont_care, T] = PNCT_graph(Pre_A, Post_A, X0');

PNCT_plottree(T);










GPenSIM_v10_System_Files/Cotree/print_cotree.m

function [] = print_cotree(COTREE, time_and_cost)

%        [] = print_cotree(COTREE, time_and_cost)

% Purpose:	To print cotree structure 

% Input parameters:	Cotree structure (the structure output by ‘cotree’)

% Uses:	print_markings 

% Used by:	cotree

% Example:	

%   % in main simulation file

%   cotree_structure = cotree(png, dyn.initial_markings);

%   print_cotree(cotree_ structure);

 

%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ps = PN.No_of_places; 



if lt(nargin, 2),

    time_and_cost = 0;   % no time and cost info

end;

    

no_of_rows = size(COTREE, 1);



disp(''); disp(''); 

if (time_and_cost),

    disp(' ======= Extended Reachability Tree ======= '); 

else

    disp(' ======= Coverability Tree ======= '); 

end;



disp('');



%%%%% ROOT node

Current_row = COTREE(1,:);   

X = Current_row(:, 1:Ps);   % Type = Current_row(:, Ps+3); % double('R')

disp('State no.: 1  ROOT node');

disp(markings_string(X)); disp(' '); 



Terminal_States = []; % for storing terminal states



%%%%% Main Loop: 

for i = 2:no_of_rows, 

   Current_row = COTREE(i,:);

   X = Current_row(:, 1:Ps);

   firing_event = Current_row(:, Ps+1);

   firing_event_name = PN.global_transitions(firing_event).name;

   Parent_row = Current_row(:, Ps+2);

   Type = Current_row(:, Ps+3); 

   

   if (~Type), Type = double(' '); end;

   disp(['State no.: ',num2str(i),'    ','Firing event: ',firing_event_name]); 

   if time_and_cost,

       state_time = Current_row(:, Ps+4);

       state_cost = Current_row(:, Ps+5);

       disp(['Time of the state: ', num2str(state_time)]); 

       disp(['Cost of the state: ', num2str(state_cost)]); 

   end;

       

   disp(['State: ', markings_string(X)]); 

   fprintf('Node type: ''%c''   Parent state: %d\n\n',...

       char(Type), Parent_row);

   if strcmp(char(Type), 'T'),

       Terminal_States = [Terminal_States i];

   end;          

end;



if (time_and_cost),

    return;

end;



if PN.Inhibitors_exist,

    % summary on Boundedness & Liveness are only for P/T Petri nets

    return

end;



disp(' '); disp('Boundedness:');

for i = 1:Ps, 

    markings = COTREE(:,i); 

    upper_bound = max(markings);

    disp([PN.global_places(i).name, ' : ', num2str(upper_bound)]);

end;



disp(' '); disp('Liveness:');

if isempty(Terminal_States),

    disp('No Terminal States found: The system is Live');

else

    disp(['Terminal States: [', num2str(Terminal_States), ']']);

end;








GPenSIM_v10_System_Files/Cotree/_tokens_for_places.m

function [source_tokens] = tokens_for_places(sources)

% [source_tokens] = tokens_for_places(sources)

% This function constructs the tokens vector from the places (sources)

% and their specified tokens

% e.g. tokens_for_specific_places:  sources = {'p1',1, 'p7',3}; 



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ps = PN.No_of_places;



no_sources = length(sources)/2;

source_tokens = zeros(1, Ps);



for i = 1:no_sources,

    curr_place = sources{2*i -1};

    place_nr = check_valid_place(curr_place);

    source_tokens(1, place_nr) = sources{2*i};

end;








GPenSIM_v10_System_Files/Firing-Transition/CostOfFirings.m

function [Sum_Firing_cost] = CostOfFirings(PN) 

% function [Sum_Firing_cost] = CostOfFirings(PN) 

% function [Sum_Firing_cost] = Costs-Of-All-Firings(PN) 

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 16 March 2015

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ts = PN.No_of_transitions;



Sum_Firing_cost = 0; % initially



if not(PN.Firing_Costs_Enabled),

    return;

end;



for ti = 1:Ts,

    Sum_Firing_cost = Sum_Firing_cost + ...

        PN.Set_of_Firing_Costs_Fixed(ti) * ...

        PN.global_transitions(ti).times_fired; 

    % WARNING: firing_time(ti) is average firing time, if it is

    %   stochastic; e.g. 'unifrnd(5,7)'

    Sum_Firing_cost = Sum_Firing_cost + ...

        PN.Set_of_Firing_Costs_Variable(ti) * ...

        PN.global_transitions(ti).times_fired * get_firingtime(ti);

end;






GPenSIM_v10_System_Files/Firing-Transition/firingseq.m

function [allowed] = firingseq()

%        [allowed] = firingseq()

% Purpose:

%   To fire only the transition declared in the OPTION

%   global_info.FIRING_SEQ 

%   The transitions declared in this sequence will be allowed 

%   to fire in the strict sequence order. 

%

% Declaration (OPTION) in the MSF:

%   global_infoFIRING_SEQ = {'t1','t3', 't2'}; the firing sequence

%   global_info.FS_REPEAT = 3; % how many times the sequence has to be

%          repeated; if this option is missing, then default value of 1 

%          will be set.

%   global_info.FS_ALLOW_PARALLEL = false; % whether to allow a transition 

%          to start firing, when the previous one is still firing

%          (overlapping firings). if this option is missing, then default 

%          value of 'false' will be set.

%

%    

% Usage:	

%   % in the pre-processors (specific, COMMON_PRE, or modular common_pre)  

%   % put any code for pre-processor here

%   fire = sequence; 

%

% CAUTION !!!!!!!

%     In the pre-processor files, the output argument "fire" 

%     must be ONLY assigned with the value of the function "firingseq". 

%     Otherwise, the program will malfunction.



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 05 February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global global_info

global PN

t = PN.attempting_trans;



% whether it is the enabled transition's turn to fire 

allowed = 0; % no, just to start



% check whether the firing sequences are declared in MSF

if not(isfield(global_info, 'FIRING_SEQ')),

    prnerrormsg(['"global_info.FIRING_SEQ" is not set.', ...

                 'Type "help firingseq" ...']);

end



% check whether the firing sequences are already completed

if gt(global_info.FS_Repeat_Count, global_info.FS_REPEAT),% fseq complete

    return

end



% check whether overalpping (parallel) firing is not allowed

if not(global_info.FS_ALLOW_PARALLEL),

    % if overalpping (parallel) firing is not allowed

    if is_firing(), % is any transition firing now

        return      % then this enables transition can not fire 

    end

end



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% now the main part

ptr = global_info.FS_Current_Ptr; % current index in the sequence

FSeq = global_info.FIRING_SEQ;    % get a copy of the constant



current_trans_id = FSeq(ptr); % get the trans 

% current_trans_id = is_trans(current_trans_on_Seq); % get the tid

% if not(current_trans_id), % not a valid tid?

%     prnerrormsg(['Wrong trans name in the firing sequence: "', ...

%         current_trans_on_Seq, '"']);

% end   



% see whether the tid of enabled trans is the same as current index in FSeq

if eq(current_trans_id, t),   

    allowed = 1;

    if eq(ptr, 1), % ptr ===1 means start of a new sequence

        disp(' '); disp(['Starting a sequence nr. ',...

              int2str(global_info.FS_Repeat_Count)]);

    end 

    ptr = ptr + 1;  % shift the current index to next in line in the seq

    if gt(ptr, length(FSeq)), % if index overflows means a new sequence 

        ptr = 1;    

        global_info.FS_Repeat_Count = global_info.FS_Repeat_Count + 1;

        if gt(global_info.FS_Repeat_Count, global_info.FS_REPEAT), % zero

            disp(' ');

            disp('************************************');

            disp('Completing the Firing Sequences ....');

            disp('************************************'); disp(' ');

        end        

    end

    global_info.FS_Current_Ptr = ptr;

end








GPenSIM_v10_System_Files/Firing-Transition/firing_complete.m

function [LOG, colormap, EIP, no_of_completions] = ...

    firing_complete(LOG, colormap, EIP, FTS_index)

% function [LOG, colormap, EIP, no_of_completions] = ...

%    firing_complete(LOG, colormap, EIP, FTS_index)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



EIP_not_empty = ~isempty(EIP);

time_to_fire = 1;       % initial assumption

no_of_completions = 0;  % number of completed transitions    



while and(EIP_not_empty, time_to_fire),    

    top_event = EIP(1);

    time_to_fire = le(top_event.completion_time, PN.current_time);    

    if (time_to_fire),

        [log_record, colormap_record] = ...

            firing_complete_one(top_event, FTS_index);    

        LOG = [LOG; log_record]; %recording of events for tracing back

        colormap = [colormap colormap_record];

        EIP = EIP(2:end);                    

        no_of_completions = no_of_completions + 1;  

    end

    EIP_not_empty = ~isempty(EIP);     

end






GPenSIM_v10_System_Files/Firing-Transition/firing_complete_one.m

function [log_record, colormap_record] = firing_complete_one...

                        (current_event, FTS_index)

% function[log_record, colormap_record] = firing_complete_one ...

%                       (current_event, FTS_index)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

Ps = PN.No_of_places;



t1 = current_event.event; % firing transition

PN.completing_trans = t1; % NEW in v.10 !!!!!!!!!!!!!!!!!



% deposit new tokens

delta_X = current_event.delta_X;

PN.X    = PN.X + delta_X;



% cancel virtual tokens in Virtual Places

PN.VX = PN.VX - PN.global_transitions(t1).absorbed_tokens;

PN.global_transitions(t1).absorbed_tokens = zeros(1, Ps);



for i = 1:length(delta_X),

    if delta_X(i),

        deposit_token(i,delta_X(i), ...

            current_event.add_color, current_event.add_cost);

    end

end



PN.global_transitions(t1).times_fired = ...

    PN.global_transitions(t1).times_fired + 1;

PN.State = PN.State + 1;



log_record = [PN.X, t1, PN.State, current_event.from_State, ...

    FTS_index, current_event.start_time, PN.current_time PN.VX];



% after all the deposits, now get the colors picture in color_map 

colormap_record = get_current_colors();



%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% finally perform, if any, post actions of the firing 

firing_postactions(); 



%%%%%%%%%%%%

% trans has fired thus available

PN.Firing_Transitions(t1) = 0; 








GPenSIM_v10_System_Files/Firing-Transition/firing_postactions.m

function [] = firing_postactions()

% [global_info] = firing_postactions()

% (any post-actions after firing?) 

% 

% This functions checks whether user-defined (if any) 

% conditions are satisfied before firing a transition. 

% The user-defined conditions are defined in TDF 

% 

%

% Functions called: 

%         	(feval) 



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN

fired_transition = PN.completing_trans;



% get the name of the fired transition

name = PN.global_transitions(fired_transition).name;

transition.name = name; %new structure as input parameter for _POST files



% First, if specific TDF file for post actions exist, then run it

if PN.POST_exist(fired_transition),

    funcname = [name '_post'];

    feval(str2func(funcname), transition);

end



% Second, if MOD_POST file for post actions exist, then run it

module_of_t1 = PN.module_membership(1, fired_transition);

if module_of_t1, % trans is a member of a module

    mname = PN.module_names{module_of_t1}; 

    if PN.MOD_POST_exist(module_of_t1),

        funcname = ['MOD_', mname '_POST'];

        feval(str2func(funcname), transition);

    end 

end



if module_of_t1, % this trans belongs to a module,

    if not(PN.module_membership(2, fired_transition)), % but NOT an input/output port

        return

    end

end



% Third, if COMMON POST actions exist, then run it

if PN.COMMON_POST,

    funcname = 'COMMON_POST';

    feval(str2func(funcname), transition);

end






GPenSIM_v10_System_Files/Firing-Transition/firing_preconditions-OLD.m

function [sfc, new_color,override,selected_tokens, additional_cost] = ...

        firing_preconditions(t1)

% [sfc] = firing_preconditions(transition1)

% (any pre-conditions for firing?) 

% 

% This functions checks whether user-defined (if any) 

% conditions are satisfied before firing a transition. 

% The user-defined conditions are defined in TDF 

% 

% Define variables: 

% Inputs:  transition1 : index of the transition inside PN

%

% Output: Boolean value (true/false), based on whether 

% 		user-defined conditions are met or not.

%

% Functions called: 

%         	(feval) 

% 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





global PN;



new_color = {};

override = 0; % by default, do not override earlier colors

selected_tokens = [];

additional_cost = 0; 



% first, check whether COMMON_PRE file exist

if PN.COMMON_PRE,

    [sfc1, new_color1, override1, selected_tokens1, additional_cost1] = ...

        firing_preconditions_COMMON_PRE(t1);

    new_color = new_color1;

    override = override1; 

    selected_tokens = selected_tokens1;

    additional_cost = additional_cost1;

else

    sfc1 = 1;  % in case no COMMON_PRE

end;



% second, check whether specific TDF _PRE file exist

if PN.PRE_exist(t1),

    [sfc2, new_color2, override2, selected_tokens2, additional_cost2] = ...

        firing_preconditions_specific_pre(t1);

    

    new_color = union(new_color, new_color2);

    override = or(override, override2); 

    selected_tokens = [selected_tokens selected_tokens2];

    additional_cost = additional_cost + additional_cost2;

else

    sfc2 = 1;    % if no TDF, then always fire if enabled. 

end;



sfc = and(sfc1, sfc2); % satisified firing conditions 








GPenSIM_v10_System_Files/Firing-Transition/firing_preconditions.m

function [sfc, new_color,override,selected_tokens, additional_cost] = ...

        firing_preconditions

% [sfc] = firing_preconditions

% (any pre-conditions for firing?) 

% 

% This functions checks whether user-defined (if any) 

% conditions are satisfied before firing a transition. 

% The user-defined conditions are defined in TDF 

% 

% Define variables: 

% Inputs:  transition1 : index of the transition inside PN

%

% Output: Boolean value (true/false), based on whether 

% 		user-defined conditions are met or not.

%

% Functions called: 

%         	(feval) 

% 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

t1 = PN.attempting_trans;



new_color = {};

override = 0; % by default, do not override earlier colors

selected_tokens = [];

additional_cost = 0; 



% first, check specific_pre conditions, if exist

if PN.PRE_exist(t1),

    [sfc, new_color1, override1, selected_tokens1, additional_cost1] = ...

        firing_preconditions_specific_pre;

    new_color = new_color1;

    override = override1; 

    selected_tokens = selected_tokens1;

    additional_cost = additional_cost1;

else

    sfc = 1;  % in case no specifc_pre file exist

end;



% if conditions in the specific_pre are NOT satisfied, 

%      then no point in to continue with COMMON_PRE

% !!!!! Wrong: MOD_PRE and COMMON_PRE can do some common actions



% Second, check MOD_PRE conditions, if exist

sfc2 = 1;    % initial assumption

module_of_t1 = PN.module_membership(1, t1);

if (module_of_t1), % this trans belongs to a module

    if PN.MOD_PRE_exist(module_of_t1), % if _pre file for this module exist

        [sfc2, new_color2, override2, selected_tokens2, additional_cost2] = ...

            firing_preconditions_MOD_PRE;

        new_color = union(new_color, new_color2);

        override = or(override, override2); 

        selected_tokens = [selected_tokens selected_tokens2];

        %     %%%%%%%%%  purge slected tokens (get rid of 0s)

        %     selected_tokens = selected_tokens(any(selected_tokens));

        additional_cost = additional_cost + additional_cost2;

    end % if PN.MOD_PRE_exist(module_of_t1), 

end; 



if (module_of_t1), % this trans belongs to a module,

    if not(PN.module_membership(2, t1)), % but NOT an input/output port

        % no COMMON_PRE

        sfc = and(sfc, sfc2); % satisified firing conditions 

        return

    end

end

        

     



% Third, check COMMON_PRE conditions, if exist

if PN.COMMON_PRE,

    [sfc3, new_color3, override3, selected_tokens3, additional_cost3] = ...

        firing_preconditions_COMMON_PRE;

    

    new_color = union(new_color, new_color3);

    override = or(override, override3); 

    selected_tokens = [selected_tokens selected_tokens3];

%     %%%%%%%%%  purge slected tokens (get rid of 0s)

%     selected_tokens = selected_tokens(any(selected_tokens));

    additional_cost = additional_cost + additional_cost3;

else

    sfc3 = 1;    % if no COMMON_PRE then always fire if enabled. 

end;



sfc = and(and(sfc, sfc2), sfc3); % satisified firing conditions 








GPenSIM_v10_System_Files/Firing-Transition/firing_preconditions_COMMON_PRE.m

function [sfc, new_color, override, selected_tokens, additional_cost] = ...

        firing_preconditions_COMMON_PRE

% function [sfc, new_color, override, selected_tokens] = ...

%        firing_preconditions_COMMON_PRE    

% 

% This functions checks whether user-defined (if any) 

% conditions are satisfied before firing a transition. 

% The user-defined conditions are defined in TDF 

% 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

t1 = PN.attempting_trans;



transition.name = PN.global_transitions(t1).name;  %name of enabled trans

transition.tid = t1; % ID number of the transitions

transition.new_color = {};

transition.override = 0; % by default - inherit

transition.selected_tokens = []; 

transition.additional_cost = 0; % by default: variable cost = 0



funcname = 'COMMON_PRE';

[sfc, transition] = feval(str2func(funcname), transition);



override = transition.override; 

selected_tokens = transition.selected_tokens;

new_color = transition.new_color;

additional_cost = transition.additional_cost; 

if not(iscell(new_color)), 

    new_color = {new_color}; % new colors are to be in cell format

end;










GPenSIM_v10_System_Files/Firing-Transition/firing_preconditions_MOD_PRE.m

function [sfc, new_color, override, selected_tokens, additional_cost] = ...

        firing_preconditions_MOD_PRE

% function [sfc, new_color, override, selected_tokens] = ...

%        firing_preconditions_MOD_PRE    

% 

% This functions checks whether user-defined (if any) 

% conditions are satisfied before firing a transition. 

% The user-defined conditions are defined in TDF 

% 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN

t1 = PN.attempting_trans;



transition.name = PN.global_transitions(t1).name;  %name of enabled trans

transition.tid = t1; % ID number of the transitions

module_i = PN.module_membership(1, t1); 

module_name = PN.module_names{module_i};



transition.new_color = {};

transition.override = 0; % by default - inherit

transition.selected_tokens = []; 

transition.additional_cost = 0; % by default: variable cost = 0







funcname = ['MOD_', module_name, '_PRE'];

[sfc, transition] = feval(str2func(funcname), transition);



override = transition.override; 

selected_tokens = transition.selected_tokens;

new_color = transition.new_color;

additional_cost = transition.additional_cost; 

if not(iscell(new_color)), 

    new_color = {new_color}; % new colors are to be in cell format

end;








GPenSIM_v10_System_Files/Firing-Transition/firing_preconditions_specific_pre.m

function [sfc, new_color, override, selected_tokens, additional_cost] = ...

        firing_preconditions_specific_pre

%  [sfc, new_color, override, selected_tokens, additional_cost] = ...

%        firing_preconditions_specific_pre    

%

% 

% This functions checks whether user-defined (if any) 

% conditions are satisfied before firing a transition. 

% The user-defined conditions are defined in TDF 

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





global PN;

t1 = PN.attempting_trans;



transition.name = PN.global_transitions(t1).name;  %name of enabled trans

transition.tid = t1; % ID number of the transitions

transition.new_color = {};

transition.override = 0; % by default - inherit

transition.selected_tokens = []; 

transition.additional_cost = 0; % by default: variable cost = 0



funcname = [transition.name '_pre'];

[sfc, transition] = feval(str2func(funcname), transition);



override = transition.override; 

selected_tokens = transition.selected_tokens;

new_color = transition.new_color;

additional_cost = transition.additional_cost; % by default: additional_cost = 0

if not(iscell(new_color)), 

    new_color = {new_color}; % new colors are to be in cell format

end;








GPenSIM_v10_System_Files/Firing-Transition/firing_start.m

function [EIP]= firing_start(EIP)

% function [EIP]= firing_start(EIP)

%

% First generate random event order random_events

% Then check for enabled transitions, one by one

% If any enabled, compute token removal and deposits

% Put the transition in its respective place in queue

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

Rs = PN.No_of_system_resources;



[dont_care, enabledTrans] = find(PN.Enabled_Transitions > 0);



% enabled transitions to be fired PRIORITY based or RANDOMLY?

priority_exist = any(PN.priority_list);

if priority_exist,

    set_of_ordered_enabledTrans = ...

        priority_enabled_trans(enabledTrans);

else

    set_of_ordered_enabledTrans = randomgen(enabledTrans);

end



No_of_enabledTrans = length(enabledTrans);



%%% MAIN LOOP 

for i = 1:No_of_enabledTrans, % check events one by one 

    t1 = set_of_ordered_enabledTrans(i);

    

    if and(PN.Enabled_Transitions(t1),... %enabled & not currently firing

            ~(PN.Firing_Transitions(t1))),

        PN.attempting_trans = t1;

        [fcs, new_color, override, selected_tokens, additonal_cost] = ...

            firing_preconditions; 

        if fcs, % firing conditions satisfied, let the transition fire

            PN.Firing_Transitions(t1) = 1;  % 

                               

            % token removals and computing deposits                    

            [delta_X,output_place,inherited_color,inherited_costs] = ...

                consume_tokens(t1, selected_tokens); 

            

            % assign any resources reserved by t1

            resource_usage_cost = 0;

            if (Rs), [resource_usage_cost] = resource_assign(t1); end

            

            output_token_cost = 0; % just to start

            if or(additonal_cost, PN.COST_CALCULATIONS), 

                [output_token_cost] = cost_of_output_token(t1, additonal_cost,...

                                  resource_usage_cost, inherited_costs);            

            end

            % create new event to be put in Queue

            new_event_in_Q = create_new_event_in_Q(t1, ...

                delta_X, output_place);



            if (override), colorset = new_color; 

            else

                colorset = union(new_color,inherited_color);

                % IMPORTANT: union malfunctions if one of input is empty !!!!!

                if gt(size(colorset, 1), 1), 

                    colorset = transpose(colorset);

                end                 

            end

            if ischar(colorset), colorset = {colorset}; end

            new_event_in_Q.add_color = colorset;

            new_event_in_Q.add_cost  = output_token_cost;

            EIP = add_to_events_queue(new_event_in_Q, EIP); % add to Queue 

            

            % Update list of enabled trans after token removal

            for j = 1:No_of_enabledTrans, %check events one by one 

                t2 = set_of_ordered_enabledTrans(j); 

                PN.Enabled_Transitions(t2) = enabled_transition(t2); % recheck 

            end            

            

        else % if firing conditions are NOT satisified 

            % cancel any resource reservations by the transition

            if (Rs), resource_unreserve(t1); end % 

        end % if fcs, 

    end %if enabled_transition

end %for t = 1:








GPenSIM_v10_System_Files/Firing-Transition/____firing_time.m

function ftime = firing_time(t1)

% function ftime = firing_time(t1)



global PN;



ftime = PN.Set_of_Firing_Times(t1);

if isnan(ftime),  % firing time is a string; e.g. 'unifrnd(10, 12)'

    trans = PN.global_transitions(t1);

    ftime = eval(trans.firing_time);

end;










GPenSIM_v10_System_Files/Get-Functions/get_all_tokens.m

function [all_tokens_info] = get_all_tokens()

% [all_tokens_info] = get_all_tokens()

%



%  Reggie.Davidrajuh@uis.no (c) 18 February 2014  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



all_tokens_info = [];



set_of_non_empty_places = find(PN.X);

if isempty(set_of_non_empty_places),

    return;

end;



for i = 1:length(set_of_non_empty_places),

    pi = set_of_non_empty_places(i);

    tokens_info = get_tokens(pi);

    all_tokens_info = [all_tokens_info tokens_info];

end;

    

    

% for placeI = 1:length(pn.global_places),

%     token_bank = pn.global_places(placeI).token_bank;

%     if not(isempty(token_bank)),

%         lenTB = length(token_bank);

%         for tokenJ = 1:lenTB,

%             cm.creation_time = token_bank(tokenJ).creation_time;

%             cm.place = placeI;

%             cm.color = token_bank(tokenJ).color;

%             cm.cost  = token_bank(tokenJ).cost;

%             cm.tokID = token_bank(tokenJ).tokID;

%             final_tokens = [final_tokens cm];            

%         end;

%     end;

% end;








GPenSIM_v10_System_Files/Get-Functions/get_color.m

function [colors] = get_color(pi, tokID)

% [colors] = get_color (pi, tokID)

% get the color of the token

% token must be identified by the (place_name, tokID) pair 

%      or (place_index, tokID) pair



% Bug fixed: 



global PN;



%disp('inside "get_color" ....'); 



if ischar(pi), pi = check_valid_place(pi); end;

t_bank = PN.global_places(pi).token_bank;



if isempty(t_bank), 

    colors = {};

    return    

end;



tokIDs = [t_bank.tokID];

[i, j] = ismember(tokID, tokIDs);

if not(i), 

    error('given tokID is not in given place');

end;

colors = t_bank(j).color;








GPenSIM_v10_System_Files/Get-Functions/get_cost.m

function [cost] = get_cost(pi, tokID)

% [colors] = get_color (pi, tokID)

% get the color of the token

% token must be identified by the (place_name, tokID) pair 

%      or (place_index, tokID) pair



global PN;



if ischar(pi), pi = check_valid_place(pi); end;

t_bank = PN.global_places(pi).token_bank;



if isempty(t_bank), 

    error('given tokID is not valid');

end;

tokID

tokIDs = [t_bank.tokID]

[i, j] = find(tokIDs==tokID)

if isempty(j), 

    error('given tokID is not in given place');

end;

cost = t_bank(j).cost;






GPenSIM_v10_System_Files/Get-Functions/get_current_colors.m

function [colormap_record] = get_current_colors ()

% [colormap_record] = get_current_colors ()

%               Reggie Davidrajuh (c) August 2011



global PN;



Ps = PN.No_of_places; 



colormap_record = [];

for placeI = 1:Ps,

    token_bank = PN.global_places(placeI).token_bank;

    if not(isempty(token_bank)),

        lenTB = length(token_bank);

        for tokenJ = 1:lenTB,

            if not(isempty(token_bank(tokenJ).color)),

                cm.time = PN.current_time;

                cm.place = placeI;

                cm.color = token_bank(tokenJ).color;

                cm.tokID = token_bank(tokenJ).tokID;

                colormap_record = [colormap_record  cm];

            end;

        end;

    end;

end;








GPenSIM_v10_System_Files/Get-Functions/get_firingtime.m

function [ft] = get_firingtime(t_index)

% [ft] = get_firingtime(t_index)

%

% E.g. ft = get_firingtime('Robot_1'); 

%      t1 = get_firingtime(3);  % t_index is 3

%

% This function extracts firingtime of the transition from PN structure.

%

% Define variables: 

% Inputs:  

%          t_index: transition name (string) or transition index (number) 

%

% Output:  firing time of the transition 

% 

% Functions called : (none)



% Reggie.Davidrajuh@uis.no (c) 10 September 2017 (c) v.9



global PN



if ischar (t_index), 

    t_index = check_valid_transition(t_index);

end



ft = PN.Set_of_Firing_Times(t_index);

if isnan(ft),

    ft = PN.global_transitions(t_index).firing_time;

    ft = eval(ft);

end






GPenSIM_v10_System_Files/Get-Functions/get_initial_marking.m

function [X0] = get_initial_marking(initial_dynamics)

%        [X0] = get_initial_marking(initial_dynamics)

% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% This function extracts a group of elements from a given inputs of

% global_elements and elements. The resulting output is an element matrix.

% function elements_m = elements_matrix(pn.global_elements, elements)

% Inputs:

%       -global elements

%      - elements

% Output: elemets matrix



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ps = PN.No_of_places;

X0 = zeros(1, Ps);  % initially



if not(isfield(initial_dynamics, 'm0')), % initial_markings

    warning('initial markings: NOT given ...'); disp(' ');

    

else

    imarkings = initial_dynamics.m0;

    

    if iscell(imarkings),  % sources = {'p1',1, 'p2', 3, ...}}

        no_of_sources = length(imarkings)/2; % number of places  

        % extracting places

        for i = 1:no_of_sources,

            curr_source_name = imarkings{2*i -1};

            source_nr = check_valid_place(curr_source_name);    

            initial_tokens = imarkings{2*i};          

            X0(source_nr) = initial_tokens;       

        end;

        

    else  % sources is a vector: imarkings = [1 3 0 0 1]

        if ne(length(imarkings), Ps), 

            error('initial marking must be same length as number of places');

        end;

        X0 = imarkings;

    end;

end;










GPenSIM_v10_System_Files/Get-Functions/get_inputplace.m

function [pIs, pNames] = get_inputplace(t_index)

% [p_indices, pNames] = get_inputplace('trans_name' or t_index)

%

% Purpose: This function returns the set of input places of a transition.

% 

% Sample Use:

%      [p_indices, pNames] = get_inputplace('tbuffer_1');

%      [p_indices, pNames] = get_inputplace(5);

%

% Parameters: 

% Inputs: 	

%          trans_name: name (string) identifying the transition 

%         OR  t_index: index identifying the transition 

%

% Output:  set of places (both indices and names)

% 

% Functions called : (check_valid_transition)



% Reggei.Davidrajuh@uis.no (c) 19.April.2015

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ps = PN.No_of_places;

A = PN.incidence_matrix;



if ischar (t_index), 

    t_index = check_valid_transition(t_index);

end;



inputPlaces = A(t_index,1:Ps);

pIs = find(inputPlaces);

pNames = {PN.global_places([pIs]).name};










GPenSIM_v10_System_Files/Get-Functions/get_inputtrans.m

function [tIs, tNames] = get_inputtrans(p_index)

% [t_indices, tNames] = get_inputtrans('place_name' or p_index)

%

% Purpose: This function returns the set of input transitions of a place.

% 

% Sample Use:

%      [t_indices, tNames] = get_inputtrans('pbuffer_1');

%      [t_indices, tNames] = get_inputtrans(5);

%

% Parameters: 

% Inputs: 	

%         place_name: name (string) identifying the place

%         OR  p_index: index identifying the place

%

% Output:  set of transitions (both indices and names)

% 

% Functions called : (check_valid_transition)



% Reggei.Davidrajuh@uis.no (c) 19.April.2015

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ps = PN.No_of_places;

A = PN.incidence_matrix;



if ischar (p_index), 

    p_index = check_valid_place(p_index);

end;



inputTrans = transpose(A(:, Ps+p_index));

tIs = find(inputTrans);

tNames = {PN.global_transitions([tIs]).name};








GPenSIM_v10_System_Files/Get-Functions/get_outputplace.m

function [pOs, pNames] = get_outputplace(t_index)

% [p_indices, pNames] = get_outputplace('trans_name' or t_index)

%

% Purpose: This function returns the set of output places of a transition.

% 

% Sample Use:

%      [p_indices, pNames] = get_outputplace('tbuffer_1');

%      [p_indices, pNames] = get_outputplace(5);

%

% Parameters: 

% Inputs: 	

%          trans_name: name (string) identifying the transition 

%         OR  t_index: index identifying the transition 

%

% Output:  set of places (both indices and names)

% 

% Functions called : (check_valid_transition)



% Reggei.Davidrajuh@uis.no (c) 19.April.2015

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ps = PN.No_of_places;

A = PN.incidence_matrix;



if ischar (t_index), 

    t_index = check_valid_transition(t_index);

end;



outputPlaces = A(t_index, Ps+1:end);

pOs = find(outputPlaces);

pNames = {PN.global_places([pOs]).name};








GPenSIM_v10_System_Files/Get-Functions/get_outputtrans.m

function [tOs, tNames] = get_outputtrans(p_index)

% [t_indices, tNames] = get_outputtrans('place_name' or p_index)

%

% Purpose: This function returns the set of output transitions of a place.

% 

% Sample Use:

%      [t_indices, tNames] = get_outputtrans('pbuffer_1');

%      [t_indices, tNames] = get_outputtrans(5);

%

% Parameters: 

% Inputs: 	

%         place_name: name (string) identifying the place

%         OR  p_index: index identifying the place

%

% Output:  set of transitions (both indices and names)

% 

% Functions called : (check_valid_transition)



% Reggei.Davidrajuh@uis.no (c) 19.April.2015

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ps = PN.No_of_places;

A = PN.incidence_matrix;



if ischar (p_index), 

    p_index = check_valid_place(p_index);

end;



outputTrans = transpose(A(:, p_index));

tOs = find(outputTrans);

tNames = {PN.global_transitions([tOs]).name};








GPenSIM_v10_System_Files/Get-Functions/get_place.m

function [px] = get_place(place_name)

% [px] = get_place('place_name')

%       "get a local copy of the place with all its details"

%

% Purpose:

% This function extracts a place from PN structure.

%

% Define variables: 

% E.g. p1 = place('buffer_1'); % place name = 'buffer_1'

%      p1 = get_place(10); % place ID pid = 10  

%

% Arguments: 

% Inputs: place_name (string) or place ID (integer), identifying the place

% Output: place (structure) with all its details

% 

% Functions called : check_valid_place



% Reggie.Davidrajuh@uis.no  (c) 05.may.2006

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



p_index = check_valid_place(place_name); 

if (p_index),

    px = PN.global_places(p_index);

else

    px = [];

end








GPenSIM_v10_System_Files/Get-Functions/get_priority.m

function [prio_value] = get_priority(trans_name)

% function [prio_value] = get_priority(trans_name)



global PN;



tx = is_trans(trans_name);

if ~(tx), 

    error([trans_name, ' : wrong transition name']);

end;



prio_value = PN.priority_list(tx);










GPenSIM_v10_System_Files/Get-Functions/get_tokCT.m

function [tokCreationTime] = get_tokCT (placeI, tokID)

% function [tokCreationTime] = get_tokCT (placeI, tokID)

%    get_token_creation_time

%

% Usage: to get the creation time of a token 

% Exanple: [tokCreationTime] = get_tokCT ('p1', 121);

%

% Uses: get_tokens(pi, tokID);

%

%    Reggie.Davidrajuh@uis.no (c) v10 (c) 18. Oct 2017



token_info = get_token(placeI, tokID);

tokCreationTime = token_info.creation_time;








GPenSIM_v10_System_Files/Get-Functions/get_token.m

function [token_info] = get_token(pi, tokID)

% function [token_info] = get_token(pi, tokID)

% Get complete information about the token in a place

% Inputs:  parameter-1: pi (place name or place index)

%          parameter-2: tokID

%

% Example: [token_info] = get_tokens('p1', 101);

%

%     Reggie.Davidrajuh@uis.no (c) v10 (c) 18. Oct 2017



global PN



% from the place name, get the index of the place 

if ischar(pi), pi = check_valid_place(pi); end



token_bank = PN.global_places(pi).token_bank;

token_bankTokIDs = [token_bank.tokID];

[i, j] = find(token_bankTokIDs == tokID);

if isempty(i), 

    Invalid_msg = ['Invalid tokID: ', int2str(tokID)]; 

    prnerrormsg(Invalid_msg);

end



token_info = token_bank(j);








GPenSIM_v10_System_Files/Get-Functions/get_tokens.m

function [set_of_token_info] = get_tokens(pi, tokenIDs)

% function [set_of_tokens] = get_tokens(pi, tokenIDs)

% get complete information about the tokens in a place

%              input parameter-1: pi (place name or place index)

% (optional)   input parameter-2: set of tokIDs

%  if input parameter-2 is not given, then all the tokens 

%       in the the place pi will be returned

%

% Example-1: [set_of_token_info] = get_tokens('p1');

%

% Example-2: [set_of_token_info] = get_tokens('p1', [101, 110]);

%

%     Reggie.Davidrajuh@uis.no (c) v10 (c) 18. Oct 2017



global PN

set_of_token_info = [];



% from the place name, get the index of the place 

if ischar(pi),  

    pi = check_valid_place(pi); 

end



% if only one input parameter is given - the name of the place 

% then look into all the tokens in that place

if eq(nargin, 1), 

    tokenIDs = tokIDs(pi); 

end



% if the place has no tokens then return

if isempty(tokenIDs), 

    return 

end



% finally, get the information about all the tokens

no_of_tokens = length(tokenIDs);

for i = 1:no_of_tokens,

    tokID = tokenIDs(i);

    token_info = get_token(pi, tokID);

    set_of_token_info = [set_of_token_info token_info];

end








GPenSIM_v10_System_Files/Get-Functions/get_trans.m

function tx = get_trans(t_index)

% function [tx] = get_trans(t_index)

%       "get a local copy of the transiton"

%

% Purpose:

% This function extracts transition structure from PN structure.

%

% Define variables: 

%   Inputs:  transition name (string) or transition index (number) 

%   Output:  structure of trans

%

% %                   name: 'tX1'

% %            firing_time: 1

% %            firing_cost: 0

% %            times_fired: 5

% %       resources_on_use: []

% %     resources_reserved: 0

% %        absorbed_tokens: [0 0 0]

% %        resources_owned: 0

%

% Usage:

% E.g. tx = get_trans('Robot_1'); 

%      tx = get_trans(3);  % t_index is 3

%

% Functions called : check_valid_transition



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if ischar (t_index), 

    t_index = check_valid_transition(t_index);

end;



tx = PN.global_transitions(t_index);








GPenSIM_v10_System_Files/Get-Functions/nplaces.m

function [NoPs] = nplaces()

% function [NoPs] = nplaces()

%    return the number of places



global PN

NoPs = PN.No_of_places;










GPenSIM_v10_System_Files/Get-Functions/nresources.m

function [NoRs] = nresources()

% function [NoPs] = nresources()

%    return the number of resources



global PN

NoRs = PN.No_of_system_resources;










GPenSIM_v10_System_Files/Get-Functions/ntokens.m

function [n]  = ntokens(place_name)

% function [n] = ntokens(place_name)

%       "number of tokens" 

%

% Purpose:

% This function gets the number of tokens a place has.

%

% Define variables: 

% E.g. n1 = ntokens('buffer_1'); % place name = 'buffer_1'

%      n1 = ntokens(10); % place ID pid = 10  

%

% Arguments: 

% Inputs: place_name (string) or place ID (integer), identifying the place

% Output: number of tokens (integer, >= 0)

% 

% Functions called : get_place



% Reggie.Davidrajuh@uis.no  (c) 01 September 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



place1 = get_place(place_name); % get the local copy of the place

n = place1.tokens;              % check how many tokens this place has








GPenSIM_v10_System_Files/Get-Functions/ntrans.m

function [NoTs] = ntrans()

% function [NoTs] = ntrans()

%    return the number of transitions



global PN

NoTs = PN.No_of_transitions;










GPenSIM_v10_System_Files/Get-Functions/pname.m

function [place_name] = pname(p_index)

% function [place_name] = pname(p_index)

%       (return the name of the place)

%

% Purpose:

%   To get the name (ASCII string) of the place 

%

% Input:    index of the place (1 - Ps)

% Output:   Name of the place as an ASCII string 

%

% Usage:	

%   place_name = pname(p_index));

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 20 September 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

Ps = PN.No_of_places;



if or(lt(p_index, 1), gt(p_index, Ps)),

    error('Place index either less than 1 or greater than Ps');

end;



place_name = PN.global_places(p_index).name; 






GPenSIM_v10_System_Files/Get-Functions/rname.m

function [resource_name] = rname(r_index)

% function [transition_name] = rname(r_index)

%       (return the name of the resource)

%

% Purpose:

%   To get the name (ASCII string) of the resource

%

% Input:    index of the resource (1 - Rs)

% Output:   Name of the resource as an ASCII string 

%

% Usage:	

%   resource_name = rname(r_index));

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 20 September 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

Rs = PN.No_of_system_resources;



if or(lt(r_index, 1), gt(r_index, Rs)),

    error('Resource index either less than 1 or greater than Rs');

end;



resource_name = PN.system_resources(r_index).name; 






GPenSIM_v10_System_Files/Get-Functions/timesfired.m

function [ntf] = timesfired(t_index)

% function [ntf] = timesfired(t_index)

%                "Number of Times Fired" 

%

% Purpose:

% This function return the number of times 

% the transitions has already fired. 

%

% Arguments: 

% Inputs:  t_index: transition name (string) or transition index (number) %

% Output:  an integer ( >= 0) representing the number of times fired

%

% Usage:

% E.g. ntf = timesfired('Robot_1'); 

%      ntf = timesfired(3);  % t_index is 3

%

% Functions called : get_trans

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 01 September 2016  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



tx = get_trans(t_index); % get a local copy of the transitions

ntf = tx.times_fired;    % see how many times it has fired








GPenSIM_v10_System_Files/Get-Functions/tname.m

function [transition_name] = tname(t_index)

% function [transition_name] = tname(t_index)

%       (return the name of the transition)

%

% Purpose:

%   To get the name (ASCII string) of the transition

%

% Input:    index of the transition (1 - Ts)

% Output:   Name of the transition as an ASCII string 

%

% Usage:	

%   transition_name = tname(t_index));

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 20 September 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

Ts = PN.No_of_transitions;



if or(lt(t_index, 1), gt(t_index, Ts)),

    error('Transition index either less than 1 or greater than Ts');

end;



transition_name = PN.global_transitions(t_index).name; 






GPenSIM_v10_System_Files/GPenSIM/add_to_events_queue.m

function  [EIP] = add_to_events_queue(NEIQ, EIP)

% [EIP] = add_to_events_queue(NEIQ, EIP)

%

% Name:	add_to_events_queue

% Description:	Adds a new firing event to event_in_progress queue (EIP).

% The events are sorted in the queue according to their completion time

% Input parameters:	

%               PN: Runtime Petri net structure 

%               NEIQ : the new event in progress

%               EIP: Queue off firing events

%

% Out parameters:	EIP: Queue off firing events that includes the new one

% Uses: - 

% Used by:	?

%               Reggie Davidrajuh (c) August 2011

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



PList = PN.priority_list;

priority_based = any(PList);  % PList is not empty



if isempty(EIP), % if the the queue is empty then   

    EIP = NEIQ;    

    % events_in_progress=new_event_in_Q 

        

else %EIP not empty

   lengthEIP = length(EIP);

   i=1; quit_loop=0; 

   while and(le(i,lengthEIP), ~quit_loop),

       % the new event is placed accroding to the completion time

      if lt(NEIQ.completion_time, EIP(i).completion_time), 

          quit_loop = 1;   

      elseif eq(NEIQ.completion_time, EIP(i).completion_time), 

          quit_loop = 1;

          if (priority_based),

              t1 = NEIQ.event;              

              t2 = EIP(i).event;

              if lt(PList(t1), PList(t2)), % priority: t1 < t2

                  i=i+1;

              end;

          end;

      else   % NEIQ.completion_time > EIP(i).completion_time

          i=i+1;

      end; %if lt(NEIQ.completion_time, EIP(i).completion_time), 

   end; %while

   

   EIP=[EIP(1:i-1), NEIQ, EIP(i:end)]; % insert the event in progress 

end; 








GPenSIM_v10_System_Files/GPenSIM/any_enabled_transitions.m

function [set_of_enabled_transitions] = any_enabled_transitions(pn) 

% [set_of_enabled_transitions] = any_enabled_transitions(pn) 

%

% Name:	any_enabled_transitions 

% Purpose:	This function checks whether there are any enabled transitions.

% Checking is done by one transition at a time. 

% Input parameters:	pn: petri net run-time structure

% Out parameters:	set_of_enabled_transitions (set or zeros and ones)

% Uses: enabled_transition

% Used by: ?

%               Reggie Davidrajuh (c) August 2011

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ts = length(pn.global_transitions); % number of transitions

set_of_enabled_transitions = zeros(1,Ts); % initially



for i=1:Ts,

    set_of_enabled_transitions (i) = enabled_transition(i, pn);

end;








GPenSIM_v10_System_Files/GPenSIM/create_new_event_in_Q.m

function [new_event] = create_new_event_in_Q(transition1, ...

                                  delta_X, output_place)

% [new_event] = create_new_event_in_Q(trans1, deltaX,outputPl)

%

%               Reggie Davidrajuh (c) August 2013

%



global PN;



new_event.start_time = PN.current_time; %it can be local time



% completion time

new_event.completion_time = PN.current_time + get_firingtime(transition1); 



new_event.delta_X = delta_X; %tokens to be deposited

new_event.output_place = output_place; %output places

new_event.event = transition1;

new_event.from_State = PN.State;





% event_in_Q = 

% 

%       start_time: 518

%       completion: 519.7500

%          delta_X: [0 0 1]

%     output_place: [0 0 1]

%            event: 2

%        add_color: {}






GPenSIM_v10_System_Files/GPenSIM/enabled_transition.m

function [enabled] = enabled_transition(t) 

% function [enabled] = enabled_transition(t) 

%     Does the transiiton is enabled or not

%

% Purpose:

%   This function checks whether a given transition is enabled 

%   to fire or not. To be anbled, all the input places of the 

%   given transition must has enough tokens.

%

% Parameters:

%   Input:     t: transition name or transition index

%   Output:    boolean value:  enabled or not



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



% if tansition name is given then convert it to number 

if ischar(t), t = check_valid_transition(t); end;

    

A =  PN.incidence_matrix;

X =  PN.X;

Ps = PN.No_of_places;      % number of places



Input_Places = A(t, 1:Ps); % get the input places with arcs weights



if any(Input_Places), % transitions with input places 

   % input_place = A(t, 1:Ps); % input places for transition t

   % check if there are non_ zero numbers along the input place array

   index_IP = any(Input_Places, 1); % index of input place

   

   %input arcs extending from input places to a given transition

   input_arcs = Input_Places(index_IP); 

   input_tokens = X(index_IP); %tokens in input places



   % check if all input tokens er greater than or equal all corresponding-

   % input arcs

   % only when all input tokens are greater than or equal to the input-

   % arcs is a given transition is enabled

   enabled = all(ge(input_tokens, input_arcs));

else  % transitions with no input places 

   enabled = 1; % transitions with no input places are always enabled

end; %if any(Places)



if (PN.Inhibitors_exist),

    if  PN.Inhibited_Transitions(t),

        inhibiting_values = PN.inhibitor_matrix(t,:);

        current_tokens = PN.X;

        ct_lessthan_iv = lt(current_tokens, inhibiting_values);

        not_inhibited_this_time = all(ct_lessthan_iv);

        enabled = and(enabled, not_inhibited_this_time);

    end;

end;








GPenSIM_v10_System_Files/GPenSIM/gpensim.m

function [sim_results] = gpensim(pni)

%        [sim_results] = gpensim(pni)

% 

% Purpose:	

%   This is the main M-function for Petri net simulation.

%   Inside the main loop, transitions are randomly chosen and

%   checked whether they are enabled or not.

%   If they are enabled, the token removal and deposition happens

%   in respective places. Then the happenings are recorded

%   in the simulation results LOG.

%

% Arguments:

%   Inputs:  Petri net structure with ini dynamics (PNI)

%   Outputs: Simulation results

%

% Uses:	global_info

%

% Functions called: 

%           max_loop, print_loop_nr, simulations_complete

%           enabled_transition

%           start_firing

%           complete_firing

%           global_timer_advancement

%           pack_sim_results

% Used by:	[main simulation file]

% Note:	This is one of the most important M-files,

%       as it realizes the main simulation loop

%

% Usage:

%   [sim_results] = gpensim(pni);



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



% if no inputs, then print the version number and quit. 

if (nargin==0), gpensim_ver; return; end;



global PN;

PN = pni;    % pni is the global PetriNet structure with ini dyn.



global global_info;

% initialize all the variables

[Ts,EIP,LOG, colormap,Enabled_Trans_SET, ...

    Firing_Trans_SET,SIM_COMPLETE,Loop_Nr, ETS_index, FTS_index] = ...

            gpensim_init_all();

% NGT: 

% Prepare the monitor here        

% h = GUI_monitor();

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%  MAIN LOOP   %%%%%%%%%%%%%%%%%%%%%%%%%%



while ~(SIM_COMPLETE), 

    Loop_Nr = Loop_Nr + 1;

    if global_info.PRINT_LOOP_NUMBER,

        disp(['Loop: ',int2str(Loop_Nr)]); %'Time:',num2str(PN.current_time)]);        

    end

    

    for i = 1:Ts, PN.Enabled_Transitions(i) = enabled_transition(i); end

    

    Enabled_Trans_SET = [Enabled_Trans_SET;       % ** NOTE: APRIORI **

        PN.current_time,PN.Enabled_Transitions];  % set of enabled trans

    ETS_index = ETS_index + 1; 

    

    % ****** Start of Firing ******* 

     if any(PN.Enabled_Transitions),  [EIP] = firing_start(EIP); end

        

    Firing_Trans_SET = [Firing_Trans_SET;        % ** NOTE: APOSTERORI **

        PN.current_time, PN.Firing_Transitions]; % set of firing trans

    FTS_index = FTS_index + 1;

    log_record = [PN.X, 0, 0, 0, 0, ...

        PN.current_time, PN.current_time, PN.VX];

    LOG = [LOG; log_record]; 

    

    % Now take a completed event in queue



    number_of_completions = 0; %for start, assume no completion this time 

    EIP_not_empty = ~isempty(EIP);

    

    if (EIP_not_empty),  % ****** Completion of Firing ******* 

        [LOG, colormap, EIP, number_of_completions] = ...

            firing_complete(LOG, colormap, EIP, FTS_index);        

    end

    

    % time to increase timer for the next loop

    timer_increment(number_of_completions);

    

    % stop if ((queue is empty) OR (max loop) OR (max log size)) is reached

    SIM_COMPLETE = simulations_complete(Loop_Nr, global_info.MAX_LOOP);           

    

    % ADDON: Real time monitor (may be removed if unused)

    if isfield(global_info, 'MONITOR_RUNNING') && global_info.MONITOR_RUNNING

        global_info.MONITOR_GUI.showData(LOG, Enabled_Trans_SET, Firing_Trans_SET, SIM_COMPLETE);

    end; % ADDON: Real time monitor

    

end %while ~(SIM_COMPLETE)



% Pack results

pack_sim_results(Enabled_Trans_SET, Firing_Trans_SET, LOG, colormap);



% Save the simulation results

sim_results = PN;





                






GPenSIM_v10_System_Files/GPenSIM/gpensim_init_all.m

function [Ts,EIP,LOG,colormap,Enabled_Trans_SET, ...

    Firing_Trans_SET,SIM_COMPLETE,Loop_Nr,ETS_index,FTS_index] = ...

    gpensim_init_all()

% function [Ts,EIP,LOG,colormap,Enabled_Trans_SET, ...

%    Firing_Trans_SET,SIM_COMPLETE,Loop_Nr,ETS_index,FTS_index] = ...

%          gpensim_init_all()

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





global PN



Ts = PN.No_of_transitions; % number of tansitions



EIP = []; % Queue for events_in_progress; initially, no events in Q



%global recording of events

% LOG: [Initial_state, 

%            fired_transition, State_number, Prev_state, FTS_index, 

%      Start_Time, Stop_Time, aTokens]

% Total length = Ps + 6 + Ps

aTokens = PN.VX;   % absorbed tokens in Virtual places

LOG = [PN.X, 0, 0, 0, 0, PN.current_time, PN.current_time, aTokens];  



colormap = [];

Enabled_Trans_SET = []; % Log for global set of enabled trans

Firing_Trans_SET = []; % Log for global set of firing trans

ETS_index = 0; % index of last Log for global set of enabled trans

FTS_index = 0; % index of last Log for global set of firing trans



PN.Firing_Transitions = zeros(1, Ts);  % firing transitions

PN.Enabled_Transitions = zeros(1, Ts); % enabled transitions

PN.State = 0;



SIM_COMPLETE = 0; % simulation is not complete, just for starting

Loop_Nr = 0;








GPenSIM_v10_System_Files/GPenSIM/gpensim_ver.m

function [] = gpensim_ver()

%        [] = gpensim_ver()

% Purpose:	Prints the current version of GPenSIM 

% Input parameters:	None 

% Out parameters:	None 

% Uses:	None

% Used by:	[main simulation file]

% Example:	

%   % in main simulation file

%   gpensim 

%   % equivalently, 

%   gpensim_ver 

% 



fprintf('\n\n\n--------\n');

disp('GPenSIM version 10.0;   Lastupdate: October 2017');

disp(' ');

disp('(C) Reggie.Davidrajuh@uis.no');

disp(' ');

disp('http://www.davidrajuh.net/gpensim');

disp('--------');














GPenSIM_v10_System_Files/GPenSIM/pack_sim_results.m

function [] = pack_sim_results(Enabled_Trans_SET, Firing_Trans_SET, ...

                        LOG, colormap)

% function [] = pack_sim_results(Enabled_Trans_SET, Firing_Trans_SET, ...

%                        LOG, colormap)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



%Ps = PN.No_of_places;      % number of places

Ts = PN.No_of_transitions; % number of tansitions



% final enabled trans

for i = 1:Ts, PN.Enabled_Transitions(i) = enabled_transition(i); end;



Enabled_Trans_SET = [Enabled_Trans_SET;       % *** NOTE: APOSTERORI ***

    PN.current_time, PN.Enabled_Transitions]; % LOG global set of enabled 

Firing_Trans_SET = [Firing_Trans_SET;

    PN.current_time, PN.Firing_Transitions]; % global set of enabled     



% pack the results

PN.LOG = LOG;

PN.Firing_Trans_SET = Firing_Trans_SET;

PN.Enabled_Trans_SET = Enabled_Trans_SET;

PN.color_map = colormap;

PN.completion_time = PN.current_time;

PN.overall_no_of_tokens_used = PN.token_serial_numer;

%PN.final_tokens = get_all_tokens;








GPenSIM_v10_System_Files/GPenSIM/pack_sim_results_OLD.m

function [sim_results] = pack_sim_results(...

    Enabled_Trans_SET, Firing_Trans_SET, LOG, colormap)

% function [sim_results] = pack_sim_results(...

%   Enabled_Trans_SET, Firing_Trans_SET, LOG, colormap)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



disp('inside: pack_sim_results'); 

PN



Ps = PN.No_of_places;      % number of places

Ts = PN.No_of_transitions; % number of tansitions



% final enabled trans

for i = 1:Ts, PN.Enabled_Transitions(i)=enabled_transition(i); end;



Enabled_Trans_SET = [Enabled_Trans_SET;       % *** NOTE: APOSTERORI ***

    PN.current_time, PN.Enabled_Transitions]; % LOG global set of enabled 

Firing_Trans_SET = [Firing_Trans_SET;

    PN.current_time, PN.Firing_Transitions]; % global set of enabled     



% pack the results

sim_results.type = 'simulation';  

sim_results.LOG = LOG;

sim_results.Firing_Transitions  = Firing_Trans_SET;

sim_results.Enabled_Transitions = Enabled_Trans_SET;

sim_results.color_map = colormap;

sim_results.completion_time = PN.current_time;

sim_results.overall_no_of_tokens_used = PN.token_serial_numer;

sim_results.HH_MM_SS = PN.HH_MM_SS; % Hour-Min-Sec flag



PNames = []; 

for i=1:Ps, 

    PNames = [PNames; good_name(PN.global_places(i).name)];

end;



TNames = [];

for i=1:Ts, 

    TNames = [TNames; good_name(PN.global_transitions(i).name)]; 

end;



sim_results.Place_Names = PNames; 

sim_results.Transition_Names = TNames; 

sim_results.final_tokens = get_final_tokens(PN);

sim_results.No_of_places = Ps;

sim_results.No_of_transitions = Ts;

sim_results.resources = PN.resources;








GPenSIM_v10_System_Files/GPenSIM/simulations_complete.m

function [SIM_COMPLETE]  = simulations_complete(Loop_Nr,MAX_LOOP)

% function [SIM_COMPLETE]=  simulations_complete(Loop_Nr, MAX_LOOP)

%

% This function determines whether to terminate simulations

%

% Queue_is_Empty = isempty(EIP);

% No_enabled_transitions = ~any(any_enabled_transitions(pn));

% Que_is_Empty_and_No_enabled_Transitions = and(Queue_is_Empty, ...

%                                No_enabled_transitions);                 

% Max_Loop_Number_Reached = ge(Loop_Nr, MAX_LOOP); 

%

%

% SIM_COMPLETE_1 = or(Que_is_Empty_and_No_enabled_Transitions, ...

%                Max_Loop_Number_Reached);

%

% SIM_COMPLETE_2 = 0;

% if isfield(global_info, 'STOP_SIMULATION'),

%     SIM_COMPLETE_2 = global_info.STOP_SIMULATION; % forced stopping 

% end;

%

% SIM_COMPLETE = or(SIM_COMPLETE_1, SIM_COMPLETE_2);



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





global global_info

global PN



Max_Loop_Number_Reached = ge(Loop_Nr, MAX_LOOP); 



Stop_Simulation1 = 0;

if isfield(global_info, 'STOP_SIMULATION'),

    Stop_Simulation1 = global_info.STOP_SIMULATION; % forced stopping 

end



Stop_Simulation2 = 0;

if isfield(PN, 'STOP_TIME'),

    if ~isnan(PN.STOP_TIME),

        Stop_Simulation2 = ge(current_time(), ...

                              PN.STOP_TIME); % given stop time

        Max_Loop_Number_Reached = 0; % DO NOT consider MAX_LOOP !!!!!!!!

    end

end



Stop_Simulation = or(Stop_Simulation1, Stop_Simulation2);

SIM_COMPLETE = or(Max_Loop_Number_Reached, Stop_Simulation);








GPenSIM_v10_System_Files/GPenSIM/timer_increment.m

function [timer_increased] = timer_increment(number_of_completions)

% function [timer_increased] = timer_increment(number_of_completions)

%

% timer_increment increases timer value so that the next loop can start

% However, if some transitions has just fired, then we do not increase

% the timer, as the transition just fired could be an impulse so that

% some other transitions can start immediately

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





global PN;



% if REAL_TIME, read the REAL_TIME clock

if PN.REAL_TIME,

    PN.current_time = current_clock(1); % return seconds

    

    % Print REAL-TIME state info

    % print_real_time_state_info();    

    timer_increased = true;

    return

end;



if (number_of_completions), 

    % if there was some transitions just completed, then do not

    % increase timer, as completed trans could be an impluse     

    % PN.current_time = PN.current_time + 0; 

else

    % firing completion time

    PN.current_time = PN.current_time + PN.delta_T; 

end;



% whether timer is increased or not

% timer is increased only if there were no completions

%               i.e. number_of_completions = 0

timer_increased = not(number_of_completions);








GPenSIM_v10_System_Files/Graphs-and-Cycles/convert_PN_V.m

function [V] = convert_PN_V(PN)

% function [V] = convert_PN_V(PN)

% 

% Being a directed bipatitie graph, Petri nets can be analyzed 

% for properties based on graph algorithms. E.g. the shortest distance 

% between any two nodes, exsistence of cycles, etc.  

% In order to run graph algorithms, we have to change 

% the bipartite Petri Net into homogenous direted graph. 

%

% This function converts PN.incidence_matrix (A) 

% into V (adjacency matrix) so that standard graph algorihms 

% such as Depth-First-Search  can be used. 

%  

%       Reggie.Davidrajuh@uis.no (c) December 2011



Ps = PN.No_of_places;       % Number of places in the Petri Net

Ts = PN.No_of_transitions;  % Number of transitions in the Petri Net

A = PN.incidence_matrix;    % The adjacency (incidence) matrix



% Adjacency_Matrix will sparse, as there are no connections 

% between any two transitions (and between any two  places).

%  Adj = [zeros(Ts)|    Ao   ]

%        [   Ai'   |zeros(Ps)]

Ai = A(:, 1: Ps);      % Ain:  input incidence matrix

Ao = A(:, Ps+1:end);   % Aout:output incidence matrix

Tm0 = zeros(Ts, Ts);

Pm0 = zeros(Ps, Ps);



%%%%%%%%% V is the structure for homogenous directed graph

%%%%% 1. Add adjacency matrix to V

%%%%% 2. Add the names of the nodes to V

V.A = [Tm0, Ao; Ai', Pm0];  % 1. Add adjacency matrix to V



% 2. Add the names of the nodes to V

nodes = []; 

for i=1:Ts,    

    nodeI.name = PN.global_transitions(i).name;

    nodes = [nodes nodeI];

end;

for i=1:Ps,

    nodeI.name = PN.global_places(i).name;

    nodes = [nodes nodeI];

end;

V.nodes = nodes;






GPenSIM_v10_System_Files/Graphs-and-Cycles/create_cycle_path.m

function [cycle_path] = create_cycle_path(V, source, des)

% function [des] = create_cycle_path(V, source, des)

%     Reggie Davidrajuh (c) December 2011



cycle_path = source;

% disp('Inside  "create_cycle_path" .....'); 

% AND

%   ('des' is not zero)

%   ('des' not eq to 'source'

while and(des, not(eq(des, source))),

    cycle_path = [des cycle_path];

    des = V.nodes(des).pi;

end;








GPenSIM_v10_System_Files/Graphs-and-Cycles/cycles.m

function [V] = cycles(V)

% function [V] = cycles(V)

%

% Purpose:

%  To detect all the elementary circuits (cycles) in a homogenous graph

%  The cycles are return as "V.cycles", where each row represent a circuit

%

%       Reggie.Davidrajuh@uis.no (c) December 2011





% firstly, check whether the input is a homogeneous directed graph 

%    or a bipartite Petri net graph

if not(isfield(V, 'nodes')), 

    % the input is a Petri net, hence 

    % convert it to homogeneous directed graph 

    V = convert_PN_V(V);

end



No_of_nodes = length(V.nodes);

vertex_order = 1:No_of_nodes;

V.cycles = [];



for i = 1:No_of_nodes,

    %disp(['vertex_order: ',int2str(vertex_order)]);

    vertex_order = circshift(vertex_order', 1)';

    %disp(['vertex_order: ',int2str(vertex_order)]);

    V = cycle_detection(V, vertex_order);

end










GPenSIM_v10_System_Files/Graphs-and-Cycles/cycle_detection.m

function [V] = cycle_detection (V, optional_vertex_order)

% function [V] = cycle_detection (V, optional_vertex_order)

% uses "depth-first-search" technique

% V is the set of nodes

% V.A is the incidence matrix

% V.nodes is the set of nodes

%

% Uses dfs_cycle.m

%  

%      Reggie Davidrajuh (c) December 2011



No_of_nodes = length(V.nodes);



for i = 1:No_of_nodes,

    V.nodes(i).color = 'white';

    V.nodes(i).d = 0;   % discovered time

    V.nodes(i).f = 0;   % finished time

    V.nodes(i).pi = 0;  % predecessor

end;



V.time = 0; % current time (current step)



% optional vertex order given

if eq(nargin, 2),

    vertex_order = optional_vertex_order;

else

    vertex_order = 1:number_of_nodes;

end;



% now uses Depth-First-Search 

for i = 1:No_of_nodes,

    ni = vertex_order(i);

    if strcmp(V.nodes(ni).color, 'white'),

        V = dfs_cycle(V, ni);        

    end;

end;








GPenSIM_v10_System_Files/Graphs-and-Cycles/cycle_new_detected.m

function [new_cycle, cycle_path] = cycle_new_detected(V, cycle_path)

% function [new_cycle,cycle_path]= cycle_new_detected(V, cycle_path)

%  

%       Reggie.Davidrajuh@uis.no (c) December 2011



% first pad cycle_path with tariling zeros

No_of_nodes = length(V.nodes);

cycle_path = [cycle_path ...

    zeros(1, No_of_nodes-length(cycle_path))];



m = size(V.cycles, 1); % cycles already found 

new_cycle = true;



for rows = 1:m, 

    if isempty(setxor(cycle_path, V.cycles(rows, :))),

        new_cycle = false;

    end;

end;






GPenSIM_v10_System_Files/Graphs-and-Cycles/dfs_cycle.m

function [V] = dfs_cycle (V, u)

% function [V] = dfs_cycle (V, u)

% function depth-first-search for cycle detection

% ** V is the set of nodes

%       V.A is the incidence matrix

%       V.nodes is the set of nodes

%       V.time = is the current time (current step)

% ** u is the current node

%

%      Reggie Davidrajuh (c) August 2011



No_of_nodes = length(V.nodes);



V.time = V.time + 1; V.nodes(u).d = V.time; V.nodes(u).color = 'gray';

% disp([V.nodes(u).name, '(', int2str(V.nodes(u).d), '/ )']);



for v = 1:No_of_nodes, % scan all the nodes connected with u

    if V.A(u, v),   % if there is a connection between (i, j)

        

        if strcmp(V.nodes(v).color, 'white'), % tree edge

            % disp(['Tree edge: ',V.nodes(u).name,' to ',V.nodes(v).name]);

            V.nodes(v).pi = u; 

            V = dfs_cycle (V, v);

        elseif strcmp(V.nodes(v).color, 'gray'),  % Back edge

            % disp(['Back edge: ',V.nodes(u).name,' to ',V.nodes(v).name]);

            % V.no_of_cycles = V.no_of_cycles + 1;

            % disp(' ');

            % disp(['Cycle no.: ', int2str(V.no_of_cycles)]);

            cycle_path = create_cycle_path(V, v, u);

            

            [new_cycle, cycle_path] = cycle_new_detected(V, cycle_path);

            if new_cycle, 

                V.cycles = [V.cycles; cycle_path];

                %V.cycles 

            end;

            % V.cycles                          

        else 

            % disp(['Cross/Forward edge: ', ...

            %    V.nodes(u).name,' to ',V.nodes(v).name]);                     

        end;

    end; % if V.A

end; % for j = 1:



V.nodes(u).color = 'black'; V.time = V.time + 1; V.nodes(u).f = V.time;

% disp(['Black node: ', V.nodes(u).name, ...

%    '(', int2str(V.nodes(u).d), '/', int2str(V.nodes(u).f), ')']);








GPenSIM_v10_System_Files/Graphs-and-Cycles/stronglyconn.m

function [SCC] = stronglyconn(PN)

% function [SCC] = scc_rader(PN)

% Rader's method for computing strongly connected components

% This file implements the algorithm by Rader (2011)

% described in chapter 3 of the book by Kepner & Gilbert (2011)

% "Graph Algorithms in the Language of Linear Algebra", p.20, fig.3.1

% Inputs: 

%       SCC (results of "scc_rader") 

%       G: the graph structure consisting of 

%               G.A (adjacency matrix) and Gnodes (set of nodes)    

%

% Reggie.Davidrajuh@uis.no     (c) April 12, 2015



V = convert_PN_V(PN);  % convert Petri net model into a homogenous graph 

SCC = stronglyconn_rader(V);  % find the SC components by Rader's method

SCC = unique(SCC, 'rows'); % purge the duplicate rows

% Note:unlike Rader's CC, SCC is compact without duplicate rows

[m, n] = size(SCC);  

if eq(m,1),

    disp('This is a Strongly Connected Petri net.');

    return

end



disp(['There are ', int2str(m), ' components!']);

for i = 1:m,

    component = SCC(i, :);

    components_str = '';

    for j = 1:n,

        if component(j),

            components_str = [components_str, ' ', V.nodes(j).name];

        end;

    end;

    disp(['Component-', int2str(i), ': ', components_str]); 

end






GPenSIM_v10_System_Files/Graphs-and-Cycles/stronglyconn_rader.m

function [SCC] = stronglyconn_rader(G)

% function [SCC] = stronglyconn_rader(G)

%   Finding Strongly Connected Components with Rader's method

%

% This file implements the algorithm by Rader (2011)

% described in chapter 3 of the book by Kepner & Gilbert (2011)

% "Graph Algorithms in the Language of Linear Algebra", p.20, fig.3.1

% Inputs: 

%       SCC (results of "scc_rader") 

%       G: the graph structure consisting of 

%               G.A (adjacency matrix) and Gnodes (set of nodes)    

%

% Reggie.Davidrajuh@uis.no     (c) April 12, 2015



A = G.A;  % get the Adjacency matrix



I = eye(size(A,1));

alpha = 0.5;

D = inv(I - alpha.* A); % the D matrix 

%disp('D matrix within "scc_rader" : '); disp(D);



%C = and(D, ones(size(D))); % extract the non-zero elements of D 



SCC = and(D, transpose(D)); % Note: for undirected graph: SCC = C 

%disp('SCC matrix within "scc_rader" : '); disp(SCC);








GPenSIM_v10_System_Files/Initial-Dynamics/initialdynamics.m

function [PNI] = initialdynamics(png, dynamicpart)

%        [PNI] = initialdynamics(png, dynamicpart)

%               (create Petri Net initial dynamic structure)

%

% Purpose:

%   To create a Petri Net structure with initial dynamics (PNI) by

%   combining the static Petri net structure with initial dynamics.

%   PNI will be ready for simulation by gpensim

%

% Arguments:

%   Inputs:  Static Petri net structure (output from ‘pnstruct’)

%                     initial dynamics

%   Outputs: Petri Net structure with initial dynamics

%

% Usage:	

%   % in main simulation file

%   [pni] = initialdynamics(pns, dyn);

%

% Uses:     set_options, set_initial_dynamics, 

%           set_pre_post_files_register

% Used by:	[main simulation file]



%  Reggie.Davidrajuh@uis.no (c) Version 8.0 (c) 10 June 2013

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global global_info;

if isempty (global_info),

    global_info.DUMMY = 'DUMMY';

end;



global PN;

PN = png;    % PN is global PetriNet model that will be bulid here



if (nargin==1), % no initial dynamics given 

    warning('initialdynamics expects 2 parameters: pns & initial dyn'); disp(' ');

    dynamicpart = [];

end;



% handle OPTIONS

set_options();    



% handle dynamic informations  such as "initial markings (m0)", 

%   "firing times (ft)", "initial priority (ip)", and "resources"

set_initial_dynamics(dynamicpart);



% check whether Preconditions and Postactions are available:

%      files: tdf_pre, tdf_post, COMMON_PRE, and COMMON_POST

set_pre_post_files_register();  % if exist, set the flag for TDF  



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% finally, return the PN structure with initial dynamics

PNI = PN;








GPenSIM_v10_System_Files/Initial-Dynamics/set_firing_costs.m

function [] = set_firing_costs(initial_dynamics) 

%        [] = set_firing_costs(initial_dynamics) % firing costs

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% This function extracts a group of elements from a given inputs of

% global_elements and elements. The resulting output is an element matrix.

% function elements_m = elements_matrix(pn.global_elements, elements)

% Inputs:

%       -global elements

%      - elements

% Output: elemets matrix



%  Reggie.Davidrajuh@uis.no (c) Version 8.0 (c) 10 July 2013  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ts = PN.No_of_transitions;

PN.Set_of_Firing_Costs_Fixed    = zeros(1, Ts); 

PN.Set_of_Firing_Costs_Variable = zeros(1, Ts); 



if isfield(initial_dynamics, 'fc_fixed'), % fixed firing costs 

    fc_fixed = initial_dynamics.fc_fixed;

else    fc_fixed = [];

end;



if isfield(initial_dynamics, 'fc_variable'), % variable firing costs 

    fc_variable = initial_dynamics.fc_variable; 

else    fc_variable = [];

end;



both_costs_empty = and(isempty(fc_fixed), isempty(fc_variable));

PN.Firing_Costs_Enabled = not(both_costs_empty);



if both_costs_empty, 

    PN.COST_CALCULATIONS = 0;

    return; 

end;



PN.COST_CALCULATIONS = 1; %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



no_of_fcfixed = length(fc_fixed)/2; %number of elements to be extracted

no_of_fcvar = length(fc_variable)/2; %number of elements to be extracted



% extracting elements

% check whether the current elements is a member of global_elements

% sett in extracted element in the allocted matrix

for i = 1:no_of_fcfixed,

    curr_trans_name = fc_fixed{2*i -1};

    trans_nr = check_valid_transition(curr_trans_name); 

            

    % assign firing costs fixed to transitions

    fcf = fc_fixed{2*i};

    if ischar (fcf),  % firing cost is a string; e.g. 'unifrnd(1,1)', 

        PN.global_transitions(trans_nr).firing_cost_fixed = fcf;  

        PN.Set_of_Firing_Costs_Fixed(trans_nr) = NaN;

    else

        % firing costs is a valid real number 

        PN.global_transitions(trans_nr).firing_cost_fixed = fcf;  

        PN.Set_of_Firing_Costs_Fixed(trans_nr) = fcf;

    end;

end;



for i = 1:no_of_fcvar,

    curr_trans_name = fc_variable{2*i -1};

    trans_nr = check_valid_transition(curr_trans_name); 

            

    % assign firing costs variable to transitions

    fcv = fc_variable{2*i};

    if ischar (fcv),  % firing cost is a string; e.g. 'unifrnd(1,1)', 

        PN.global_transitions(trans_nr).firing_cost_variable = fcv;  

        PN.Set_of_Firing_Costs_Variable(trans_nr) = NaN;

    else

        % firing costs is a valid real number 

        PN.global_transitions(trans_nr).firing_cost_variable = fcv;  

        PN.Set_of_Firing_Costs_Variable(trans_nr) = fcv;

    end;

end;








GPenSIM_v10_System_Files/Initial-Dynamics/set_firing_times.m

function [] = set_firing_times(ftimes) 

%        [] = set_firing_times(ftimes) % firing times

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% This function extracts a group of elements from a given inputs of

% global_elements and elements. The resulting output is an element matrix.

% function elements_m = elements_matrix(pn.global_elements, elements)

% Inputs:

%       -global elements

%      - elements

% Output: elemets matrix



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ts = PN.No_of_transitions;

PN.Set_of_Firing_Times = zeros(1, Ts); 

no_of_fts = length(ftimes)/2; % number of firing times given

allOthers = 0; 



% extracting elements

% check whether the current elements is a member of global_elements

% sett in extracted element in the allocted matrix

% min_ft_but_not_zero = inf; %intially minimum-but-not-zero

for i = 1:no_of_fts,

    curr_trans_name = ftimes{2*i -1};

    if strcmpi(curr_trans_name, 'allothers'),

        allOthers = ftimes{2*i};

        continue;

    end;

        

    trans_nr = check_valid_transition(curr_trans_name); 

    ft = ftimes{2*i}; % get the firing time of transition

    PN.global_transitions(trans_nr).firing_time = ft;  

    

    if ischar (ft),  %firing time is a string; e.g. 'unifrnd(1,1)', 

        PN.Set_of_Firing_Times(trans_nr) = NaN;

    elseif eq(length(ft), 3),  %firing time is vector [hh mm ss]

        PN.HH_MM_SS = 1; % set Hour-Min-Sec flag

        ft2 = ft(3) + (60 * ft(2)) + (60 * 60 * ft(1)); % convert to seconds

        PN.global_transitions(trans_nr).firing_time = ft2;  % overrride

        PN.Set_of_Firing_Times(trans_nr) = ft2;

    else   % firing time is in time units (perhaps, seconds)

        PN.Set_of_Firing_Times(trans_nr) = ft;

    end;

end;



% check for any zero firing times AMONG non-zero firing times

% and warn if there are some firing times zero and others non-zero

set_firing_times_check_zero_ft(allOthers);



% set the global timer increment value "detla_T"

set_firing_times_delta_T();








GPenSIM_v10_System_Files/Initial-Dynamics/set_firing_times_check_zero_ft.m

function [] = set_firing_times_check_zero_ft(allOthers)

% function [] = set_firing_times_check_zero_ft(allOthers)

% check for any zero firing times AMONG non-zero firing times

% and warn if there are some firing times zero and others non-zero



global PN;

Ts = PN.No_of_transitions;

DUMMY_NaN = 100; % for replacing any NaN (stochastic time) '

sft = PN.Set_of_Firing_Times;



if allOthers,   % allothers are given (not zero)

    for i = 1:Ts,

        if eq(sft(i), 0),

            PN.Set_of_Firing_Times(i) = allOthers;

            PN.global_transitions(i).firing_time = allOthers;

        end;

    end;

    return

end;

    

% check for any zero firing times AMONG non-zero firing times

% and warn if there are some firing times zero and others non-zero

sft(isnan(sft)) = DUMMY_NaN; % just replace any NaN (stochastic time) with dummy value

any_NZ_ft = any(sft);   % any non-zero firing times

all_NZ_ft = all(sft);   % all firing times are non-zero?

only_some_NZ =  and(any_NZ_ft, not(all_NZ_ft)); % only some are non-zero firing times



if (only_some_NZ), 

    disp(' '); disp('Error:   Error:   Error:  ');

    disp('Some firing times are zero...');

    disp('simulations will be stuck with repeated firings'); 

    disp('of the zero time tansitions'); 

    disp(' '); 

    disp('Firing times of the transitions ');

    for i = 1:Ts,

        ft = PN.global_transitions(i).firing_time;

        if not(ischar(ft)), ft = num2str(ft); end;

        disp([PN.global_transitions(i).name, ': ', ft]);

    end;

    error('Some firing times are zero ....');

end;






GPenSIM_v10_System_Files/Initial-Dynamics/set_firing_times_delta_T.m

function [] = set_firing_times_delta_T() 

% function [] = set_firing_times_delta_T() 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% This function extracts a group of elements from a given inputs of

% global_elements and elements. The resulting output is an element matrix.

% function elements_m = elements_matrix(pn.global_elements, elements)

% Inputs:

%       -global elements

%      - elements

% Output: elemets matrix



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ts = PN.No_of_transitions;



% now set the delta_T 

if isnan(PN.delta_T),

    minimum_ft = inf;

    for i = 1:Ts,

        ft = PN.global_transitions(i).firing_time;

        if ischar(ft), ft = eval(ft); end;

        if lt(ft, minimum_ft), minimum_ft = ft; end;

    end;

    PN.delta_T = 0.25 * minimum_ft;

    

elseif eq(PN.delta_T, 0),  

    % OPTION DELTA_TIME is given as zero

    % perhaps this is for a timeless system; so, keep the value

else

    % OPTION DELTA_TIME is assigned in the MSF

    % disp(['png.delta_T = ', num2str(png.delta_T)]);     

end;










GPenSIM_v10_System_Files/Initial-Dynamics/set_initial_dynamics.m

function [] = set_initial_dynamics(initial_dynamics)

%        [] = set_initial_dynamics(dynamicpart)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ts = PN.No_of_transitions; 



% handle initial makrings

set_initial_marking(initial_dynamics); % intial marking "m0"     

 

% handle firing costs

set_firing_costs(initial_dynamics);



% handle firing times

if ~(isfield(initial_dynamics, 'ft')), % firing times

    disp('Firing times of transitions: NOT given ...');

    disp(' ');

    initial_dynamics.ft = [];

end;

set_firing_times(initial_dynamics.ft);



% handle initial priority

if (isfield(initial_dynamics, 'ip')), 

    set_initial_priority(initial_dynamics.ip);

else

    PN.priority_list = zeros(1, Ts);     

end;



% handle resources

if isfield(initial_dynamics, 're'), 

    set_initial_resources(initial_dynamics);

else

    PN.system_resources = [];

    PN.No_of_system_resources = 0;

    PN.Resource_usage_LOG = [];

end;








GPenSIM_v10_System_Files/Initial-Dynamics/set_initial_marking.m

function [] = set_initial_marking(initial_dynamics)

%        [] = set_initial_marking(initial_dynamics)

% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% This function extracts a group of elements from a given inputs of

% global_elements and elements. The resulting output is an element matrix.

% function elements_m = elements_matrix(pn.global_elements, elements)

% Inputs:

%       -global elements

%      - elements

% Output: elemets matrix



%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c) 30 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ps = PN.No_of_places;



X0 = get_initial_marking(initial_dynamics);  % 

PN.X = X0;

PN.VX = zeros(1, Ps); % absorbed tokens in Virtual places



PN.token_serial_numer = 0;



for i = 1:Ps,

    PN.global_Vplaces(i).token_bank = []; % Vplaces have empty token bank    

    

    PN.global_places(i).token_bank = [];  % real places

    PN.global_places(i).tokens = X0(i);   % real places

 

    if X0(i),

        for j = 1:X0(i),

            PN.token_serial_numer = PN.token_serial_numer + 1;

            tok.tokID = PN.token_serial_numer;

            tok.creation_time = 0;

            tok.color = {};

            tok.cost = 0;  % initial tokens are for free 

            PN.global_places(i).token_bank = ...

                [PN.global_places(i).token_bank tok];

        end;

    end;

end;








GPenSIM_v10_System_Files/Initial-Dynamics/set_initial_priority.m

function [] = set_initial_priority(initial_priority)

%        [] = set_initial_priority(initial_priority)

%





%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ts = PN.No_of_transitions;



priority_list = zeros(1, Ts);

lenPrio = length(initial_priority);



for i = 1:2:(lenPrio-1),

    tname = initial_priority{i};

    tpriority = initial_priority{i+1}; 

    

    t_index = check_valid_transition(tname);

    priority_list(t_index) = tpriority;

    

end;



PN.priority_list = priority_list;








GPenSIM_v10_System_Files/Initial-Dynamics/set_initial_resources.m

function [] = set_initial_resources(dynamicpart)

%        [] = set_initial_resources(dynamicpart)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ts = PN.No_of_transitions;

Resources = [];



% process the resource names and the max instances

resources = dynamicpart.re;

Rs = length(resources)/3;  %number of resources with instances and MAX_CAP

for i = 1:Rs,

    res.name = resources{3*i - 2};

    res.max_instances = resources{3*i-1};    

    res.MAX_CAP = resources{3*i};    

    if or(or(not(ischar(res.name)), not(isnumeric(res.max_instances))), ...

            not(isnumeric(res.MAX_CAP))), 

        error('"dynamic.resources" must contain (name value) pairs'); 

    end;

    %%%% res.on_use = 0; % no one is using this resource now

    res.rc_fixed = 0; % cost of resource is yet to assigned

    res.rc_variable = 0; % cost of resource is yet to assigned

    

    % create matrix to record usage of each instance of the resource 

    % row-1: "on_use": whether the instance is currently being used or not 

    % row-2: "start_time": the start time of the current usage

    % row-3: "total_time": total time of usage of the instance so far

    % row-4: "reserving_trans": which trans has currently reserved the instance

    res.instance_usage = zeros(4,res.max_instances);

    Resources = [Resources res];

end;

PN.system_resources = Resources;



% for each transition, add the register for resource reservation

for i = 1:Ts,

    PN.global_transitions(i).resources_reserved = zeros(1, Rs);

end;



% process fixed resource costs

if isfield(dynamicpart, 'rc_fixed'), 

    PN.COST_CALCULATIONS = 1;

    rc_fixed = dynamicpart.rc_fixed;

    fcosts = length(rc_fixed)/2;  % number of (resources with cost)

    for i = 1:fcosts,

        res_name = rc_fixed{2*i - 1};

        res_cost = rc_fixed{2*i};    

        ri = check_valid_resource(res_name);

        PN.system_resources(ri).rc_fixed = res_cost;

    end;

 end;



% process variable resource costs

if isfield(dynamicpart, 'rc_variable'), 

    PN.COST_CALCULATIONS = 1;

    rc_variable = dynamicpart.rc_variable;

    vcosts = length(rc_variable)/2;  % number of (resources with cost)

    for i = 1:vcosts,

        res_name = rc_variable{2*i - 1};

        res_cost = rc_variable{2*i};    

        ri = check_valid_resource(res_name);

        PN.system_resources(ri).rc_variable = res_cost;

    end;

 end;

 

PN.No_of_system_resources = Rs;

PN.Resource_usage_LOG = [];








GPenSIM_v10_System_Files/Initial-Dynamics/set_options.m

function [] = set_options()

%        [] = set_options()

%  Handle OPTIONS like MAX_LOOP, DELTA_TIME, etc.



%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

global global_info



% set PRINT_LOOP_NUMBER, MAX_LOOP, DELTA_TIME

if not(isfield(global_info, 'PRINT_LOOP_NUMBER')),

    global_info.PRINT_LOOP_NUMBER = 0;

end



if not(isfield(global_info, 'MAX_LOOP')),

    global_info.MAX_LOOP = 200; % default number for MAX_LOOP

end



PN.delta_T = NaN;   % intially, NOT Assigned

if isfield(global_info, 'DELTA_TIME'),

    PN.delta_T = global_info.DELTA_TIME;

end



% process REAL_TIME: sets the option "global_info.START_AT"

if isfield(global_info, 'REAL_TIME'),

    global_info.START_AT = current_clock(3); % in [hour min sec] 

    PN.REAL_TIME = 1; 

    PN.REAL_TIME_PREV_X = zeros(1, PN.No_of_places);

else  PN.REAL_TIME = 0; 

end



% process HH_MM_SS (Hour-Min-Sec Format) & Starting Time

PN.HH_MM_SS = 0; % assume initially for Hour-Min-Sec flag

if isfield(global_info, 'START_AT'),

    START_TIME = set_options_start_time(global_info.START_AT);

else  START_TIME = 0;

end

PN.current_time = START_TIME;



if isfield(global_info, 'STOP_AT'),

    STOP_TIME = set_options_stop_time(global_info.STOP_AT);

else STOP_TIME = NaN;  % stop time not given

end

PN.STOP_TIME = STOP_TIME;



% process FIRING SEQUENCE: sets the option "global_info.FIRING_SEQ"

if isfield(global_info, 'FIRING_SEQ'),

    % convert transition names (text strings) into indices

    global_info.FIRING_SEQ = check_valid_transition(global_info.FIRING_SEQ); 

    

    if not(isfield(global_info, 'FS_REPEAT')), % if field missing,

        global_info.FS_REPEAT = 1;             %  let it be '1'        

    end

    global_info.FS_Repeat_Count = 1;                          

    if not(isfield(global_info, 'FS_ALLOW_PARALLEL')),

        global_info.FS_ALLOW_PARALLEL = false;

    end

    global_info.FS_Current_Ptr = 1; % current pointer

end








GPenSIM_v10_System_Files/Initial-Dynamics/set_options_start_time.m

function [START_TIME] = process_options_start_time(START_AT)

% function [START_TIME] = process_options_start_time(START_AT)

%

%           Reggie Davidrajuh (c) August 2011



global PN;



st = START_AT;



% STARTING_TIME = start_at(global_info.Start_At); 

if ischar (st),  % starting time is a string; e.g. 'unifrdn(10, 12)'

    START_TIME  = eval(st); 

elseif eq(length(st), 3),  % starting time is vector [hh mm ss]

    PN.HH_MM_SS = 1; % set Hour-Min-Sec flag

    START_TIME = st(3) + (60 * st(2)) + (60 * 60 * st(1)); %convert to sec

else   % all times are in seconds 

    START_TIME = st;

end;








GPenSIM_v10_System_Files/Initial-Dynamics/set_options_stop_time.m

function [STOP_TIME] = process_options_stop_time(STOP_AT)

% function [STOP_TIME] = process_options_stop_time(STOP_AT)

%

%           Reggie Davidrajuh (c) August 2011



global PN;



st = STOP_AT;



% STOP_TIME = start_at(global_info.START_AT); 

if ischar (st),  % starting time is a string; e.g. 'unifrdn(10, 12)'

    STOP_TIME  = eval(st); 

elseif eq(length(st), 3),  % starting time is vector [hh mm ss]

    PN.HH_MM_SS = 1; % set Hour-Min-Sec flag

    STOP_TIME = st(3) + (60 * st(2)) + (60 * 60 * st(1)); % convert to sec

else   % firing time is in seconds 

    STOP_TIME = st;

end;






GPenSIM_v10_System_Files/Initial-Dynamics/set_pre_post_files_register.m

function [] = set_pre_post_files_register()

%        [] = set_pre_post_files_register()

% Firstly, checks whether specific _PRE and _POST files are avialble 

% Secondly, checks whether COMMON_PRE and  COMMON_POST files

% the bits in PN structure are set accordingly

%   e.g.    PN.PRE_exist(5) = 1; % pre file exist for trans 5

%           PN.POST_exist(ti) = 1; % post file exist for trans 5

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



Ts = PN.No_of_transitions;

Ms = PN.No_of_modules;



PRE_exist  = zeros(1, Ts);  

POST_exist = zeros(1, Ts);

MOD_PRE_exist = zeros(1, Ms);   

MOD_POST_exist = zeros(1, Ms);



%%%%%%%% 1:  Check for Individual _pre and _post files

for ti = 1:Ts,

    tname = PN.global_transitions(ti).name;

    file_pre  = [tname '_pre.m']; 

    file_post = [tname '_post.m'];

    if exist(file_pre, 'file'),  PRE_exist(ti)  = 1; end;

    if exist(file_post, 'file'), POST_exist(ti) = 1; end;    

end;

PN.PRE_exist = PRE_exist;

PN.POST_exist = POST_exist;





%%%%%%%% 2: Check for MOD_PRE and MOD_POST files

for mi = 1:Ms,

    mname = PN.module_names{mi};

    file_MOD_PRE  = ['MOD_', mname '_PRE.m'];

    file_MOD_POST = ['MOD_', mname '_POST.m'];

    if exist(file_MOD_PRE, 'file'),  MOD_PRE_exist(mi) = 1; end;

    if exist(file_MOD_POST, 'file'), MOD_POST_exist(mi) = 1; end;    

end;

PN.MOD_PRE_exist = MOD_PRE_exist;

PN.MOD_POST_exist = MOD_POST_exist;



%%%%%%%% 3:  Check for COMMON_PRE and COMMON_POST files

PN.COMMON_PRE = 0;  % initially

PN.COMMON_POST = 0;  % initially

if exist('COMMON_PRE', 'file'),  PN.COMMON_PRE = 1;  end;

if exist('COMMON_POST', 'file'), PN.COMMON_POST = 1; end;








GPenSIM_v10_System_Files/Is-Functions/is_enabled.m

function [status] = is_enabled(transition1)

% function [status] = is_enabled(transition1)

%        Is the transition enabled, right now? 

%

% Purpose:

%   To check whether a specific transition is enabled right now.  

%

% Arguments:

%   Inputs:  Name of the transition (Alternatively: "tid" of transition)  

% 

%   Outputs: 0 = false, 1 = true

%

% Usage:	

%   status = is_enabled('tX1');

%

% Functions used:

%   is_trans (to check whether the input transition name is correct)



%  Reggie.Davidrajuh@uis.no (c) Version 8.0 (c) 10 June 2013

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



%if t is name then convert into number

if ischar(transition1),

    transition1 = is_trans(transition1); 

end;



status = PN.Enabled_Transitions(transition1);










GPenSIM_v10_System_Files/Is-Functions/is_eventgraph.m

function [PNEG] = is_eventgraph(PN)

% function [classtype] = is_eventgraph(png)

%       Is this Petri Net an event graph (marked graph)?

% Purpose:

% This function it to check whether the Petri Net 

% an event graph (marked graph). 

% Uses:

%   SCC = stronglyconn(PN)   % strongly connected components

%

% Used by: 

%

%       Reggie.Davidrajuh@uis.no (c) February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = PN.No_of_places;  Ts = PN.No_of_transitions;

A = PN.incidence_matrix;



AinnT = A(:, 1:Ps)';  

AoutT = A(:, Ps+1:2*Ps)';



PNEG = 1; % initial assumption

i = 1; % start with p1

while and(le(i, Ps), PNEG), % check every place, one by one 

    rowinn = AinnT(i,:);    rowout = AoutT(i,:);

    no_of_input_Ts = length(find(rowinn));

    no_of_output_Ts = length(find(rowout));

    pneg = and(eq(no_of_input_Ts, 1), eq(no_of_output_Ts, 1));

    if not(pneg),

        disp(['the place ', pname(i), ...

            ' has more than one input or output trans!']); 

    end;

    PNEG = and(PNEG, pneg);

    i = i + 1;

end












GPenSIM_v10_System_Files/Is-Functions/is_firing.m

function [firing_or_not] = is_firing(transition1)

% function [firing_or_not] = is_firing(transition1)



global PN



if not(nargin), % transition is not mentioned

    firing_or_not = false; % initial assumption

    Ts = ntrans(); % get the number of transitions 

    for t = 1:Ts,  % check every trans 

        if is_firing(t), % is this trans firing 

            firing_or_not = true;

            return;

        end

    end

    return % none is firing

end



% transition is given

% if transition name is given then convert into tid number

if ischar(transition1),

    transition1 = is_trans(transition1);

end



firing_or_not = PN.Firing_Transitions(transition1);










GPenSIM_v10_System_Files/Is-Functions/is_place.m

function [p_index] = is_place(place_name)

%        [p_index] = is_place('place_name')

%

% E.g. pi = is_place('buffer_1');

%

% This function returns the position of place in the 

% Petri net structure. If the place is not found in

% the Petri net, zero is returned. 

%

% Define variables: 

% Inputs:  place_name: a name (string) identifying the place

%

% Output:  index,  (1-number_of_places) if found, 

%                  0 therwise  

%

% Functions called : (none)



% RD 10.may.2006

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



global_places = PN.global_places;

p_index = search_names(place_name, global_places);










GPenSIM_v10_System_Files/Is-Functions/is_stronglyconn.m

function [scc] = is_stronglyconn(PN)

% function [classtype] = is_stronglyconn(PN)

%       is strongly connected? 

% Purpose:

% This function checks whether the Petri net is strongly connected 

%

% Uses:

%   SCC = stronglyconn(PN)   % strongly connected components

%

% Used by: 

%

%       Reggie.Davidrajuh@uis.no (c) February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



SCC = stronglyconn(PN); % find the strongly connected components

scc = eq(size(SCC,1), 1); % number of strongly connected components == 1?








GPenSIM_v10_System_Files/Is-Functions/is_trans.m

function [t_index] = is_trans(trans_name)

%        [t_index] = is_trans('trans_name')

%

% E.g. pi = is_trans('trigger_1');

%

% This function returns the position of place in the 

% Petri net structure. If the place is not found in

% the Petri net, zero is returned. 

%

% Define variables: 

% Inputs:  trans_name: a name (string) identifying the transition

%

% Output:  index,  (1-number_of_trans) if found, 

%                  0 therwise  

%

% Functions called : (none)



% RD 10.may.2006

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



global_transitions = PN.global_transitions;

t_index = search_names(trans_name, global_transitions);
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GPenSIM_v10_System_Files/PDF-maker/GPenSIM_Create_Start.m

function varargout = GPenSIM_Create_Start(varargin)
%GPenSIM_Create_Start M-file for GPenSIM_Create_Start.fig
%      GPenSIM_Create_Start, by itself, creates a new GPenSIM_Create_Start or raises the existing
%      singleton*.
%
%      H = GPenSIM_Create_Start returns the handle to a new GPenSIM_Create_Start or the handle to
%      the existing singleton*.
%
%      GPenSIM_Create_Start('Property','Value',...) creates a new gpensim_create_start using the
%      given property value pairs. Unrecognized properties are passed via
%      varargin to GPenSIM_Create_Start_OpeningFcn.  This calling syntax produces a
%      warning when there is an existing singleton*.
%
%      GPenSIM_Create_Start('CALLBACK') and GPenSIM_Create_Start('CALLBACK',hObject,...) call the
%      local function named CALLBACK in GPenSIM_Create_Start.M with the given input
%      arguments.
% Last Modified by GUIDE v2.5 23-Apr-2014 12:28:13
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @GPenSIM_Create_Start_OpeningFcn, ...
                   'gui_OutputFcn',  @GPenSIM_Create_Start_OutputFcn, ...
                   'gui_LayoutFcn',  [] , ...
                   'gui_Callback',   []);
if nargin && ischar(varargin{1})
    gui_State.gui_Callback = str2func(varargin{1});
end

if nargout
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
    gui_mainfcn(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT,it will create a mess

% --- Executes just before GPenSIM_Create_Start is made visible.
function GPenSIM_Create_Start_OpeningFcn(hObject, eventdata, handles, varargin)
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data
% varargin   command line arguments to GPenSIM_Create_Start 
% Choose default command line output for GPenSIM_Create_Start

global Place_hold;
handles.output = hObject;
handles.Place_hold=Place_hold;
% Update handles structure
guidata(hObject, handles);

% UIWAIT makes GPenSIM_Create_Start wait for user response (see UIRESUME)
% uiwait(handles.figure1);


% --- Outputs from this function are returned to the command line.
function varargout = GPenSIM_Create_Start_OutputFcn(hObject, eventdata, handles) 
% varargout  cell array for returning output args;
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data
% Get default command line output from handles structure
% Global variables take the data variables through out the system
global Place_hold;
handles.pushbutton12=Place_hold;
varargout{1} = handles.output;

% --- Executes during object creation, after setting all properties.
function edit1_CreateFcn(hObject, eventdata, handles)
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes during object creation, after setting all properties.
function edit2_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
% --- Executes on selection change in popupmenu1.
function popupmenu1_Callback(hObject, eventdata, handles)
pop_place = getCurrentPopupString(handles.popupmenu1); % no of places
set(handles.edit4,'String',pop_place);
%sprintf('You have choosen %s places',pop_place);
disp('The number of places is: ');
disp(pop_place);


% --- Executes during object creation, after setting all properties.
function popupmenu1_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on selection change in popupmenu2.
function popupmenu2_Callback(hObject, eventdata, handles)

pop_trans = getCurrentPopupString(handles.popupmenu2); % no of places
%sprintf('You have choosen %s places',pop_place);
set(handles.edit5,'String',pop_trans);
disp('The number of trans is: ');
disp(pop_trans);

% --- Executes during object creation, after setting all properties.
function popupmenu2_CreateFcn(hObject, ~, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on button press in pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
clc;
global temp1;
global temp2;
global temp3
global temp4;
temp1 = get(handles.edit1,'String');% name of the module
temp2 = get(handles.edit2,'String');%name of the petrinet definition file
temp3 = getCurrentPopupString(handles.popupmenu1); % no of places
temp4 = getCurrentPopupString(handles.popupmenu2);% no of transitions
[cdata] = imread('image.jpg'); 
if str2double(temp3)<=0 && str2double(temp4)<=0 && isempty(temp2),
    msgbox('Please fill the above fields!', 'Warning!','warn');return;
end
set(handles.uitable1,'enable','on');
set(handles.uitable3,'enable','on');
if ~isempty(temp1),
    msgbox('Info Saved.. Start writing places and trans name...', 'info!','custom',cdata);
end

% --- Executes on button press in pushbutton2.
function str = getCurrentPopupString(hh)
%# getCurrentPopupString returns the currently selected string in the popupmenu with handle hh
%# could test input here

if ~ishandle(hh) || strcmp(get(hh,'Type'),'popupmenu')
error('getCurrentPopupString needs a handle to a popupmenu as input')
end

%# get the string - do it the readable way
list = get(hh,'String');
val = get(hh,'Value');
if iscell(list)
   str = list{val};
else
   str = list(val,:);
end

function pushbutton2_Callback(hObject, eventdata, handles)

% setCurrentPopupString(handles.popupmenu1,'0'); % no of places

% --- Executes on selection change in popupmenu3.
function popupmenu3_Callback(hObject, eventdata, handles)

pop_IS = getCurrentPopupString(handles.popupmenu3); % no of places
%sprintf('You have choosen %s places',pop_place);
set(handles.edit6,'String',pop_IS);
disp('The number of Inhibitor arcs is: ');
disp(pop_IS);

% --- Executes during object creation, after setting all properties.
function popupmenu3_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on selection change in listbox4.
function listbox4_Callback(hObject, eventdata, handles)

% --- Executes during object creation, after setting all properties.
function listbox4_CreateFcn(hObject, eventdata, handles)

% Hint: listbox controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on selection change in listbox5.
function listbox5_Callback(hObject, eventdata, handles)

% --- Executes during object creation, after setting all properties.
function listbox5_CreateFcn(hObject, eventdata, handles)
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on selection change in listbox2.
function listbox2_Callback(hObject, eventdata, handles)

% --- Executes during object creation, after setting all properties.
function listbox2_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes on selection change in listbox3.
function listbox3_Callback(hObject, eventdata, handles)

% --- Executes during object creation, after setting all properties.
function listbox3_CreateFcn(hObject, eventdata, handles)

% Hint: listbox controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on button press in connect output
function pushbutton5_Callback(hObject, eventdata, handles)
% a function to create output arc
global outArcStore;
global OutWeig;
%global flag_btn;
getlst1=get(handles.listbox4,'String');
getlst2=get(handles.listbox5,'String');

if ~isempty(getlst1)&& ~isempty(getlst2),
    
    set(handles.pushbutton6,'Enable','on'); % for save output arcs.. we should enable and click it
    OutWeig=getCurrentPopupString(handles.popupmenu6);
    selected1 = get(handles.listbox4,'String');
    selected11=transpose(selected1);
    index1=get(handles.listbox4,'Value');
    selected2 = get(handles.listbox5,'String');
    index2=get(handles.listbox5,'Value');
    selected22=transpose(selected2);
    
    outputpl=selected11{index1};
    outputtr=selected22{index2};
    disp('selected place is');
    disp(outputpl)
    disp('-------------')
    disp('selected trans is');
    disp(outputtr)
    outArc=['''',outputpl,'''',',','''',outputtr,'''',',',OutWeig,','];
    disp(outArc);
    outArcStore=[outArcStore,outArc];
    disp(outArcStore)
else
    msgbox('There is no place or transition. Please fill the above table', 'Error','error');return; 
end

% --- Executes on button press in ok button for connect output module.
function pushbutton6_Callback(hObject, eventdata, handles)
global flag3;
select1 = get(handles.listbox4,'String');

if(~isempty(select1))

[cdata] = imread('image.jpg'); 
msgbox('Output arc is formed continue to module creation...','Success','custom',cdata);
flag3=1;
else
msgbox('No Out put arc is formed try to create if there is Ps and Ts','Error','error');
end

% --- Executes on button press in connect input placeto transition.
function pushbutton3_Callback(hObject, eventdata, handles)
global InputWeig;
global inArcStore;
global semafor1;
global flag2;
try
if(~strcmp(semafor1,' '))
    InputWeig=getCurrentPopupString(handles.popupmenu7);
    select1 = get(handles.listbox2,'String');
    select11=transpose(select1);
    ind_1=get(handles.listbox2,'Value');
    select2 = get(handles.listbox3,'String');
    ind_2=get(handles.listbox3,'Value');
    select22=transpose(select2);
    inputpl=select11{ind_1};
    inputtr=select22{ind_2};
    disp('selected place is');
    disp(inputpl)
    disp('-------------')
    disp('selected trans is');
    disp(inputtr)
    inArc=['''',inputpl,'''',',','''',inputtr,'''',',',InputWeig,','];
    
    inArcStore=[inArcStore,inArc];
    disp(inArcStore)
    flag2=1;
else
    disp('clear fleids first')
    flag2=0;
end
catch err
   msgbox('There is no place or transition. Please fill the above table', 'Error','error');return; 
  
end

% --- Executes on button press in pushbutton4.
function pushbutton4_Callback(hObject, eventdata, handles)

global inArcStore;
global flag_btn;% flag to pass massage to the next buttons to be active
global flag2;
if flag2==1,
flag_btn=1;
  if ~isempty(inArcStore),
    [cdata] = imread('image.jpg');
    h = msgbox('input arc is formed continue to output...','Success','custom',cdata);
  end
else
    msgbox('Please Create one or more Input Arcs first','Message','warn');
end



% --- Executes on key press with focus on popupmenu1 and none of its controls.
function popupmenu1_KeyPressFcn(hObject, eventdata, handles)
% --- Executes on button press in Create module
%this module,pushbutton7_Callback, is the heart of the system 
function pushbutton7_Callback(hObject, eventdata, handles)
global myglobalvar;
global myglobalvar2;
global inArcStore;
global outArcStore;
global file_Name;
global iSStore; % stores the inhibitors temporarly 
global semafore1; %To copy the places in a clipboard
global semafore2; % To copy the transitions into a clipboard
global semafore3; % To copy the arcs into a clipboard
global Place_hold; % To export places for further project % Optional
    
    temp1 = get(handles.edit1,'String');% name of the module
    temp2 = get(handles.edit2,'String');%name of the petrinet definition file
    t4=get(handles.edit3,'String');
    str0=['%',t4,';'];
    str1=['function[png] = ',temp2,'_def()'];
    str2=['%',temp1];
    str3='png.PN_name=';
    str4=[str3,'''',temp1,''''];%pn name
    str5='png.set_of_Ps ={';
    a=transpose(myglobalvar);
    disp('----------------set_of_places-----------------');
    disp(a);
    
    stra=[];
    try
        stra=cellfun(@num2str,a,'UniformOutput',0);
        Place_hold=stra;
        tempstr=[];
        for i=1:length(stra)
            tempstr=[tempstr,',','''',stra{i},''''];
        end
        tempstr(1)=[];
        str55=strcat(str5,tempstr);
    catch err
         msgbox('No place Saved, please create and save places and create arc', 'Empty place','error');return;
    end
    disp('----------------set_of_Transitions-----------------');
    str6='png.set_of_Ts ={';
    b=transpose(myglobalvar2);% to make it horizontal cell array of transitions.
    try
        strb=cellfun(@num2str,b,'UniformOutput',0);
        tempstr2=[];
        for i=1:length(strb)
            tempstr2=[tempstr2,',','''',strb{i},''''];
        end
        tempstr2(1)=[];
        str65=strcat(str6,tempstr2);
    catch err
        msgbox('No Transition saved, please save transitions and creat arc', 'Empty Transition','error');
        return;
    end
    disp(b);
    disp('-------------------set_of_As-----------------------')
    str7='png.set_of_As ={';
    disp(inArcStore)
    str77=[str7,inArcStore];
    % cst=textwrap(str77,50);
    % strcat({char(39)}, cstr, {[char(39), ', ...']});
    % disp(cst)
    str78=outArcStore;
    %str78(len2)=[];
    if(~isempty(outArcStore)),
        str78(end)=[];
    else
        disp('No output arc');
    end
    
    disp('-------------------------Set_of_Is------------------------')
    disp(iSStore);
    semafore1=inArcStore;
    semafore2=outArcStore;
    semafore3=iSStore;
    str8='png.set_of_Is ={';
    str88=[str8,iSStore];
    len3=length(str88);
    str88(len3)=[];
    str88=[str88,'};'];
    FN=[temp2,'_def','.m'];
    fName=FN;%['Result_files\',FN];%pdf file name FN=[temps,'.m'];
    file_Name=[temp2,'_def'];
    fid=fopen(fName,'w');
    if fid ~= -1
        fprintf(fid,'%s\r\n',str0);    %# Print the string
        fprintf(fid,'%s\r\n\n',str1);    %# Print the string
        fprintf(fid,'%s\r\n',str2);
        fprintf(fid,'%s;\r\n\n',str4);
        fprintf(fid,'%s};\r\n',str55);
        fprintf(fid,'%s};\r\n',str65);
        fprintf(fid,'%s...\n',str77);
        fprintf(fid,'                %s};\r\n',str78);
        if(~isempty(iSStore))
            fprintf(fid,'%s\r\n\n',str88);
        else
            disp('no Inhibitor arc');
        end
        fclose(fid);                         %# Close the file
    end
    dlmwrite(fName,'','-append',...  %# Print the matrix
        'delimiter','\t',...
        'newline','pc');
    %%%We need to copy the icon info icon using the followin command
    %          copyfile(fullfile(matlabroot,...
    %          'help','image.png'));
    
    [cdata] = imread('image.jpg');
    msgbox('Model successfully created!','Success','custom',cdata);
    % Place_hold = get(hObject,'String');
    % set(hObject,'UserData',Place_hold);


% --- Executes on button press in pushbutton8.
function pushbutton8_Callback(hObject, eventdata, handles)
% A program to create a new module
close(GPenSIM_Create_Start)% close if any opened figure.
try
    %run(GPenSIM_Create_Start.m);
    eval(GPenSIM_Create_Start);
catch err
    disp(err)
end

 clear all;clc; % clear the mess
% --- Executes on button press in connect inhibitor arcs.
function pushbutton10_Callback(hObject, eventdata, handles)
global InputWeig;
global iSStore;
InputWeig=getCurrentPopupString(handles.popupmenu7); 
selected1 = get(handles.listbox2,'String');
selected11=transpose(selected1);
index1=get(handles.listbox2,'Value');
selected2 = get(handles.listbox3,'String');
index2=get(handles.listbox3,'Value');
selected22=transpose(selected2);

inputpl=selected11{index1};
inputtr=selected22{index2};
disp('selected place is');
disp(inputpl)
disp('-------------')
disp('selected trans is');
disp(inputtr)
inArc=['''',inputpl,'''',',','''',inputtr,'''',',',InputWeig,','];
iSStore=[iSStore,inArc];

disp(iSStore)
% --- Executes on button press in Start MSF.
function pushbutton12_Callback(hObject, eventdata, handles)
GPenSIM_msf_Create;
% --- Executes on button press in pushbutton13.
function pushbutton13_Callback(hObject, eventdata, handles)
handles=waitbar(progress,'please wait...');
waitbar(eventdata,handles);
steps=1000;
hwb=waitbar(0, 'Calculating ...', 'Name', 'Time marching');
for step=1:steps
    %computations take place here
    waitbar(step/steps,hwb);
end
close(h);

% --- Executes on button press in pushbutton11.
function pushbutton11_Callback(hObject, eventdata, handles)
GPenSIM_Modul_delet;

% --- Executes on button press in "import button" from the main function
% modules 
function pushbutton14_Callback(hObject, eventdata, handles)
global im_place;%import places
global im_trans;%import trans
global im_arcs;%import arcs
try
    %[filename,pathname] = uigetfile('Result_files\*_def.m','Select a PDF file');
    [filename,pathname] = uigetfile('*_def.m','Select a PDF file');
    file=[pathname,filename];
    copyfile(file,'temp_val.m','f')
    % open('temp_val.m');
    a=eval('temp_val');
    im_place=a.set_of_Ps;
    im_trans=a.set_of_Ts;
    im_arcs=a.set_of_As;
    
    fileprt=filename;
    le=length(fileprt);
    fileprt(le)=[];
    for i=1:5
        fileprt(le-i)=[];
    end
    
    im_name=a.PN_name;
    set(handles.edit1,'String',im_name);
    set(handles.edit2,'String',fileprt);
    %%%%
    fid = fopen('temp_val.m');
    tline = fgetl(fid);
    fclose(fid);
    set(handles.edit3,'String',tline);
    set(handles.listbox2,'String',im_place);
    set(handles.listbox5,'String',im_place);
    set(handles.listbox3,'String',im_trans);
    set(handles.listbox4,'String',im_trans);
    leng1=length(im_place);
    leng2=length(im_trans);
    % leng3=length(im_is);
    
    set(handles.edit4,'String',leng1)
    set(handles.popupmenu1,'Value',leng1+1)
    set(handles.popupmenu2,'Value',leng2+1)
    set(handles.edit5,'String',leng2)
    % Put into the table data
    set(handles.uitable1,'Data','');
    Data=get(handles.uitable1,'Data');
    List=get(handles.listbox2,'string');
    D2 = Data;%(:,1);
    S = strtrim(D2);
    C=cellstr(S);
    ktemp=C(~cellfun(@isempty, C));
    disp(ktemp)
    Data2=[ktemp;List];
   
    set(handles.uitable1,'Data',Data2);
    %%%%%%similarly for listbox2
    set(handles.uitable3,'Data','');
    Data4=get(handles.uitable3,'Data');
    List2=get(handles.listbox3,'string');
    D3 = Data4;%(:,1);
    S2 = strtrim(D3);
    C2=cellstr(S2);
    ktemp2=C2(~cellfun(@isempty, C2));
    Data2=[ktemp2;List2];
    set(handles.uitable3,'Data',Data2);
catch err
    disp(err)
end
clear all;

% --- Executes during object creation, after setting all properties.
function edit3_CreateFcn(hObject, eventdata, handles)
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on button press in pushbutton16.
function pushbutton16_Callback(hObject, eventdata, handles)
global myglobalvar;
msg=get(handles.uitable1,'Data');
D2 = msg(:,1);
S = strtrim(D2);
% disp(S);
C=cellstr(S);
ktemp=C(~cellfun(@isempty, C));
myglobalvar=ktemp;
if isempty(myglobalvar),
    h=msgbox('No place has been entered','Erro','error');
else
set(handles.listbox2,'String',ktemp);
set(handles.listbox5,'String',ktemp);
end
function pushbutton17_Callback(hObject, eventdata, handles)
% This function is clear table fields, Clear table
global temp3;
global temp4;
set(handles.uitable1,'enable','on');
set(handles.uitable3,'enable','on');
set(handles.listbox2,'String','');
set(handles.listbox3,'String','');
set(handles.listbox4,'String','');
set(handles.listbox5,'String','');
% % Get entire existing table.
try
%     set(handles.uitable1,'CellSelectionCallBack',@(h,e) set(h,'UserData',e))
    D=get(handles.uitable1,'Data');
%   Index=get(handles.uitable1,'UserData');
    %disp(Index)
    % row selection
    D(:,1) = [];
    set(handles.uitable1,'Data',D);
    set(hObject, 'Enable', 'On');
catch err
    disp(err);
end
pushbutton21_Callback(hObject, eventdata, handles);% for transtion table clear data


% --- Executes on button press in pushbutton18.
function pushbutton18_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton18 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
clear all;clc;
disp('-------------------------§§--------------------------')
disp('           Thank you for using the software')
disp('-------------------------§§--------------------------')
close(GPenSIM_Create_Start)

% --- Executes on button press in pushbutton19.
function pushbutton19_Callback(hObject, eventdata, handles)
set(handles.edit1,'String','');
set(handles.edit2,'String','');
set(handles.edit3,'String','Write Module Comment here');
%
%set(handles.popupmenu1,'String','');
set(handles.listbox2,'String','');
set(handles.listbox3,'String','');
set(handles.listbox4,'String','');
set(handles.listbox5,'String','');
try
set(handles.uitable1,'CellSelectionCallBack',@(h,e) set(h,'UserData',e))
D1=get(handles.uitable1,'Data');
Index=get(handles.uitable1,'UserData');
% D(Index.Indices(:,1), :) = [];
D1(:,Index.Indices(:,1)) = [];
set(handles.uitable1,'Data',D1);
set(hObject, 'Enable', 'On');
%-----------------------------------------------------------------------
set(handles.uitable3,'CellSelectionCallBack',@(h,e) set(h,'UserData',e))

D2=get(handles.uitable3,'Data');

Index2=get(handles.uitable3,'UserData');
D2(:,Index2.Indices(:,1)) = [];
set(handles.uitable3,'Data',D2);
set(hObject, 'Enable', 'On');
catch err
    disp(err);
end
pushbutton8_Callback(hObject, eventdata, handles);

function uitable1_CellSelectionCallback(hObject, eventdata, handles)

leng=getCurrentPopupString(handles.popupmenu1); 

if(str2double(leng)<=0)
    h=msgbox('Please select the number of places from left & press ok ','info','warn');
    set(handles.uitable1,'enable','off')
    return;
else
    setappdata(hObject,'CurrentCell',eventdata.Indices);
end
 
function uitable3_CellSelectionCallback(hObject, eventdata, handles)

leng2=getCurrentPopupString(handles.popupmenu2); %  get number of transitions
msg=get(handles.uitable3,'Data');
D2 = msg(:,1);
S = strtrim(D2);
C=cellstr(S);
ktemp=C(~cellfun(@isempty, C));

if(str2double(leng2)<=0),
    h=msgbox('Please select the number of trans from left','info','warn');
    set(handles.uitable3,'enable','off');return;
elseif(length(ktemp) < str2double(leng2))
    %setappdata(hObject,'CurrentCell',eventdata.Indices);
elseif(length(ktemp) == str2double(leng2)),
    disp('------------Equal---cellselection')    
end

% --- Executes on selection change in listbox1.
function listbox1_Callback(hObject, eventdata, handles)

% --- Executes during object creation, after setting all properties.
function listbox1_CreateFcn(hObject, eventdata, handles)

% Hint: listbox controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on button press in pushbutton20.
function pushbutton20_Callback(hObject, eventdata, handles)
global myglobalvar2;
%%%%for transitions
msg2=get(handles.uitable3,'Data');
D2trans = msg2(:,1);
Strans = strtrim(D2trans);
Ctrans=cellstr(Strans);
ktemp2=Ctrans(~cellfun(@isempty, Ctrans));
car=strtrim(Ctrans);
ktrans=char(car);
myglobalvar2=ktemp2;
if isempty(myglobalvar2),
    h=msgbox('No Transition has been entered','Erro','error');
else
set(handles.listbox3,'String',ktemp2);
set(handles.listbox4,'String',ktemp2);
set(handles.pushbutton3,'Enable','on');
set(handles.pushbutton4,'Enable','on');
end

% --- Executes on button press in pushbutton21.
function pushbutton21_Callback(hObject, eventdata, handles)
global temp4;
% set(handles.uitable3,'CellSelectionCallBack',@(h,e) set(h,'UserData',e))
D=get(handles.uitable3,'Data');
D(:,1) = [];
set(handles.uitable3,'Data',D);
set(hObject, 'Enable', 'On');

% --- Executes on selection change in popupmenu6.
function popupmenu6_Callback(hObject, eventdata, handles)
global OutWeig;

OutWeig=getCurrentPopupString(handles.popupmenu6); 

% --- Executes during object creation, after setting all properties.
function popupmenu6_CreateFcn(hObject, eventdata, handles)

% Hint: popupmenu controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes during object creation, after setting all properties.

function Menu1_1_Callback(hObject, eventdata, handles)

% --------------------------------------------------------------------
function Untitled_2_Callback(hObject, eventdata, handles)
% New module creation
close(GPenSIM_Create_Start)
try
    %run(GPenSIM_Create_Start.m);
    eval(GPenSIM_Create_Start);
catch err
    disp(err)
end

 clear all;clc;

% --------------------------------------------------------------------
function Untitled_3_Callback(hObject, eventdata, handles)
%This function is similar to import module,, ,they have the same
%functionaluty
global im_place; %Stores the places globaly
global im_trans;%stores the trans globally
global im_arcs;%stores the arcs globally

try
    % [filename,pathname] = uigetfile('Result_files\*_def.m','Select a PDF file');
    [filename,pathname] = uigetfile('*_def.m','Select a PDF file');
    file=[pathname,filename];
    copyfile(file,'temp_val.m','f')
    % open('temp_val.m');
    a=eval('temp_val');
    m=a.set_of_Ps;
    im_place=a.set_of_Ps;
    im_trans=a.set_of_Ts;
    im_arcs=a.set_of_As;
    
    fileprt=filename;
    le=length(fileprt);
    fileprt(le)=[];
    for i=1:5
        fileprt(le-i)=[];
    end

    im_name=a.PN_name;
    set(handles.edit1,'String',im_name);
    set(handles.edit2,'String',fileprt);
    set(handles.listbox2,'String',im_place);
    set(handles.listbox5,'String',im_place);
    set(handles.listbox3,'String',im_trans);
    set(handles.listbox4,'String',im_trans);
    leng1=length(im_place);
    leng2=length(im_trans);
    set(handles.edit4,'String',leng1)
    set(handles.edit5,'String',leng2)
    %clear the field
    set(handles.uitable1,'Data','');
    Data=get(handles.uitable1,'Data');
    List=get(handles.listbox2,'string');
    D2 = Data; S = strtrim(D2);
    C=cellstr(S);
    ktemp=C(~cellfun(@isempty, C));
    Data2=[ktemp;List];
    
    set(handles.uitable1,'Data',Data2);
    %%%%%%similarly for listbox2
    set(handles.uitable3,'Data','');
    Data4=get(handles.uitable3,'Data');
    List2=get(handles.listbox3,'string');
    D3 = Data4; S2 = strtrim(D3); C2=cellstr(S2);
    ktemp2=C2(~cellfun(@isempty, C2));
    Data2=[ktemp2;List2];
    set(handles.uitable3,'Data',Data2);
catch err
    disp(err)
end
clear all;

% --------------------------------------------------------------------
%The below codes are used for menu. i.e.file, edit, and so on...
function Untitled_4_Callback(hObject, eventdata, handles)
% to save the module, similar to create module(pushbutton7)
% [filename,path] = uiputfile('myfile.m','Save file name');
pushbutton7_Callback(hObject, eventdata, handles);
[cdata] = imread('image.jpg'); 
h = msgbox('File Saved', 'info!','custom',cdata);

% --------------------------------------------------------------------
function Untitled_5_Callback(hObject, eventdata, handles)
% This function is for saveas menu function. can be developed further... but 
% dont have much use for the time being 

% --------------------------------------------------------------------
function Untitled_7_Callback(hObject, eventdata, handles)
GPenSIM_Modul_delet; % This function does exactly like the delete module

% --------------------------------------------------------------------
function Untitled_8_Callback(hObject, eventdata, handles)
% This is to rename a module,,, cab be further modified... or is under
% constraction.
disp('Under Constraction');
% --------------------------------------------------------------------
function Untitled_9_Callback(hObject, eventdata, handles)
% this function invokes a import module function... 
pushbutton14_Callback(hObject, eventdata, handles);

% --- Executes on button press in pushbutton22.
function pushbutton22_Callback(hObject, eventdata, handles)
global file_Name;
% this function is just to edit in matlab script editor.
%fName=['Result_files\',file_Name,'.m'];
fName=[file_Name,'.m'];
edit(fName);
% --- If Enable == 'on', executes on mouse press 
% --- Otherwise, executes on mouse press 

function edit3_ButtonDownFcn(hObject, eventdata, handles)
% this runs on button donw event.
set(hObject, 'Enable', 'On');
uicontrol(handles.edit3);

% --------------------------------------------------------------------
function Untitled_10_Callback(hObject, eventdata, handles)
clc;
% --------------------------------------------------------------------
function Untitled_11_Callback(hObject, eventdata, handles)
clear all;

% --- Executes on selection change in popupmenu7.
function popupmenu7_Callback(hObject, eventdata, handles)
global InputWeig;
InputWeig=getCurrentPopupString(handles.popupmenu7); 

% --- Executes during object creation, after setting all properties.
function popupmenu7_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes when entered data in editable cell(s) in uitable1.
function uitable1_CellEditCallback(hObject, eventdata, handles)
leng=getCurrentPopupString(handles.popupmenu1); 
msg=get(handles.uitable1,'Data');
D2 = msg(:,1);
S = strtrim(D2);
C=cellstr(S);
ktemp=C(~cellfun(@isempty, C));
if(str2double(leng)<=0)
    h=msgbox('Please select the number of places','info','warn');
    set(handles.uitable1,'enable','off');
    return;
elseif (length(ktemp)<str2double(leng))
    setappdata(hObject,'CurrentCell',eventdata.Indices);
else
    h=msgbox('Limit of place reached, please click on the Save_places and continue','info','warn');
    set(handles.uitable1,'enable','inactive');
end

% --- Executes when entered data in editable cell(s) in uitable3.
function uitable3_CellEditCallback(hObject, eventdata, handles)
leng2=getCurrentPopupString(handles.popupmenu2); 
msg=get(handles.uitable3,'Data');
D2 = msg(:,1);
S = strtrim(D2);
C=cellstr(S);
ktemp=C(~cellfun(@isempty, C));
if(str2double(leng2)<=0),
    h=msgbox('Please select the number of transitions from the left','info','warn');
    set(handles.uitable3,'enable','off')
    return;
elseif(length(ktemp) < str2double(leng2))
    setappdata(hObject,'CurrentCell',eventdata.Indices);
else
    h=msgbox('Limit of transition reached, please click on the Save_trans and continue','info','warn');
    set(handles.uitable3,'enable','inactive');
    return;
end

function edit1_Callback(hObject, eventdata, handles)
% A textbox to read the petrinet name.... png.PN_name
function edit2_Callback(hObject, eventdata, handles)
% An input textbox for reading a petrinet defintion file... _def.m

function pushbutton16_ButtonDownFcn(hObject, eventdata, handles)

% --- Executes on key press with focus on uitable1 and none of its controls.
function uitable1_KeyPressFcn(hObject, eventdata, handles)
% global temp3;
% leng=getCurrentPopupString(handles.popupmenu1); 
% msg=get(handles.uitable1,'Data');
% D2 = msg(:,1);
% S = strtrim(D2);
% C=cellstr(S);
% ktemp=C(~cellfun(@isempty, C));
% % Index=get(handles.uitable1,'UserData');
% % Index.Indices
% if(str2double(leng)<=0)
%     h=msgbox('Please select the number of places','info','warn');
% elseif (length(ktemp)<str2double(leng))
%     setappdata(hObject,'CurrentCell',eventdata);
% else
%     h=msgbox('Limit of place reached Click on "Edit" to edit','info','warn');
% end
% --------------------------------------------------------------------
function uitable1_ButtonDownFcn(hObject, eventdata, handles)
leng=getCurrentPopupString(handles.popupmenu1); 
msg=get(handles.uitable1,'Data');
D2 = msg(:,1);
S = strtrim(D2);

C=cellstr(S);
ktemp=C(~cellfun(@isempty, C));
if(str2double(leng)<=0)
    h=msgbox('Please select the number of places','info','warn');
elseif (length(ktemp)<str2double(leng))
    setappdata(hObject,'CurrentCell',eventdata.Indices);
else
    h=msgbox('Limit of place reached Click on "Edit" to edit','info','warn');
end


function edit4_Callback(hObject, eventdata, handles)
% every object should be called in GUIDE by callback event...
% otherwise creates a
% conflict for the compiler.

% --- Executes during object creation, after setting all properties.
function edit4_CreateFcn(hObject, eventdata, handles)
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

function edit5_Callback(hObject, eventdata, handles)
% every called back should be called in GUIDE... otherwise creates a
% conflict for the compiler.

% --- Executes during object creation, after setting all properties.
function edit5_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

function edit6_Callback(hObject, eventdata, handles)
% every called back should be called in GUIDE... otherwise creates a
% conflict for the compiler.

% --- Executes during object creation, after setting all properties.
function edit6_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
% --- Executes on key press with focus on edit3 and none of its controls.
function edit3_KeyPressFcn(hObject, eventdata, handles)
set(handles.edit3,'String','');
% --- Executes when selected object is changed in the radio button for create module.
function uipanel7_SelectionChangeFcn(~, eventdata, handles)
% A program to select 
switch get(eventdata.NewValue,'Tag') % Get Tag of selected object.
    case 'radiobutton1'
        set(handles.pushbutton14,'Enable','off');
        set(handles.pushbutton7,'Enable','on');
        
    case 'radiobutton2'
        %display('Radio button 2');
        set(handles.pushbutton14,'Enable','on');
        set(handles.pushbutton7,'Enable','off');
   
end
% --- Executes during object creation, after setting all properties.
function uipanel7_CreateFcn(hObject, eventdata, handles)

function edit3_Callback(hObject, eventdata, handles)
% every called back should be called in GUIDE... otherwise creates a
% conflict for the compiler.

% --- Executes when user attempts to close figure1.
function figure1_CloseRequestFcn(hObject, eventdata, handles)

delete(hObject);clear all;clc;

% --------------------------------------------------------------------
function uitable3_ButtonDownFcn(hObject, eventdata, handles)
leng2=getCurrentPopupString(handles.popupmenu2); 
msg=get(handles.uitable3,'Data');
D2 = msg(:,1);
S = strtrim(D2);
% disp(S);
C=cellstr(S);
ktemp=C(~cellfun(@isempty, C));

if(str2double(leng2)<=0),
    h=msgbox('Please select the number of transitions from the left','info','warn');
elseif(length(ktemp) < str2double(leng2))
    setappdata(hObject,'CurrentCell',eventdata.Indices);
else
    h=msgbox('Limit of transition reached Click "Edit" to edit','info','warn');
end

% --- Executes on button press in pushbutton24.
function pushbutton24_Callback(hObject, eventdata, handles)
set(handles.uitable1,'enable','on');
set(handles.uitable3,'enable','on');

% --- Executes on key press with focus on uitable3 and none of its controls.
function uitable3_KeyPressFcn(hObject, eventdata, handles)
% leng2=getCurrentPopupString(handles.popupmenu2); 
% msg=get(handles.uitable3,'Data');
% D2 = msg(:,1);
% S = strtrim(D2);
% % disp(S);
% C=cellstr(S);
% ktemp=C(~cellfun(@isempty, C));
% 
% if(str2double(leng2)<=0),
%     h=msgbox('Please select the number of transitions from the left','info','warn');
% elseif(length(ktemp) < str2double(leng2)),
%    %setappdata(hObject,'CurrentCell',eventdata.Indices);
% else
%     h=msgbox('Limit of transition reached Click "Edit" to edit','info','warn');
% end
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function varargout = GPenSIM_Modul_delet(varargin)
% GPENSIM_MODUL_DELET MATLAB code for GPenSIM_Modul_delet.fig
%      GPENSIM_MODUL_DELET, by itself, creates a new GPENSIM_MODUL_DELET or raises the existing
%      singleton*.
%
%      H = GPENSIM_MODUL_DELET returns the handle to a new GPENSIM_MODUL_DELET or the handle to
%      the existing singleton*.
%
%      GPENSIM_MODUL_DELET('CALLBACK',hObject,eventData,handles,...) calls the local
%      function named CALLBACK in GPENSIM_MODUL_DELET.M with the given input arguments.
%
%      GPENSIM_MODUL_DELET('Property','Value',...) creates a new GPENSIM_MODUL_DELET or raises the
%      existing singleton*.  Starting from the left, property value pairs are
%      applied to the GUI before GPenSIM_Modul_delet_OpeningFcn gets called.  An
%      unrecognized property name or invalid value makes property application
%      stop.  All inputs are passed to GPenSIM_Modul_delet_OpeningFcn via varargin.
%
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only one
%      instance to run (singleton)".
%
% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help GPenSIM_Modul_delet

% Last Modified by GUIDE v2.5 23-Apr-2014 09:32:37

% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @GPenSIM_Modul_delet_OpeningFcn, ...
                   'gui_OutputFcn',  @GPenSIM_Modul_delet_OutputFcn, ...
                   'gui_LayoutFcn',  [] , ...
                   'gui_Callback',   []);
if nargin && ischar(varargin{1})
    gui_State.gui_Callback = str2func(varargin{1});
end

if nargout
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
    gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT


% --- Executes just before GPenSIM_Modul_delet is made visible.
function GPenSIM_Modul_delet_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% varargin   command line arguments to GPenSIM_Modul_delet (see VARARGIN)

% Choose default command line output for GPenSIM_Modul_delet
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes GPenSIM_Modul_delet wait for user response (see UIRESUME)
% uiwait(handles.figure1);


% --- Outputs from this function are returned to the command line.
function varargout = GPenSIM_Modul_delet_OutputFcn(hObject, eventdata, handles) 
% varargout  cell array for returning output args (see VARARGOUT);
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{1} = handles.output;



function edit1_Callback(hObject, eventdata, handles)
% hObject    handle to edit1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of edit1 as text
%        str2double(get(hObject,'String')) returns contents of edit1 as a double


% --- Executes during object creation, after setting all properties.
function edit1_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on button press in pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
[filename,pathname] = uigetfile('*_def.m','Select a PDF file');
file=[pathname,filename];
set(handles.edit1,'String',file);
%delete(file);

% --- Executes on button press in pushbutton2.
function pushbutton2_Callback(hObject, eventdata, handles)

m=get(handles.edit1,'String');
delete(m);
set(handles.edit1,'String','');
h=msgbox('successfully deleted');


% --- Executes on button press in pushbutton3.
function pushbutton3_Callback(hObject, eventdata, handles)
close(GPenSIM_Modul_delet);
clear all;clc;
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function varargout = GPenSIM_msf_Create(varargin)
%GPenSIM_msf_Create M-file for GPenSIM_msf_Create.fig
%      GPenSIM_msf_Create, by itself, creates a new GPenSIM_msf_Create or raises the existing
%      singleton*.
%
%      H = GPenSIM_msf_Create returns the handle to a new GPenSIM_msf_Create or the handle to
%      the existing singleton*.
%
%      GPenSIM_msf_Create('Property','Value',...) creates a new GPenSIM_msf_Create using the
%      given property value pairs. Unrecognized properties are passed via
%      varargin to GPenSIM_msf_Create_OpeningFcn.  This calling syntax produces a
%      warning when there is an existing singleton*.
%
%      GPenSIM_msf_Create('CALLBACK') and GPenSIM_msf_Create('CALLBACK',hObject,...) call the
%      local function named CALLBACK in GPenSIM_msf_Create.M with the given input
%      arguments.
%


% Last Modified by GUIDE v2.5 23-Apr-2014 09:31:30

% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @GPenSIM_msf_Create_OpeningFcn, ...
                   'gui_OutputFcn',  @GPenSIM_msf_Create_OutputFcn, ...
                   'gui_LayoutFcn',  [], ...
                   'gui_Callback',   []);
if nargin && ischar(varargin{1})
   gui_State.gui_Callback = str2func(varargin{1});
end

if nargout
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
    gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT


% --- Executes just before GPenSIM_msf_Create is made visible.
function GPenSIM_msf_Create_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% varargin   unrecognized PropertyName/PropertyValue pairs from the
%            command line (see VARARGIN)

% Choose default command line output for GPenSIM_msf_Create

global newmenu;
global newmenu2;
global f_Name;
handles.output = hObject;

% Update handles structure

guidata(hObject, handles);
%clear all;
% UIWAIT makes GPenSIM_msf_Create wait for user response (see UIRESUME)
% uiwait(handles.figure1);


% --- Outputs from this function are returned to the command line.
function varargout = GPenSIM_msf_Create_OutputFcn(hObject, eventdata, handles)
% varargout  cell array for returning output args (see VARARGOUT);
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
global newmenu;
global newmenu2;
global f_Name;
varargout{1} = handles.output;


% --- Executes during object creation, after setting all properties.
function figure1_CreateFcn(hObject, eventdata, handles)
% hObject    handle to figure1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called



function edit3_Callback(hObject, eventdata, handles)



% --- Executes during object creation, after setting all properties.
function edit3_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes on selection change in listbox1.
function listbox1_Callback(hObject, eventdata, handles)



% --- Executes during object creation, after setting all properties.
function listbox1_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes on button press in pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
global newmenu;
global new_remove_menu;
new_remove_menu =[];
currentItems = get(handles.listbox1, 'String'); 
curI1=get(handles.listbox2,'String'); 
list_entry = cellstr(currentItems);
index_selected = get(handles.listbox1,'value');
choice_listbox1 = list_entry(index_selected);
%curI1=cellstr(curI1);
    newmenu = [curI1;choice_listbox1];
set(handles.listbox2,'String', newmenu);
set(handles.listbox1, 'Value', []); 
newItems = currentItems; 
newItems(index_selected) = []; 
set(handles.listbox1, 'String', newItems); 
if ~isempty(newItems) 
    if length(newItems) >= 1
        set(handles.listbox1, 'Value', 1);
    end
end
%clear handles;

% --- Executes on button press in pushbutton2.
function pushbutton2_Callback(hObject, eventdata, handles)
global new_remove_menu;
global newmenu;
newmenu=[];
currentItems2 = get(handles.listbox2, 'String'); 
list_entry = cellstr(currentItems2);
index_selected = get(handles.listbox2,'value');
choice_lstbox2 = list_entry(index_selected);
curI2=get(handles.listbox1,'String'); 
    new_remove_menu = [curI2;choice_lstbox2];
set(handles.listbox1,'String', new_remove_menu);
set(handles.listbox2, 'Value', []); 
newItems = currentItems2; 
newItems(index_selected) = []; 
set(handles.listbox2, 'String', newItems); 
if ~isempty(newItems) 
    if length(newItems) >= 1
        set(handles.listbox2, 'Value', 1);
    end
end


% --- Executes on selection change in listbox2.
function listbox2_Callback(hObject, eventdata, handles)

% --- Executes during object creation, after setting all properties.
function listbox2_CreateFcn(hObject, eventdata, handles)
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end


% --- Executes on button press in pushbutton8.
function pushbutton8_Callback(hObject, eventdata, handles)

my_list = dir('*_def.m'); % choose png files from directory
pics_cell = cell(numel(my_list),1);
for k=1:numel(my_list)
    pics_cell{k} = my_list(k).name;
end
set(handles.listbox1,'String',pics_cell) % my_list is the name of your listbox
set(handles.listbox2,'String','') 


% --- Executes on button press in pushbutton3.
function pushbutton3_Callback(hObject, eventdata, handles)
global f_Name;
global x;
x = inputdlg('Enter Main simulation file name_MSF:', 'MSF');
lst=get(handles.listbox2,'String');
ind=get(handles.listbox2,'value');
if(isempty(lst)),
    disp('Please add one or more modules');
%     exit(pushbutton3_Callback);
else
%disp(lst{1})
str0='clear all;clc;';
str1='global global_info;';
str2='global_info.STOP_AT=10;';
str3p='png=petrinetgraph({';
len=length(lst);
str44=[];
for i=1:len
    tem=lst{i};
    lengd=length(tem);
    tem(lengd)=[];
    tem(lengd-1)=[];
str44=[str44,',','''',tem,''''];    
end
str44(1)=[];
str3=[str3p,str44,'});'];
disp('=============')
str4='dyn.m0={};';

str5='dyn.ft = {};';
str6='pni=initialdynamics(png,dyn);';
str7='sim=gpensim(pni);';
str8='print_statespace(sim);';
str9='plotp(sim,{});';
data=cellfun(@num2str,x,'UniformOutput',0);
temps=data{1};

FN=[temps,'.m'];
fName2=FN;%['Result_files\',FN];%pdf file name
fid=fopen(fName2,'w');
if fid ~= -1
  fprintf(fid,'%s\r\n',str0);    %# Print the string  
  fprintf(fid,'%s\r\n',str1);    %# Print the string
  fprintf(fid,'%s\r\n',str2);        
  fprintf(fid,'%s\r\n',str3);        
  fprintf(fid,'%s\r\n',str4);        
  fprintf(fid,'%s\r\n',str5);        
  fprintf(fid,'%s\r\n',str6);        
  fprintf(fid,'%s\r\n',str7);        
  fprintf(fid,'%s\r\n',str8);        
  fprintf(fid,'%s\r\n',str9);        
  fclose(fid);                         %# Close the file
end
dlmwrite(fName2,'','-append',...  %# Print the matrix
         'delimiter','\t',...
         'newline','pc');
%edit(fName2);
f_Name=fName2;%[pathname,filename];
fid = fopen(f_Name,'r');
disp(fid)
if fid~=-1 %if the file doesn't exist ignore the reading code
set(handles.edit3,'String',fscanf(fid,'%c'))
fclose(fid);
end
end
% --- Executes on button press in pushbutton4.
function pushbutton4_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton4 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)

% --- Executes on button press in pushbutton9.
function pushbutton9_Callback(hObject, eventdata, handles)
% A program to create a new module
close(MSF)
try
    %run(GPenSIM_Create.m);
    eval(MSF);
catch err
    disp(err)
end

 clear all;clc; % clear the mess


% --- Executes on button press in pushbutton5.
function pushbutton5_Callback(hObject, eventdata, handles)
global fName2;
global x;
lst=get(handles.listbox2,'String');
ind=get(handles.listbox2,'value');

if(isempty(lst)),
    disp('Please add one or more modules');
%     exit(pushbutton3_Callback);
else
%disp(lst{1})
str0='clear all;clc;';
str1='global global_info;';
str2='global_info.STOP_AT=10;';
str3p='png=petrinetgraph({';
len=length(lst);
str44=[];
for i=1:len
    tem=lst{i};
    lengd=length(tem);
    tem(lengd)=[];
    tem(lengd-1)=[];
str44=[str44,',','''',tem,''''];    
end
str44(1)=[];
str3=[str3p,str44,'});'];
disp('=============')
str4='dyn.m0={};';
str5='dyn.ft = {};';
str6='pni=initialdynamics(png,dyn);';
str7='sim=gpensim(pni);';
str8='print_statespace(sim);';
str9='plotp(sim,{});';
data=cellfun(@num2str,x,'UniformOutput',0);
temps=data{1};
FN=[temps,'.m'];
% fName2=FN;%gpensim_msf_create file name
fid=fopen(FN,'w');
if fid ~= -1
  fprintf(fid,'%s\r\n',str0);    %# Print the string  
  fprintf(fid,'%s\r\n',str1);    %# Print the string
  fprintf(fid,'%s\r\n',str2);        
  fprintf(fid,'%s\r\n',str3);        
  fprintf(fid,'%s\r\n',str4);        
  fprintf(fid,'%s\r\n',str5);        
  fprintf(fid,'%s\r\n',str6);        
  fprintf(fid,'%s\r\n',str7);        
  fprintf(fid,'%s\r\n',str8);        
  fprintf(fid,'%s\r\n',str9);        
  fclose(fid);                     %# Close the file
end
dlmwrite(FN,'','-append',...  %# Print the matrix
         'delimiter','\t',...
         'newline','pc');
end
[cdata] = imread('image.jpg'); 
  h = msgbox('File Saved', 'info!','custom',cdata);
% --- Executes on button press in pushbutton6.
function pushbutton6_Callback(hObject, eventdata, handles)
global f_Name; 
edit(f_Name);
% --- Executes on button press in pushbutton7.
function pushbutton7_Callback(hObject, eventdata, handles)
clear all;clc;
close(MSF)

% --- Executes when user attempts to close figure1.
function figure1_CloseRequestFcn(hObject, eventdata, handles)
% hObject    handle to figure1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% Hint: delete(hObject) closes the figure
delete(hObject);
clear all;clc;







GPenSIM_v10_System_Files/PDF-maker/Readme.txt



------------Steps to run the program------------



The system should be run from the source folder. But the browser buttons' 

can browse from any disk. The main function is:-



* GPenSIM_Create_Start.m ,



Remember that the system runs only from here. The matlab guide will create 

two types of files with the same name but different extenstions. i.e.

.m and .fig, (Read more on the report paper about GUIDE), & 

The .m is a script file where as .fig is GUI figure components.

All of then can be found from the left side of matlab window, i.e. file browser.



Other functions can be invoked from this main figure file.



CAUTION:



Don't remove or delete the image.jpg and also rename or delete the four 

system file names. If renamed or deleted, the system mught not work even 

can halt the running matlab even if they are caught by matlab exception handler.

How ever a user can rename the whole thing as shown below.



NOTE:

I. Please follow all the comming pop up message boxes, they have useful guidance

throuhout the operations.

II. 

If the user want to rename the file names, i.e. The matlab script name .m, 

it should be done by opening the .fig file by GUIDE.



Steps are:-

	1. Right click on the .fig file. e.g. GPenSIM_Create_Start.fig

	2. Scroll to 'Open in GUIDE' 

	3. Click on Open in GUIDE

	4. Go to Menu toolbar, File,Saveas. 

	5. Give any name that you want to change with

	6. After saveas, Go to the matlab window and open the same file 

name but with .m extension, e.g. GPenSIM_Create_Start.m

	7. Press CTRL+F to find the old file name if in anycase it exists and 

replace it with the current file name. 



	8. Similarly if the other two figures are renamed or changed. Again

apply step 7 and replace names because the have been invoked and should tell 

the main function.



If any question, feel free to ask. 

e-mail: Reggie.Davidrajuh@uis.no or nigusgirma@stud.uis.no








GPenSIM_v10_System_Files/PDF-maker/temp_val.m

%a sinsdkalfhsdjkh sdaf;

function[png] = mypdf_def()


%A simple pn name

png.PN_name='A simple pn name';


png.set_of_Ps ={'p0','p1','p2'};

png.set_of_Ts ={'t0','t1','t2'};

png.set_of_As ={...
                };








GPenSIM_v10_System_Files/Performance-Metrics/extractt.m

function [DURATION_MATRIX] = extractt(PN, set_of_transitions)

% [DURATION_MATRIX] = extractt(PN, set_of_transitions)

% E.g.: [DURATION_MATRIX] = extractt(PN, {'tr_1', tr_2'})

%

% This function returns a matrix with three colums: 

%     [firing-transition, start-time, stop-time]



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = PN.No_of_places;

Ts = PN.No_of_transitions;



m = size(PN.LOG, 1);



%                               event,  start:stop

event_timing_log = PN.LOG(2:m, [Ps+1, end-Ps-1:end-Ps]);



% [m2, n2] = size(event_timing_log);

% maxtime = event_timing_log(m2, n2);

DURATION_MATRIX = [];



% get the transition index, for each of the transition names 

firing_transitions = event_timing_log(:,1)';



for i = 1:length(set_of_transitions),

    transition_name = set_of_transitions{i};

    t_index = check_valid_transition(transition_name); 

    index = (firing_transitions==t_index);

    submatrix = event_timing_log(index',:);

    sm = size(submatrix, 1);

        

    for j = 1:sm,

        startT = submatrix(j,2);

        stopT = submatrix(j,3);

        DURATION_MATRIX = [DURATION_MATRIX; ...

            t_index startT stopT];

    end;

end;








GPenSIM_v10_System_Files/Performance-Metrics/mincyctime.m

function [V] = mincyctime(pni, expected_FR)

% function [V] = minicyctime(pni, expected_FR)

%        minim-cycle-time 

% This function finds the "minim-cycle-time (MCT)" of a marked graph.

% In order to find MCT, this function first lists all the cycles 

% in a marked_graph. The MCT = max(cycle Delay/tokens in the cycle)

% 

%

% This function first checks whether the PN is a mrked_graph.

% If not, it simply exits with an error message.

% If this is a marked graph, 

%  1) PN (incidence matrix) is converted into 

%       standard V (adjancency matirx) for graph algorithms 

%       using the function "convert_PN_V"

%  2) all the cycles are found using the function "cycles.m"

%  

%       Reggie.Davidrajuh@uis.no (c) February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



V = [];  % initially



% Check whether the Petri net is an event graph

if not(is_eventgraph(pni)), % png is is NOT a marked graph

    disp('This is not a event graph ....'); return

end



% Check whether the Petri net is strongly connected

if not(is_stronglyconn(pni)), % png is is NOT a marked graph

    disp('This Net is not strongly connected ....'); return

end



% convert PN into a homogenous graph 

V1 = convert_PN_V(pni);



% find the elementary circuits (cycles) in the homogenous graph 

V = cycles(V1); % V.cycles represent the detected circuits



% Prepare for finding the minimum cycle (critical circuit), by

% adding tokens and firing times to the circuits

V = mincyctime_add_m0_ft(pni, V);



% now print: cycle number, cycle path, total Time delay, token sum, CT

[max_value, max_index, TokenSum, TotalTD] = mincyctime_process(V);

mincyctime_flowrate(max_value); % print the flow rate



% propose improvements to critical circuit 

if eq(nargin, 1), expected_FR = 0; end; % ignore expected_FR 

mincyctime_propose(max_index,TokenSum,TotalTD, expected_FR);








GPenSIM_v10_System_Files/Performance-Metrics/mincyctime_add_m0_ft.m

function [V] = mincyctime_add_m0_ft(pni, V)

% function [V] = mincyctime_add_m0_ft(pni, V)

%

% Purpose: 

% Prepare for finding the minimum cycle (critical circuit), by

% adding tokens and firing times to the circuits

%

% Used by (solely): mincyctime

%  

%       Reggie.Davidrajuh@uis.no (c) February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



No_of_nodes = length(V.nodes);

Ps = pni.No_of_places;

Ts = pni.No_of_transitions;

if not(eq(No_of_nodes, Ps+Ts)),

    disp('Something went wrong in converting PN into G');

    error('"No_of_nodes" NOT equal to "pni.Ps + pni.Ts"');

end



% init each place node with imarkings 

for i = 1:Ts,

    V.nodes(i).imarkings = 0; 

    V.nodes(i).firing_time = pni.Set_of_Firing_Times(i);

end



% init each transition node with and firing_time 

for i = Ts+1:No_of_nodes,

    V.nodes(i).imarkings = pni.X(i-Ts); 

    V.nodes(i).firing_time = 0;

end






GPenSIM_v10_System_Files/Performance-Metrics/mincyctime_flowrate.m

function [] = mincyctime_flowrate(max_value)

% function [] = mincyctime_flowrate(max_value)

%

% Purpose: 

%    Just to the print the flow rate

%

% Used by (solely): mincyctime

%

%       Reggie.Davidrajuh@uis.no (c) February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



current_flow_rate = 1/max_value;



disp(' ');

disp('***  Token Flow Rate:   ***');



disp('In steady state, the firing rate of each transition is:');

disp(['    1/C* = ', num2str(current_flow_rate)]);

disp(['meaning, on average, ', num2str(current_flow_rate), ' tokens pass through ']);

disp('any node in the Petri net, per unit period of time.');

disp(' ');






GPenSIM_v10_System_Files/Performance-Metrics/mincyctime_process.m

function [max_value, max_index, TokenSum, TotalTD] = mincyctime_process(V)

% function [max_value, max_index, TokenSum, TotalTD] = mincyctime_process(V)

%

% This function prints: 

%     cycle number, cycle path, total Time delay, token sum, and CT 

%

%     Reggie.Davidrajuh@uis.no  (c) February 2012



No_of_cycles = size(V.cycles, 1);



TotalTD = zeros(1, No_of_cycles);  % array of all the (total FT per circuit)

TokenSum = zeros(1, No_of_cycles); % array of all the (token sum per circuit)

CT = zeros(1, No_of_cycles); % array of all the ratio: total_time_delay/token_sum 



for i = 1:No_of_cycles,

    total_time_delay = 0;

    token_sum = 0;

    current_cycle = V.cycles(i, :);

    j = 1;

    disp_cycle_path = '';

    node = current_cycle(j);

    % each cycle end with zeros

    while node,

        disp_cycle_path = [disp_cycle_path, ' -> ', V.nodes(node).name];

        total_time_delay = total_time_delay + V.nodes(node).firing_time;

        

        token_sum = token_sum + V.nodes(node).imarkings;

        j = j+1;

        node = current_cycle(j);

    end; 

    TotalTD(i) = total_time_delay;

    disp_TD_TS = ['TotalTD = ', num2str(total_time_delay)];

    TokenSum(i) = token_sum;

    disp_TD_TS = [disp_TD_TS, '    TokenSum = ', num2str(token_sum)]; 

    ct = total_time_delay/token_sum; 

    CT(i) = ct;

    disp_CTime = ['     Cycle Time = ', num2str(ct)]; 

    disp(' '); disp(['Cycle-', int2str(i), ':   ', disp_cycle_path]);

    disp([disp_TD_TS, disp_CTime]);    

end;



[max_value, max_index] = max(CT);

disp(' ');disp(' ');

disp(['Minimum-cycle-time is: ', num2str(max_value), ...

    ', in cycle number-', num2str(max_index)]);

disp(' ');








GPenSIM_v10_System_Files/Performance-Metrics/mincyctime_propose.m

function [delta_M0, delta_FT] = mincyctime_propose(max_index,TokenSum, TotalTD, expected_FR)

% function [delta_M0, delt_FT] = mincyctime_propose(max_index,TokenSum, TotalTD, expected_FR)



if not(expected_FR), % not given 

    rates_of_circuits =  TokenSum./TotalTD;

    rates_of_circuits = sort(rates_of_circuits);

    expected_FR = rates_of_circuits(2);

end



% expected_FR, max_value, max_index,sumM0, sumFT

sumFT = TotalTD(max_index); % sum of firing times in the crtical circuit

sumM0 = TokenSum(max_index); % sum of tokens in the crtical circuit



delta_M0 = ceil((sumFT * expected_FR) - sumM0);

delta_FT = sumFT - (sumM0/expected_FR);

disp(' ');

disp(['*** We can increase the current flow rate to ', ...

      num2str(expected_FR), ' tokens/TU, by improving the critical circuit alone ...']);

disp(['    In the circuit-', int2str(max_index), ' either: ']);

disp(['    1. increase the sum of tokens by ', int2str(delta_M0), ' tokens, or, ']);

disp(['    2. decrease the total delay (firing times) by ', num2str(delta_FT),' TU.']);

disp(' ');








GPenSIM_v10_System_Files/Performance-Metrics/occupancy.m

function [OCCUPANCY_MATRIX, DURATION_MATRIX] = occupancy(PN, set_of_transitions)

% [OCCUPANCY_MATRIX, DURATION_MATRIX] = occupancy(PN, set_of_transitions)

%

% E.g.:

% [OCCUPANCY_MATRIX, DURATION_MATRIX] = occupancy(PN, {'tr_1', tr_2'});

%

% Function extracts start-times and stop-times of transition firing

% 

%

% Define variables: 

% Inputs: 	PN: the Petri net structure; SIM: simulation results 

%          set_of_transitions: (string)

%

% Output:  OCCUPANCY_MATRIX:  1st row [time taken by each transition]

%                             2nd row:[active time in percentage]     

%

%          DURATION_MATRIX: first column: transition_index 

%                           second column: start time

%                           third column: stop time

% Functions called : extractt

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ts = PN.No_of_transitions;



DURATION_MATRIX = extractt(PN, set_of_transitions);

nr_rows = size(DURATION_MATRIX, 1);



completion_time = PN.completion_time; %PN.LOG(end, end); % sim.LOG(lrows, lcols);

OCCUPANCY_MATRIX = zeros(2, Ts); 



for i = 1:nr_rows,

    firing_event = DURATION_MATRIX(i, 1);

    OCCUPANCY_MATRIX(2, firing_event) = 1; % set flag bit 

    startTIME = DURATION_MATRIX(i, 2);

    stopTIME = DURATION_MATRIX(i, 3);

    durationTIME = stopTIME - startTIME;

    OCCUPANCY_MATRIX(1, firing_event) = ...

        OCCUPANCY_MATRIX(1, firing_event)+ durationTIME; % occupied time

end;



disp(' '); disp('Occupancy analysis .... ');

disp(['Simulation Completion Time: ', num2str(completion_time)]);

for i=1:Ts,

    if OCCUPANCY_MATRIX(2,i), 

        disp(['occupancy ', PN.global_transitions(i).name, ': ']);

        total_occu_time = OCCUPANCY_MATRIX(1, i);

        percentage_time = (total_occu_time/completion_time)*100;

        OCCUPANCY_MATRIX(2,i) = percentage_time;

        disp(['  total time: ', num2str(total_occu_time)]);

        disp(['  Percentage time: ', num2str(percentage_time), '%']);

    end;

end;








GPenSIM_v10_System_Files/Petri-Net-Structure/createPDF.m

function [] = createPDF(Ai, Ao, PDF_FileName, PN_name)

%function []= createPDF(Ai, Ao, PDF_Filename, PN_name)

% This function will create a PDF file for you.

% For example, if you want to create a PDF file like the following:

    % % PDF: pdf8147_pdf.m

    % 

    % function [png] = pdf8147_pdf.m()

    % 

    % png.PN_name = 'Marked Graph example';

    % png.set_of_Ps = {'p1','p2','p3','p4','p5','p6'};

    % png.set_of_Ts = {'t1','t2','t3','t4'};

    % png.set_of_As = {'p2','t1',1, 't1','p1',1, 't1','p5',1, ... % t1

    %                  'p1','t2',1, 'p6','t2',1, 't2','p2',1, ... % t2

    %                  'p4','t3',1, 'p5','t3',1, 't3','p3',1, ... % t3

    %                  'p3','t4',1, 't4','p4',1, 't4','p6',1, ... % t4

    %                };

% Then you can simply feed the following input parameter 

% so that createPDF will create the file for you. 

% Input parameters:

%       1. Ai (input incidence matrix) MUST be given

%       2. Ao (output incidence matrix) MUST be given

%       3. PDF_Filename (name of the PDF file) OPTIONAL: if not given,

%                name of the PDF file will be 'pdfxxx_pdf.m'

%       4. PN_name (name of the Petri net) OPTIONAL: if not given,

%                name of the Petri net will appear as 'pdfxxx'

% 

% EXAMPLE:

%   Ai   =   [ 0     1     0     0     0     0; ...

%              1     0     0     0     0     1; ...

%              0     0     0     1     1     0; ...

%              0     0     1     0     0     0]; 

%  

%   Ao =     [ 1     0     0     0     1     0; ...

%              0     1     0     0     0     0; ...

%              0     0     1     0     0     0; ...

%              0     0     0     1     0     1];

%   PDF_filename = 'mg1_pdf.m';

%   PN_name = 'Marked Graph example';

%   createPDF((Ai, Ao, PDF_Filename, PN_name);

%

%

%   Reggie.Davidrajuh@uis.no (c)  June 2016



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-1: Check Ai and Ao

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if lt(nargin, 2),

    disp('Proper usage of this function');

    disp('createPDF(Ai, Ao, PDF_Filename, PN_name))');

    error('not enough inputs for the function "createPDF"');

end;

    

% number of places and transitions

[Ts, Ps] = size(Ai);

[n,   m] = size(Ao);

if not(eq(m, Ps)), 

    error('number of places in Ai and Ao are different'); 

end;

if not(eq(n, Ts)), 

    error('number of transitions in Ai and Ao are different'); 

end;





%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-2: Process out filename for PDF 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if lt(nargin, 3) % file name for PDF is NOT given

    PDF_FileName = ['pdf', num2str(floor(unifrnd(1, 10000))),'_pdf.m']; 

end;

fid = fopen(PDF_FileName, 'w'); % open the file with write permission



lineStr = '% This PDF file was generated by "createPDF" function on ';

fprintf(fid, '%s\n', lineStr); 

DateTime = fix(clock); HMS = DateTime(4:end);

lineStr = ['% On ', date, '   at ', int2str(HMS(1)),':',int2str(HMS(2)),':',int2str(HMS(3))];

fprintf(fid, '%s\n', lineStr);

lineStr = ['% PDF: ', PDF_FileName]; fprintf(fid, '%s\n\n', lineStr);

lineStr = ['function [png] = ', PDF_FileName(1:end-2), '()']; 

fprintf(fid, '%s\n\n', lineStr);



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-3: Process the name of the Petri net module

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if lt(nargin, 4) % Name for the Petri net is NOT given

    PN_name = 'PDFxxx'; 

end;

lineStr = ['png.PN_name = ', char(39), PN_name, char(39), ';'];

fprintf(fid, '%s\n', lineStr);





%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-4: Print the set of places 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

pxs = 0;  % to limit 10 place names per line

lineStr = 'png.set_of_Ps = {';

for i = 1:Ps,

    pxs = pxs + 1;

    if eq(pxs, 10),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '          ';

        pxs = 0;          

    end;          

    lineStr = [lineStr, char(39), 'p', int2str(i), char(39),','];

end;

lineStr = [lineStr(1:end-2), char(39), '};']; 

fprintf(fid,'%s\n',lineStr);



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-4: Print the set of transitions

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

txs = 0;  % to limit 10 transition names per line

lineStr = 'png.set_of_Ts = {';

for i = 1:Ts,

    txs = txs + 1;

    if eq(txs, 10),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '          ';

        txs = 0;          

    end;          

    lineStr = [lineStr, char(39), 't', int2str(i), char(39),','];

end;

lineStr=[lineStr(1:end-2), char(39), '};']; 

fprintf(fid,'%s\n',lineStr);





%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-4: Print the set of arcs

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

lineStr = 'png.set_of_As = {';

%axs = 0; % to limit 4 arcs per text line

for i = 1:Ts, 

    for j = 1:Ps,

        if Ai(i, j), % there is an input from pj to ti

            %axs = axs + 1;

            lineStr = [lineStr,char(39), 'p',int2str(j),char(39),','];

            lineStr = [lineStr,char(39), 't',int2str(i),char(39),','];

            lineStr = [lineStr, int2str(Ai(i,j)), ', '];   

        end;

    end;

    for j = 1:Ps,

        if Ao(i, j), % there is an output from ti to pj 

            %axs = axs + 1;

            lineStr = [lineStr,char(39), 't',int2str(i),char(39),','];

            lineStr = [lineStr,char(39), 'p',int2str(j),char(39),','];

            lineStr = [lineStr, int2str(Ao(i,j)), ', '];   

        end;

    end;

    lineStr = [lineStr, '... ', '% t', int2str(i)]; 

    fprintf(fid, '%s\n', lineStr); 

    lineStr = '                 ';

end;

lineStr = [lineStr(1:end-2), '};']; 

fprintf(fid, '%s\n', lineStr);



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Step-5: Close the PDF file and print it in screen 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

fclose(fid);

type(PDF_FileName);








GPenSIM_v10_System_Files/Petri-Net-Structure/matrixD.m

function [Dm, D, Dp] = matrixD

%function [Dm, D, Dp]= matrixD

% This function computes the following matrices 

%  from the GPenSIM extended incidence matrix (PN.incidence_matrix):

%    Dm (same as Ai - the input incidence matrix), 

%    D  (same as A - the incidence matrix), and 

%    Dp (same as Ao - the output incidence matrix) 

%

%    Reggie.Davidrajuh@uis.no (c) June 2016



global PN;



Ps = PN.No_of_places;

AA = PN.incidence_matrix;

Dm = AA(:, 1:Ps);

Dp = AA(:, Ps+1:end);

D = Dp - Dm;








GPenSIM_v10_System_Files/Petri-Net-Structure/png_incidencematrix.m

function [] = png_incidencematrix(global_set_of_As)

%        [] = png_incidencematrix(global_set_of_As)

%

% This function computes the incidence matrix of a Petri net

% Use: [] = incidence_matrix(global_set_of_As)

% Inputs:

%       global_set_of_As : Set of Arcs

%

% Outputs: -



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN

Ps = PN.No_of_places;

Ts = PN.No_of_transitions;



As = length(global_set_of_As)/3;



% declare empty incidence matrix  with 

%       row    == no of transitions, and 

%       column == twice the number of places

A = zeros(Ts, 2*Ps);

for i = 1:3:As*3, %

    e1 = global_set_of_As{i};

    e2 = global_set_of_As{i+1};

    wt = global_set_of_As{i+2};

    

    pi = is_place(e1);   ti = is_trans(e2);

    tj = is_trans(e1);   pj = is_place(e2);       

    if and(pi, ti),

        A(ti, pi) = wt; % input place 

    elseif and(tj, pj),

        A(tj, pj + Ps) = wt; % output place

    else

        disp('Error in PDF');

        error(['Check the names in the arc :  "',e1, '",  "', e2, ...

            '", ', int2str(wt)]);

    end;

end;

PN.incidence_matrix = A;








GPenSIM_v10_System_Files/Petri-Net-Structure/png_inhibitormatrix.m

function [] = png_inhibitormatrix(global_set_of_Is)

%        [] = png_inhibitormatrix(global_set_of_Is)

% This function computes the inhibitor matrix of a Petri net

% Use: [] = png_inhibitormatrix(PN, global_set_of_Is)

% Inputs:

%       global_set_of_Is : Set of Inhibitor Arcs



%  Reggie.Davidrajuh@uis.no (c) Version 8.0 (c) 04 may 2013  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ps = PN.No_of_places;   Ts = PN.No_of_transitions;

Is = length(global_set_of_Is)/3;



% declare empty Inhibitor matrix  with 

IA = zeros(Ts, Ps);



for i = 1:3:Is*3, %

    p1 = global_set_of_Is{i};     t1 = global_set_of_Is{i+1};

    wt = global_set_of_Is{i+2};

    if not(isnumeric(wt)),

        error(['Check PDF: The inhibitor arc weight must be numeric: "',...

            p1, '",  "', t1, '", ', wt, ' !!']);

    end;

    pi = is_place(p1);   %'from place'

    tj = is_trans(t1);   %'to transition'

    if and(pi, tj),

        IA(tj, pi) = wt; % input place 

    else

        error(['Check PDF: the names in the Inhibitor arc :  "',...

            p1, '",  "', t1, '", ', int2str(wt)]);

    end;

end;



set_of_Inhibited_Transitions = any(IA, 2);

PN.Inhibited_Transitions = set_of_Inhibited_Transitions';

PN.Inhibitors_exist = any(set_of_Inhibited_Transitions);



% transform IA into more managable 

if (PN.Inhibitors_exist), 

    % make the zero elements of IA as 'inf'

    [m, n] = size(IA);

    for i = 1:m, 

        for j = 1:n,

            if not(IA(i,j)),

                IA(i,j) = inf;

            end;

        end;

    end;

    PN.inhibitor_matrix = IA;

else

    PN.inhibitor_matrix = [];

end;








GPenSIM_v10_System_Files/Petri-Net-Structure/png_modules.m

function [] = png_modules()

% function [] = png_modules()



global PN



Ts = PN.No_of_transitions;

% creating transition-module membership table (MMT)

% MMT is (2 X Ts)

% First  row of MMT: if trans belongs to a module, then module number

% Second row of MMT: whether the trans is a also a input/output port

module_names = {};

module_membership = zeros(2, Ts);  

for i = 1:PN.No_of_modules,

    eval(['current_module_Ts = PN.module_', int2str(i), '_Ts;']);

    mx = ['module_', int2str(i), '_Ts'];

    PN = rmfield(PN, mx);

    for j = 1:numel(current_module_Ts),

        tname = current_module_Ts{j};

        tx = check_valid_transition(tname);

        module_membership(1,tx) = i;

    end

    eval(['current_module_Ports = PN.module_', int2str(i), '_Ports;']);

    mx = ['module_', int2str(i), '_Ports'];

    PN = rmfield(PN, mx);

    for j = 1:numel(current_module_Ports),

        tname = current_module_Ports{j};

        tx = check_valid_transition(tname);

        module_membership(2,tx) = 1;

    end    

    eval(['module_name = PN.module_', int2str(i), '_name;']);

    mx = ['module_', int2str(i), '_name'];

    PN = rmfield(PN, mx);

    module_names = [module_names {module_name}];

end

PN.module_membership = module_membership;

PN.module_names = module_names;










GPenSIM_v10_System_Files/Petri-Net-Structure/png_places.m

function [global_places] = png_places(set_of_places)

%        [global_places] = png_places(set_of_places)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



% treating set_of_places

no_of_places = length(set_of_places); %number of elements to be extracted



% allocate empty matrix for accomodating elements extracted

global_places = []; 



% extracting elements

for i = 1:no_of_places,

    curr_place.name = set_of_places{i}; % name of the place

    curr_place.tokens = 0;         % initially, 0 token in this place 

    

    global_places = [global_places curr_place];

end;








GPenSIM_v10_System_Files/Petri-Net-Structure/png_process_DEF_files.m

function [global_set_of_As, global_set_of_Is] = ...

                   png_process_DEF_files(fileNames)

% function [global_set_of_As, global_set_of_Is] = ...

%                   png_process_DEF_files(fileNames)



global PN



[global_set_of_Ps,global_set_of_Ts,global_set_of_As,global_set_of_Is] = ...

    png_process_DEF_files_extract_elements(fileNames);



set_of_Ps = unique(global_set_of_Ps);

if ne(numel(global_set_of_Ps), numel(set_of_Ps)),

    warning('some place(s) declared in more than one module'); 

end;



set_of_Ts = unique(global_set_of_Ts); 

if ne(numel(global_set_of_Ts), numel(set_of_Ts)),

    error('some transiton(s) declared in more than one module'); 

end;



PN.global_places = png_places(set_of_Ps); 

PN.No_of_places = length(set_of_Ps); 

PN.global_transitions = png_trans(set_of_Ts, PN.No_of_places); 

PN.No_of_transitions = length(set_of_Ts); 








GPenSIM_v10_System_Files/Petri-Net-Structure/png_process_DEF_files_extract_elements.m

function [global_set_of_Ps, global_set_of_Ts, global_set_of_As, ...

    global_set_of_Is] = png_process_DEF_files_extract_elements(fileNames)

% function [global_set_of_Ps, global_set_of_Ts, global_set_of_As, ...

%    global_set_of_Is] = png_process_DEF_files_extract_elements(fileNames)





global PN



if ischar(fileNames), fileNames = {fileNames}; end;

No_of_files = length(fileNames);

global_set_of_Ps = []; global_set_of_Ts = [];  % places and transitions

global_set_of_As = []; global_set_of_Is = [];  % arcs and inhibitor arcs



module_number = 0;

System_name = '';



for i = 1:No_of_files,

    funcname = char(fileNames(i)); filename = [funcname '.m']; check_valid_file(filename);

    [png] = feval(str2func(funcname));

    

    if isfield(png, 'PN_name'),  % extract module/File names

        pn_name = png.PN_name;

    else pn_name = funcname;

    end;

    

    if isfield(png, 'set_of_Ps'), % extract the places

        global_set_of_Ps = [global_set_of_Ps png.set_of_Ps];

    end;

    

    if isfield(png, 'set_of_Ts'),  % extract the transitions

        global_set_of_Ts = [global_set_of_Ts png.set_of_Ts];

    end;

    

    if isfield(png, 'set_of_As'),  % extract the arcs

        global_set_of_As = [global_set_of_As png.set_of_As];

    end;

    

    if isfield(png, 'set_of_Is'),   % extract the inhibiting arcs

        global_set_of_Is = [global_set_of_Is png.set_of_Is];

    end;

    

    if isfield(png, 'set_of_Ports'),  % extract the ports

        module_number = module_number + 1;        

        eval(['PN.module_', int2str(module_number), '_name = pn_name;']); 

        eval(['PN.module_', int2str(module_number), '_Ts = png.set_of_Ts;']); 

        eval(['PN.module_', int2str(module_number), '_Ports = png.set_of_Ports;']); 

    end;    

    System_name = [System_name, pn_name, ' + '];

end;



PN.No_of_modules = module_number; 

PN.name = System_name(1:end-3); % erase the final " + " in systems_name








GPenSIM_v10_System_Files/Petri-Net-Structure/png_trans.m

function [global_transitions] = png_trans(set_of_trans, Ps)

%        [global_transitions] = png_trans(set_of_trans, Ps)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





% treating set_of_transitions

no_of_trans = length(set_of_trans); %number of elements to be extracted



% allocate empty matrix for accomodating elements extracted

global_transitions = []; 



% extracting elements

for i = 1:no_of_trans,

    trans.name = set_of_trans{i};

    trans.firing_time = 0; % default 

    trans.firing_cost = 0; % default 

    trans.times_fired = 0; % number of times fired initially, is zero

    %trans.resources_on_use   = []; % resources currently used by tx

    %trans.resources_reserved = []; % resources currently reserved by tx

    trans.absorbed_tokens = zeros(1, Ps);  % absorbed tokens during firing



    global_transitions = [global_transitions trans];

end;








GPenSIM_v10_System_Files/Petri-Net-Structure/png_Vplaces.m

function [] = png_Vplaces()

%        [] = png_Vplaces()

%



%  

%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c)  10 july 2012  

%                           (c) Version 10.0 (c) 07 Nov 2016 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN

% treating set_of_places

Ps = PN.No_of_places; 



% allocate empty matrix for accomodating Virtual places 

global_Vplaces = []; 



% extracting elements

for i = 1:Ps,

    Vplace.name = ['V' PN.global_places(i).name]; % name of the place

    Vplace.tokens = 0;         % initially, 0 token in this place 

    

    global_Vplaces = [global_Vplaces Vplace];

end;



PN.global_Vplaces = global_Vplaces;








GPenSIM_v10_System_Files/Petri-Net-Structure/pnstruct.m

function [PN] = pnstruct(fileNames) 

% function [PN] = pnstruct(set_of_PDF_files)

%                (create Petri Net Structure) 

%

% Purpose: 

% This function reads the petri net definition file(s), which

% are identified by the input filename. Then, it creates 

% the structure for the Petri net.

%

% Arguments: 

%   Inputs: PDF_filename(s)

%   Output: PN: The Petri net structure

% 

% Usage:    

%   PN = pnstruct('test0506_pdf');

%   PN = pnstruct({'test0506_pdf', 'module1_pdf', 'module1_pdf'});

%

% Functions called : 

%   png_places, png_trans, png_incidencematrix, png_inhibitormatrix

%   (utility) check_valid_file

%                      

%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%  renamed "pnstruct" from "petrinetgraph" 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN % because of incidencematrix() 



%%%% for single definition file %%%%%

[global_set_of_As, global_set_of_Is] = png_process_DEF_files(fileNames);

png_Vplaces(); % PN = png_Vplaces(PN);

png_incidencematrix(global_set_of_As);

png_inhibitormatrix(global_set_of_Is);

png_modules(); % creating module-membership table (MMT)and PN.name










GPenSIM_v10_System_Files/Plotp/extractp.m

function [TOKEN_MATRIX] = extractp(set_of_places)

% [TOKEN_MATRIX] = extractp(set_of_places)

% 

% Name:	extractp

% Purpose:	To extract tokens from the Simulation results structure. 

% Input parameters:	Simulation Results (the structure output by ‘gpensim’)

%                   {set_of_place_names}

% Out parameters:	TOKEN_MATRIX 

%            First row :[0 set_of_place_indices]

%            Second & subsequent rows: 

%                [first column is time, other columns are tokens]

% Uses:	None

% Used by:	[main simulation file], 

%           plotp

% Example:	

%   % in main simulation file

%   sim = gpensim(png, dynamic);

%   plotp(sim, {'p1','p2','p3'});

%   extractp(sim, {'p1','p2','p3'}) % print the token matrix

% 



%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c) 30 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Ps = PN.No_of_places;



nr_rows = size(PN.LOG, 1);



TOKEN_MATRIX = zeros(1, nr_rows); % transpose of the final



P_INDICE = 0; %start with 0 element



for i = 1:length(set_of_places),

    place_name = set_of_places{i};  pi = check_valid_place(place_name);

    

    tok_mat = transpose(PN.LOG(:, pi));

    TOKEN_MATRIX = [TOKEN_MATRIX; tok_mat]; 

    P_INDICE = [P_INDICE pi];

end;



TOKEN_MATRIX = transpose(TOKEN_MATRIX);

time_series = PN.LOG(:, Ps+6); % !!!! IMPORTANT: Ps+6 is the finishing time

if any (time_series),

    TOKEN_MATRIX(:,1) = time_series;

else

    TOKEN_MATRIX(:,1) = (1:nr_rows)';

end;



TOKEN_MATRIX = [P_INDICE; TOKEN_MATRIX]; %% add place indice








GPenSIM_v10_System_Files/Plotp/plotp.m

function [TOKEN_MATRIX] = plotp(simResults, set_of_places, ...

                            plotCOLOR, plotLINEWIDTH)

%        [TOKEN_MATRIX] = plotp(simResults, set_of_places, ...

%                           plotCOLOR, plotLINEWIDTH)

%           Plot the tokens on the places

% Purpose:	

% To plot how tokens change with time 

% 

% Arguments:

% Inputs:	Simulation Results (the structure output by ‘gpensim’)

%           {set_of_place_names}

%           optional: plotCOLOR and plotLINEWIDTH

% Outputs:	TOKEN_MATRIX (contains tokens of places with time)

% 

% Functions used:	

%       extractp  (extracts tokens from the SIM results structure)

%

% Used by:	[main simulation file]

% 

% Usage:	

%   % in main simulation file

%   sim = gpensim(png, dynamic);

%   plotp(sim, {'p1','p2','p3'}, 'r', 10); 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

PN = simResults;



TOKEN_MATRIX = extractp(set_of_places);

[nr_rows, nr_columns] = size(TOKEN_MATRIX);



time_series = TOKEN_MATRIX(2:nr_rows,1); %skip place indice

TOKENS = TOKEN_MATRIX(2:nr_rows,2:nr_columns); %ONLY TOKENS



xunits = 'Time'; % initially

if isfield(PN, 'HH_MM_SS'),

    if (PN.HH_MM_SS),

        if gt(PN.completion_time, 60*60),

            xunits = [xunits ' in HOURS']; 

            time_series = time_series/(60*60);

        elseif gt(PN.completion_time, 60),

            xunits = [xunits ' in MINUTES']; 

            time_series = time_series/60;

        else

            xunits = [xunits ' in SECS'];

        end; % if gt(sim_results.completion_time

    end; % (sim_results.HH_MM_SS),

end; % isfield(sim_results,HH_MM_SS)



p = plot(time_series, TOKENS,... % DEFAULT:: linewidth=.5, MarkerSize=10

    '-h', 'linewidth', 1, 'MarkerSize', 5); 

if ge(nargin, 3), 

    if (plotCOLOR), set(p, 'color', plotCOLOR); end;

end;

if eq(nargin, 4), set(p, 'LineWidth', plotLINEWIDTH); end;



grid on; grid minor; 

legend(set_of_places); xlabel(xunits); ylabel('Number of tokens');








GPenSIM_v10_System_Files/PNCT-Functions/gpensim_2_PNCT.m

function [Pre_A, Post_A, D] = gpensim_2_PNCT(A)

% function [Pre_A, Post_A, D] = gpensim_2_PNCT(A)

% 

% convert GPenSIM Incidence Matrix into Cagliari 

%    "Petri Net Control Toolbox" incidence matices



%   Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) July 2017 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = size(A, 2)/2; % No_of_places



Pre_A  = A(:, 1:Ps)';       % Pre  places

Post_A = A(:, Ps+1:2*Ps)';  % Post places 

D = Post_A - Pre_A;         % Incidence Matrix






GPenSIM_v10_System_Files/PNCT-Functions/PNCT_graph.m

function [G,T] = PNCT_graph(Pre,Post,M0)

% GRAPH : This function builds Reachability/Coverability Graph of a Petri Net system.

%         ***************************************************************************

%                                     ## SYNTAX ##

%

%        GRAPH(Pre,Post,M0): 

%          This function gives a matrix visualization of a Petri Net's

%          Reachability/Coverability Graph being introduced the Pre & Post

%          matrices and the initial marking M0.                     

%          This is a step-by-step mode for didactical purpose.

%

%        G=GRAPH(Pre,Post,M0):

%          This function returns a matrix G of integers that represents

%          Reachability/Coverability Graph being introduced the Pre & Post 

%          matrices and the initial marking M0.

%

%        [G,T]=GRAPH(Pre,Post,M0): 

%          This function returns two integer matrices: 

%             G for Reachability/Coverability Graph;  

%             T for Reachability/Coverability Tree.                         

%

%        See also TREE



Mx=M0';% trasforma la marcatura iniziale da vettore colonna a vettore riga

ni=nargin;

no=nargout;

error(nargchk(3,3,ni));

% Determines which syntax is being used for output arguments

switch no 

case 0  %-------------------------Visualisation step by step-----------------------------------------------

   fprintf('\n***Tree(T) & Graph(G)***\n')

   fprintf('\n     step-by-step\n\n')

   [m,n]=size(Post);

   [c,p]=size(Mx);

   if (size(Post)==size(Pre))&(c==1)&(p==m)

      fprintf('\nPress enter to continue\n')

      pause

      fprintf('\nInitial marking is :\n')

      fprintf('\nM1= \n')

      pause

      disp(M0)

      fprintf('\n Net places m = %d',m)

      fprintf('\n Net transitions n = %d\n',n)

      pause

      fprintf('\nWe can think of a data structure as:\n')

      fprintf('\n M(P1) M(P2) ... M(Pi)**** F **** L **** T1--M1 **** T2--M2 **** T3--M3 **** ... **** Ti--Mi\n') 

      T=[Mx 0 0];

      fprintf('\n Where: M(P1)...M(Pi) are net places with their own markings\n')

      fprintf('        F is the father of a reached marking\n')

      fprintf('        L is the label of a marking; can be\n') 

      fprintf('                                              0 for new markings\n')

      fprintf('                                             -2 for old singular markings\n')

      fprintf('                                             -1 for deadlock markings\n')

      fprintf('                                              positive integers for duplicate markings\n')

      fprintf('        Pay attention! a positive integer tells what''s the singular marking which refers.\n')

      fprintf('        T1--M1 **** T2--M2 **** Ti--Mi are enabled transitions & relative reached markings\n')

      pause

      N=[Mx 0 0];

      TY=[];

      T1=[];

      rN1=1;

      rN=1;

      r=1;

      g=1;

      while r<=g

         if T(r,m+2)==0

            k=1;

            for j=1:n

               if T(r,1:m)>=Pre(:,j)' %Condizione di abilitazione allo scatto di una transizione

                  g=g+1;

                  fprintf('\nFrom : \n')

                  fprintf('\nM%d= \n',r)

                  disp((T(r,1:m))')

                  fprintf('\n ..which Father:  %d \n',T(r,m+1))

                  fprintf('\n ..and Label %d \n',T(r,m+2))

                  pause

                  fprintf('\n ..Firing T%d\n',j)              

                  T(r,m+2*k+1)=j

                  fprintf('\n leads to marking:\n')            

                  T(r,m+2*k+2)=g;

                  M=(T(r,1:m)-Pre(:,j)'+Post(:,j)')'

                  M=M';

                  a=r;

                  pause

                  fprintf('\n Coverability control:\n')

                  pause

                  while a~=0  % Controllo Copertura

                     if M >=T(a,1:m),

                        for i=1:m;

                           if M(i)>T(a,i)

                              M(i)=inf;

                              fprintf('\nthis marking is covering the previous one!\n')

                              M'

                              pause

                           end

                        end

                        a=1;

                     end

                     a=T(a,m+1);

                  end

                  fprintf('\nNow I add relative row in the Tree\n')

                  T(g,1:m)=M

                  fprintf('\nand I update fathers column of this row! \n')

                  T(g,m+1)=r

                  pause

                  N(rN,m+1)=rN1;

                  N(rN,m+2)=rN;

                  fprintf('\n Duplicate Control:\n')

                  for w=1:rN    

                     if N(w,1:m)==T(g,1:m)

                        TY(g,1)=w;

                        T(g,m+2)=N(w,m+1);

                        fprintf('\n This Marking is duplicate of M%d\n', N(w,m+1))

                        break

                     end

                  end

                  pause

                  k=k+1;

                  if T(g,m+2)==0 

                     M1=[M 0 0];

                     N=[N;M1];

                     rN=rN+1;

                     rN1=g;

                     N(rN,m+1)=rN1;

                     N(rN,m+2)=rN;

                  end               

               end

            end

            if k==1,

               fprintf('\nUpdating Label for the deadlock marking\n')

               fprintf('\nM%d=\n',r)

               disp((T(r,1:m))')

               T(r,m+2)=-1

               TY(r,1)=-1;

               pause

            else

               fprintf('\nUpdating Label for the singular marking\n')

               fprintf('\nM%d=\n',r)

               disp((T(r,1:m))')

               T(r,m+2)=-2

               TY(r,1)=-2;

               pause

            end

         end

         r=r+1;

      end

      fprintf('\n *****THE REACHABILITY/COVERABILITY TREE IS FINISHED***** \n')

      pause

      fprintf('\n *****STARTING TO BUILD REACHABILITY/COVERABILITY GRAPH***** \n')

      fprintf('\n We have to join duplicate markings with their relatives, updating the reached markings column.\n')

      fprintf('\n This can be obtained erasing duplicate nodes and using an auxiliary array: "AUX"\n')

      fprintf('\n AUX entries show how to update reached markings column of Tree\n')

      fprintf('\n Let see :\n')

      pause

      aux=1:g;

      aux1=1:g;

      T1=[T1,aux1'];

      v=1;     

      for r=1:g 

         if TY(r,1)<0 

            aux(r)=v;   

            v=v+1;

         else aux(r)=TY(r,1);

            aux(r)=TY(r,1);

         end    

      end

      disp('AUX')

      disp(aux')

      pause

      [g,d]=size(T);

      fprintf('\n Consider T\n')

      disp(T)

      fprintf('\n Consider all column of reached markings:\n')

      disp(T(:,m+4:2:d))

      fprintf('\n When the algorithm find a relative marking (that refers to a duplicate one)...\n')

      fprintf('\n..search row index and replaces the element with the aux''s one with the same index\n')

      fprintf('\n Also update the index of reached singular markings.\n')

      pause

      fprintf('\n Updating...\n')

      pause

      for r=1:g       

         for b=m+4:2:d

            q=T(r,b);

            if q~=0

               T(r,b)=aux(q);

            end   

         end

      end

      fprintf('\nUpdated!!!!\n')

      disp(T(:,m+4:2:d))      

      pause

      s=0;

      G=[];

      fprintf('\nErasing duplicate nodes...\n')

      pause

      for r=1:g

         if T(r,m+2)<0

            s=s+1;

            G(s,:)=T(r,:);        

         end

      end

      [i1,i2]=size(G); 

      for x=i1:-1:1

         for y=1:i1

            if G(y,end)==G(x,m+1)

               G(x,m+1)=y;

            end

         end

      end

      G(:,end)=[];

      fprintf('\n...we obtain G \n')

   elseif size(Post)~=size(Pre)

      fprintf('Error: Different matrice''s dimension between Pre and Post!\n')

      fprintf('Insert Pre and Post again\n')

   else   

      fprintf('\nERROR! Initial marking dimensions wrong!!\n')

   end 

   

otherwise %---------------------------Save the Graph in G and the Tree in T------------------------------

   %Both the Tree and the Graph are shown

   %fprintf('\n***Algorithm for Graph(G) and Tree(T)***\n\n')

   [m,n]=size(Post);

   [c,p]=size(Mx);

   if (size(Post)==size(Pre))&(c==1)&(p==m)

      T=[Mx 0 0 0];

      N=[Mx 0 0 ];

      rN=1;

      rN1=1;

      r=1;

      g=1;

      while r<=g

         if T(r,m+2)==0 

            k=1;

            for j=1:n 

               if T(r,1:m)>=Pre(:,j)' 

                  g=g+1;

                  T(r,m+1+2*k+1)=j; 

                  T(r,m+1+2*k+2)=g; 

                  M=T(r,1:m)-Pre(:,j)'+Post(:,j)';

                  a=r;

                  while a~=0  

                     if M >=T(a,1:m), 

                        for i=1:m;

                           if M(i)>T(a,i)

                              M(i)=inf;

                           end

                        end

                        a=1;

                     end

                     a=T(a,m+1);

                  end

                  T(g,1:m)=M; 

                  T(g,m+1)=r;  

                  N(rN,m+1)=rN1;

                  N(rN,m+2)=rN;

                  for w=1:rN    

                     if N(w,1:m)==T(g,1:m)

                        T(g,m+2)=w;

                        T(g,m+3)=N(w,m+1);

                        break

                     end

                  end

                  k=k+1;

                  if T(g,m+2)==0 

                     M1=[M 0 0];

                     N=[N;M1];

                     rN=rN+1;

                     rN1=g;

                     N(rN,m+1)=rN1;

                     N(rN,m+2)=rN;

                  end

               end

            end

            if k==1,

               T(r,m+2)=-1;

               T(r,m+3)=-1;

            else

               T(r,m+2)=-2;

               T(r,m+3)=-2;

            end

         end

         r=r+1;

      end

      T1=T;

      aux=1:g;

      %***************indexing T******

      aux1=1:g;

      T1=[T1,aux1'];

      %*******************************

      v=1;     

      for r=1:g 

         if T1(r,m+2)<0 

            aux(r)=v;   

            v=v+1;

         else aux(r)=T1(r,m+2);

            aux(r)=T1(r,m+2);

         end    

      end 

      [g,d]=size(T1); 

      for r=1:g       

         for b=m+5:2:d

            q=T1(r,b);

            if q~=0

               T1(r,b)=aux(q);

            end

         end

      end

      s=0;

      G=[];

      for r=1:g

         if T1(r,m+2)<0

            s=s+1;

            G(s,:)=T1(r,:);        

         end

      end

      %***************Fathers correction!!!************

      [i1,i2]=size(G); 

      for x=i1:-1:1

         for y=1:i1

            if G(y,end)==G(x,m+1)

               G(x,m+1)=y;

            end

         end

      end

      G(:,end)=[];

      %******************END***************************

      [i1,i2]=size(G); 

      K=zeros(1,i2);

      G=[G;K];

      T=[T;K];

      T(:,m+2)=[];

      G(:,m+2)=[];

      [i3,i2]=size(G);

      [i4,cT]=size(T);

      G(i3,1)=m;

      G(i3,2)=n;

      G(i3,3)=1;

      T(i4,1)=m;

      T(i4,2)=n;

      T(i4,3)=0;

   elseif size(Post)~=size(Pre)

      fprintf('Error: Different matrice''s dimension between Pre and Post!\n')

      fprintf('Insert Pre and Post again\n')

   else

      fprintf('\nERROR! Initial marking dimensions wrong!!\n')

   end    

end














GPenSIM_v10_System_Files/PNCT-Functions/PNCT_pinvar.m

function PI = PNCT_pinvar(C)

% PINVAR : This function determines the P-invariants of a Petri Net.

%        **************************************************************

%                           ## SYNTAX ##

%

%        PI=PINVAR(C):

%           Given a Petri Net with (m x n) incidence matrix 

%           C = Post - Pre, this function returns a non-negative 

%           integer matrix of size (m x k):

%

%                      X = [ x_1 x_2  ... x_k ]           

%

%           where for all i:   

%

%                          x_i'*C = 0

%

%           The (m x 1) vectors x_i are called P-invariants (or P-semiflows).

%           The support of x_i is the set of places : { p |  x_i(p) > 0}.

%

%           The algorithm determines all and only P-semiflows that are:

%               - canonical: the g.c.d. of all non-null elements is 1;

%               - minimal: their support is not the superset of any other P-invariant.

%    

%         See also: pdec,pinc,tinvar,tdec,tinc.



[m,n]=size(C);

M=[C eye(m)]; 

for j=1:n                 

   y1=find(M(:,j)>0);     % column with numbers index >0 of matrix M

   y2=find(M(:,j)<0);     % column with numbers index <0 of matrix M

   for c1=1:length(y1)    %subindex for all number of y1

      for c2=1:length(y2) %subindex for all number of y2;

                          %the nested "for" means that for every element of y1 

                          %all elements of y2 are considered 

              

         A=M(y1(c1),j);   %shows each number of y1

         B=-M(y2(c2),j);  %shows each number of y2

         mcm= lcm(A,B);   %combining each element of y1 with all elements of y2 returns mcm

         k1=mcm/A ;       %find the multiplying  factor for the linear combinations

                          %between one element of y1 and y2 elements'       

         k2=mcm/B;        %find the multiplying  factor for the linear combinations

                          %between one element of y2 and y1 elements'       

      

         A1=M(y1(c1),:);  %row vector with n+m elements containing each element of y1 

         A2=M(y2(c2),:);  %row vector with n+m elements containing each element of y2 



         M=[M;k1*A1+k2*A2];%the instruction adds as many rows for M as the found linear combinations 

             

         Ma=k1*A1+k2*A2;   %shows the added rows step by step

      end

   end

   Y=[y1;y2];               %cancellation of the rows

   Y=sort(Y);

   for c=length(Y):-1:1

      M(Y(c),:)=[];

   end

end

P_INVminimali=[];

a=[];

if isempty(M)

   PI=[]; 

   disp(' '); disp('No P-Invariants on the net!'); disp(' '); 

else

   M;

   P_INVm=(M(:,n+1:n+m))';

   r=rank(P_INVm);

   A=size(P_INVm');

   if r == A(1), 

       disp(' '); 

      disp('P-Invariants: minimal, canonical,and array of generators!'); disp(' '); 

      PI=P_INVm;

      return

   elseif r<A(1)

      F=P_INVm';

      for i=A(1):-1:(A(1)-2)

         v=zeros(size(P_INVm'));

         for l=i-1:-1:1

            if F(i,:)>=F(l,:)

               v(i,:)=1;

            end

         end

         if v(i,:)==1

            F(i,:)=[];

         end

      end

      P_INVminimali=F';

      F1=F;

      A=size(F1);

      for i=A(1):-1:(A(1)-2)

         for l=i-1:-1:1

            a=gcd(F1(i,:),F1(l,:));

            if all(a)>1

               disp(' '); disp('P-Invariants: minimal but not canonical!'); disp(' '); 

               PI=F1';

               return

            end

         end

      end

      disp(' '); disp('P-Invariants: minimal and canonical!'); disp(' '); 

      PI=F1';

   end

end

return








GPenSIM_v10_System_Files/PNCT-Functions/PNCT_plottree.m

function [] = PNCT_plottree(T)

% PLOTTREE albero di raggiungib./copertura

%   Sintassi: PLOTTREE(T)

%

%   Traccia il grafico completo di un albero di raggiungibilità/copertura dato

%   un albero T di una Rete di Petri ottenuto con il comando T=TREE(Pre,Post,M0).

%   Differisce dall'analoga PLOTTREE1 in quanto non utilizza i cappi.

%

%   NOTA: Per alberi con un elevato numero di nodi alla stessa profondità,

%         le marcature possono debordare dai nodi. In tal caso, è sufficiente 

%         premere sul tasto sinistro del mouse per ingrandire l'area della 

%         figura sulla quale sta il puntatore e leggere agevolmente la marcatura;

%         il tasto destro consente di tornare alla rappresentazione normale

%         (è attiva la funzione ZOOM). In alcuni casi, una buona soluzione può

%         essere quella di ingrandire la finestra della figura.

%

%   Basato sul codice della funzione TREEPLOT (Copyright (c) 1984-97

%   by The MathWorks, Inc. $Revision: 5.7 $  $Date: 1997/04/08 06:40:28 $ ).

%

%   ATTENZIONE: questa funzione richiama come subroutines le funzioni ADDBOX,

%               TREELAY, DEPTH, DEC2STR. Se queste vengono 

%               modificate oppure se non sono presenti nella stessa cartella in 

%               cui è PLOTTREE, il programma non funzionerà.

%               

%   Vedi anche TREELAY, TREE, DEPTH, ADDBOX, PLOTTREE1.

%

%   Autore: Diego Mura, 2003, Università degli Studi di Cagliari

%           indirizzo e-mail: diegolas@inwind.it



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% Gentle touch of GPenSIM here   :-)



global PN;

Ps = PN.No_of_places;



%%%%%% GPenSIM ends %%%%%%%%%%%%%%%% 



clf;



[m,n]=size(T);

nature=T(1:m-1,T(m,1)+2)'; %estrapola da T la colonna m+2 meno l'ultimo termine

p=T(1:m-1,T(m,1)+1)';      %estrapola da T il vettore dei puntatori ai genitori



d = PNCT_depth(p); %calcola la profondità dei vari nodi



[x,y,h] = PNCT_treelay(p,d); %calcola le coordinate dei nodi dell'albero



f = find(p~=0);  % indici dei nodi non radice

pp = p(f);       % indici dei genitori dei nodi non radice

X = [x(f); x(pp); repmat(NaN,size(f))];

Y = [y(f); y(pp); repmat(NaN,size(f))];

X = X(:);   % mette tutto in colonna

Y = Y(:);   %    "     "   "    " 





l = length(p);

plot (X, Y, 'r-');     %tracciamento degli archi



xlabel(['Height = ' int2str(h)]);

axis([0 1 0 1]);



% calcola il massimo numero di nodi in un livello dell'albero



numnodes=0; 

for k=1:max(d)

   dummy=find(d==k);

   v=length(dummy);

   numnodes=max(numnodes,v);

end



%aggiunge al grafico i rettangoli colorati



if numnodes==0   % evita la divisione per 0 che si verificherebbe

   numnodes=1;   % se l'albero contenesse solo il nodo radice (max(d)==0!!)

end



maxlargh=min(15*0.012*T(m,1),2/(2.8*numnodes));% 0.012 è la larghezza stimata di un carattere

largh=maxlargh*ones(1,length(p)); % larghezze dei rettangoli

maxalt=min(0.1,0.4/(h+1));

alt=maxalt*ones(1,length(p));          % altezze dei rettangoli

[Xb,Yb,color]=PNCT_addbox(x,y,largh,alt,nature);

patch(Xb,Yb,color);



% definizione del tipo e della dimensione dei caratteri delle etichette



if numnodes<=7

   s=9; 

   carattere='arial';

else

   s=7;

   carattere='verdana';

end



if numnodes<10

   parametro=1;

else

   parametro=0.5;

end





% inserisce le marcature nei rettangoli



for i=1:length(p) 

   marcatura = T(i,1:T(m,1));

   

   %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

   % Gentle touch of GPenSIM here   :-)

   % to convert token markings into a string for display

   % OLD code:    % etichetta=dec2str(marcatura);

   etichetta = markings_string(marcatura);

   %%%% GPenSIM ends %%%%%%%%%%%%%%%%%%% 

   

   etichetta=strrep(etichetta,'Inf','w'); % sostituisce tutti gli 'Inf' con 'w'

   text(x(i)-length(etichetta)*0.0075*parametro,y(i),etichetta,'fontsize',s,'fontname',carattere);

   %text(x(i)-length(etichetta)*0.006*parametro,y(i),etichetta,'fontsize',s,'fontname',carattere);

end



% mette le transizioni leggermente a sinistra rispetto al punto medio dell'arco



for ii=1:length(p)

   jj=T(m,1)+4; % puntatore alla colonna dei nodi raggiunti dalla transizione in esame

   tt=T(m,1)+3; % puntatore alla colonna delle transizioni in esame

   while (tt<n)&(T(ii,tt)~=0)

      if abs(x(ii)-x(T(ii,jj)))<0.03

         xt=(x(ii)+x(T(ii,jj)))/2-parametro*0.025;

      else

         xt=(x(ii)+x(T(ii,jj)))/2-parametro*0.04;

      end 

      yt=(y(ii)+y(T(ii,jj)))/2;

      tran=T(ii,tt);	

      

      %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

      % Gentle touch of GPenSIM here   :-)

      % OLD: transizione = strcat('t',transizione);

      transizione = PN.global_transitions(tran).name;

      %%% GPenSIM ends %%%%%%%%%%%%%%%%%%%

      text(xt,yt,transizione);

      tt=tt+2;

      jj=jj+2;

   end

end



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Gentle touch of GPenSIM here   :-)

% OLD: title('Coverability / Reachability Tree'); 

Place_names = '';

for i = 1: Ps,

    Place_names = [Place_names,' ',PN.global_places(i).name, ','];

end;

Place_names = Place_names(1:end-1); % remove trailing ','

Place_names = ['Places: ', Place_names]; 

title(Place_names);

%%% GPenSIM ends %%%%%%%%%%%%%%%%%%%



%creazione della legenda



xlegenda=[.85 .745 .745 .745];

ylegenda=[.925 .965 .925 .885];

colorlegenda=[-3 -2 -1 0];

xdim=[0.28 0.05 0.05 0.05];

ydim=[0.13 0.03 0.03 0.03];

[Xleg,Yleg,colorleg]=PNCT_addbox(xlegenda,ylegenda,xdim,ydim,colorlegenda);

patch(Xleg,Yleg,colorleg);



text(0.79,0.965,'Normal State');

text(0.79,0.925,'Terminal State');

text(0.79,0.885,'Duplicate State');



%toglie i valori di scala dagli assi



set(gca,'XTicklabel',[''],'YTicklabel',[''],'XTick',[],'YTick',[]);



zoom on; % attiva la funzione ZOOM

return





% function D = PNCT_depth(parent)

function D = PNCT_depth(parent)

%DEPHT profondità dei nodi di un albero

%   Sintassi: D=DEPTH(PARENT)

%

%   Dato il vettore dei nodi genitori PARENT rende il vettore D delle

%   profondità dei nodi dell'albero, a partire della radice,

%   che ha profondità 0.

%   Il vettore PARENT ha come i-esimo elemento l'indice del nodo

%   genitore del nodo di indice "i".

%   I nodi sono intesi numerati progressivamente secondo la loro

%   posizione nell'albero, a partire dalla radice (posta in alto),

%   da sinistra a destra e dall'alto in basso.

%

%   Autore: Diego Mura, 2003, Università degli Studi di Cagliari

%           indirizzo e-mail: diegolas@inwind.it





n = length(parent);



% aggiunge un nodo radice fittizio #n+1, e identifica le foglie.



parent = rem (parent+n, n+1) + 1;  % cambia tutti gli 0 in 1

isaleaf = ones(1,n+1);

isaleaf(parent) = zeros(n,1);      % mette a zero i nodi genitori



D=zeros(1,n); %vettore delle profondità, inizializzato a 0



% scandisce  l'albero a partire dalle foglie tramite due puntatori ai nodi,

% aliga1 e aliga2 (aggiorna le profondità dei nodi).

																

for i=1:n

   if isaleaf(i)

      aliga1=parent(i);

      while aliga1~=n+1

         aliga2=i;

         while aliga2~=aliga1

            D(aliga2)=D(aliga2)+D(aliga1)+1;

            aliga2=parent(aliga2);

         end

         if D(aliga1)~=0

            break

         end

         aliga1=parent(aliga1);

      end

   end

end

return



% function [x,y,h] = PNCT_treelay(parent,depth) 

function [x,y,h] = PNCT_treelay(parent,depth)

%TREELAY calcola le coordinate in cui rappresentare i nodi di un albero

%   Sintassi: [x,y,h]=treelay(PARENT,DEPTH).

%

%   Dato il vettore dei nodi genitori PARENT e quello della profondità 

%   dei nodi dell'albero DEPTH, rende i vettori x e y delle

%   coordinate in cui disegnare i nodi stessi per ottenere una

%   rappresentazione grafica leggibile.

%   Rende inoltre l'altezza dell'albero h.

%   Differisce dall'analoga funzione TREELAYOUT in quanto la

%   rappresentazione è fatta per livelli, ovverossia vengono qui posti

%   alla stessa altezza i nodi con la stessa profondità.

%

%   Vedi anche TREELAYOUT, DEPTH.

%

%   Autore: Diego Mura, 2003, Università degli Studi di Cagliari

%           indirizzo e-mail: diegolas@inwind.it





for lvl=0:max(depth)       % lvl=livello di profondità in esame

   dummy=find(depth==lvl); % vettore dei nodi al livello in esame

   numnodes=length(dummy); % numero di nodi al livello in esame

   k=0;

   for i=1:numnodes

      x(dummy(i))=(2*k+1)/(2*numnodes); % equispazia i nodi di un livello

      k=k+1;

   end

end



h=max(depth);

y=(h+0.5-depth)/(h+1);

return





% function [Xb,Yb,color] = PNCT_addbox(x,y,w,h,nature)

function [Xb,Yb,color] = PNCT_addbox(x,y,w,h,nature)

%ADDBOX calcola le coordinate di una serie di rettangoli colorati

%   Sintassi: [Xb,Yb,COLOR]=ADDBOX(X,Y,W,H,NATURE)

%

%   Dati i vettori X e Y delle coordinate alle quali centrare i rettangoli,

%   rende le matrici Xb e Yb delle coordinate dei vertici.

%   Le dimensioni dei rettangoli sono definite dal vettore delle

%   larghezze W e da quello delle altezze H.

%   Il vettore di interi NATURE determina il vettore COLOR dei colori con 

%   cui riempire i rettangoli, secondo lo schema:

%

%         NATURE(i)==-1.....giallo

%         NATURE(i)==-2.....verde

%         NATURE(i)==-3.....bianco

%         altrimenti........celeste

%

%   NOTA(1): Nel caso particolare in cui si abbiano solo tre rettangoli

%            da posizionare, il vettore COLOR verrebbe considerato dalla

%            funzione PATCH come una tripletta RGB, rendendo inutilizzabile

%            questa funzione. Si è adottata la soluzione di aggiungere un 

%            ulteriore rettangolo di dimensione nulla e colore bianco

%            alle coordinate (0,0).

%

%   NOTA(2): Questa funzione è stata creata per essere utilizzata con la

%            funzione PATCH.

%            La scelta dei colori è stata fatta in base ai significati

%            attribuiti loro nella funzione PLOTTREE.

%

%   NOTA(3): Quando ADDBOX viene eseguito, per la figura viene impostata

%            la mappa di colori predefinita "colorcube". Per conoscere le

%            mappe predefinite, vedere l'help di GRAPH3D.

%

%   Vedi anche PATCH, PLOTTREE.

%

%   Autore: Diego Mura, 2003, Università degli Studi di Cagliari

%           indirizzo e-mail: diegolas@inwind.it



Xb=zeros(4,length(x));    % matrici delle coordinate dei vertici dei rettangoli

Yb=zeros(4,length(x));    %



% calcolo dei vertici dei rettangoli



for j=1:length(x)

   Xb(1,j)=x(j)-(w(j)/2);

   Xb(2,j)=x(j)-(w(j)/2);

   Xb(3,j)=x(j)+(w(j)/2);

   Xb(4,j)=x(j)+(w(j)/2);

   Yb(1,j)=y(j)-(h(j)/2);

   Yb(2,j)=y(j)+(h(j)/2);

   Yb(3,j)=y(j)+(h(j)/2);

   Yb(4,j)=y(j)-(h(j)/2);

end



colormap(colorcube);      % definizione della mappa di colori,

brighten(0.5);            % schiarimento e 

caxis([1 10]);            % definizione del suo intervallo di valori



% assegnamento dei colori ai nodi



color=zeros(1,length(x)); %vettore dei colori dei nodi

for k=1:length(x)         %

   switch nature(k)       %

   case (-1)              %

      color(k)=7.0;       % nodo di blocco: giallo

   case (-2)              %

      color(k)=2.6;       % nodo normale: verde

   case(-3)               %

      color(k)=9.9;       % sfondo della legenda

   otherwise              %

      color(k)=2.2;       % nodo duplicato: celeste

   end                    %

end                       %



% gestione del caso di tre soli rettangoli da rappresentare



if length(x)==3

   xagg=[0 0 0 0]';

   yagg=[0 0 0 0]';

   Xb=cat(2,xagg,Xb);

   Yb=cat(2,yagg,Yb);

   color=[9.9 color];

end

return






GPenSIM_v10_System_Files/PNCT-Functions/PNCT_siphons.m

function S = PNCT_siphons(Pre,Post)

% function S = PNCT_siphons(Pre,Post)

% SIPHONS : determines the siphons of a place/transition net

%        Given a Petri Nets with (m x n) pre and post incidence  

%        matrix Pre and Pre, returns a  matrix of 0's and 1's

%        of size (m x k)

%

%            X = [ x_1 x_2  ... x_k ]           

%

%        where for all i the support of x_i:   

%

%           S_i = { p | x_i(p) = 1 } is a siphon,  

%

%        i.e., the set of input transitions *S_i is contained 

%        in the set of output transitions S_i*.

%



[m,n]=size(Pre);

M =[sign(Pre) sign(Post)  eye(m)];

for j=1:n

   y1=find(M(:,j+n)-M(:,j)>0); %row indices i with Post(i,j)>0 and Pre(i,j)=0

   y2=find(M(:,j)>0);          %row indexes i with Pre(i,j)>0

   for c1=1:length(y1)    %subindex for all number of y1

      for c2=1:length(y2) %subindex for all number of y2;

          %the nested "for" means that for every element of y1 

          %all elements of y2 are considered 

          R = sign(M(y1(c1),:)+M(y2(c2),:));  % R = boolean AND of rows

          mr = size(M, 1);

          F = 0;

          for i = 1:mr, 

              if (R == M(i,:)),

                  F = 1;  % set F=1 if R is already a row of M

                  break 

              end; 

          end; 

          if (F==0),  % if R is not already in M, add row R

              M = [M ; R];  % add

          end; 

      end; 

   end; 

   y1 = sort(y1);

   for c = length(y1):-1:1, 

       if min(M(y1(c),1:n) - M(y1(c),n+1:2*n)) < 0,  

           M(y1(c),:) = [];

       end;

   end;

end;



if isempty(M),

    S = [];

    fprintf('Siphons: There are no siphons on the net\n')

else

    S = M(:,2*n+1:2*n+m);

end;








GPenSIM_v10_System_Files/PNCT-Functions/PNCT_tinvar.m



function TI = PNCT_tinvar(C)

% TINVAR : This function determines the T-invariants of a Petri Net.

%        *****************************************************************

%                           ## SYNTAX ##

%

%        TI=TINVAR(C):

%           Given a Petri Net with (m x n) incidence matrix 

%           C = Post - Pre, this function returns a non-negative  

%           integer matrix of size (k x n):

%

%                        Y= [ y_1 y_2  ... y_k ]           

%

%           where for all i:   

%

%                                C*y = 0

%

%           The (n x 1) vectors y_i are called T-invariants (or T-semiflows).

%           The support of y_i is the set of transitions : { t |  y_i(t) > 0}.

% 

%           The algorithm determines all and only T-semiflows that are:

%              - canonical: the g.c.d. of all non-null elements is 1;

%              - minimal: their support is not the superset of any other T-invariant.

%     

%         See also: pinvar,pdec,pinc,tdec,tinc. 

%

[m,n]=size(C');

M=[C' eye(m)]; 

for j=1:n                 

   y1=find(M(:,j)>0);    % column with numbers index >0 of matrix M

   y2=find(M(:,j)<0);    % column with numbers index <0 of matrix M

   for c1=1:length(y1)   %subindex for all number of y1

      for c2=1:length(y2)%subindex for all number of y2;

                         %the nested "for" means that for every element of y1 

                         %all elements of y2 are considered 

              

         A=M(y1(c1),j);  %shows each number of y1

         B=-M(y2(c2),j); %shows each number of y2

         mcm= lcm(A,B);  %combining each element of y1 with all elements of y2 returns mcm

         k1=mcm/A ;      %find the multiplying  factor for the linear combinations

                         %between one element of y1 and y2 elements'       

         k2=mcm/B;       %find the multiplying  factor for the linear combinations

                         %between one element of y2 and y1 elements'       

      

         A1=M(y1(c1),:); %row vector with n+m elements containing each element of y1 

         A2=M(y2(c2),:); %row vector with n+m elements containing each element of y2 



         M=[M;k1*A1+k2*A2];%the instruction adds as many rows for M as the found linear combinations 

             

         Ma=k1*A1+k2*A2; %shows the added rows step by step

      end

   end

   Y=[y1;y2];            %cancellation of the rows

   Y=sort(Y);

   for c=length(Y):-1:1

      M(Y(c),:)=[];

   end

end

T_INVminimali=[];

a=[];

if isempty(M)

   TI=[];

   fprintf('There aren''t T-Invariants on the net!\n');

else

   M;

   T_INVm=(M(:,n+1:n+m))';

   r=rank(T_INVm);

   A=size(T_INVm');

   if r == A(1)

      fprintf('T-Invariants are minimal,canonical,and they are an array of generators!\n');

      TI=T_INVm;

   elseif r<A(1)

      F=T_INVm';

      for i=A(1):-1:(A(1)-2)

         v=zeros(size(T_INVm'));

         for l=i-1:-1:1

            if F(i,:)>=F(l,:)

               v(i,:)=1;

            end

         end

         if v(i,:)==1

            F(i,:)=[];

         end

      end

      T_INVminimali=F';

      F1=F;

      A=size(F1);

      for i=A(1):-1:(A(1)-2)

         for l=i-1:-1:1

            a=gcd(F1(i,:),F1(l,:));

            if all(a)>1

               fprintf('T-Invariants are minimal,but not canonical!\n')

               TI=F1';

               return

            end

         end

      end

      fprintf('T-Invariants are minimal and canonical!\n')

      TI=F1';

   end

end







 









   










GPenSIM_v10_System_Files/PNCT-Functions/PNCT_traps.m

function T = PNCT_traps(Pre,Post)

% TRAPS : determines the traps of a place/transition net

%  ****************************************************************************

%                           ## SYNTAX ##

%

%        T=TRAPS(Pre,Post):

%        Given a Petri Nets with (m x n) pre and post incidence  

%        matrix Pre and Pre, returns a  matrix of 0's and 1's

%        of size (m x k)

%

%            X = [ x_1 x_2  ... x_k ]           

%

%        where for all i the support of x_i:   

%

%           S_i = { p | x_i(p) = 1 } is a trap,  

%

%        i.e., the set of output transitions S_i*  is contained 

%        in the set of input transitions *S_i.

%

%    See Also SIPHONS, PINV, TINV, PINC, PDEC

%

if size(Post)~=size(Pre)

   fprintf('\n Pre and Post must have the same size\n')

   return

end

[m,n]=size(Pre);

M=[sign(Post) sign(Pre)  eye(m)];

for j=1:n

   y1=find(M(:,j+n)-M(:,j)>0);     %row indexes i with Post(i,j)>0 and Pre(i,j)=0

   y2=find(M(:,j)>0);              %row indexes i with Pre(i,j)>0

   for c1=1:length(y1)    %subindex for all number of y1

      for c2=1:length(y2) %subindex for all number of y2;

                          %the nested "for" means that for every element of y1 

                          %all elements of y2 are considered 

                          R = sign(M(y1(c1),:)+M(y2(c2),:));  % R = boolean AND of rows



                          [mr,mc]=size(M);

                          F=0;

                          for i=1:mr,

                             if (R == M(i,:)),

                                F =1;            % set F=1 if R is already a row of M

                                break

                             end

                          end

                          if (F ==0)             % if R is not already in M, add row R

                             M = [M ; R];  % add 

                          end

                       end

   end

   y1=sort(y1);

   for c=length(y1):-1:1

      if min(M(y1(c),1:n) - M(y1(c),n+1:2*n)) < 0,  

         M(y1(c),:) = [];

      end

   end

end



if isempty(M)

   fprintf('Traps: There are no traps on the net\n');

   T = M;

else

   T = M(:,2*n+1:2*n+m);

end;








GPenSIM_v10_System_Files/PNML-GPenSIM/pnml2gpensim.m

function [] = pnml2gpensim(PNMLfile)

%function []= pnml2gpensim(PNMLfile)

%

% This function generates GPenSIM files (such as MSF and PDF, 

%  and templates for COMMON_PRE and COMMON_POST)from PNML file.

%  Input:   PNMLfile: name of the PNML file



%  Reggie.Davidrajuh@uis.no (c) September 2013



% PARSEXML Convert XML file to a MATLAB structure.

try   tree = xmlread(PNMLfile);

catch err

    error(err.identifier, 'Failed to read XML file %s.', PNMLfile);

        

end;



% Recurse over child nodes. This could run into problems 

% with very deeply nested trees.

try   PNMLStruct = parseChildNodes(tree);

catch err

    error(err.identifier, 'Unable to parse XML file %s.', PNMLfile);

end;



childrenOfPNMLStruct = PNMLStruct.Children;

for i = 1:length(childrenOfPNMLStruct),

    if strcmp(childrenOfPNMLStruct(i).Name, 'net'),

        netStruct = childrenOfPNMLStruct(i);

        break;

    end;

end;



% extract places, transitions, and arcs from the xDOM structure

[global_places, global_transitions, global_arcs] = ...

            extract_pta_elements(netStruct);

% display extracted info: print places, transitions, and arcs

print_pta(global_places, global_transitions, global_arcs);



% finally, write the GPenSIM files (msf, pdf, common_pre, common_post)

write_GPenSIM_files(PNMLfile, global_places, ...

                 global_transitions, global_arcs);






GPenSIM_v10_System_Files/Print-and-Plot/markings_string.m

function [markings_str] = markings_string (markings, range_of_indices)

%        [markings_str] = markings_string (markings, range_of_indices)

%

% Converts tokens vector (markings) into a dsiplay string

% E.g. : [0 1 0 3] becomes 'pB + 3pD' 



%

%   Reggie.Davidrajuh@uis.no (c) January 2012





global PN;

Ps = PN.No_of_places;



% if markings is all zero (no tokens at all)

if not(any(markings)),

    markings_str = '(no tokens)';

    return;

end;



if eq(nargin, 2), % range of places are given

    start_pi = range_of_indices(1);

    stop_pi  = range_of_indices(2);

else

    start_pi = 1;

    stop_pi  = Ps;

end;



% convert token markings into a string for display

markings_str = '';

for i = start_pi:stop_pi,

    tokens = markings(i);

    if tokens, 

        if eq(tokens, 1),

            tokens_nr_str = ''; % no need to print '1' before

        else

            tokens_nr_str = int2str(tokens);

        end;

        markings_str = [markings_str, tokens_nr_str, ...

            PN.global_places(i).name, ' + '];

    end; % if tokens,           

end; % for i = 1:Ps,



if not(isempty(markings_str)),

    markings_str(end-1) = ' '; % clear the final '+' at the end

end;








GPenSIM_v10_System_Files/Print-and-Plot/plotTime.m

function [] = plotTime(simRESULTS, common_events)

% [] = plotTime(simRESULTS, common_events)



if (nargin > 1),    

    commonEvents_m = elements_matrix(simRESULTS.global_transitions, common_events);

else

    commonEvents_m = zeros(1, length(simRESULTS.global_transitions));

end;



[m,n] = size(simRESULTS.LOG);

X = simRESULTS.LOG(2:m, [n-3:n]);

m = m-1; n = 4;



if any(commonEvents_m),

    first_CE = find(commonEvents_m); first_CE = first_CE(1);

end;



for i=1:m, 

    current_event=X(i,1);        

    if commonEvents_m(current_event),   X(i, 1)=first_CE;

    end;

end;



for i=2:m, 

    parent = X(i,2);

    former_event = X(parent,1);

    if commonEvents_m(former_event),  X(i, 2) = first_CE;

        else X(i, 2) = former_event;

    end;

end;



max_event = max(X(:,1)); max_time = max(X(:,4));

figure, axis([0 (max_time*1.2) 0 max_event+1]), hold on;



for i=1:m,

    event = X(i, 1);    startT= X(i, 3);    stopT = X(i, 4);

    vector = startT:0.01:stopT; 

    plot(vector, event, 'r-');

end;



for i=2:m,

    startT= X(i, 3);    currentEvent = X(i, 1);    formerEvent = X(i, 2);

    if (currentEvent < formerEvent) vector = currentEvent:0.05:formerEvent;

        else vector = formerEvent:0.05:currentEvent;

    end;

    plot(startT, vector, 'b--');

end;



hold off;








GPenSIM_v10_System_Files/Print-and-Plot/print_colormap_for_place.m

function [] = print_colormap_for_place(PN, pindex)

% [] = print_colormap_for_place(PN, place_index)

%

%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 14 June 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



disp(' '); disp(['Color Map for place: ', pname(pindex)]);



% extract color_map for given place

% disp(['extract color_map for given place....']);

color_map = PN.color_map;

new_CM = [];

for i = 1:length(color_map),

    cm = color_map(i);

    if isequal(pindex, color_map(i).place),

        new_CM = [new_CM cm];

    end

end

if isempty(new_CM), disp('(no colors)'); return, end

    

% print the extracted color_map

for i = 1:length(new_CM),

     if not(isnan(new_CM(i).time)),

        colors = new_CM(i).color;

        nColors = size(colors, 2); % print all N colors of this colorset

        colorset = ' '; 

        for k = 1:nColors, 

            colorset = [colorset, ' "', colors{k}, '" ']; 

        end

        disp_str = ['Time: ',num2str(new_CM(i).time), '     Colors: ',...

            colorset];

        disp(disp_str);

     end

end








GPenSIM_v10_System_Files/Print-and-Plot/print_cycles.m

function [] = print_cycles(V)

% function [] = print_cycles(V)

%

%  

%       Reggie.Davidrajuh@uis.no (c) December 2011





% now print all the cycles that are in V.cyles

No_of_cycles = size(V.cycles, 1);  % each row is a cycle

for i = 1:No_of_cycles,

    disp(' ');

    disp(['Cycle No-', int2str(i), ':  ******* ']);

    

    current_cycle = V.cycles(i, :);

    j = 1;

    disp_string = '';

    node = current_cycle(j);

    % each cycle end with zeros

    while node,

        disp_string = [disp_string, ' -> ', V.nodes(node).name];

        j = j+1;

        node = current_cycle(j);

    end;

    disp(disp_string);

end;






GPenSIM_v10_System_Files/Print-and-Plot/print_events.m

function []= print_sim(pn, Simulation_Results)

%% [] = print_sim(pn, Simulation_Results)

%%

%% E.g.: print_sim(PN, Simultaion_results);

%%

%% This function prints the simulation results in an 

%% intelligible manner. The simulation results must be 

%% the output of the function 'gpensim'. 

%%

%% Define variables: 

%% Inputs:  PN (Petri net structure)

%%          Simulation_results (output of 'gpensim')

%%

%% Output: [] (null)

%%

%% Functions called : good_name, print_markings



%%  RD 10. February 2006 ()

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

fprintf('\n');

disp(pn.name); disp('');



no_places = length(pn.global_places);

disp(['Number of places: ', num2str(no_places)]);

place_names = [];

for i=1:no_places, 

    place_names= [place_names...

        good_name(pn.global_places(i).name)];

end;



disp('Initial Markings:');

disp(place_names);



LOG = Simulation_Results.LOG;

markings = LOG(1, 1:no_places);

print_markings(markings);



[no_of_rows, no_of_cols] = size(LOG);



for i = 2:no_of_rows,

    firing_event = LOG(i, no_of_cols - 3);

    firing_event_name = pn.global_transitions(firing_event).name;

    firing_time = LOG(i, no_of_cols);  % firing completion (stop) time

    starting_time = LOG(i, no_of_cols - 1);

    

    disp(' ');

    format bank, disp(['step:' num2str(i-1), '    ',...

        'Firing event: ' firing_event_name, '     ', ...

        '(Starting time: ', num2str(starting_time), ')  '...

        'Finishing Time: ' num2str(firing_time)]); 



    disp('Current markings:');    

    disp(place_names);

    markings = LOG(i, 1:no_places);

    print_markings(markings); 

    disp('');

end;



disp(['Completion time: ', num2str(LOG(no_of_rows, no_of_cols))]);

disp('');








GPenSIM_v10_System_Files/Print-and-Plot/print_minimum_cycle_time.m

function [] = ----print_minimum_cycle_time(V)

% function [] = print_minimum_cycle_time(V)

% This function prints: 

%     cycle number, cycle path, total Time delay, token sum, and CT 

%

%     Reggie.Davidrajuh@uis.no  (c) February 2012



No_of_cycles = size(V.cycles, 1);



TotalTD = zeros(1, No_of_cycles);  

TokenSum = zeros(1, No_of_cycles);

CT = zeros(1, No_of_cycles);



for i = 1:No_of_cycles,

    total_time_delay = 0;

    token_sum = 0;

    current_cycle = V.cycles(i, :);

    j = 1;

    disp_cycle_path = '';

    node = current_cycle(j);

    % each cycle end with zeros

    while node,

        disp_cycle_path = [disp_cycle_path, ' -> ', V.nodes(node).name];

        total_time_delay = total_time_delay + V.nodes(node).firing_time;

        

        token_sum = token_sum + V.nodes(node).imarkings;

        j = j+1;

        node = current_cycle(j);

    end; 

    TotalTD(i) = total_time_delay;

    disp_TD_TS = ['TotalTD = ', num2str(total_time_delay)];

    ToenSum(i) = token_sum;

    disp_TD_TS = [disp_TD_TS, '    TokenSum = ', num2str(token_sum)]; 

    ct = total_time_delay/token_sum; 

    CT(i) = ct;

    disp_CTime = ['     Cycle Time = ', num2str(ct)]; 

    disp(' '); disp(['Cycle-', int2str(i), ':   ', disp_cycle_path]);

    disp([disp_TD_TS, disp_CTime]);    

end;



[max_value, max_index] = max(CT);

disp(' ');disp(' ');

disp(['Minimum-cycle-time is: ', num2str(max_value), ...

    '  in cycle number-', num2str(max_index)]);

disp(' ');








GPenSIM_v10_System_Files/Print-and-Plot/print_places.m

function [] = print_places (M, lead_string)

% function [] = print_places (M, lead_string)

% Matrix M (k, Ps) contains rows of places

% which is prduced by function siphons and traps

% 



global PN;



if isempty(M), return; end;



[m, n] = size(M); 



if eq(nargin, 1),

    % no lead string

    disp_str = '';

else

    disp_str = lead_string;

end;



for i = 1:m,

    disp_str = [disp_str '{'];

    for j = 1:n,

        if M(i,j),

            disp_str = [disp_str, PN.global_places(j).name, ','];

        end;

    end;

    disp_str(end) = '}';

    disp(disp_str); disp_str = '';

end;








GPenSIM_v10_System_Files/Print-and-Plot/print_real_time_state_info.m

function [] = print_real_time_state_info()

% function [] = print_real_time_state_info()

%

%      Reggie Davidrajuh (c) AUgust 2011



global PN;



if eq(PN.X, PN.REAL_TIME_PREV_X),

    return

end;



disp(' ');

% print time

if (PN.HH_MM_SS), 

    disp(['    Time: ', string_HH_MM_SS(PN.current_time)]);

else

    disp(['    Time: ', num2str(PN.current_time)]);

end;



disp(['Current State: ', int2str(PN.X)]);

PN.REAL_TIME_PREV_X = PN.X;



% print firing transitons state change 

ft_index = find(PN.Firing_Transitions);

if not(isempty(ft_index)),

    Set_fev = [];

    for i = 1:length(ft_index),

        ftn = ft_index(i);

        firing_event_name = PN.global_transitions(ftn).name;

        Set_fev = [Set_fev, ' ',firing_event_name]; 

    end;

    disp(['Firing Transitions: ', Set_fev]);

end;







% print enabled transitons state change 

et_index = find(PN.Enabled_Transitions);

if not(isempty(et_index)),

    Set_Eev = [];

    for i = 1:length(et_index),

        etn = et_index(i);

        Enabled_event_name = PN.global_transitions(etn).name;

        Set_Eev = [Set_Eev, ' ',Enabled_event_name]; 

    end;

    disp(['Enabled Transituions: ', Set_Eev]);

end;



disp(' ');








GPenSIM_v10_System_Files/Print-and-Plot/print_transitions.m

function [] = print_transitions (M, lead_string)

% function [] = print_transitions (M, lead_string)

% Matrix M (k, Ts) contains rows of transitions

% which is prduced by t_invariant

% 



global PN;



[m, n] = size(M); 



if eq(nargin, 1),

    % no lead string

    disp_str = '';

else

    disp_str = lead_string;

end;



for i = 1:m,

    disp_str = [disp_str '{'];

    for j = 1:n,

        if M(i,j),

            disp_str = [disp_str, PN.global_transitions(j).name, ','];

        end;

    end;

    disp_str(end) = '}';

    disp(disp_str);

end;








GPenSIM_v10_System_Files/Print-and-Plot/prncolormap.m

function [] = prncolormap(Sim_Results, places)

% [] = print_colormap(pn, Sim_Results, places)

% 

% Name:	print_colormap

% Purpose:	To print colors of the tokens

% Input parameters:	Simulation Results (the structure output by ‘gpensim’)

%                   {set_of_place_names}

% Out parameters:	None

% Uses:	print_colormap_for_place 

% Used by:	[main simulation file]

% Example:	

%   % in main simulation file

%   results = gpensim(pn, dynamicpart);

%   print_colormap(results, {'pNUM1','pADDED', 'pRESULT'}); 

% 

%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 14 June 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = Sim_Results.No_of_places; % Number of places



disp(' '); disp('**** **** Printing Colormap ...'); 



% no specific place is given: print all colors for all places

if eq(nargin, 1),   % print colors of tokens in all places

    set_of_places = 1:Ps;

elseif eq(nargin, 2),   % specific place(s) is given

    set_of_places = check_valid_place(places);    

end



for i = 1:length(set_of_places), % set of places are given

    print_colormap_for_place(Sim_Results, set_of_places(i));

end








GPenSIM_v10_System_Files/Print-and-Plot/prnerrormsg.m

function [] = prnerrormsg(msg_str) 

% function [] = prnerrormsg(msg_str) 



disp('Error: ');

disp('************************************************');

disp('*');

disp(['*      ', msg_str]);

disp('*');

disp('************************************************');

error(msg_str);








GPenSIM_v10_System_Files/Print-and-Plot/prnfinalcolors.m

function [] = prnfinalcolors(Sim_Results, set_of_places)

% [] = prnfinalcolors (Sim_Results, set_of_places)

% 

% Name:	print_finalcolors

% Purpose:	To print colors of the final state 

%           (colors of the tokens that are left in the system 

%           when the simulations are complete)

% Input parameters:	Simulation Results (the structure output by ‘gpensim’)

% Out parameters:	None

% Uses:	

% Used by:	[main simulation file]

% Example:	

%   % in main simulation file

%   results = gpensim(pn, dynamicpart);

%   prnfinalcolors(results);

%

%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 14 June 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



disp(' '); disp('**** **** Colors of Final Tokens ...'); 



if eq(nargin, 1),

    set_of_pi = 1:Sim_Results.No_of_places;

elseif eq(nargin, 2),

    set_of_pi = check_valid_place(set_of_places);

else

    disp('Usage:  prnfinalcolors(Sim_Results, set_of_places); ');

    disp('E.g.: prnfinalcolors(Sim_Results, {"p1", "p2", "pE"}); ');

    return

end



Final_state = Sim_Results.X; % final state of the system

NoFinalTokens = sum(Final_state); % sum of the final tokens

if NoFinalTokens, % there are final tokens left at the end of simulation

    disp(['No. of final tokens: ', int2str(NoFinalTokens)]);

else

    disp('There are NO final tokens left at the end of simulation ... ');

    return

end





for i = 1:length(set_of_pi),

    pi = set_of_pi(i);

    if not(Final_state(pi)), % there are NO final tokens in this place?

        continue

    end

    t_bank = Sim_Results.global_places(pi).token_bank;

    if not(isempty(t_bank)),

        disp(' '); disp(['Place: ', pname(pi)]);

        for j = 1:length(t_bank),

            token = t_bank(j);

            ctime = token.creation_time;

            colors = token.color; 

            m = length(colors); 

            colorset = ' '; for k = 1:m, colorset = [colorset, '  "', colors{k},'" ']; end

            % cost = token.cost;

            if isempty(colors),

                disp_str = ['Time: ',num2str(ctime),' *** NO COLOR ***'];

            else

                disp_str = ['Time: ',num2str(ctime),'    Colors: ', colorset];

            end % if isempty(colors),

            %if cost, disp_str = [disp_str,  '   Cost: ', num2str(cost)];  end

            disp(disp_str);       

        end % for j = 1:length(t_bank),

    end % if not(isempty(t_bank)), 

end








GPenSIM_v10_System_Files/Print-and-Plot/prnfinalcolorsSummary.m

function [] = prnfinalcolorsSummary(Sim_Results, set_of_places)

% [] = prnfinalcolorsSummary(Sim_Results, set_of_places)

% 

% Name:	print_finalcolorsSummary

% Purpose:	To print colors of the final state 

%           (colors of the tokens that are left in the system 

%           when the simulations are complete)

% Input parameters:	Simulation Results (the structure output by ‘gpensim’)

% Out parameters:	None

% Uses:	None

% Used by:	[main simulation file]

% Example:	

%   % in main simulation file

%   results = gpensim(pn, dynamicpart);

%   print_finalcolors(results); 



disp(' '); disp(' ');

disp('Colors of Final Tokens (SUMMARY):'); 



% GRAND TOTAL

No_of_all_tokens = 0;

Set_of_all_colors = ' '; 

Costs_of_all_tokens = 0;    



if eq(nargin, 2),

    set_of_pi = [];

    for i = 1:length(set_of_places),

        pi = set_of_places{i};

        if ischar(pi), pi = check_valid_place(pi); end;

        set_of_pi = [set_of_pi pi];

    end;

else

    set_of_pi = 1:Sim_Results.No_of_places;

end;



for i = 1:length(set_of_pi),

    pi = set_of_pi(i);

    t_bank = Sim_Results.global_places(pi).token_bank;

    place_name = Sim_Results.global_places(pi).name;    

    

    No_of_tokens = 0;

    colorset = ' '; 

    Costs_of_tokens = 0;    

    if not(isempty(t_bank)),

        for j = 1:length(t_bank),

            token = t_bank(j);

            No_of_tokens = No_of_tokens + 1;

            ctime = token.creation_time;

            colors = token.color; 

            m = length(colors);

            for k = 1:m, colorset = union(colorset, colors{k}); end;

            %colorset = unique(colorset);

            cost = token.cost;

            Costs_of_tokens = Costs_of_tokens + cost;      

        end; % for j = 1:length(t_bank),

    end; % if not(isempty(t_bank)), 

    if No_of_tokens, 

        disp(' ');

        disp(['**** Place: ', place_name]); 

        disp(['Total number of tokens: ' int2str(No_of_tokens)]);

        if isempty(colors), 

            disp(' *** NO COLOR ***');

        else

            disp_str = '    Colors: '; 

            for l=1:length(colorset), disp_str = [disp_str,'  ', colorset(l)]; end;

            disp(disp_str);

        end; % if isempty(colors),

        disp(['Total cost of tokens: ', num2str(Costs_of_tokens)]);

    end

    % update GRAND SUM

    No_of_all_tokens = No_of_all_tokens + No_of_tokens;

    Set_of_all_colors = union(Set_of_all_colors, colorset); 

    Costs_of_all_tokens = Costs_of_all_tokens + Costs_of_tokens;        

end  % for i = 1:length(set_of_pi),





disp(' ');

disp('Grand Totals: ');

disp(['Total number of tokens in al places: ' int2str(No_of_all_tokens )]);

disp(['Total cost of all the tokens: ', num2str(Costs_of_all_tokens)]);

if not(isempty(Set_of_all_colors)),

    disp_str = 'Set of colors in all tokens: '; 

    for l = 1:length(Set_of_all_colors), 

        disp_str = [disp_str,'  ', Set_of_all_colors(l)]; 

    end;

    disp(disp_str);

end % not(isempty(Set_of_all_colors)),






GPenSIM_v10_System_Files/Print-and-Plot/prnstate.m

function [] = prnstate(any_text_input)

% function [] = printstate(any_text_input)

%     Print Current State

%

% prints the current state (markings) with any preceding remarks.

%

% Usage:

%     prnstate('this is the final state:')

%       echos the following:

%     >> this is the final state: 5p1 + 7p2

%

% Uses markings_string 



%      Reggie.Davidrajuh@uis.no (c) August 2015



global PN



if not(nargin),  % no additonal text to display

    any_text_input = '';

end



markings = PN.X;

markings_str = markings_string (markings);

disp([any_text_input, ' ', markings_str]); 






GPenSIM_v10_System_Files/Print-and-Plot/prnVirtualState.m

function [] = prnVirtualState(any_text_input)

% function [] = prnVirtualState(any_text_input)

%    Print Virtual State

% prints the current virtual tokens (markings) with any preceding remarks.

%

% Usage:

%     prnVirtualState('We have the following virtual tokens: ')

%       echos the following:

%     >> We have the following virtual tokens: p11 + p21

%

% Uses markings_string 



%      Reggie.Davidrajuh@uis.no (c) August 2015



global PN



if not(nargin),  % no additonal text to display

    any_text_input = '';

end;



markings = PN.VX;

markings_str = markings_string (markings);

disp([any_text_input, ' ', markings_str]); 






GPenSIM_v10_System_Files/Print-and-Plot/___print_markings.m

function [] = print_markings(markings)

%        [] = print_markings(markings)



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if not(any(markings)),

    disp('NO tokens');

    return

end;



Ps = PN.No_of_places; % number of places

disp_str = '';



for i = 1:Ps,

    tokens = markings(i);

    if (tokens), 

        if eq(tokens, 1), 

            tokens_str = '';  % no need to say 1pBuff; just say pBuff

        else

            tokens_str = int2str(tokens);

        end;

        tokens_str = [tokens_str, PN.global_places(i).name];

        disp_str = [disp_str, tokens_str, ' + '];

    end;

end;



disp_str = disp_str(1:end-3); % remove the trailing ' + '



disp(disp_str); 










GPenSIM_v10_System_Files/Print-Statespace/prnss.m

function [] = prnss (SimResults)  

% function [] = prnss(SimResults)  

%        Print State Space information

%

% Purpose:	

%   To print simulation results

%

% Arguments:

%   Inputs:	Simulation Results (a structure output by ‘gpensim’)

%   Outputs:     (none)

%

% Functions called:	

%       prnss_enabled_and_firing_trans, prnss_state

%

% Used by:	[main simulation file]

% 

% Usage:	

% % in main simulation file

%   simResults = gpensim(png, dynamic);

%   prnss(simResults );

%   (utility) string_HH_MM_SS



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



% current_markings =  1:Ps;     % fired_trans_index = Ps + 1;     

% state_index = Ps + 2;         % Prev_state_index = Ps + 3;      

% FTS_index = Ps + 4;           % Start_Time_index = Ps + 5;      

% Stop_Time_index = Ps + 6;     % virtual_tokens =  Ps+7 : end; 



global PN;

PN = SimResults;



Ps = PN.No_of_places;



disp(' '); disp(' '); 

disp(['Simulation of "', PN.name, '":']);

disp(' ======= State Diagram ======= ');

HH_MM_SS = PN.HH_MM_SS; % printing style for time 



% xlswrite('pn_log.xls', PN.LOG);  % Testing purposes only



len_ETS = size(PN.Enabled_Trans_SET, 1);



start_time = PN.LOG(1, Ps+5);

if (HH_MM_SS),     disp(['**    Time: ', string_HH_MM_SS(start_time), '   **']);

   else disp(['**    Time: ', num2str(start_time), '   **']); 

end;



initial_markings = PN.LOG(1, 1:Ps); % print initial state

disp(['State:0 (Initial State): ', markings_string(initial_markings)]); 



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Enabled and firing transitions at start

ETS_index = 1;

if (len_ETS), 

    disp('At start ....');

    prnss_enabled_and_firing_trans(ETS_index);

end;

% end of change -1 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





no_of_rows = size(PN.LOG, 1); 

for i = 2:no_of_rows, 

    current_row = PN.LOG(i, :);

    fired_trans = current_row(Ps+1);

    if (fired_trans),

        state = current_row(Ps+2);

        ETS_index = current_row(Ps+4);

        start_time = current_row(Ps+5);

        finishing_time = current_row(Ps+6); 

%        disp(' '); disp('Just before new state ....');

%        print_statespace_enabled_and_firing_trans(ETS_index-1);

        current_markings = current_row(1:Ps); 

        virtual_tokens = current_row(Ps+7:end); 

        prnss_state(fired_trans, finishing_time, ...

                current_markings,state, virtual_tokens);

            

        %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

        % change - 2 

        if gt(len_ETS, ETS_index), 

            disp(' ');

            disp(['Right after new state-', int2str(state), ' ....']);

            prnss_enabled_and_firing_trans(ETS_index+1);

            disp(' '); 

        end;

        % end of change -1 

        %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%                    

    end;

end;    

disp(' '); disp(' ');








GPenSIM_v10_System_Files/Print-Statespace/prnss_enabled_and_firing_trans.m

function [] = print_statespace_enabled_and_firing_trans(ETS_index)

% function [] = print_statespace_enabled_and_firing_trans(ETS_index)



%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c) 10 Sept 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



event_time = PN.Enabled_Trans_SET(ETS_index, 1);



enabled_trans = PN.Enabled_Trans_SET(ETS_index, 2:end);

firing_trans  =  PN.Firing_Trans_SET(ETS_index, 2:end);



prnss_enabled_trans(enabled_trans, event_time); % 

prnss_firing_trans(firing_trans, event_time);   % 








GPenSIM_v10_System_Files/Print-Statespace/prnss_enabled_trans.m

function [] = print_statespace_enabled_trans(enabled_trans, checking_time)

%        [] = print_statespace_enabled_trans(enabled_trans, checking_time)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if (PN.HH_MM_SS),

    Set_fev = ['At time: ', string_HH_MM_SS(checking_time),...

                 ',  Enabled transitions are: '];

else

    Set_fev = ['At time: ', num2str(checking_time), ...

                 ',  Enabled transitions are: ']; 

end;



% row - 2: Enabled Transitions

et_index = find(enabled_trans);



for j = 1:length(et_index),

    etn = et_index(j);

    enabled_event_name = PN.global_transitions(etn).name; 

    Set_fev = [Set_fev, '   ',enabled_event_name]; 

end;



disp(Set_fev);    








GPenSIM_v10_System_Files/Print-Statespace/prnss_firing_trans.m

function [] = print_statespace_firing_trans(firing_trans, checking_time)

%        [] = print_statespace_firing_trans(firing_trans, checking_time)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if (PN.HH_MM_SS),

    Set_fev = ['At time: ', string_HH_MM_SS(checking_time), ...

               ',  Firing transitions are:  '];

else

    Set_fev = ['At time: ', num2str(checking_time), ...

               ',  Firing transitions are:  '];

end;



ft_index = find(firing_trans);



for k = 1:length(ft_index),

    ftn = ft_index(k);

    firing_event_name = PN.global_transitions(ftn).name;

    Set_fev = [Set_fev, '   ', firing_event_name]; 

end;



disp(Set_fev);










GPenSIM_v10_System_Files/Print-Statespace/prnss_state.m

function [] = prnss_state(fired_event, finishing_time, ...

               current_markings, state, virtual_tokens)

%        [] = print_statespace_state(fired_event, finishing_time, ...

%               current_markings, state, virtual_tokens)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



disp(' ');

if (PN.HH_MM_SS), 

    disp(['**    Time: ', string_HH_MM_SS(finishing_time), '   **']);

else

    disp(['**    Time: ', num2str(finishing_time), '   **']);

end;



if (fired_event), % this is a state transition 

    disp(['State: ', num2str(state)]);

    disp(['Fired Transition: ', PN.global_transitions(fired_event).name]);

    disp(['Current State: ', markings_string(current_markings)]); 

    disp(['Virtual tokens: ',  markings_string(virtual_tokens)]);        

    

else    %%% this is an intermediate state

    disp('Intemediate State: ');  

    disp(['Current Markings: ', markings_string(current_markings)]);

    disp(['Virtual tokens: ',  markings_string(virtual_tokens)]);    

end;








GPenSIM_v10_System_Files/Priority/priorcomp.m

function [HEL] = priority_compare(trans1, trans2) 

% function [HEL] = priority_compare(trans1, trans2) 

%

% This function compares priority of trans1 with trans2.

%

% Inputs:   PN : PN structure

%           trans1, trans2: the transitions (Names or Numbers)

% Output:   HEL = 1  if priority of trans1 > trans2

%           HEL = 0  if priority of trans1 = trans2

%           HEL = -1 if priority of trans1 < trans2





%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if ischar(trans1),  trans1 = check_valid_transition(trans1); end;

if ischar(trans2),  trans2 = check_valid_transition(trans2); end;



PList = PN.priority_list;



if gt(PList(trans1), PList(trans2)), 

    HEL = 1;

elseif eq(PList(trans1), PList(trans2)), 

    HEL = 0;

else

    HEL = -1;

end;










GPenSIM_v10_System_Files/Priority/priordec.m

function [] = priority_decrement(trans_name, value)

%        [] = priority_decrement(trans_name, value)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



tx = check_valid_transition(trans_name);



if eq(nargin, 1), value = 1; end;



PN.priority_list(tx) = PN.priority_list(tx) - value;










GPenSIM_v10_System_Files/Priority/priorinc.m

function [] = priorinc(trans_name, value)

%        [] = priority_increment(trans_name, value)





%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



tx = check_valid_transition(trans_name);



if eq(nargin, 1), value = 1; end;



PN.priority_list(tx) = PN.priority_list(tx) + value;










GPenSIM_v10_System_Files/Priority/priority_enabled_trans.m

function [ordered_enabledTs] = priority_enabled_trans(enabledTrans)

%        [ordered_enabledTs ] = priority_enabled_trans(enabledTrans)

%

% This function will sort out enabled transitions in 

% decending order of priority 

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Ts = PN.No_of_transitions;



PList = PN.priority_list;

[dont_care, t_index] = sort(PList, 'descend');



ordered_enabledTs = [];

for i=1:Ts,

    if ismember(t_index(i), enabledTrans),

        ordered_enabledTs = [ordered_enabledTs t_index(i)];

    end;

end;








GPenSIM_v10_System_Files/Priority/priorset.m

function [] = priorset(trans_name, value)

% function [] = priority_set(trans_name, value)

% assign (set) a value as priority to a transition 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



tx = check_valid_transition(trans_name);

PN.priority_list(tx) = value;








GPenSIM_v10_System_Files/Reach-Tree/build_retree.m

function [RETREE] = build_retree(X0, FT, FCF, FCV, max_states)   

%        [RETREE] = build_retree(X0, FT, FCF, FCV, max_states)   

% Name:	build_retree

% Purpose:	Creates the coverability tree of a Petri net 

% Input parameters:	Static Petri net sturcture (output by ‘petrinetgraph’)

%                   Intial_markings

% Out parameters:	Cotree structure 

% Uses:	sources_matrix, enabled_transition, new_marking, 

%       check_for_dominance, good_name

% Used by:	[main simulation file], print_cotree, plot_cotree

% NOTE:	build_Cotree algorithm is similar to Cassandras & Lafortune (1998)

%       plot_cotree is based on the work by Univ. Cagliari

% Example:	

%   % inside cotree main simulation file

%   png = petrinetgraph('cotree_example_def');

%   dyn.initial_markings = {'p1',2, 'p4', 1};

%   COTREE = build_cotree();



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



FALSE = 0;  TRUE = 1;	

Ps = PN.No_of_places;	% number of places

Ts = PN.No_of_transitions; % number of transitions



RETREE = zeros(1, Ps+5); % initialize COTREE

RETREE(1, 1:Ps) = X0;     % initialize COTREE with x

%%%%%%%%%%%%%%%%% info %%%%%%%%%%%%%%% 

%%%% RETREE(i,Ps+1) is triggering transition that created the 'i'th row 

%%%% RETREE(i,Ps+2) is the parent row of the 'i'th row  

%%%% RETREE(i,Ps+3) is a tag: 'R'oot/'D'uplicate/'T'erminal 

%%%% RETREE(i,Ps+4) is the time of the state

%%%% RETREE(i,Ps+5) is the cost of the state



RETREE(1, Ps+3) = double('R');%'R'oot; also the first row

main_index = 0; 

size_of_RETREE = 1; % just one row to start



% global while loop

while and(lt(main_index, size_of_RETREE), lt(size_of_RETREE, max_states)),

   main_index = main_index+1;

   X = RETREE(main_index, :); % current state (with extended info)

   PN.X = X(1:Ps); % current state 

   current_time = X(Ps+4);

   current_cost = X(Ps+5);

   

   % check for duplicate

   xTREE = RETREE(1:main_index-1, 1:Ps);   parent = X(Ps+2); 

   if ~any(ismember(xTREE, PN.X, 'rows')), % not duplicate

       terminal = TRUE; % for starting

       for t = 1:Ts,

           if enabled_transition(t), 

               terminal = FALSE; %enabled trans means not terminal

               new_branch = zeros(1, Ps+3); %new branch          

               x1 = new_marking(t); %STEPS 2.2 + 2.2.1

               % STEP 2.2.2

               %            x1 = check_for_dominance(x1, ...

               %                  RETREE(1:main_index-1, :), parent);

               new_branch(1, 1:Ps) = x1; % new state tokens

               new_branch(1, Ps+1) = t;  % fired transitions

               new_branch(1, Ps+2) = main_index; % parent

               new_branch(1, Ps+4) = current_time + FT(t); % new state time

               new_branch(1, Ps+5) = current_cost + ...

                   FCF(t) + (FT(t) * FCV(t)); % new state cost

               RETREE = [RETREE; new_branch];

           end; %if enabled_transition

       end; %for t=1:Ts

       if terminal,

           RETREE(main_index, Ps+3) = double('T'); %'T'erminal

       end; %if terminal,

   else % ~any(ismember(xTREE, PN.X, 'rows')), % not duplicate

       RETREE(main_index, Ps+3) = double('D'); %'D'uplicate

   end;       

   size_of_RETREE = size(RETREE,1);   

end; %global while 










GPenSIM_v10_System_Files/Reach-Tree/retree.m

function [RETREE] = retree(pni, max_states)   

%        [RETREE] = retree(pni, max_states)   

% Name:	reachtree

% Purpose:	Creates the reachability tree of finite number of states

%           the tree includes timing and costs

% Input parameters:	Petri net sturcture with ini dynamics 

%                                   (output by ‘inidynamics’)

%                   maximum-no-of-states        

% Uses:	print_retree

%       

% Used by:	[main simulation file]

%

% Out parameters:	[RETREE]

%

% Example:	

%   % in main simulation file

%   png = petrinetgraph('cotree_example_def');

%   dyn.initial_markings = {'p1',2, 'p4', 1};

%   dyn.firing_times = {'t1',2, 't2', 1};

%   dyn.firing_costs = {'t1',16, 't2', 32};

%   RTTREE = reachtree(png, dyn.initial_markings);

%



%   Reggie.Davidrajuh@uis.no (c) Version 8.0 (c) May 2013

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

PN = pni;

Ts = PN.No_of_transitions;



if eq(nargin, 1),

    max_states = 50; % default max states

end;



X0 = pni.X;                     % first extract the initial markings, 

FT = pni.Set_of_Firing_Times;            %   firing times

FCF = pni.Set_of_Firing_Costs_Fixed;    %   firing costs fixed, and 

FCV = pni.Set_of_Firing_Costs_Variable;    %   firing costs variable



for i = 1:Ts,

    if isnan(FT(i)),  % firing time is a string; e.g. 'unifrnd(1,1)', 

        FT(i) = eval(PN.global_transitions(i).firing_time);

    end;

    if isnan(FCF(i)),  % firing cost is a string; e.g. 'unifrnd(1,1)', 

        FCF(i) = eval(PN.global_transitions(i).firing_cost_fixed);

    end;    

    if isnan(FCV(i)),  % firing cost is a string; e.g. 'unifrnd(1,1)', 

        FCV(i) = eval(PN.global_transitions(i).firing_cost_variable);

    end;

end;



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

[RETREE] = build_retree(X0, FT, FCF, FCV, max_states);

print_cotree(RETREE, 1); 












GPenSIM_v10_System_Files/Resources/--requestGR_one.m

function [acquired] = requestGR_one(trans_name)

% function [acquired] = requestGR_one(trans_name)

%   Request one instance of any available resource

% E.g.:   [acquired] = requestGR_one(trans_name)



%  Reggie.Davidrajuh@uis.no (c) Version 9.0 (c) 20 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Rs = PN.No_of_system_resources;



t_index = trans_name;

if ischar(t_index), t_index = check_valid_transition(t_index); end;



r_index = 1;

found = false;

while and(le(r_index, Rs), not(found)),

    found = resource_request_one_res(t_index, r_index, 1);

    r_index = r_index + 1;

end;

acquired = found;    








GPenSIM_v10_System_Files/Resources/--requestSR.m

function [acquired] = requestSR(specific_resources)

%        Request Specific Resources 

% [acquired] = requestSR(specific_resources)

%

% e.g. [acquired] = requestSR('tRobot1', {'rP',1, 'rQ',2, 'anyResource', 2});



%  Reggie.Davidrajuh@uis.no (c) Version 9.0 (c) 30 October 2014  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



%disp('"requestSR" ......'); 

global PN;

t_index = PN.attempting_trans; 

no_of_resources = length(specific_resources)/2;



i = 1;

acquired = true;

while and(le(i, no_of_resources), acquired),

    r_index = specific_resources{2*i-1};

    if ischar(r_index), r_index = check_valid_resource(r_index); end;

    no_of_instances = specific_resources{2*i};    

    if not(isnumeric(no_of_instances)),

        disp('Usgae: ');  

        disp('[acquired] = requestSR("t1", {"rP",1,"anyResource",2});');

        error('check the number of resource intances');

    end;

    

    if (r_index), 

        acquired = resource_request_one_res(t_index,r_index, no_of_instances);

    else

        acquired = requestGR(t_index, no_of_instances);

    end;

    i = i + 1;

end;








GPenSIM_v10_System_Files/Resources/--requestWR.m

function [acquired] = requestWR(resource_name)

%        [acquired] = requestWR(resource_name)



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 20 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

t_index = PN.attempting_trans;



if iscell(resource_name), 

    resource_name = resource_name{1}; 

end;

r_index = resource_name;

if ischar(r_index), r_index = check_valid_resource(r_index); end;



no_of_instances_required = PN.system_resources(r_index).max_instances;



[acquired] = resource_request_one_res(r_index, no_of_instances_required);








GPenSIM_v10_System_Files/Resources/availableInst.m

function [avINS] = availableInst(r_index)

% function[avINS] = availableInst(r_index)

%  function returns info about the available (free) instances of a recource

%   for a prticular transition. 

%   !!!! Important: time already the instance is used is also checked 

%                   against MAX_CAP

%

%  Input: resource name (or resource index)

%

%  Output: A structure consisting of the following fields

%    avINS.r_index = r_index;   % reosurce index

%    avINS.n = numel(instance_indices); % number of free (avail) instances

%    avINS.instance_indices=instance_indices; %indice of avail instances



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

t_index = PN.attempting_trans;



%%% disp('Inside "availINS" ....');

if ischar(r_index), r_index = check_valid_resource(r_index); end;



max_inst = PN.system_resources(r_index).max_instances;

MAX_CAP =  PN.system_resources(r_index).MAX_CAP;

instance_usage = PN.system_resources(r_index).instance_usage;



on_use = instance_usage(1,:); % instances on use by other transitions

already_reserved = instance_usage(4,:); % instances already reserved by this transition 



on_use_or_already_reserved = on_use + already_reserved;

available_instances = not(on_use_or_already_reserved);

no_of_available_instances = sum(available_instances);



indices_of_available_instances = find(available_instances);



% find the "valid_instances" out of the "available_instances"

% by checking the instance usage time against MAX_CAP

valid_instances = 0;  

instance_indices = [];

i = 1; 

while le(i, no_of_available_instances),

    next_av_inst = indices_of_available_instances(i);

    total_time_of_inst = instance_usage(3, next_av_inst);

    if ge(MAX_CAP, total_time_of_inst + get_firingtime(t_index)),

        % take this instance

        instance_indices = [instance_indices next_av_inst];

        valid_instances = valid_instances + 1;

    end;

    i = i + 1;

end;



avINS.r_index = r_index;   % reosurce index

avINS.n = numel(instance_indices);

avINS.instance_indices = instance_indices;



% "instance_usage" of each resource in PN.system_resources:

%       "row-1: on_use", "row-2: start_of_use", "row-3: total_time used" 

%   and "row-4: reservation list"








GPenSIM_v10_System_Files/Resources/availableRes.m

function [RAI] = availableRes(set_of_resource_indices)

% function[RAI] = availableRes()

%  function returns available resource info for a prticular transition. 

%   !!!! Important: time already the instance is used is also checked 

%                   against MAX_CAP

%

%  Input: 

%

%  Output: RAI structure consisting of the following fields for each

%  resource

%    avINS.r_index = r_index;   % reosurce index

%    avINS.n = numel(instance_indices); % number of free (avail) instances

%    avINS.instance_indices=instance_indices; %indice of avail instances



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

Rs = PN.No_of_system_resources;



if eq(nargin,0), 

    SI = 1:Rs; 

    lenSR = Rs;

else

    lenSR = length(set_of_resource_indices);

    if iscell(set_of_resource_indices),

        SI = zeros(1, lenSR);

        for i = 1:lenSR, 

            SI(i) = check_valid_resource(set_of_resource_indices(i));

        end;

    else

        SI = set_of_resource_indices;

    end; % if iscell(set_of_resource_indices),            

end;

    

RAI = []; % resource availablity info

for i=1:lenSR,

    rai = availableInst(SI(i));

    RAI = [RAI rai];

end;










GPenSIM_v10_System_Files/Resources/release.m

function [] = release(t_index)

% function [] = release(t_index)

% this function releases all the resources the specified transition

% is holding.

%

% Usage:

%   Inputs: t_index: name/index of the specified transition

%   Outputs: None

% 



%  Reggie.Davidrajuh@uis.no (c) Version 9.0 (c) 10 july 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if not(nargin), 

    t_index  = PN.completing_trans;

else

    if ischar(t_index), t_index = check_valid_transition(t_index); end;

end;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



% if no resources used by trans

if not(isfield(PN.global_transitions(t_index), 'resources_owned')), 

    return; 

end;



resources_owned = PN.global_transitions(t_index).resources_owned;

if not(sum(resources_owned)), 

    return; 

end; % there are Zero resource owned



Rs = PN.No_of_system_resources;

res_released_time = PN.current_time; % resource released time



% FIRST: clear ownership of resources inside transition structure

PN.global_transitions(t_index).resources_owned = zeros(1, Rs);



% SECOND: Update "instance_usage" of each resource 

%       "row-1: on_use" and "row-3: total_time" 

for i = 1:Rs, % check resource by resource

    rou = resources_owned(i);    

    if rou,

        instance_usage = PN.system_resources(i).instance_usage;

        on_use_by_t = find(instance_usage(1,:)== t_index);

        for j = 1:length(on_use_by_t), % instance by instance

            current_inst = on_use_by_t(j);

            start_time = instance_usage(2, current_inst);

            PN.system_resources(i).instance_usage(1, current_inst) = 0;

            PN.system_resources(i).instance_usage(3, current_inst) = ...

              PN.system_resources(i).instance_usage(3, current_inst) + ...

                (res_released_time - start_time);

            use_log=[i,t_index,start_time,res_released_time,current_inst];

            PN.Resource_usage_LOG = [PN.Resource_usage_LOG; use_log];

        end;    

    end;  % if rou

end;








GPenSIM_v10_System_Files/Resources/request.m

function [acquired] = request(specific_resources)

% function [acquired] = request(specific_resources)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



%disp(['inside "resource_request" ....']);



global PN;



acquired = false; % initially 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% nargin == 0: reserve ANY ONE available resource

if not(nargin),  

    r_index = 1;

    Rs = PN.No_of_system_resources;

    found = false;

    while and(le(r_index, Rs), not(found)),

        found = resource_request_one_res(r_index, 1);

        r_index = r_index + 1;

    end;

    acquired = found;    

end;





%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% nargin == 1: reserve ONE or multiple specific resource(s)

if eq(nargin, 1),  

    no_of_resources = length(specific_resources)/2;

    

    acquired = true; % inital assumption

    for i = 1: no_of_resources,

        res_name = specific_resources{2*i-1};

        r_index = check_valid_resource(res_name);

        no_of_instances = specific_resources{2*i};

        found = resource_request_one_res(r_index, no_of_instances);

        acquired = and(acquired, found);

    end;

end;










GPenSIM_v10_System_Files/Resources/requestAR.m

function [reserved] = requestAR(pool_of_resources, no_of_instances_wanted)

%function [reserved]= requestAR(pool_of_resources, no_of_instances)

%  to request a number of instances from a pool of specific resources 

% e.g. [reserved]= reserveSR({'P','Q','S'}, 4)

%   output reserved is a boolean indicates whether reservation was 

%   successfull or not.



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



nrs = length(pool_of_resources);  % number of resources wanted 



RI = zeros(1, nrs); % set of resource indices 

for i = 1:nrs,

    r_index = pool_of_resources{i};     % 1: read the inputs

    r_index = check_valid_resource(r_index);

    RI(i) = r_index;

end;



if not(isnumeric(no_of_instances_wanted)), 

    error('wrong input: second input parameter must be a number: ');

end;



[RAI] = availableRes(RI); % get the resource availability info

N_array = [RAI.n]; % number of instances available in each specified resource

sum_N = sum(N_array);



if gt(no_of_instances_wanted, sum_N),

    reserved = false; % 

    return;

end;

    

reserved = true; % 

secured_inst = 0;

i = 1;

while lt(secured_inst, no_of_instances_wanted),

    needed_more = no_of_instances_wanted - secured_inst;

    n = RAI(i).n;

    if ge(needed_more, n),

        reserve_inst_from_this_res = n;

    else

        reserve_inst_from_this_res = needed_more;

    end;

    reserveInst(reserve_inst_from_this_res, RAI(i)); 

    secured_inst = secured_inst + reserve_inst_from_this_res;

    i = i + 1;

end;








GPenSIM_v10_System_Files/Resources/requestGR.m

function [reserved] = requestGR(no_of_instances_wanted)

%function [reserved]= requestGR(no_of_instances_wanted)

%  to request a number of instances of ANY resources

% e.g. [reserved]= reserveGR(5)

%   output reserved is a boolean indicates whether reservation was 

%   successfull or not.



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



[RAI] = availableRes(); % get the resource availability info

N_array = [RAI.n]; % number of instances available in all resource

sum_N = sum(N_array);



if gt(no_of_instances_wanted, sum_N),

    reserved = false; % 

    return;

end;



reserved = true; % 

secured_inst = 0;

i = 1;

while lt(secured_inst, no_of_instances_wanted),

    needed_more = no_of_instances_wanted - secured_inst;

    n = RAI(i).n;

    if ge(needed_more, n),

        reserve_inst_from_this_res = n;

    else

        reserve_inst_from_this_res = needed_more;

    end;

    reserveInst(reserve_inst_from_this_res, RAI(i)); 

    secured_inst = secured_inst + reserve_inst_from_this_res;

    i = i + 1;

end;








GPenSIM_v10_System_Files/Resources/requestSR.m

function [reserved] = requestSR(set_of_resources)

%function [reserved]= requestSR(set_of_resources)

%  to request a set of specific resources with instances

% e.g. [reserved]= reserveSR({'P',1, 'Q',2, 'S',5})

%   output reserved is a boolean indicates whether reservation was 

%   successfull or not.



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



nrs = length(set_of_resources)/2;  % number of resources wanted 



RI = zeros(1, nrs); % set of resource indices 

II = zeros(1, nrs); % number of instances required



for i = 1:nrs,

    % 1: read the inputs

    r_index = set_of_resources{2*i - 1};

    no_instances = set_of_resources{2*i};

    

    % 2: check the inputs for validity   

    r_index = check_valid_resource(r_index);

    if not(isnumeric(no_instances)), 

        error('wrong inputs: check theinputs to this function');

    end;

    RI(i) = r_index;

    II(i) = no_instances;

end;



[RAI] = availableRes(RI); % get the resource availability info

N = [RAI.n]; % number of instances available in each specified resource

if ge(N, II),

    reserved = true; % 

    for i = 1:nrs, reserveInst(II(i), RAI(i)); end;

else

    reserved = false; % 

end;










GPenSIM_v10_System_Files/Resources/requestWA.m

function [reserved] = requestWA(reource_w_WA)

%function [reserved]= requestWA(reource_w_WA)

%  to request a reource with write access (lock all the instances) 

% e.g. [reserved]= reserveWA('P')

%   output reserved is a boolean indicates whether reservation was 

%   successfull or not.



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if iscell(reource_w_WA), 

    r_index = reource_w_WA{1}; 

else

    r_index = reource_w_WA;

end;

if ischar(r_index), r_index = check_valid_resource(r_index); end;



no_of_instances_required = PN.system_resources(r_index).max_instances;



iai = availableInst(r_index); % get the instance availability info

% number of instances available in each specified resource

if gt(no_of_instances_required, iai.n),

    reserved = false; % 

else % no_of_instances_required == iai.n   (all the instances are avail)

    reserveInst(no_of_instances_required, iai); 

    reserved = true; % 

end;








GPenSIM_v10_System_Files/Resources/reserveInst.m

function [] = reserveInst(n, rai)

% function [] = reserveInst(n, rai)

%  reserve any available (free) instances of a recource

%

%  Input: 

%        n:   number of instances of a resource

%        rai: resource availability info (rai) that is generated by 

%               the function "availInst"

%

%  Output: (none)

%



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

t_index = PN.attempting_trans;



%%% disp('Inside "reserveInst" ....');



r_index = rai.r_index;  % reosurce index

instance_indices = rai.instance_indices; %indices of abvailable instances

instance_indices = instance_indices(1:n); % chop to required number 



max_inst = PN.system_resources(r_index).max_instances;

x = zeros(1, max_inst); 

x(instance_indices) = t_index;



% add the newly reserved instances to the reserved_instances list

PN.system_resources(r_index).instance_usage(4, :) = ...

        PN.system_resources(r_index).instance_usage(4, :) + x;



% update "resources_reserved" list of the transiton

PN.global_transitions(t_index).resources_reserved(r_index) = ...

    PN.global_transitions(t_index).resources_reserved(r_index) + n;



% "instance_usage" of each resource in PN.system_resources:

%       "row-1: on_use", "row-2: start_of_use", "row-3: total_time used" 

%   and "row-4: reservation list"








GPenSIM_v10_System_Files/Resources/resource_assign.m

function [resource_usage_cost] = resource_assign(t_index)

% function [resource_usage_cost] = resource_assign(t_index)

% this function cancells all the resources that are reserved by 

% a transition in its _pre file.  

%

% In a _pre file, a transition can ONLY reserve resources:

%    if the resources are available, then they will be reserved

%    for the transition. However, only when the transition 

%    starts firing, then the reserved resources will be allocated 

%    to the firing transition. On the other hand, if a transiton fails

%    to satisfy the firing_conditions and do not start fire, 

%    then all the resource reservations will be cancelled by 

%    the function resource_unreserve() 

%

% Usage:

%   Inputs:   t_index: index of the transition

%   Outputs:

%

%   Called by: firing_start

%



%  Reggie.Davidrajuh@uis.no (c) Version 9.0 (c) 10 july 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



resource_usage_cost = 0;   % initially 

rr = PN.global_transitions(t_index).resources_reserved;



if not(sum(rr)), 

    return;  % resource_usage_cost = 0;   

end; % if no resource reservation, simply return



Rs = PN.No_of_system_resources;



% FIRST: transiton: assign resources to tx and clear the reservation list 

PN.global_transitions(t_index).resources_owned = rr; 

PN.global_transitions(t_index).resources_reserved = zeros(1, Rs);



% SECOND: Update "instance_usage" of each resource 

%       "row-1: on_use", "row-2: start_of_use", and "row-4: reservation list"

% Note !!!!: "row-3: total_time" will be updated in function "release"   

for i = 1:Rs,

    no_of_instances_in_use = rr(i);

    if no_of_instances_in_use,    

        % setting the start time: first find the avialble instance

        instance_usage = PN.system_resources(i).instance_usage;

        on_use = instance_usage(1,:);

        currently_reserved_by_trans = instance_usage(4,:);

        on_use = on_use + currently_reserved_by_trans;

        j = find(currently_reserved_by_trans > 0);

        

        start_time_for_current_usage = instance_usage(2,:);

        start_time_for_current_usage(j) = PN.current_time;

        

        % update

        instance_usage(1,:) = on_use;

        instance_usage(2,:) = start_time_for_current_usage;

        instance_usage(4,:) = zeros(size(on_use));

        PN.system_resources(i).instance_usage = instance_usage;

      

        % instances usage costs

        rfc = PN.system_resources(i).rc_fixed;

        rvc = PN.system_resources(i).rc_variable;

        resource_cost =  no_of_instances_in_use * ...

             (rfc + get_firingtime(t_index) * rvc); %%%%%% rr(i) is corrected

        resource_usage_cost = resource_usage_cost + resource_cost;       

    end;

end;








GPenSIM_v10_System_Files/Resources/resource_request_OLD.m

function [acquired] = resource_request(trans_name, ...

                     specific_resource, no_of_instances_required)

% function [acquired] = resource_request(trans_name, ...

%                     specific_resource, no_of_instances_required)



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



%disp(['inside "resource_request" ....']);



global PN;



acquired = false; % initially 

t_index = check_valid_transition(trans_name);



% nargin == 1: reserve ANY ONE available resource

if eq(nargin, 1),  

    r_index = 1;

    Rs = PN.No_of_system_resources;

    found = false;

    while and(le(r_index, Rs), not(found)),

        found = resource_request_one_res(t_index, r_index, 1);

        r_index = r_index + 1;

    end;

    acquired = found;    

end;



% nargin >= 2: first extract the resource name and then the index

if iscell(specific_resource), 

    specific_resource = specific_resource{1};

end;



r_index = check_valid_resource(specific_resource);



% nargin == 2: acquiring one instance of a specific resource 

if eq(nargin, 2),

    acquired = resource_request_one_res(t_index, r_index, 1);

end;



% nargin == 3: acquiring many instances of a specific resource

if eq(nargin, 3),

    acquired = resource_request_one_res(t_index, r_index, ...

                    no_of_instances_required); 

end;



%PN.global_transitions(1).resources_reserved

%PN.global_transitions(2).resources_reserved








GPenSIM_v10_System_Files/Resources/resource_request_one_res.m

function [acquired] = resource_request_one_res(r_index, ...

                          no_of_instances_required)

% function [acquired] = resource_request_one_res(r_index, ...

%                         no_of_instances_required)



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 30 October 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

t_index = PN.attempting_trans;



%%% disp('Inside "resource_request_one_res" ....');



acquired = false; % initially 

max_inst = PN.system_resources(r_index).max_instances;

MAX_CAP =  PN.system_resources(r_index).MAX_CAP;



% instances of the resource on use by the other transitions

on_use =   PN.system_resources(r_index).instance_usage(1, :); 

% instances already reserved by this transition 

already_reserved = PN.system_resources(r_index).instance_usage(4, :);



on_use_or_already_reserved = on_use + already_reserved;

available_instances = not(on_use_or_already_reserved);

no_of_available_instances = sum(available_instances);

if gt(no_of_instances_required, no_of_available_instances),

    return;

end;



indices_of_available_instances = find(available_instances);



instances_secured = 0;

instance_indices = [];

i = 1; 

while and(lt(instances_secured, no_of_instances_required), ...

          le(i, no_of_available_instances)),

    next_av_inst = indices_of_available_instances(i);

    total_time_of_inst = PN.system_resources(r_index).instance_usage(3, next_av_inst);

    if ge(MAX_CAP, total_time_of_inst + get_firingtime(t_index)),

        % reserve the instance

        instance_indices = [instance_indices next_av_inst];

        instances_secured = instances_secured + 1;

    end;

    i = i + 1;

end;



if eq(instances_secured, no_of_instances_required), 

    acquired = true; % finally

    x = zeros(1, max_inst); x(instance_indices) = t_index;

    % add the newly reserved instances to the reserved_instances list

    PN.system_resources(r_index).instance_usage(4, :) = ...

        PN.system_resources(r_index).instance_usage(4, :) + x;

    PN.global_transitions(t_index).resources_reserved(r_index) = ...

        PN.global_transitions(t_index).resources_reserved(r_index) + ...

         no_of_instances_required;

end;    

    








GPenSIM_v10_System_Files/Resources/resource_unreserve.m

function [] = resource_unreserve(t_index)

% function [] = resource_unreserve(t_index)

% this function cancells all the resources that are reserved by 

% a transition in its _pre file.  

%

% In a _pre file, a transition can ONLY reserve resources:

%    if the resources are available, then they will be reserved

%    for the transition. However, only when the transition 

%    starts firing, then the reserved resources will be allocated 

%    to the firing transition. On the other hand, if a transiton fails

%    to satisfy the firing_conditions and do not start fire, 

%    then all the resource reservations will be cancelled by this 

%    function.

%

% Usage:

%   Inputs:

%       trans_name: name of the specified transition

%

%   Outputs:

%       allocated: name of the specified transition

%

%   Called by: firing_preconditions

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



Rs = PN.No_of_system_resources;

reserved_by_this_trans = PN.global_transitions(t_index).resources_reserved;



if not(any(reserved_by_this_trans)), return; end;  % return if nothing to unreserve



% 1: go into every resource structure, and 

%    clear the "under reservation" bits (row-4 of instance_usage)

for resource = 1:Rs,

    instances_of_a_res_reserved_by_t = reserved_by_this_trans(resource);

    if instances_of_a_res_reserved_by_t,

        PN.system_resources(resource).instance_usage(4, :) = 0;

    end;

end;



% 2: also, cancel all the resource reservations made by the transition

PN.global_transitions(t_index).resources_reserved = zeros(1, Rs); 














GPenSIM_v10_System_Files/Scheduling/--gnattchart.m

function [] = gnattchart(PN, timeLimit)

% function [] = gnattchart(PN, timeLimit)

%   plot gnatt chart for the resource usage 

% This function plots the resource usage as a Gantt chart

%

% IMPORTANT !!!!!: In the Gantt chart, instances within a resource

%                  will not be differenciated. 



%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 28 June 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



LOG = PN.Resource_usage_LOG;

if isempty(LOG), disp('No resources used ...' ); return; end;



% if time limit (second argument) is not given, then plot the whole series 

if lt(nargin, 2),

    timeLimit = inf;

end;



res = PN.system_resources;

Rs = PN.No_of_system_resources;

rows = size(LOG, 1); 



DELTA_TIME = 0.25;   % just to make a tiny gap between the reource usage



% PREPARE THE PLOT

plotColors = {'green','yellow','magenta','cyan','red','blue','black'};

maxPlotColors = length(plotColors); % number of plot colors

plotColors_index = 0;

figure; plot(0,0); hold all; plot(0.5, Rs+0.5); hold all; grid on; grid minor;



% Prepare the Y-label: e.g. "Resources:  1: X,   2: Y 

y_label = 'Resources:';  

for i = 1:Rs, % no_of_resources,

    y_label = [y_label, '    ', int2str(i), ': ', res(i).name, ','];

end;



% IMPORTANT: LOG file row

% [resource, transition, start_time, end_time, resource_instance]   

for current_res = 1:Rs, % no_of_resources,

    settimes = [];

    for i = 1:rows,

        if eq(LOG(i,1), current_res),

            start_time = LOG(i,3);  end_time   = LOG(i,4);

            settimes = [[settimes] [start_time + DELTA_TIME ; ...

                                    end_time - DELTA_TIME]];    

            if ge(end_time, timeLimit),

                break;   

            end;

        end; % if eq(LOG(i,1), current_res),

    end; % for i = 1:rows, 

    

    resource_index = ones(size(settimes)) * current_res; 

    plotColors_index = plotColors_index + 1;

    if gt(plotColors_index, maxPlotColors), plotColors_index = 1; end;  

    plot(settimes, resource_index, 'Color', plotColors{plotColors_index}, 'LineWidth', 22);

    hold all

end;

xlabel('Time'); ylabel(y_label(1:end-1), 'FontSize',12,'FontWeight','bold'); 

title('Gantt chart: Scheduling of resources'); 

hold off








GPenSIM_v10_System_Files/Scheduling/dg2pns.m

function [PN] = dg2pns(dg, makeDEFfile) 

% function [PN] = dg2pns(dg, makeDEFfile)

%

% E.g.: pns = dg2pns(dg, 1);

%       pns = dg2pns({dg1, dg2, ..., dgn}, 1); % must input as a cell !!!!! 

% This function reads the dependency graph(s).

%       dg is a structure consisting of dependency matrix A, 

%       and optionally a set of task names and a project name

%       e.g. dg1.A = [1 0 1; 0 0 1; 1 0 0]; 

%            dg1.set_of_Ts = {'t1', 't2', 't3'};

%            dg1.PN_name = 'Project-1'

% Inputs: dependency graph(s)

%         makeDEFfile: to create hard DEF file or not

% Output: pns: Petri net structure (static Petri Net graph)

% Functions called : build_place, build_trans, 

%                    incidencematrix 

%                      

 

%  Reggie.Davidrajuh@uis.no (c) Version 10.0 (c) 15 February 2015

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN; % because of incidencematrix() 

PN.total_number_of_tasks = 0;



if eq(nargin,1), makeDEFfile = 0; end;

    

%%%% for single definition file %%%%%

global_set_of_Ps = []; global_set_of_Ts = []; global_set_of_As = [];

global_set_of_Is = [];  % inhibitor arcs



if not(iscell(dg)), dg = {dg}; end;  % only one DG to convert

N = length(dg);



for i=1:N,

    % convert DGs one by one into pns sets 

    [set_of_Ps, set_of_Ts, set_of_As] = dg2pns_oneDG(dg{i}, makeDEFfile);

    global_set_of_Ps = [global_set_of_Ps set_of_Ps];

    global_set_of_Ts = [global_set_of_Ts set_of_Ts];

    global_set_of_As = [global_set_of_As set_of_As];

end;



global_set_of_Ps = unique(global_set_of_Ps);

Ps = length(global_set_of_Ps);

global_set_of_Ts = unique(global_set_of_Ts); 

Ts = length(global_set_of_Ts);



if isfield(dg{N}, 'PN_name'), 

    PN.name = dg{N}.PN_name;

else

    PN.name = '    ';

end;

PN.global_places = png_places(global_set_of_Ps);

PN.No_of_places = Ps; 

PN.global_transitions = png_trans(global_set_of_Ts, Ps);

PN.No_of_transitions = Ts; 



PN = png_Vplaces(PN);

png_incidencematrix(global_set_of_As);

png_inhibitormatrix(global_set_of_Is);










GPenSIM_v10_System_Files/Scheduling/dg2pns_oneDG.m

function [set_of_Ps, set_of_Ts, set_of_As] = dg2pns_oneDG(dg1, makeDEFfile)

% function [set_of_Ps, set_of_Ts, set_of_As] = dg2pns_oneDG(dg1, makeDEFfile)

%

% Convert one dependency graph into a Petri Net structure



global PN;

TNT = PN.total_number_of_tasks;



A = dg1.A; N = size(A, 1); 

 

% 1: create the set of transitions

if isfield(dg1, 'set_of_Ts'), 

    set_of_Ts = dg1.set_of_Ts;

else

    set_of_Ts = [];

    for i = TNT+1:TNT+N,

        t_name = ['t', int2str(i)]; set_of_Ts = [set_of_Ts, {t_name}];

    end;

end;

% 2: create the set of places

set_of_Ps = [];

for i = TNT+1:TNT+N,

    p_name = ['p', int2str(i)]; set_of_Ps = [set_of_Ps, {p_name}];

end;



% 3: create the set of arcs

set_of_As = [];

for i = 1:N,

    t_name = set_of_Ts{i};

    

    % connections FROM other places (tasks)

    column_i = A(:, i); 

    sum_ci = sum(column_i);

    if sum_ci, 

        from_indices = find(column_i>0)';

        for j = 1:length(from_indices),

            from_j = from_indices(j);

            p_name = set_of_Ps{from_j};

            set_of_As = [set_of_As {p_name, t_name, 1}]; 

        end;

    end;

    

    % connection WITHIN (transition, place) pair

    row_i = A(i, :); 

    sum_ri = sum(row_i);

    p_name = set_of_Ps{i};

    if sum_ri,

        set_of_As = [set_of_As {t_name, p_name, sum_ri}]; 

    else

        set_of_As = [set_of_As {t_name, p_name, 1}];

    end;

end;

if makeDEFfile, write_def(set_of_Ps, set_of_Ts, set_of_As); end;

PN.total_number_of_tasks = PN.total_number_of_tasks + N;








GPenSIM_v10_System_Files/Scheduling/plotGC.m

function [] = plotGC(PN, Process_group, timePeriod, titleText)

% function[]= plotGC(PN, Process_group, timePeriod, titleText)

% This function plots the resource usage as a Gantt chart

%

% IMPORTANT !!!!!: In the Gantt chart, instances within a resource

%                  will not be differenciated. 

% Input parameters: 

%   1) PN: simulation results from the function gpensim

%   2) Process_group:  grouping transitions into a vect or process index

%       e.g. [1 1 2 2 2 3 3]   t1-t2 belongs to process-1, 

%                              t3-t5 belongs to process-2, and

%                              t6-t7 belongs to process-3 

%       Note: if Process_group is not given ot empty ([]), then 

%               

%   3) timePeriod: [lower_time_limit, upper_time_limit] 

%              If not given, whole results will be plotted.

%   4) titleText: text for the figure (Gnatt Chart) title

%              If not given, the default title will be used.



%  Reggie.Davidrajuh@uis.no (c) GPenSIM Version 10.0 (c) 28 June 2016

%  based on original contibution by Damian Krenczyk (damian.krenczyk@polsl.pl) 

%  in his file plotschedule.m  Version 1.0 (c) 19 May 2016

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



LOG = PN.Resource_usage_LOG;

if isempty(LOG), disp('No resources used ...' ); return; end;



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% PROCESS THE INPUT PARAMETERS

% INPUT PARAMETER-2: process group

% if process group (second argument) is not given, then use arbitary plotcolor 

if lt(nargin, 2),

    Process_group = 1:PN.No_of_transitions; 

elseif isempty(Process_group),

    Process_group = 1:PN.No_of_transitions; 

end;



% INPUT PARAMETER-3: time duration for the plot

% if time period (third argument) is not given, then plot the whole series 

if lt(nargin, 3), 

    lowerTimeLimit = 0; 

    upperTimeLimit = inf; 

else

    lowerTimeLimit = timePeriod(1);

    upperTimeLimit = timePeriod(2); 

end;



% INPUT PARAMETER-4: text for figure title

if lt(nargin, 4), % if title text is not given, show the deafult

    titleText = 'Gantt chart: Scheduling of resources';

end;





res = PN.system_resources;

Rs = PN.No_of_system_resources;

rows = size(LOG, 1); 



DELTA_TIME = 0.1;   % just to make a tiny gap between the reource usage



% PREPARE THE PLOT

plotColors = {'red','blue','green','yellow','magenta','cyan','black'};

maxPlotColors = length(plotColors); % number of plot colors

figure; plot(lowerTimeLimit,0); hold all; plot(lowerTimeLimit+0.5, Rs+0.5); 

hold all; grid on; grid minor;



% Prepare the Y-label: e.g. "Resources:  1: X,   2: Y 

y_label = 'Resources:';  

for i = 1:Rs, % no_of_resources,

    y_label = [y_label, '    ', int2str(i), ': ', res(i).name, ','];

end;



% IMPORTANT: LOG file row

% [resource, transition, start_time, end_time, resource_instance]   

for current_res = 1:Rs, % no_of_resources,

    resource_index = ones(2, 1) * current_res; 

    for i = 1:rows,

        if eq(LOG(i,1), current_res),

            transition = LOG(i,2);  

            

            start_time = LOG(i,3);  end_time   = LOG(i,4);

            if lt(start_time, lowerTimeLimit),

                continue;   

            end;

%             Transitions = [Transitions transition];

            time_frame = [start_time + DELTA_TIME ; end_time - DELTA_TIME];

            plotColors_index = Process_group(transition);

            if gt(plotColors_index, maxPlotColors), 

                plotColors_index = mod(plotColors_index, maxPlotColors); 

            end;  

            plot(time_frame, resource_index, 'Color', plotColors{plotColors_index}, 'LineWidth', 22);

            hold all

                                

            if ge(end_time, upperTimeLimit),

                break;   

            end;

        end; % if eq(LOG(i,1), current_res),

    end; % for i = 1:rows, 

end;

xlabel('Time'); ylabel(y_label(1:end-1), 'FontSize',12,'FontWeight','bold'); 

title(titleText); 



hold off

% % Transitions = unique(Transitions,'stable');

% for i = 1:length(Transitions), 

%     TNname_string = [TNname_string tname(Transitions(i))]; 

% end;   

% TNname_string = TNname_string(2:end); 

% eval(['legend(P,'TNname_string, ', ''Location','northoutside','Orientation','horizontal']); 








GPenSIM_v10_System_Files/Scheduling/print_schedule_pLOG.m

function [RES_USAGE] = print_schedule_pLOG(PN)

% function [RES_USAGE] = print_schedule_pLOG(PN)

% function [RES_USAGE] = print_schedule_process_LOG_file(PN) 

%

% output: 

%   RES_USAGE summary: [number_of_resources X 2] matrix

%       column-1: number of times each resource was used. 

%       column-2: total time of usage of each resource 



%

%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 August 2013

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



res = PN.system_resources;

Rs = PN.No_of_system_resources;

LOG = PN.Resource_usage_LOG;



[rows] = size(LOG, 1); 

% Summary for each resource: [No of times used, Station Time]: 

RES_USAGE = zeros(Rs, 2);  

disp('  '); disp('RESOURCE USAGE: ');



% IMPORTANT: LOG file row

% [resource, transition, start_time, end_time, resource_instance]   

for current_res = 1:Rs, % no_of_resources,

    res_name = res(current_res).name; 

    disp('  '); disp(['RESOURCE INSTANCES OF ***** ', res_name, ' *****']);

    max_instances = PN.system_resources(current_res).max_instances;

    % summary for EACH res instance: [no of times used, total time used]

    res_instances_usage = zeros(2, max_instances); 

    

    for i = 1:rows,

        if eq(LOG(i,1), current_res),

            % display:  transition name  start_time end_time

            ti = LOG(i, 2); % transition  index

            start_time = LOG(i,3);  end_time   = LOG(i,4);

            res_instance = LOG(i,5);

            

            transition_name = PN.global_transitions(ti).name; 

            task_time = end_time - start_time;

            res_instances_usage(1, res_instance) = ...

                res_instances_usage(1, res_instance) + 1;

            res_instances_usage(2, res_instance) = ...

                res_instances_usage(2, res_instance) + task_time;            

            

            % !!!!!!!!!!task_time can be zero

            if (task_time),  % task_time is not zero

                % print_schedule_pLOG_print_each_resource_instance_firing

                print_schedule_pLOG_pERIF(max_instances,transition_name,...

                    res_name, res_instance, start_time, end_time);

            end; % if (task_time),  

        end; % if eq(LOG(i,1), current_res),

    end; % for i = 1:rows, 

    

    % summarize

    % print summary for each resource

    print_schedule_pLOG_pS4ER(max_instances,res_name,res_instances_usage);

    

    % res_instances_usage

    total_firings =  sum(res_instances_usage(1, :));  

    total_time = sum(res_instances_usage(2, :));  

    RES_USAGE(current_res, 1) = total_firings;

    RES_USAGE(current_res, 2) = total_time;

    %disp([res_name, ':  Total firings: ', num2str(total_firings)]); 

    %disp([res_name, ':  Total Time spent: ', num2str(total_time)]); 

end;








GPenSIM_v10_System_Files/Scheduling/print_schedule_pLOG_pERIF.m

function [] = print_schedule_pLOG_pERIF...

    (max_instances, transition_name, res_name, res_instance, start_time, end_time)

% function [] = print_schedule_pLOG_pERIF...

%       (max_instances, transition_name, res_name, res_instance, start_time, end_time)

% print_schedule_pLOG_print_each_resource_instance_firing



if eq(max_instances, 1),

    disp([transition_name, ' [', num2str(start_time), ...

        ' : ', num2str(end_time), ']']);                                

else % max_instances > 1

    disp(['(',res_name,'-',int2str(res_instance),...

        '):   ',transition_name, ' [', ...

        num2str(start_time),' : ',num2str(end_time), ']']);            

end;








GPenSIM_v10_System_Files/Scheduling/print_schedule_pLOG_pS4ER.m

function [] = print_schedule_pLOG_pS4ER...

    (max_instances, res_name, res_instances_usage)

% function [] = print_schedule_pLOG_pS4ER...

%       (max_instances, res_name, res_instances_usage)

% print_schedule_pLOG_print_summary_for_each_resource





if eq(max_instances, 1),

    disp(['Resource Instance: ',res_name,':: Used ',...

        int2str(res_instances_usage(1,1)),' times. ', ...

        'Utilization time: ', int2str(res_instances_usage(2,1))]);

else

    for j = 1:max_instances,

        disp(['Resource Instance: (', res_name, '-', ...

            int2str(j),  '):: Used ',...

            int2str(res_instances_usage(1,j)), ' times.  ', ...

            'Utilization time: ', int2str(res_instances_usage(2,j))]);

    end;

end;






GPenSIM_v10_System_Files/Scheduling/prnschedule.m

function [LE,RES_USAGE,completion_time,LT,Total_time_at_Ks] = prnschedule(PN)

%function [LE,RES_USAGE,completion_time,LT,Total_time_at_Ks]=prnschedule(PN)

%   print schedule

% For every resource utilized, this fundtion prints

% the transition that used the resource, start time  and end time

% of utilization



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 August 2013

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



LOG = PN.Resource_usage_LOG;

if isempty(LOG),

    LE =[];  RES_USAGE=[]; 

    disp('No resources used ...' )

    return

end;



res = PN.system_resources;

Rs = PN.No_of_system_resources;

Ts = PN.No_of_transitions;

completion_time = PN.completion_time; %   wrong before:  LOG(end, end-1);



Sum_Resource_Cost = 0;



% process LOG file 

[RES_USAGE] = print_schedule_pLOG(PN);

%   RES_USAGE is [number_of_resources X 2] matrix

%       column-1: number of times each resource was used. 

%       column-2: total time of usage of each resource 



disp(' '); disp('RESOURCE USAGE SUMMARY: '); 

for i = 1:Rs,

    res_name = res(i).name; 

    total_occasions = RES_USAGE(i,1);

    total_time = RES_USAGE(i,2);

    disp([res_name, ':  Total occasions: ', num2str(total_occasions), ...

        '   Total Time spent: ', num2str(total_time)]); 

    res_fcost = res(i).rc_fixed;

    res_vcost = res(i).rc_variable;

    resource_usage_cost = (total_occasions * res_fcost) + ...

                          (total_time * res_vcost); 

    if resource_usage_cost, % not zero 

        disp([res_name, ':  Total resource usage cost: ', ...

        num2str(resource_usage_cost)]); 

    end;

    Sum_Resource_Cost = Sum_Resource_Cost + resource_usage_cost;        

end;



% Calculate Line Time (LT)

LT = 0; % Line Time (LT)

K = 0; % Total number of server instances

for i = 1:Rs,

    instances = PN.system_resources(i).max_instances;

    K = K + instances;

    MAX_CAP = PN.system_resources(i).MAX_CAP;

    if isinf(MAX_CAP),

        LT = LT + (instances * completion_time);

    else

        LT = LT + (instances * MAX_CAP);

    end;

end;

Total_time_at_Ks = sum(RES_USAGE(:, 2));

LE = Total_time_at_Ks * 100/LT;  % line efficiency



% cost incurred due to transition firings

Sum_Firing_cost = CostOfFirings(PN);

Total_Costs = Sum_Resource_Cost + Sum_Firing_cost;



disp('  ');



disp('*****  LINE EFFICIENCY AND COST CALCULATIONS: *****');

disp(['  Number of servers:  k = ', num2str(Rs)]);

disp(['  Total number of server instances:  K = ', num2str(K)]);

disp(['  Completion = ', num2str(completion_time)]);

disp(['  LT = ', num2str(LT)]);

disp(['  Total time at Stations: ', num2str(Total_time_at_Ks)]);

disp(['  LE = ', num2str(LE), ' %']);

%disp(['  SI = ', num2str(SI)]);

disp('  ** ');

disp(['  Sum resource usage costs: ', num2str(Sum_Resource_Cost), ...

    '   (', num2str(Sum_Resource_Cost*100/Total_Costs), '% of total)']);

disp(['  Sum firing costs: ', num2str(Sum_Firing_cost), ...

    '   (', num2str(Sum_Firing_cost*100/Total_Costs), '% of total)']);

disp(['  Total costs:  ', num2str(Total_Costs)]);

disp('  ** ');










GPenSIM_v10_System_Files/Scheduling/write_def.m

function [] = write_def(set_of_Ps, set_of_Ts, set_of_As)

% function [] = write_def(set_of_Ps, set_of_Ts, set_of_As)



PDFfileName = 'def_def.m'; 

fid = fopen(PDFfileName, 'w'); % open the file with write permission



%lineStr = ['% GPenSIM PDF file generated from PNML file "', PNMLfile , '"'];

%fprintf(fid, '%s\n', lineStr);

lineStr = ['% DEF: ', PDFfileName] ; fprintf(fid, '%s\n\n', lineStr);

lineStr = 'function [png] = def_def()'; fprintf(fid, '%s\n\n', lineStr);

lineStr = ['png.PN_name = ', char(39), 'DEFxxx', char(39), ';'];

fprintf(fid, '%s\n', lineStr);



pairs = 0;

lineStr = 'png.set_of_Ps = {';

for i = 1:length(set_of_Ps),

    pairs = pairs + 1;

    if eq(pairs, 7),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '          ';

        pairs = 0;          

    end;          

    lineStr = [lineStr, char(39), set_of_Ps{i}, char(39),','];

end;

lineStr=[lineStr(1:end-2), char(39), '};']; fprintf(fid,'%s\n',lineStr);



pairs = 0;

lineStr = 'png.set_of_Ts = {';

for i = 1:length(set_of_Ts),

    pairs = pairs + 1;

    if eq(pairs, 7),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '          ';

        pairs = 0;          

    end;          

    lineStr = [lineStr, char(39), set_of_Ts{i}, char(39),','];

end;

lineStr=[lineStr(1:end-2),char(39),'};']; fprintf(fid,'%s\n',lineStr);



lineStr = 'png.set_of_As = {';

arcs = 0;

for i = 1:3:length(set_of_As),

    arcs = arcs + 1;

    if eq(arcs, 4),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '       ';

        arcs = 0;

    end;        

    lineStr = [lineStr, char(39), set_of_As{i}, char(39),','];

    lineStr = [lineStr, char(39), set_of_As{i+1}, char(39),','];

    lineStr = [lineStr, int2str(set_of_As{i+2}), ', '];    

end;

lineStr = [lineStr(1:end-2), '};']; fprintf(fid, '%s\n', lineStr);



fclose(fid);






GPenSIM_v10_System_Files/SPNBOX-Functions/actn.m

function [Dma, Dpa, Dmra, Dpra, TA, unique] = actn(Dm, Dp, X, Dcm, Dcp, upd)

% ACTN - The active subnet of a Petri net
%
% [Dma, Dpa, Dmra, Dpra] = actn(Dm, Dp)
%
% [Dma, Dpa, Dmra, Dpra] = actn(Dm, Dp, X)
%
% This function computes the maximal subnet of the Petri net 
% structure which can be made live and does not contain  
% transitions in X. In contrast, the function PART only removes  
% source places and the transitions thus detected as impossible
% to be made live. This is the difference between the active 
% subnet produced by ACTN and that of PART. 
%
% For convenience, the outcome is produced as matrices of the 
% same size as (Dm, Dp): (Dma, Dpa) and also at reduced size: 
% (Dmra, Dpra), where 'm' stands for '-' and 'p' for '+'.
%
% [Dma, Dpa, Dmra, Dpra] = actn(Dm, Dp, X, Dma, Dpa, upd)
%
% In this format ACTN only makes an update, if upd is not zero.
% The update is done as follows: the transitions of the active
% subnet are found based on the current Dma and Dpa. Then the 
% places of the active subnet are found. 
%
% See also NLTRAN. 

% Written by Marian V. Iordache, miordach@nd.edu

if nargin < 6, upd = 0; end
if nargin < 3, X = []; end

[m, n] = size(Dm);

if upd == 0
   nlt = nltrans(Dm, Dp, X);
else
   [m0, n0] = size(Dcm);
   tl0 = [sum(Dcm+Dcp,1), zeros(1,n-n0)];  
   tl1 = [zeros(1, n0), ones(1, n-n0)];
   pl1 = [zeros(m0, 1); ones(m-m0, 1)];
   % tl0: the transitions of the given act. subnet
   % tl1 and pl1: the new places and transitions
   tl = tl0;
   while ~isempty(find(tl))
      pl = and(pl1, sum(Dm(:,find(tl)),2)); % pl = \bullet tl\cap pl1
      tl = and(tl1, sum(Dp(find(pl),:),1));
      tl0 = tl0 + tl;
   end
   nlt = ~tl0;
end

ltn = find(~nlt);
lpn = find(sum(Dp(:,ltn),2));

Dma = zeros(m,n); Dpa = Dma;
Dmra = Dm(lpn, ltn);
Dpra = Dp(lpn, ltn);
Dma(lpn, ltn) = Dmra;
Dpa(lpn, ltn) = Dpra;
TA = ltn;

if nargout > 5 % set unique to zero if active subnets with smaller support exist
    unique = isunique(Dp-Dm, nlt, X); 
end


% =========================================================

function unique = isunique(D, nlt, X)

[m, n] = size(D);
z = ones(1,n); 
if ~isempty(X), z(X) = 0; end
unique = 1; 
vlb = zeros(n,1);
vub = Inf*ones(n,1);
opt = optimset('Display','off','LargeScale','off');      
% opt = optimset('Display','off');% to be used for the future version of linprog
for i = find(~nlt(:)')
    z1 = z;
    z1(i) = 0;
    ind = find(z1);
    Dx = [D(:,ind); ones(1,length(ind))]; B = [zeros(m, 1); 1]; 
    f = ones(1,length(ind));% we solve a feasibility problem, so the value of f is not important
    [x1, f, flag] = linprog(f, -Dx, -B, [], [], vlb(ind), vub(ind), [], opt);
    if flag >= 0 % flag > 0 if feasible
        if ~flag
            warning('LINPROG failure ...');
        end
        unique = 0;
        break;
    end
end








GPenSIM_v10_System_Files/SPNBOX-Functions/admcon.m

function [l, hw] = admcon(s_list,Dm,Dp,ipl,dpl,opl,apl,ntr,M,Tuc,Tuo,DI)

% ADMCON - A procedure to find admissible constraints for siphon control
%
% [a, how] = admcon(s_list, Dm, Dp, ipl, dpl, opl, apl, ntr, M, Tuc, Tuo, Di)
%
% s_list: s_list(i) = 1 if place i is in the siphon, else 0. (Place i 
% has the index i in the incidence matrix D.)
%
% Dm and Dp: the input and output incidence matrices of the Petri net
% (places -> rows and transitions -> columns.)
%
% ipl, dpl, opl: the set of independent, dependent and original places.
%
% apl: the set of places of the active subnet.
%
% ntr: the set of new transitions (those resulted through transition split).
%
% M: the matrix expressing the marking of dpl in terms of that of ipl.
%
% Tuc, Tuo: the sets of the uncontrollable and unobservable transitions
% of the original (target) Petri net. 
%
% Di: the incidence matrix of the target Petri net; Tuc, Tuo are specified
% with respect to Di.
%
% For unspecified arguments, use the empty array [].
%
% a - is a vector such that a'*m >= 1 is admissible.
% 
% how - is set to 0 if no admissible constraint could be found.

% Written by Marian V. Iordache, miordach@nd.edu

hw = 1;

[m, n] = size(Dm);

l = reshape(s_list~=0, m, 1);

if isempty(Tuc) & isempty(Tuo), return; end

D = Dp - Dm;
Ds = D(:,ntr);
d = zeros(m,1); d(apl) = 1;
% npr - is the set of new places which resulted through transition split;
% npr is the postset of ntr.

npr = sum(Dp(:,ntr),2);

% We are interested only in indep places of opl and dep. places of 
% opl in order to check admissibility with regard to Tuc and Tuo.

idx = [];
for i=1:length(ipl)
    if ~isempty(find(opl == ipl(i)))
        idx = [idx, i];
    end
end
mx = max([max(opl), max(ipl), max(dpl)]);
%bopl = zeros(1,mx); bdpl = bopl; bopl(opl) = 1;
%for i = 1:length(dpl)
%    bdpl(dpl(i)) = i;
%end
%ipl = find(bopl(ipl));
%dpl = find(bopl(dpl)); % dependent places which are original, if any
%%M = M(bdpl(dpl),:);

mi = length(ipl);
md = length(dpl);
E = eye(mi);
Z = zeros(mi+md, mi);
for i = 1:mi
    Z(ipl(i),:) = E(i,:);
end
for i = 1:md
    Z(dpl(i),:) = M(i,:);
end
Z = Z(:,idx);
%Z = Z(:,opl);

Auc = Z*DI(:,Tuc); Auo = Z*DI(:,Tuo);
si = find(s_list);

DX = [Auc, Auo, -Auo, -Ds, d]';

[m1, n1] = size(DX); 
b = zeros(m1, 1); b(m1) = 1;

if DX*l >= b
    return
end
np = nlplace(DX(:,si), b); % nlplace is defined below
p = si(find(~np));
bapl = zeros(1,mx); bapl(apl) = 1;
pr = find(bapl(p));
if length(pr) < 2 % failure if less than two places of p in the active subnet
    hw = 0;
    return
end
EX = eye(length(p)); 
DY = DX(:,p);
[z, u] = size(DY);
A  = [EX; DY]; B = [ones(length(p),1); b];
f  = sum(Dm.*(D<0),2); f = f(p); % attempt to minimize the weight of output 
% connections which result for the control place enforcing the admissible 
% constraint. This is a suboptimal solution. 

%[res, how] = solve_ip(f, A, B);
[res, how] = ip_solve(A, B, f);
l = zeros(mx,1);

if length(how) == 2
    if how == 'ok'
        l(p) = res;
    else 
        hw = 0;
    end
end


% -----------------------------------
% A procedure very similar to nltrans

function [dtr] = nlplace(D, b)

[m0, n0] = size(D);

A = [D'; -eye(m0)];

m = m0+n0;          % A is m by n
n = m0;

cov = zeros(n0,1);  % cov(i) will be set to 1 if t_i
                    % belongs to some nonnegative invariant
                    % x, i.e. x'*A = 0 and x >= 0

B = b;
B(n+1) = 1;
f = ones(m,1);
vlb = zeros(m,1);
vub = 1e6*ones(m,1);

ilst = ones(1,n0); ilist = find(ilst);
opt = optimset('Display','off','LargeScale','off');
% opt = optimset('Display','off');% to be used for the future version of linprog

for i = ilist
    if cov(i) == 0
        v = zeros(1,m);
        v(i) = 1;
        M = [A'; v]; xlen = length(B);
        Meq = M(1:n,:); Beq = B(1:n); Min = M(n+1:xlen,:); Bin = B(n+1:xlen);
        %[x, lam, how] = lp(f, -M, -B, vlb, vub, [], n, -1);
        [x, lam, flag] = linprog(f, -Min, -Bin, Meq, Beq, vlb, vub, [], opt);

        %if grp(how, 'infeasible') == 0
        if flag > 0
            x = x .* (abs(x) > 1e-10);
            cov = cov | x(1:n0);
        end
    end
end

dtr = ~cov(1:n0);








GPenSIM_v10_System_Files/SPNBOX-Functions/ar2pn.m

function [Dm, Dp, ap, at] = ar2pn(ar)

% AR2PN - transform cell array to Petri net
%
% [Dm, Dp, ap, at] = ar2pn(ar)
%
% The format of ar should be: 
% * ar{i,1} is an array of transitions (e.g. {1, 't2', 'tc', 4})
% * ar{i,2} is the name of the place (e.g. 'pc')
% * ar{i,3} is an array of transitions (similar to ar{i,1})
% * for generalized Petri nets, write for instance {{1, 2}, 't2', {'tc', 3}, 4}
%   if transition 1 has the arc of weight 2 and tc of weight 3.
% ar{i,1} stands for the preset of ar{i,2} and ar{i,3} for its postset.
%
% ap and at are arrays: ap{i} is the name of the place corresponding
% to the row i of Dm and Dp. Similarly, at{j} is the name of the transi-
% tion of the column j.
%
% Example:
%
% AR = {{2,6}, 'p1', {1,5}; {1,4}, 'p2', {2,3,5}; {3,{7,4}}, 'p3', {4,5}; 
%       {5}, 'p4', {6,7}};
% [Dm, Dp, ap, at] = ar2pn(AR);

% Written by Marian V. Iordache, miordach@nd.edu

% M. Iordache, Sep 6, 2000.

[m, n] = size(ar);

ap = [];
at = [];
for i = 1:m
   [p, ap] =  mform(ar{i,2}, ap);
   cc = ar{i,1};
   u = length(cc);
   for j = 1:u
      if grp(class(cc), 'cell')
         if grp(class(cc{j}), 'cell')
            cx = cc{j}{1};
            w = cc{j}{2};
         else
            cx = cc{j};
            w = 1;
         end
      else
         cx = cc(j);
         w = 1;
      end
      [t, at] = mform(cx, at);
      if p & t
         Dp(p, t) = w;
      end
   end
   
   cc = ar{i,3};
   u = length(cc);
   for j = 1:u
      if grp(class(cc), 'cell')
         if grp(class(cc{j}), 'cell')
            cx = cc{j}{1};
            w = cc{j}{2};
         else
            cx = cc{j};
            w = 1;
         end
      else
         cx = cc(j);
         w = 1;
      end
      [t, at] = mform(cx, at);
      if p & t
         Dm(p, t) = w;
      end
   end
end

m = length(ap);
n = length(at);

[m1, n1] = size(Dp);
if m1 < m, Dp = [Dp; zeros(m-m1, n1)]; end
if n1 < n, Dp = [Dp, zeros(m, n-n1)];  end

[m1, n1] = size(Dm);
if m1 < m, Dm = [Dm; zeros(m-m1, n1)]; end
if n1 < n, Dm = [Dm, zeros(m, n-n1)];  end



function [p, apf] = mform(cc, ap) 
% insert cc in ap, or just give its index if it already exists

if grp(class(cc), 'double')
   cc = sprintf('%g', cc);
end
fl = isempty(ap);
if ~fl
   p = find(strcmp(cc, ap));
   if isempty(p)
      fl = 1;
   end
end
if isempty(cc)
   p = 0;
elseif fl
   s = 1 + length(ap);
   ap{s} = cc;
   p = s;
end
apf = ap;







GPenSIM_v10_System_Files/SPNBOX-Functions/asiph.m

function [MS, NMS] = asiph(Dm, Dp, lst, PS, Dma, Dpa, verb)

% ASIPH - find minimal active siphons: direct implementation
%
% [MS, NMS] = asiph(D)
%
% [MS, NMS] = asiph(D^-,D^+,list,PAS, Dma, Dpa)
%
% [MS, NMS] = asiph(D^-,D^+,list,PAS, Dma, Dpa, verb)
%
% 'list' is an optional argument that should specify a subset of 
% {1, ..., m}, where m is the number of rows of the incidence matrix. 
% When 'list is used, only act. siphons that include one or more of the
% places from 'list' are returned. This feature allows the program to
% run faster. However note that in this case the result is the set of
% smallest act. siphons that include the places from the list; this includes
% the set of minimal act. siphons that contain places from list, but it may 
% include other act. siphons as well. Therefore the 3rd argument is useful
% when it is known (from theoretical considerations) that all returned 
% act. siphons are minimal. This is the case in SDP. If list = [], the
% program sets it to the default value list = 1:m.
%
% The columns of PAS are already known active siphons. Dma and Dpa are
% the incidence matrices of the active subnet.
%
% When Dma and Dpa are omitted, the maximal active subnet is assumed.
%
% MS is the updated PAS, and NMS the new minimal active siphons. 
%
% verb (default is 1) stands for verbosity. If verb = 1, the program will
% display some information about its progress.
%
% See also MSIPH, SIPH2, MINSIPH

% Written by Marian V. Iordache, miordach@nd.edu

% lst feature is not yet fully implemented! (the case when a source place 
% appears in the list has not been considered).

if nargin == 1
    D = Dm;
    Dm = -D.*(D < 0); 
    Dp =  D.*(D > 0); 
end

chk_data(Dm,Dp);
[m,n] = size(Dm);
x = 0;

if isempty(Dm), MS = Dm; NMS = MS; return; end

if nargin < 3, lst = 1:m; end

if isempty(lst), lst = 1:m; end

if nargin < 4, PS = zeros(m,0); end

if nargin < 5,  Dma = []; Dpa = [];  end

if nargin < 7, verb = 1; end

overb = verb;
if strcmp(class(verb),'double'), verb = verb~=0; end
if strcmp(class(verb),'struct'), ics = verb; verb = 2; end 

[m2, f] = size(PS);
newidx = zeros(1,f);

if m ~= m2
  error('Dimensions of 1-st, 2-nd and 4-th arguments do not agree')
end

chk_data(Dma, Dpa);
if isempty(Dma)
    [Dma, Dpa] = actn(Dm, Dp); % compute the active subnet
end
emrow = find(~sum(Dma+Dpa,2));
nerow = find(sum(Dma+Dpa,2));
as = PS;
lsta = 1:m;
lsta = lsta(nerow); % do not include in list unused places
as(emrow,:) = 0;  % transform active siphons to siphons of the active subnet
[u, v] = size(as);
as = checkv(as'); % remove repeated occurences

if isempty(lsta), MS = zeros(m,0); NMS = MS; return, end
tst = (Dma == Dm) & (Dpa == Dp);
if tst   % repetitive net
    sx = eye(m);
    sx = sx(:,lst);
else     % nonrepetitive net
    lst = 1:m; % TO BE REMOVED WHEN lst feature is implemented !!
    sx = asiph(Dma, Dpa, lsta, as', [], [], overb); % (minimal) siphons of the active subnet
end
[u, v] = size(sx);
MNS = PS'; %zeros(0,m); % set of minimal active siphons
NS  = zeros(0,m); % set of siphons of the active subnet which are not active siphons
for i = 1:v
    csiph = find(sx(:,i));
    pres_t = find(sum(Dp(csiph,:),1));
    post_t = find(sum(Dm(csiph,:),1));
    prest = zeros(1,n); prest(pres_t) = 1;
    postt = zeros(1,n); postt(post_t) = 1;
    ck = ~sum(xor(prest, postt&prest));
    if ck
        [MNS, newidx] = ins(MNS, sx(:,i)', newidx); %[MNS; sx(:,i)'];
    else
        NS  = [NS; sx(:,i)'];
    end
end

DM = Dm; DP = Dp; 
Dm = (Dm ~= 0); Dp = (Dp ~= 0);

% the set of input transitions of each place

it = Dp;

% number of input places of each transition

nip = sum(Dm,1);

% set of input places of each transition

pre_t = zeros(0,m);
for i = 1:n
    z = find(Dm(:,i));
    k = m-length(z);
    pre_t = [pre_t; z', zeros(1,k)];
end

source_t = sum(sum(Dp,1)&(sum(Dm,1) == 0));
% source_t stores the number of source transitions.

% main iteration

[u, v] = size(NS);
for i = 1:u
    M = NS(i,:);
    newplaces = M;
    intrans = sum(Dp(find(M),:), 1);
    otrans  = sum(Dm(find(M),:), 1);
    newtrans = xor(intrans, intrans& otrans); 
    N = M;

    while 1   % 
       intrans = sum(Dp(find(M(1,:)),:), 1);
       otrans  = sum(Dm(find(M(1,:)),:), 1);
       newtrans = xor(intrans, intrans& otrans); 
       
       MT = zeros(0,m);
       NT = MT;
       tt = newtrans;
       %tt = sum(it(find(newplaces(j,:)),:),1); 
       % tt(i)~=0 iff t_i input transition
       ttl = find(tt);   % ttl is the set of input transitions
       k = length(ttl);  % number of input transitions
       counter = ones(1,k);
       limit = nip(ttl); % limit of counter
       flg = 1;
       while flg  
          % loop to create new rows; flg is (counter <= limit)
          plc = diag(pre_t(ttl(1:k),counter(1:k))); 
          % plc: the input places
          nrow = zeros(1,m);
          tst = 1;  % if exists plc(i) = 0, the path cannot be  
          if isempty(plc) == 0     % in a siphon, because there
             tst = ~sum(plc == 0);% are source transitions
          end
          if tst                
             nrow(plc) = 1;        
             nnewplaces = nrow & (~M(1,:));% the new newplaces
             nrow = nrow | M(1,:);
             ck = check(MNS,nrow);
             intrans = sum(Dp(find(nrow),:), 1);
             otrans  = sum(Dm(find(nrow),:), 1);
             newtrans = xor(intrans, intrans& otrans); 
             % ck = 1 if nrow does not contain a min. siphon.
             if newtrans == 0 & ck
                flg = 0;
                [MNS, newidx]=ins(MNS,nrow,newidx);% update min. siphons
                %MNS = [MNS; M(1,:)];
                %MT = zeros(0,m);
                %NT = MT;
                %break;
                %end
             elseif ck 
                if check2(M, nrow)
                   MT = [MT; nrow];
                   NT = [NT; nnewplaces];
                end
             end
          end
          
          for a=1:k                   % Update of the counter
             if counter(a) < limit(a)
                counter(a) = counter(a) + 1;
                flg = 1;
                break
             else
                counter(a) = 1;
                flg = 0;
             end
          end
       end  % end code for new rows
       
       M = [M; MT]; % matrix of tentative siphons
       N = [N; NT]; % matrix of new places in each of the tentative siphons
       
       [nnx, f] = size(M);
       M = M(2:nnx,1:m);
       N = N(2:nnx,1:m);
       newplaces = N;
       if isempty(newplaces)
          break
       end
    end  % end while
    x = floor(100*i/u);
    if verb == 1
       if i == 1
          bck(5,0);fprintf(': ');
       elseif x < 10
          bck(2,0);
       else
          bck(3,0);
       end
       fprintf('%d%%', x);
    elseif verb == 2
       if ishandle(ics.hdl), 
           set(ics.hdl,'String',[ics.string, sprintf('%d%%', x)],'Position',ics.pos); 
           figure(ics.ghdl);
       end
    end
 end      % end big for
 
if isempty(MNS) 
    if source_t == 0
        MNS = ones(1,m);  % returns the whole set of places if no 
    else                  % other siphon was found
        MNS = zeros(0,m); % returns empty if no siphon was found 
    end                   % and there are source transitions
    newidx = find(~source_t);
end
MS = MNS';
NMS = MS(:,find(newidx));


% ========================================

function [R, idx] = ins(MNS, vect, newidx)

[j,k] = size(MNS);
fl = ones(1,j);

tst = 1;
for i = 1:j
    z = MNS(i,:) - vect;
    y = sum(z);
    if z >= 0 
        if tst
            if y
                MNS(i,:) = vect;
                newidx(i) = 1;
            end
            tst = 0;% tst=0 shows that vect is added to MNS.
        else
            fl(i) = 0;          % mark siphon as not minimal
            newidx(i) = 0;
        end
    end
end

idl = find(fl);
if tst
    R = [MNS(idl,:); vect];
    idx = [newidx(idl), 1];
else
    R = MNS(idl,:);
    idx = newidx(idl);
end

% =====================================

function [ck] = check(MNS, nrow)

[j,k] = size(MNS);

if sum(nrow~= ones(1,k)) == 0
    ck = 0;
    return;
end

for i = 1:j
if nrow >= MNS(i,:)
        ck = 0;
        return
    end
end
 
ck = 1;

% =====================================

function [ck] = check2(MNS, nrow)  % this variant checks equality

[j,k] = size(MNS);

if sum(nrow~= ones(1,k)) == 0
    ck = 0;
    return;
end

for i = 1:j
if nrow == MNS(i,:)
        ck = 0;
        return
    end
end
 
ck = 1;

% =====================================

function [res] = checkv(dt)

[j, k] = size(dt);

if isempty(dt), res = dt; return; end

res = dt(1,:);
z = 1;

for i = 2:j
    flg = 1;
    for u = 1:z
        if res(u,:) == dt(i,:)
            flg = 0;
            break;
        end
     end
     if flg == 1, res = [res; dt(i,:)]; z = z+1; end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/avpr.m

function [str] = avpr(x, chr,opt)

% AVPR - Transforms a vector in a string to be used for displaying
% equations/inequalities.
%
% [str] = avpr(x)
%
% Use the format below to specify the variable name in var (default name 
% is 'm'). 
%
% [str] = avpr(x,var)
%
% Use the format below to generate a tex description with indices
%
% [str] = avpr(x,var,1)

% Written by Marian V. Iordache, miordach@nd.edu

if nargin < 2, chr = 'm'; end
 
if nargin < 3, opt = 0; end

b1 = ''; e1 = '';
if opt
   b1 = '_{'; e1 = '}';
end

ind = find(x);
n = length(ind);
if n < 1
    str = '';
    return
elseif n == 1
    if x(ind) == 1
        str = sprintf('%s%s%d%s',chr,b1,ind,e1); 
    elseif x(ind) == -1
        str = sprintf('-%s%s%d%s',chr,b1,ind,e1); 
    else
        str = sprintf('%g%s%s%d%s',x(ind), chr,b1,ind,e1); 
    end
    return
end

if x(ind(1)) == 1 
    z = sprintf('%s%s%d%s', chr, b1, ind(1), e1);
elseif x(ind(1)) > 0
    z = sprintf('%g%s%s%d%s', x(ind(1)), chr, b1, ind(1), e1);
elseif x(ind(1)) == -1
    z = sprintf('-%s%s%d%s', chr, b1, ind(1), e1);
else
    z = sprintf('%g%s%s%d%s', x(ind(1)), chr, b1, ind(1), e1);
end
str = z;

for i = 2:n
    if x(ind(i)) == 1 
        z = sprintf('+%s%s%d%s', chr, b1, ind(i), e1);
    elseif x(ind(i)) > 0
        z = sprintf('+%g%s%s%d%s', x(ind(i)), chr, b1, ind(i), e1);
    elseif x(ind(i)) == -1
        z = sprintf('-%s%s%d%s', chr, b1, ind(i), e1);
    else
        z = sprintf('%g%s%s%d%s', x(ind(i)), chr, b1, ind(i), e1);
    end
    str = [str, z];
end








GPenSIM_v10_System_Files/SPNBOX-Functions/chk_con2.m

function [res] = chk_con2(L,B,l,b)

% res = chk_con2(L,B,l,b)
%
% Checks consistency of the set of constraints Lx >= B and lx< b, 
% where x should be a nonnegative integer vector. 
% 'l' is expected to be a 1-D vector.
%
% If the system is consistent, the function returns a feasible 
% solution. So 'res' is a nonnegative integer vector x such
% that Lx >= B and lx < b. If res is empty, then the constraint 
% lx >= b is redundant for Lx >= B.
%
% CHK_CON2 is the old version of CHK_CONS. It is expected to be
% slower than CHK_CONS. However, CHK_CON2 is simpler, and so it
% may be more reliable. 

% Written by Marian V. Iordache, miordach@nd.edu

[m,n] = size(L);
n2 = length(l);

if isempty(l) & isempty(b) == 0
    error('Bad (l,b) constraint: l empty, b nonempty');
elseif m ~= length(B)
    error('Dimensions of L and B do not agree');
elseif isempty(l)
    l = [];
    n2 = n;
else
    l = reshape(l, 1, n2);
end

if isempty(L) & isempty(B) == 0 
    error('Bad (L,B) constraint: L empty, B nonempty'); 
elseif 1 ~= length(b) & isempty(l) == 0
    error('Dimensions of l and b do not agree or l is not a vector');
elseif isempty(L) 
    n = n2; 
    if isempty(l) & n ~= 0
       res = zeros(n,1);
       return;
    else
       res = 0;
       return;
    end
end 
 
if n2 ~= n
    error('L and l do not have the same number of columns');
end

ind = find(sum([L;l]~=0,1));   
if length(ind) ~= n
    L = L(:,ind); 
    if isempty(L), res = zeros(n,1); return; end
    if isempty(l) 
        l = [];
    else
        l = l(ind); 
    end
    z = chk_con2(L,B,l,b);
    if isempty(z)
        res = zeros(n,0);
        return
    end
    res = zeros(n,1);
    res(ind) = z;
    return
end

% Choosing swpol, with regard to branch policy is solve_ip.

ln = l;   
ln(find(~l)) = realmin;
[mn, ind] = sort(abs(b./ln));

fprintf('.');
swpol = ind;
%swpol = [ind, find(~l)]
idx = 1;


if isempty(L)
    Lx = -l;
    Bx = -b+1;
elseif isempty(l)
    Lx = L;
    Bx = B;
else
    Lx = [L; -l];
    Bx = [B; -b+1];
end
res = ip_solve(Lx, Bx, [], [], [], 0);
%if isempty(l) == 0
   %res = solve_ip([],Lx, Bx, swpol, idx,0,1/eps); 
%else
   %res = solve_ip([],Lx, Bx,[],[],0,1/eps);
%end








GPenSIM_v10_System_Files/SPNBOX-Functions/chk_cons.m

function [res] = chk_cons(L,B,l,b,vrb)

% CHK_CONS - Checks constraint consistency
%
% res = chk_cons(L,B)
%
% res = chk_cons(L,B,l,b)
%
% Checks consistency of the set of constraints Lx >= B and lx< b, 
% where x should be a nonnegative integer vector. 
% 'l' is expected to be a 1-D vector.
%
% If the system is consistent, the function returns a feasible 
% solution. So 'res' is a nonnegative integer vector x such
% that Lx >= B and lx < b. If res is empty, then the constraint 
% lx >= b is redundant for Lx >= B. When L, l equal []: res = 0.

% Written by Marian V. Iordache, miordach@nd.edu

LR = L; BR = B; lR = l; bR = b;

if nargin < 4, l = []; b = []; end
if nargin < 5, vrb = '.'; end

[m,n] = size(L);
n2 = length(l);

if isempty(l) & isempty(b) == 0
    error('Bad (l,b) constraint: l empty, b nonempty');
elseif m ~= length(B)
    error('Dimensions of L and B do not agree');
elseif isempty(l)
    l = zeros(0,n);
    n2 = n;
else
    l = reshape(l, 1, n2);
end

if isempty(L) & isempty(B) == 0 
    error('Bad (L,B) constraint: L empty, B nonempty'); 
elseif 1 ~= length(b) & isempty(l) == 0
    error('Dimensions of l and b do not agree or l is not a vector');
elseif isempty(L) 
    n = n2; 
    if isempty(l) & n ~= 0
       res = zeros(n,1);
       return;
    else
       res = 0;
       return;
    end
end 
 
if n2 ~= n
    error('L and l do not have the same number of columns');
end

L = [L; -l]; B = [B; -b+1]; L0 = L; B0 = B;
[m, n] = size(L); 
ind = 1:n;% the position in the original L of the current variables
tl = [];
vlb = zeros(1, n); vub = 1/eps*ones(1,n); vubmax = vub;
while 1
    [mc, nc] = size(L);

    % find rows i such that L(i,:) <= 0

    v = sum(L> 0, 2);
    nind = find(~v);

    % the case in which such a row i has B(nind)>0 means no solution

    if sum(B(nind)>0)  
        res = [];
        return;
    end

    % remove variables j such that L(i,j) < 0 on the rows i satisfying in 
    % addition to L(i,:) <= 0 also B(i) = 0 (they must be zero).

    xind = find(~B(nind));
    nind = nind(xind);
    if ~isempty(nind)
        temp = sum(L(nind,:) < 0, 1);
        zind = find(temp);
        cind = find(~temp);
        vub(ind(zind)) = 0;
        ind = ind(cind);
        L = L(:, cind); 
        if isempty(L) & sum(B>0), res = []; return; end
        % here we detect the case when L gets 0 columns and B > 0: this is
        % infeasible since the eliminated variables (which correspond to
        % the columns) must be 0, hence Lp*x = 0 < B (Lp: L before removing
        % the columns above)
    end

    % Remove the null rows or the rows such that B(i) = 0 and L(i,:) >= 0

    if isempty(L), break; end     % disables this stage if isempty(L)
    v = sum(L~=0, 2); 
    nind = find(~v); 
    cind = find(v); 
    if sum(B(nind) > 0), res = []; return; end
    L = L(cind,:); B = B(cind);
    v = find(~B);
    cind = v(find(~sum(L(v,:) < 0, 2)));
    ui = ones(1,length(B)); ui(cind) = 0;
    cind = find(ui);
    L = L(cind,:); B = B(cind); 
    if isempty(L), break; end     % disables next stage if isempty(L)

    % Negative or zero column j: variable j will be taken vlb(j) (= 0).

    cind = find(sum(L > 0, 1)); % the columns j s.t. exists i: L(i,j) > 0
    zind = find(~sum(L > 0, 1)); 
    if ~isempty(zind), 
       B = B - L(:,zind)*vlb(ind(zind))'; % update B too, as vlb may be nonzero ...
    end
    L  = L(:,cind); % columns j s.t. forall i: L(i,j) <= 0 are removed
    ind = ind(cind);
    if isempty(L) & sum(B>0), res = []; return; end
    % here we detect the case when L gets 0 columns and B > 0: this is
    % infeasible since the eliminated variables (which correspond to
    % the columns) must be 0, hence Lp*x = 0 < B (Lp: L before removing
    % the columns above)
    if isempty(L), break; end     % disables next stage if isempty(L)

    % Nonnegative columns

    in2 = find(~sum(L < 0, 1)); % the columns j s.t. forall i: L(i,j) >= 0
    if ~isempty(in2)
        aa = vub(ind(in2)) < vubmax(ind(in2));
        zind = in2(find(aa)); % upper bounded variables
        xind = in2(find(~aa));% upper unbounded variables
        tl = [tl, ind(xind)]; 
        % tl is updated with the new removable unbounded variables
        % the variables in zind will be set to vub
        vlb(ind(zind)) = vub(ind(zind)); 
        for i = zind
            B = B - L(:,i)*vub(ind(i));
        end
        cind = find(sum(L < 0, 1));
        rw  = find(~sum(L(:,xind) > 0, 2));
        % remove the rows i s.t j is in xind and L(i,j)>0 
        % the reason is that the variable j can be chosen large enough to 
        % satisfy any lower bound constraint.
        ind = ind(cind);
        L  = L(rw,cind); B = B(rw); 
    end

    % Looking for inequalities of the form a*x >= b, with a, b, x scalars.
    
    if isempty(L) & sum(B>0), res = []; return; end
    % here we detect the case when L gets 0 columns and B > 0: this is
    % infeasible since the eliminated variables (which correspond to
    % the columns) must be 0, hence Lp*x = 0 < B (Lp: L before removing
    % the columns above)
    if isempty(L), break; end % disables next stage if isempty(L)
    
    [mi, ni] = size(L);
    ids = [];
    for i = 1:mi
        id = find(L(i,:));
        if length(id) == 1
            a = L(i, id);
            ix = ind(id);
            if a > 0, vlb(ix) = max(vlb(ix), B(i)/a);
            else, vub(ix) = min(vub(ix), B(i)/a); end
        else
            ids = [ids, i];
        end
    end
    L = L(ids, :); B = B(ids); 

    if sum(vlb > vub), res = []; return; end
    [m1, n1] = size(L);
    if (m1 == mc & n1 == nc) | isempty(L), break; end 
    % exit loop if the iteration made no improvement or if L is empty
end

z = [];
if ~isempty(L)
    z = sv_fs(L,B,vlb(ind),vub(ind),vrb); % the subroutine is defined below
end

[m1, n1] = size(L);
if n1 ~= n | m1 ~= m
    if isempty(z) & ~isempty(L) % the case when the remaining constraints
        res = [];               % are infeasible.
        return
    end
    res = vlb';
    if ~isempty(z), res(ind) = z; end
    nrw  = find(sum(L0(:,tl) > 0, 2));
    for i = tl(length(tl):-1:1) 
    % tl is taken in reverse order: if column L(:,i) became (in while loop) >= 0
    % after removing L(j,:), then the variable i must be considered before
    % the variable k which caused L(j,:) to be removed. Note that k appears
    % before of i in tl, so we need reverse order.  
        U = B0(nrw)- L0(nrw,:)*res; V = L0(nrw, i);
        idv = find(V); U = U(idv); V = V(idv);
        res(i) = max(res(i), vlb(i)+max(ceil(U./V)));% vlb always >= 0!
    end
else
    res = z;
    if isempty(res), return; end
end

if sum(L0*res < B0)
    warning('CHK_CONS: recovering from internal error');
    L = LR; B = BR; l = lR; b = bR;
    save chk_cbug L B l b vrb res
    res = chk_con2(L0, B0, [], []);
end



% =========================================================================

function [res] = sv_fs(L, B, vlb, vub, vrb)

[m, n] = size(L);

% Choosing swpol, with regard to branch policy in solve_ip.

l = L(m,:); b = B(m);
ln = l;  
ln(find(~l)) = realmin;
[mn, ind] = sort(abs(b./ln));

swpol = ind;
%swpol = [ind, find(~l)]
idx = 1;

fprintf(vrb);
vub = floor(vub); vlb = ceil(vlb);
%res = solve_ip([],L, B, swpol, idx,vlb,vub); 
res = ip_solve(L, B, [], [], vub, vlb);







GPenSIM_v10_System_Files/SPNBOX-Functions/chk_data.m

function res = chk_data(DM, DP, mask, B, L0, B0)

% CHK_DATA - Checks if data is valid.
%
% res = chk_data(D^-, D^+, mask)
%
% res = 0 when DM, DP are empty
%
% Another form is 
%
% res = chk_data(D^-, D^+, L, B, L0, B0)

% Written by Marian V. Iordache, miordach@nd.edu

if nargin == 0
    return;
elseif nargin == 1
    Z = DM;
elseif nargin >= 1
    z = sum(size(DP) ~= size(DM));
    if z >0
        error('The input/output incidence matrices do not have equal size!');
    end
    Z = [DM, DP];
end

x = sum(sum(Z - floor(Z)));
y = sum(sum(Z < 0));
[m, nc] = size(DP);

if (x > 0) | (y > 0)
    error('The input/output incidence matrices should be nonnegative integer matrices!');
end

res = ~isempty(DM);

if nargin == 3
    [i, j] = size(mask);
    k = min(i,j);
    l = max(i,j);
    if k > 1 | l ~= nc
        error('size of mask does not agree with number of transitions');
    end
    return
elseif nargin <= 3
    return
elseif nargin == 4 
    L = mask;
    L0 = zeros(0, nc);
    B0 = zeros(0,0);
elseif nargin == 6
    L = mask;
end

if isempty(L)
    L = zeros(0, m);
end
if isempty(B)
    B = zeros(0, 1);
end
if isempty(L0)
    L0 = zeros(0, m);
end
if isempty(B0)
    B0 = zeros(0, 1);
end

[ml, nl] = size(L);
[mb, nb] = size(B);
[ml0, nl0] = size(L0);
[mb0, nb0] = size(B0);

str = 'The number of rows of the incidence matrices and the number of columns ';
st2 = 'of L ';
st3 = 'of L0 ';
st4 = 'should be the same';

if nb ~= 1 
    error('The given matrix b is invalid');
elseif nb0 ~= 1
    error('The given matrix b0 is invalid');
elseif mb ~= ml
    error('L and b should have the same number of rows');
elseif mb0 ~= ml0
    error('L0 and b0 should have the same number of rows');
elseif nl ~= m
    error([str, st2, st4]);
elseif nl0 ~= m
    error([str, st3, st4]);
end







GPenSIM_v10_System_Files/SPNBOX-Functions/d2dd.m

function [Dm, Dp] = d2dd(D)

% [D^-, D^+] = d2dd(D)
%
% Decomposes D of a Petri net without self-loops in D^- and D^+.

Dm = -D.*(D < 0);
Dp =  D.*(D > 0);







GPenSIM_v10_System_Files/SPNBOX-Functions/disgraph.m

function [str] = disgraph(graph)

% DISGRAPH - Text display of a coverability graph
%
% disgraph(graph)
%
% [str] = disgraph(graph)
%
% See PNCGRAPH.

% Written by Marian V. Iordache, miordach@nd.edu

a = [];
for i = 1:length(graph)
    if length(graph{1}{1}) < 7
        a = [a, sprintf('\nNODE %d\t %s',i, fvpr(graph{i}{1}'))];
    else
        a = [a, sprintf('\nNODE %d\t ',i)];
        for j = 1:length(graph{1}{1})
            if graph{i}{1}(j)
                a = [a, sprintf('p%d: %d; ', j, graph{i}{1}(j))];
            end
        end
    end
    a = [a, sprintf('\n IN:')];
    for j = 1:length(graph{i}{2})
        a = [a, sprintf(' %d, t%d;', graph{i}{2}{j}.n, graph{i}{2}{j}.t)];
    end
    a = [a, sprintf('\n OUT:')];
    for j = 1:length(graph{i}{3})
        a = [a, sprintf(' %d, t%d;', graph{i}{3}{j}.n, graph{i}{3}{j}.t)];
    end
end
a = [a, sprintf('\n')];

if nargout < 1
    disp(a);
else
    str = a;
end








GPenSIM_v10_System_Files/SPNBOX-Functions/dp.m

function [Lf, Bf, L0f, B0f, how] = dp(DM, DP, Tuc, Tuo, T, L, B, L0, B0, opt)

% DP - Create a Petri net supervisor for deadlock prevention
%
% By selecting the appropriate option, this function generates a supervisor
% for
%  - global-deadlock prevention (default option)
%  - liveness enforcement
%  - T-liveness enforcement
% 
% The format is as follows:
%
% [L, b, L0, b0, how] = dp(pn, T, L, B, L0, B0, opt)
%
% where the simpler formats
%
% [L, b, L0, b0, how] = dp(pn)
% [L, b, L0, b0, how] = dp(pn, T)
% [L, b, L0, b0, how] = dp(pn, T, L, B)
% [L, b, L0, b0, how] = dp(pn, T, L, B, L0, B0)
%
% can also be used. pn is a Petri net object generated with GETPN. T is
% the set of transitions to be made live in the case of T-liveness enforcement.
% By default T equals the total set of transitions. L and B specify marking 
% constraints already enforced. L0 and B0 specify initial-marking constraints. 
% opt represents the options input:
% opt = 8*l+4*k+2*i+j, where j = (0)/1 turns (OFF)/ON displaying 
% messages (default is 1); k = (0)/1 turns (OFF)/ON printing log files 
% (default is ON); l = 0(1) for deadlock prevention/((T-)liveness enforcement).
%
% The output are (admissible) constraints that are to be enforced on 
% the marking vector. For all initial marking vectors Mo such
% that L*Mo >= b and L0*Mo >= b0, the Petri net supervised
% with the constraints (L,b) (see LINENF) is live. 
%
% 'how' is set to 'impossible' if deadlock cannot be avoided
% in the given Petri net. Otherwise 'how' is set to 'ok'.
%
% Other formats are:
%
% [L, b, L0, b0, how] = dp(D)
% [L, b, L0, b0, how] = dp(D^-, D^+)
% [L, b, L0, b0, how] = dp(D^-, D^+, Tuc, Tuo)
% [L, b, L0, b0, how] = dp(D^-, D^+, Tuc, Tuo, T)
% [L, b, L0, b0, how] = dp(D^-, D^+, Tuc, Tuo, T, L, B)
% [L, b, L0, b0, how] = dp(D^-, D^+, Tuc, Tuo, T, L, B, L0, B0)
% [L, b, L0, b0, how] = dp(D^-, D^+, Tuc, Tuo, T, L, b, L0, b0, opt)
%
% The input are the incidence matrices of the Petri net that 
% is to be supervised; rows correspond to places and columns
% to transitions. The optional arguments Tuc and Tuo list the 
% uncontrollable and unobservable transitions, specified by 
% their column number in the incidence matrix. 

% Written by Marian V. Iordache, miordach@nd.edu

% Marian V. Iordache, March 1999
%
% Revised on September 2000 and January 2002.
%
% Other changes:
%
% On July 1, 2002: corrected the problem causing dp to write incomplete
%                  data in the log file dp.dat.

if ~strcmp(class(DM),'struct')
   if nargin < 11
      X = [];
      if nargin < 10
         opt = 5;
         if nargin < 9
            L0 = []; B0 = []; 
            if nargin < 7
               L = []; B = [];
               if nargin < 5,
                  T = [];
                  if nargin < 4, 
                     Tuo = [];
                     if nargin < 3
                        Tuc = [];
                     end
                  end
               end
            end
         end
      end
   end
   if nargin == 1, [DM, DP] = d2dd(DM); end
else
    % pn,  T,   L,   B, L0, B0, opt,  X
    % DM, DP, Tuc, Tuo,  T,  L,   B, L0, B0, opt
    mpn = DM;
    if nargin > 7, X = L0; end
    if nargin > 6, opt = B; end
    if nargin > 5, L0 = T; B0 = L; end
    if nargin > 3, L = Tuc; B = Tuo; end
    if nargin > 1, T = DP; end
    
    if nargin < 8, X = []; end
    if nargin < 7, opt = 5; end
    if nargin < 6, L0 = []; B0 = []; end
    if nargin < 4, L = []; B = []; end
    if nargin < 2, T = []; end
    DM = mpn.Dm; DP = mpn.Dp; Tuc = mpn.Tuc; Tuo = mpn.Tuo;
end

[m,n] = size(DM); % m number of places, n number of transitions

m0 = m; % constants representing the size of the target 
n0 = n; % Petri net

if isempty(L0), L0 = zeros(0,m0); end
if isempty(L),   L = zeros(0,m0); end
if isempty(X), X = [];  end
if isempty(T), T = 1:n; end
t = zeros(1,n); t(T) = 1; T = find(t); % ensures distinct entries in T
LM = L; BM = B; LM0 = L0; BM0 = B0;

% Setting the options

vrb = rem(opt,2);
remake_allowed = ~rem(floor(opt/2),2); % not used; available for future options
print_log = rem(floor(opt/4),2);
dptype = floor(opt/8) ~= 0;                % 0 - means deadlock prevention
dptype = dptype + dptype*(length(T) < n);  % 1 - liveness enforcement
                                           % 2 - T-liveness enforcement

r = chk_data(DM, DP, L, B, L0, B0); % checks whether input data is valid
if r == 0 % if empty data
    Lf = L; Bf = B; L0f = L0; B0f = B0; how = 'ok';
    return
end

if vrb
    hdl = xiniti('DP status'); % opens the text window titled 'DP status'; defined in this file 
    ics = initcurrentstate(hdl,dptype); % graphics function defined in this file
end

% Open output files

if print_log
    fid = fopen('dp.log','w');
    fxd = fopen('dp.dat','w');
    if fid == -1 | fxd == -1, print_log = 0; end
end
if print_log, 
   fprintf(fid,'\n%s -- DP.LOG -- Generated by DP\n', datestr(now));
   fprintf(fxd,'\n%s -- DP.DAT -- Generated by DP\n', datestr(now));
end

% Check that the input constraints are consistent

res = chk_cons([L; L0], [B; B0], [], [],'');
if isempty(res)
    trm = 1;  % inconsistent set of constraints, so terminate
    if print_log
        fprintf(fid,'\n\nInconsistent set of constraints. Relax (L, B) and (L0, B0).');
    end       
    if vrb,
        fprintf('\n\nInconsistent set of constraints. Relax (L, B) and (L0, B0).\n');
        % !!! ADD comment to the text window !!!
    end
end

% START PROCEDURE

state = init_state;  % function defined in this file
state.dptype = dptype; % state is used by final_print() to write appropriate comments to the output file
state.uncontro = ~isempty([Tuc(:); Tuo(:)]);
state.incon = ~isempty([L; L0]);

restart = 0; firstpass = 1; rn = 0; % rn - is the pass number
while restart | firstpass 
    
   restart = 0; rn = rn + 1;
   if rn > 1, fprintf(fid,'\n ====================== RUN %d ========================\n', rn); end
   Dm = DM;  % current D^- in the supervised Petri net
    Dp = DP;  % current D^+
    DI = DP-DM; L = LM; B = BM; L0 = LM0; B0 = BM0;
    
    opl = 1:m0;  % opl - denotes the original places
    ipl = opl;   % ipl - denotes the set of independent marking places
    % (typically, not control places)
    dpl = [];    % dpl - denotes the set of dependent marking places
    % (control places are such places)
    G = [];
    M = zeros(0,m0);  % the marking of dpl is defined by:
    % m(dpl) = M*m(ipl) - G
    X = X(find(X <= n0));
    
    if isempty(L) == 0
        [Dm, Dp] = supervis(Dm, Dp, L);
        [m,n] = size(Dm);
        dpl = m0+1:m;
        M = L; G = B; % update M and G for dpl
    end
    
    incon = ~(isempty(L) & isempty(L0)); % incon: initial constraints exist
    consis =  incon; % consis is checked in order to decide whether to do a 
    % feasability test. This simple expression for consis could be enhanced
    % in order to do less often the feasibility test.
    
    [m, n] = size(Dm);
    UsefulPlaces = 1:m; 
    
    % UsefulPlaces is the set of places (updated in every iteration) 
    % specifying the set of places that should be considered for
    % siphon computation.

    status = 'ok'; perm = 1; % perm is set to zero if the permissivity 
                             % property cannot be guaranteed
    if print_log, 
       if firstpass, fprintf(fxd,'\nStarting with the Petri net:');
       else, fprintf(fxd,'\n ================= RUN NO. %d ================\n', rn); end
       print_state(m, n, m0, ipl, dpl, M, G, X, fid, fxd, Dm, Dp); 
    end

    if vrb
       asbnmessage(ics, dptype, rn);% prints a message; the function is defined in this file 
    end
    
    % Transform the Petri net to a PT-ordinary Petri net

    [D, Dm, Dp, M, L0, L, ipl] = msplit(Dm, Dp, [], M, L0, L, ipl, dpl);
    
    if dptype % if liveness/T-liveness enforcement
        
        % Transform the Petri net to an asymmetric-choice net
        
        [D, Dm, Dp, M, L0, L, ipl] = pn2acpn(Dm, Dp, [], M, L0, L, ipl, dpl);
        
        % Compute a T-minimal active subnet
        
        [Dcm, Dcp, Drm, Drp, TA, state.unique] = tactn(Dm, Dp, T, X);
        
        % Check for the cases when the task is impossible
        
        [m, n] = size(D); tmp = ones(1,n); 
        tmp(TA) = 0; % tmp: the transitions not in the subnet
        %if firstpass
        if ~isempty(find(tmp(T))) % Are all transitions of T in the subnet?
           state.anetfail = 1; % state.anetfail must never be reset to zero!
           if dptype == 2 & firstpass
              state.noTlive = 1;
              %    state = [state,'noTlive'];% T-liveness enforcement impossible
           elseif dptype == 1 & firstpass
              state.nolive = 1;
              %    state = [state,'nolive'];% liveness enforcement impossible
           end
        end
        
    else % if deadlock prevention
    
        % Compute the maximal active subnet
        
        [Dcm, Dcp, Drm, Drp, TA, state.unique] = actn(Dm, Dp, X); 
        
        [m, n] = size(D); tmp = ones(1,n); 
        tmp(TA) = 0; % tmp: the transitions not in the subnet
        if ~isempty(find(tmp)) % are any transitions not in the max. active subnet?
           state.anetfail = 1; % state.anetfail must never be reset
        end
    end
    %[m, n] = size(D); tmp = ones(1,n); tmp(TA) = 0; 
    X = find(tmp); % X - the set of transitions not in the active subnet
    
    % Check for the case when the task is impossible
    
    if isempty(TA), 
       trm = 1; 
       if firstpass,
          status = 'impossible';
       else
          status = 'failed';
       end
       incon = 0; % DELETE incon!!!!
    end     
    
    TSIPH = zeros(m,0);
    % TSIPH: the set of minimal active siphons found in all iterations
    % It is useful to avoid repeated computations of the same siphons.
    
    It = 1; uci = 0;
    trm = 0;
    
    % --- ITERATION LOOP ---
    
    while ~trm
        
        upd = 1;
        if print_log
           if firstpass, fprintf(fxd,'\nIteration %d ', It);
           else, fprintf(fxd,'\nRun %d, iteration %d ', rn, It); end
           print_state(m, n, m0, ipl, dpl, M, G, X, fid, fxd, Dm, Dp); 
        end
        
        if vrb > 0, % function below defined in this file
            printmessage('Computing the minimal active siphons  ... ', It, rn, ics); 
        end
        
        indP = find(sum((Dcm+Dcp),2)); % the nonzero rows of the a-net.
        indT = find(sum((Dcm+Dcp),1)); % the nonzero columns
        plc = zeros(1,m); iplc = plc;
        plc(UsefulPlaces) = 1; iplc(indP) = 1; iplc = iplc & plc;
        plc = find(iplc); 
        % plc are places to be considered for siphon computation
        
        [f, tsize] = size(TSIPH);
        TSIPH = [TSIPH; zeros(m-f,tsize)];
        % remove from TSIPH the siphons not active for the current active sbn.
        tidx  = find(sum(TSIPH(indP,:),1));
        TSIPH = TSIPH(:, tidx); 
        
        % find the minimal active siphons
        
        if firstpass, ics.string = sprintf('Iteration %d: Computing the minimal active siphons: ', It);
        else, ics.string = sprintf('Run %d, iteration %d: Computing the minimal active siphons: ', rn, It); end
        if ~vrb, xvrb = 0; else xvrb = ics; end
        
        [TSIPH, ST] = asiph(Dm, Dp, plc, TSIPH, Dcm, Dcp, xvrb); %pn2ar(Dm,Dp);
        
        % select the minimal siphons that are useful
        
        ind = find(sum(ST(UsefulPlaces,:), 1)); 
        % ST are all active minimal siphons found so far
        S = ST(:,ind); % the new minimal active siphons
        UsefulPlaces = [];
        
        [p,k] = size(S); numsiph = k;
        [flgg,flxx]=is_siph(Dm,Dp,S);if flxx, error('Siphon computation error');end
        
        %if vrb > 0,
        %   bck(7); fprintf(': ');
        %   if ~k, fprintf('no new minimal active siphon found');
        %   else fprintf('%d new minimal active siphon', k);  end
        %   if k > 1, fprintf('s'); end
        %end
        
        if isempty(S), break; end    % Termination if no new siphon exists.
        %if vrb > 0, fprintf('\nIteration %d: ',It); end
        
        if print_log, 
           if firstpass, 
              fprintf(fid,'\nIteration %d - %d new min. siphons', It, k);  
           else 
              fprintf(fid,'\nRun no. %d, iteration %d - %d new min. siphons', rn, It, k); 
           end
            print_state(m, n, m0, ipl, dpl, M, G, X, fid, -1, Dm, Dp); end
        
        ncpl = []; % the new control places
        
        % operations performed for each minimal active siphon
        
        for i = 1:k
            if vrb,
                s1 = sprintf('working on siphon %d of %d ...', i, k);
                printmessage(s1, It, rn, ics);
            end
            si = S(:,i) ~= 0; sli = find(si); 
            v = si(dpl)'*M; 
            if isempty(v)
                l = si(ipl)'; b = 1;                      
            else
                l = si(ipl)' + v; b = G'*si(dpl) + 1;
            end
            rs = chk_cons([L; L0], [B; B0], l, b, '');
            if isempty(rs) == 0  % if{the constraint is not redundant}
                apl = find(sum(Dcm+Dcp,2))'; 
                [a, adm] = admcon(si,Dm,Dp,ipl,dpl,opl,apl,n0+1:n,M,Tuc,Tuo,DI);
                if ~adm
                    X = [X, find(sum(Dm(sli,:),1))]; uci = 1;
                    if print_log, print_cons([], [], sli, -2, fid, m, ipl, 1); end
                    perm = 0; upd = 0;
                else
                    % first decide whether this is a (L,b) or (L0, b0) constraint
                    [Dfm, Dfp] = supervis(Dm, Dp, a');                
                    usfl=sum(xor(Dfm(m+1,:),(Dfm(m+1,:) & sum(Dfp([sli;m+1],:),1))));
                    v = a(dpl)'*M; 
                    if isempty(v)
                        l = a(ipl)'; b = 1;
                    else
                        l = a(ipl)' + v; b = G'*a(dpl) + 1;
                    end
                    res = 1; 
                    if consis, res = chk_cons([L; L0; l],[B; B0; b], [], [], ''); end % consistency check
                    xx = ~(sum((a ~= 0) ~= si));
                    perm = perm*xx; xx = 2*(~xx);
                    if (usfl | sum(abs(a-si))) & ~isempty(res) %room for improvement
                        dpl = [dpl, m+1];
                        ncpl = [ncpl, m+1];
                        Dm = Dfm;
                        Dp = Dfp;
                        m = m+1; 
                        UsefulPlaces = [UsefulPlaces, m];
                        L = [L; l]; B = [B; b];
                        M = [M; l]; G = [G; b];
                        S = [S; zeros(1, k)];
                        if print_log, print_cons(l, b, sli, m, fid, m, ipl,xx); end
                    elseif ~isempty(res)
                        L0 = [L0; l]; B0 = [B0; b];
                        if print_log, print_cons(l, b, sli, [], fid, m, ipl,xx);end
                    else
                        X = [X, find(sum(Dm(sli,:),1))]; upd = 0;
                        if print_log, print_cons([], [], sli, -1, fid, m, ipl, 1); end
                        perm = 2*(perm > 1); restart = 1; trm = 1;% uci = 1; 
                    end
                end
            else  % if the constraint is redundant
                if print_log, print_cons([], [], sli, -1, fid, m, ipl); end
            end   % end of if{the constraint not redundant}
        end
        
        f = zeros(1, m); f(ncpl) = 1; ncpl = f;
        [D, Dm, Dp, M, L0, L, ipl] =  msplit(Dm, Dp, [], M, L0, L, ipl, dpl);
        if dptype
            [D, Dm, Dp, M, L0, L, ipl] = pn2acpn(Dm, Dp, ncpl, M, L0, L, ipl, dpl);
        end
        [m, n] = size(D);
        
        % recomputation or update of the active subnet
        
        if vrb,  str = 'Updating the active subnet ...';
            printmessage(str,It,rn,ics);
            %fprintf(str); 
         end
         unique = state.unique;
        if dptype
            if upd
                [Dcm, Dcp, Drm, Drp, TA] = tactn(Dm, Dp, T, X, Dcm, Dcp); % update 
            else
                [Dcm, Dcp, Drm, Drp, TA, state.unique] = tactn(Dm, Dp, T, X); % recomputation 
            end
         else
            if upd
               [Dcm, Dcp, Drm, Drp, TA] = actn(Dm, Dp, X, Dcm, Dcp, upd);  
            else
               [Dcm, Dcp, Drm, Drp, TA, state.unique] = actn(Dm, Dp, X, Dcm, Dcp, upd); 
            end
         end
        X = find(~sum(Dcm+Dcp,1)); % this updates X.
        if isempty(TA), 
           trm = 1; restart = 0; status = 'failed';
           if firstpass & ~uci & (~dptype | unique), status = 'impossible'; end 
        end
        
        if upd == 0
            UsefulPlaces = [ipl(find(ipl<=m0)), dpl];
        end
        It = It + 1;
     end     % END WHILE
     firstpass = 0;
end

L = L(:,1:m0); L0 = L0(:,1:m0);
[mf, nf] = size(L); [mf0, nf0] = size(L0);
Lf = L; Bf = B; L0f = L0; B0f = B0;

if ~isempty(TA)
    if vrb > 0, 
        %fprintf('\nRemoving redundant constraints ... ');
        printmessage('Removing redundant constraints ... ', 0, rn, ics);
    end
    [Lf, Bf, L0f, B0f, usfl] = reduceLB(L, B, L0, B0, 0);
    %if vrb > 0, 
    %    fprintf('%d removed, %d remaining.', usfl, mf+mf0-usfl);
    %end
    state.usfl = usfl;
end
how = status;
state.perm = perm;
if print_log, 
   final_print(Lf, Bf, L0f, B0f, status, fid, TA, T, state); 
   fclose(fid); fclose(fxd);
   if vrb > 0, fprintf('\nOutput written to dp.log and dp.dat\n'); end
end

if ishandle(ics.ghdl)
   close(ics.ghdl);
end


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

function [Lxf, Bxf, Lx0f, Bx0f, usfl] = reduceLB(L, B, L0, B0, vrb)

Lx = [L; L0];
Bx = [B; B0];
 
[Lx, Bx, indf] = reduce(Lx, Bx, vrb);
 
[m1, n1] = size(L);
[m2, n2] = size(L0);
 
ind1 = indf(find(indf <= m1));
ind2 = indf(find(indf > m1)) - m1;
 
Lxf = L(ind1, :);
Bxf = B(ind1, :);
Lx0f = L0(ind2, :);
Bx0f = B0(ind2, :);

usfl = (m1+m2 - length([ind1; ind2])); % usfl not 0 iff (L,B) were reduced.
                            % ((L,B) are the active constraints)


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 


function print_state(m, n, m0, ipl, dpl, M, G, X, fid, fxd, Dm, Dp)

fprintf(fid,'\nThe Petri net has %d places and %d transitions',m,n);
fprintf(fid,'\nThe current active subnet excludes the transitions %s',fvpr(X,2));

mspl = ipl(find(ipl>m0)); mcnt = dpl(find(dpl>m0)); 
nspl = length(mspl); ncpl = length(mcnt);
fprintf(fid,'\n  %d original places: %s', m0, fvpr(1:m0,2));
if nspl == 1
    fprintf(fid,'\n  one split place: %s', fvpr(mspl,2));
elseif nspl > 1, 
    fprintf(fid,'\n  %d split places: %s', nspl, fvpr(mspl,2));
end
if ncpl == 1
    fprintf(fid,'\n  one control place: %s', fvpr(mcnt,2));
elseif ncpl > 1
    fprintf(fid,'\n  %d control places: %s', ncpl, fvpr(mcnt,2));
end
fprintf(fid,'\n');

u = length(dpl);
N = zeros(u, m);
N(1:u,ipl) = M;   
% N is used instead of M such that the index produced by avpr is correct
for zi = 1:length(dpl)
    strt = avpr(N(zi,:));
    fprintf(fid, '\n  %d --> %s >= %d', dpl(zi), strt, G(zi));
end    
fprintf(fid,'\n');
if fxd > 0
   fprintf(fxd,'\n');
   pn2ar(Dm, Dp, [], [], fxd);
   fprintf(fxd,'\n');
end


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 


function print_cons(l, b, sph, cpl, fid, m, ipl, wn)

sph = sph';
if nargin < 8, wn = 0; end
fprintf(fid,'\n  Siphon %s', fvpr(sph,2));
if isempty(cpl) 
fprintf(fid,'\n  no control place needed; constraint below added to (L0, B0)');
fprintf(fid,'\n  %s >= %d',avpr(l),b);
elseif cpl == -1
fprintf(fid,'\n  no constraint added');
elseif cpl == -2
fprintf(fid,'\n  inadmissible constraint');
else
fprintf(fid,'\n  place %d added to control the siphon and enforce:',cpl);
lr = zeros(1, m); lr(ipl) = l;
fprintf(fid,'\n  %s >= %d',avpr(lr),b);
end
if wn == 1, fprintf(fid,'\n  siphon control failure occured.');
elseif wn == 2, fprintf(fid,'\n  suboptimal admissibility transformation.');
end 
fprintf(fid,'\n');


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function final_print(L, B, L0, B0, status, fid, TA, T, state)

% Compute Tf = T intersected with TA
n = max([T(:); TA(:)]);
tmp = zeros(1,n); tmp(TA) = 1; Tf = find(tmp(T));

fail = grp(status, 'fail'); 
impossible = grp(status, 'impossible'); 
ok = grp(status,'ok');
dptype = state.dptype; anetfail = state.anetfail; unique = state.unique; perm = state.perm;
incon = state.incon; usfl = state.usfl; uncontro = state.uncontro;

nl = sprintf('\n'); achieve = [];

if dptype == 0 % DEADLOCK PREVENTION
   if ok
      s = 'The generated supervisor is ';
      if perm & unique
         s = [s, 'the least restrictive '];
         if anetfail, s = [s, 'T-']; achieve = 'T-live'; else, achieve = 'live'; end
         s = [s, 'liveness enforcing supervisor.'];
         if anetfail, s = [s, nl, 'The set T is:', nl, 'T = ', listTA(TA)]; end
      elseif perm
         s = [s, 'guaranteed to prevent total deadlock']; achieve = 'deadlock-free';
         if anetfail
            s = [s, ' in the subsystem containing the transitions', nl, 'T = '];
            s = [s, listTA(TA), 'The supervisor may not enforce T-liveness.', nl];
            s = [s, 'The supervisor is guaranteed to be at least as permissive as the least'];
            s = [s, nl, 'restrictive T-liveness enforcing supervisor.'];
         else
            s = [s, '.', nl, 'The supervisor may not enforce liveness.', nl];
            s = [s, 'The supervisor is guaranteed to be at least as permissive as the least'];
            s = [s, nl, 'restrictive liveness enforcing supervisor.'];
         end
      else
         s = [s, 'guaranteed to prevent total deadlock']; achieve = 'deadlock-free';
         if anetfail
            s = [s, ' in the subsystem containing the transitions', nl, 'T = '];
            s = [s, listTA(TA), 'The supervisor may not enforce T-liveness.', nl];
         else
            s = [s, '.', nl, 'The supervisor may not enforce liveness.', nl];
         end
      end
   elseif impossible
      s = 'No deadlock prevention supervisors exist.';
      if incon & uncontro
         s = [s, nl, 'Deadlock prevention supervisors may exist for other initial constraints.'];
      elseif incon
         s = [s, nl, 'Deadlock prevention supervisors exist for other initial constraints.'];
      end
   elseif fail
      s = 'The procedure could not generate a deadlock prevention supervisor';
   end
else  % LIVENESS OR T-LIVENESS
   if dptype == 1, supname = 'liveness'; tmp = 'live';
   else supname = 'T-liveness'; tmp = 'T-live'; end
   if ok,
      s = 'The generated supervisor is ';
      if unique & perm
         s = [s, 'the least restrictive '];
         if anetfail, s = [s, 'Tx-liveness']; achieve = 'Tx-live';
         else s = [s, supname]; achieve = tmp; end
         s = [s, ' enforcing supervisor'];
         if anetfail, s = [s, nl, 'The set Tx is:', nl, 'Tx = ', listTA(TA)]; end
      elseif perm
         s = [s, 'guaranteed to enforce'];
         if anetfail
            s = [s, ' Tx-liveness in the subsystem containing the transitions', nl, 'Tx = '];
            s = [s, listTA(Tf)]; achieve = 'Tx-live';
         else
            s = [s, supname, ', ']; achieve = tmp;
         end
         s = [s, 'and may not be least restrictive'];
      end
      if perm & ~unique
         s = [s, nl, 'The supervisor is the least restrictive Ta-liveness '];
         s = [s, 'enforcing supervisor for', nl, 'Ta = '];
         s = [s, nl, listTA(TA)];
      end
      if state.nolive,
         s = [s, nl, 'No liveness enforcing supervisor exists.'];
      elseif state.noTlive
         s = [s, nl, 'No T-liveness enforcing supervisor exists.'];
      end
   elseif fail
      s = 'The procedure could not generate a liveness or T-liveness enforcing supervisor.';
   elseif impossible
      s = 'No liveness/Tx-liveness enforcing supervisors exist, for any nonempty Tx.';
      s = [s, nl, 'Even deadlock prevention is impossible.'];
   end   
end

fprintf(fid, '\n\n');
fprintf(fid,'==============================================================================');
fprintf(fid, '\n\n'); 
fprintf(fid, s);

if ~ok, return; end

if ~dptype
   suptype = 'deadlock-free';
elseif dptype == 1
   supname = 'live';
else
   supname = 'T-live';
end

if isempty(L) & isempty(L0)
  fprintf(fid,'\nNo constraints are needed: the Petri net is %s for all initial\nmarkings',suptype);
else
  if ~isempty(L)
    fprintf(fid, '\nThe supervisor is defined by the following constraints:');
    fprintf(fid, '\n');
    for i = 1:length(L(:,1))                               
      fprintf(fid, '\n%s >= %d', avpr(L(i,:), 'm'), B(i));
    end
  end

  if ~isempty(L0)  
    if ~isempty(L)
      fprintf(fid, '\n\nIn addition to the inequalities above, the initial marking "i" must satisfy:');
    else
      fprintf(fid,'\n\nThe target Petri net is %s for all initial markings "i" satisfying',achieve);
    end
    fprintf(fid, '\n');
    for i = 1:length(L0(:,1))
      fprintf(fid, '\n%s >= %d', avpr(L0(i,:), 'i'), B0(i));
    end
  end
end

if state.usfl
  fprintf(fid, '\n\n(The redundant constraints have been eliminated.)');
end


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function [state] = init_state()

%state.fail = 0; state.impossible = 0; state.ok = 1; % default status of the procedure
state.dptype = 0; % default is deadlock prevention
state.unique = 0; % 1, if in the current iteration there is a unique nonzero active subnet 
                  % (in the deadlock prevention case), or a single Tx-minimal active subnet 
                  % (in the T-liveness/liveness case)
state.perm = 1;   % 0, if some siphon control failure occurs in the current run
state.anetfail = 0; % 1, if the active subnet does not contain all transitions of the net
                    % (DP and LE case) or all transitions of T (T-LE case)
state.incon = 0; % 1, if initial constraints exist
state.uncontro = 0; % 1 if uncontrollable and/or unobservable transitions exist
state.usfl = 0; % >=1, if redundant constraints have been eliminated
state.nolive = 0; % 1, if no liveness enforcing supervisor exists
state.noTlive = 0; % 1, if no T-liveness enforcing supervisor exists


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function [s] = listTA(TA)

s = '{';
if length(TA) > 1
   for i = 1:length(TA)-1
      s = [s, sprintf('t%d, ', TA(i))];
   end
end
if length(TA) >= 1
   s = [s, sprintf('t%d', TA(length(TA)))];
end
s = [s, sprintf('}\n')];


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function asbnmessage(pcs,dptype,rn)

if rn < 2, str = 'I'; 
else, str = sprintf('Run %d, i', rn); end
if dptype == 0 | dptype == 1
    pcs.string = [str, 'teration 1: Computing the maximal active subnet ...'];
elseif dptype == 2
    pcs.string = [str, 'teration 1: Computing a T-minimal active subnet ...'];
end
if ishandle(pcs.hdl), set(pcs.hdl,'String',pcs.string,'Position',pcs.pos); 
    figure(pcs.ghdl); end


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function printmessage(str, It, rn, pcs)

if It > 0,
   if rn < 2
      pcs.string = sprintf('Iteration %d: %s', It, str);
   else
       pcs.string = sprintf('Run %d, iteration %d: %s', rn, It, str);
   end
else
    pcs.string = sprintf('%s', str);
end    
if ishandle(pcs.hdl), set(pcs.hdl,'String',pcs.string,'Position',pcs.pos); 
    figure(pcs.ghdl); end


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function [ics] = initcurrentstate(hdl,dptype)

pos = [10,200,400,30];
z = uicontrol(hdl,'Style','Text','Position',pos);
if dptype == 0
   [outstring, newpos] = textwrap(z, {'Producing a deadlock prevention supervisor ...'});
elseif dptype == 1
   [outstring, newpos] = textwrap(z, {'Producing a liveness enforcing supervisor ...'});
elseif dptype == 2
   [outstring, newpos] = textwrap(z, {'Producing a T-liveness enforcing supervisor ...'});
end   
pos = [10,10,400,190+newpos(4)-5];
set(z, 'String', outstring, 'Position',pos);

pos = [10,10,400,30];
z = uicontrol(hdl,'Style','Text','Position',pos);
[outstring, newpos] = textwrap(z, {'(Details written to dp.log and dp.dat.)'});
pos = [pos(1:3),newpos(4)-5];
set(z, 'String', outstring, 'Position',pos);

ics.pos = [10,150,400,30];
ics.hdl = uicontrol(hdl,'Style','Text','Position',ics.pos);
ics.ghdl = hdl;


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =


function h = xiniti(ttl)

% XINITI - Initialize Text Interface
%
% h = initi(title)

h = figure; axis off
set(h,'Menubar','none','Name',ttl,'NumberTitle','off','HandleVisibility','off','Units','pixels');
pos = get(h,'Position');
pos(3) = 420; %window width
pos(4) = 220; %window height
set(h,'Position',pos);
figure(h);


% = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =








GPenSIM_v10_System_Files/SPNBOX-Functions/dpdem.m

% DPDEM - Demonstration program for dp - deadlock prevention
% See ledem for liveness/T-liveness enforcement using dp.

% Written by Marian V. Iordache, miordach@nd.edu

echo on

% Details on the implemented procedure can be found in:
%
% [Iordache, 2000] - M. Iordache, J. Moody, P. Antsaklis, 
%                    "Automated Synthesis of Deadlock Prevention Supervisors
%                     Using Petri Nets," technical report, available at
%                     http://www.nd.edu/~isis/tech.html
% 

% -- Deadlock Prevention --

% This is Example 5.2 in [Iordache, 2000]

Dp = [0 1 0 1 0; 0 0 1 0 1; 1 0 0 0 0];
Dm = [1 0 0 0 1; 1 0 0 1 0; 0 2 2 0 0];

% Press any key to continue 

pause

[L, b, L0, b0, how] = dp(Dm, Dp)

%Press any key to continue

pause

% Now we consider a Petri net in which deadlock can not be prevented

Dp = [0 1 0; 0 0 1; 1 0 0];
Dm = [1 0 0; 1 0 0; 0 1 1];

%Press any key to continue

pause

[L, b, L0, b0, how] = dp(Dm, Dp)

% Press any key to continue

pause

% The Petri net considered here has no smaller siphons and is repetitive

Dm = [0 1 0; 1 0 0; 0 0 1];
Dp = [1 0 0; 0 0 1; 0 1 0];

% Press any key to continue

pause

[L, b, L0, b0, how] = dp(Dm, Dp) 
 

% Press any key to continue 
 
pause 
 
% Next it is considered a similar Petri net, but not strongly connected
% i.e. the union of two distinct repetitive Petri nets.

Dm = [Dm, zeros(3); zeros(3), Dm];
Dp = [Dp, zeros(3); zeros(3), Dp];

% Press any key to continue 
 
pause 
 
[L, b, L0, b0, how] = dp(Dm, Dp)  
  
 
% Press any key to continue  
  
pause  
 
% Here we consider Example 5.1 of [Iordache, 2000]

Dm = [1 0 1 0 1; 0 0 0 1 0; 0 1 0 0 1; 1 0 1 0 0];
Dp = [0 0 0 1 0; 0 0 2 0 1; 3 0 0 0 0; 0 1 0 0 0];

% Press any key to continue

pause

[L, b, L0, b0, how] = dp(Dm, Dp)

% At this time we use nonzero initial constraints:

Li = [1 1 1 1]; Bi = [3];

% This means that we desire to enforce on the Petri net (Dm, Dp) Lx>=B,
% where x is the marking vector. The program is supposed to give the 
% rest of constraints that make (Dm, Dp, L, B) deadlock free.

% Press any key to continue 
 
pause 
 
[L, b, L0, b0, how] = dp(getpn(Dm, Dp), [], Li, Bi)

% Press any key to continue  
  
pause    

% This is the example from K. Lautenbach, et al, "The Linear Algebra of 
% Deadlock Avoidance--A Petri Net Approach", technical report at the 
% University of Koblenz, Institute for Computer Science, 1996. 

Dm = [3 0 5 0; 0 1 0 0; 0 0 1 0; 0 0 0 1];
Dp = [0 2 0 6; 1 0 0 0; 0 1 0 0; 0 0 1 0];

% Press any key to continue  
  
pause    
  
[L, b, L0, b0, how] = dp(Dm, Dp) 

% This is Example 5.3 in [Iordache, 2000]; transition t1 is unobservable

D = [-1 -1 2; 1 0 -1; 0 1 -1]';
[Dm, Dp] = d2dd(D);

% Press any key to continue  
  
pause

[L, b, L0, b0, how] = dp(Dm, Dp, [], 1)


echo off







GPenSIM_v10_System_Files/SPNBOX-Functions/fvpr.m

function [str] = fvpr(x, sw)

% FVPR - Transforms a vector in a string
%
% [str] = fvpr(x)
%
% Use the format below to print finite sets
%
% [str] = fvpr(x,2)

% Written by Marian V. Iordache, miordach@nd.edu


if nargin == 1
    sw = 1;
end

[m,p] = size(x);
n = length(x);

if     sw == 1, op = '['; cl = ']'; 
elseif sw == 2, op = '{'; cl = '}'; end

if n > 1 | sw == 2
    u = [op];
else 
    u = [];
end

for i = 1:n
    z = sprintf('%g', x(i));
    u = [u, z];
    if i < n
        u = [u, ', '];
    end
end

if n > 1 | sw == 2
    u = [u, cl];
end

if m > 1
    str = [u, ''''];
else
    str = u;
end







GPenSIM_v10_System_Files/SPNBOX-Functions/gcdv.m

function [d] = gcdv(v)

% GCDV  greatest common divisor of a vector/matrix. Uses GCD.

% Written by Marian V. Iordache, miordach@nd.edu

if length(v) <= 1
    d = abs(v);
    if length(v) == 0
        warning(' ');
    end
else
    [a, b] = size(v);
    
    w = reshape(v, 1, a*b);
    z = w(1);

    for i = 2:length(w)
        if z == 1
            break;
        end
        z = gcd(z,w(i));
    end 

    d = z;
end







GPenSIM_v10_System_Files/SPNBOX-Functions/getpn.m

function [o] = getpn(Dm,Dp,Tuc,Tuo,m0)

% GETPN - Creates a PN object
%
% It can be used in any of the formats below
%
% [o] = getpn;
%
% [o] = getpn(D);
%
% [o] = getpn(Dm,Dp);
%
%    ...
%
% [o] = getpn(Dm,Dp,Tuc,Tuo,m0)

% Written by Marian V. Iordache, miordach@nd.edu

if nargin == 1, [Dm, Dp] = d2dd(Dm); end
if nargin < 1, Dm = []; Dp = []; end
if nargin < 3, Tuc = []; end
if nargin < 4, Tuo = []; end
if nargin < 5, m0 = []; end

o = struct('m0',m0,'Dm',Dm,'Dp',Dp,'Tuc',[],'Tuo',[]);

o.Tuc = Tuc;
o.Tuo = Tuo;








GPenSIM_v10_System_Files/SPNBOX-Functions/grp.m

function [res] = grp(a,b)

% [res] = grp(string, pattern)
%
% 'string' and 'pattern' are character strings; 
% res is 1 if 'string' contains an instance of 'pattern'.

% Written by Marian V. Iordache, miordach@nd.edu

res = 0;

m = length(a);
k = length(b);

if m < k
    return;
end

for i = 1:m-k+1
    if sum(a(i:i+k-1) ~= b) == 0
        res = 1;
        return
    end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/ilp_adm.m

function [La, ba, R1, R2, how, dhow] = ilp_adm(L, b, D, Tuc, Tuo, m0, vrb)

% ILP_ADM - transformation to admissible constraints based on linear integer 
%           programming
%
% [La, ba, R1, R2, how, dhow] = ilp_adm(L, b, D, Tuc, Tuo, m0, vrb)
%
% The function transforms a marking constraint L*m <= b to an admissible 
% marking constraint (R1 + R2*L)*m <= R2*(b+1). If the transformation is
% possible for the given initial marking, 'ok' is returned in a variable
% how; else 'impossible' is returned; similarly, dhow{i} is 'ok' if the
% transformation of the constraint i of Lm <= b was possible.
%
% D   - the incidence matrix
% Tuc - the uncontrollable transitions (e.g. for Tuc = [2, 5], the second and 
%       the fifth columns of D correspond to uncontrollable transitions
% Tuo - the unobservable transitions
% m0  - the initial marking
% vrb - use vrb = 0 to suppress messages. Default is vrb = 1.
% 
% Use m0 = [] or only the first five arguments if the initial marking is
% not of interest. 

% Written by Marian V. Iordache, miordach@nd.edu

how = 'ok'; dhow = {}; flg = 0;
if nargin < 7, vrb = 1; end
if nargin < 6, m0 = []; end
if nargin < 5, Tuo = []; end
if vrb, fprintf('\n'); end
flg = isempty(m0); 

Duc = D(:,Tuc); Duo = D(:,Tuo);
[m, n] = size(D); [p, f] = size(L); if isempty(b) & ~p, b = zeros(0,1); end

R1 = zeros(p,m); R2 = eye(p);
for i = 1:p, dhow{i} = 'ok'; end
if ~p, dspy('Empty set of constraints!','','',p,p,vrb); end
if ~f, dspy('Empty set of places!','','',1,1,vrb); La = L; ba = b; return; end

for i = 1:p
   l = L(i,:); 
   nflg = flg;
   if ~flg
      if (l*m0 <= b(i)), nflg = 1; end
   end
   
   aa = 0; bb = 0;
   if isempty(Duc), aa = 1;
   elseif (l*Duc <= 0), aa = 1; end
   
   if isempty(Duo), bb = 1;
   elseif (l*Duo == 0), bb = 1; end
      
   if ~nflg & ~flg
      dhow{i} = 'infeasible';
      dspy('The transformation is infeasible due to the initial marking', '', '.', i, p, vrb);
   elseif aa & bb
      dhow{i} = 'ok';
      dspy('No transformation is necessary', '', '.', i, p, vrb);
   else
      M = [Duc Duo -Duo; l*Duc l*Duo -l*Duo]; 
      [u, v] = size(M); N = zeros(v,1);
      vlb = zeros(u,1); vlb(u) = 1; % this ensures r2 >= 1

      if isempty(m0)
         f = ones(m+1, 1); 
         %[r, hw] = solve_ip(f, -M', N, [], [], vlb); 
         [r, hw] = ip_solve(-M', N, f, [], [], vlb); 
         dhow{i} = hw;
         if r'*[eye(u-1); l] == 0 & ~isempty(b)
            % this treats the case when La == 0 and La*m<= ba is infeasible
            if b(i) <= -1
               N = [N; 1]; % the constraint sum(r1+r2*l) <= -1 is added
               M = [M, [ones(u-1,1); sum(l)]];
               %[r, hw] = solve_ip(f, -M', N, [], [], vlb);
               [r, hw] = ip_solve(-M', N, f, [], [], vlb); 
               if isempty(r), dhow{i} = 'not solved'; % r empty when the program is infeasible
               else dhow{i} = hw; end
            end
         end
      else
         f = [m0; (l*m0-b(i)-1)]; % other costs could also be used
         %[r, hw] = solve_ip(f, [-M'; -f'], [N; 1], [], [], vlb); 
         [r, hw] = ip_solve([-M'; -f'], [N; 1], f, [], [], vlb); 
         dhow{i} = hw; % the integer program includes the requirement
      end % that the initial marking is feasible

      if ~isempty(r)
         R1(i,:) = r(1:m)';
         R2(i,i) = r(m+1);
      end
      
      if ~strcmp('ok',hw), dspy('The problem is ', hw, '.', i, p, vrb); end
   end 
end

xx = 0; yy = 0;
for i = 1:p
   if strcmp(dhow{i},'infeasible'), xx = 1; end
   if strcmp(dhow{i},'not solved'), yy = 1; end
end

% The program won't return 'not solved' unless solve_ip does not 
% treat satisfactorily the case when the problem is unbounded.

if yy, how = 'not solved'; end
if xx, how = 'impossible'; end

La = R1 + R2*L; ba = b;
if ~isempty(b), ba = R2*(b+ones(p,1)) -ones(p,1); end
if vrb, fprintf('\n'); end



function dspy(bg, prm, ed, i, p, vrb)

if vrb
   if p <= 1
      fprintf('ILP_ADM: %s%s%s\n', bg, prm, ed);
   else
      fprintf('ILP_ADM, constraint %d: %s%s%s\n', i, bg, prm, ed);
   end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/invar.m

function C = invar(A)

% INVAR - Positive invariant computation.
%
% INVAR(A) returns a matrix whose columns give the minimal support positive
% invariants of a matrix A, i.e., it returns a basis for the solutions to
% Ax = 0, x >= 0.
%
% This is a modification of INVAR1. INVAR works with integers only!  
% INVAR1 is called if A is not an integer matrix.
%
% The solution is based on an algorithm by Martinez and Silva.

% INVAR is a slight modification of INVAR1; INVAR1 has been written by 
% John O. Moody. 

A = A'; 

% The line below calls INVAR1 if A is not an integer matrix. 
% INVAR1 should not be used for integer matrices.  

z = sum(sum(ceil(A)-A)); if z, C = invar1(A); return; end

[n,m] = size(A);

BC = [A eye(n)];	% BC is two matrices, B and C, C = identity at start
cc = m+1:m+n;		% Columns of the C portion of the matrix.
for j = 1:m,
	Ip = find(BC(:,j) > 0);
	Im = find(BC(:,j) < 0);
	if (length(Ip) > 0) & (length(Im) > 0),
		I = find(BC(:,j) == 0);
		k = length(BC(:,j));
                %length(Ip)
                %length(Im)
		for a = 1:length(Ip),	% Add linear combinations 
			for b = 1:length(Im),
                                d = gcd(BC(Ip(a),j),BC(Im(b),j));
                                x = BC(Im(b),j)/d;
				y = BC(Ip(a),j)/d;
				BC = [BC; -x*BC(Ip(a),:) + y*BC(Im(b),:)];
			    	k = k + 1;
			    	I = [I; k];
			end
		end
		BC = BC(I,:);		% Delete rows used above.
		if isempty(BC),
			break
		end

	  	% Identify and delete rows of C whose
		% support is not minimal with respect
		% to the other rows of C.

		C = BC(:,cc);
                [a,b] = size(BC(:,cc));%a
                rlist = ones(1, a);
                D = xor(BC(:,cc), zeros(a,b));

                for ii = 1:a
                    if rlist(ii)
                         for jj = ii+1:a
                             if rlist(jj)
                                 if D(ii,1:n) >= D(jj, 1:n)
                                     rlist(ii) = 0;
                                 elseif D(ii,1:n) <= D(jj,1:n)
                                     rlist(jj) = 0;
                                 end
                             end
                         end
                     end
                end

                rlist = (find(rlist));
                BC = BC(rlist,:);

		if isempty(BC),
			break
		end
	end
end
if isempty(BC)
	C = zeros(n,0);
else
	% Eliminate rows which are not part of null space.  This step
	% was not included in original program by Martinez and Silva,
	% but it seems to be necessary, at least as far as the way the
	% check for minimal support invariants was done above.
	I = [];
	x = ~(BC(:,cc)*A);
	for a = 1:length(BC(:,1)),
		if x(a,:),
			I = [I; a];
		end
	end
	BC = BC(I,:);
	% Now return answer
	if isempty(BC)
		C = zeros(n,0);
	else
		C = BC(:,cc)';
                [b, a] = size(C);
                for i = 1:a
                    C(:,a) = C(:,a)/gcdv(C(:,a));
                end
	end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/invar1.m

function C = invar1(A)
% INVAR1(A) returns a matrix whose columns give the minimal support place
% invariants of a petri net incidence matrix A, i.e., it returns the basis
% for the solutions to x'A = 0, the null space of A'.
%
% See also SIPH.
%
% The solution is based on an algorithm by Martinez and Silva.
%

% Notes: 1. This file has been written by John O. Moody, and later included 
%           by M.V.Iordache in the toolbox. 
%        2. The use of INVAR instead of INVAR1 is recommended for integer 
%           matrices A.

[n,m] = size(A);
BC = [A eye(n)];	% BC is two matrices, B and C, C = identity at start
cc = m+1:m+n;		% Columns of the C portion of the matrix.
for j = 1:m,
	Ip = find(BC(:,j) > 0);
	Im = find(BC(:,j) < 0);
	if (length(Ip) > 0) & (length(Im) > 0),
		I = find(BC(:,j) == 0);
		k = length(BC(:,j));
		for a = 1:length(Ip),	% Add linear combinations 
			for b = 1:length(Im),
				x = BC(Ip(a),j)/BC(Im(b),j);
				BC = [BC; BC(Ip(a),:) - x*BC(Im(b),:)];
			    	k = k + 1;
			    	I = [I; k];
			end
		end
		BC = BC(I,:);		% Delete rows used above.
		if isempty(BC),
			break
		end
		C = BC(:,cc);
		BC(:,cc) = C/max(max(C));  		% Normalize
		f = 2/min(C(find(C > 0)));	     	% Scaling factor
	  	k = length(BC(:,1)); 	% Identify and delete rows of C whose
		a = 1;     		% support is not minimal with respect
		while a <= k,		% to the other rows of C.
		    for b = 1:k,
			if a ~= b,
			    if (f*BC(a,cc) >= BC(b,cc))
			    	BC = [BC(1:a-1,:); BC(a+1:k,:)];
			    	k = k - 1;
			    	a = a - 1;
			    	break;
			    end
			end
		    end
		    a = a + 1;
		end
		if isempty(BC),
			break
		end
	end
end
if isempty(BC)
	C = [];
else
	% Eliminate rows which are not part of null space.  This step
	% was not included in original program by Martinez and Silva,
	% but it seems to be necessary, at least as far as the way the
	% check for minimal support invariants was done above.
	I = [];
	x = ~(BC(:,cc)*A);
	for a = 1:length(BC(:,1)),
		if x(a,:),
			I = [I; a];
		end
	end
	BC = BC(I,:);
	% Now return answer
	if isempty(BC)
		C = [];
	else
		C = BC(:,cc)';
		C = C/min(C(find(C > 0)));
	end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/ip_solve.m

function [res, mhow] = ip_solve(L, B, f, intlist, ub, lb, ctype)

% IP_SOLVE - Interface to the Mixed Integer Program Solver LP_SOLVE
%
% [res, how] = ip_solve(L, B, f, intlist, ub, lb, ctype)
%
% The function minimizes f'*x subject to Lx >= B and lb <= x <= ub.
% x(i) is an integer if intlist(i) is not zero. If ctype is given, 
% the inequality constraints are interpreted as follows:
%  L(i,:)x <= B(i) for ctype(i) = -1
%  L(i,:)x  = B(i) for ctype(i) =  0
%  L(i,:)x >= B(i) for ctype(i) =  1
% 
% The function returns in res the optimal solution, and in how the 
% termination type ('ok', 'not solved', 'unbounded', 'infeasible'). 
% When the problem is infeasible or not solved, res is an empty 
% vector. When the problem is unbounded, res is a feasible solution.
%
% To find a feasible solution to a set of constraints, use f = [] or
% set to 0 all elements of f.
% 
% Default values: if intlist not given, all variables considered to
% be integers; if ub not given, all upper bounds are infinity; if 
% lb not given, all lower bounds are 0; if ctype not given, the
% constraints are Lx >= B.

% Another integer program solver is SOLVE_IP.

% This interface to the LP_SOLVE package has been 
% written by Marian V. Iordache, miordach@nd.edu


if nargin < 3, f = []; end

f = f(:); p = length(f); L0 = L; B0 = B;
[m, n] = size(L);
[m2, xx] = size(B);

if xx > 1 | m2 ~= m
   error('Invalid set of constraints: matrix dimensions do not agree.');
end

if p > 0 & p ~= n
   error('Invalid set of constraints and/or cost vector')
end

if sum(sum(~isfinite([L B]))) 
   error('The constraints must not contain Inf or NaN elements!')
end

if nargin < 4, intlist = []; end
if nargin < 5, ub = []; end
if nargin < 6, lb = []; end
if nargin < 7, ctype = []; end

intlist = intlist(:); ub = ub(:); lb = lb(:); ctype = ctype(:);

if isempty(f), f = zeros(n,1); end
if isempty(intlist), intlist = ones(n,1); end
if isempty(ub), ub = inf*ones(n,1); end
if isempty(lb), lb = zeros(n,1); end
if isempty(ctype), ctype = ones(m,1); end

if length(intlist) == 1, intlist = intlist(1)*ones(n,1); end
if length(ub) == 1, ub = ub(1)*ones(n,1); end
if length(lb) == 1, lb = lb(1)*ones(n,1); end
if length(ctype) == 1, ctype = ctype(1)*ones(m,1); end

if sum(sum(isnan([ub; lb]))) 
   error('The upper and lower bounds cannot contain NaN elements')
end
intlist = intlist ~= 0; % thus all elements are either 0 or 1
ctype = (ctype > 0) - (ctype < 0); % thus all elements are -1, 0, or 1.

res = zeros(n,0); ctype0 = ctype;

if sum(ub < lb)
   mhow = 'infeasible';
   return
end

% Build ival, which is a feasible solution to vlb <= x <= vub.

uz = ub >= 0;   un = ~uz;
lz = lb >= 0;   ln = ~lz;

ii = 1 + (uz&lz) - (un&ln);
iiv  = [ub; zeros(n,1); lb];

ival = iiv((1:n) + n*ii');
if sum(isinf(ival))
   error('IP_SOLVE does not deal with the case when an upper and a lower bound are both equal to Inf or -Inf');
end

% Remove null rows

ind = find(sum(L~=0,2)); nind = ones(m,1); nind(ind) = 0; nind = find(nind);
for i = nind'
   if (ctype(i) & B(i)*ctype(i) > 0) | (~ctype(i) & B(i))
      mhow = 'infeasible';
      return
   end
end
L = L(ind,:); B = B(ind); m = length(ind); ctype = ctype(ind);

% Remove null columns

ind = find(sum(L~=0,1)); nind = ones(n,1); nind(ind) = 0; nind = find(nind);
for i = nind'
   if f(i) > 0, ival(i) = lb(i); end
   if f(i) < 0, ival(i) = ub(i); end
end % the case when ival(i) is infinite is treated at the end of the program
L = L(:,ind); lb = lb(ind); ub = ub(ind); n = length(ind);
if ~m | ~n
   res = ival; kind = 0;
else
   vlb = lb;
   vub = ub;
   zind = zeros(n,1);
   xind = find(lb < 0 & ub > 0);
   yind = find(lb < 0 & ub <= 0);
   for i = yind'
      L(:,i) = -L(:,i); % substitute x(i) with -x(i) to have x(i) >= 0
      f(i) = -f(i);
      zz = vlb(i); vlb(i) = -vub(i); vub(i) = -zz;
      zind(i) = -1;
   end
   nx = n+1; 
   for i = xind'
      L = [L -L(:,i)]; % substitute x(i) with x(i)-x(nx), where x(i),x(nx)>=0
      f = [f; -f(i)];
      vlb = [vlb; 0];
      vub = [vub; -vlb(i)];
      vlb(i) = 0;
      intlist = [intlist; intlist(i)];
      zind(i) = nx;
      nx = nx+1;
   end
   n = nx;
   iind = find(isinf(vub));   vub(iind) = -1; % -1 means Inf in ipslv

   [r, kind] = ipslv(f, L, B, intlist, vub, vlb, ctype); % the mex code

   if kind == 3 % find a feasible solution if the problem is unbounded
      r = ipslv(zeros(n,1), L, B, intlist, vub, vlb, ctype);
   end
   
   if kind == 0 | kind == 3
      n = length(zind);
      for i = 1:n
         if zind(i) < 0, r(i) = -r(i);
         elseif zind(i) > 0, r(i) = r(i) - r(zind(i)); end
      end
      res = ival;
      res(ind) = r(1:n);
   end
end

if kind == 0, mhow = 'ok';
elseif kind == 2, mhow = 'infeasible';
elseif kind == 3, mhow = 'unbounded';
else mhow = 'not solved'; end

if sum(isinf(res)) & ~kind, mhow = 'unbounded'; end
if kind & kind ~= 3, return; end

% CHECK ------

er = L0*res - B0; m = length(er); ctype = ctype0;
if kind == 0 | kind == 3
   me = 1e-10;
   for i = 1:m
      if (er(i) + me < 0 & ctype(i) > 0) | (er(i) - me > 0 & ctype(i) < 0) | (abs(er(i)) > me & ctype(i) == 0)
         warning('IP_SOLVE: INTERNAL ERROR!')
      end
   end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/isadm.m

function [v] = isadm(pnobj, L, F, C, b)

% ISADM - Checks whether a set of constraints is admissible based
% on reachability analysis.
%
% A constraint is considered to be admissible if its enforcement
% under the assumption that all transitions are controllable and
% observable does not attempt to inhibit uncontrollable transitions 
% and does not detect unobservable transitions. An admissible cons-
% traint must also be satisfied by the initial marking.
%
% In the formats
%
% [v] = isadm(pnobj, L, b)
% [v] = isadm(pnobj, L, F, b)
% [v] = isadm(pnobj, L, F, C, b)
%
% the coverability graph of the closed-loop is computed to check whether 
%  L*m <= b  or
%  L*m + F*q <= b  or
%  L*m + F*q + C*v <= b  
% is admissible; Dm and Dp are the incidence matrices, Tuc and Tuo
% are the sets of uncontrollable and unobservable transitions, and m0 
% is the initial marking. The return value is a vector such that 
% v(i) = 0 if L(i,:)*m <= b(i) is inadmissible, v(i) = 1 if the 
% constraint is admissible, and v(i) = -1 if admissibility couldn't be
% decided. v(i) = -1 may happen when the controller part of the closed-
% loop is unbounded. 
%
% If it is desired to check whether the constraint is admissible for 
% all initial markings, set pnobj.m0 = []. The admissibility check in
% this case is very fast (no coverability graph is computed.)
% 
% When the coverability graph of the plant is available (see PNCGRAPH),
% the following formats can be used
%
% [v] = isadm(pnobj, L, b, graph)
% [v] = isadm(pnobj, L, F, b, graph)
%
% The disadvantage of using a precomputed plant coverability graph is that
% it is more likely to have a v(i) equal to -1.
%
% See LINENF and PNCGRAPH.

% Written by Marian V. Iordache, miordach@nd.edu

if ~ispn(pnobj), error('First argument is not a PN object. Use GETPN!'); end

isgraph = 0; % isgraph = 1 means that 'graph' input is given
if nargin == 5
    x2 = L; x3 = F; x4 = C; x5 = b; 
    if ~strcmp(class(x5),'double') 
        graph = x5; b = x4; isgraph = 1; C = [];
    end
elseif nargin == 4 
    x2 = L; x3 = F; x4 = C;
    C = [];
    if ~strcmp(class(x4),'double')
        graph = x4; b = x3; isgraph = 1; F = []; 
    else
        b = x4;
    end
elseif nargin == 3
    x2 = L; x3 = F;
    C = []; F = []; b = x3;
elseif nargin == 2
    x2 = L; 
    C = []; F = []; b = []; % structural analysis
else
    error('Not enough or too many input arguments');
end

if isempty(L) & isempty(F) & isempty(C), v = []; return; end

Dm = pnobj.Dm; Dp = pnobj.Dp; Tuc = pnobj.Tuc; Tuo = pnobj.Tuo;
m0 = pnobj.m0(:); D = Dp - Dm;

if ~isgraph
    [m, n] = size(Dm);
else
    m = length(m0);
    n = max([Tuc(:); Tuo(:)]);
end

X = [L F C];
p = length(X(:,1)); % the number of constraints
if isempty(L), L = zeros(p,m); end
if isempty(F), F = zeros(p,n); end
if isempty(C), C = zeros(p,n); end
if isempty(b), m0 = []; end % structural analysis

if isempty(m0)
    LDp = max(0, -L*D-C);
    LDm = max(0,  L*D+C);
    LDp = LDp + max(0, F-LDm);
    LDm = max(LDm, F);
    x = [(LDm(:,Tuc) == 0) (LDp(:,Tuo) == LDm(:,Tuo))];
    nx = length(x(1,:));
    v = ones(p,1);
    for i = 1:nx
        v = v & x(:,i);
    end
    v = v';
    return
end

v(1:p) = 0; % begin initialization of v
% Check the initial marking
ind = find(L*m0 <= b);
v(ind) = 1; % complete initialization of v
if isempty(ind), return; end

L = L(ind,:); F = F(ind,:); C = C(ind,:); b = b(ind);
if ~isgraph 
    [Dfm, Dfp, ms0] = linenf(Dm, Dp, L, b, m0, F, C); % get closed loop
    cpn = getpn; cpn.Dm = Dfm; cpn.Dp = Dfp; cpn.m0 = ms0; % closed loop object
    cpn.Tuc = Tuc; cpn.Tuo = Tuo;
    pplaces = 1:length(m0); % plant places
    cplaces = (length(m0)+1):length(ms0); % control places
    [graph, res] = pncgraph(cpn,[0,1],'ts_adm',pplaces,cplaces);
    if length(ind) > 1
        xres = res;
    else
        xres = {res};
    end
    for i = 1:length(xres)
        v(ind(i)) = -1;
        if isempty(xres{i})
            v(ind(i)) = 1; % declare constraint admissible
        end
        for j = 1:length(xres{i})
            if xres{i}{j}.s > 0
                v(ind(i)) = 0; % declare constraint inadmissible
                break 
            end 
        end
    end
    return
end

% This is the case when the 'graph' argument is already given

LDp = max(0, -L*D);
LDm = max(0,  L*D);
LDp = LDp + max(0, F-LDm);
LDm = max(LDm, F);
LD = LDp - LDm;
% Change Tuc to the set of uncontro. trans. which the controller
% might attempt to inhibit
Tuc = Tuc(find(sum(LDm(:,Tuc) > 0,1)));
% Change Tuo to the set of unobserv. trans. which the controller
% might attempt to detect
Tuo = Tuo(find(sum(LD(:,Tuo) ~= 0,1)));

uclist = zeros(1,n); uolist = uclist;
uclist(Tuc) = 1; uolist(Tuo) = 1;
for i = 1:length(graph)
    mark = graph{i}{1};
    if isempty(ind), return; end
    for j = 1:length(graph{i}{3})
        t = graph{i}{3}{j}.t;
        nnode = graph{i}{3}{j}.n;
        nmark = graph{nnode}{1};
        if t <= n 
            if uclist(t) | uolist(t)
                y1 = L*mark; y2 = L*nmark; % ind changed in this if block
                x = 0; y = 0;
                if uclist(t)
                    x = ((y1 <= b) & (y2 > b)) | (y1 + F(:,t) > b);
                end
                if uolist(t)
                    y = y1 - y2;
                end
                x(find(isnan(x))) = 0; y(find(isnan(y))) = 0;
                xind = find(x|y); v(ind(xind)) = 0; 
                yind = find(isnan(y1) | isnan(y2)); 
                v(ind(yind)) = -1; ind(xind) = []; 
                L(xind,:) = []; F(xind,:) = []; b(xind) = []; % update L, F and b
            end
        end
        if isempty(ind), break; end
    end
end







GPenSIM_v10_System_Files/SPNBOX-Functions/isadmtst.m

% ISADMTST - Test program for ISADM

% Written by Marian V. Iordache, miordach@nd.edu

if ~exist('xsave'), xsave = 0; end
echo on

% THRTANK -- The three tank problem

D1 = [
 1 -1  0  0;
-1  1 -1  1;
 0  0  1 -1;];

D = [zeros(9,3) [D1; zeros(6,4)] [zeros(3,4); D1; zeros(3,4)] [zeros(6,4); D1]
];

Tuc = [4:15]; Tuo = []; [Dm, Dp] = d2dd(D);

% Admissible constraints

L = zeros(3,9); b = 2*ones(3,1);
L(1,9) = 1; L(1,6) = 1; L(1,3) = -2;
L(2,3) = 1; L(2,9) = 1; L(2,6) = -2;
L(3,3) = 1; L(3,6) = 1; L(3,9) = -2;

m0 = zeros(9,1); m0([2 5 8]) = 1;

pn = getpn;
pn.Dm = Dm; pn.Dp = Dp; pn.Tuc = Tuc; pn.Tuo = Tuo; pn.m0 = m0;

waitkey(xsave)

[v] = isadm(pn, L, b)

waitkey(xsave)

% Add the firing vector constraints

F = [2*eye(3), zeros(3,12)]; 

% The constraints remain admissible

[v] = isadm(pn, L, F, b)

waitkey(xsave)

% Add an inadmissible constraint

L = [L; -L(3,:)]; b = [b; -2];

% (inadmissible as not satisfied by initial marking)

[v] = isadm(pn, L, b)

waitkey(xsave)

% Next we do the same operation with the coverability graph precomputed

graph = pncgraph(pn);
F = [F; zeros(1,15)];

waitkey(xsave)

[v] = isadm(pn, L, b, graph)

[v] = isadm(pn, L, F, b, graph)

waitkey(xsave)

% Next it is verified that the constraints fail the structural admissibility test

pn.m0 = [];
[v] = isadm(pn, L, [])

waitkey(xsave)

% Let's consider a new inadmissible constraint

L = zeros(1,9); b = -3; L([2 5 8]) = -1;

[v] = isadm(pn, L, []) % this is a structural analysis

pn.m0 = m0;
[v] = isadm(pn, L, b) % this is based on the coverability graph

echo off






GPenSIM_v10_System_Files/SPNBOX-Functions/ispn.m

function [v] = ispn(pnobj)

% ISPN - Checks whether an object is a PN object
%
% [v] = ispn(pnobj)
%
% returns 1 if the object is PN, else 0.
%
% See GETPN.

flag = 0;
if strcmp(class(pnobj),'struct')
    z = fieldnames(pnobj);
    y = fieldnames(getpn);
    if length(y) == length(z)
        x = 1;
        for i = 1:length(y)
            if ~strcmp(y{i},z{i}), x = 0; break; end
        end
        flag = x;
    end
end

if flag
   [m1, n1] = size(pnobj.Dm);
   [m2, n2] = size(pnobj.Dp);
   flag = (m1 == m2) & (n1 == n2) & (isempty(pnobj.m0) | (m1 == length(pnobj.m0)));
end

if flag, flag = strcmp(class(pnobj.Tuc), class(pnobj.Tuo)); end
   
if flag 
   if strcmp(class(pnobj.Tuc),'cell')
      flag = (length(pnobj.Tuc) == length(pnobj.Tuo));
   end
end

v = flag;









GPenSIM_v10_System_Files/SPNBOX-Functions/is_siph.m

function [flag, flx] = is_siph(Dm, Dp, S)

% IS_SIPH - checks whether a set of places is a siphon
%
% [flag, flx] = is_siph(Dm, Dp, S)
%
% S - a set of places represented as a column of zeros and ones
%     S is allowed to be a matrix, in which case each of the columns
%     is verified
%
% Dm, Dp - the incidence matrices
%
% flag = (S == siphon)
% flx  = sum(flag == 0) (i.e. flx is nonzero if a column of S is not a siphon)

[m, n] = size(S);
flag = zeros(1,n);

for i = 1:n
   si = find(S(:,i));
   ins = sum(Dp(si,:),1);
   outs = sum(Dm(si,:),1);
   flag(i) = ~sum(ins&(~outs));
end

flx = sum(flag == 0);
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% LEDEM - Demonstration program for dp - liveness/T-liveness enforcement
% see DPDEM for deadlock prevention using dp

% Written by Marian V. Iordache, miordach@nd.edu

echo on

% Details on the implemented procedure can be found in:
%
% [Iordache 2000L] - M. Iordache, J. Moody, P. Antsaklis, 
%                     "Automated Synthesis of Liveness Enforcing Supervisors
%                     Using Petri Nets," technical report, available at
%                     http://www.nd.edu/~isis/tech.html 

% This is Example 5.2 of [Iordache 2000L]

Dp = [0 1 0 1 0; 0 0 1 0 1; 1 0 0 0 0];
Dm = [1 0 0 0 1; 1 0 0 1 0; 0 2 2 0 0];
pn = getpn(Dm, Dp);

% Press any key to continue 

pause

[L, b, L0, b0, how] = dp(pn, [], [], [], [], [], 15)

% Press any key to continue

pause

% Now we consider a Petri net in which deadlock can not be prevented

Dp = [0 1 0; 0 0 1; 1 0 0];
Dm = [1 0 0; 1 0 0; 0 1 1];

pn = getpn(Dm, Dp);

%Press any key to continue

pause

[L, b, L0, b0, how] = dp(pn, [], [], [], [], [], 15)

% Press any key to continue

pause

% The Petri net considered here has no smaller siphons and is repetitive

Dm = [0 1 0; 1 0 0; 0 0 1];
Dp = [1 0 0; 0 0 1; 0 1 0];

pn = getpn(Dm, Dp);

% Press any key to continue

pause

[L, b, L0, b0, how] = dp(pn, [], [], [], [], [], 15)
 

% Press any key to continue 
 
pause 
 
% Next it is considered a similar Petri net, but not strongly connected
% i.e. the union of two distinct repetitive Petri nets.

Dm = [Dm, zeros(3); zeros(3), Dm];
Dp = [Dp, zeros(3); zeros(3), Dp];

pn = getpn(Dm, Dp);

% Press any key to continue 
 
pause 
 
[L, b, L0, b0, how] = dp(pn, [], [], [], [], [], 15)
  
 
% Press any key to continue  
  
pause  
 
% Here we consider Example 5.1 of [Iordache, 2000] (see DPDEM)

Dm = [1 0 1 0 1; 0 0 0 1 0; 0 1 0 0 1; 1 0 1 0 0];
Dp = [0 0 0 1 0; 0 0 2 0 1; 3 0 0 0 0; 0 1 0 0 0];

pn = getpn(Dm, Dp);

% Press any key to continue

pause

[L, b, L0, b0, how] = dp(pn, [], [], [], [], [], 15)

% At this time we use nonzero initial constraints:

Li = [1 1 1 1]; Bi = [3];

% This means that we desire to enforce on the Petri net (Dm, Dp) Lx>=B,
% where x is the marking vector. The program is supposed to give the 
% rest of constraints that make (Dm, Dp, L, B) deadlock free.

% Press any key to continue 
 
pause 
 
[L, b, L0, b0, how] = dp(pn, [], Li, Bi, [], [], 15)

% Press any key to continue  
  
pause    

% This is Example 5.3 of [Iordache 2000L]; transition t1 is unobservable

D = [-1 -1 2; 1 0 -1; 0 1 -1]';
[Dm, Dp] = d2dd(D);

pn = getpn(Dm, Dp, [], 1);

% Press any key to continue  
  
pause

[L, b, L0, b0, how] = dp(pn, [], [], [], [], [], 15)

% This is an initial constraint example appearing as 
% Example 5.4 in [Iordache 2000L].

D = [-1  1  0  0  0  0;
     -1  0  1  0  0  0;
      2 -1 -1 -1  0  0;
      0  0  0  1  1 -1;
      0  0  0  0 -1  1;];

Li = -[1 1 1 1 1]; bi = -1;
pn = getpn(D);

pause

[L, b, L0, b0, how] = dp(pn, [], [], [], Li, bi, 15)


echo off
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function [Dfm, Dfp, ms0, how, dhow, Lf, Cf, bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc, Tuo)

% LINENF - Linear Inequality Enforcement
%
% This function creates the supervisor enforcing 
%
%              L*m + F*q + C*v <= b                                 (1)
%
% where m is the Petri net marking, v is the firing vector and q is a  
% vector of the size of the firing vector. The meaning of the inequali-
% ties is as follows. Let tj be an enabled transition at the marking m,
% m[tj>m', v' the firing vector after firing tj, and q be such that all
% its elements are 0 except for q(j) = 1. The transition tj may fire if
% the two conditions below are met:
%  1) L*m' + C*v' <= b
%  2) (1) holds true
%
% The function returns the structure that corresponds to the supervised
% Petri net, and the initial marking of the supervised Petri net (ms0),
% (the argument m0 specifies the initial marking of the plant Petri net.)
% The initial firing vector v0 is assumed to be 0. The syntax is:
%
% [Df^-, Df^+, ms0] = linenf(pn, L, b, F, C)
%
% The last four arguments of the function are optional. This means that if
% an argument is not of interest, it may be set to [] and that the following
% forms can also be used:
%
% [Df^-, Df^+, ms0] = linenf(pn, L, b)
% [Df^-, Df^+, ms0] = linenf(pn, L, b, F)
% [Df^-, Df^+, ms0] = linenf(pn, L, b, F, C)
%
% Alternative formats are:
%
% [Df^-, Df^+, ms0] = linenf(D^-, D^+, L, b, m0, F, C)
% [Df^-, Df^+, ms0] = linenf(D^-, D^+, L, b, m0, F, C, Tuc, Tuo)
%
% where D^- and  D^+ specify the incidence matrices and Tuc and Tuo the
% uncontrollable and unobservable transitions. For instance, Tuc = [3 4] 
% means that t3 and t4 (where the indices correspond to the incidence matrix)
% are uncontrollable. 
%
% When presented with uncontrollable and/or unobservable transitions, 
% additional outputs are of interest:
%
% [Df^-, Df^+, ms0, how, dhow] = linenf(...)
% 
% The function first transforms the constraints such that they are admissible, 
% and then enforces them; if the transformation succeeded, how = 'ok', else 
% how = 'not solved'. dhow{i} stores the status of constraint i: 'ok' or 
% 'not solved'. 
% 
% When the initial marking m0 is not given (that is m0 = []/pn.m0 = []), the 
% following output format is of interest
%
% [Df^-, Df^+, ms0, how, dhow, Lf, Cf, bf] = linenf(...)
%
% The additional outputs allow to compute the initial marking ms0 of the
% supervised system as a function of the marking m0 of the plant:
%
% ms0 = bf - Lf*m0 - Cf*v0

% Written by Marian V. Iordache, miordach@nd.edu

if strcmp(class(Dm),'struct')
    mpn = Dm;
    % Dm, Dp, L, b, m0, F, C, Tuc, Tuo
    % pn,  L, b, F,  C
    if nargin > 4, C = m0; end
    if nargin > 3, F = b; end
    if nargin > 1, b = L; L = Dp; end
    if nargin < 5, C = []; end
    if nargin < 4, F = []; end
    if nargin < 2, L = []; b = []; end
    Dm = mpn.Dm; Dp = mpn.Dp; m0 = mpn.m0; Tuc = mpn.Tuc; Tuo = mpn.Tuo;
else
    if nargin < 9, Tuo = []; end
    if nargin < 8, Tuc = []; end
    if nargin < 7, C = []; end
    if nargin < 6, F = []; end
    if nargin < 5, m0 = []; end
    if nargin < 4, b = []; end
end

chk_data(Dm,Dp); D = Dp - Dm;
[m,n] = size(D); m0 = m0(:);

% Eliminate multiple entries in Tuc & Tuo (e.g. Tuc = [3, 3] --> Tuc = [3])
tu = zeros(n,1); to = zeros(n,1); tu(Tuc) = 1; to(Tuo) = 1;
Tuc = find(tu); Tuo = find(to); 

fco_case = isempty(Tuc) & isempty(Tuo); 

if isempty(F), F = []; end
if isempty(L), L = []; end
if isempty(C), C = []; end

[k,m2] = size(L);
[p,n2] = size(F);
[r,n3] = size(C);
[u, v] = size(b);

xx = max([k, p, r]);
how = 'ok'; for i = 1:xx, dhow{i} = 'ok'; end

if isempty(F) & isempty(L) & isempty(C)
   Dfm = Dm; Dfp = Dp; ms0 = m0; return
end

if isempty(F), p = max(k,r); F = zeros(p,n); n2 = n; end
if isempty(L), k = max(p,r); L = zeros(k,m); m2 = m; end
if isempty(C), r = max(p,k); C = zeros(r,n); n3 = n; end
if isempty(b), b = zeros(k,0); end
if isempty(m0), m0 = zeros(m,0); end

[e,t] = size(m0);

if m ~= m2 | n ~= n2 | n3 ~= n | e ~= m 
error('Dimensions of incidence matrices, constraints and/or marking disagree')
end

if p ~= k | r ~= k | ((v ~= 1 | u ~= k) & ~isempty(b))
   error('Dimensions of constraints do not agree')
end

if isempty(b) & ~isempty(m0)
   error('the b parameter must be nonempty when an initial marking is given!')
end

if fco_case
   LD = L*D;

   LDp = max(0, -LD-C);
   LDm = max(0,  LD+C);

   Dfp = [Dp; LDp+max(0,F-LDm)];
   Dfm = [Dm; max(LDm,F)];

   if isempty(m0), ms0 = zeros(m+k,0);
   else ms0 = [m0; b-L*m0]; end

   Lf = L; bf = b; Cf = C;

   return
end

% Check admissibility: sufficient conditions for admissibility are tested 

Duc = D(:,Tuc); Duo = D(:,Tuo);%inadm: to store the "inadmissible" constraints
inadm = find(sum((L*Duc+C(:,Tuc))>0,2)); 
inadm = [inadm; find(sum((L*Duo+C(:,Tuo))~=0,2))];
inadm = [inadm; find(sum(F(:,Tuc)>0,2))]; 
% The line above assumes that it is possible to have controllable
% unobservable transitions. If this is not the case, set Tuc to 
% contain also the transitions in Tuo. 

xinadm = zeros(k,1); xinadm(inadm) = 1; % delete repeated occurrences in inadm
inadm = find(xinadm); adm = find(~xinadm); % and generate adm, the complement
Lx = L(inadm,:); Fx = F(inadm,:); Cx = C(inadm,:); ni = length(inadm);
if ~isempty(b), bx = b(inadm); else, bx = zeros(ni,0); end
Dxm = Dm; Dxp = Dp; Ifm = zeros(0,n); Ifp = Ifm;
xx = 0; yy = 0;
Fx(:,Tuc) = 0; % Fx contains only the admissible constraints

for i = 1:ni
   j = inadm(i);

   % Transformation of the constraints of C in marking constraints

   Dxm = Dm; Dxp = Dp;
   Tc = find(C(j,:)); mc = length(Tc);
   Dxm = [Dxm; zeros(mc,n)];
   Dxp = [Dxp; zeros(mc,n)];
   Dxp(m+1:m+mc,Tc) = eye(mc);
   lx = [L(j,:), C(j,Tc)]; % transformed marking constraint
   mx = m + mc; 

   % Transformation of the constraints of F in marking constraints

   Tf = find(sum(F(j,:)>0,1) & tu'); mf = length(Tf); 
   lx = [lx, F(j,Tf).*(F(j,Tf)>0)+lx*Dxm(:,Tf)]; % new marking constraints
   Dxm = [Dxm zeros(mx,mf); zeros(mf, n) eye(mf)];
   Dxp = [Dxp zeros(mx,mf); zeros(mf, n+mf)];
   Dxp(:,n+1:n+mf) = Dxp(:,Tf);
   Dxp(:,Tf) = 0;
   Dxp(mx+1:mx+mf,Tf) = eye(mf);
   mx = mx + mf; nx = n + mf;

   if isempty(m0), m0x = zeros(mx,0);
   else m0x = [m0(:); zeros(mx-m,1)]; end

   Txuc = [Tuc(:); (n+1:n+mf)']; Txuo = Tuo(:); Dx = Dxp - Dxm;

   % Transformation to admissible constraints

   la = lx;
   [la, ba, R1, R2, xhow, xdhow] = mro_adm(lx,b(j,:),Dx, Txuc, Txuo, m0x, 0);

   if ~strcmp('ok',xdhow) % in case of failure, try ilp_adm
     [la,bb,r1,r2,xdhow] = ilp_adm(lx,b(j,:),Dx,Txuc,Txuo,m0x,0);
     if ~isempty(b), ba = bb; end
   end
   if strcmp('ok',xdhow)
      lx = la; if ~isempty(b), bx(i) = ba; end
   else
      lx = zeros(1,mx); if ~isempty(b), bx(i) = 0; end
      dhow{j} = xdhow;
   end
   xx = xx | strcmp('not solved',xdhow);
   yy = yy | strcmp('impossible',xdhow);

   % Enforce the transformed constraint

   fx = [Fx(i,:), zeros(1,mf)];
   [Dfim, Dfip, mIx] = linenf(Dxm, Dxp, lx, bx(i,:), m0x, fx);
   if ~isempty(m0), mI(i) = mIx(mx+1); end

   % Collapse structure by removing transformation places

   Ifmx = Dfim(mx+1,:); Ifpx = Dfip(mx+1,:);
   Ifmx(:,Tf) = Ifmx(:,Tf) + Ifmx(:,n+1:n+mf); % ':,' added to deal with Tf = []
   Ifpx(:,Tf) = Ifpx(:,Tf) + Ifpx(:,n+1:n+mf);
   Ifm(i,:) = Ifmx(1:n); Ifp(i,:) = Ifpx(1:n);

   Cx(i,Tc) = lx(m+1:m+mc);
   Lx(i,:) = lx(1:m);
end

if xx, how = 'not solved'; end
if yy, how = 'impossible'; end

% Enforce admissible constraints into the transformed PN

[Dfam, Dfap, mA] = linenf(Dm, Dp, L(adm,:), b(adm), m0, F(adm,:), C(adm,:));

Afm = Dfam(m+1:m+k-ni,:); Afp = Dfap(m+1:m+k-ni,:);

% Final result

if ~isempty(m0)
   %mI = mI(mx+1:mx+ni); 
   mA = mA(m+1:m+k-ni); ms0 = zeros(m+k,1);
   ms0(1:m) = m0; ms0(m+adm) = mA; ms0(m+inadm) = mI;
else
   ms0 = zeros(m+k,0);
end
Dfp = [Dp; zeros(k,n)]; Dfm = [Dm; zeros(k,n)]; 
if ~isempty(adm), Dfp(m+adm,:) = Afp; Dfm(m+adm,:) = Afm; 
   Lf(adm,:) = L(adm,:); bf(adm,:) = b(adm,:); Cf(adm,:) = C(adm,:); end
if ~isempty(inadm), Dfp(m+inadm,:) = Ifp; Dfm(m+inadm,:) = Ifm; 
   Lf(inadm,:) = Lx(:,:); bf(inadm,:) = bx(:,:); Cf(inadm,:) = Cx(:,:); end
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% LINTST: Tests the transformations of LINENF.

% Written by Marian V. Iordache, miordach@nd.edu


%if ~nargin, xsave = 0; end

if ~exist('xsave'), xsave = 0; end

echo on

% The examples below are taken from "Supervisory Control of DES Using PN" 
% by J.O. Moody and P.J. Antsaklis, Kluwer, 1998.

% Example 1/Example 1 at page 60  

D = [-1 0 1; 1 -1 0; 0 1 -1]; m0 = [3; 0; 0]; Tuc = [2]; Tuo = [];

L = [0 0 1]; b = 1; [Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, [], [], Tuc, Tuo)

waitkey(xsave)

% Example 2/Example 2 at page 61

D = [-1 0 1; 1 -1 0; 1 -1 0; 0 1 -1]; m0 = [3; 0; 0; 0];
Tuc = [2]; Tuo = [];

L = [0 0 0 1]; b = 1;[Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, [], [], Tuc, Tuo)

waitkey(xsave)

% Example 3/Example 3 at page 62

D = [-1 -1 0 1; 1 0 -1 0; 0 1 -1 0; 0 0 1 -1;]; m0 = [3; 0; 0; 0];
Tuc = 3; Tuo = [];

L = [0 0 0 1]; b = 1;[Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, [], [], Tuc, Tuo)

waitkey(xsave)

% Example 4/The example at the pages 48-50

D = [-1 0 0 1; 0 -1 0 2; 2 1 -2 0; 0 0 1 -2]; m0 = [1 2 0 2]';
Tuc = 3; Tuo = [];

L = [0 0 0 1]; b = 2;[Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, [], [], Tuc, Tuo)

waitkey(xsave)

% Example 5/A deadlock prevention example

D = [-1 1 0; -1 0 1; 2 -1 -1]; m0 = [1; 1; 0]; Tuc = []; Tuo = 1;

L = [-1 0 -1; 0 -1 -1]; b = [-1; -1];[Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, [], [], Tuc, Tuo)

waitkey(xsave)

% Example 6/The example at page 95 for firing vector constraints

D = [-1 0 1; 1 -1 0; 0 1 -1]; m0 = [3 0 0]'; Tuc = 3; Tuo = [];

L = [0 1 0]; F = [0 0 1]; b = 1; [Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, [], Tuc, Tuo)

waitkey(xsave)

% Example 7+/A fairness constraint test

% first no uncontrollable and unobservable transitions

D = [-1 -1 1 1; 1 0 -1 0; 0 1 0 -1]; m0 = [2 0 0]'; Tuc = []; Tuo = [];

L = []; F = []; C = [1 -1 0 0]; b = 2; [Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc, Tuo)

waitkey(xsave)

% add unobservable transitions

Tuo = [1 2];

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc, Tuo)

waitkey(xsave)

% notice that for m0 = [4 0 0]', linenf detects correctly that it is 
% impossible to synthesize a supervisor. 

m0 = [4 0 0]';

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc, Tuo)

waitkey(xsave)

m0 = [2 0 0]';

C = [C; -1 1 0 0]; b = [b; 2];

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc, Tuo)

waitkey(xsave)

% ATMSW -- the ATM switch example (pp. 136-139) used as a test program

D = [
 1  0  0 -1  0  0 -1  0  0  0  0;
 0  1  0  0 -1  0  0 -1  0  0  0;
 0  0  1  0  0 -1  0  0 -1  0  0;
 0  0  0  1  1  1  0  0  0 -1  0;
 0  0  0  0  0  0  1  1  1  0 -1;];

L = [ 0 0 0 1 0;
      0 0 0 0 1;
      0 0 0 0 0;
      0 0 0 0 0;];

F = [ 0 0 0 0 0 0 0 0 0 0 0;
      0 0 0 0 0 0 0 0 0 0 0;
      0 0 0 1 1 1 0 0 0 0 0;
      0 0 0 0 0 0 1 1 1 0 0;];

b = [5 5 2 2]'; C = []; m0 = [];

Tuc = [1:3, 10:11]; [Dm, Dp] = d2dd(D);

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc)

waitkey(xsave)

% CATMOUSE -- test program for enforcing linear matrix inequalities

% See section 8.1 (pp. 113-119) in the PN book

D = [
-1  0  1 -1  0  1  0  0  0  0  0  0  0  0;
 1 -1  0  0  0  0 -1  1  0  0  0  0  0  0;
 0  1 -1  0  0  0  0  0  0  0  0  0  0  0;
 0  0  0  1 -1  0  1 -1  0  0  0  0  0  0;
 0  0  0  0  1 -1  0  0  0  0  0  0  0  0;

 0  0  0  0  0  0  0  0 -1  0  1 -1  0  1;
 0  0  0  0  0  0  0  0  0  1 -1  0  0  0;
 0  0  0  0  0  0  0  0  1 -1  0  0  0  0;
 0  0  0  0  0  0  0  0  0  0  0  0  1 -1;
 0  0  0  0  0  0  0  0  0  0  0  1 -1  0;];

L = [1 0 0 0 0 1 0 0 0 0;
     0 1 0 0 0 0 1 0 0 0;
     0 0 1 0 0 0 0 1 0 0;
     0 0 0 1 0 0 0 0 1 0;
     0 0 0 0 1 0 0 0 0 1;];

b = [1 1 1 1 1]';

m0 = [0 0 1 0 0 0 0 0 0 1]';

F = []; C = [];

[Dm, Dp] = d2dd(D);
waitkey(xsave)

[Dfm, Dfp, ms0, how, dhow, Lf, Cf, bf] = linenf(Dm, Dp, L, b, m0, F, C)

waitkey(xsave)

Tuc = [7,8]; Tuo = [];

waitkey(xsave)

[Dfm, Dfp, ms0, how, dhow, Lf, Cf, bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc)

waitkey(xsave)

% PRRACTST -- the Piston Rod Robotic Assembly Cell example (pp. 129-136) used
% as a test program

D = [
-1  0  0  0  0  0  0  1;
 1 -1  0  0  0  0  0  0;
 0  1 -1  0  0  0  0  0;
 0  0  0  1 -1  0  0  0;
 0  0  0  0  1 -1  0  0;
 0  0  0  0  0  1 -1  0;
 0  0  0  0  0  0  1 -1;];

m0 = [1 0 0 0 0 0 0]';

[Dm, Dp] = d2dd(D);

L = [0 1 1 0 0 0 0;
     0 0 0 1 1 1 1;
     1 1 1 0 1 1 1;
     0 0 1 0 0 0 0;
     0 0 0 1 1 0 0;
     0 0 0 0 0 1 0;
     0 0 0 0 0 0 1;];

b = ones(7,1); F = []; C = [];
Tuc = [6 7 8];

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc)

waitkey(xsave)

Tuo = [5 6 7];

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc, Tuo)

waitkey(xsave)

% THRTANK -- The three tank problem (pp. 139-148)

D1 = [
 1 -1  0  0;
-1  1 -1  1;
 0  0  1 -1;];

D = [zeros(9,3) [D1; zeros(6,4)] [zeros(3,4); D1; zeros(3,4)] [zeros(6,4); D1]
];

Tuc = [4:15]; [Dm, Dp] = d2dd(D);

L = zeros(7,9); C = []; m0 = [];

F = zeros(7,15);

L(2,1) = 1; L(3,4) = 1; L(4,7) = 1;
L(5:7,[3,6,9]) = [-2 1 1; 1 -2 1; 1 1 -2];
F(1,1:3) = 1; F(2,1) = 1; F(3,2) = 1; F(4,3) = 1;
F(5,1) = 2; F(6,2) = 2; F(7,3) = 2;

b = [1 1 1 1 2 2 2]';

waitkey(xsave)

[Dfm, Dfp, ms0, how, dhow, Lf, Cf, bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc)

waitkey(xsave)

% UNRELTST - the unreliable machine example (pp. 122-129), as a test program

D = [
 1 -1  0  0  0 -1  0  0  0  0;
 0  1 -1  0  0  0  0  0  0  0;
 0  0  1 -1  0  0  0  0  0  0;
 0  0  0  1 -1  0  0  0  0  0;
 0  0 -1  0  1  0  0  0  0  0;

 0  0  0  0  0  1 -1  0  0  0;
 0  0  0  0  0  1  0  0  0 -1;
 0  0  0  0  0  0  1 -1  0  0;
 0  0  0  0  0  0  0  1 -1  0;
 0  0  0  0  0  0 -1  0  1  0;];

% 0  0  1  0 -1  0  1  0 -1  0;
%-1  0  1  0  0  0  1  0  0  0;
%-1  1  0  0  0  0  0  0  0  1;];

[Dm, Dp] = d2dd(D); Tuc = [2,6]; F = []; C = [];


L = [0 0 0 0 1 0 0 0 0 1;
     0 1 0 0 0 1 0 0 0 0;
     1 0 0 0 0 0 1 0 0 0;];
%L = [L, zeros(3)];
b = [1 1 1]'; m0 = [];

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F, C, Tuc)

waitkey(xsave)

% HSDINT - Hybrid System Double Integrator example (pp. 148-152) used as a 
% test program

D = [
 1  1 -1 -1  0  0  0  0  0  0;
 0  0  0  0  0  0 -1 -1  1  1;
-1  0  0  0  0  0  1  0  0  0;
 0  0  0  1  0  0  0  0  0 -1;
 0 -1  1  0  0  0  0  1 -1  0;];

[Dm, Dp] = d2dd(D); Dm(3,5) = 1; Dp(3,5) = 1; Dm(4,6) = 1; Dp(4,6) = 1;

L = [0 0 0 0 0; 1 1 0 0 1]; L = -L; C = [];
F = [zeros(1,4), 1, 1, zeros(1,4); zeros(1,10)]; m0 = [];
b = [0; -1];

waitkey(xsave)

[Dmf,Dpf,ms0,how,dhow,Lf,Cf,bf] = linenf(Dm, Dp, L, b, m0, F)

waitkey(xsave)


echo off









GPenSIM_v10_System_Files/SPNBOX-Functions/msplit.m

function [DF, DFM, DFP, MF, L0F, LF, iplf] = msplit(DM, DP, mask, M, L0, L, ipl, dpl)

% MSPLIT - split transitions to make a Petri net PT-ordinary.
%
% [DF, DFM, DFP] = msplit(DM, DP)
%
% [DF, DFM, DFP] = msplit(DM, DP, mask)
%
% [DF, DFM, DFP, MF, L0F, LF, iplf] = msplit(DM, DP, mask, M, L0, L, ipl, dpl)
%
% * DM, DP are the input and output incidence matrices (D- and D+). 
%
% * mask: mask(i) ~= 0 only if transition i is desired to be split.
%
% * Returns the updated incidence matrices.
%
% * The last four parameters are optional. See SDP code for meaning. 
%   Their updated values are given as output.
%
% As for DF = DFP - DFM, transitions in the replacement sequence of 
% split transitions are in the last columns. The original columns
% are not reordered. If the incidence matrices are m by n, the 
% first m rows and n columns of DF, DFM and DFN correspond to the
% places and transitions of the net (DM, DP). The remaining rows
% and columns correspond to the places and transitions resulted
% through transition split.
%
% Used in DP.

% Written by Marian V. Iordache, miordach@nd.edu

[m0,n0] = size(DM);

if nargin < 3, mask = []; end
if isempty(mask), mask = sum(DM>1, 1); end

chk_data(DM, DP, mask);

if nargin < 4
    M = [];
    dpl = [];
    ipl = 1:m0;
    L0 = [];
    L = [];
end

if isempty(L0)   L0 = zeros(0,length(ipl)); end
if isempty(L)    L  = zeros(0,length(ipl)); end
if isempty(M)    M  = zeros(0,length(ipl)); end

Dm = DM; Dp = DP;
mi0 = length(ipl);

ind = find(mask);  % the set of transitions that will be split
for i = ind
    l = max(DM(:,i)) - 1;
    [m, n] = size(Dm);
    [p, f] = size(M);
    [q, r] = size(L0);
    ipl = [ipl, m+1:m+l];
    Dm = [[Dm; zeros(l, n)], zeros(m+l,l)]; 
    Dp = [[Dp; zeros(l, n)], zeros(m+l,l)];
    M  = [M,  zeros(p, l)];
    L0 = [L0, zeros(q, l)];
    Om = Dm;
    for j = 1:l            % connections to the extra places
        Dp(m+j,n+j) = 1;     % arc from t_{j,i} to p_{j,i}
        if j == 1
            Dm(:,i) = Om(:,i) > 0; % set to 1 old input arcs with weight > 1
            Dm(m+1,i) = 1;
        else
            Dm(m+j,n+j-1) = 1;   % arc from extra place p_{j,i} to t_{j-1,i}
        end
        Dm(:,n+j) = Om(:,i) > j;
        
        M(:,f+j) = M*((Om(ipl,i) > j).*(Om(ipl,i) - j)) - (Om(dpl,i) > j).*(Om(dpl,i) - j);
        L0(:,r+j) = L0*((Om(ipl,i) > j).*(Om(ipl,i) - j));
        %Z = ((Om(ipl,i) > j).*(Om(ipl,i) - j))
        %L0(:,r+j) = L0*Z
    end
end
 
DFM = Dm;
DFP = Dp;
DF = DFP-DFM;
L0F = L0;
[u, v] = size(L);
LF = [L, zeros(u,length(ipl)-mi0)];
iplf = ipl;
MF = M;







GPenSIM_v10_System_Files/SPNBOX-Functions/nltrans.m

function [dtr] = nltrans(Dm, Dp, X)

% NLTRANS - Find all transitions that cannot be made live
%
% [nlt] = nltrans(D)
%
% [nlt] = nltrans(D^-, D^+, X)
%
% nlt is a vector, nlt(i) = 0 if t_i can be made live.
%
% X is a vector indicating transitions which cannot be made live for 
% other reasons. E.g. X = [1, 3, 6] indicates the transitions t_1, t_3
% and t_6.

% Written by Marian V. Iordache, miordach@nd.edu

if nargin >= 2
    chk_data(Dm,Dp);
    D = Dp - Dm;
elseif nargin == 1
    D = Dm;
end

if nargin < 3
    X = zeros(0,1);
end

[m0, n0] = size(D);

Z = zeros(length(X), n0);
for i = 1:length(X)
    Z(i,X(i)) = 1;
end
Z = [Z; -Z];
D = [D; Z];
[m0, n0] = size(D);
A = [D'; -eye(m0)];

m = m0+n0;          % A is m by n
n = m0;

cov = zeros(n0,1);  % cov(i) will be set to 1 if t_i
                    % belongs to some nonnegative invariant
                    % x, i.e. x'*A = 0 and x >= 0

B = zeros(n+1,1);
B(n+1) = 1;
f = ones(m,1);
vlb = zeros(m,1);
vub = 1e6*ones(m,1);

ilst = ones(1,n0); ilst(X) = 0; ilist = find(ilst);
opt = optimset('Display','off','LargeScale','off');
% opt = optimset('Display','off');% to be used for the future version of linprog

while sum(~cov)
    M = [A'; ~cov', zeros(1,m-n0)]; xlen = length(B);
    Meq = M(1:n,:); Beq = B(1:n); Min = M(n+1:xlen,:); Bin = B(n+1:xlen);
    %[x, lam, how] = lp(f, -M, -B, vlb, vub, [], n, -1);
    [x, lam, flag] = linprog(f, -Min, -Bin, Meq, Beq, vlb, vub, [], opt);
   
    %if grp(how, 'infeasible') == 0
    if flag > 0
        x = x .* (abs(x) > 1e-10);
        cov = cov | x(1:n0);
        x = vlb;
    else
        break
    end
end

dtr = ~cov;







GPenSIM_v10_System_Files/SPNBOX-Functions/pn2acpn.m

function [Df, Dmf, Dpf, MXF, L0F, LF, iplf] = pn2acpn(Dm, Dp, M, MX, L0, L, ipl, dpl)

% PN2ACPN - Transforms a Petri net to an asymmetric choice Petri net
%
% [Df, Dmf, Dpf] = pn2acpn(D)
%
% [Df, Dmf, Dpf] = pn2acpn(Dm, Dp)
%
% [Df, Dmf, Dpf] = pn2acpn(Dm, Dp, mask)
%
% [Df, Dmf, Dpf, MF, L0F, LF, iplf] = pn2acpn(Dm, Dp, mask, M, L0, L, ipl, dpl)
%
% mask is an optional argument: mask(i) = 1 if the place i is 
% in the set M of the technical report. (M in the tech. report has 
% a different meaning than M in the TLE program.)
% 
% The last four parameters are optional. See TLE code for meaning. 
% Their updated values are given as output.
%
% If called before the first iteration, take LF = MF, as the computation 
% of LF does not consider this case!
%
% See MSPLIT.


% Written by Marian V. Iordache, miordach@nd.edu

% M. Iordache -- Sep. 4, 2000

% revised on Oct. 24, 2001

[m, n] = size(Dm); m0 = m; n0 = n;

if nargin < 4
    MX = [];
    dpl = [];
    ipl = 1:m0;
    L0 = [];
    L = [];
end

if nargin == 1
   [Dm, Dp] = d2dd(Dm);
end

if nargin < 3
   M = ones(1,m);
elseif isempty(M)
   M = ones(1,m);
end

if isempty(L0)    L0 = zeros(0,length(ipl)); end
if isempty(L)     L  = zeros(0,length(ipl)); end
if isempty(MX)    MX  = zeros(0,length(ipl)); end

Dmf = Dm; Dpf = Dp; 
[mL0, x] = size(L0); [mL, x] = size(L);

cardbt = sum(Dm ~= 0); 
cardbtx = cardbt; % this is the x vector of the algorithm
indf = find(cardbt > 1); 

while ~isempty(indf)
   i = indf(1);        % the transition t
   cardbtx(i) = 0;
   z = cardbt(i);      % |\bullet t|
   xx = find(Dmf(:,i)); %  \bullet t
   U = zeros(2,0);
   for j = 1:z-1
      pj = xx(j);
      prj = Dmf(pj,:) ~= 0; % p_j\bullet 
      for k = j+1:z
         pk =  xx(k); 
         prk = Dmf(pk,:) ~= 0; % p_k\bullet 
         ts = sum((~prj) & (prj | prk)) & sum((~prk) & (prj | prk));
         if ts
            U = [U, [pj; pk]];
         end
      end
   end
   [u, v] = size(U);
   Q = zeros(1,m);
   for j = 1:v
      pu = [];
      if M(U(1,j))
         pu = U(1,j);
      end
      if M(U(2,j))
         pu = [pu, U(2,j)];
      end
      if ~isempty(pu)
         if length(pu) == 2
            if ~(Q(pu(1)) | Q(pu(2)))
               if j < v
                  pv = pu;
                  if U(1,j+1) == U(1,j)
                     pv = U(1,j);
                  elseif find([U(1,j+1:v), U(2,j+1:v)] == U(2,j))
                     pv = U(2,j);
                  end
                  pu = pv;
               end
               if length(pu) == 2
                  z1 = length(find(Dmf(pu(1), :)));
                  z2 = length(find(Dmf(pu(2), :)));
                  if z1 >= z2
                     pu = pu(1);
                  else
                     pu = pu(2);
                  end
               end
               Q(pu) = 1; 
               cardbtx = cardbtx | (cardbt & Dm(pu,1:n0));
            end
        else % that is if length(pu) == 1
            Q(pu) = 1;
            cardbtx = cardbtx | (cardbt & Dm(pu,1:n0));
        end
      end
   end
   for j = find(Q)
      Dmf(j,i) = 0;
      [u, v] = size(Dmf);
      Dmf = [Dmf, zeros(u,1); zeros(1, v+1)];
      Dpf = [Dpf, zeros(u,1); zeros(1, v+1)];
      
      % The new place and transition is added
      
      Dmf(j,v+1) = 1;
      Dpf(u+1,v+1) = 1;
      Dmf(u+1, i) = Dm(j,i);
      p = find(ipl == j);
      if p
         MX = [MX, MX(:, p)];
         L0 = [L0, L0(:, p)];
      else % the case j in dpl
         MX = [MX, -(dpl == j)']; 
         L0 = [L0, zeros(mL0,1)]; % no op. necessary for L0 in this case: 
         % if before first iteration, no effect on L0, as only ipl appear in L0
         % if during the iterations, no effect on L0, as ineq. of L0 remain enforced.
      end
   end
   cardbtx(i) = 0;
   indf = find(cardbtx);
end

Df = Dpf - Dmf;
[m, n] = size(Df);
iplf = [ipl, m0+1:m];
LF = [L, zeros(mL, m-m0)];
MXF = MX; L0F = L0;







GPenSIM_v10_System_Files/SPNBOX-Functions/pn2ar.m

function [ar] = pn2ar(Dm,Dp,ap,at,verb)

% PN2AR - Incidence matrix Petri net description to cell array
%
% The function does the reverse operation of AR2PN
%
% [ar] = pn2ar(D)
%
% [ar] = pn2ar(Dm,Dp)
%
% [ar] = pn2ar(Dm,Dp,ap,at)
%
% [ar] = pn2ar(Dm,Dp,ap,at,verb)
%
% [ar] = pn2ar(Dm,Dp,ap,at,fid)
%
% ap{j} is the name of the place of the row j of D; default is `pj'
% at{i} is the name of the transition of the column i of D; default is `ti'
% verb: if -1, the array is not displayed on the screen. Default is 1.
% fid: file id for where to write the output. Default is 1 (stdout). 
%
% If ap and/or at are unavailable, use {} for ap and/or at

% Written by Marian V. Iordache, miordach@nd.edu

if nargin < 2
   Dp = Dm.*(Dm > 0);
   Dm = -Dm.*(Dm < 0);
end

if nargin < 3
   ap = [];
end

if nargin < 4
   at = [];
end

if nargin < 5
   verb = 1;
end
fid = verb;

[m, n] = size(Dm);

if isempty(ap)
   for i = 1:m
      ap{i} = sprintf('p%d',i);
   end
end

if isempty(at)
   for j = 1:n
      at{j} = sprintf('%d',j);
      atn{j} = sprintf('t%d',j);
   end
else
   atn = at;
end

for i = 1:m
   ti = find(Dp(i,:));
   to = find(Dm(i,:));
   if verb
      str = '{';
   end
   
   p = length(ti);
   ari = {}; aro = {};
   for j = 1:p
      w = Dp(i,ti(j));
      if w > 1
         ari{j} = {at{ti(j)}, w};
         str = [str, sprintf('%s(%d) ', atn{ti(j)}, w)];
      else
         ari{j} = at{ti(j)};
         str = [str, sprintf('%s ', atn{ti(j)})];
      end
   end
   str = [str, sprintf('} --> %s --> {',ap{i})];
   p = length(to);
   for j = 1:p
      w = Dm(i,to(j));
      if w > 1
         ari{j} = {at{to(j)}, w};
         str = [str, sprintf('%s(%d) ', atn{to(j)}, w)];
      else
         str = [str, sprintf('%s ', atn{to(j)})];
         ari{j} = at{to(j)};
      end
   end
   
   str = [str, sprintf('}\n')];
   if verb > 0
      fprintf(fid,'\n%s',str);
   end
   
   ar{i,1} = ari;
   ar{i,2} = ap{i};
   ar{i,3} = aro;
end







GPenSIM_v10_System_Files/SPNBOX-Functions/pncgraph.m

function [Graph, varargout] = pncgraph(pnobj, opt, varargin)

% PNCGRAPH - The Coverability Graph of a Petri Net
% 
% [Graph] = pncgraph(pnobj)
%
% returns the coverability graph of the PN of object pnobj. 
%
% Graph is a cell array in which:
%
%  * Graph{1}{1} = m0, the initial marking
%  * Graph{i}{1} is the marking label of the node i
%  * Graph{i}{2} is the list of (direct) predecessor nodes: 
%    Graph{i}{2}{j}.n is the number of the j'th predecessor node and
%    Graph{i}{2}{j}.t is the (index of the) transition by which node
%    i is reached; in particular, if Graph{1} has no predecessors, 
%    Graph{1}{2} = {}.
%  * Graph{i}{3} is the list of (direct) successor nodes:
%    Graph{i}{3}{j}.n is the number of the j'th successor node and
%    Graph{i}{3}{j}.t is the (index of the) transition by which the
%    j'th successor node is reached. 
%
% [Graph] = pncgraph(pnobj, is_reach)
%
% If is_reach is not zero, the function builds the reachability graph.
% Use this for bounded Petri nets only. 
%
% [Graph, m1, m2, ...] = pncgraph(pnobj, is_reach, f1, f2, ...)
%
% evaluates at every node of the reachability graph the functions f1, 
% f2, ... . The format of an fi should be the following:
%
% scalar = fi(marking)
%
% where marking is a column vector. When fi is called, marking is set
% to the current node marking. For those applications which also need
% the PN object, the following format can be used
% 
% scalar = fi(marking, pnobj)
%
% The expected return value of a function fi is a scalar. PNCGRAPH sets 
% mi for i = 1, 2, ..., to cell arrays storing in mi the markings 
% for which the evaluation of fi has been nonzero. Thus, mi{k}.m is the
% k'th marking for which 'scalar' has been nonzero, and mi{k}.s is the 
% value of 'scalar'. 
%
% It is possible to force the program to exit as soon as for all fi's, a
% marking has been found such that the evaluation of fi is nonzero: set
% opt(1) to is_reach and opt(2) to a nonzero value in the format below:
%
% [Graph, m1, m2, ...] = pncgraph(pnobj, opt, f1, f2, ...)

% Written by Marian V. Iordache, miordach@nd.edu
% August 2001

if ~ispn(pnobj), error('First argument is not a PN object. Use GETPN!'); end

Dm = pnobj.Dm; Dp = pnobj.Dp; m0 = pnobj.m0(:);
[m,n] = size(Dm); 
D = Dp - Dm;

if nargin < 2, opt = []; end
if isempty(opt)
    is_reach = 0;
    is_term = 0;
else
    is_reach = opt(1);
    if length(opt) > 1
        is_term = opt(2);
    else
        is_term = 0;
    end
end 

no = nargout - 1;
nfx = length(varargin); 
fun = {}; addarg = {}; fl = 0; j = 0;
% Separating functions from their additional arguments 
for i = 1:nfx 
    ctmp = class(varargin{i});
    % the additional arguments are assumed not of class char
    if strcmp(ctmp,'char') | strcmp(ctmp,'function_handle')
        j = j + 1; k = 1;
        fun{j} = varargin{i};
        addarg{j} = {};
    elseif ~j
        error('Invalid call syntax: type "help pncgraph" for syntax information');
    else
        addarg{j}{k} = varargin{i}; k = k + 1;
    end
end
nf = j;
if nf < no
    error('The number of output arguments does not match the number of input arguments');
end

argfo = ones(nf,1); % the number of outputs of each fi
argfi = ones(nf,1); % the number of inputs of each fi
for i = 1:nf
    fnm = fun{i};
    if ~strcmp(class(fnm),'char')
        fnm = func2str(fnm);
    end
    argfo(i) = nargout(fnm);
    argfi(i) = nargin(fnm);
end
for i = 1:no
   varargout{i} = {};
end

Graph = {{m0, {}, {}}};
node_num = 1;
waitlist = 1; mready = zeros(1,min(nf,no)); 
initial = 1;

while ~isempty(waitlist)
    %disgraph(Graph); % two debug lines
    %disp('========================================'); 
    i = waitlist(1); waitlist = waitlist(2:length(waitlist));
    omrk = Graph{i}{1};   % the current marking
    for j = 1:min(nf,no) % evaluate the argument functions
        if argfo(j)      % if the argument function has an output
            if argfi(j) > 1
                ev = feval(fun{j},omrk,pnobj,addarg{j}{:});
            else
                ev = feval(fun{j},omrk,addarg{j}{:});
            end
            evl = length(ev); % for the case when fun{j} doesn't return a scalar
            if initial % initialization operations performed only once
                if evl > 1
                    for k = 1:evl % initialize varargout{j}
                        varargout{j}{k} = {}; 
                    end
                    xready{j}{1} = zeros(1,evl); 
                end
            end
            if evl == 1
                if ev
                    varargout{j} = [varargout{j}, {struct('m',omrk,'s',ev)}];
                    mready(j) = 1;
                end
            else % considers the case when fun{j} does not return a scalar
                for k = 1:evl
                    if ev(k)
                       varargout{j}{k} = [varargout{j}{k}, {struct('m',omrk,'s',ev(k))}];
                    end
                end
                xready{j}{1} = xready{j}{1} | ev';
                if xready{j}{1}
                    mready(j) = 1;
                end
            end
        end
    end
    initial = 0;
    if is_term
        if mready, return; end
    end
    for j = 1:n
        if omrk >= Dm(:,j) % i.e. if t_j is enabled
            eqflag = 0; infflag = 0;
            mrk = omrk + D(:,j); % marking reached by firing t_j
            zout = node_num:-1:1;% DO NOT change this line without changing line XX!
            if ~is_reach % operations below not needed for reachability graph
                % check whether the new marking is larger than prev. markings
                vout = pnpred(Graph,i); % compute the predecessor nodes
                y = zeros(length(mrk),1); yout = [];
                for k = vout
                    z = mrk - Graph{k}{1};
                    if isfinite(z), yout = [yout, k]; end
                    z(find(isnan(z))) = 0; % correct the result of Inf - Inf
                    if z >= 0, y = y + z; infflag = 1; end
                    if ~z, eqflag = 1; break; end
                end
                if infflag % update marking by adding Inf elements
                    y(find(y)) = Inf;
                    mrk = mrk + y;
                end 
                % operation below insures that we do not repeat comparisons in test below
                zout(node_num+1-yout) = [];  % line XX 
            end
            if ~eqflag % test whether the node already exists
                for k = zout
                    if mrk == Graph{k}{1}
                        eqflag = 1;
                        break
                    end
                end
            end
            if eqflag % update nodes
                Graph{i}{3}{length(Graph{i}{3})+1} = struct('n',k,'t',j);
                Graph{k}{2}{length(Graph{k}{2})+1} = struct('n',i,'t',j);
            else % add new node
                node_num = node_num + 1;
                waitlist = [node_num, waitlist];
                Graph{node_num} = {mrk, {struct('n',i,'t',j)}, {}};
                Graph{i}{3}{length(Graph{i}{3})+1} = struct('n',node_num,'t',j);
            end
        end
    end
end

if nargout == 0
    disgraph(Graph);
end

    
  






GPenSIM_v10_System_Files/SPNBOX-Functions/pnpred.m

function [vout] = pnpred(Graph,xi,sc)

% PNPRED - Predecessor/successor nodes in a coverability graph
%
% [vout] = pnpred(Graph,i)
%
% sets vout to the list of nodes in the coverability graph Graph 
% which precede the node i. Note that vout is an integer vector and
% i is an integer. For the data format of Graph, refer to PNCGRAPH. 
% Thus the marking of node j of Graph is Graph{j}{1}.
%
% To compute the successor nodes, use the format
%
% [vout] = pnpred(Graph,i,3)

% Written by Marian V. Iordache, miordach@nd.edu

nnode = length(Graph);  vout = []; 
if xi > nnode | xi < 1, return; end

if nargin < 3,
    sc = 2;
end

ind = zeros(1,nnode);
waitlist = xi; 

while ~isempty(waitlist)
    cnode = waitlist(1); waitlist = waitlist(2:length(waitlist));
    ind(cnode) = 1;
    for i = 1:length(Graph{cnode}{sc})
        j = Graph{cnode}{sc}{i}.n;
        if ~ind(j)
            waitlist = [j, waitlist];
        end
    end
end
vout = find(ind);







GPenSIM_v10_System_Files/SPNBOX-Functions/reduce.m

function [Lf, Bf, indf, how] = reduce(L,B,vrb)

% [Lf, Bf, ind, how] = reduce(L,B)
%
% This function removes redundant constraints of Lx>=B, where x 
% is a nonnegative integer vector. 'ind' stores the indices of 
% the rows that were kept. The variable how is set to 1 if 
% redundant constraints have been found.
%
% See also CHK_CONS, IP_SOLVE.

% Written by Marian V. Iordache, miordach@nd.edu

[m,f] = size(L); 

B = B(:);

if nargin < 3
    vrb = 0;
end

if length(B) ~= m
    error('L and B must have the same number of rows');
end

k = 0;   
n = m; 
how = 0;
ind = [];
for j = 1:n 
    if vrb, fprintf('\b\b\b%3d',j); end
    i = j-k; 
    m = n-k; 
    l = L(i,:); 
    b = B(i); 
    Lt = L; Bt = B; 
    L = [L(1:i-1,:); L(i+1:m,:)]; 
    B = [B(1:i-1); B(i+1:m)]; 
    %res = chk_con2(L,B,l,b);      
    res = chk_cons(L,B,l,b,'');      
      
    if isempty(res) == 0    
        L = Lt; B = Bt;
        ind = [ind; j];
    else   
        k = k+1; 
        how = 1;
    end   
end
 
Lf = L; Bf = B; indf = ind;







GPenSIM_v10_System_Files/SPNBOX-Functions/SPNBOX_mro_adm.m

function [La, ba, R1, R2, how, dhow] = SPNBOX_mro_adm(L, b, D, Tuc, Tuo, m0, vrb)

% MRO_ADM - transformation to admissible constraints based on matrix row
%           operations
%
% [La, ba, R1, R2, how, dhow] = mro_adm(L, b, D, Tuc, Tuo, m0, vrb)
%
% The function transforms a marking constraint L*m <= b to an admissible 
% marking constraint (R1 + R2*L)*m <= R2*(b+1). If the transformation is
% possible for the given initial marking, 'ok' is returned in a variable
% how; else 'impossible' is returned; similarly, dhow{i} is 'ok' if the
% transformation of the constraint i of Lm <= b was possible.
%
% D   - the incidence matrix
% Tuc - the uncontrollable transitions (e.g. for Tuc = [2, 5], the second and 
%       the fifth columns of D correspond to uncontrollable transitions
% Tuo - the unobservable transitions
% m0  - the initial marking
% vrb - use vrb = 0 to suppress messages. Default is vrb = 1.
% 
% Use m0 = [] or only the first five arguments if the initial marking is
% not of interest.

% Written by Marian V. Iordache, miordach@nd.edu

how = 'ok'; dhow = {}; flg = 0;
if nargin < 7, vrb = 1; end
if nargin < 6, m0 = []; end
if nargin < 5, Tuo = []; end
if vrb, fprintf('\n'); end
flg = isempty(m0); 

Duc = D(:,Tuc); Duo = D(:,Tuo);
[m, n] = size(D); [p, f] = size(L); if isempty(b) & ~p, b = zeros(0,1); end

R1 = zeros(p,m); R2 = eye(p);
for i = 1:p, dhow{i} = 'ok'; end
if ~p, dspy('Empty set of constraints!','','',p,p,vrb); end
if ~f, dspy('Empty set of places!','','',1,1,vrb); La = L; ba = b; return; end

ind = [];
for i = 1:p
   l = L(i,:); 
   nflg = flg;
   if ~flg
      if (l*m0 <= b(i)), nflg = 1; end
   end

   aa = 0; bb = 0;
   if isempty(Duc), aa = 1;
   elseif (l*Duc <= 0), aa = 1; end

   if isempty(Duo), bb = 1;
   elseif (l*Duo == 0), bb = 1; end
   
   if ~nflg & ~flg
      dhow{i} = 'infeasible';
      dspy('The transformation is infeasible due to the initial marking', '', '.', i, p, vrb);
   elseif aa & bb
      dhow{i} = 'ok';
      dspy('No transformation is necessary', '', '.', i, p, vrb);
   else
      ind = [ind, i];
   end
end

nc = length(ind); nuc = length(Tuc); nuo = length(Tuo); vhow = {};
if nc

   % MAIN ALGORITHM

   Lz = L(ind,:); 
   if isempty(m0), mm = [zeros(m,1); -ones(nc,1);];
   else mm = [m0; Lz*m0-b(ind)-ones(nc,1)];  end
   M = [[Duc, Duo; Lz*Duc, Lz*Duo] mm eye(m+nc)];
   [M, dfail] = educ(M, m, nc, nuc, nuo);
   if ~dfail  % Do not continue the computations in case of failure
      [M, dfail] = zduo(M, m, nc, nuc, nuo, nuc+1);
   end
   vhow = sub_testM(M, m, nc, nuc, nuo); 
   for i = 1:nc
      d = abs(gcdv(M(m+i, nuc+nuo+2:nuc+nuo+m+nc+1)));
      if ~d, warning('INTERNAL ERROR!'); break; end
      M(m+i, :) = M(m+i, :)/d;
   end
   r1 = M(m+1:m+nc, nuc+nuo+2:nuc+nuo+m+1);
   r2 = M(m+1:m+nc, nuc+nuo+m+2:nuc+nuo+m+nc+1);

end 

dhow(ind) = vhow;
for i = 1:nc
   R1(ind(i),:) = r1(i,:);
   R2(ind(i),ind(i)) = r2(i,i);
end

xx = 0; yy = 0;
for i = 1:p
   if strcmp(dhow{i},'not solved'), yy = 1; end
   if strcmp(dhow{i},'infeasible'), xx = 1; end
end

if yy, how = 'not solved'; end
if xx, how = 'impossible'; end

La = R1 + R2*L; ba = b;
if ~isempty(b), ba = R2*(b+ones(p,1)) -ones(p,1); end
if vrb, fprintf('\n'); end


% =======================================================================

% ELIMINATION OF POSITIVE ELEMENTS FROM Duc

function [N, dfail] = educ(M, n, nc, nuc, nuo)

dfail = 0;
for i = 1:min(nuc, n)
   ind = find(M(i:n, i) < 0);
   if ~isempty(ind)
      j = ind(1);
      v = M(i,:); M(i,:) = M(j,:); M(j,:) = v;
      M = czero(M, i, i, n, nc);
   elseif ~isempty(find(M(n+1:n+nc,i)>0)) |~isempty(find(M(n+1:n+nc,nuc+nuo+1)>=0))

      dfail = 1; break
   end
end
if ~dfail % takes care of the case n < nuc
   dfail = ~isempty(find(M(n+1:n+nc,1:nuc)>0));
end
N = M;


% =======================================================================

% ZEROING OF ALL ELEMENTS IN DUO

function [N, dfail] = zduo(M, n, nc, nuc, nuo, ii)

dfail = 0;
for i = ii:min(nuc+nuo,n)
   ind = find(M(i:n,i) < 0);
   k = ~isempty(ind);
   if k
      j = ind(1);
      v = M(i,:); M(i,:) = M(j,:); M(j,:) = v;
   end
   ind = find(M(i:n,i) > 0);
   if ~isempty(ind)
      j = ind(1);
      v = M(i+k,:); M(i+k,:) = M(j,:); M(j,:) = v;
      M = czero(M, i+k, i, n, nc);
   end
   if k
      M = czero(M, i, i, n, nc);
   end
   if ~isempty(find(M(n+1:n+nc,i))) | ~isempty(find(M(n+1:n+nc,nuc+nuo+1)>= 0))
      dfail = 1; break
   end
end
if ~dfail % takes care of the case n < nuc+nuo
   dfail = ~isempty(find(M(n+1:n+nc,nuc+1:nuc+nuo)));
end
N = M;


% =======================================================================

% COLUMN ZEROING

function [N] = czero(M, p, j, n, nc)

for i = n+1:n+nc
   if sign(M(i,j))*sign(M(p,j)) < 0
      d = gcd(abs(M(i,j)), abs(M(p,j)));
      M(i,:) = M(i,:)*abs(M(p,j))/d + M(p,:)*abs(M(i,j))/d;
   end
end

for i = (p+1):n
   if sign(M(i,j))*sign(M(p,j)) < 0
      while M(i,j) 
         if abs(M(p,j)) > abs(M(i,j))
            d = floor(-M(p,j)/M(i,j)) - ~rem(M(p,j), M(i,j));
            M(p,:) = M(p,:) + d*M(i,:);
         else
            M(i,:) = M(i,:) + floor(-M(i,j)/M(p,j))*M(p,:);
         end
      end
   end
end
N = M;


% =======================================================================

function dspy(bg, prm, ed, i, p, vrb)

if vrb
   if p <= 1
      fprintf('ILP_ADM: %s%s%s\n', bg, prm, ed);
   else
      fprintf('ILP_ADM, constraint %d: %s%s%s\n', i, bg, prm, ed);
   end
end


% =======================================================================

function [dhow] = sub_testM(M, n, nc, nuc, nuo)

for i = 1:nc
   aa = ~isempty(find(M(n+i,1:nuc) > 0)); % tests La*Duc
   bb = ~isempty(find(M(n+i,nuc+1:nuc+nuo))); % tests La*Duo
   cc = M(n+i,nuc+nuo+1) >= 0; % tests the marking
   if aa | bb | cc, dhow{i} = 'not solved';
   else dhow{i} = 'ok';  end
end








GPenSIM_v10_System_Files/SPNBOX-Functions/supervis.m

function [Dfm, Dfp] = supervis(Dm, Dp, L)

% [Df^-, Df^+] = supervis(D^-, D^+, L)
%
% This function creates the structure that enforces L*M >= b, where M is 
% the marking. The constant b is not specified, since the same structure 
% may enforce any inequality  L*M >= b, for any b, given an L; b results
% from the initial marking: Mo for the original places, where L*Mo >= b,
% and L*Mo - b for the control places.
%
% The function returns the structure that corresponds to the supervised
% Petri net.
%
% This is the approach in the papers by Moody and Yamalidou.

% Written by Marian V. Iordache, miordach@nd.edu

chk_data(Dm,Dp);
[m,n] = size(Dm);
[k,m2] = size(L);

if m < m2
  error('Dimensions of incidence matrices and constraints do not agree')
elseif m > m2
  L = [L, zeros(k,m-m2)];
end

LD = L*[Dp-Dm];

LDp = max(0,  LD);
LDm = max(0, -LD);

Dfp = [Dp; LDp];
Dfm = [Dm; LDm];








GPenSIM_v10_System_Files/SPNBOX-Functions/tactn.m

function [Dma, Dpa, Dmra, Dpra, TA, unique] = tactn(Dm, Dp, T, X, Dcm, Dcp)

% TACTN - Computes a T-minimal active subnet of a Petri net
%
% [Dma, Dpa, Dmra, Dpra, TA] = tactn(Dm, Dp, T, Z)
% [Dma, Dpa, Dmra, Dpra, TA, unique] = tactn(Dm, Dp, T, Z)
%
% This function computes a subnet of the Petri net structure (Dm, Dp), 
% such that
% (a) the subnet can be made live
% (b) it contains the transitions in T and no transitions in Z
% (c) there is no other subnet satisfying (a) and (b) and having less 
%     transitions.
%
%  -  (Dma, Dpa) and (Dmra, Dpra) are incidence matrix representations
%     of the computed subnet.
%  -  TA is the set of transitions of the subnet.
%  -  unique = 1 if there is a unique subnet satisfying (a), (b) and (c).
%
% When no subnet satisfying (a) and (b) exists, the procedure yields a 
% subnet such that
% (a) the subnet can be made live
% (b) it does not contain the transitions in Z
% (c) there is no other subnet satisfying (a) and (b) and having more 
%     transitions in T.
%
%  -  unique = 1 if there is a unique subnet satisfying (a), (b) and (c).
%
% The function can be employed to do only an update in the following format
%
% [Dma, Dpa, Dmra, Dpra] = tactn(Dm, Dp, T, Z, Dma, Dpa)
%
% In this format only an update is made: the transitions of the
% active subnet are found based only on the former subnet given 
% by Dma and Dpa.
%
% For convenience, the outcome is produced as matrices of the 
% same size as (Dm, Dp): (Dma, Dpa) and also at reduced size: 
% (Dmra, Dpra), where 'm' stands for '-' and 'p' for '+'.
%
% The default values for T and Z are T - the total set of transitions
% and Z - empty. Therefore the following simplified formats can be used:
%
% [Dma, Dpa, Dmra, Dpra] = tactn(Dm, Dp)
%
% [Dma, Dpa, Dmra, Dpra] = tactn(Dm, Dp, T)
%
% When only two arguments are used, TACTN is equivalent to ACTN: it 
% computes the maximal active subnet.
%
% See also ACTN and NLTRAN. 

% Written by Marian V. Iordache, miordach@nd.edu

% Marian V. Iordache, Sep. 5, 2000.
% Revised on Oct. 24, 2001, and enhanced in February 2002.

upd = 1;
[m, n] = size(Dm);

if nargin < 6, upd = 0; end
if nargin < 4, X = []; end
if nargin < 3, T = 1:n; end
if nargin < 2, [Dm, Dp] = d2dd(Dm); end
if ~T, T = 1:n; end
if ~X, X = []; end

D = Dp - Dm;
v = ones(1,n); v(X) = 0;
t = zeros(1,n); x0 = t'; t(T) = 1;
if upd == 1
   [m0, n0] = size(Dcm);
   tl0 = [sum(Dcm+Dcp,1), zeros(1,n-n0)];  
   tl1 = [zeros(1, n0), ones(1, n-n0)];
   pl1 = [zeros(m0, 1); ones(m-m0, 1)];
   % tl0: the transitions of the given act. subnet
   % tl1 and pl1: the new places and transitions
   tl = tl0;
   while ~isempty(find(tl))
      pl = and(pl1, sum(Dm(:,find(tl)),2)); % pl = \bullet tl\cap pl1
      tl = and(tl1, sum(Dp(find(pl),:),1));
      tl0 = tl0 + tl;
   end
   TA = tl0(:);
   if nargout > 5
       warning('TACTN, update mode: Too many output arguments.');
   end
else
   % Checking the feasibility
   ind = find(v);
   if isempty(ind)
      TA = 0;
   else
      vlb = t(ind);
      vub = Inf*ones(1, length(ind));
      Dx = D(:,ind);
      f = ones(1, length(ind));
      B = zeros(m, 1); 
      opt = optimset('Display','off','LargeScale','off');      
      % opt = optimset('Display','off');% to be used for the future version of linprog
      [x, f, flag] = linprog(f, -Dx, -B, [], [], vlb, vub, [], opt); 
      %[x, lam, how] = lp(f, -Dx, -B, vlb, vub, [], 0, -1);
      x = x .* (abs(x) > 1e-10);
      %flag = -2*(grp(how, 'infeasible')) + 1; 
      
      if flag <= 0 % if infeasible, find a T'-minimal approximation
         if ~flag
            warning('LINPROG failure ...');
         end
         TA = maxactn(D, t, v); % the transitions are in find(TA)
      else  % if feasible, find the T-minimal subnet
         x0(ind) = x;
         TA = minactn(x0, D, t);
      end
   end
end

ltn = find(TA);
lpn = find(sum(Dp(:,ltn),2)); % lpn = ltn\bullet

Dma = zeros(m,n); Dpa = Dma;
Dmra = Dm(lpn, ltn);
Dpra = Dp(lpn, ltn);
Dma(lpn, ltn) = Dmra;
Dpa(lpn, ltn) = Dpra;
if nargout > 5 % set unique to zero if this is not the only TA&t -minimal act. sbn.
    unique = isunique(D, TA(:)', t, v); 
end
TA = ltn;

% ========================================================================

function [TA] = maxactn(D, t, z) % t must be such that t(i) = 1 iff t_i is in T
                                 % also z is such that z(i) = 0 iff t_i is in Z

[m,n] = size(D);   
vub = Inf*ones(1,n);
vlb = zeros(1,n);
x = zeros(n,1);
t0 = t(:);
t = t & z;
opt = optimset('Display','off','LargeScale','off');      
% opt = optimset('Display','off');% to be used for the future version of linprog
while sum(t)                                  
   ind = find(t);
   nx = length(ind);
   Dx = [D(:,ind); ones(1, nx)];
   f = ones(1, nx);
   B = [zeros(m, 1); 1]; 
   [x1, f, flag] = linprog(f, -Dx, -B, [], [], vlb(ind), vub(ind), [], opt); 
   %[x1, lam, how] = lp(f, -Dx, -B, vlb(ind), vub(ind), [], 0, -1);
   x1 = x1 .* (abs(x1) > 1e-10);
   %flag = -2*(grp(how, 'infeasible')) + 1;
   
   if flag <= 0
      if ~flag
         warning('LINPROG failure ...');
      end
      t = 0;
   else
      x(ind) = x(ind) + x1;
      t(ind(find(x1))) = 0;
   end
end
TA = minactn(x, D, t0 & x);
   
% =====================================================

function [TA] = minactn(x, D, t) % t must be such that t(i) = 1 iff t_i is in T

[m,n] = size(D);   
vub = Inf*ones(1, n);
opt = optimset('Display','off','LargeScale','off');      
% opt = optimset('Display','off');% to be used for the future version of linprog
for i = 1:n
   if x(i) & (~t(i))
      v = x; v(i) = 0;
      x0 = zeros(n, 1);
      ind = find(v);
      Dx = D(:,ind);
      f = ones(1, length(ind));
      B = zeros(m, 1); 
      [x1, f, flag] = linprog(f, -Dx, -B, [], [], t(ind), vub(ind), [], opt); 
      %[x1, lam, how] = lp(f, -Dx, -B, t(ind), vub(ind), [], 0, -1);
      x1 = x1 .* (abs(x1) > 1e-10);
      %flag = -2*(grp(how, 'infeasible')) + 1;
      
      if flag <= 0
         if ~flag
            warning('LINPROG failure ...');
         end
         break;
      else
         x0(ind) = x1;
         x = x0;
      end
   end
end
TA = x;      

% =========================================================

function unique = isunique(D, x, t, z)  % t must be such that t(i) = 1 iff t_i is in T
                                        % also z is such that z(i) = 0 iff t_i is in Z
unique = 1;
v = x & ~t & z; % the transitions not in T and X of the act. sbn.
vlb = t&x;
vub = Inf*ones(1,length(v));
[m, n] = size(D);
opt = optimset('Display','off','LargeScale','off');      
% opt = optimset('Display','off');% to be used for the future version of linprog
for i = find(v(:)')
    z1 = z;
    z1(i) = 0;
    ind = find(z1);
    Dx = [D(:,ind); ones(1,length(ind))]; B = [zeros(m, 1); 1];
    f = ones(1,length(ind));
    [x1, f, flag] = linprog(f, -Dx, -B, [], [], vlb(ind)', vub(ind)', [], opt); 
    if flag >= 0 % flag > 0 if feasible
        if ~flag
            warning('LINPROG failure ...');
        end
        unique = 0;
        break;
    end
end









GPenSIM_v10_System_Files/SPNBOX-Functions/ts_adm.m

function [v] = ts_adm(mark, pnobj, pplaces, cplaces)

% TS_ADM - Subroutine of ISADM.

% returns 1's for INADMISSIBLE constraints and -1's for possibly inadmissible
% constraints. The other entries are 0. 

% cplaces: control places, pplaces: plant places

% Written by Marian V. Iordache, miordach@nd.edu

v = zeros(length(cplaces),1); z = v;
Dp = pnobj.Dp; Dm = pnobj.Dm; Tuc = pnobj.Tuc; Tuo = pnobj.Tuo;
D = Dp - Dm; nuc = length(Tuc); nuo = length(Tuo);

for i = 1:nuc
    if mark(pplaces) >= Dm(pplaces,Tuc(i)) % if the transition is enabled in the plant
        nmark = mark + D(:,Tuc(i));
        v = v | (nmark(cplaces) < 0); % check whether it is inhibitted by supervisor
        z = z | (nmark(cplaces) == Inf); % checks whether this test cannot decide 
        % whether the supervisor inhibits the transition
    end
end
for i = 1:nuo
    if mark >= Dm(:,Tuo(i)) % if the transition is enabled
        nmark = mark + D(:,Tuo(i)); % check whether it's firing is detected
        v = v | (nmark(cplaces) ~= mark(cplaces) );
    end
end
    
ind = find(~v); % select constraints not proved inadmissible
v(ind) = -z(ind); % and set to -1 the entries of those not shown to be admissible







GPenSIM_v10_System_Files/SPNBOX-Functions/waitkey.m


function waitkey(i)

if nargin < 1, i = 0; end

if i ~= 1
   disp('Press any key to continue')
   pause
end







GPenSIM_v10_System_Files/Structural-Invariants/pinvariant.m

function [PI] = pinvariant(PN)

%        [PI] = pinvariant(PN)

% Name:	pinvariant

% Purpose:	Finds place invariant

% Input parameters:	[]

% Uses:	PNCT_pinvar

%

% NOTE !!!!:	the function PNCT_pinvar is wholly 

%               developed by Univ. of Cagliari and are part of the 

%               their "Petri Net Control Toolbox"

%               these two functions are included with specific prefix

%               PCNT_, thus plottree is renamed as PNCT_plottree and

%                           graph is renamed as PNCT_graph 

%       

% Example:	

%   % in cotree or in main simulation file 

%   png = petrinetgraph('cotree_example_def');

%   dyn.initial_markings = {'p1',2, 'p4', 1};

%   plot_cotree(png, dyn.initial_markings);

%



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





%%%%%%%%%%%

% convert GPenSIM PN structure into 

%           "Cagliari "Petri Net Control Toolbox" structure

[Pre_A, Post_A] = gpensim_2_PNCT(PN.incidence_matrix); 



% call "Cagliari Petri Net Control Toolbox" pinvar function 

PI = PNCT_pinvar(Post_A - Pre_A);

if isempty(PI), 

    return 

end



PI = PI';

disp(' '); disp('P-invariants:  ');

print_places(PI); 








GPenSIM_v10_System_Files/Structural-Invariants/siphons.m

function [S] = siphons(PN) 

%        [S] = siphons(PN) 

% SIPHONS : determines the siphons of a place/transition net

% This function returns a  matrix of 0's and 1's

%        of size (k x No_of_places)

%

%            X = [ x_1; x_2;  ... x_k]           

%

%        where for all i the support of x_i:   

%

%  A siphon is a set of places where 

%  the set of output transitions S_i*  is contained 

%        in the set of input transitions *S_i.



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





Ps = PN.No_of_places;   

A = PN.incidence_matrix;

Ain = A(:, 1:Ps); Aout = A(:, Ps+1:end);

Pre  = Ain';  Post = Aout';



S = PNCT_siphons(Pre, Post);



disp(' '); disp('Siphons in this net:');

print_places(S);








GPenSIM_v10_System_Files/Structural-Invariants/siphons_minimal.m

function [Sm] = siphons_minimal(PN)

%        [Sm] = siphons_minimal(PN)

% This functions finds the minimal siphons



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = PN.No_of_places;   



A = PN.incidence_matrix;

Ain = A(:, 1:Ps); Aout = A(:, Ps+1:end);

Pre  = Ain';  Post = Aout';

S = PNCT_siphons(Pre, Post);

if isempty(S), Sm = []; return; end;



ss = sum(S');    % count the number of places (no. of ps) in each row

AS = [ss' S];    % add the count as 1st column to make augmented S

sAS = sortrows(AS, 1); % sort the AS based on 1st column (no. of ps)

Minimal_Siphons = [];  % start collecting minimal siphons



while not(isempty(sAS)),

    minimal_siphons_row = sAS (1,:);

    no_of_ps = minimal_siphons_row(1);

    minimal_siphon = minimal_siphons_row(2:end);

    Minimal_Siphons = [Minimal_Siphons; minimal_siphon];

    sAS = sAS(2:end, :); % delete the current minimal siphons

    m = size(sAS, 1);

    for i = 1: m,

        productXY = minimal_siphon .* sAS(i, 2:end);

        if eq(sum(productXY), no_of_ps),

            sAS(i, 1) = inf; % this is not minimal siphons

        end;        

    end;

    

    % now purge the sAS

    sAS2 = [];

    for i = 1: m,

        no_of_ps = sAS(i, 1);

        if not(isinf(no_of_ps)), % valid ps

            sAS2 = [sAS2; sAS(i, :)];

        end;

    end;

    sAS = sAS2; 

end;



disp(' '); disp('Minimal siphons in this net:');

print_places(Minimal_Siphons);

Sm = Minimal_Siphons;






GPenSIM_v10_System_Files/Structural-Invariants/tinvariant.m

function [TI] = tinvariant(PN)

%        [TI] = tinvariant(PN)

% Name:	tinvariant

% Purpose:	Finds transition invariant

% Input parameters:	[]

% Uses:	PNCT_tinvar

%

% NOTE !!!!:	the function PNCT_tinvar is wholly 

%               developed by Univ. of Cagliari and are part of the 

%               their "Petri Net Control Toolbox"

%               these two functions are included with specific prefix

%               PCNT_, thus plottree is renamed as PNCT_plottree and

%                           graph is renamed as PNCT_graph 

%       

% Example:	

%



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





%%%%%%%%%%%

% convert GPenSIM PN structure into 

%           "Cagliari "Petri Net Control Toolbox" structure

[Pre_A, Post_A] = gpensim_2_PNCT(PN.incidence_matrix); 



% call "Cagliari Petri Net Control Toolbox" pinvar function 

TI = PNCT_tinvar(Post_A - Pre_A);

if isempty(TI), return; end;



TI = TI';

disp(' '); disp('T-invariants:  ');

print_transitions(TI);










GPenSIM_v10_System_Files/Structural-Invariants/traps.m

function [T] = traps(PN)

%        [T] = traps(PN) 

% TRAPS : determines the traps of a place/transition net

% This function returns a  matrix of 0's and 1's

%        of size (No_of_places x k)

%

%            X = [ x_1 x_2  ... x_k ]           

%

%        where for all i the support of x_i:   

%

%           S_i = { p | x_i(p) = 1 } is a trap,  

%

%        i.e., the set of output transitions S_i*  is contained 

%        in the set of input transitions *S_i.

%

%



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = PN.No_of_places;   

A = PN.incidence_matrix;   



Ain = A(:, 1:Ps);  Aout = A(:, Ps+1:end);

Pre  = Ain';  Post = Aout';



T = PNCT_traps(Pre, Post);



disp(' '); 

disp('Traps in this net:');

print_places(T);








GPenSIM_v10_System_Files/Structural-Invariants/traps_minimal.m

function [Tm] = traps_minimal(PN)

%        [Tm] = traps_minimal(PN)

% This functions finds the minimal traps



%   Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) July 2012 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%





Ps = PN.No_of_places;   



A = PN.incidence_matrix;   

Ain = A(:, 1:Ps);  Aout = A(:, Ps+1:end);

Pre  = Ain';  Post = Aout';

T = PNCT_traps(Pre, Post);

if isempty(T), Tm = []; return; end;



st = sum(T');    % count the number of places (no. of ps) in each row

AT = [st' T];    % add the count as 1st column

sAT = sortrows(AT, 1); % sort the AT based on 1st column (no. of ps)

Minimal_Traps = [];  % start collecting minimal traps 



while not(isempty(sAT)),

    minimal_traps_row = sAT (1,:);

    no_of_ps = minimal_traps_row(1);

    minimal_trap = minimal_traps_row(2:end);

    Minimal_Traps = [Minimal_Traps; minimal_trap];

    sAT = sAT(2:end, :); % delete the current minimal trap

    m = size(sAT, 1);

    for i = 1: m,

        productXY = minimal_trap .* sAT(i, 2:end);

        if eq(sum(productXY), no_of_ps),

            sAT(i, 1) = inf; % this is not minimal trap

        end;        

    end;

    

    % now purge the sAT

    sAT2 = [];

    for i = 1: m,

        no_of_ps = sAT(i, 1);

        if not(isinf(no_of_ps)), % valid ps

            sAT2 = [sAT2; sAT(i, :)];

        end;

    end;

    sAT = sAT2; 

end;



disp(' '); disp('Minimal traps in this net:');

print_places(Minimal_Traps);

Tm = Minimal_Traps;






GPenSIM_v10_System_Files/Supervisory-Control/add_slacks_to_global_places.m

function [] = add_slacks_to_global_places(muC)

%        [] = add_slacks_to_global_places(muC)



global PN

mc0 = transpose(muC);       % initial tokens on control places

lenConstr = length(mc0);    % number of slack places



%%%%%   set slack marking

for i = 1:lenConstr,

    % virtual places

    Vslack_place.name = ['Vslack', int2str(i)];

    Vslack_place.tokens = 0;

    Vslack_place.token_bank = [];     % new slack place

    PN.global_Vplaces = [PN.global_Vplaces Vslack_place];

    

    % normal control places

    noTokens = mc0(i);

    slack_place.tokens = noTokens;  % new slack place token

    slack_place.name = ['slack', int2str(i)];

    slack_place.token_bank = []; 

    if noTokens,

        for j = 1:noTokens,

            PN.token_serial_numer = PN.token_serial_numer + 1;

            tok.tokID = PN.token_serial_numer;

            tok.creation_time = current_time();

            tok.color = {};  tok.cost = 0;  % initial tokens are for free 

            slack_place.token_bank = [slack_place.token_bank tok];

        end;

    end;

    PN.global_places = [PN.global_places slack_place]; 

end;



%PN.global_places = [PN.global_places slack_places];

PN.No_of_places = PN.No_of_places + lenConstr;

PN.No_of_control_places = lenConstr;

PN.X =  [PN.X, mc0]; 

PN.VX = [PN.VX,zeros(1,lenConstr)]; % absorbed tokens in Virtual places






GPenSIM_v10_System_Files/Supervisory-Control/create_new_incidence_matrix.m

function [] = create_new_incidence_matrix(Dc, lenConstr)

% function [] = create_new_incidence_matrix(Dc, lenConstr)



global PN



Ps = PN.No_of_places;

Ts = PN.No_of_transitions;



%%%% compute the incidence matrix of the controller

Cin = []; Cout = [];

for i = 1:lenConstr,

    zero_vector = zeros(1, Ts);

    d = Dc(i, :);

    dpos_index = find(d > 0); dneg_index = find(d < 0);

    dp = zero_vector; dp(dpos_index) = d(dpos_index);

    dn = zero_vector; dn(dneg_index) = abs(d(dneg_index));    

    Cin = [Cin dn'];  Cout = [Cout dp'];

end;



% the incidence matrix of the process

Ain =  PN.incidence_matrix(:, 1:Ps);

Aout = PN.incidence_matrix(:, Ps+1:end);



% the incidence matrix of the controlled process (process + controller)

Acontrolled_in = [Ain Cin];

Acontrolled_out = [Aout Cout];



% add the new incidence matrix to the system

PN.incidence_matrix = [Acontrolled_in Acontrolled_out];








GPenSIM_v10_System_Files/Supervisory-Control/get_L_B_m0.m

function [L, B] = get_L_B_m0(constraints)

%        [L, B] = get_L_B_m0(constraints)

%





global PN





Ps = PN.No_of_places;



lenConstr = length(constraints);



L = zeros(lenConstr, Ps);   

B = zeros(lenConstr, 1);



for i = 1:lenConstr,

    l = constraints(i).l;   b = constraints(i).b;

    B(i, 1) = b;

    for j = 1:length(l)/2,

        p_name = l{2*j - 1}; p_index = check_valid_place(p_name);

        L(i, p_index) = l{2*j};

    end;

end;



% handle initial makrings

%m0 = get_initial_marking(initial_dynamics); % intial marking










GPenSIM_v10_System_Files/Supervisory-Control/get_transitions.m

function [no_of_ts, set_of_ti] = get_transitions(sys1, Set_of_Transition)

%        [no_of_ts, set_of_ti] = get_transitions(sys1, Set_of_Transition)



global PN;

PN = sys1;



no_of_ts = length(Set_of_Transition);

set_of_ti = [];



for i = 1:no_of_ts,

    t_index = check_valid_transition(Set_of_Transition{i});

    set_of_ti = [set_of_ti t_index];

end;










GPenSIM_v10_System_Files/Supervisory-Control/prepare_supervisor.m

function [PN, dynamicpart] = prepare_supervisor(PN, dynamicpart, constraints)

%        [PN, dynamicpart] = prepare_supervisor(PN, dynamicpart, constraints)

%



% process initial makrings

if not(isfield(dynamicpart, 'initial_markings')),

    error('dynamicpart does not has initial_markings');

else

    imarkings = dynamicpart.initial_markings;

    X = process_marking(imarkings); % intial marking

    PN.X = X;  % current state element is established in PN structure    

end;



m0 = PN.X;    % initial markings % m0 = [0 0 1 0 0 0 0 0 0 1];        

lenConstr = length(constraints);

Ps = PN.No_of_places;   Ts = PN.No_of_transitions;



L = zeros(lenConstr, Ps);   B = zeros(lenConstr, 1);

for i = 1:lenConstr,

    l = constraints(i).l;   b = constraints(i).b;

    B(i, 1) = b;

    for j = 1:length(l)/2,

        p_name = l{2*j - 1}; p_index = check_valid_place(p_name);

        L(i, p_index) = l{2*j};

    end;

end;



[~,~,Dp] = gpensim_2_PNCT(PN); % incidence matrix of the process

Dc = -1 * L * Dp;  

muC = B  - L * m0'; 

dynamicpart.initial_markings = [PN.X muC'];

PN.X = [PN.X muC'];



slack_places = [];

for i = 1:lenConstr,

    slack_pl.name = ['slack' int2str(i)]; slack_pl.tokens = 0;

    slack_places = [slack_places slack_pl]; 

end;

PN.global_places = [PN.global_places slack_places];

PN.No_of_places = PN.No_of_places + lenConstr;

PN.No_of_control_places = lenConstr;



Cin = []; Cout = [];

for i = 1:lenConstr,

    zero_vector = zeros(1, Ts);

    d = Dc(i, :);

    dpos_index = find(d >= 1); dneg_index = find(d < 0);

    dp = zero_vector; dp(dpos_index) = d(dpos_index);

    dn = zero_vector; dn(dneg_index) = abs(d(dneg_index));    

    Cin = [Cin dn'];  Cout = [Cout dp'];

end;



Ain =  PN.incidence_matrix(:, 1:Ps);

Aout = PN.incidence_matrix(:, Ps+1:end);

Acontrolled_in = [Ain Cin];

Acontrolled_out = [Aout Cout];

PN.incidence_matrix = [Acontrolled_in Acontrolled_out];








GPenSIM_v10_System_Files/Supervisory-Control/prncontroller.m

function [] = prncontroller(Sys)

%        [] = prncontroller(Sys)

%  Print Controller Info



global PN

PN = Sys;

Ps = PN.No_of_places;

Cs = PN.No_of_control_places;

Ts = PN.No_of_transitions;

A = PN.incidence_matrix;



disp(' ');

disp('======= Controller Composition ======= ');



disp(' '); 

for i = 1:Cs

    pcx = Ps-Cs+i;

    place_name = pname(pcx);

    disp(['Control place: ', place_name]);

    % print the input arcs from the control places to transitions 

    ain = A(:, pcx);

    str = '    ';

    for j = 1: Ts,

        if ain(j),

            trans_name = tname(j);

            str = [str, '(', place_name, ' -> ', trans_name, ' : ',...

                int2str(ain(j)), ')   '];

        end;

    end;

    disp(str);

    

    % print the output arcs, from transitions to the control places

    aout = A(:, Ps+pcx:end);

    str = '    ';

    for j = 1: Ts,

        if aout(j),

            trans_name = tname(j);

            str = [str, '', trans_name, ' -> ', place_name, ' : ',...

                int2str(aout(j)), ')   '];

        end;

    end;

    disp(str);     

end;



% print initial markings (tokens) on the control places 

if any(PN.No_of_control_places), 

    disp(' '); disp('Initial markings on the Control places : '); 

    str = markings_string (PN.X, [Ps-Cs+1 Ps]); 

    if not(isempty(str)), disp(str); 

    else disp('(no tokens in control variables)'); 

    end;

end;

disp(' ');








GPenSIM_v10_System_Files/Supervisory-Control/prnsys.m

function [] = prnsys(sim, ini_dynamics)

% function [] = prnsys (sim, ini_dynamics)

%    Print system info 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN

PN = sim;



Ps = PN.No_of_places;

Ts = PN.No_of_transitions;



if isfield(PN, 'No_of_control_places'), 

    Cs = PN.No_of_control_places;

else Cs = 0;

end;





disp(' ');

disp('======= Process Composition ======= ');

disp(['There are ', int2str(Ps-Cs), ' process places']);

disp(['There are ', int2str(Ts), ' process transitions']);

if Cs, disp(['There are ', int2str(Cs), ' control places']); end;



disp(['Process Petri Net: ', PN.name]);

prnsys_connection;



X = zeros(1, Ps); % initial assumption

if eq(nargin, 2), 

    X = get_initial_marking(ini_dynamics); % intial marking

    disp(' '); disp('Initial markings on the Process places: ');

    str = markings_string (X, [1 Ps-Cs]); 

    disp(str); disp(' ');

end;



if Cs, 

    print_controller_info(X);

end;










GPenSIM_v10_System_Files/Supervisory-Control/prnsys_connection.m

function [] = prnsys_connection

%        [] = prnsys_connection

%



global PN



Ps = PN.No_of_places;

Ts = PN.No_of_transitions;

A = PN.incidence_matrix;



if isfield(PN, 'No_of_control_places'), 

    Cs = PN.No_of_control_places;

else Cs = 0;

end;



ProPs = Ps - Cs; % process places ONLY



for ti = 1:Ts, % number of transitions

    tname = PN.global_transitions(ti).name;

    

    Input_places = A(ti, 1:ProPs);

    if not(any(Input_places)),

        disp([tname, ' is a source transition, has NO input places ']);

    else

        str = [tname, 's input places: ']; 

        for pi = 1: ProPs,

            awt = A(ti, pi); % arc weight between pi -> ti

            if awt,

                pname = PN.global_places(pi).name;

                str = [str, '(', pname,' -> ', tname, ...

                    ' : ', int2str(awt),')  '];

            end;

        end; % pi = 1: ProPs

        disp(str);

    end; % not(any(Input_places))



    Output_places = A(ti, Ps+1:2*Ps-Cs);

    if not(any(Output_places)),

        disp([tname, ' is a sink transition, has NO output places ']);

    else

        str = [tname, 's output places: ']; 

        for pi = 1: ProPs,

            awt = A(ti, Ps+pi); % arc weight between pi -> ti

            if awt,

                pname = PN.global_places(pi).name;

                str = [str, '(', tname, ' -> ', pname,...

                    ' : ', int2str(awt),')  '];

            end;

        end; % pi = 1: ProPs

        disp(str);

    end; % not(any(Output_places))

    

end; % for ti = 1:Ts








GPenSIM_v10_System_Files/Supervisory-Control/supervisorPLUS.m

function [PN] = supervisorPLUS(pni, constraints)

%        [PN] = supervisorPLUS(pni, ...

%               constraints, uncontrollables, unobservables)

%



global PN

PN = pni;



dynamicpart = [];

synthesis_ok = true; % assume the controller synthesis will be successful



% handle initial makrings

lenConstr = length(constraints);

[L, B] = get_L_B_m0(constraints);

[~,~,Dp] = gpensim_2_PNCT(); % incidence matrix of the process



% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% % SUPERVISOR Plus: some transitions are controllable and/or observable 

% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% nuc = 0; uc_ts = []; % initial assumption on uncontrollables

% nuo = 0; uo_ts = []; % initial assumption on unobservables 

% 

% if ge(nargin, 4),  % get the set of uncontrollable transitions

%     [nuc, uc_ts] = get_transitions(PN, uncontrollables);

% end;

% if ge(nargin, 5),  % get the set of unobservable transitions

%     [nuo, uo_ts] = get_transitions(PN, unobservables);

% end;

% 

% if or(nuc, nuo), % there are uncontrollable/unobservable trans   

%     [L1, B1, R1, R2, how, dhow] = SPNBOX_mro_adm(L, B, ...

%                            Dp, uc_ts, uo_ts, m0);

% else

%     % simple supervisor, with all trans observable & controllable

%     L1 = L; B1 = B; how = 'ok';

% end;

% 

% if not(strcmp(how, 'ok')),

%     disp('Controller not feasible ...');

%     synthesis_ok = false; % error('Controller not feasible ...');

%     return

% end;



% controller

x0 = transpose(PN.X);

Dc = -1 * L * Dp;  

muC = B  - L * x0;



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



create_new_incidence_matrix(Dc, lenConstr);



% add slack variables to the list of global_places 

add_slacks_to_global_places(muC);








GPenSIM_v10_System_Files/Supervisory-Control/verify_supervisor.m

 function [] = verify_supervisor(sys1, COTREE, constraints)

%        [] = verify_supervisor(sys1, COTREE, constraints)



disp('Now verifying the proposed controlller action !!!!');

disp(' Please wait ......');



global PN;

PN = sys1;

Ps = PN.No_of_places;



[L, B, ~] = get_L_B_m0(sys1, [], constraints);



lenConstr = length(constraints);

rows_of_CT = size(COTREE, 1);



%all_ok = 1; % optimistic assumption, to begin with

for ci = 1:lenConstr,

    Li = L(ci, :);

    bi = B(ci, :);



    for rowj = 1:rows_of_CT,

        tokens = COTREE(rowj, 1:Ps);

        toksum = tokens * Li';       % disp(int2str(toksum));

        if gt(toksum, bi),

            disp(['invalid control action in row-', int2str(rowj)]);

            error('wrong here');

        end;

    end;

end;



disp('All the constraints are verfied !!!!');

%util_wakeup;






GPenSIM_v10_System_Files/Supervisory-Control/__column_zeroing.m

function [M] = column_zeroing(M, p, j, dim)

%        [M] = column_zeroing(M, p, j, dim)

% Column Zeroing algorithm by Moody & Antsaklis, 1995

% This is the algorithm 5.4, p. 57



n = dim(1); nc = dim(2); nuc = dim(3); nuo = dim(4); 



i = p + 1;

while le(i, (n+nc)),

    if lt(M(i,j)*M(p,j), 0),

        while M(i,j),

            if gt(abs(M(p,j)), abs(M(i,j))),

                d = floor(-1 * M(p,j)/M(i,j));

                if not(mod(M(p,j), M(i,j))),

                    d = d - 1;

                end; % if not(mod(M(p,j

                M(p,:) = M(p, :) + d * M(i,:);

            else

                d = floor(-1 * M(i,j)/M(p,j));

                M(i,:) = M(i, :) + d * M(p,:);

            end; % gt(abs

        end; % while M(i,j),

    end; % lt(M(i,j)*M(p,j)

    i = i + 1;

end; % while le(i, 








GPenSIM_v10_System_Files/Supervisory-Control/__constraint_transformation.m

function [L1, B1] = constraint_transformation(L, B, Duc, Duo, X0, dim)

%        [L1, B1] = constraint_transformation(L, B, Duc, Duo, X0, dim)

% Constraint Transformation algorithm (Algorithm 5.1), 

%  by Moody & Antsaklis, 1995, p. 54



n = dim(1); nc = dim(2); nuc = dim(3); nuo = dim(4);



LDuc = L * Duc; LDuc_not_positive = isempty(find(LDuc > 0));

LDuo = L * Duo; LDuo_all_zero = isempty(any(any(LDuo)));



if and(LDuc_not_positive, LDuo_all_zero),

    R1 = zeros(nc, n);  R2 = eye(nc);    

else

    M = [Duc, Duo; LDuc, LDuo]; 

    M = [M eye(n+nc)];

    M = eliminating_postive_duc(M, dim); % Algo 5.2

    m = M(n+1:n+nc, 1:nuc);

    y = find(m > 0);

    if not(isempty(y)),

        disp('Controller arcs were introduced by the');

        disp('row operations into the uncontrolled portion');

        disp('of the plant, and they can not be eliminated');

        disp('due to lack of negative elements in Duc.');

        error('Controller can not be realized');

    end; % not(isempty(y)),  

    

    M = zeroing_duo(M, dim); % Algo 5.3

    m = M(n+1:n+nc, nuc+1:nuc+nuo);

    z = find(m ~= 0);

    if not(isempty(z)),

        disp('The unobservable portion of the plant');

        disp('contains arcs which can not be eliminated');

        error('Controller can not be realized');

    end; % not(isempty(y)),                

    R1 = M(n+1:n+nc, nuc+nuo+1:nuc+nuo+n);

    R2 = M(n+1:n+nc, nuc+nuo+n+1:nuc+nuo+n+nc);    

end;



Duc_final = M(1:n, 1:nuc)

Duo_final = M(1:n, nuc+1:nuc+nuo)

LDuc_final = M(n+1:n+nc, 1:nuc)

LDuo_final = M(n+1:n+nc, nuc+1:nuc+nuo)

M

L

B

R1 = [0 0 1 0] 

R2  

L1 = R1 + (R2*L)

B1 = R2*(B+1) - 1



L1X0 = L1 * X0'; delta = L1X0 - B1

x = find(delta < 0);

if any(x), 

    disp('Control law is infeasible ...');

    error('Control law is infeasible ...');

end;

    






GPenSIM_v10_System_Files/Supervisory-Control/__eliminating_postive_duc.m

function [M] = eliminating_postive_duc(M, dim)

%        [M] = eliminating_postive_duc(M, dim)

% elimination of positive elements from Duc

% Algorithm 5.2, by Moody & Antsaklis, 1995, p. 55



n = dim(1); nc = dim(2); nuc = dim(3); nuo = dim(4); 



i = 1;

while le(i, min(nuc, n)),

    m = M(i:n, i);

    x = find(m < 0);

    if not(isempty(x)),

        j = x(1);

        mi = M(i,:);    mj = M(j, :);

        M(i, :) = mj;   M(j, :) = mi;

        p = i; j = i; 

        [M] = column_zeroing(M, p, j, dim);

    else

        m = M(n+1:n+nc, i);

        y = find(m > 0);

        if not(isempty(y)),

            disp('A controller arc can not be eliminated ');

            disp('because there are no negative elements in');

            error('the corresponding column of Duc.');

        end; % not(isempty(z)), 

    end; 

    i = i + 1;

end; % while le(i, 








GPenSIM_v10_System_Files/Supervisory-Control/__supervisor.m

function [PN, dynamicpart] = supervisor(PN, dynamicpart, constraints)

%        [PN, dynamicpart] = supervisor(PN, dynamicpart, constraints)

%



% process initial makrings

if not(isfield(dynamicpart, 'initial_markings')),

    error('dynamicpart does not has initial_markings');

else

    imarkings = dynamicpart.initial_markings;

    X = process_marking(imarkings); % intial marking

    PN.X = X;  % current state element is established in PN structure    

end;



m0 = PN.X;    % initial markings % m0 = [0 0 1 0 0 0 0 0 0 1];        

lenConstr = length(constraints);

Ps = PN.No_of_places;   Ts = PN.No_of_transitions;



L = zeros(lenConstr, Ps);   B = zeros(lenConstr, 1);

for i = 1:lenConstr,

    l = constraints(i).l;   b = constraints(i).b;

    B(i, 1) = b;

    for j = 1:length(l)/2,

        p_name = l{2*j - 1}; p_index = check_valid_place(p_name);

        L(i, p_index) = l{2*j};

    end;

end;



[~,~,Dp] = gpensim_2_PNCT(PN); % incidence matrix of the process



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% SIMPLE SUPERVISOR: all transitions are observable & controllable

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Dc = -1 * L * Dp;  

muC = B  - L * m0'; 



dynamicpart.initial_markings = [PN.X muC'];

PN.X = [PN.X muC'];



slack_places = [];

for i = 1:lenConstr,

    slack_pl.name = ['slack' int2str(i)]; slack_pl.tokens = 0;

    slack_places = [slack_places slack_pl]; 

end;

PN.global_places = [PN.global_places slack_places];

PN.No_of_places = PN.No_of_places + lenConstr;

PN.No_of_control_places = lenConstr;



Cin = []; Cout = [];

for i = 1:lenConstr,

    zero_vector = zeros(1, Ts);

    d = Dc(i, :);

    dpos_index = find(d >= 1); dneg_index = find(d < 0);

    dp = zero_vector; dp(dpos_index) = d(dpos_index);

    dn = zero_vector; dn(dneg_index) = abs(d(dneg_index));    

    Cin = [Cin dn'];  Cout = [Cout dp'];

end;



Ain =  PN.incidence_matrix(:, 1:Ps);

Aout = PN.incidence_matrix(:, Ps+1:end);

Acontrolled_in = [Ain Cin];

Acontrolled_out = [Aout Cout];

PN.incidence_matrix = [Acontrolled_in Acontrolled_out];








GPenSIM_v10_System_Files/Supervisory-Control/__zeroing_duo.m

function [M] = zeroing_duo(M, dim)

%        [M] = column_zeroing(M, p, j, dim)

% Zeroing of all elements in Duo

% Algorithm by Moody & Antsaklis, 1995

% This is the algorithm 5.3, p. 56



n = dim(1); nc = dim(2); nuc = dim(3); nuo = dim(4); 



i = 1;



while le(i, min(nuc+nuo, n)),

    m = M(i:n, i);

    x = find(m < 0);

    if not(isempty(x)),

        j = x(1);

        mi = M(i,:);    mj = M(j, :);

        M(i, :) = mj;   M(j, :) = mi;

        k = 1;

    else

        k = 0;

    end; % if not(isempty(x))

    

    m = M(i:n, i);

    y = find(m > 0);

    if not(isempty(y)),

        j = y(1);

        mik = M(i+k,:);    mj = M(j, :);

        M(i+k, :) = mj;   M(j, :) = mik;

        

        p = i + k; j = i; % pivot position

        [M] = column_zeroing(M, p, j, dim);

    end; % if notisempty(y)

    

    if eq(k, 1),

        p = i; j = i;

        [M] = column_zeroing(M, p, j, dim);

    end; % if eq(k, 1)

    

    m = M(n+1:n+nc, i);

    z = find(m ~= 0);

    if not(isempty(z)),

        disp('Controller arc(s) can not be eliminated ');

        disp('from the unobservable portion of the plant.');

        error('Controller is not realizable.');

    end; % not(isempty(z)), 

    

    i = i + 1;

end; % while le(i








GPenSIM_v10_System_Files/Timer/compare_time.m

function [ct] = compare_time (time1, TIME2)

% function [ct] = compare_time (time1, time2)

%

% returned values:

% ct = -1, if time1 < time2

% ct = 0,  if time1 = time2

% ct = +1, if time1 > time2

%

%               Reggie Davidrajuh (c) August 2011





% standardize time1

if ischar (time1),  % time is a string; e.g. 'unifrdn(10, 12)'

    stime1 = eval(time1); 

elseif eq(length(time1), 3),  % time is vector [hh mm ss]

    stime1 = time1(3) + (60 * time1(2)) + (60 * 60 * time1(1)); % convert to seconds

else

    stime1 = time1;

end;



% standardize time2

if ischar (TIME2),  % time is a string; e.g. 'unifrdn(10, 12)'

    STIME2 = eval(TIME2); 

elseif eq(length(TIME2), 3),  % time is vector [hh mm ss]

    STIME2 = TIME2(3) + (60 * TIME2(2)) + (60 * 60 * TIME2(1)); % convert to seconds

else

    STIME2 = TIME2;

end;



% finally, compare

if lt(stime1, STIME2),

    ct = -1;

elseif eq(stime1, STIME2),

    ct = 0;

else

    ct = 1;

end;









    






GPenSIM_v10_System_Files/Timer/current_clock.m

function [current_clock_HMS] = current_clock(secs_or_HHMMSS)

% function [current_clock_HMS] = current_clock(secs_or_HHMMSS)

%       secs_or_HHMMSS = 1 : returns seconds

%       secs_or_HHMMSS = 3 : returns [hour min sec]

%

%       Reggie Davidrajuh (c) August 2011



current_clock = fix(clock); % time in [YY MM DD hh mm ss] 

hour = current_clock(4);

min = current_clock(5);

sec = current_clock(6);



if eq(secs_or_HHMMSS, 1),

    % convert to seconds

    current_clock_HMS = sec + (60 * min) + (60 * 60 * hour); 

elseif eq(secs_or_HHMMSS, 3),

    % convert to [hour min sec]

    current_clock_HMS = [hour min sec]; 

else

    error('input argument must be either 1 or 3');

end;








GPenSIM_v10_System_Files/Timer/current_time.m

function [ctime] = current_time()

% function [ctime] = current_time()



global PN



ctime = PN.current_time;








GPenSIM_v10_System_Files/Timer/rt_clock_string.m

function [disp_str] = rt_clock_string()

% function [disp_str] = rt_clock_string()

% display string in format HH:MM:SS 

%                      e.g. '10:15:41'



current_clock = fix(clock); % time in [YY MM DD hh mm ss] 

hour = current_clock(4);

min = current_clock(5);

sec = current_clock(6);



disp_str = '';



hour_str = int2str(hour); 

min_str = int2str(min);

sec_str = int2str(sec);



if lt(hour, 10),  

    hour_str = ['0', hour_str];

end;



if lt(min, 10),  

    min_str = ['0', min_str];

end;



if lt(sec, 10),  

    sec_str = ['0', sec_str];

end;



disp_str = [hour_str, ':', min_str, ':', sec_str];








GPenSIM_v10_System_Files/Token-Gaming/consume_tokens.m

function [delta_X,index_OP,inherited_color_set,inherited_costs] = ...

        consume_tokens (transition, selected_tokID)

% [delta_X,index_OP,inherited_color_set,inherited_costs] = ...

%                 consume_tokens(trans,selected_tokID)

% This function takes care of removing tokens from input places and 

% computing deposits on the output place when an enabled transition fires.

%

% Inputs:     transition - a given transtion 

%             X: intial marking (state of system at any given time)

% Outputs:    X: number of tokens remaining at the input place after-

%                       removal of token

%             delta_X:  weight output arcs;  

%             index_op: index of output places

%



%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c) 30 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



Ps = PN.No_of_places;

A =  PN.incidence_matrix; 



% token removals from input place

input_weigths = A(transition,1:Ps); % extract weight of input arcs 

inherited_color_set = {};

inherited_costs = 0;



% Move input tokens into Virtual places as "virtual tokens" 

PN.X  = PN.X  - input_weigths;   % take tokens from input places ...

PN.VX = PN.VX + input_weigths; %   and push into Virtual places



PN.global_transitions(transition).absorbed_tokens = input_weigths;



for i = 1:Ps,

    tokens_to_be_consumed = input_weigths(i);

    if (tokens_to_be_consumed),

        [inherited_color_from_pi, inherited_costs_pi, selected_tokID] = ...

            consume_token_in_place_i ...

            (i, tokens_to_be_consumed, selected_tokID); 

        % inherit colors and costs from different places 

        inherited_color_set = union(inherited_color_set, ...

            inherited_color_from_pi);

        % IMPORTANT: union malfunctions is one of input is empty !!!!!

        if gt(size(inherited_color_set, 1), 1), 

            inherited_color_set = transpose(inherited_color_set);

        end       

        inherited_costs = inherited_costs + inherited_costs_pi;

    end

end



output_weights = A(transition, Ps+1:2*Ps); %extracting output arc weights

index_OP = any(output_weights, 1); % index of output place

delta_X = output_weights;  % tokens to be deposited into output places








GPenSIM_v10_System_Files/Token-Gaming/consume_token_in_place_i.m

function [color_of_del_tokens, costs_of_del_tokens, set_of_tokID] = ...

    consume_token_in_place_i (placeI, nr_tokens_to_be_deleted, set_of_tokID)

%

% [pn,color_of_del_tokens] = consume_token_in_place_i ...

%          (pn,placeI,nr_tokens_to_be_deleted,set_of_tokID)

%



%  Reggie.Davidrajuh@uis.no (c) Version 7.0 (c) 30 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



color_of_del_tokens = {}; % color set of deleted tokens

costs_of_del_tokens = 0;      % costs of deleted tokens



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

deleted_tokens = 0; % initially

token_bank = PN.global_places(placeI).token_bank; 

tokIDs = [token_bank.tokID];



if (nr_tokens_to_be_deleted > nr_tokens_in_placeI), 

    error('Error in "delete_token": (nr_tokens_to_be_deleted > tokens)');

end;



% first try to delete tokens marked in "set_of_tokID"

for i = 1:length(set_of_tokID),

    if lt(deleted_tokens, nr_tokens_to_be_deleted),

        tokID = set_of_tokID(i);

        token_index = ismember(tokIDs, tokID);

        if any(token_index),

            set_of_tokID(i) = NaN;  % done with this tokID

            color_of_del_tokens = union(color_of_del_tokens, ...

                token_bank(token_index).color); % ADD            

            % IMPORTANT: union malfunctions is one of input is empty !!!!!

            if gt(size(color_of_del_tokens, 1), 1),

                color_of_del_tokens = transpose(color_of_del_tokens);                

            end;            

            costs_of_del_tokens = costs_of_del_tokens + ...

                token_bank(token_index).cost;

            deleted_tokens = deleted_tokens + 1;

            token_bank(token_index).tokID = NaN; 

        end; % if any(token_index)

    end; % if lt(deleted_tokens, 

end; % for i = 1:length(set_of_tokID)



% any tokens deleted, then PURGE "set_of_tokID" and "token_bank"

if (deleted_tokens), 

    % PURGE "set_of_tokID" 

    Old_set_of_tokID = set_of_tokID;

    set_of_tokID = [];

    for i = 1:length(Old_set_of_tokID),

        tokID = Old_set_of_tokID(i);

        if not(isnan(tokID)),

            set_of_tokID = [set_of_tokID tokID];

        end;

    end; % for i = 1:length(Old_set_of_tokID)

    

    % PURGE "token_bank"

    OlD_token_bank = token_bank;

    token_bank = [];

    for i = 1:length(OlD_token_bank),

        token = OlD_token_bank(i);

        if not(isnan(token.tokID)),

            token_bank = [token_bank token];

        end;

    end; % for i = 1:length(OlD_token_bank)

end; % if (deleted_tokens)



% if still some tokens to be deleted

more_to_delete =  nr_tokens_to_be_deleted - deleted_tokens;

if (more_to_delete),

    % now delete tokens without specific tokID

    Old_TB = token_bank;

    lenTBank = length(token_bank);

    token_bank  = Old_TB(1 : lenTBank - more_to_delete);

    deleting_TB = Old_TB(lenTBank - more_to_delete+1 : end);

    for j = 1: length(deleting_TB),

        color_of_del_tokens = union(color_of_del_tokens, deleting_TB(j).color);

        if gt(size(color_of_del_tokens, 1), 1),

            color_of_del_tokens = transpose(color_of_del_tokens);            

        end;        

        costs_of_del_tokens = costs_of_del_tokens + deleting_TB(j).cost;

    end;

end;



PN.global_places(placeI).token_bank = token_bank;

new_tokens = length(token_bank);

PN.global_places(placeI).tokens = new_tokens;








GPenSIM_v10_System_Files/Token-Gaming/cost_of_output_token.m

function [output_token_cost] = cost_of_output_token(t1, additonal_cost, ...

                                resource_usage_cost, inherited_costs)

% [output_token_cost] = cost_of_output_token(t1, additonal_cost, ...

%                               resource_usage_cost, inherited_costs)



global PN;



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% IMPORTANT: variable firing cost is added only aposterori 

%                 (not in this function)

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



%disp(' ');

%disp('inside "cost_of_output_token" ...');

%disp(['Firing trans: ', PN.global_transitions(t1).name]);



Ps = PN.No_of_places;

A =  PN.incidence_matrix; 



% token depositis to output place

output_weigths = A(t1,Ps+1:end); % extracting weight of output arcs 

out_weights = sum(output_weigths);



fixed_firing_cost = PN.Set_of_Firing_Costs_Fixed(t1);

variable_firing_cost = PN.Set_of_Firing_Costs_Variable(t1);    

% disp(['Firing cost        : ', int2str(firing_cost)]);

% disp(['Additonal cost     : ', int2str(additonal_cost)]);

% disp(['Resource usage cost: ', int2str(resource_usage_cost)]);

% disp(['Inherited costs    : ', int2str(inherited_costs)]);



total_costs = fixed_firing_cost + (variable_firing_cost* get_firingtime(t1)) + ...

              additonal_cost + resource_usage_cost + inherited_costs;

%disp(['Total costs: ', num2str(total_costs)]);

output_token_cost = total_costs / out_weights;



%disp(['Cost of output token: ', num2str(output_token_cost)]); 










GPenSIM_v10_System_Files/Token-Gaming/deposit_token.m

function [] = deposit_token(placeI, nr_tokens, t_color, t_cost)

% [] = deposit_token(placeI, nr_tokens, t_color, t_cost)

%

%               Reggie Davidrajuh (c) Sep 2012

%%%%%%%%%%%%%%%%%%%%



global PN



PN.global_places(placeI).tokens = ...

    PN.global_places(placeI).tokens + nr_tokens; 



for i = 1:nr_tokens,

    PN.token_serial_numer = PN.token_serial_numer + 1;

    tok.tokID = PN.token_serial_numer;

    tok.creation_time = PN.current_time;

    tok.color = t_color;

    tok.cost = t_cost;

    PN.global_places(placeI).token_bank = ...

        [PN.global_places(placeI).token_bank tok];

    

end






GPenSIM_v10_System_Files/Token-Gaming/get_creation_time----------.m

function [set_of_creation_time] = get_creation_time (pn, set_of_tokID)

% function [set_of_creation_time] = get_creation_time (pn, set_of_tokID)







length_of_tokIDs = length(set_of_tokID);

no_of_places = length(pn.global_places);

set_of_creation_time  = [];



pj = 1;

while and((pj <= no_of_places), any(set_of_tokID)),

    tbank = pn.global_places(pj).token_bank;

    for kb = 1: length(tbank),

        member_index = ismember(set_of_tokID, tbank(kb).tokID);

        if any(member_index),

            set_of_creation_time = [set_of_creation_time, tbank(kb).creation_time];

            set_of_tokID(member_index)= 0; 

        end

    end

    pj = pj + 1;

end








GPenSIM_v10_System_Files/Token-Gaming/new_marking.m

function [X1] = new_marking(t)

%	function X1 = new_markings(t)

%



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



A = PN.incidence_matrix;

X = PN.X;

Ps = PN.No_of_places; 



Removals = A(t,1:Ps);

Deposits = A(t,Ps+1:2*Ps);

X1 = X + Deposits - Removals;










GPenSIM_v10_System_Files/Token-Gaming/token_counter.m

function [TOKEN_SUMMARY] = token_counter(pn, sim_results, ...

                                set_of_places, global_info)

%% [TOKEN_SUMMARY] = token_counter(pn, sim_results, ...

%%                                set_of_places, global_info)

%%

%% E.g.  = plotp(PN, sim_res, {'buf_1', 'buff_2'});

%% This function plots variation of tokens with time.

%% Define variables: 

%% Inputs: 	PN: the Petri net structure; SIM_RES: simulation results 

%%          set_of_places: (string) 

%% Output:  TOKEN_MATRIX 

%% Functions called : extractp



%% RD 05.may.2006

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



TOKEN_MATRIX = extractp(pn, sim_results, set_of_places);

[m, n] = size(TOKEN_MATRIX);

time_series = TOKEN_MATRIX(2:m,1); %skip place indice

TOKENS = TOKEN_MATRIX(2:m,2:n); %ONLY TOKENS



max_tokens = TOKENS(1, :);

max_tokens_time = zeros(1, n-1);

min_tokens = TOKENS(1, :);

min_tokens_time = zeros(1, n-1);

average_tokens_ctr = zeros(1, n-1);



for pi=1:n-1,

    summ_time = 0; sum_tok= 0;  

    for t = 2: m-1,

        delta_time = time_series(t) - time_series(t-1);

        summ_time = summ_time + delta_time;

        average_tok = (TOKENS(t,pi) + TOKENS(t-1, pi) )/2;

        sum_tok = sum_tok + (average_tok * delta_time);

        

        if (TOKENS(t,pi) > max_tokens(pi)),

            max_tokens(pi) = TOKENS(t,pi);

            max_tokens_time(pi) = time_series(t);

        end;

        

        if (TOKENS(t,pi) < min_tokens(pi)),

            min_tokens(pi) = TOKENS(t,pi);

            min_tokens_time(pi) = time_series(t);

        end;

    end;

    average_tokens_ctr(pi) = sum_tok / summ_time;

end;



for pi = 1:length(set_of_places),

    disp(' '); 

    disp(['Summary for tokens in place: ', set_of_places{pi}]);

    disp(['Averge tokens:      ', num2str(average_tokens_ctr(pi))]);

    disp(['Max tokens:         ', num2str(max_tokens(pi))]);

    disp(['Max tokens at time: ', num2str(max_tokens_time(pi))]);

    disp(['Min tokens:         ', num2str(min_tokens(pi))]);

    disp(['Min tokens at time: ', num2str(min_tokens_time(pi))]);

end;



TOKEN_SUMMARY = [TOKEN_MATRIX(1,2:n);   % first row is place indice

    average_tokens_ctr; ...             % second row is average tokens 

    max_tokens; max_tokens_time; ...    % third row is maximum

    min_tokens; min_tokens_time];       % fourth row is minimum 












GPenSIM_v10_System_Files/Token-Gaming/__init_token_bank.m

function [] = init_token_bank()

% [] = init_token_bank()

%

%           Reggie.Davidrajuh@uis.no (c) August 2011



global PN;



Ps = PN.No_of_places;

PN.token_serial_numer = 0;

X0 = PN.X; % initial state



for i = 1:Ps,

    PN.global_places(i).token_bank = [];

    PN.global_places(i).tokens = X0(i);

  

    if X0(i),

        for j = 1:X0(i),

            PN.token_serial_numer = PN.token_serial_numer + 1;

            tok.tokID = PN.token_serial_numer;

            tok.creation_time = 0;

            tok.color = {};

            PN.global_places(i).token_bank = ...

                [PN.global_places(i).token_bank tok];

        end;

    end;

end;








GPenSIM_v10_System_Files/Token-Selection/colormapFinal.m

function [final_tokens_colormap] = colormapFinal (colormap)

% function [final_tokens_colormap] = colormapFinal (colormap)

%

% The colormap from the function 'timed_gpensim' has 

% entries all the tokens, exisiting and existed.

%

% This function returns colors of the final tokens;

% final tokens are the tokens that left in places 

% when simultion was stopped or completed.



%               Reggie Davidrajuh (c) August 2011



final_tokens_LOG = [];



finishing_time = colormap.LOG(end).time;



time_series = [colormap.LOG.time];

final_token_index = find(time_series == finishing_time);

for i = 1:length(final_token_index),

    m_index = final_token_index(i);

    final_tokens_LOG = [final_tokens_LOG colormap.LOG(m_index)];

end;



final_tokens_colormap.type = 'color_map';

final_tokens_colormap.LOG = final_tokens_LOG;








GPenSIM_v10_System_Files/Token-Selection/tokenAllColor.m

function [set_of_tokID, nr_token_av] = tokenAllColor(...

    placeI, nr_tokens_wanted, t_color)

% function [set_of_tokID, nr_token_av] = tokenAllColor(...

%    placeI, nr_tokens_wanted, t_color)

%

% Select tokens with **all** of the specific colors (t_color) from 

%    a specific place (placeI). 

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_token_with_colors"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN;



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end;



nr_tokens_in_placeI = PN.global_places(placeI).tokens; % number of tokens 

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available



token_bank = PN.global_places(placeI).token_bank;

i = 1;

while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    % ***** ALL **********

    token_color = token_bank(i).color;

    % STRANGE PROBLEM, temporarily fixed !!!!!!!!!!!!

    if gt(size(token_color,1),1),

        token_color = transpose(token_color);

    end

    if all(ismember(t_color, token_color)),                 

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];

    end;

    i=i+1;

end



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenAny.m

function [set_of_tokID, nr_token_av] = tokenAny(placeI, nr_tokens_wanted)

%function [set_of_tokID, nr_token_av] = tokenAny(placeI, nr_tokens_wanted)

%

% Select any tokens (without any preference on color) from 

%    a specific place (placeI). 

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_tokens"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN;



set_of_tokID = [];

nr_token_av  = 0;



% nr_tokens_wanted == 0

if not(nr_tokens_wanted),  return;  end;



% if placeI is a string, get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end;



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

% this place has no tokens 

if not(nr_tokens_in_placeI),  return; end;



if gt(nr_tokens_wanted, nr_tokens_in_placeI),

    nr_token_av = nr_tokens_in_placeI;  % number of tokens available

else

    nr_token_av = nr_tokens_wanted;  

end;



token_bank = PN.global_places(placeI).token_bank(1:nr_token_av);

set_of_tokID = [token_bank.tokID];



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenAnyColor.m

function [set_of_tokID, nr_token_av] = tokenAnyColor(...

    placeI, nr_tokens_wanted, t_color)

% function [set_of_tokID, nr_token_av] = tokenAnyColor(...

%    placeI, nr_tokens_wanted, t_color)

%

% Select tokens with **any** of the specific colors (t_color) from 

%    a specific place (placeI); selected tokens must have at least one of

%    the specified color

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_token_with_colors"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens; % number of tokens 

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available



token_bank = PN.global_places(placeI).token_bank;

i = 1;

while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    % **** ANY ******

    token_color = token_bank(i).color;

    % STRANGE PROBLEM, temporarily fixed !!!!!!!!!!!!

    if gt(size(token_color,1),1),

        token_color = transpose(token_color);

    end

    if any(ismember(t_color, token_color)),  

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];

    end;

    i=i+1;

end



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenArrivedBetween.m

function [set_of_tokID, nr_token_av] = tokenArrivedBetween(placeI, ...

                         nr_tokens_wanted, lower_interval, upper_interval)

% function "token-Arrived-Between-the-given-time-interval"

% [set_of_tokID,  nr_token_av] = tokenArrivedBetween(placeI, ...

%                     nr_tokens_wanted, lower_interval, upper_interval)

%

% Selection of tokens based on their arrival time into a specific place 

% The tokens that are arrived within the given time interval:

%  e.g. Select three tokens from place 'p1' among the latest arrivals: 

%          tokenArrivedLate('p1', 3, lower_int, upper_int)   

%

% renamed from "select_token_time"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



set_of_tokID = zeros(1, nr_tokens_wanted); % all zeros, initially

nr_token_av = 0; % initially

nr_tokens_in_placeI = PN.global_places(placeI).tokens;



% if the place has no tokens then there's nothing to do

if not(nr_tokens_in_placeI), 

    return

end



tbank = PN.global_places(placeI).token_bank;

for i = 1:nr_tokens_in_placeI,

    tct = tbank(i).creation_time;  % token's creation time

    if and(ge(tct,lower_interval), le(tct,upper_interval)),

        nr_token_av = nr_token_av + 1;

        set_of_tokID(nr_token_av) = tbank(i).tokID;

    end

    if eq(nr_token_av, nr_tokens_wanted),

        break 

    end

end








GPenSIM_v10_System_Files/Token-Selection/tokenArrivedEarly.m

function [set_of_tokID, nr_token_av] = tokenArrivedEarly(placeI, ...

                                               nr_tokens_wanted)

% function "token-Arrived-Earliest"

% [set_of_tokID,  nr_token_av] = tokenArrivedEarly(placeI, ...

%                                       nr_tokens_wanted)

%

% Selection of tokens based on their arrival time into a specific place 

% The tokens that are arrived earliest (FCFS) are needed:

%  e.g. Select three tokens from place 'p1' among the earliest arrivals: 

%          tokenArrivedEarly('p1', 3)   

%

% renamed from "select_token_time"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens;



if not(nr_tokens_in_placeI),   % no tokens in the place

    nr_token_av = 0;

    set_of_tokID = zeros(1, nr_tokens_wanted);

    return

end



if gt(nr_tokens_wanted, nr_tokens_in_placeI),

    nr_token_av = nr_tokens_in_placeI; % number of tokens available

else

    nr_token_av = nr_tokens_wanted;

end



tbank = PN.global_places(placeI).token_bank;

token_cts = [tbank.creation_time];

[cts, sinds] = sort(token_cts, 2, 'ascend');

interested_inds = sinds(1:nr_token_av);

interested_tokens =  tbank(interested_inds);

set_of_tokID = [interested_tokens.tokID];



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenArrivedLate.m

function [set_of_tokID, nr_token_av] = tokenArrivedLate(placeI, ...

                                               nr_tokens_wanted)

% function "token-Arrived-Latest"

% [set_of_tokID,  nr_token_av] = tokenArrivedLate(placeI, ...

%                                       nr_tokens_wanted)

%

% Selection of tokens based on their arrival time into a specific place 

% The tokens that are arrived latest (LCFS) are needed:

%  e.g. Select three tokens from place 'p1' among the latest arrivals: 

%          tokenArrivedLate('p1', 3)   

%

% renamed from "select_token_time"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens;



if not(nr_tokens_in_placeI),   % no tokens in the place

    nr_token_av = 0;

    set_of_tokID = zeros(1, nr_tokens_wanted);

    return

end

    

if gt(nr_tokens_wanted, nr_tokens_in_placeI),

    nr_token_av = nr_tokens_in_placeI; % number of tokens available

else

    nr_token_av = nr_tokens_wanted;

end



tbank = PN.global_places(placeI).token_bank;

token_cts = [tbank.creation_time];

[cts, sinds] = sort(token_cts, 2, 'descend');

interested_inds = sinds(1:nr_token_av);

interested_tokens =  tbank(interested_inds);

set_of_tokID = [interested_tokens.tokID];



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenCheap.m

function [set_of_tokID, nr_token_av] = tokenCheap(placeI, nr_tokens_wanted)

%       "token-Cheapest"

% [set_of_tokID,  nr_token_av] = tokenCheap(placeI, nr_tokens_wanted)

%

% Selection of tokens from a specific place based on their costs 

% This function selects the cheapest tokens :

%  e.g. Select three tokens from place 'p1' that are cheapest: 

%          tokenCheap('p1', 3)   



%  Reggie.Davidrajuh@uis.no (c) revised 15 February 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN;



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end;



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

if gt(nr_tokens_wanted, nr_tokens_in_placeI),

    nr_token_av = nr_tokens_in_placeI; % number of tokens available

else

    nr_token_av = nr_tokens_wanted;

end;



tbank = PN.global_places(placeI).token_bank;

token_costs = [tbank.cost];

[cts, sinds] = sort(token_costs, 2, 'ascend');

interested_inds = sinds(1:nr_token_av);

interested_tokens =  tbank(interested_inds);

set_of_tokID = [interested_tokens.tokID];



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];










GPenSIM_v10_System_Files/Token-Selection/tokenColorless.m

function [set_of_tokID, nr_token_av] = tokenColorless(placeI, ...

                                       nr_tokens_wanted)

% function [set_of_tokID, nr_token_av] = tokenColorless(placeI, ...

%                                      nr_tokens_wanted)

% Select colorless tokens (tokens with NO color) from 

%    a specific place (placeI). 

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_token_colorless"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;



if ischar(placeI),   % if place is a string, then get the place index

    placeI = check_valid_place(placeI); 

end;



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available



token_bank = PN.global_places(placeI).token_bank;

i = 1;

while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    % colorless tokens 

    if isempty(token_bank(i).color),  

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];

    end; % if

    i=i+1;

end; % while



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted-nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenCostBetween.m

function [set_of_tokID, nr_token_av] = tokenCostBetween(placeI, ...

                         nr_tokens_wanted, lower_interval, upper_interval)

%function [set_of_tokID, nr_token_av] = tokenCostBetween(placeI, ...

%                          nr_tokens_wanted, lower_interval, upper_interval)

%       "token-Cost-Between"

%

% Selection of tokens from a specific place based on their costs 

% This function selects tokens that cost between two limits:

%  e.g. Select three tokens from place 'p1' that cost between 10 and 20 USD

%          tokenExpensive('p1', 3, 10, 20)   



%  Reggie.Davidrajuh@uis.no (c) revised 15 February 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN;



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end;



set_of_tokID = zeros(1, nr_tokens_wanted); % all zeros, initially

nr_token_av = 0; % initially

nr_tokens_in_placeI = PN.global_places(placeI).tokens;



% if the place has no tokens then there's nothing to do

if not(nr_tokens_in_placeI), return; end; 



tbank = PN.global_places(placeI).token_bank;

for i = 1:nr_tokens_in_placeI,

    tct = tbank(i).cost;  % token's creation time

    if and(ge(tct,lower_interval), le(tct,upper_interval)),

        nr_token_av = nr_token_av + 1;

        set_of_tokID(nr_token_av) = tbank(i).tokID;

    end;

    if eq(nr_token_av, nr_tokens_wanted),

        break; 

    end;

end;








GPenSIM_v10_System_Files/Token-Selection/tokenEXColor.m

function [set_of_tokID,nr_token_av] = tokenEXColor(...

    placeI, nr_tokens_wanted, t_color)

% function [set_of_tokID,nr_token_av] = tokenExColor(...

%    placeI, nr_tokens_wanted, t_color)

%

% Select tokens with **exact** colors (t_color) from 

%    a specific place (placeI).  

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_token_with_colors"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens; % number of tokens 

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available



token_bank = PN.global_places(placeI).token_bank;

size_t_color = size(t_color, 2); % number of individual colors

i = 1;

while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    token_color = token_bank(i).color;

    % STRANGE PROBLEM, temporarily fixed !!!!!!!!!!!!

    if gt(size(token_color,1),1),

        token_color = transpose(token_color);

    end

    equal_size = eq(size_t_color, size(token_color, 2));

    same_color = all(ismember(t_color, token_color));

    if and(equal_size, same_color), 

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];

    end

    i=i+1;

end



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokenExpensive.m

function [set_of_tokID, nr_token_av] = tokenExpensive(placeI, nr_tokens_wanted)

%       "token-Most-Expensive"

% [set_of_tokID,  nr_token_av] = tokenExpensive(placeI, nr_tokens_wanted)

%

% Selection of tokens from a specific place based on their costs 

% This function selects the most expensive tokens :

%  e.g. Select three tokens from place 'p1' that are most expensive: 

%          tokenExpensive('p1', 3)   



%  Reggie.Davidrajuh@uis.no (c) revised 15 February 2014

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN;



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end;



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

if gt(nr_tokens_wanted, nr_tokens_in_placeI),

    nr_token_av = nr_tokens_in_placeI; % number of tokens available

else

    nr_token_av = nr_tokens_wanted;

end;



tbank = PN.global_places(placeI).token_bank;

token_costs = [tbank.cost];

[cts, sinds] = sort(token_costs, 2, 'descend');

interested_inds = sinds(1:nr_token_av);

interested_tokens =  tbank(interested_inds);

set_of_tokID = [interested_tokens.tokID];



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];










GPenSIM_v10_System_Files/Token-Selection/tokenWOAllColor.m

function [set_of_tokID, nr_token_av] = tokenWOAllColor(placeI,...

                    nr_tokens_wanted, t_color)

% [set_of_tokID, nr_token_av] = tokenWOAllColor(placeI,...

%                   nr_tokens_wanted,t_color)

%

% Exclude a token ONLY if the color contains 

%     all of the specified colors (t_color) 

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_token_without_colors"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



% if placeI is a string, get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available



token_bank = PN.global_places(placeI).token_bank;

i = 1;

while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    token_color = token_bank(i).color;

    % STRANGE PROBLEM, temporarily fixed !!!!!!!!!!!!

    if gt(size(token_color,1),1),

        token_color = transpose(token_color);

    end

    if ~all(ismember(t_color, token_color)),  

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];

    end;

    i=i+1;

end



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];






GPenSIM_v10_System_Files/Token-Selection/tokenWOAnyColor.m

function [set_of_tokID, nr_token_av] = tokenWOAnyColor(placeI,...

                    nr_tokens_wanted, t_color)

% [set_of_tokID, nr_token_av] = tokenWOAnyColor(placeI,...

%                   nr_tokens_wanted,t_color)

%

% Exclude a token ONLY if the color contains 

%     ANY of the specified colors in "t_color" set 

% Returned: Set of tokIDs will be returned. 

% 



% renamed from "select_token_without_colors"

%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN



% if placeI is a string, get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens;

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available

i = 1;



token_bank = PN.global_places(placeI).token_bank;



while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    token_color = token_bank(i).color;

    % STRANGE PROBLEM, temporarily fixed !!!!!!!!!!!!

    if gt(size(token_color,1),1),

        token_color = transpose(token_color);

    end

    if ~any(ismember(t_color, token_color)),  

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];

    end

    i=i+1;

end



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];






GPenSIM_v10_System_Files/Token-Selection/tokenWOEXColor.m

function [set_of_tokID,nr_token_av] = tokenWOEXColor(...

    placeI, nr_tokens_wanted, t_color)

% function [set_of_tokID,nr_token_av] = tokenWOExColor(...

%    placeI, nr_tokens_wanted, t_color)

%

% Exclude a token ONLY if it has **exact** colors as specified

%   in "t_color" from a specific place (placeI).  

% Returned: Set of tokIDs will be returned. 

% 



%  Reggie.Davidrajuh@uis.no (c) revised 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

global PN



% if place is a string, then get the place index

if ischar(placeI), placeI = check_valid_place(placeI); end



nr_tokens_in_placeI = PN.global_places(placeI).tokens; % number of tokens 

set_of_tokID = [];

nr_token_av = 0;  % number of tokens available



token_bank = PN.global_places(placeI).token_bank;

size_t_color = size(t_color, 2); % number of individual colors

i = 1;

while and((nr_token_av < nr_tokens_wanted), ...

        i <= nr_tokens_in_placeI),

    token_color = token_bank(i).color;

    % STRANGE PROBLEM, temporarily fixed !!!!!!!!!!!!

    if gt(size(token_color,1),1),

        token_color = transpose(token_color);

    end

    equal_size = eq(size_t_color, size(token_color, 2));

    same_color = all(ismember(t_color, token_color)); 

    if not(and(equal_size, same_color)), 

        nr_token_av = nr_token_av + 1;

        set_of_tokID = [set_of_tokID token_bank(i).tokID];        

    end;

    i=i+1;

end



% patch the set of trailing zeros

set_of_tokID = [set_of_tokID zeros(1, nr_tokens_wanted - nr_token_av)];








GPenSIM_v10_System_Files/Token-Selection/tokIDs.m

function [set_of_tokID] = tokIDs(placeI, nr_tokIDs_wanted)

% [set_of_tokID] = tokIDs(placeI, nr_tokIDs_wanted)

% this function returns a set of tokIDs of tokens in a place

% if the second argument 'nr_tokIDs_wanted' is not given, 

% tokIDs of all the tokens in the place is returned 



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%  revised and renamed (from "select_token") 15 November 2013 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



global PN;

set_of_tokID = []; % init the return pack



if not(isnumeric(placeI)), % get the place index, better with verfication

    placeI = check_valid_place(placeI); 

end;



nr_tokens_in_placeI = PN.global_places(placeI).tokens; % total tokens 

if not(nr_tokens_in_placeI),  % if the place has no tokens 

    return;

end;



% if the number of tokens wanted is not specified, then return all tokens

if eq(nargin, 1),  nr_tokIDs_wanted = nr_tokens_in_placeI; end;



% if (nr_tokIDs_wanted == 0) just return

if not(nr_tokIDs_wanted), return; end;



% if 'nr_tokIDs_wanted' is more than available, then trim it

if gt(nr_tokIDs_wanted, nr_tokens_in_placeI),

    nr_tokIDs_wanted = nr_tokens_in_placeI;  % number of tokens available

end;



token_bank = PN.global_places(placeI).token_bank; 

token_bank_wanted = token_bank(1:nr_tokIDs_wanted);

set_of_tokID = [token_bank_wanted.tokID];








GPenSIM_v10_System_Files/Utility-Functions/dispMultipleCR.m

function [] = dispMultipleCR(numberOfCR)

% function [] = dispMultipleCR(numberOfCR)

% This function prints a number of carriage returns (empty lines) on screen

%

% Input: numberOfCR - number of carriage returns wanted

%

%    Reggie.Davidrajuh@uis.no   (C) 26 October 2017



if ne(nargin, 1),

    disp('This function prints a number of "Carriage Returns" on screen');

    disp(' Please input the number of CR wanted');

    return

end



for i = 1:numberOfCR,

    disp(' ');

end

    






GPenSIM_v10_System_Files/Utility-Functions/event_random_timing.m

function [et] = event_random_timing(name, parameter1, parameter2)

%% [et] = event_random_timing(name, parameter1, parameter2)

%% 

%% name is the name of the distribution 

%% 

%% Only the following distributions are supported:

%%      Guassian/Normal, Binomial, Poisson, Uniform

%% Uses random function from statistical toolbox



%% RD  (c) 17 feb 2006



if nargin==2,

    % e.g. poissrnd(5)

    string1 = strcat('random(''', name, ''',', num2str(parameter1), ')');

    et = eval(string1);

elseif nargin==3,

    % e.g. unifrnd(100, 200)

    string2 = strcat('random(''', name, ''',', num2str(parameter1), ...

        ',', num2str(parameter2),')');

    et = eval(string2);

end;










GPenSIM_v10_System_Files/Utility-Functions/goodname.m

function NewName = goodname(Name, String_size, JUSTIFY)

%       NewName = good_name(Name)

%       NewName = good_name(Name, String_size)

%       NewName = good_name(Name, String_size, JUSTIFY)

% 	To make the length of a string to predefined size.

% 	IF the input length is greater than the predefined size, 

%  then the string will be chopped. If the length is less,

%  then the string will be padded with blanks.

%

%		Uses: none



%     Last revision: 30 Jan, 00. (rd@hin.no)



if (nargin > 1), %string length given

    Name_String_Size = String_size;

else

    Name_String_Size = 10; % global string size

end;



if (nargin <= 2), % string justify not given

    char_justify = 'l';

else

    char_justify = lower(JUSTIFY);

end;

       

lenN = length(Name); % name

spaces = blanks(Name_String_Size);

NewName = spaces;



if lenN >= Name_String_Size, 

   NewName = Name(1:Name_String_Size); 

   

else   %lenN < Name_String_Size,

   switch (char_justify)

       case 'l'

           NewName(1:lenN) = Name;

       case 'c' 

           left_bl = round(lenN/2);

           right_bl = left_bl;

           if mod(lenN, 2),

               if lenN > (left_bl+right_bl),

                   left_bl = left_bl+1;

               elseif lenN < (left_bl+right_bl),

                   left_bl = left_bl-1;

               end; 

           end;

           NewName = [blanks(left_bl) Name blanks(right_bl)];

           

       case 'r'

           NewName = [blanks(Name_String_Size - lenN) Name];

       otherwise

          disp('Unknown justification in Good_Name')

   end;

end;










GPenSIM_v10_System_Files/Utility-Functions/pnclass.m

function [classtype] = pnclass(PN)

% function [classtype] = pnclass(png)

%       PetriNetClass

% Purpose:

% This function checks the class of Petri net. 

% This function returns a vector of flags representing 

% the following information (output variable classtype):

%   flag-1: Binary PN

%   flag-2: PN State Machine

%   flag-3: Marked (Event) Graph

%   flag-4: Timed Petri Net

%   flag-5: Number of Strongly Connected components%

% 

% Uses:

%   SCC = stronglyconn(PN)   % strongly connected components

%

% Used by: MSF

%

%       Reggie.Davidrajuh@uis.no (c) February 2017

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ps = PN.No_of_places;  Ts = PN.No_of_transitions;

A = PN.incidence_matrix;

classtype = zeros(1, 8); % prepare to store class info



disp([' **** ', PN.name, ' ****']);

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Flag-1: Binary PN

% In a Binary PN, all the arc weights are delfault '1'

max_arc_weight = max(max(A));

classtype(1) = eq(max_arc_weight, 1);% set flag for Binary PN

if classtype(1), 

    disp('This is a Binary Petri Nets.');

end



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Flag-2: PN State Machine

% In a PN State Machine, every transition has exactly 

%     one input and one output place

Ainn = A(:, 1:Ps);  Aout = A(:, Ps+1:2*Ps);

PNSM = 1; % initial assumption

i = 1;

while and(le(i, Ts), PNSM), % check every transition, one by one 

    rowinn = Ainn(i,:);    rowout = Aout(i,:);

    no_of_input_places = length(find(rowinn));

    no_of_output_places = length(find(rowout));

    PNSM = and(eq(no_of_input_places, 1), eq(no_of_output_places, 1));

    i = i + 1;

end



if PNSM, 

    disp('This is a Petri Net State Machine.');

    classtype(2) = 1; % set flag for Petri Net State Machine

end



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Flag-3: Event Graph (Marked Graph)

% In a Event Graph, every place has exactly 

%     one input and one output transition

AinnT = Ainn';  AoutT = Aout';

PNEG = 1; % initial assumption

i = 1;

while and(le(i, Ps), PNEG), % check every place, one by one 

    rowinn = AinnT(i,:);    rowout = AoutT(i,:);

    no_of_input_Ts = length(find(rowinn));

    no_of_output_Ts = length(find(rowout));

    PNEG = and(eq(no_of_input_Ts, 1), eq(no_of_output_Ts, 1));

    i = i + 1;

end



if PNEG, 

    disp('This is an Event Graph (Marked Graph).');

    classtype(3) = 1; % set flag for Marked (Event) Graph

end



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Flag-4: Timed/untimed Petri net

% Timed petri net: at least one firing time is non-zero

Timed_PN = false;

if isfield(PN, 'Set_of_Firing_Times'),

    Timed_PN = any(PN.Set_of_Firing_Times);

end

classtype(4) = Timed_PN; % Timed or untimed Petri net

if Timed_PN,

    disp('This is a Timed Petri net.');

else

    disp('This is an untimed Petri net.');

end





%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% Flag-5: strongly connectedness 

SCC = stronglyconn(PN); % find the strongly connected components

classtype(5) = size(SCC,1); % number of strongly connected components








GPenSIM_v10_System_Files/Utility-Functions/randomgen.m

function [Output_Set] = randomgen(Input_Set)

% [Output_Set] = randomgen(Input_Set)

% This function randomly rearranges the input set 

% 

% E.g. ns = randomgen([1:10])

% ns = [4     6     3     1    10     8     9     5     7     2]



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



Ts = length(Input_Set); % init vector 



for i = 1:Ts,

    j = round(rand(1)*Ts); %incl 0 and Ts

    if (j), 

        temp = Input_Set(i);

        Input_Set(i) = Input_Set(j);

        Input_Set(j) = temp;

    end;

end;



Output_Set = Input_Set;








GPenSIM_v10_System_Files/Utility-Functions/search_names.m

function [element_nr] = search_names(name, Sys1)

%        [element_nr] = search_names(name, Sys1)

% This function find the index (indices) of 

% an element (name) within a system. If element is 

% not found within system, then 0 is returned.

% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%

% Function name: SEARCH_NAMES   (SEARCH NAMES)

% Inputs: name of variable and the system to be searched

% Outputs: [element_number] the index of name within system

% Example:

%   [element_nr] = search_names('ALARM', SYS);



%  Reggie.Davidrajuh@uis.no (c) Version 6.0 (c) 10 july 2012  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



element_nr = []; % element not found yet 



for i = 1:size(Sys1,2), %number of elements in system

   if strcmp(name, Sys1(i).name), %compare names

      element_nr = [element_nr i];

   end; %if strcmp

end; %for i=



%if element is not found 

if isempty(element_nr), 

    element_nr = 0; 

end;










GPenSIM_v10_System_Files/Utility-Functions/string_HH_MM_SS.m

function [time_string] = string_HH_MM_SS(timex)

% function [time_string] = string_HH_MM_SS(seconds)

% converts seconds to string '[HH MM SS]'



hour = floor(timex/3600);

rest = mod(timex, 3600);

minute = floor(rest/60);

second = mod(rest, 60);



hour_str = num2str(hour);

if lt(hour, 10),

    hour_str = ['0', hour_str];

end;



min_str = num2str(minute);

if lt(minute, 10),

    min_str = ['0', min_str];

end;



sec_str = num2str(second);

if lt(second, 10),

    sec_str = ['0', sec_str];

end;



time_string = [hour_str,':', min_str, ':', sec_str];














GPenSIM_v10_System_Files/Utility-Functions/util_wakeup.m

function [] =  util_wakeup()

% function [] =  util_wakeup()

% this is a utility function that will

% draw the users' attention.



% load Handel, sound(y,Fs); % "Halleluah" sound

load chirp, sound(y,Fs); % chirp sound












GPenSIM_v10_System_Files/Utility-Functions/v7_examples.m

clc;

cd 'D:\A2-Research\GPenSIM\Version-07\Examples'

disp(['cd: ', pwd]);






GPenSIM_v10_System_Files/Utility-Functions/v7_system.m

clc;

cd 'D:\A2-Research\GPenSIM\Version-07\gpensim'

disp(['cd: ', pwd]);






GPenSIM_v10_System_Files/Utility-Functions/zipmatrix.m

function [outvar1, outvar2, outvar3] = zipmatrix(invar1, invar2, invar3)

% function [outvar1, outvar2, outvar3] = zipmatrix(invar1, invar2, invar3)

%

% This function packs and unpacks a sparse matrix

%

%   Case-I: converting (packing) a sparse matrix into a vector 

%      E.g.: A1 = [5 0 0 1; 0 0 8 0; 0 0 0 5; 0 0 0 0];

%      [precedence1, N1, boolean] = zipmatrix(A1);

%       => precedence1 = [1,1,5,  1,4,1,  2,3,8,  3,4,5]

%          precedence1 contains indices of the non-zero elements, as 

%          well as the elemnt itself if A1 is not boolean

%       => N1 is the dimension of A1, which is 3

%       => boolean is 'false' as A1 contains elements greater than 1

%

%   Case-II: converting (unpacking) a vector into a sparse matrix 

%      E.g.: a packed vector precedence3 = [1,1, 1,4, 2,3, 3,4];

%            representing a boolean sparse matrix of dimention 4, then

%      A3 = zipmatrix(precedence3, 4, 1)           returns

%       => A3 = [1 0 0 1; 0 0 1 0; 0 0 0 1]

%          precedence1 contains indices of the non-zero elements, as 

%          well as the elemnt itself if A1 is not boolean

%       => N1 is the dimension of A1, which is 3

%       => boolean is 'false' as A1 contains elements greater than 1





if eq(nargin, 1),

    % pack a sparse matrix

    A = invar1;

    precedence = [];

    boolean = not(any(any(A>1)));

    N = size(A, 1);

    for i = 1:N,

        for j = 1:N,

            if A(i,j),

                if boolean,

                    precedence = [precedence, i, j];

                else

                    precedence = [precedence, i, j, A(i,j)];

                end;

            end;

        end;

    end;

    outvar1 = precedence;

    outvar2 = N;

    outvar3 = boolean;

    return

end;





% if ge(nargin, 2),

% create a sparse matrix from a set of non zeros elements

precedence = invar1;

dimension = invar2;

boolean = true;

if eq(nargin,3), boolean = invar3; end;



N = length(precedence);

A = zeros(dimension, dimension);



if boolean,

    for l = 1:2:N-1,

        i = precedence(l);

        j = precedence(l+1);

        A(i,j) = 1;

    end;

else

    for l = 1:3:N-2,

        i = precedence(l);

        j = precedence(l+1);

        arc_weight = precedence(l+2);

        A(i,j) = arc_weight;

    end;

end;

outvar1 = A;








guiMonitor/@guiMonitor/constructor.m

function self = constructor(self)

    

    self.Strings = self.getStrings();

    

    self.Window = figure('Menubar', 'None', 'NumberTitle','off',...

        'Name', self.Strings.WINDOW_TITLE,...

        'CloseRequestFcn', @self.delete);





    self.Tabs = uitabgroup( self.Window, 'Position', [0 0 1 1]);

    self.DashboardTab = uitab(self.Tabs,...

        'Title', self.Strings.DASHBOARD_TAB_TITLE);

    self.TablesTab = uitab(self.Tabs,...

        'Title', self.Strings.TABLE_TAB_TITLE);



    self.MainTransPanel = uipanel(self.DashboardTab, ...

        'Title', self.Strings.TRANS_PANEL_TITLE, ...

        'SizeChangedFcn', @self.resizeTransPanels, ...

        'Visible', 'off');

    self.TransPanels = {};

    

    self.MainTransPanel.Visible = 'on';



    self.MainTokenPanel = uipanel(self.DashboardTab, ...

        'Title', self.Strings.PLACE_PANEL_TITLE, ...

        'SizeChangedFcn', @self.resizePlacePanels, ...

        'Visible', 'off');

    self.TokenPanels = {};

    self.MainTokenPanel.Visible = 'on';



    self.LogPanel = uipanel(self.DashboardTab, ...

        'Title', self.Strings.LOG_PANEL_TITLE, 'Units', 'normalized');

    self.StateLog = uicontrol(self.LogPanel, 'Style','listbox', ...

        'Max', 2, ... % enables multiline

        'Units', 'normalized', 'String',{''});

    

    

    % the index of the first unprocessed log entry (start = 1)

    self.NextLogIndex = 2; % 2 for testing

    

    % when this > 0, wait for transition set to catch up

    % Enabled_Trans_SET and Firing_Trans_SET

    self.WaitForETSIndex = 0;

    

    % Time when previous simulation tick is finished, used to calculate how

    % much additional time to wait if the user wants a fixed simulation

    % tick rate.

    self.LastTime = clock();

    % Contains a table of tokens

    self.TokenTable = uitable(self.TablesTab);

    self.TokenTable.Units = 'normalized';

    self.TokenTable.ColumnFormat = {'char' 'logical'};

    self.TokenTable.ColumnName = {...

        self.Strings.COLUMN_PLACE, ...

        self.Strings.COLUMN_PLACE_SHOWN ...

    };

    self.TokenTable.ColumnEditable = [false true];

    self.TokenTable.ColumnWidth = {110 33};

    self.TokenTable.CellEditCallback = @self.tokenTableEdited;

    self.TokenTable.RowName = {};



    % Contains a table of transitions, the user can select which

    % transitions show up in the main panel

    self.TransTable = uitable(self.TablesTab);

    self.TransTable.Units = 'normalized';

    self.TransTable.ColumnName = {'Transition', 'Show'};

    self.TransTable.ColumnEditable = [false true];

    self.TransTable.ColumnFormat = {'char' 'logical'};

    self.TransTable.ColumnWidth = {120 33};

    self.TransTable.CellEditCallback = @self.transTableEdited;

    self.TransTable.RowName = {};

    



    self.PlayPauseButton = uicontrol(self.DashboardTab, ...

        'Style', 'togglebutton', 'String', self.Strings.PAUSE_BUTTON,...

        'Units', 'normalized', ...

        'Callback', @self.playPauseButtonPressed);

    

    self.StepButton = uicontrol(self.DashboardTab, ...

        'Style', 'pushbutton', 'String', self.Strings.STEP_BUTTON, ...

        'Units', 'normalized', 'Enable', 'off', ...

        'Callback', @self.stepButtonPressed);

    

    self.WantedDelaySlider = uicontrol(self.DashboardTab, ...

        'Style', 'slider', 'Min', 0, 'Max', 5, ...

        'Value', self.WantedDelay, 'SliderStep', [.1 .5], ...

        'Units', 'normalized');

    

    addlistener(self.WantedDelaySlider, ...

        'Value', 'PostSet', @self.sliderChanged);

    

    self.WantedDelayText = uicontrol(self.DashboardTab, ...

        'Style', 'text', 'Units', 'normalized', 'Max', 2, ...

        'String', [self.Strings.TICK_DELAY num2str(self.WantedDelay)]);

    

    % Indicates that a user changed which transitions/tokens are showns

    % When this is set to 1 the showData function will reflect this change

    self.ShownTableNeedsUpdate = 1;

    

    % Indicates the first iteration of the loop. This is used in showData.

    self.FirstLoop = 1;



    % GUI component positioning

    % TAB: dashboard

    self.MainTransPanel.Position = [.02 .500 .47 .48]; % upper left

    self.MainTokenPanel.Position = [.51 .500 .47 .48]; % upper right

    

    self.PlayPauseButton.Position = [.05 .405 .10 .07];

    self.StepButton.Position = [.17 .405 .10 .07];

    self.WantedDelaySlider.Position = [.32 .405 .30 .07];

    self.WantedDelayText.Position = [.65 .405 .10 .07];

    self.StateLog.Position = [0 0 1 1];

    

    self.LogPanel.Position = [.02 .02 .96 .37];

    

    % TAB: tables

    self.TokenTable.Position = [.525 .1 .425 .825]; % lower right

    self.TransTable.Position = [.05 .1 .425 .825]; % lower left

    

    drawnow;



    global global_info;



    % indicates that the updateMonitor() function should run in the main loop

    % this value can be set to zero to pause monitoring (window will not be

    % closed) and setting it to 1 again will continue monitoring

    global_info.MONITOR_RUNNING = 1;



    % start the GUI, information will be shown once updateMonitor

    % is called from gpensim

    global_info.MONITOR_GUI = self;

end






guiMonitor/@guiMonitor/getStrings.m

function [string] = getStrings(~)



feature_locale = feature('locale');



RESUME_ICON = '>';

PAUSE_ICON = '||';

STEP_ICON = '>>|';

CIRCLE_ICON = char(9711);



% UTF-8 media control icons: https://en.wikipedia.org/wiki/Media_controls

if strcmpi(feature_locale.encoding, 'utf-8')

    RESUME_ICON = char(11208);

    PAUSE_ICON = char(9208);

    STEP_ICON = char(9197);

end

    

string = struct(...

    'WINDOW_TITLE', 'GPenSIM real time monitor',...

    'DASHBOARD_TAB_TITLE', 'Dashboard', ...

    'TABLE_TAB_TITLE', 'Configuration', ...

    'TRANS_PANEL_TITLE', 'Transitions', ...

    'COLUMN_TRANS', 'Transition',...

    'COLUMN_ENABLED', 'Enabled', ...

    'COLUMN_FIRING', 'Firing', ...

    'COLUMN_SHOW', 'Show', ...

    'PLACE_PANEL_TITLE', 'Token count', ...

    'COLUMN_PLACE', 'Place',...

    'COLUMN_TOKEN_COUNT', 'Count',...

    'COLUMN_PLACE_SHOWN', 'Show',...

    'LOG_PANEL_TITLE', 'Log', ...

    'CIRCLE_ICON', CIRCLE_ICON, ...

    'PAUSE_BUTTON', [PAUSE_ICON ' Pause'], ...%char(9208) => pause icon

    'STEP_BUTTON', [STEP_ICON ' Step'], ...%char(9197) => next track icon

    'TICK_DELAY', 'Tick delay: ', ...

    'RESUME_BUTTON', [RESUME_ICON ' Resume']... % char(11208) => play icon

);



end 






guiMonitor/@guiMonitor/guiMonitor.m

classdef guiMonitor < handle

    %GUIMONITOR Graphical user interface and API for showing state of

    %gpensim in real time.

    %   TODO: Detailed explanation goes here

    properties (Access = public)

        SimulationPaused = false

    end

    

    properties (Access = private)

                Window % main window

        Firing_Trans_SET

        Enabled_Trans_SET

        TokenPanelSize = [15 4]

        MainTransPanel

        TransPanels

        TransPanelSize = [15 2]

        %      [R G B]    None   Enabled Firing   Both

        TransColorMap = {[1 0 0] [1 1 0] [0 1 1] [0 1 0]}

        ShowLegend = true

        GraphWidth = 10

        ShownTokens = {}

        ShownTrans = {}

        PreviousTransColor

        ShownTableNeedsUpdate

        IsTimedPN = true

        WantedDelay = 0

        

        LogAutoScroll = true

        

        TokenTable

        TransTable

        MainTokenPanel

        TokenPanels

        GraphedPlaces

        GraphedTrans

        WantedDelaySlider

        WantedDelayText

        LastTime = 0

        SecondsInDay = 3600 * 24

        Strings

        PlayPauseButton

        StepButton

        FullLogString = {}

        StateLog

        LogPanel

        FirstLoop

        Tabs

        DashboardTab

        TablesTab

        WaitForETSIndex

        LogFileId

        NextLogIndex

        

        LOG

    end

    

    methods

        function self = guiMonitor(varargin)

            self.parseArguments(varargin{:});

            self.constructor();

        end

        

        % Color lookup from TransColorMap

        function transColor = getTransColor(self, firing, enabled)

            transColor = self.TransColorMap{1 + 2 * firing + enabled};

        end

        

        string = getStrings(self)

        

        % Called after the axes moves in x direction (axes.XLim changes)

        function axisChangedUpdateDateticks(~, ~, eventData)

            axes_handle = eventData.AffectedObject;

            datetick(axes_handle, 'x', 'HH:MM:SS', 'keeplimits');

        end

        

        function playPauseButtonPressed(self, button, ~, ~)

            % hObject    handle to togglebutton1 (see GCBO)

            % eventdata  reserved - to be defined in a future version of MATLAB

            % handles    structure with handles and user data (see GUIDATA)

            self.SimulationPaused = button.Value == button.Max;

            if self.SimulationPaused

                % allow single stepping the simulation while paused

                %self.StepButton.Enable = 'on';

                % clicking the button will resume the simulation

                button.String = self.Strings.RESUME_BUTTON;

            else

                % single stepping has no effect when the simulation

                % is running. Disable the button to avoid confusion (gray).

                self.StepButton.Enable = 'off';

                % resume the guiMonitor.showData function

                uiresume(self.Window);

                % clicking the button will pause the simulation

                button.String = self.Strings.PAUSE_BUTTON;

            end

        end

        

        function stepButtonPressed(self, ~, ~)

            uiresume(self.Window);

            % the user cannot click the button again until stepping is

            % complete

            self.StepButton.Enable = 'off';

        end

        

        resizePanels(~, container, panels, panelSize)

        

        function resizePlacePanels(self, ~, ~)

            self.resizePanels(self.MainTokenPanel, self.TokenPanels, ...

                self.TokenPanelSize);

        end

        

        function resizeTransPanels(self, ~, ~)

            self.resizePanels(self.MainTransPanel, self.TransPanels, ...

                self.TransPanelSize);

        end

        

        function sliderChanged(self, ~, ~)

            self.WantedDelay = self.WantedDelaySlider.Value;

            self.WantedDelayText.String = ...

                ['Tick delay:' newline num2str(self.WantedDelay)];

        end

        

        parseArguments(varargin)

        

        function tokenTableEdited(self, ~, ~)

            self.ShownTableNeedsUpdate = 1;

        end

        

        function transTableEdited(self, ~, ~)

            self.ShownTableNeedsUpdate = 1;

        end

        

        function [x, y] = plotHistoryOfTokenCount(self, place_id, ...

                No_of_places)

            

            if self.IsTimedPN

                column_end_times = No_of_places + 6;

                x = self.LOG(:, column_end_times);

                y = self.LOG(:, place_id);

            else

                column_current_state = No_of_places + 2;

                [State, LOG_i] = unique(self.LOG(:, column_current_state));

                % skip zero state (always at beginning of LOG)

                State = State(2:end);

                LOG_i = LOG_i(2:end);

                

                x = State;

                y = self.LOG(LOG_i, place_id);

            end

        end

        

        function [x, y] = plotHistoryOfTransition(self, ...

                trans_id, No_of_places)

            

            if self.IsTimedPN

                x = self.Firing_Trans_SET(:, 1);

                ETS_i = 1:size(self.Firing_Trans_SET, 1);

            else

                % TODO better/more elegant solution?

                TS_col = No_of_places + 4;

                State_col = No_of_places + 2;

                [ETS_i, LOG_i] = unique(self.LOG(:, TS_col));

                

                % remove the unwanted ETS_i == 0 element

                % gpensim always creates the first row with state == 0

                LOG_i = LOG_i(2:end);

                ETS_i = ETS_i(2:end);

                x = self.LOG(LOG_i, State_col); % x = state

            end

            

            y = 2 * self.Firing_Trans_SET(ETS_i, 1 + trans_id) + ...

                self.Enabled_Trans_SET(ETS_i, 1 + trans_id);

            

            

        end

        

        % open a new window for live plotting of transitions

        initLiveTransPlot(self, panel, ~, trans_id)

        

        % open a new window for live plotting of tokens in places

        initLiveTokenPlot(self, panel, ~, token_id)

        

        % Show the selected transitions

        % Called when a token is added or removed from the transition panel

        function resetTransitionPanel(self)

            

            transitionNames = (self.TransTable.Data(:, 1));

            delete(self.MainTransPanel.Children);

            self.TransPanels = {};

              

            for i = 1:length(transitionNames)

                if self.ShownTrans(i)

                    

                    panel = uipanel(self.MainTransPanel);

                    panel.Title = transitionNames(i);

                    panel.BorderType = 'none';

                    panel.ButtonDownFcn = {@self.initLiveTransPlot, i};

                    self.TransPanels{end + 1} = panel;

                    

                end

            end

            

            if self.ShowLegend

                % Show transition states and its corresponding colors as a

                % legend

                legendEntries = [ ...

                    struct('Color', self.getTransColor(0, 0), 'Name', 'None') ...

                    struct('Color', self.getTransColor(0, 1), 'Name', 'Enabled') ...

                    struct('Color', self.getTransColor(1, 0), 'Name', 'Firing') ...

                    struct('Color', self.getTransColor(1, 1), 'Name', 'Both') ...

                ];



                % Dimensions in character units

                BottomPadding = 0.5; SidePadding = 1; Width = 10; Height = 1.1;



                for i = 1:length(legendEntries)

                    entry = legendEntries(i);

                    panel = uipanel(self.MainTransPanel, 'Title', entry.Name);

                    panel.BackgroundColor = entry.Color;

                    panel.BorderType = 'none';



                    panel.Units = 'characters';

                    x = (i - 1) * (Width + SidePadding);

                    panel.Position = [x BottomPadding Width Height];

                end

            end

            

            self.resizeTransPanels();

        end

        

        % Show the selected tokens

        % Called when a token is added or removed from the token panel

        function resetTokenPanel(self)

            

            tokenNames = (self.TokenTable.Data(:, 1));

            % remove existing panels

            delete(self.MainTokenPanel.Children);

            self.TokenPanels = {};

            

            % dimensions

            w = 1 / 3; h = 1 / 3;

            x = 0.000; y = 1 - h;

            

            for i = 1:length(tokenNames)

                if self.ShownTokens(i)

                    if x >= 1

                        x = 0; y = y - h;

                    end

                    

                    % Draw a panel with a circle inside

                    panel = uipanel(self.MainTokenPanel);

                    panel.Title = tokenNames(i);

                    panel.Position = [x y w h];

                    axes(panel, 'Position', [0 0 1 1], 'Visible', 'off');

                    

                    % draw a circle (using a utf8 text char(9711))

                    text(panel.Children, ...

                        0.5, 0.5, self.Strings.CIRCLE_ICON, 'HitTest', 'off',...

                        'HorizontalAlignment', 'center', ...

                        'VerticalAlignment', 'middle', ...

                        'FontSize', 20);

                    

                    panel.UserData.text = text(panel.Children, ...

                        0.5, 0.5, '', 'HitTest', 'off',...

                        'HorizontalAlignment', 'center',...

                        'VerticalAlignment', 'middle');

                    panel.ButtonDownFcn = {@self.initLiveTokenPlot, i};

                    self.TokenPanels{end + 1} = panel;

                    

                    % this number will be used to check if updating

                    % the token count is necessary without having to use

                    % relatively expensive str/number conversions

                    panel.UserData.currentTokenCount = -1;

                    

                    

                    x = x + w;

                end

            end

            self.resizePlacePanels();

            %self.MainTokenPanel.Children = self.TokenPanels;

            %self.MainTokenPanel.Position = [.05 .500 .425 .45];

        end

        

        % showData is called from the end of the gpensim mainloop to update

        % tokens+transition states.

        % This function should be called at each simulation step

        % This should be added to gpensim.m at the end of the main loop

        

% while ~(SIM_COMPLETE), 

%     ...

%

%     % ADDON: Real time monitor (may be removed if unused)

%     if isfield(global_info, 'MONITOR_RUNNING') && ...

%       global_info.MONITOR_RUNNING

%         global_info.MONITOR_GUI.showData( ...

%           LOG, Enabled_Trans_SET, Firing_Trans_SET);

%     end; % ADDON: Real time monitor

% 

% end

        

        showData(self, LOG, Enabled_Trans_SET, Firing_Trans_SET, ...

            SIM_COMPLETE)

        

        [string] = log_prnss_state(self, fired_trans, finishing_time, ...

                    current_markings,state, virtual_tokens)

        

        updateLog(self, LOG, Enabled_Trans_SET, Firing_Trans_SET)

        

        % add to log, no additional newlines added

        function addToLog(self, string)

            % Append to GUI window (side effect: sets listboxtop = 1)

            lines = split(string, newline)';

            self.StateLog.String = [...

                self.StateLog.String{max(end - 50, 1):end} lines];

            

            self.FullLogString = [self.FullLogString lines];

            

            % Scroll to the bottom by selecting the last line

            if self.LogAutoScroll

                % scroll and select bottom value

                self.StateLog.Value = length(self.StateLog.String);

            end



        end

        

        % Called when the user closes the window

        function delete(self, ~, ~)

            global global_info PN;

            

            % close transition graphs

            for i = 1:length(self.GraphedTrans)

                graph = self.GraphedTrans{i};

                if isvalid(graph)

                    delete(graph.Parent.Parent);

                end

            end

            

            % close token graphs

            for i = 1:length(self.GraphedPlaces)

                graph = self.GraphedPlaces{i};

                if isvalid(graph)

                    delete(graph.Parent.Parent);

                end

            end

            

            % close main window

            delete(self.Window);

            

            % stop monitoring unless there is another active instance of

            % the gui

            if global_info.MONITOR_GUI == self

                global_info.MONITOR_GUI = 0;

                global_info.MONITOR_RUNNING = 0;

                

                % TODO REMOVE (stops simulation after window closes)

                PN.STOP_TIME = 0; 

            end

            

        end

    end

end
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function initLiveTokenPlot(self, panel, ~, place_id)

% initLiveTokenPlot: opens a new window for live plotting of token count in

% the selected place

global PN;



% show figure instead if it already exists

for animline_handle_cell = self.GraphedPlaces

    animline_handle = animline_handle_cell{1}; % TODO fix

    

    if isvalid(animline_handle) && ...

        isequal(place_id, animline_handle.UserData.place_id)

    

        figure_handle = animline_handle.Parent.Parent;

        figure(figure_handle);

        return;

    end

end



% same structure as initLiveTransPlot(...)

figure('Name', cell2mat(panel.Title));

title(['Place: ' cell2mat(panel.Title)], ...

    'Interpreter', 'none'); % prevent underscore to subscript conversion



% An animatedline plot is optimized for real time updates

% the axis and plot is modified at regular intervals

% changes are shown when drawnow is called. The place_id

% is stored in the UserData property for use in showData.

h = animatedline('UserData', struct('place_id', place_id));

ax = h.Parent;

ylabel('Tokens');

ax.YLim = [-0.1, 10.1];



if self.IsTimedPN

    xlabel('Time');

    xlim = [PN.current_time - self.GraphWidth, PN.current_time];

else

    xlabel('State');

    xlim = [PN.State - self.GraphWidth, PN.State];

end



if PN.REAL_TIME

    xlim = xlim / self.SecondsInDay;

    % Whenever the axis changes update dateticks

    addlistener(ax, 'XLim', 'PostSet', @self.axisChangedUpdateDateticks);

end

% If end of simulation: PN.LOG exists

if isfield(PN, 'LOG')

    % plot all token times from PN.LOG

    [x, y] = self.plotHistoryOfTokenCount( ...

        place_id, PN.No_of_places, PN.LOG);

    if PN.REAL_TIME

        x = x / self.SecondsInDay;

    end

    addpoints(h, x, y);

end

ax.XLim = xlim;

self.GraphedPlaces{end + 1} = h;



end






guiMonitor/@guiMonitor/initLiveTokenPlot.m

function initLiveTokenPlot(self, panel, ~, place_id)

% initLiveTokenPlot: opens a new window for live plotting of token count in

% the selected place

global PN;



% show figure instead if it already exists

for animline_handle_cell = self.GraphedPlaces

    animline_handle = animline_handle_cell{1}; % TODO fix

    

    if isvalid(animline_handle) && ...

        isequal(place_id, animline_handle.UserData.place_id)

    

        figure_handle = animline_handle.Parent.Parent;

        figure(figure_handle);

        return;

    end

end



% same structure as initLiveTransPlot(...)

figure('Name', cell2mat(panel.Title));

title(['Place: ' cell2mat(panel.Title)], ...

    'Interpreter', 'none'); % prevent underscore to subscript conversion



% An animatedline plot is optimized for real time updates

% the axis and plot is modified at regular intervals

% changes are shown when drawnow is called. The place_id

% is stored in the UserData property for use in showData.

h = animatedline('UserData', struct('place_id', place_id));

ax = h.Parent;

ylabel('Tokens');





if self.IsTimedPN

    xlabel('Time');

    xlim = [PN.current_time - self.GraphWidth, PN.current_time];

else

    xlabel('State');

    xlim = [PN.State - self.GraphWidth, PN.State];

end



if PN.REAL_TIME

    xlim = xlim / self.SecondsInDay;

    % Whenever the axis changes datetick must be updated on the axes

    addlistener(ax, 'XLim', 'PostSet', @self.axisChangedUpdateDateticks);

end

% If end of simulation: PN.LOG exists



% plot all token times from PN.LOG

[x, y] = self.plotHistoryOfTokenCount( ...

    place_id, PN.No_of_places);

ax.YLim = [-0.1, max([y; 10.1])];

if PN.REAL_TIME

    x = x / self.SecondsInDay;

end

addpoints(h, x, y);

ax.XLim = xlim;

self.GraphedPlaces{end + 1} = h;



end
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function initLiveTransPlot(self, panel, ~, trans_id)

% initLiveTransPlot: opens a new window for live plotting of transitions

global PN;



% show figure instead if it already exists

for animline_handle_cell = self.GraphedTrans

    animline_handle = animline_handle_cell{1}; % TODO fix

    

    if isvalid(animline_handle) && ...

        isequal(trans_id, animline_handle.UserData.trans_id)

    

        figure_handle = animline_handle.Parent.Parent;

        figure(figure_handle);

        return;

    end

end



% Draw the plot in a new window

figure('Name', cell2mat(panel.Title));



title(['Transition: ' cell2mat(panel.Title)], ...

    'Interpreter', 'none'); % prevent underscore to subscript conversion



% An animatedline plot is optimized for real time updates

% the axis and plot is modified at regular intervals

% changes are shown when drawnow is called. The transition id

% is stored in the UserData property for use in showData.

h = animatedline('UserData', struct('trans_id', trans_id));



%h.Marker = 'o';

% Setup axis and ticks

ax = h.Parent;

ax.YLim = [-0.1, 3.1];

% panning in the y direction is unnecessary since y is bounded

pan xon;

if self.IsTimedPN

    ax.XLim = [PN.current_time - self.GraphWidth, ...

        PN.current_time];

else

    ax.XLim = [PN.State - self.GraphWidth, PN.State];

end

yticks(ax, 0:3);

yticklabels(ax, {'inactive', 'enabled', 'firing',...

    'enabled+firing'});







if self.IsTimedPN

    if PN.REAL_TIME

        datetick('x', 'HH:MM:SS');

    end

    xlabel('Time');

else

    xlabel('State');

end



% if the simulation is finished PN.Firing_Trans_Set is made

% available in that case PN.*_Trans_Set will be available

simulationFinished = isfield(PN, 'Firing_Trans_SET');

if simulationFinished

    [x,y] = self.plotHistoryOfTransition(...

        trans_id, PN.No_of_places, PN.LOG, ...

        PN.Firing_Trans_SET, PN.Enabled_Trans_SET);

    if PN.REAL_TIME

        len = length(x);

        zero_dates = repmat(0, len, 3);

        % from string_HH_MM_SS

        hour = floor(timex/3600);

        rest = mod(timex, 3600);

        minute = floor(rest/60);

        second = mod(rest, 60);

        x = datetime([zerodates hours minutes seconds])

    addpoints(h, x, y);

end

% The showdata function will update all animatedline handles

% inside this array with its respective transition.

self.GraphedTrans{end + 1} = h;

end
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function initLiveTransPlot(self, panel, ~, trans_id)

% initLiveTransPlot: opens a new window for live plotting of transitions

global PN;



% show figure instead if it already exists

for animline_handle_cell = self.GraphedTrans

    animline_handle = animline_handle_cell{1}; % TODO fix

    

    if isvalid(animline_handle) && ...

        isequal(trans_id, animline_handle.UserData.trans_id)

    

        figure_handle = animline_handle.Parent.Parent;

        figure(figure_handle);

        return;

    end

end



% Draw the plot in a new window

figure('Name', cell2mat(panel.Title));



title(['Transition: ' cell2mat(panel.Title)], ...

    'Interpreter', 'none'); % prevent underscore to subscript conversion



% An animatedline plot is optimized for real time updates

% the axis and plot is modified at regular intervals

% changes are shown when drawnow is called. The transition id

% is stored in the UserData property for use in showData.

h = animatedline('UserData', struct('trans_id', trans_id));



%h.Marker = 'o';

% Setup axis and ticks

ax = h.Parent;

ax.YLim = [-0.1, 3.1];

% panning in the y direction is unnecessary since y is bounded

pan xon;

if self.IsTimedPN

    xlim = [PN.current_time - self.GraphWidth, ...

        PN.current_time];

else

    xlim = [PN.State - self.GraphWidth, PN.State];

end

if PN.REAL_TIME

    xlim = xlim / self.SecondsInDay;

    % Whenever the axis changes datetick needs to be updated on the axes

    addlistener(ax, 'XLim', 'PostSet', @self.axisChangedUpdateDateticks);

end

yticks(ax, 0:3);

yticklabels(ax, {'inactive', 'enabled', 'firing',...

    'enabled+firing'});







if self.IsTimedPN

    xlabel('Time');

else

    xlabel('State');

end



% if the simulation is finished PN.Firing_Trans_Set is made

% available in that case PN.*_Trans_Set will be available

[x,y] = self.plotHistoryOfTransition(...

    trans_id, PN.No_of_places);



if PN.REAL_TIME

    x = x / self.SecondsInDay;

end

addpoints(h, x, y);



ax.XLim = xlim;

% The showdata function will update all animatedline handles

% inside this array with its respective transition.

self.GraphedTrans{end + 1} = h;

end
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function [string] = log_prnss_ET_FT(~, Enabled_Trans_SET, Firing_Trans_SET, ETS_index)



% function call inlined and adapted:

% print_statespace_enabled_and_firing_trans(ETS_index+1)



% The event time is the same for Firing_Trans_SET

event_time = Enabled_Trans_SET(ETS_index, 1);



enabled_trans = Enabled_Trans_SET(ETS_index, 2:end);

firing_trans  = Firing_Trans_SET(ETS_index, 2:end);



%inlined:

%prnss_enabled_trans(enabled_trans, event_time); %

global PN;

if (PN.HH_MM_SS),

    string = ['At time: ', string_HH_MM_SS(event_time),...

        ',  Enabled transitions are: '];

else

    string = ['At time: ', num2str(event_time), ...

        ',  Enabled transitions are: '];

end;



% row - 2: Enabled Transitions

et_index = find(enabled_trans);



for j = 1:length(et_index)

    etn = et_index(j);

    enabled_event_name = PN.global_transitions(etn).name;

    string = [string, '   ',enabled_event_name];

end;



string = [string newline];

%END of prnss_enabled_trans



%inlined:

%prnss_firing_trans(firing_trans, event_time);   %



if (PN.HH_MM_SS),

    string = [string 'At time: ', string_HH_MM_SS(event_time), ...

        ',  Firing transitions are:  '];

else

    string = [string 'At time: ', num2str(event_time), ...

        ',  Firing transitions are:  '];

end;



ft_index = find(firing_trans);



for k = 1:length(ft_index),

    ftn = ft_index(k);

    firing_event_name = PN.global_transitions(ftn).name;

    string = [string, '   ', firing_event_name];

end;

string = ([string newline]);



end






guiMonitor/@guiMonitor/log_prnss_state.m

function [string] = log_prnss_state(~, fired_trans, finishing_time, ...

                    current_markings,state, virtual_tokens)

global PN;    

if (PN.HH_MM_SS)

    string = ['**    Time: ',...

        string_HH_MM_SS(finishing_time), '   **' newline];

else

    string = ['**    Time: ',...

        num2str(finishing_time), '   **' newline];

end



string = ([string 'State: ', num2str(state) newline]);

string = ([string 'Fired Transition: ', ...

    PN.global_transitions(fired_trans).name newline]);

string = ([string 'Current State: ', ...

    markings_string(current_markings) newline]); 

string = ([string 'Virtual tokens: ',  ...

    markings_string(virtual_tokens) newline]);

% END of inlined prnsss_state   



string = [string ' ' newline];

string = [string 'Right after new state-',...

    int2str(state), ' ....', newline];



end
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function parseArguments(self, varargin)

%PARSEARGUMENTS Parse input arguments and apply them to the guiMonitor

%   Detailed explanation goes here



% TODO consider using inputparser

% https://se.mathworks.com/help/matlab/ref/inputparser.addparameter.html



if mod(length(varargin), 2)

    error('guiMonitor: Odd number of arguments');

end



for i = 1:2:length(varargin)

    property = varargin{i};

    value = varargin{i + 1};

    

    switch property

        

        case {'WantedDelay', 'GraphWidth'}

            if ~isreal(value)

                error(['guiMonitor: ''' property ''' must be a number']);

            end

            self.(property) = value;

            

        case {'ShownTokens', 'ShownTrans'}

            if ~iscell(value)

                error(['guiMonitor: ''' property ''' must be a cell array']);

            end

            self.(property) = value;

            % self.ShownTokens/Trans will be replaced with a logical vector

            % where ones indicate that the place/transition with that index

            % should be shown: {'p1', 'p3', 'p6'} => [1 0 1 0 0 1]

            % This will take place in the first call to guiMonitor.showData

        

        case {'LogAutoScroll', 'ShowLegend'}

            if ~islogical(value)

                error(['guiMonitor: ''' property ''' must be a logical']);

            end

            self.(property) = value;

        

        case {'TokenPanelSize', 'TransPanelSize'}

            if ~isreal(value) || ~isequal(size(value), [1 2])

                error(['guiMonitor: ''' property ''' must be a logical']);

            end

            self.(property) = value;

            

        otherwise

            error(['guiMonitor: property:' property ' does not exist'])

    end

end
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function resizePanels(~, container, panels, panelSize)



% get container panel dimensions in character units by

% temporarily changing the units. This will maintain the

% position while showing in the correct units.

container.Units = 'characters';

container_width = container.InnerPosition(3);

container_height = container.InnerPosition(4);

container.Units = 'normalized';



% dimensions in character dimensions, 19 was found to

% contain 10 letters of 'M'. GPenSIM truncates all names to 10

% characters before simulation.

w = panelSize(1); h = panelSize(2);

x = 0.00; y = container_height - h;



xmargin = 0.2; ymargin = 0.1;

% adding this to the position vector will shrink the panel

% depending on the margin sizes

transform = [xmargin, ymargin, -2 * xmargin, -2 * ymargin];



for i = 1:length(panels)

    

    if (x + w) >= container_width

        x = 0; y = y - h;

    end

    panel = panels{i};

    panel.Units = 'characters';

    panel.Position = [x y w h] + transform;

    panel.Units = 'normalized';

    

    x = x + w;

    

end



end
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function showData(self, LOG, Enabled_Trans_SET, Firing_Trans_SET, SIM_COMPLETE)



% extract relevant information from gpensim global object (PN)

global PN;

tokens = num2cell(PN.X);

firing = num2cell(logical(Firing_Trans_SET(end,2:end)));

enabled = num2cell(logical(Enabled_Trans_SET(end, 2:end)));



% used in order to refer to the log outside

self.LOG = LOG;



% initialize the transitions and tokens table on the first function call

if self.FirstLoop

    self.FirstLoop = false; % only run once    

    

    if PN.REAL_TIME

        % disable pause, step and tickdelay controls when in real time

        self.PlayPauseButton.Enable = 'off';

        self.StepButton.Enable = 'off';

        self.WantedDelaySlider.Enable = 'off';

        self.WantedDelayText.Visible = 'off';

    end

    

    % Check if the simulation is timed, used to decide x axis when

    % plotting: x axis represent state when time is unavailable

    self.IsTimedPN = any(PN.Set_of_Firing_Times) || PN.REAL_TIME;

    

    % Fetch entity names

    token_names = {PN.global_places(:).name};

    trans_names = {PN.global_transitions(:).name};

    

    % Show specified tokens (indicated by ones in a logical array)

    self.ShownTokens = ismember(token_names, self.ShownTokens);

    self.ShownTrans = ismember(trans_names, self.ShownTrans);



    % If no simulation entities are whitelisted then assume the user

    % wants to see all entities.

    if ~any(self.ShownTokens)

        self.ShownTokens = true(1, PN.No_of_places);

    end

    

    if ~any(self.ShownTrans)

        self.ShownTrans = true(1, PN.No_of_transitions);

    end

    

    % store the previous color, used for optimization making sure GUI color

    % property is only changed when necessary. Writing and reading GUI

    % properties takes significantly longer time compared to variables.

    self.PreviousTransColor = repmat(-1, PN.No_of_transitions, 3);

    self.TokenTable.Data = [token_names' num2cell([true(PN.No_of_places,1) self.ShownTokens']) ];

    self.TransTable.Data = [trans_names' num2cell([true(PN.No_of_transitions,2) self.ShownTrans'])];

    

    

    % Printing the first log entry is handled as a special case

    % TODO refactor into function (ex. firstLog() )

    string = ['Simulation of "', PN.name, '":' newline];

    string = [string ' ======= State Diagram ======= ' newline];

    HH_MM_SS = PN.HH_MM_SS; % printing style for time

    

    len_ETS = size(Enabled_Trans_SET, 1);

    Ps = PN.No_of_places;

    start_time = LOG(1, Ps+5);

    if (HH_MM_SS)

        string = [string '**    Time: ', string_HH_MM_SS(start_time), '   **' newline];

    else

        string = [string '**    Time: ', num2str(start_time), '   **' newline];

    end

    

    initial_markings = LOG(1, 1:Ps); % print initial state

    string = [string 'State:0 (Initial State): ', markings_string(initial_markings) newline];

    

    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    % Enabled and firing transitions at start

    ETS_index = 1;

    if (len_ETS)

        string = [string 'At start ....' newline];

        lines = self.log_prnss_ET_FT(...

            Enabled_Trans_SET, Firing_Trans_SET, ETS_index);

        string = [string lines];

    end

    

    string = [string ' ' newline];

    % end of change -1

    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    

    self.addToLog(string);

    

end



% update table data (side effect: column widths are reset)

if self.Tabs.SelectedTab == self.TablesTab

    if ~isequal(self.TokenTable.Data(:,2), tokens')

        self.TokenTable.Data(:,2) = tokens';

    end

    if ~isequal(self.TransTable.Data(:,2:3), [enabled' firing'])

        self.TransTable.Data(:,2:3) = [enabled' firing'];

    end

end



% if the user changed the shown transitions/tokens

if self.ShownTableNeedsUpdate

    % reset everything (does not occur often)

    self.ShownTrans = cell2mat(self.TransTable.Data(:, 4))';

    self.resetTransitionPanel();

    self.ShownTokens = cell2mat(self.TokenTable.Data(:, 3))';

    self.resetTokenPanel();

    self.ShownTableNeedsUpdate = 0;

end



% update transitions shown in dashboard

i = 1;

for j = 1:length(self.ShownTrans)

    if self.ShownTrans(j)

        panel = self.TransPanels{i};

        

        newColor = self.getTransColor(enabled{j}, firing{j});

        

        % only perform expensive operation when needed

        if ~isequal(panel.BackgroundColor, newColor)

            panel.BackgroundColor = newColor;

        end

        

        

        i = i + 1;

    end

end



% update tokens shown in dashboard

i = 1;

for j = 1:length(self.ShownTokens)

    if self.ShownTokens(j)

        panel = self.TokenPanels{i};

        if panel.UserData.currentTokenCount ~= tokens{j}

            panel.UserData.currentTokenCount = tokens{j};

            panel.UserData.text.String = num2str(tokens{j});

        end

        i = i + 1;

    end

end





% Transitions with live plot (updating animatedline)

secondsInDay = 3600 * 60;

for i = 1:length(self.GraphedTrans)

    if isvalid(self.GraphedTrans{i})

        graph = self.GraphedTrans{i};

        trans_id = graph.UserData.trans_id;

        ax = graph.Parent;

        [~, transition_counts] = getpoints(graph);

        

        % add token counts from gpensim LOG

        if isempty(transition_counts)

            [x, y] = self.plotHistoryOfTransition(...

                    trans_id, PN.No_of_places, LOG, ...

                    Firing_Trans_SET, Enabled_Trans_SET);

        else

            if self.IsTimedPN

                x = PN.current_time;

            else

                x = PN.State;

            end

            

            y = 2 * firing{trans_id} + enabled{trans_id};

        end

        if self.IsTimedPN

            xlim = [PN.current_time - self.GraphWidth, PN.current_time];

        else

            xlim = [PN.State - self.GraphWidth, PN.State];

        end

        

        if PN.REAL_TIME

            % datetick requires converting from seconds to days

            xlim = xlim / secondsInDay;

            x = x / secondsInDay;

        end

        ax.XLim = xlim;



        addpoints(graph, x(1:length(y)), y );

        

    end

end



% graphed tokens (updating animatedline)

for i = 1:length(self.GraphedPlaces)

    if isvalid(self.GraphedPlaces{i})

        graph = self.GraphedPlaces{i};

        place_id = graph.UserData.place_id;

        ax = graph.Parent;



        [~, token_counts] = getpoints(graph);

        

        % first run

        if isempty(token_counts)

            [x, y] = self.plotHistoryOfTokenCount(...

                place_id, PN.No_of_places, LOG);

        else

            if self.IsTimedPN

                x = PN.current_time;

            else

                x = PN.State;

            end

            y = tokens{place_id};

        end

        xlim = [x(end) - self.GraphWidth, x(end)];

        ax.YLim = [-0.1, max([token_counts + 0.1, 10.1])];

        

        if PN.REAL_TIME

            x = x / self.SecondsInDay;

            xlim = xlim / self.SecondsInDay;

        end

        ax.XLim = xlim;

        addpoints(graph, x, y);

        

    end

end



self.updateLog(LOG, Enabled_Trans_SET, Firing_Trans_SET);



drawnow limitrate; % redraws gui, max 20 updates per seconds



if SIM_COMPLETE

    % Write full log to listbox

    self.StateLog.String = self.FullLogString;

    % Move to the most recent entry (bottom of log)

    self.StateLog.Value = length(self.StateLog.String);

    

    % Grey out simulation control buttons

    self.PlayPauseButton.Enable = 'off';

    drawnow;

    

    % prevent any plots accidentaly appearing in the GUI

    graphics_root = groot();

    graphics_root.CurrentFigure = [];

end





if ~PN.REAL_TIME && self.SimulationPaused

    % When paused the user will be able to scroll through the full log:

    self.StateLog.String = self.FullLogString;

    % Move to the most recent entry (bottom of log)

    self.StateLog.Value = length(self.StateLog.String);

    % The user can step through one simulation loop/tick at a time

    self.StepButton.Enable = 'on';

    drawnow;

    uiwait(self.Window);

else

    

    % Add a delay if running in simulation time (not real time)

    % the time used by the simulation and GUI are subtracted

    currentTime = 60 * 60 * 24 * datenum(clock()); % seconds since year 0

    % seconds spent simulating and updating GUI since last loop

    overheadTime = (currentTime - self.LastTime);

    % if the overhead is too long (> self.WantedTime) pause will complete

    % instantly. pause(-1) == pause(0)...

    pause(self.WantedDelay - overheadTime);

    

    self.LastTime = currentTime; % used next loop

end



end






guiMonitor/@guiMonitor/showData.m

function showData(self, LOG, Enabled_Trans_SET, Firing_Trans_SET, SIM_COMPLETE)



% extract relevant information from gpensim global object (PN)

global PN;

tokens = num2cell(PN.X);

firing = num2cell(logical(Firing_Trans_SET(end,2:end)));

enabled = num2cell(logical(Enabled_Trans_SET(end, 2:end)));



% used in order to refer to the log outside showData copy-on-write prevents

% this from being a performance issue even as the LOG grows over time

% https://blogs.mathworks.com/loren/2006/05/10/memory-management-for-functions-and-variables/#11

self.LOG = LOG;

self.Firing_Trans_SET = Firing_Trans_SET;

self.Enabled_Trans_SET = Enabled_Trans_SET;

% initialize the transitions and tokens table on the first function call

if self.FirstLoop

    self.FirstLoop = false; % only run once    

    

    if PN.REAL_TIME

        % disable pause, step and tickdelay controls when in real time

        self.PlayPauseButton.Enable = 'off';

        self.StepButton.Enable = 'off';

        self.WantedDelaySlider.Enable = 'off';

        self.WantedDelayText.Visible = 'off';

    end

    

    % Check if the simulation is timed, used to decide x axis when

    % plotting: x axis represent state when time is unavailable

    self.IsTimedPN = any(PN.Set_of_Firing_Times) || PN.REAL_TIME;

    

    % Fetch entity names

    token_names = {PN.global_places(:).name};

    trans_names = {PN.global_transitions(:).name};

    

    % Show specified tokens (indicated by ones in a logical array)

    self.ShownTokens = ismember(token_names, self.ShownTokens);

    self.ShownTrans = ismember(trans_names, self.ShownTrans);

    

    % If no simulation entities are whitelisted then assume the user

    % wants to see all entities.

    if ~any(self.ShownTokens)

        self.ShownTokens = true(1, PN.No_of_places);

    end

    

    if ~any(self.ShownTrans)

        self.ShownTrans = true(1, PN.No_of_transitions);

    end

    

    % Initial table data

    self.TokenTable.Data = [token_names' num2cell(self.ShownTokens')];

    self.TransTable.Data = [trans_names' num2cell(self.ShownTrans')];

    

    % Printing the first log entry is handled as a special case

    % TODO refactor into function (ex. firstLog() )

    string = ['Simulation of "', PN.name, '":' newline];

    string = [string ' ======= State Diagram ======= ' newline];

    HH_MM_SS = PN.HH_MM_SS; % printing style for time

    

    len_ETS = size(Enabled_Trans_SET, 1);

    Ps = PN.No_of_places;

    start_time = LOG(1, Ps+5);

    if (HH_MM_SS)

        string = [string '**    Time: ', string_HH_MM_SS(start_time), '   **' newline];

    else

        string = [string '**    Time: ', num2str(start_time), '   **' newline];

    end

    

    initial_markings = LOG(1, 1:Ps); % print initial state

    string = [string 'State:0 (Initial State): ', markings_string(initial_markings) newline];

    

    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    % Enabled and firing transitions at start

    ETS_index = 1;

    if (len_ETS)

        string = [string 'At start ....' newline];

        lines = self.log_prnss_ET_FT(...

            Enabled_Trans_SET, Firing_Trans_SET, ETS_index);

        string = [string lines];

    end

    

    string = [string ' ' newline];

    % end of change -1

    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    

    self.addToLog(string);

    

end





% if the user changed the shown transitions/tokens

if self.ShownTableNeedsUpdate

    % reset everything (does not occur often)

    self.ShownTrans = cell2mat(self.TransTable.Data(:, 2))';

    self.resetTransitionPanel();

    self.ShownTokens = cell2mat(self.TokenTable.Data(:, 2))';

    self.resetTokenPanel();

    self.ShownTableNeedsUpdate = 0;

end



% update transitions shown in dashboard

index_trans_panels = 1;

for j = 1:length(self.ShownTrans)

    if self.ShownTrans(j)

        panel = self.TransPanels{index_trans_panels};

        

        newColor = self.getTransColor(enabled{j}, firing{j});

        

        % only perform expensive operation when needed

        if ~isequal(panel.BackgroundColor, newColor)

            panel.BackgroundColor = newColor;

        end

        

        index_trans_panels = index_trans_panels + 1;

    end

end



% update tokens shown in dashboard

index_place_panels = 1;

for j = 1:length(self.ShownTokens)

    if self.ShownTokens(j)

        panel = self.TokenPanels{index_place_panels};

        if panel.UserData.currentTokenCount ~= tokens{j}

            panel.UserData.currentTokenCount = tokens{j};

            panel.UserData.text.String = num2str(tokens{j});

        end

        index_place_panels = index_place_panels + 1;

    end

end





% Transitions with live plot (updating animatedline)

secondsInDay = 3600 * 60;

for i = 1:length(self.GraphedTrans)

    if isvalid(self.GraphedTrans{i})

        graph = self.GraphedTrans{i};

        trans_id = graph.UserData.trans_id;

        ax = graph.Parent;

        

        if self.IsTimedPN

            x = PN.current_time;

        else

            x = PN.State;

        end



        y = 2 * firing{trans_id} + enabled{trans_id};

        if self.IsTimedPN

            xlim = [PN.current_time - self.GraphWidth, PN.current_time];

        else

            xlim = [PN.State - self.GraphWidth, PN.State];

        end

        

        if PN.REAL_TIME

            % datetick requires converting from seconds to days

            xlim = xlim / secondsInDay;

            x = x / secondsInDay;

        end

        ax.XLim = xlim;



        addpoints(graph, x(1:length(y)), y );

        

    end

end



% graphed tokens (updating animatedline)

for i = 1:length(self.GraphedPlaces)

    if isvalid(self.GraphedPlaces{i})

        graph = self.GraphedPlaces{i};

        place_id = graph.UserData.place_id;

        ax = graph.Parent;



        [~, token_counts] = getpoints(graph);

        

        % first run

        if isempty(token_counts)

            [x, y] = self.plotHistoryOfTokenCount(...

                place_id, PN.No_of_places, LOG);

        else

            if self.IsTimedPN

                x = PN.current_time;

            else

                x = PN.State;

            end

            y = tokens{place_id};

        end

        xlim = [x(end) - self.GraphWidth, x(end)];

        ax.YLim = [-0.1, max([token_counts + 0.1, 10.1])];

        

        if PN.REAL_TIME

            x = x / self.SecondsInDay;

            xlim = xlim / self.SecondsInDay;

        end

        ax.XLim = xlim;

        addpoints(graph, x, y);

        

    end

end



self.updateLog(LOG, Enabled_Trans_SET, Firing_Trans_SET);



drawnow limitrate; % redraws gui, max 20 updates per seconds



if SIM_COMPLETE

    % Write full log to listbox

    self.StateLog.String = self.FullLogString;

    % Move to the most recent entry (bottom of log)

    self.StateLog.Value = length(self.StateLog.String);

    

    % Grey out simulation control buttons

    self.PlayPauseButton.Enable = 'off';

    drawnow;

    

    % prevent any plots accidentaly appearing in the GUI

    graphics_root = groot();

    graphics_root.CurrentFigure = [];

end





if ~PN.REAL_TIME && self.SimulationPaused

    % When paused the user will be able to scroll through the full log:

    self.StateLog.String = self.FullLogString;

    % Move to the most recent entry (bottom of log)

    self.StateLog.Value = length(self.StateLog.String);

    % The user can step through one simulation loop/tick at a time

    self.StepButton.Enable = 'on';

    drawnow;

    uiwait(self.Window);

else

    

    % Add a delay if running in simulation time (not real time)

    % the time used by the simulation and GUI are subtracted

    currentTime = 60 * 60 * 24 * datenum(clock()); % seconds since year 0

    % seconds spent simulating and updating GUI since last loop

    overheadTime = (currentTime - self.LastTime);

    % if the overhead is too long (> self.WantedTime) pause will complete

    % instantly. pause(-1) == pause(0)...

    pause(self.WantedDelay - overheadTime);

    

    self.LastTime = currentTime; % used next loop

end



end






guiMonitor/@guiMonitor/showData.m~

function showData(self, LOG, Enabled_Trans_SET, Firing_Trans_SET)

            

% extract relevant information from gpensim global object (PN)

global PN;

tokens = num2cell(PN.X);

firing = num2cell(logical(PN.Firing_Transitions));

enabled = num2cell(logical(PN.Enabled_Transitions));







% initialize the transitions and tokens table the first time

if self.FirstLoop

    token_names = struct2cell(PN.global_places);

    token_names = token_names(1, :);

    trans_names = struct2cell(PN.global_transitions);

    trans_names = trans_names(1, :);

    self.TokenTable.Data = [token_names' num2cell(true(PN.No_of_places,2))];

    self.TransTable.Data = [trans_names' num2cell(true(PN.No_of_transitions,3))];

    

    self.FirstLoop = false;

end



% update table data (side effect: column widths are reset)

if ~isequal(self.TokenTable.Data(:,2), tokens')

    self.TokenTable.Data(:,2) = tokens';

end

if ~isequal(self.TransTable.Data(:,2:3), [enabled' firing'])

    self.TransTable.Data(:,2:3) = [enabled' firing'];

end







% if the user changed the shown transitions/tokens

if self.ShownTableNeedsUpdate

    % reset everything (does not occur often)

    self.ShownTrans = cell2mat(self.TransTable.Data(:, 4))';

    self.resetTransitionPanel();

    self.ShownTokens = cell2mat(self.TokenTable.Data(:, 3))';

    self.resetTokenPanel();

    self.ShownTableNeedsUpdate = 0;

end



% update transitions shown in dashboard

i = 1;

for j = 1:length(self.ShownTrans)

    if self.ShownTrans(j)

        panel = self.TransPanels{i};

        

        if firing{j}

            if enabled{j}

                newColor = [0 1 0]; % 'green';

            else

                newColor = [0 1 1]; % 'blue-green';

            end

            

        elseif enabled{j}

            newColor = [1 1 0]; % 'yellow';

        else

            newColor = [1 0 0]; % 'red';

        end

        % only perform expensive operation when needed

        if panel.BackgroundColor ~= newColor

            panel.BackgroundColor = newColor;

        end

        

        i = i + 1;

    end

    

end



% update tokens shown in dashboard

i = 1;

for j = 1:length(self.ShownTokens)

    if self.ShownTokens(j)

        panel = self.TokenPanels{i};

        if panel.UserData.currentTokenCount ~= tokens{j}

            panel.UserData.currentTokenCount = tokens{j};

            panel.UserData.text.String = num2str(tokens{j});

        end

        i = i + 1;

    end

end



% graphed transitions (updating animatedline)

x = PN.current_time; % gpensim function

for i = 1:length(self.GraphedTrans)

    if isvalid(self.GraphedTrans{i})

        graph = self.GraphedTrans{i};

        trans_id = graph.UserData.trans_id;

        ax = graph.Parent;



        y = 2*firing{trans_id} + enabled{trans_id};

        

        addpoints(graph, x, y);

        ax.XLim = [x - self.GraphWidth, x];

        

    end

end



% graphed tokens (updating animatedline)

for i = 1:length(self.GraphedPlaces)

    if isvalid(self.GraphedPlaces{i})

        graph = self.GraphedPlaces{i};

        token_id = graph.UserData.token_id;

        ax = graph.Parent;



        y = tokens{token_id};

        

        

        [~, token_counts] = getpoints(graph);

        

        % first run

        if isempty(token_counts)

            % add some tokens from gpensim LOG

            column_start_times = PN.No_of_places + 5;

            LOG_i = find(LOG(:,column_start_times) > (PN.current_time - self.GraphWindow))

            x = LOG(LOG_i, PN.No_of_places + 5);

            y = LOG(LOG_i, token_id);

            add

            keyboard;

         end

        

        addpoints(graph, x, y);

        ax.XLim = [x - self.GraphWidth, x];

        ax.YLim = [-0.1, max([token_counts + 0.1, 10.1])];

    end

end



self.updateLog(LOG, Enabled_Trans_SET, Firing_Trans_SET);



drawnow limitrate % redraws gui, max 20 updates per seconds



% Add a delay if running in simulation time (not real time)

if ~PN.REAL_TIME

    pause(0.5);

end



end






guiMonitor/@guiMonitor/updateLog.m

function updateLog(self, LOG, Enabled_Trans_SET, Firing_Trans_SET)

% prnss function from gpensim adapted

% to enable real time logging





global PN;

% Note: PN.LOG, PN.Enabled_Trans_SET and PN.Firing_Trans_SET are not added

% to the PN datastructure until the end of the simulation. Since updateLog

% is meant for use during simulation these parameters must be provided

% in the input parameters.

Ps = PN.No_of_places;

string = '';



% the Firing_Trans_SET has the same as Enabled_Trans_SET, a "len_FTS"

% variable is therefore not needed since len_ETS == len_FTS.

len_ETS = size(Enabled_Trans_SET, 1);



no_of_rows = size(LOG, 1);



% wait for the Transition sets to catch up in case a previously non

% existing index was referenced

if self.WaitForETSIndex

    if self.WaitForETSIndex <= len_ETS

        lines = self.log_prnss_ET_FT(...

                Enabled_Trans_SET, Firing_Trans_SET, self.WaitForETSIndex);

        string = [string lines ' ' newline ' ' newline];

        self.WaitForETSIndex = 0; % done waiting for an ETS_index

    end

end



if ~self.WaitForETSIndex

    for row = self.NextLogIndex:no_of_rows



        current_row = LOG(row, :);

        fired_trans = current_row(Ps+1);

        if (fired_trans)

            state = current_row(Ps+2);

            ETS_index = current_row(Ps+4); 

            % start_time = current_row(Ps+5); % not used by "prnss"

            finishing_time = current_row(Ps+6);

            current_markings = current_row(1:Ps);

            virtual_tokens = current_row(Ps+7:end); 



            lines = self.log_prnss_state(fired_trans, finishing_time, ...

                    current_markings,state, virtual_tokens);

            string = [string lines];

            

            % Check if the next ETS_index exists

            if len_ETS >= (ETS_index + 1)

                % show the enabled and firing transitions

                lines = self.log_prnss_ET_FT( ...

                    Enabled_Trans_SET, Firing_Trans_SET, ETS_index + 1);

                string = [string lines ' ' newline ' ' newline];

                

            % If not: wait for the Transition sets to get populated

            % for the next loop (see "if self.WaitForETSIndex ..." above)

            else

                self.WaitForETSIndex = ETS_index + 1;

                break;

            end

        end

    end

    self.NextLogIndex = row + 1;

end



if ~isempty(string)

    self.addToLog(string);

end



end






GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/extract_arc.m

function [arcx] = extract_arc(arcElement)



arcx = [];



eval(['arcx.', arcElement.Attributes(1).Name, '=', 'arcElement.Attributes(1).Value', ';']);

eval(['arcx.', arcElement.Attributes(2).Name, '=', 'arcElement.Attributes(2).Value', ';']);

eval(['arcx.', arcElement.Attributes(3).Name, '=', 'arcElement.Attributes(3).Value', ';']);



arcStruct = arcElement.Children; 



lenArcStruct = length(arcStruct);

for j = 1:lenArcStruct,

    if strcmp(arcStruct(j).Name, 'inscription'),

        arcData = arcStruct(j).Children;

        lenArcData = length(arcData);

        for k = 1:lenArcData,

            if strcmp(arcData(k).Name, 'value'),

                arc_weight = arcData(k).Children.Data;

            end;

        end;                             

    end; % if strcmp(placeStruct(j).Name, 'name')            

end;



% just a fix for Ian Liu's problem: 

% if arc_weight is defined as a sting 'Default,1', not 

% just as a character like '1','2', or '1000' as expected 

if strfind(arc_weight, 'Default,'),

    arc_weight = arc_weight(9:end);

end;

eval(['arcx.weight =', int2str(arc_weight), ';']);












GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/extract_place.m

function [place] = extract_place(placeElement)



place = [];



place.id = placeElement.Attributes.Value;

placeStruct = placeElement.Children; 



lenPlaceStruct = length(placeStruct);

for j = 1:lenPlaceStruct,

    if strcmp(placeStruct(j).Name, 'name'),

        placeData = placeStruct(j).Children;

        lenPlaceData = length(placeData);

        for k = 1:lenPlaceData,

            if strcmp(placeData(k).Name, 'value')

                place.name = placeData(k).Children.Data;

            end;

        end;                             

    end; % if strcmp(placeStruct(j).Name, 'name')        

    

    if strcmp(placeStruct(j).Name, 'initialMarking'), 

        placeData = placeStruct(j).Children;

        lenPlaceData = length(placeData);

        for k = 1:lenPlaceData,

            if strcmp(placeData(k).Name, 'value'),

                place.m0 = placeData(k).Children.Data;

            end;

        end;                             

    end; % if strcmp(placeStruct(j).Name, 'initialMarking') 

end;










GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/extract_pta_elements.m

function [global_places, global_transitions, global_arcs] = ...

                extract_pta_elements(netStruct)

% function [global_places, global_transitions, global_arcs] = ...

%                extract_pta_elements(netStruct)            

%

% This function extracts places, transitions, and arcs from the 

%    xDOM structure 

%  Input:   PNMLfile: name of the PNML file

%  Output: global_places, global_transitions, global_arcs



%  Reggie.Davidrajuh@uis.no (c) September 2013



netElements = netStruct.Children;

global_places = []; 

global_transitions = [];

global_arcs = [];

lenNet = length(netElements);

for i = 1:lenNet,

    if strcmp(netElements(i).Name, 'place'),

        global_places = [global_places extract_place(netElements(i))];

    end;

    if strcmp(netElements(i).Name, 'transition'),

        global_transitions = [global_transitions extract_trans(netElements(i))];

    end;

    if strcmp(netElements(i).Name, 'arc'),

        global_arcs = [global_arcs extract_arc(netElements(i))];

    end;          

end;






GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/extract_trans.m

function [trans] = extract_trans(transElement)





trans = [];

trans.id = transElement.Attributes.Value;

transStruct = transElement.Children; 

lenTransStruct = length(transStruct);

for j = 1:lenTransStruct,

    if strcmp(transStruct(j).Name, 'name'),

        transData = transStruct(j).Children;

        lenTransData = length(transData);

        for k = 1:lenTransData,

            if strcmp(transData(k).Name, 'value')

                trans.name = transData(k).Children.Data;

            end;

        end;                             

    end; % if strcmp(transStruct(j).Name, 'name')

end;






GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/makeStructFromNode.m

% ----- Subfunction MAKESTRUCTFROMNODE -----

function nodeStruct = makeStructFromNode(theNode)

% Create structure of node info.



nodeStruct = struct(                        ...

   'Name', char(theNode.getNodeName),       ...

   'Attributes', parseAttributes(theNode),  ...

   'Data', '',                              ...

   'Children', parseChildNodes(theNode));



if any(strcmp(methods(theNode), 'getData'))

   nodeStruct.Data = char(theNode.getData); 

else

   nodeStruct.Data = '';

end








GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/parseAttributes.m

% ----- Subfunction PARSEATTRIBUTES -----

function attributes = parseAttributes(theNode)

% Create attributes structure.



attributes = [];

if theNode.hasAttributes

   theAttributes = theNode.getAttributes;

   numAttributes = theAttributes.getLength;

   allocCell = cell(1, numAttributes);

   attributes = struct('Name', allocCell, 'Value', ...

                       allocCell);



   for count = 1:numAttributes

      attrib = theAttributes.item(count-1);

      attributes(count).Name = char(attrib.getName);

      attributes(count).Value = char(attrib.getValue);

   end

end








GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/parseChildNodes.m

% ----- Subfunction PARSECHILDNODES -----

function children = parseChildNodes(theNode)

% Recurse over node children.

children = [];

if theNode.hasChildNodes

   childNodes = theNode.getChildNodes;

   numChildNodes = childNodes.getLength;

   allocCell = cell(1, numChildNodes);



   children = struct(             ...

      'Name', allocCell, 'Attributes', allocCell,    ...

      'Data', allocCell, 'Children', allocCell);



    for count = 1:numChildNodes

        theChild = childNodes.item(count-1);

        children(count) = makeStructFromNode(theChild);

    end

end












GPenSIM_v10_System_Files/PNML-GPenSIM/2-Extract-Elements/print_pta.m

function [] = print_pta(global_places, global_transitions, global_arcs)

% function [] = print_pta(global_places, global_transitions, global_arcs)



disp('  '); 

disp('*** Places: ***');

for i = 1:length(global_places),

    disp(['Place id: ', global_places(i).id, ...

        '   name: ', global_places(i).name,...

        '   m0: ', global_places(i).m0]);

end;

disp('  '); 

disp('*** Transitions: ***');

for i = 1:length(global_transitions),

    disp(['Place id: ', global_transitions(i).id, ...

        '   name: ', global_transitions(i).name]);

end;

disp('  '); 

disp('*** Arcs: ***');

for i = 1:length(global_arcs),

    disp(['Arc id: ', global_arcs(i).id, ...

        '   source: ', global_arcs(i).source,...

        '   target: ', global_arcs(i).target, ...

        '   weight: ', global_arcs(i).weight]);

end;    








GPenSIM_v10_System_Files/PNML-GPenSIM/3-Generate-GPenSIM-Files/write_COMMON_POST.m

function [] = write_COMMON_POST(PNMLfile, global_transitions)

% function []= write_COMMON_POST(PNMLfile, global_transitions)



fid = fopen('COMMON_POST.m', 'w'); % open the file with write permission



lineStr = ['% COMMON_POST file generated from PNML file "', PNMLfile, '"'];

fprintf(fid, '%s\n', lineStr);



lineStr = '% ''COMMON_POST.m''  '; 

fprintf(fid, '%s\n\n', lineStr);



lineStr = 'function [] = COMMON_POST(transition)';

fprintf(fid,'%s\n',lineStr);



lineStr = '%function [] = COMMON_POST(transition)';

fprintf(fid, '%s\n\n', lineStr);





lineStr = ['if (strcmpi(transition.name, ', char(39), ...

    global_transitions(1).id, char(39), ')),'];

fprintf(fid, '%s\n\n', lineStr);



for i = 2:length(global_transitions),

    lineStr = ['elseif (strcmpi(transition.name, ', char(39), ...

        global_transitions(i).id, char(39), ')),'];

    fprintf(fid, '%s\n\n', lineStr);

end;



lineStr = 'else'; 

fprintf(fid, '%s\n', lineStr);

lineStr = '    % error ([''Error in the transition name: '', transition.name]);';

fprintf(fid, '%s\n', lineStr);



lineStr = 'end;'; 

fprintf(fid, '%s\n\n', lineStr);



fclose(fid);








GPenSIM_v10_System_Files/PNML-GPenSIM/3-Generate-GPenSIM-Files/write_COMMON_PRE.m

function [] = write_COMMON_PRE(PNMLfile, global_transitions)

% function []= write_COMMON_PRE(PNMLfile, global_transitions)



fid = fopen('COMMON_PRE.m', 'w'); % open the file with write permission



lineStr = ['% COMMON_PRE file generated from PNML file "', PNMLfile, '"'];

fprintf(fid, '%s\n', lineStr);



lineStr = '% ''COMMON_PRE.m''  ';

fprintf(fid, '%s\n\n', lineStr);



lineStr = 'function [fire, transition] = COMMON_PRE(transition)';

fprintf(fid, '%s\n', lineStr);



lineStr = '%function [fire,transition] = COMMON_PRE(transition)';

fprintf(fid, '%s\n\n', lineStr);



lineStr = ['if (strcmpi(transition.name, ', char(39), ...

    global_transitions(1).id, char(39), ')),'];

fprintf(fid, '%s\n\n', lineStr);



for i = 2:length(global_transitions),

    lineStr = ['elseif (strcmpi(transition.name, ', char(39), ...

        global_transitions(i).id, char(39), ')),'];

    fprintf(fid, '%s\n\n', lineStr);

end;



lineStr = 'else'; fprintf(fid, '%s\n', lineStr);

lineStr = '    % error ([''Error in the transition name: '', transition.name]);';

fprintf(fid, '%s\n', lineStr);

lineStr = 'end;'; fprintf(fid, '%s\n\n', lineStr);



lineStr = '% fire = 1; % let it fire'; fprintf(fid, '%s\n', lineStr);



fclose(fid);








GPenSIM_v10_System_Files/PNML-GPenSIM/3-Generate-GPenSIM-Files/write_GPenSIM_files.m

function [] = write_GPenSIM_files(PNMLfile, global_places, ...

                  global_transitions, global_arcs)

%function [] =write_GPenSIM_files(PNMLfile, global_places, ...

%                 global_transitions, global_arcs)

%

% This function write the GPenSIM files on the current directory

%  Input:   PNMLfile: name of the PNML file

%           global_places, global_transitions, global_arcs



%  Reggie.Davidrajuh@uis.no (c) September 2013



write_pdf(PNMLfile, global_places, global_transitions, global_arcs);

write_msf(PNMLfile, global_places);

write_COMMON_PRE(PNMLfile, global_transitions);

write_COMMON_POST(PNMLfile, global_transitions);






GPenSIM_v10_System_Files/PNML-GPenSIM/3-Generate-GPenSIM-Files/write_msf.m

function [] = write_msf(PNMLfile, global_places)

% function [] = write_msf(PNMLfile, global_places)



fid = fopen('msf.m', 'w');  % open the file with write permission



lineStr='% GPenSIM Main Simulation File ';fprintf(fid,'%s\n',lineStr);

lineStr =['% this MSF is generated from PNML file "', PNMLfile, '"'];

fprintf(fid, '%s\n', lineStr);

lineStr = '% MSF: ''msf.m''  '; fprintf(fid, '%s\n\n', lineStr);

lineStr = 'clear all; clc; '; fprintf(fid, '%s\n\n', lineStr);

lineStr = 'global global_info; % global user data attached to global_info';

fprintf(fid, '%s\n', lineStr);

lineStr='global_info.PRINT_LOOP_NUMBER = 1; ';fprintf(fid,'%s\n\n',lineStr);

lineStr='pns = pnstruct(''pdf_pdf'');';fprintf(fid,'%s\n',lineStr);



lineStr = 'dyn.m0 = {';

pairs = 0;

for i = 1:length(global_places),

    % just a fix for Ian Liu's problem: 

    % if m0 is defined as a sting 'Default,1' or 'Default,0', and NOT 

    % just as a character like '1','2', or '1000' as expected 

    if strfind(global_places(i).m0, 'Default,'),

        global_places(i).m0 = global_places(i).m0(9:end);

    end;



    if eval(global_places(i).m0),  % initial tokens not zero

        pairs = pairs + 1;

        if eq(pairs, 4),

            lineStr = [lineStr, '...'];fprintf(fid, '%s\n', lineStr); 

            lineStr = '          ';

            pairs = 0;          

        end;        

        lineStr = [lineStr, char(39), global_places(i).id, char(39),','];

        lineStr = [lineStr, global_places(i).m0, ', '];    

    end;

end;

lineStr = [lineStr(1:end-2), '};']; fprintf(fid, '%s\n\n', lineStr);

lineStr = 'pni = initialdynamics(pns, dyn);';fprintf(fid,'%s\n', lineStr);

lineStr = 'sim = gpensim(pni);'; fprintf(fid, '%s\n\n', lineStr);

lineStr = 'prnss(sim);'; fprintf(fid, '%s\n\n', lineStr);



fclose(fid);










GPenSIM_v10_System_Files/PNML-GPenSIM/3-Generate-GPenSIM-Files/write_pdf.m

function [] = write_pdf(PNMLfile, global_places, global_transitions, ...

                        global_arcs)

% function [] = write_pdf(PNMLfile, global_places, global_transitions, ...

%                       global_arcs)

PDFfileName = ['pdf', num2str(floor(unifrnd(1, 10000))),'_pdf.m']; 

fid = fopen(PDFfileName, 'w'); % open the file with write permission



lineStr = ['% GPenSIM PDF file generated from', PNMLfile, ' ...'];

fprintf(fid, '%s\n', lineStr);

lineStr = '% PDF: ''pdf_pdf.m''  '; fprintf(fid, '%s\n\n', lineStr);

lineStr = 'function [png] = pdf_pdf()'; fprintf(fid, '%s\n\n', lineStr);

lineStr = ['png.PN_name = ', char(39), 'PDFxxx', char(39), ';'];

fprintf(fid, '%s\n', lineStr);



pairs = 0;

lineStr = 'png.set_of_Ps = {';

for i = 1:length(global_places),

    pairs = pairs + 1;

    if eq(pairs, 4),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '          ';

        pairs = 0;          

    end;          

    lineStr = [lineStr, char(39), global_places(i).id, char(39),','];

end;

lineStr=[lineStr(1:end-2), char(39), '};']; fprintf(fid,'%s\n',lineStr);



pairs = 0;

lineStr = 'png.set_of_Ts = {';

for i = 1:length(global_transitions),

    pairs = pairs + 1;

    if eq(pairs, 4),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '          ';

        pairs = 0;          

    end;          

    lineStr = [lineStr, char(39), global_transitions(i).id, char(39),','];

end;

lineStr=[lineStr(1:end-2),char(39),'};']; fprintf(fid,'%s\n',lineStr);



lineStr = 'png.set_of_As = {';

arcs = 0;

for i = 1:length(global_arcs),

    arcs = arcs + 1;

    if eq(arcs, 3),

        lineStr = [lineStr, '...']; fprintf(fid, '%s\n', lineStr); 

        lineStr = '       ';

        arcs = 0;

    end;        

    lineStr = [lineStr, char(39), global_arcs(i).source, char(39),','];

    lineStr = [lineStr, char(39), global_arcs(i).target, char(39),','];

    lineStr = [lineStr, global_arcs(i).weight, ', '];    

end;

lineStr = [lineStr(1:end-2), '};']; fprintf(fid, '%s\n', lineStr);



fclose(fid);




Olav
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Abstract 
This paper covers the design and implementation of a graphical simulation monitoring program. The 

monitor works in real-time or simulation time. The monitor is compatible with the modelling and 

simulation tool GPenSIM [1] (General-purpose Petri Net Simulator). The monitor shows the current 

state of a simulation in a graphical user interface (GUI) window while it is running. The monitor and 

GPenSIM are both running on the MATLAB platform [2]. The tool is easy to use while enabling user 

customization. It also includes the ability to show historical data in the form of logging and plotting. 

1 Introduction 
The monitor fetches data using a function call added to GPenSIM. MATLAB GUIDE (Graphical User 

Interface Development Environment) is used for GUI programming. GUIDE is included in the base 

version of MATLAB not depending on any additional toolboxes. MATLAB GUIDE does include a drag 

and drop environment, but it will not be used. Instead a programmatic workflow will be used 

throughout the program. Some knowledge from human-computer interaction (HCI) theory will be 

used when attempting to create a good user experience for the user. 

2 Problem definition 
A simulation in GPenSIM normally runs without any feedback until it is finished. Some simulations 

can take a long time to complete, especially if they run in real-time or have high complexity. The user 

running the simulation may want to monitor the state of the simulation while it is running. This is 

possible by modifying the simulation files to output to the command window or a plot and rerunning 

the simulation code. This approach can be impractical for several reasons: 

• The person running the simulation might not have programming background needed to 

modify how logging is performed. 

• The simulation must restart from the beginning whenever different events needs to get 

logged. 

• Transitional definition files need to be modified to include logging. 

This tool attempts to solves these problems. One of the biggest challenges is to not overwhelm the 

user with information. This is done by letting the user select what transitions and places to monitor 

or plot. This type of filtering can be done before and after the simulation has finished. 

3 Previous work 
A monitor for GPenSIM has already been created by Nigussie Girma Tulu in 2014 [3]. The main 

problem with the monitor was that it heavily modified GPenSIM source code even affecting how 

simulations are normally run. The new monitor tries to minimize modifications made to GPenSIM 

keeping a modular approach making it clearer what information is passed from GPenSIM to the 

monitor. The monitor mostly reads information from GPenSIM without modifying anything; 

however, it can slow down, pause and stop the simulation. While the new monitor does minimal 

changes to the source code it is important to note that it unfortunately relies on undocumented 

features. This is mainly related to logging states and events in the simulation. When a new GPenSIM 

version is released the monitor needs to adapt to any changes in its internal data structures. 
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5 Design 
5.1 Human computer interaction and user experience 
Human-computer interaction theory seeks to improve the usability of computer hardware and 

software. As the name suggests, it does this by analysing the interaction between a computer and its 

user. 

A good user experience is critical when designing a graphical user interface (GUI). If the interface 

presents too much information at one time it will take a longer time to learn how to get started. 

While too little information at one time means the user must navigate back and forth to find relevant 

information. Having an idea of who will use the tool and what it will be used for is essential to create 

a good user experience. 

The following are some example question that can be relevant to consider when designing the 

monitor GUI: 

• The user might have other windows open at the same time. 

How should the user interface adapt to window resizes? 

• The user might want to select what information he wants. 

Where can the user specify this? 

• The user might gloss over the manual or not read it all, does he 

need to know any hotkeys or new terminology to get any use 

out of the program? Or will the user be able to get up to speed 

quickly yet be able to discover optional time saving features 

later? 

 

5.2 Software architecture 
Since GPenSIM uses the MATLAB environment the monitor is also 

created in MATLAB. The user interface uses GUIDE. 

 

5.3 Dashboard 

5.3.1 Transition 
Each transition contains the name and a colour representing 

the state of the simulation, clicking the transition will open a 

live plot of the transition state over time/state. 

5.3.2 Places 
Every place on the dashboard is named with a number inside 

a circle to represent the number of tokens inside the place. 

When clicking a place, a live plot opens with token count as a 

function of time/state. 

5.3.3 Simulation controls 
Depending on the simulation type the simulation can be paused, resumed, stopped, single stepped 

and slowed down. 
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5.3.4 Log 
The logging is identical to how the “prnss” function from GPenSIM can output a history of state 

changes after a simulation. The function that does this has been adapted to log during the simulation 

to a section at the bottom of the GUI. 

5.4 Configuration 
The user can change what transitions and places are shown on the dashboard. This is done by 

selecting the configuration tab. 

5.5 Design alternatives 

5.5.1 MATLAB App designer 
MATLAB App designer has a very similar 

API to MATLAB GUIDE even though App 

designer uses web components instead 

of the Java GUI components used by 

GUIDE. Unfortunately, App designer is 

only supported starting with MATLAB 

R2016a and is still under development 

[4]. This means that the application 

might break in newer versions of 

MATLAB and is incompatible with older 

versions. It is also missing some features 

from GUIDE, for example it only has 

absolute pixel positioning. The application could recalculate pixel sizes whenever the window resizes 

to work around this limitation. However, this will require more time and will add otherwise 

unnecessary complexity to the program. 

6 Implementation 
This chapter explains how the program was developed. It does so using explanations, screenshots 

and code snippets. 

6.1 User interface 
As mentioned, GUIDE is built into MATLAB allowing creation of 

user interfaces [4]. GUIDE uses a hierarchy of objects to define 

the UI. The root of the GUI is the main window which is created 

using the figure function. GUI elements (buttons, menus…) 

are children of either the root element or other GUI elements. 

6.1.1 Window 
The figure function is normally used for creating data plots in 

MATLAB. If the menubar is turned off (Menubar = ‘None’) 

the window will be empty. 
Fig 1: figure('Menubar', 
'none') 
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6.1.2 Tabs 
Tabs will be used in this application allowing the user to 

choose if they want to see a custom dashboard with only 

the selected tokens and transitions, or a table with all 

tokens and transitions. The “uitabgroup” function 

generates a tabbed UI element that has multiple tabs as 

children (uitab). Each tab “uitab” is a child of 

“uitabgroup” and can have its own UI elements as 

children, these are only shown when the tab is selected. 

Code used to generate a tabbed UI: 

tabs = uitabgroup(fig,'Position',[0 0 1 1]); 
tab1 = uitab(tabs,'Title','Dashboard'); 
tab2 = uitab(tabs,'Title','Tables'); 

 

6.1.3 Panels 
uipanel(root, 'Title', 'My panel', 

'Position', [0.1 0.1 0.8 0.8]); 

This application shows the state of transitions and places. A 

uipanel is used as a container for more GUI elements, it 

also provides a visible border and a title that can be set for 

the panel (see fig3). The position property specify the 

position of the bottom right corner (x,y = 0.1, 0.1) and the 

width and height (w, h = 0.8, 0.8). The position and size are 

relative to the parent where 0,0 is the bottom left corner 

and 1,1 is the top right corner of the parent element. The relative positioning is maintained when 

resizing the window. 

When showing the state of transitions; a panel for each transition will be created. The transition 

panel’s background colour will be updated to indicate the state of that transition.  

Similarly, each “place” in the simulation has its own panel, the number of tokens is shown in the 

centre for each place. 

 

6.1.4 Tables 
The second tab of the interface contains two tables, one for the transitions and another for the 

tokens. 
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The token table is defined using the following code: 

table = uitable(tab2); 
table.Units = 'normalized'; 
table.ColumnFormat = {'char' 'numeric' 'logical'}; 
table.ColumnName = {'Token', 'Count', 'Show'}; 
table.ColumnEditable = [false false true]; 
table.ColumnWidth = {110 37 33}; 
table.RowName = {}; 
table.Data = {'t12', 2, true; 't23', 2, true; 'tCA', 1, true;} % example! 

table.Position = [.525 .1 .425 .825]; % lower right 

 

Note: The enabled, firing and count columns have been removed completely for performance 

reasons explained in chapter Feil! Fant ikke referansekilden. 

Similar code is used for the transition panel. Only the “Show” column is editable. The user can toggle 

the checkmark for each transition in the “Show” column, the values will be updated in the “Data” 

property of the table. The main dashboard will only show tokens and transitions that have the 

“Show” column set. 

6.1.5 Listbox 
A listbox is used for logging since it can be set up to automatically scroll to the bottom. A listbox is 

normally used for selecting a single element from a set. Selecting an element can be done 

programmatically which also conveniently reveals that element by scrolling the list. The normal 

textbox in MATLAB unfortunately does not support scrolling in the GUIDE API. [5] 

Side note: It is possible to solve this problem by encapsulating a fully stretched out textbox inside a smaller 

panel. Then only revealing a small part of the textbox depending on the value from sliders (effectively replacing 

normal scrollbars). Implementing this reliably proved to be a challenge and was quickly abandoned once the 

listbox solution was discovered. 

The listbox is created using “uicontrol” with ‘Style’ set to ‘listbox’. Each line in the log is added to a 

cell array of strings in the “uicontrol.String” property. 

% Append to GUI window 
self.StateLog.String{end} = [self.StateLog.String{end} string]; 
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% Scroll to the bottom by selecting the last line 
self.StateLog.Value = length(self.StateLog.String);  
 

6.1.6 Interacting with GUI elements 
All GUI elements are referenced in the properties of the guiMonitor object (Window, Tabs, 

DashboardTab,TokenTable, TokenPanel,…). Whenever a property is changed in a GUI element it will 

take effect after the next redraw using the “drawnow” function. An example is changing the color of 

the second tokenpanel: 

panel = self.TransPanels{2}; 
panel.BackgroundColor = 'green'; 
drawnow; 

 

Some GUI elements also have different callbacks, this allows a referenced function to be triggered 

when a certain event occurs. The main window has an event called “CloseRequestFcn” that triggers 

when the user closes the window. 

6.1.7 Element Positioning 
Positioning of GUI elements can be done ‘normalized’ from 0 to 

1 with respect to the parent size (see fig) or absolute based on 

various computer screen dimensions (pixels/mm/inches...). [5] 

Normalized positioning is always relative to the parent 

element, ex: resizing the window will also cause all normalized 

elements to maintain relative positioning. This only means that 

elements are scaled, not reflowed. 

6.1.8 Element reflow 
To ensure good use of screen real estate the user interface is responsive to changes in window size. 

The user might dedicate a big screen to the GUI or just a quarter of the screen if he uses multiple 

programs at the same time. The program should in both cases present the given information as 

efficiently as possible. 

The dashboard elements reflows as the window changes size using the SizeChangedFcn event 

handler. Reflowing of elements must be explicitly programmed to change the position of the 

dashboard elements. 
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6.1.8.1 resizePanel function 

The guiMonitor has a resizePanel function 

that takes a container element, a set of 

panels and the size each panel will occupy. 

The function starts by getting the container 

dimensions in “character units”, one 

character unit is the width and height of the character x using the standard font of the graphics root 

object. 

The function loops through all container panels updating 

the position to make sure the elements are lined up. If the 

container position is about to collide with the edge it gets 

moved to the start of the next line. 

The panels get shrunk slightly to add some space between 

the panels. 

6.2 Interacting with GPenSIM 
This chapter explains how the program accesses information from GPenSIM. 

6.2.1 Additions to GPenSIM source code 
The GUI elements in the dashboard should indicate the state of the simulation. This is done by 

changing the colours of the transition panels and drawing a number to indicate transition state and 

the number of tokens in a place. Extracting this information from GPenSIM at regular intervals is 

necessary. This happens at every simulation tick. To achieve this, a function call will be added to the 

bottom of the GPenSIM main loop. 

The GPenSIM main loop (gpensim.m truncated with modifications highlighted): 

while ~(SIM_COMPLETE),  
    ...  

    % stop if ((queue is empty) OR (max loop) OR (max log size)) is reached 
    SIM_COMPLETE = simulations_complete(Loop_Nr, global_info.MAX_LOOP);            

 
    % ADDON: Real time monitor (may be removed if unused) 
    if isfield(global_info, 'MONITOR_RUNNING') && global_info.MONITOR_RUNNING 
        global_info.MONITOR_GUI.showData(LOG, Enabled_Trans_SET, Firing_Trans_SET); 
    end; % ADDON: Real time monitor 

         
end %while ~(SIM_COMPLETE) 

 

Existing simulations will only call the function if MONITOR_RUNNING is a field inside global_info and 

is set to true. This is convenient to prevent slowing down simulations that don’t use monitoring and 

can also be used to temporarily stop monitoring of a monitored simulation. 

Notice that the showData function is called on the object global_info.MONITOR_GUI when the 
guiMonitor object is created it will add a reference to itself in global_info.MONITOR_GUI. This 
is convenient since GPenSIM already uses global_info . 
 
Note: The astute reader might expect that passing the entire LOG object might cause a problem if it 
gets copied. The good news is that MATLAB uses a copy-on-write model (aka. Lazy copy) [7]. This 
means that the LOG object only gets copied in memory if a modification is made to it, which 
conveniently is not the case. 
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6.2.2 Live plotting 
Plotting is used to give the user the ability to easily observe 

state changes over time during- or after simulation. Clicking a 

transition or place will open a separate plotting window. Places 

will show number of tokens over time (or states). The 

transition plot will show which of the 4 possible states it is in at 

a given time (enabled/firing/both/none). 

When the user clicks a transition or place panel it triggers its 

“ButtonDownFcn” callback. The callback function for 

transitions and places opens a plot in a separate figure 

window. 

transPanel.ButtonDownFcn = {@self.initLiveTransPlot, i}; 

tokenPanel.ButtonDownFcn = {@self.initLiveTokenPlot, i}; 

 

Both figures contain an animatedline plot which is a built-in MATLAB plotting interface optimized for 

streaming data in real time. The addpoints function is used to add one or more points to the plot. 

The axis object is updated when adding points causing the plot to scroll along the X axis during 

simulation. The x-axis represents time, in an untimed simulation (non real-time and without firing 

times) the state number is used instead. 

Initially all existing history stored in the LOG object is used to plot, transitions additionally refer to 

the Enabled-/Firing_Trans_SET matrices. 

For places: 

function [x, y] = plotHistoryOfTokenCount(self, place_id, ... 
                No_of_places) 

if self.IsTimedPN 
column_end_times = No_of_places + 6; 
x = self.LOG(:, column_end_times); 
y = self.LOG(:, place_id); 

else 

  ... handle untimed petri net ... 
end 

 

For transitions: 

function [x, y] = plotHistoryOfTransition(self, trans_id, ... 

No_of_places) 

 
if self.IsTimedPN 

x = self.Firing_Trans_SET(:, 1); 
ETS_i = 1:size(self.Firing_Trans_SET, 1); 
y = 2 * self.Firing_Trans_SET(ETS_i, 1 + trans_id) + ... 
        self.Enabled_Trans_SET(ETS_i, 1 + trans_id); 

else 

  ... handle untimed petri net ... 
end 

 

Once this is done showData will add new datapoints for every simulation tick and scroll the x axis 

accordingly. showData will go through all valid animatedline objects and add new points and move 
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the x axis. In the case of token counts it will change the y axis to be able to show the highest point of 

the graph. 

6.2.3 showData function 
The showData function itself takes the LOG, Enabled_Trans_SET and Firing_Trans_SET matrices. 
These are all used for logging. The global object PN is used to grab the token counts (PN.X), 
PN.Firing_Transitions and PN.Enabled_Transitions. As well as names of places and transitions 
(PN.global_places and PN.global_transitions). 
 

6.2.3.1 Only show tokens and transitions that are selected 

When showData gets called it will check if the user has changed the shown tokens and transitions. If 

it detects a difference between currently shown tokens and selected tokens, it will simply reset the 

panels representing each place. 

% if the user changed the shown tokens 
currentlyShownTokens = cell2mat(self.TokenTable.Data(:, 2))'; 
if ~isequal(self.ShownTokens, currentlyShownTokens) 
    self.ShownTokens = currentlyShownTokens; 
    self.resetTokenPanel(); 
end 

 

The same code structure is used for transitions.  

The resetTokenPanel will remove all existing token panels, it will then add back the selected tokens 

to be shown in the GUI. This is more of a “brute force/fix all” approach compared to reusing existing 

panels. This is acceptable since it will only happen when the user changes the currently shown 

tokens. The same goes for transition panels. 

6.2.3.2 Updating transitions on the dashboard 

Indicating the state for each transaction is done by changing the color of the visible panels. The 
visible transition panels are referenced in guiMonitor.TransPanels. 2 logical arrays firing and 
enabled represents the current state of all transitions. 
It is important to note that since some transitions might be hidden in the dashboard the indices may 
not correspond to those in guiMonitor.TransPanels . 
 
Example: 
transitions names = [‘t1’, ‘t2’, ‘t3’] 

Self.ShownTrans = [1 0 1] 

Self.TransPanels = [<t1 panel object> <t3 panel object>] 

 
Since the second transition is hidden (self.ShownTrans[2] == 0)  the second element of 
self.TransPanels is going to be t3. The ordering of transitions is consistent even when transitions are 
removed or added to the dashboard (the transition index is always increasing inside 
self.TransPanels). 
 
When looping and filtering the transitions, two indices are used. j represents the transition index 
and i represent the dashboard panel index. Depending on the state of each transition a unique color 
is added to the transition panels background color: 
 
% update transitions shown in dashboard 
index_trans_panels = 1; 
for j = 1:length(self.ShownTrans) 
    if self.ShownTrans(j) 
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        panel = self.TransPanels{index_trans_panels}; 

         
        newColor = self.getTransColor(enabled{j}, firing{j}); 

         
        % only perform expensive operation when needed 
        if ~isequal(panel.BackgroundColor, newColor) 
            panel.BackgroundColor = newColor; 
        end 

         
        index_trans_panels = index_trans_panels + 1; 
    end 
end 

 
Note that j increases for each transition while i only increases for each shown transition. i is used 

to reference the actual shown GUI elements in self.TransPanels. 

6.2.3.3 Updating tokens on the dashboard 

The same loop structure also applies to tokens. The difference is that tokens are represented using a 
number inside a circle. The circle is added to get a familiar look compared to actual places in a Petri 
net diagram. 
 
The circle and text are children of an axes element which again is a child of the corresponding 
token/place panel.  
 
Relevant source code: 
 
% update tokens shown in dashboard 
i = 1; 
for j = 1:length(self.ShownTokens) 
    if self.ShownTokens(j) 
        panel = self.TokenPanels{i}; 
        if panel.UserData.currentTokenCount ~= tokens{j} 
            panel.UserData.currentTokenCount = tokens{j}; 
            panel.UserData.text.String = num2str(tokens{j}); 
        end 
        i = i + 1; 
    end 
end 

 
 

6.2.4 updateLog function 
In the showData function the parameters LOG, Enabled_Trans_SET and Firing_Trans_SET are 

passed into the guiMonitor.updateLog function. This function logs the state of the simulation in a 

listbox. The source code is taken from GPenSIM’s “prnss” function and adapted for real time logging 

to the GUI. 

 

6.2.4.1 GPenSIM log structure 

The log output corresponds to the information inside LOG, Enabled_Trans_SET and 

Firing_Trans_SET matrices. 

The following example shows log output corresponding to highlighted rows in the GPenSIM 
datastructures. The transition and place names are accessible from 
PN.global_transitions.name and PN.global_places.name during simulation. 
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{PN.global_places(:).name}      => {'pA'}  {'pB'} {'pC'} 

{PN.global_transitions(:).name} => {'tAB'} {'tBC'} {'tCA'} 

 

 

Output: 

**    Time: 7.2   ** 

State: 12 

Fired Transition: tAB 

Current State: pB    

Virtual tokens: pC    

  

Right after new state-12 .... 

At time: 7.2,  Enabled transitions are:    tAB   tBC 

At time: 7.2,  Firing transitions are:     tAB   tBC 

  

  

**    Time: 7.2   ** 

State: 13 

Fired Transition: tCA 

Current State: pA + pB    

Virtual tokens: (no tokens) 

  

Right after new state-13 .... 

At time: 7.2,  Enabled transitions are:    tAB   tBC 

At time: 7.2,  Firing transitions are:     tAB   tBC 

 

LOG: 

Row Places FT State ETS ID 
FTS ID 

Time Virtual tokens 

pA pB pC current previous Start Stop pA pB pC 

54 0 0 0 0 0 0 0 7 7 1 0 1 

55 0 0 0 0 0 0 0 7.2 7.2 1 0 1 

56 0 1 0 1 12 11 43 6.2 7.2 0 0 1 

57 1 1 0 3 13 11 43 6.2 7.2 0 0 0 

58 0 0 0 0 0 0 0 7.2 7.2 1 1 0 

59 0 0 0 0 0 0 0 7.4 7.4 1 1 0 

Note: The enabled transition row number (ETS ID) has the same value as its corresponding firing 

transition row number (FTS ID). Therefore, there is no need for a seperate FTS_index in the source 

code. Example from GPenSIM: 

function [] = print_statespace_enabled_and_firing_trans(ETS_index) 
... 

enabled_trans = PN.Enabled_Trans_SET(ETS_index, 2:end); 
firing_trans  =  PN.Firing_Trans_SET(ETS_index, 2:end); 

... 

 

When the log outputs “right after new state-12…” it takes the ETS ID/FTS ID from the row with 

current state 12 (see LOG row 56) and increments it by 1. In this case 43 + 1 = 44. It then outputs the 

enabled and firing transitions from row 44 in Enabled_Trans_SET and Firing_Trans_SET. 

The output is identical under “right after new state-13…” since state 12 and 13 both refer to the 

same ETS/FTS ID. 
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Enabled_Trans_SET 

Row Time tAB tBC tCA 

42 7 0 0 0 

43 7.2 0 0 0 

44 7.2 1 1 0 

45 7.4 0 0 0 

 

Firing_Trans_SET 

Row Time tAB tBC tCA 

42 7 1 0 1 

43 7.2 1 0 1 

44 7.2 1 1 0 

45 7.4 1 1 0 
 

6.2.4.2 Logging states 

 

When updateLog gets called for the first time it will loop through all LOG rows from 

self.NextLogIndex to the end. The self.WaitForETSIndex will be explained later, it will be zero the first 

time updateLog is called. 

 

if self.WaitForETSIndex 
... 

end 

 
if ~self.WaitForETSIndex 
    for row = self.NextLogIndex:no_of_rows 
        current_row = LOG(row, :); 
        fired_trans = current_row(Ps+1); 
        if (fired_trans) 
            ...Start logging... 
        end 
    end 
    self.NextLogIndex = row + 1; 
end 

 

Note: self.NextLogIndex cannot be set to no_of_rows + 1 because a condition can break out of the 

for loop before the for loops is finished meaning that row is not equal to no_of_rows. 

If a row in the LOG matrix has a fired transition it will be logged. Inside the if (fired_trans) block, 

relevant information is extracted from the LOG entry and then added to a character array called 

“string” containing the output in plain text. 

        if (fired_trans) 
            state = current_row(Ps+2); 
            ETS_index = current_row(Ps+4);  
            % start_time = current_row(Ps+5); % not used by "prnss" 
            finishing_time = current_row(Ps+6); 
            current_markings = current_row(1:Ps); 
            virtual_tokens = current_row(Ps+7:end);  

  
            lines = self.log_prnss_state(fired_trans, finishing_time, ... 
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                    current_markings,state, virtual_tokens); 
            string = [string lines]; 

  

self.log_prnss_state presents the given parameters in a readable form and is almost identical 

to prnss_state. The only difference is that it returns a string instead of just displaying the output in 

the MATLAB command window. Example output: 

**    Time: 7.2   ** 

State: 12 

Fired Transition: tAB 

Current State: pB    

Virtual tokens: pC    

  

Right after new state-12 .... 

 

The next step is to show the enabled and firing transitions right after the current state. This is done 
by taking the ETS_index (=FTS_index) and incrementing it by 1. The function log_prnss_ET_FT 
outputs a string and is based on print_statespace_firing_trans. It takes the Ena-
bled_Trans_SET, Firing_Trans_SET and ETS_index, to output a string containing the rele-
vant transitions. Example: 
 
At time: 7.2,  Enabled transitions are:    tAB   tBC 

At time: 7.2,  Firing transitions are:     tAB   tBC 

 

The problem is that the Firing- and Enabled transition sets may not have advanced to that point yet. 

A check is therefore added to make sure. If the transition sets have not advanced; the ETS_index is 

stored in self.WaitForETSIndex which causes the self.updateLog function to not log 

anything until the transition sets have advanced. Once the transition sets include the 

self.WaitForETSIndex the firing and enabled transitions are outputted. The 

self.WaitForETSIndex is then set back to zero indicating that self.updateLog should continue 

with normal operation. Source code where the relevant logic is highlighted: 

function updateLog(self, LOG, Enabled_Trans_SET, Firing_Trans_SET) 
 

...Variable definitions from function parameters and global PN... 

 

if self.WaitForETSIndex 
    if self.WaitForETSIndex <= len_ETS 
        lines = self.log_prnss_ET_FT(... 
                Enabled_Trans_SET, Firing_Trans_SET, self.WaitForETSIndex); 
        string = [string lines ' ' newline ' ' newline]; 
        self.WaitForETSIndex = 0; % done waiting for an ETS_index 
    end 
end 

  
if ~self.WaitForETSIndex 
    for row = self.NextLogIndex:no_of_rows 

  
        current_row = LOG(row, :); 
        fired_trans = current_row(Ps+1); 
        if (fired_trans) 
            ... 

            ETS_index = current_row(Ps+4);  
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            % Check if the next ETS_index exists 
            if len_ETS >= (ETS_index + 1) 
                % show the enabled and firing transitions 
                lines = self.log_prnss_ET_FT( ... 
                    Enabled_Trans_SET, Firing_Trans_SET, ETS_index + 1); 
                string = [string lines ' ' newline ' ' newline]; 

                 
            % If not: wait for the Transition sets to get populated 
            % for the next loop (see "if self.WaitForETSIndex ..." above) 
            else 
                self.WaitForETSIndex = ETS_index + 1; 
                break; 
            end 
        end 
    end 
    self.NextLogIndex = row + 1; 
end 

 

6.3 Optimizations  
This tool is designed to save time by letting the user quickly and easily add live logging into any 

simulation. Having a responsive user interface without any unnecessary waiting is therefore critical 

for its usability. 

 

6.3.1 MATLAB profiler (“Run and time”) 
MATLAB has a built-in profiler accessible by pressing “Run and Time” instead of 

“Run”. It tells how much time is spent by each line of the source code. The 

following is an example output: 
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Total time is the time used by the function including its child functions. 

Self time is the time used by the function excluding its child functions. 

Clicking the function name in the profiler will give more information about what lines use the most 

time. The following comes from guiMonitor.showData: 
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Most of the time is spent by the pause function. This is used to intentionally slow down the 

simulation to make it easier for the user to observe the simulation as it happens. 

Scrolling down the page reveals the source code of the function including time spent, times called for 

each line. The most time-consuming lines are highlighted in red by the profiler: 
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6.3.2 Skipping unnecessary GUI property updates 
The profiler reveals some problems when updating properties of GUI handles. Note how line number 

91 and 94 are both called 531 times. The difference is that line 91 only use 4 ms line 94 uses 75 ms. 

This causes slowdowns of the GUI if the value gets assigned frequently.  

Before: 75 ms 

 
The good news is that this value often stays the same and only needs to get assigned if the value is 

different. An if statement is added to ensure that the value only gets assigned if needed. 

After: 16 ms + 12 ms = 28 ms 

 

Reading gui property values also seems to consume some time. We can avoid reading the 

BackgroundColor at each loop if a copy of the newColor gets stored some time after the if statement. 

After additional optimization attempt: 7 ms + 16 ms + 8 ms = 31 ms (about the same) 

 

The if statement is about twice as fast when reading from the variable instead of the GUI property 

directly. The extra matrix assignment needed to achieve this negates the advantage. And even if 

there was a small advantage the added complexity would decrease readability of the program which 

is also undesirable. Other GUI properties where the assignment often is rewritten with the same 

value will get an if condition added. For example the token values: 

Before: 84 ms + 206 ms = 290 ms 

 

After: 28 ms + 19 ms + 77 ms = 124 ms 
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6.3.3 Limit effective draw calls 
After updating the state of the GUI the changes will only get reflected after calling drawnow (or 

during idle times if the program pauses). However just because it is possible to run the drawnow 

function as often as possible doesn’t mean it is necessary to trigger a redraw every time. The 

limitrate option for drawnow tries to maintain a refreshrate of 20 gui updates per second. However it 

does not block until 1/20 s has passed but instead returns much quicker since it is not performing the 

actual work needed to redraw the GUI. This behaviour is good when the user wants to run the 

simulation at a high speed since it will not be intentionally slowed down to a 20 Hz update rate.  

 

Time used by 1000 drawnow calls: 

drawnow limitrate x 1000 = 1.0 s = 11% of total (8.7 s) 

drawnow           x 1000 = 8.3 s = 52% of total (15.9 s) 

The program runs almost twice as fast using the limitrate option. The user is still able to slow down 

the program using a pause function that takes a value from a slider in the GUI. 

6.3.4 Logging performance 
When running simulations with around 500 or more states the simulation seem to slow down 

dramatically over time. As can be seen after running the profiler the guiMonitor.addToLog 

function is the culprit consuming half of the simulation time: 

 

drawnow 

limitrate 
drawnow 

limitrate 
drawnow 

limitrate 
drawnow 

limitrate 

t = 0 t = 1/20 s t = 1/20 s 

drawnow 

limitrate 

Skipped draw calls 



22 
 

 

Again it can be seen that adding to GUI elements take a significant time. Given that the problem gets 

worse over time might indicate that the time used to assign to this variable increases as the log 

grows. An acceptable solution would be to only keep a certain number of lines while logging. The full 

log can be written back once the simulation is paused or finished. 

Performance after limiting to 50 lines at a time: 

 

The guiMonitor.updateLog function went from 13.7 to 0.7 seconds. This is a major improvement 
when running long simulations. The complete log is stored in guiMonitor.FullLogString 
 by the guiMonitor.addToLog function and is written to the log window when the simulation is 

paused or finished: 

if SIM_COMPLETE 

    ... 
    self.StateLog.String = self.FullLogString; 

    ... 
end 

 

6.4 Input parameters 
Input parameters to the monitor can be specified in the simulation file, example: 

g = guiMonitor(... 

    'WantedDelay', 1, ... 
    'ShownTokens', ... 
    {'p1_floor_elevator', 'p2_floor_elevator', 'p3_floor_elevator'}, ... 
    'ShownTrans', ... 
    {'t1_exit', 't2_exit', 't3_exit'} ... 
); 
sim = gpensim(pni); 

 

When running this example the monitor will add pauses to maintain a 1 second delay between 

simulation loops. The “ShownTokens” and “ShownTrans” parameters will cause the monitor to only 

show the selected places and transitions (assuming they exist). An error is thrown when a parameter 

has an incorrect name or value (see source code: guiMonitor.parseArguments). 
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6.4.1 WantedDelay 
Default: 0 (The simulation + monitor will run as fast as possible) 

Number of seconds (double) that controls the time added between simulation loops. If the 

simulation loop and guiMonitor uses less time than the WantedDelay a pause is added to maintain a 

consistent simulation rate. If the WantedDelay is too small compared to the time used in the 

simulation loop + guiMonitor then the tick rate will not be maintained (why “Wanted” is in the 

name). 

 

6.4.2 ShownTokens and ShownTrans 
Default: {} (“The empty set means that all tokens are added”)  

Sets of names (cell array) for places and transitions to be shown on the dashboard initially. If a name 

does not exist or is mispelled it is ignored without warning. If no names are specified all entities will 

be shown. The user can still show or hide tokens in the table view. 

6.4.3 LogAutoScroll 
Default: true 

Logical value controlling the behaviour of the logs scrollbar. If disabled the logging will not move to 

the bottom by itself. 

6.4.4 TokenPanelSize and TransPanelSize 
Default: 
TokenPanelSize = [15 4] 
TransPanelSize = [15 2] 

 

Two element vector specifiying width and height respectively of all places or transitions on the 

dashboard. 

Character dimensions are used, explanation from MATLAB documentation [5]: 

“These units are based on the default uicontrol font of the graphics root object: 

Character width = width of the letter x. 

Character height = distance between the baselines of two lines of text 

....” 

 

The width can be changed to accommodate for length of transition and token names names. 

 

7 Example simulations 

8 Example simulation: Elevator 
To better demonstrate the features of the monitor an example simulation was created. 
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Note: This example is not finished. However it does something and allows adding extra places 

dynamically (extra floor) which makes it good for stress testing. 

This example simulates an elevator. It will simply move in one direction only chaging direction when 

no passengers want to enter or exit a floor in that direction. 

 

The petri net of the third floor has the same structure as other floors. The place “3_floor_elevator” 

indicates if the elevator is on the third floor. The transitions “3_up” and “3_down” moves the 

elevator up and down from the third floor. When “2_up” triggers the elevator has moved up to floor 

3, and “4_down” triggers when moving from floor 4 down to 3. 

 

There is a place for each floor indicating that passengers inside the elevator wish to move to that 

floor , “2_passengers” ... “n_passengers” where n is the total number of floors. Assuming that 

passengers cannot change their minds while in the elevator, exiting the elevator on floor 3 “3_exit” 

can only happen if passengers wish to move to the 3rd floor (“3_passengers” has tokens) and the 

elevator is on the 3rd floor (“3_floor_elevator” contains a token). When exiting the elevator, 

“3_floor_elevator” will be instantly put back due to a bidirectional arc (see figure). The passenger 

token will be moved to the 3rd floor outside the elevator indicated by the place “3_floor”. A 

passenger on the 3rd floor can start waiting for the elevator, the “3_wait” transition indicates that the 

passenger started waiting for the elevator by transfering it to place “3_waiting”. When a passenger 

waits we assume that the call elevator button has been pressed thus notifiying the elevator to stop at 

that floor. The transition “3_enter” lets waiting passengers enter the elevator. Entering only happens 

if the elevator is on the third floor and when there are passengers waiting (“3_waiting”). After 
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entering the elevator the passengers get transferred to “1_passengers”, “2_passengers”... depending 

on what floor they want to move to. 

The elevator will move up “3_up” or down “3_down” depending on the current direction. If the 

current direction is up and there are no passengers wanting to go up (“4,5...n_passengers” is empty) 

and noone is waiting in the upper floors (“4,5...n_waiting” is empty) the elevator will change 

direction. Although this logic could be hard wired into the petri net, in this example transition pre-

processors will be used to only allow travel in one direction. Hard wiring the petri net would have 

made it very cluttered with bi-directional arcs going to all “k_passengers” and “k_waiting” where k is 

higher than the current floor if going up “3_up” or lower if going down “3_down”. All this wiring 

would have to be added to each floor. 

The alternative used in this example is creating a direction reversal module. There is one module 

needed per elevator and it has places “up” and “down”, only one of these can contain a token at a 

time. The transitions going up “1,2,...(n-1)_up” requires a token in the “up” place to fire, the same 

goes for the “down” place required for “2,3,...n_down” to fire. A bidirectional arc is added to all 

relevant transition to check for the requirement. The module has two transitions which can reverse 

the direction, one is going from down to up (“go_up”) and another in the opposite direction 

(“go_down”). These transitions have preprocessors checking what floor the elevator is on 

(“k_floor_elevator”). If noone wants to enter (“k_waiting”) or exit (“k_passengers”) the elevator in 

the current direction, the elevator will reverse its direction. The direction reversal module is 

connected as shown in the following sketch (only connections near floor 3 shown): 
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9 Discussion 
9.1 User manual 

9.1.1 Installation 

9.1.1.1 Install GPenSIM and the guiMonitor 

Download GPenSIM (v9/10 supported) and the guiMonitor 

Decompress each archive to a chosen location, ex.: C:\MATLAB\gpensim and C:\MATLAB\guimonitor 

Add the folders and subfolders to MATLAB: 

Goto: MATLAB -> Home tab -> Set path -> Add with Subfolders... 
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Select the GPenSIM folder and the guiMonitor folder. 

If GPenSIM was succesfully installed: 

>> gpensim 

-------- 

GPenSIM version 10.0;   Lastupdate: October 2017 

  

(C) Reggie.Davidrajuh@uis.no 

  

http://www.davidrajuh.net/gpensim 

-------- 

 

 

If the guiMonitor was successfully installed: 

>> guiMonitor 

 

ans =  

 

  guiMonitor with properties: 

 

                   Window: [1×1 Figure] 

                     Tabs: [1×1 TabGroup] 

... 

A monitor window without any places or transitions will also appear. 
 

9.1.1.2 Modify GPenSIM source code (add function call) 

The GPenSIM main loop (gpensim.m truncated with modifications highlighted): 

Edit the gpensim.m file by typing “open gpensim” in MATLAB, or navigate to GPenSIM\gpensim.m . 

Add the highlighted text: 

while ~(SIM_COMPLETE),  
    ...  

    % stop if ((queue is empty) OR (max loop) OR (max log size)) is reached 
    SIM_COMPLETE = simulations_complete(Loop_Nr, global_info.MAX_LOOP);            

 
    % ADDON: Real time monitor (may be removed if unused) 
    if isfield(global_info, 'MONITOR_RUNNING') && global_info.MONITOR_RUNNING 
        global_info.MONITOR_GUI.showData(LOG, Enabled_Trans_SET, Firing_Trans_SET); 
    end; % ADDON: Real time monitor 

         
end %while ~(SIM_COMPLETE) 

 

Note: If this step was done incorrectly the monitor will appear but without any information about the 

simulation (as if just typing guiMonitor in the command line). 

9.1.2 Getting started with the guiMonitor 
Create an instance of the guiMonitor (see highlight) before the gpensim() function call. 

Using the “MAX_LOOP” example from GPenSIM v10, 

Source: GPenSIM_v10_Examples\example-15-OPTION-MAX_LOOP\maxloop_demo.m 

% Example-15: MAX-LOOP demo 

  
clear all; clc;  



28 
 

  

global global_info              % user data  
global_info.MAX_LOOP = 15; 

  
guiMonitor(); 

  
pns = pnstruct('maxloop_pdf'); % create petri net structure 

  
dyn.m0 = {'p1',3, 'p2',4}; 
dyn.ft = {'t1',10}; 

  
pni = initialdynamics(pns, dyn); 
sim = gpensim(pni); % perform simulation runs 

  
plotp(sim, {'p1','p2','p3'}, 0, 2); % plot the results 

 

If everything went according to plan the monitor window and a plot window will open. This 

simulation finishes in the blink of an eye so it can be a good idea to have a one second delay between 

each simulation loop. This is done by setting the ‘WantedDelay’ input parameters for the guiMonitor. 

guiMonitor('WantedDelay', 1); 

 

The simulation should take 15 seconds now (given 15 loops). It is also possible to control the 

simulation speed during simulation using a slider: 

  

Note: The “step” button is only available once the simulation is paused. It will advance one 

simulation step each time it is pressed. 

 

9.2 Originality 
Even though the previous work has been useful as a point of reference, this tool has been redesigned 

from the ground up. The implementation of the monitor is original and only uses GPenSIM and the 

built-in GUI API from MATLAB. Source code from the previous work have not been reused. 

9.3 Further work 
This section includes some ideas to further improve the monitoring tool. 

9.3.1 Simulation replay 
The object returned from the gpensim function contains all information about the state of places and 

transitions. It might be useful to be able to store and replay this information in the monitor. This 

could be implemented using a new input parameter that took a GPenSIM simulation object and 

replayed this information. 

9.3.2 Resizable user interface elements 
A user might want to put more emphasis on certain elements of the user interface. Example: The 

user wants to monitor significantly more places than transitions. Currently the transition and place 

section allocate the same amount of space regardless of what is needed. If the section with 

transitions has available space it should be allocated to the places section if needed and the other 

way around. 
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9.3.3 Combined plots 
The user might want to combine different plots with a shared x axis and often a shared y axis. A 

solution could be to include a selector inside every plot that lets the user add simulation elements 

into the same plot. 

9.3.4 Log customization 
The current log simply behaves identical to the “print state-space” (prnss) function from GPenSIM. A 

user may want to customize and filter what and how things are displayed in the log. A configuration 

button next to the log could open a dialog that presents what options the user have when it comes 

to modifying logging behaviour. 

9.3.5 Log search 
Scrolling through a huge log to find gets impractical as the size of the log increases. A search box 

should enable the user to find information based on a certain parameter. Perhaps a certain point in 

time, a certain number of state. The user might want to search through all cases where a given 

transition has fired. A selector can reveal possible parameters to search for and the search box 

should contain what the user is looking for. 

9.3.6 Organizing transitions and places 
Currently simulation elements (transitions and places) on the dashboard have a fixed order. Let the 

user easily organize what order transitions and places are shown in. If drag and drop was 

implemented for elements the user would have an easy way of logically arranging the interface 

elements. The user may additionally want to keep transitions and places together in groups. 

9.3.7 Feature creep 
While there are a lot of ideas to work with, it is important to ensure that less important features are 

not overwhelming to the first-time user. This can be achieved by implementing a “simple mode” with 

only the essentials or letting the user toggle features in the settings menu. 
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10 Appendix 
 

10.1 Source code: guiMonitor (stored inside @guiMonitor folder) 
 

10.1.1 guiMonitor.m 
classdef guiMonitor < handle 
    %GUIMONITOR Graphical user interface and API for showing state of 
    %gpensim in real time. 
    %   TODO: Detailed explanation goes here 
    properties (Access = public) 
        SimulationPaused = false 
    end 

     
    properties (Access = private) 
                Window % main window 
        Firing_Trans_SET 
        Enabled_Trans_SET 
        TokenPanelSize = [15 4] 
        MainTransPanel 
        TransPanels 
        TransPanelSize = [15 2] 
        %      [R G B]    None   Enabled Firing   Both 
        TransColorMap = {[1 0 0] [1 1 0] [0 1 1] [0 1 0]} 
        ShowLegend = true 
        GraphWidth = 10 
        ShownTokens = {} 
        ShownTrans = {} 
        PreviousTransColor 
        ShownTableNeedsUpdate 
        IsTimedPN = true 
        WantedDelay = 0 

         
        LogAutoScroll = true 

         
        TokenTable 
        TransTable 
        MainTokenPanel 
        TokenPanels 
        GraphedPlaces 
        GraphedTrans 
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        WantedDelaySlider 
        WantedDelayText 
        LastTime = 0 
        SecondsInDay = 3600 * 24 
        Strings 
        PlayPauseButton 
        StepButton 
        FullLogString = {} 
        StateLog 
        LogPanel 
        FirstLoop 
        Tabs 
        DashboardTab 
        TablesTab 
        WaitForETSIndex 
        LogFileId 
        NextLogIndex 

         
        LOG 
    end 

     
    methods 
        function self = guiMonitor(varargin) 
            self.parseArguments(varargin{:}); 
            self.constructor(); 
        end 

         
        % Color lookup from TransColorMap 
        function transColor = getTransColor(self, firing, enabled) 
            transColor = self.TransColorMap{1 + 2 * firing + enabled}; 
        end 

         

        string = getStrings(self) 

         
        % Called after the axes moves in x direction (axes.XLim changes) 
        function axisChangedUpdateDateticks(~, ~, eventData) 
            axes_handle = eventData.AffectedObject; 
            datetick(axes_handle, 'x', 'HH:MM:SS', 'keeplimits'); 
        end 

         
        function playPauseButtonPressed(self, button, ~, ~) 
            % hObject    handle to togglebutton1 (see GCBO) 
            % eventdata  reserved - to be defined in a future version of 

MATLAB 
            % handles    structure with handles and user data (see GUIDATA) 
            self.SimulationPaused = button.Value == button.Max; 
            if self.SimulationPaused 
                % allow single stepping the simulation while paused 
                %self.StepButton.Enable = 'on'; 
                % clicking the button will resume the simulation 
                button.String = self.Strings.RESUME_BUTTON; 
            else 
                % single stepping has no effect when the simulation 
                % is running. Disable the button to avoid confusion (gray). 
                self.StepButton.Enable = 'off'; 
                % resume the guiMonitor.showData function 
                uiresume(self.Window); 
                % clicking the button will pause the simulation 
                button.String = self.Strings.PAUSE_BUTTON; 
            end 
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        end 

         
        function stepButtonPressed(self, ~, ~) 
            uiresume(self.Window); 
            % the user cannot click the button again until stepping is 
            % complete 
            self.StepButton.Enable = 'off'; 
        end 

         
        resizePanels(~, container, panels, panelSize) 

         
        function resizePlacePanels(self, ~, ~) 
            self.resizePanels(self.MainTokenPanel, self.TokenPanels, ... 
                self.TokenPanelSize); 
        end 

         
        function resizeTransPanels(self, ~, ~) 
            self.resizePanels(self.MainTransPanel, self.TransPanels, ... 
                self.TransPanelSize); 
        end 

         
        function sliderChanged(self, ~, ~) 
            self.WantedDelay = self.WantedDelaySlider.Value; 
            self.WantedDelayText.String = ... 
                ['Tick delay:' newline num2str(self.WantedDelay)]; 
        end 

         
        parseArguments(varargin) 

         
        function tokenTableEdited(self, ~, ~) 
            self.ShownTableNeedsUpdate = 1; 
        end 

         
        function transTableEdited(self, ~, ~) 
            self.ShownTableNeedsUpdate = 1; 
        end 

         
        function [x, y] = plotHistoryOfTokenCount(self, place_id, ... 
                No_of_places) 

             
            if self.IsTimedPN 
                column_end_times = No_of_places + 6; 
                x = self.LOG(:, column_end_times); 
                y = self.LOG(:, place_id); 
            else 
                column_current_state = No_of_places + 2; 
                [State, LOG_i] = unique(self.LOG(:, column_current_state)); 
                % skip zero state (always at beginning of LOG) 
                State = State(2:end); 
                LOG_i = LOG_i(2:end); 

                 
                x = State; 
                y = self.LOG(LOG_i, place_id); 
            end 
        end 

         
        function [x, y] = plotHistoryOfTransition(self, ... 
                trans_id, No_of_places) 
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            if self.IsTimedPN 
                x = self.Firing_Trans_SET(:, 1); 
                ETS_i = 1:size(self.Firing_Trans_SET, 1); 
            else 
                % TODO better/more elegant solution? 
                TS_col = No_of_places + 4; 
                State_col = No_of_places + 2; 
                [ETS_i, LOG_i] = unique(self.LOG(:, TS_col)); 

                 
                % remove the unwanted ETS_i == 0 element 
                % gpensim always creates the first row with state == 0 
                LOG_i = LOG_i(2:end); 
                ETS_i = ETS_i(2:end); 
                x = self.LOG(LOG_i, State_col); % x = state 
            end 

             
            y = 2 * self.Firing_Trans_SET(ETS_i, 1 + trans_id) + ... 
                self.Enabled_Trans_SET(ETS_i, 1 + trans_id); 

             

             
        end 

         
        % open a new window for live plotting of transitions 
        initLiveTransPlot(self, panel, ~, trans_id) 

         
        % open a new window for live plotting of tokens in places 
        initLiveTokenPlot(self, panel, ~, token_id) 

         
        % Show the selected transitions 
        % Called when a token is added or removed from the transition panel 
        function resetTransitionPanel(self) 

             
            transitionNames = (self.TransTable.Data(:, 1)); 
            delete(self.MainTransPanel.Children); 
            self.TransPanels = {}; 

               
            for i = 1:length(transitionNames) 
                if self.ShownTrans(i) 

                     
                    panel = uipanel(self.MainTransPanel); 
                    panel.Title = transitionNames(i); 
                    panel.BorderType = 'none'; 
                    panel.ButtonDownFcn = {@self.initLiveTransPlot, i}; 
                    self.TransPanels{end + 1} = panel; 

                     
                end 
            end 

             
            if self.ShowLegend 
                % Show transition states and its corresponding colors as a 
                % legend 
                legendEntries = [ ... 
                    struct('Color', self.getTransColor(0, 0), 'Name', 

'None') ... 
                    struct('Color', self.getTransColor(0, 1), 'Name', 'Ena-

bled') ... 
                    struct('Color', self.getTransColor(1, 0), 'Name', 'Fir-

ing') ... 



34 
 

                    struct('Color', self.getTransColor(1, 1), 'Name', 

'Both') ... 
                ]; 

  
                % Dimensions in character units 
                BottomPadding = 0.5; SidePadding = 1; Width = 10; Height = 

1.1; 

  
                for i = 1:length(legendEntries) 
                    entry = legendEntries(i); 
                    panel = uipanel(self.MainTransPanel, 'Title', en-

try.Name); 
                    panel.BackgroundColor = entry.Color; 
                    panel.BorderType = 'none'; 

  
                    panel.Units = 'characters'; 
                    x = (i - 1) * (Width + SidePadding); 
                    panel.Position = [x BottomPadding Width Height]; 
                end 
            end 

             
            self.resizeTransPanels(); 
        end 

         
        % Show the selected tokens 
        % Called when a token is added or removed from the token panel 
        function resetTokenPanel(self) 

             
            tokenNames = (self.TokenTable.Data(:, 1)); 
            % remove existing panels 
            delete(self.MainTokenPanel.Children); 
            self.TokenPanels = {}; 

             
            % dimensions 
            w = 1 / 3; h = 1 / 3; 
            x = 0.000; y = 1 - h; 

             
            for i = 1:length(tokenNames) 
                if self.ShownTokens(i) 
                    if x >= 1 
                        x = 0; y = y - h; 
                    end 

                     
                    % Draw a panel with a circle inside 
                    panel = uipanel(self.MainTokenPanel); 
                    panel.Title = tokenNames(i); 
                    panel.Position = [x y w h]; 
                    axes(panel, 'Position', [0 0 1 1], 'Visible', 'off'); 

                     
                    % draw a circle (using a utf8 text char(9711)) 
                    text(panel.Children, ... 
                        0.5, 0.5, self.Strings.CIRCLE_ICON, 'HitTest', 

'off',... 
                        'HorizontalAlignment', 'center', ... 
                        'VerticalAlignment', 'middle', ... 
                        'FontSize', 20); 

                     
                    panel.UserData.text = text(panel.Children, ... 
                        0.5, 0.5, '', 'HitTest', 'off',... 
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                        'HorizontalAlignment', 'center',... 
                        'VerticalAlignment', 'middle'); 
                    panel.ButtonDownFcn = {@self.initLiveTokenPlot, i}; 
                    self.TokenPanels{end + 1} = panel; 

                     
                    % this number will be used to check if updating 
                    % the token count is necessary without having to use 
                    % relatively expensive str/number conversions 
                    panel.UserData.currentTokenCount = -1; 

                     

                     
                    x = x + w; 
                end 
            end 
            self.resizePlacePanels(); 
            %self.MainTokenPanel.Children = self.TokenPanels; 
            %self.MainTokenPanel.Position = [.05 .500 .425 .45]; 
        end 

         
        % showData is called from the end of the gpensim mainloop to update 
        % tokens+transition states. 
        % This function should be called at each simulation step 
        % This should be added to gpensim.m at the end of the main loop 

         
% while ~(SIM_COMPLETE),  
%     ... 
% 
%     % ADDON: Real time monitor (may be removed if unused) 
%     if isfield(global_info, 'MONITOR_RUNNING') && ... 
%       global_info.MONITOR_RUNNING 
%         global_info.MONITOR_GUI.showData( ... 
%           LOG, Enabled_Trans_SET, Firing_Trans_SET); 
%     end; % ADDON: Real time monitor 
%  
% end 

         
        showData(self, LOG, Enabled_Trans_SET, Firing_Trans_SET, ... 
            SIM_COMPLETE) 

         
        [string] = log_prnss_state(self, fired_trans, finishing_time, ... 
                    current_markings,state, virtual_tokens) 

         
        updateLog(self, LOG, Enabled_Trans_SET, Firing_Trans_SET) 

         
        % add to log, no additional newlines added 
        function addToLog(self, string) 
            % Append to GUI window (side effect: sets listboxtop = 1) 
            lines = split(string, newline)'; 
            self.StateLog.String = [... 
                self.StateLog.String{max(end - 50, 1):end} lines]; 

             
            self.FullLogString = [self.FullLogString lines]; 

             
            % Scroll to the bottom by selecting the last line 
            if self.LogAutoScroll 
                % scroll and select bottom value 
                self.StateLog.Value = length(self.StateLog.String); 
            end 
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        end 

         
        % Called when the user closes the window 
        function delete(self, ~, ~) 
            global global_info PN; 

             
            % close transition graphs 
            for i = 1:length(self.GraphedTrans) 
                graph = self.GraphedTrans{i}; 
                if isvalid(graph) 
                    delete(graph.Parent.Parent); 
                end 
            end 

             
            % close token graphs 
            for i = 1:length(self.GraphedPlaces) 
                graph = self.GraphedPlaces{i}; 
                if isvalid(graph) 
                    delete(graph.Parent.Parent); 
                end 
            end 

             
            % close main window 
            delete(self.Window); 

             
            % stop monitoring unless there is another active instance of 
            % the gui 
            if global_info.MONITOR_GUI == self 
                global_info.MONITOR_GUI = 0; 
                global_info.MONITOR_RUNNING = 0; 

                 
                % TODO REMOVE (stops simulation after window closes) 
                PN.STOP_TIME = 0;  
            end 

             
        end 
    end 
end 

 

10.1.2 constructor.m 
function self = constructor(self) 

     
    self.Strings = self.getStrings(); 

     
    self.Window = figure('Menubar', 'None', 'NumberTitle','off',... 
        'Name', self.Strings.WINDOW_TITLE,... 
        'CloseRequestFcn', @self.delete); 

  

  
    self.Tabs = uitabgroup( self.Window, 'Position', [0 0 1 1]); 
    self.DashboardTab = uitab(self.Tabs,... 
        'Title', self.Strings.DASHBOARD_TAB_TITLE); 
    self.TablesTab = uitab(self.Tabs,... 
        'Title', self.Strings.TABLE_TAB_TITLE); 

  
    self.MainTransPanel = uipanel(self.DashboardTab, ... 
        'Title', self.Strings.TRANS_PANEL_TITLE, ... 
        'SizeChangedFcn', @self.resizeTransPanels, ... 
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        'Visible', 'off'); 
    self.TransPanels = {}; 

     
    self.MainTransPanel.Visible = 'on'; 

  
    self.MainTokenPanel = uipanel(self.DashboardTab, ... 
        'Title', self.Strings.PLACE_PANEL_TITLE, ... 
        'SizeChangedFcn', @self.resizePlacePanels, ... 
        'Visible', 'off'); 
    self.TokenPanels = {}; 
    self.MainTokenPanel.Visible = 'on'; 

  
    self.LogPanel = uipanel(self.DashboardTab, ... 
        'Title', self.Strings.LOG_PANEL_TITLE, 'Units', 'normalized'); 
    self.StateLog = uicontrol(self.LogPanel, 'Style','listbox', ... 
        'Max', 2, ... % enables multiline 
        'Units', 'normalized', 'String',{''}); 

     

     
    % the index of the first unprocessed log entry (start = 1) 
    self.NextLogIndex = 2; % 2 for testing 

     
    % when this > 0, wait for transition set to catch up 
    % Enabled_Trans_SET and Firing_Trans_SET 
    self.WaitForETSIndex = 0; 

     
    % Time when previous simulation tick is finished, used to calculate how 
    % much additional time to wait if the user wants a fixed simulation 
    % tick rate. 
    self.LastTime = clock(); 
    % Contains a table of tokens 
    self.TokenTable = uitable(self.TablesTab); 
    self.TokenTable.Units = 'normalized'; 
    self.TokenTable.ColumnFormat = {'char' 'logical'}; 
    self.TokenTable.ColumnName = {... 
        self.Strings.COLUMN_PLACE, ... 
        self.Strings.COLUMN_PLACE_SHOWN ... 
    }; 
    self.TokenTable.ColumnEditable = [false true]; 
    self.TokenTable.ColumnWidth = {110 33}; 
    self.TokenTable.CellEditCallback = @self.tokenTableEdited; 
    self.TokenTable.RowName = {}; 

  
    % Contains a table of transitions, the user can select which 
    % transitions show up in the main panel 
    self.TransTable = uitable(self.TablesTab); 
    self.TransTable.Units = 'normalized'; 
    self.TransTable.ColumnName = {'Transition', 'Show'}; 
    self.TransTable.ColumnEditable = [false true]; 
    self.TransTable.ColumnFormat = {'char' 'logical'}; 
    self.TransTable.ColumnWidth = {120 33}; 
    self.TransTable.CellEditCallback = @self.transTableEdited; 
    self.TransTable.RowName = {}; 

     

  
    self.PlayPauseButton = uicontrol(self.DashboardTab, ... 
        'Style', 'togglebutton', 'String', self.Strings.PAUSE_BUTTON,... 
        'Units', 'normalized', ... 
        'Callback', @self.playPauseButtonPressed); 



38 
 

     

    self.StepButton = uicontrol(self.DashboardTab, ... 
        'Style', 'pushbutton', 'String', self.Strings.STEP_BUTTON, ... 
        'Units', 'normalized', 'Enable', 'off', ... 
        'Callback', @self.stepButtonPressed); 

     
    self.WantedDelaySlider = uicontrol(self.DashboardTab, ... 
        'Style', 'slider', 'Min', 0, 'Max', 5, ... 
        'Value', self.WantedDelay, 'SliderStep', [.1 .5], ... 
        'Units', 'normalized'); 

     
    addlistener(self.WantedDelaySlider, ... 
        'Value', 'PostSet', @self.sliderChanged); 

     
    self.WantedDelayText = uicontrol(self.DashboardTab, ... 
        'Style', 'text', 'Units', 'normalized', 'Max', 2, ... 
        'String', [self.Strings.TICK_DELAY num2str(self.WantedDelay)]); 

     
    % Indicates that a user changed which transitions/tokens are showns 
    % When this is set to 1 the showData function will reflect this change 
    self.ShownTableNeedsUpdate = 1; 

     
    % Indicates the first iteration of the loop. This is used in showData. 
    self.FirstLoop = 1; 

  
    % GUI component positioning 
    % TAB: dashboard 
    self.MainTransPanel.Position = [.02 .500 .47 .48]; % upper left 
    self.MainTokenPanel.Position = [.51 .500 .47 .48]; % upper right 

     
    self.PlayPauseButton.Position = [.05 .405 .10 .07]; 
    self.StepButton.Position = [.17 .405 .10 .07]; 
    self.WantedDelaySlider.Position = [.32 .405 .30 .07]; 
    self.WantedDelayText.Position = [.65 .405 .10 .07]; 
    self.StateLog.Position = [0 0 1 1]; 

     
    self.LogPanel.Position = [.02 .02 .96 .37]; 

     
    % TAB: tables 
    self.TokenTable.Position = [.525 .1 .425 .825]; % lower right 
    self.TransTable.Position = [.05 .1 .425 .825]; % lower left 

     
    drawnow; 

  
    global global_info; 

  
    % indicates that the updateMonitor() function should run in the main 

loop 
    % this value can be set to zero to pause monitoring (window will not be 
    % closed) and setting it to 1 again will continue monitoring 
    global_info.MONITOR_RUNNING = 1; 

  
    % start the GUI, information will be shown once updateMonitor 
    % is called from gpensim 
    global_info.MONITOR_GUI = self; 
end 
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10.1.3 getStrings.m 
function [string] = getStrings(~) 

  
feature_locale = feature('locale'); 

  
RESUME_ICON = '>'; 
PAUSE_ICON = '||'; 
STEP_ICON = '>>|'; 
CIRCLE_ICON = char(9711); 

  
% UTF-8 media control icons: https://en.wikipedia.org/wiki/Media_controls 
if strcmpi(feature_locale.encoding, 'utf-8') 
    RESUME_ICON = char(11208); 
    PAUSE_ICON = char(9208); 
    STEP_ICON = char(9197); 
end 

     
string = struct(... 
    'WINDOW_TITLE', 'GPenSIM real time monitor',... 
    'DASHBOARD_TAB_TITLE', 'Dashboard', ... 
    'TABLE_TAB_TITLE', 'Configuration', ... 
    'TRANS_PANEL_TITLE', 'Transitions', ... 
    'COLUMN_TRANS', 'Transition',... 
    'COLUMN_ENABLED', 'Enabled', ... 
    'COLUMN_FIRING', 'Firing', ... 
    'COLUMN_SHOW', 'Show', ... 
    'PLACE_PANEL_TITLE', 'Token count', ... 
    'COLUMN_PLACE', 'Place',... 
    'COLUMN_TOKEN_COUNT', 'Count',... 
    'COLUMN_PLACE_SHOWN', 'Show',... 
    'LOG_PANEL_TITLE', 'Log', ... 
    'CIRCLE_ICON', CIRCLE_ICON, ... 
    'PAUSE_BUTTON', [PAUSE_ICON ' Pause'], ...%char(9208) => pause icon 
    'STEP_BUTTON', [STEP_ICON ' Step'], ...%char(9197) => next track icon 
    'TICK_DELAY', 'Tick delay: ', ... 
    'RESUME_BUTTON', [RESUME_ICON ' Resume']... % char(11208) => play icon 
); 

  
end  

 

10.1.4 initLiveTokenPlot.m 
function initLiveTokenPlot(self, panel, ~, place_id) 
% initLiveTokenPlot: opens a new window for live plotting of token count in 
% the selected place 
global PN; 

  
% show figure instead if it already exists 
for animline_handle_cell = self.GraphedPlaces 
    animline_handle = animline_handle_cell{1}; % TODO fix 

     
    if isvalid(animline_handle) && ... 
        isequal(place_id, animline_handle.UserData.place_id) 

     
        figure_handle = animline_handle.Parent.Parent; 
        figure(figure_handle); 
        return; 
    end 
end 
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% same structure as initLiveTransPlot(...) 
figure('Name', cell2mat(panel.Title)); 
title(['Place: ' cell2mat(panel.Title)], ... 
    'Interpreter', 'none'); % prevent underscore to subscript conversion 

  
% An animatedline plot is optimized for real time updates 
% the axis and plot is modified at regular intervals 
% changes are shown when drawnow is called. The place_id 
% is stored in the UserData property for use in showData. 
h = animatedline('UserData', struct('place_id', place_id)); 
ax = h.Parent; 
ylabel('Tokens'); 

  

  
if self.IsTimedPN 
    xlabel('Time'); 
    xlim = [PN.current_time - self.GraphWidth, PN.current_time]; 
else 
    xlabel('State'); 
    xlim = [PN.State - self.GraphWidth, PN.State]; 
end 

  
if PN.REAL_TIME 
    xlim = xlim / self.SecondsInDay; 
    % Whenever the axis changes datetick must be updated on the axes 
    addlistener(ax, 'XLim', 'PostSet', @self.axisChangedUpdateDateticks); 
end 
% If end of simulation: PN.LOG exists 

  
% plot all token times from PN.LOG 
[x, y] = self.plotHistoryOfTokenCount( ... 
    place_id, PN.No_of_places); 
ax.YLim = [-0.1, max([y; 10.1])]; 
if PN.REAL_TIME 
    x = x / self.SecondsInDay; 
end 
addpoints(h, x, y); 
ax.XLim = xlim; 
self.GraphedPlaces{end + 1} = h; 

  
end 

 

10.1.5 initLiveTransPlot.m 
function initLiveTransPlot(self, panel, ~, trans_id) 
% initLiveTransPlot: opens a new window for live plotting of transitions 
global PN; 

  
% show figure instead if it already exists 
for animline_handle_cell = self.GraphedTrans 
    animline_handle = animline_handle_cell{1}; % TODO fix 

     
    if isvalid(animline_handle) && ... 
        isequal(trans_id, animline_handle.UserData.trans_id) 

     
        figure_handle = animline_handle.Parent.Parent; 
        figure(figure_handle); 
        return; 
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    end 
end 

  
% Draw the plot in a new window 
figure('Name', cell2mat(panel.Title)); 

  
title(['Transition: ' cell2mat(panel.Title)], ... 
    'Interpreter', 'none'); % prevent underscore to subscript conversion 

  
% An animatedline plot is optimized for real time updates 
% the axis and plot is modified at regular intervals 
% changes are shown when drawnow is called. The transition id 
% is stored in the UserData property for use in showData. 
h = animatedline('UserData', struct('trans_id', trans_id)); 

  
%h.Marker = 'o'; 
% Setup axis and ticks 
ax = h.Parent; 
ax.YLim = [-0.1, 3.1]; 
% panning in the y direction is unnecessary since y is bounded 
pan xon; 
if self.IsTimedPN 
    xlim = [PN.current_time - self.GraphWidth, ... 
        PN.current_time]; 
else 
    xlim = [PN.State - self.GraphWidth, PN.State]; 
end 
if PN.REAL_TIME 
    xlim = xlim / self.SecondsInDay; 
    % Whenever the axis changes datetick needs to be updated on the axes 
    addlistener(ax, 'XLim', 'PostSet', @self.axisChangedUpdateDateticks); 
end 
yticks(ax, 0:3); 
yticklabels(ax, {'inactive', 'enabled', 'firing',... 
    'enabled+firing'}); 

  

  

  
if self.IsTimedPN 
    xlabel('Time'); 
else 
    xlabel('State'); 
end 

  
% if the simulation is finished PN.Firing_Trans_Set is made 
% available in that case PN.*_Trans_Set will be available 
[x,y] = self.plotHistoryOfTransition(... 
    trans_id, PN.No_of_places); 

  
if PN.REAL_TIME 
    x = x / self.SecondsInDay; 
end 
addpoints(h, x, y); 

  
ax.XLim = xlim; 
% The showdata function will update all animatedline handles 
% inside this array with its respective transition. 
self.GraphedTrans{end + 1} = h; 
end 
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10.1.6 log_prnss_ET_FT.m 
function [string] = log_prnss_ET_FT(~, Enabled_Trans_SET, Firing_Trans_SET, 

ETS_index) 

  
% function call inlined and adapted: 
% print_statespace_enabled_and_firing_trans(ETS_index+1) 

  
% The event time is the same for Firing_Trans_SET 
event_time = Enabled_Trans_SET(ETS_index, 1); 

  
enabled_trans = Enabled_Trans_SET(ETS_index, 2:end); 
firing_trans  = Firing_Trans_SET(ETS_index, 2:end); 

  
%inlined: 
%prnss_enabled_trans(enabled_trans, event_time); % 
global PN; 
if (PN.HH_MM_SS), 
    string = ['At time: ', string_HH_MM_SS(event_time),... 
        ',  Enabled transitions are: ']; 
else 
    string = ['At time: ', num2str(event_time), ... 
        ',  Enabled transitions are: ']; 
end; 

  
% row - 2: Enabled Transitions 
et_index = find(enabled_trans); 

  
for j = 1:length(et_index) 
    etn = et_index(j); 
    enabled_event_name = PN.global_transitions(etn).name; 
    string = [string, '   ',enabled_event_name]; 
end; 

  
string = [string newline]; 
%END of prnss_enabled_trans 

  
%inlined: 
%prnss_firing_trans(firing_trans, event_time);   % 

  
if (PN.HH_MM_SS), 
    string = [string 'At time: ', string_HH_MM_SS(event_time), ... 
        ',  Firing transitions are:  ']; 
else 
    string = [string 'At time: ', num2str(event_time), ... 
        ',  Firing transitions are:  ']; 
end; 

  
ft_index = find(firing_trans); 

  
for k = 1:length(ft_index), 
    ftn = ft_index(k); 
    firing_event_name = PN.global_transitions(ftn).name; 
    string = [string, '   ', firing_event_name]; 
end; 
string = ([string newline]); 

  
end 
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10.1.7 log_prnss_state.m 
function [string] = log_prnss_state(~, fired_trans, finishing_time, ... 
                    current_markings,state, virtual_tokens) 
global PN;     
if (PN.HH_MM_SS) 
    string = ['**    Time: ',... 
        string_HH_MM_SS(finishing_time), '   **' newline]; 
else 
    string = ['**    Time: ',... 
        num2str(finishing_time), '   **' newline]; 
end 

  
string = ([string 'State: ', num2str(state) newline]); 
string = ([string 'Fired Transition: ', ... 
    PN.global_transitions(fired_trans).name newline]); 
string = ([string 'Current State: ', ... 
    markings_string(current_markings) newline]);  
string = ([string 'Virtual tokens: ',  ... 
    markings_string(virtual_tokens) newline]); 
% END of inlined prnsss_state    

  
string = [string ' ' newline]; 
string = [string 'Right after new state-',... 
    int2str(state), ' ....', newline]; 

  
end 

 

 

10.1.8 parseArguments.m 
function parseArguments(self, varargin) 
%PARSEARGUMENTS Parse input arguments and apply them to the guiMonitor 
%   Detailed explanation goes here 

  
% TODO consider using inputparser 
% https://se.mathworks.com/help/matlab/ref/inputparser.addparameter.html 

  
if mod(length(varargin), 2) 
    error('guiMonitor: Odd number of arguments'); 
end 

  
for i = 1:2:length(varargin) 
    property = varargin{i}; 
    value = varargin{i + 1}; 

     
    switch property 

         
        case {'WantedDelay', 'GraphWidth'} 
            if ~isreal(value) 
                error(['guiMonitor: ''' property ''' must be a number']); 
            end 
            self.(property) = value; 

             
        case {'ShownTokens', 'ShownTrans'} 
            if ~iscell(value) 
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                error(['guiMonitor: ''' property ''' must be a cell ar-

ray']); 
            end 
            self.(property) = value; 
            % self.ShownTokens/Trans will be replaced with a logical vector 
            % where ones indicate that the place/transition with that index 
            % should be shown: {'p1', 'p3', 'p6'} => [1 0 1 0 0 1] 
            % This will take place in the first call to guiMonitor.showData 

         
        case {'LogAutoScroll', 'ShowLegend'} 
            if ~islogical(value) 
                error(['guiMonitor: ''' property ''' must be a logical']); 
            end 
            self.(property) = value; 

         
        case {'TokenPanelSize', 'TransPanelSize'} 
            if ~isreal(value) || ~isequal(size(value), [1 2]) 
                error(['guiMonitor: ''' property ''' must be a logical']); 
            end 
            self.(property) = value; 

             
        otherwise 
            error(['guiMonitor: property:' property ' does not exist']) 
    end 
end 

 

10.1.9 resizePanels 
 

function resizePanels(~, container, panels, panelSize) 

  
% get container panel dimensions in character units by 
% temporarily changing the units. This will maintain the 
% position while showing in the correct units. 
container.Units = 'characters'; 
container_width = container.InnerPosition(3); 
container_height = container.InnerPosition(4); 
container.Units = 'normalized'; 

  
% dimensions in character dimensions, 19 was found to 
% contain 10 letters of 'M'. GPenSIM truncates all names to 10 
% characters before simulation. 
w = panelSize(1); h = panelSize(2); 
x = 0.00; y = container_height - h; 

  
xmargin = 0.2; ymargin = 0.1; 
% adding this to the position vector will shrink the panel 
% depending on the margin sizes 
transform = [xmargin, ymargin, -2 * xmargin, -2 * ymargin]; 

  
for i = 1:length(panels) 

     
    if (x + w) >= container_width 
        x = 0; y = y - h; 
    end 
    panel = panels{i}; 
    panel.Units = 'characters'; 
    panel.Position = [x y w h] + transform; 
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    panel.Units = 'normalized'; 

     
    x = x + w; 

     
end 

  
end 

 

10.1.10 showData 
function showData(self, LOG, Enabled_Trans_SET, Firing_Trans_SET, SIM_COM-

PLETE) 

  
% extract relevant information from gpensim global object (PN) 
global PN; 
tokens = num2cell(PN.X); 
firing = num2cell(logical(Firing_Trans_SET(end,2:end))); 
enabled = num2cell(logical(Enabled_Trans_SET(end, 2:end))); 

  
% used in order to refer to the log outside showData copy-on-write prevents 
% this from being a performance issue even as the LOG grows over time 
% https://blogs.mathworks.com/loren/2006/05/10/memory-management-for-func-

tions-and-variables/#11 
self.LOG = LOG; 
self.Firing_Trans_SET = Firing_Trans_SET; 
self.Enabled_Trans_SET = Enabled_Trans_SET; 
% initialize the transitions and tokens table on the first function call 
if self.FirstLoop 
    self.FirstLoop = false; % only run once     

     
    if PN.REAL_TIME 
        % disable pause, step and tickdelay controls when in real time 
        self.PlayPauseButton.Enable = 'off'; 
        self.StepButton.Enable = 'off'; 
        self.WantedDelaySlider.Enable = 'off'; 
        self.WantedDelayText.Visible = 'off'; 
    end 

     
    % Check if the simulation is timed, used to decide x axis when 
    % plotting: x axis represent state when time is unavailable 
    self.IsTimedPN = any(PN.Set_of_Firing_Times) || PN.REAL_TIME; 

     
    % Fetch entity names 
    token_names = {PN.global_places(:).name}; 
    trans_names = {PN.global_transitions(:).name}; 

     
    % Show specified tokens (indicated by ones in a logical array) 
    self.ShownTokens = ismember(token_names, self.ShownTokens); 
    self.ShownTrans = ismember(trans_names, self.ShownTrans); 

     
    % If no simulation entities are whitelisted then assume the user 
    % wants to see all entities. 
    if ~any(self.ShownTokens) 
        self.ShownTokens = true(1, PN.No_of_places); 
    end 

     
    if ~any(self.ShownTrans) 
        self.ShownTrans = true(1, PN.No_of_transitions); 
    end 
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    % Initial table data 
    self.TokenTable.Data = [token_names' num2cell(self.ShownTokens')]; 
    self.TransTable.Data = [trans_names' num2cell(self.ShownTrans')]; 

     
    % Printing the first log entry is handled as a special case 
    % TODO refactor into function (ex. firstLog() ) 
    string = ['Simulation of "', PN.name, '":' newline]; 
    string = [string ' ======= State Diagram ======= ' newline]; 
    HH_MM_SS = PN.HH_MM_SS; % printing style for time 

     
    len_ETS = size(Enabled_Trans_SET, 1); 
    Ps = PN.No_of_places; 
    start_time = LOG(1, Ps+5); 
    if (HH_MM_SS) 
        string = [string '**    Time: ', string_HH_MM_SS(start_time), '   

**' newline]; 
    else 
        string = [string '**    Time: ', num2str(start_time), '   **' new-

line]; 
    end 

     
    initial_markings = LOG(1, 1:Ps); % print initial state 
    string = [string 'State:0 (Initial State): ', markings_string(ini-

tial_markings) newline]; 

     
    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
    % Enabled and firing transitions at start 
    ETS_index = 1; 
    if (len_ETS) 
        string = [string 'At start ....' newline]; 
        lines = self.log_prnss_ET_FT(... 
            Enabled_Trans_SET, Firing_Trans_SET, ETS_index); 
        string = [string lines]; 
    end 

     
    string = [string ' ' newline]; 
    % end of change -1 
    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

     
    self.addToLog(string); 

     
end 

  

  
% if the user changed the shown transitions/tokens 
if self.ShownTableNeedsUpdate 
    % reset everything (does not occur often) 
    self.ShownTrans = cell2mat(self.TransTable.Data(:, 2))'; 
    self.resetTransitionPanel(); 
    self.ShownTokens = cell2mat(self.TokenTable.Data(:, 2))'; 
    self.resetTokenPanel(); 
    self.ShownTableNeedsUpdate = 0; 
end 

  
% update transitions shown in dashboard 
index_trans_panels = 1; 
for j = 1:length(self.ShownTrans) 
    if self.ShownTrans(j) 



47 
 

        panel = self.TransPanels{index_trans_panels}; 

         
        newColor = self.getTransColor(enabled{j}, firing{j}); 

         
        % only perform expensive operation when needed 
        if ~isequal(panel.BackgroundColor, newColor) 
            panel.BackgroundColor = newColor; 
        end 

         
        index_trans_panels = index_trans_panels + 1; 
    end 
end 

  
% update tokens shown in dashboard 
index_place_panels = 1; 
for j = 1:length(self.ShownTokens) 
    if self.ShownTokens(j) 
        panel = self.TokenPanels{index_place_panels}; 
        if panel.UserData.currentTokenCount ~= tokens{j} 
            panel.UserData.currentTokenCount = tokens{j}; 
            panel.UserData.text.String = num2str(tokens{j}); 
        end 
        index_place_panels = index_place_panels + 1; 
    end 
end 

  

  
% Transitions with live plot (updating animatedline) 
secondsInDay = 3600 * 60; 
for i = 1:length(self.GraphedTrans) 
    if isvalid(self.GraphedTrans{i}) 
        graph = self.GraphedTrans{i}; 
        trans_id = graph.UserData.trans_id; 
        ax = graph.Parent; 

         
        if self.IsTimedPN 
            x = PN.current_time; 
        else 
            x = PN.State; 
        end 

  
        y = 2 * firing{trans_id} + enabled{trans_id}; 
        if self.IsTimedPN 
            xlim = [PN.current_time - self.GraphWidth, PN.current_time]; 
        else 
            xlim = [PN.State - self.GraphWidth, PN.State]; 
        end 

         
        if PN.REAL_TIME 
            % datetick requires converting from seconds to days 
            xlim = xlim / secondsInDay; 
            x = x / secondsInDay; 
        end 
        ax.XLim = xlim; 

  
        addpoints(graph, x(1:length(y)), y ); 

         
    end 
end 
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% graphed tokens (updating animatedline) 
for i = 1:length(self.GraphedPlaces) 
    if isvalid(self.GraphedPlaces{i}) 
        graph = self.GraphedPlaces{i}; 
        place_id = graph.UserData.place_id; 
        ax = graph.Parent; 

  
        [~, token_counts] = getpoints(graph); 

         
        % first run 
        if isempty(token_counts) 
            [x, y] = self.plotHistoryOfTokenCount(... 
                place_id, PN.No_of_places, LOG); 
        else 
            if self.IsTimedPN 
                x = PN.current_time; 
            else 
                x = PN.State; 
            end 
            y = tokens{place_id}; 
        end 
        xlim = [x(end) - self.GraphWidth, x(end)]; 
        ax.YLim = [-0.1, max([token_counts + 0.1, 10.1])]; 

         
        if PN.REAL_TIME 
            x = x / self.SecondsInDay; 
            xlim = xlim / self.SecondsInDay; 
        end 
        ax.XLim = xlim; 
        addpoints(graph, x, y); 

         

    end 
end 

  
self.updateLog(LOG, Enabled_Trans_SET, Firing_Trans_SET); 

  
drawnow limitrate; % redraws gui, max 20 updates per seconds 

  
if SIM_COMPLETE 
    % Write full log to listbox 
    self.StateLog.String = self.FullLogString; 
    % Move to the most recent entry (bottom of log) 
    self.StateLog.Value = length(self.StateLog.String); 

     
    % Grey out simulation control buttons 
    self.PlayPauseButton.Enable = 'off'; 
    drawnow; 

     
    % prevent any plots accidentaly appearing in the GUI 
    graphics_root = groot(); 
    graphics_root.CurrentFigure = []; 
end 

  

  
if ~PN.REAL_TIME && self.SimulationPaused 
    % When paused the user will be able to scroll through the full log: 
    self.StateLog.String = self.FullLogString; 
    % Move to the most recent entry (bottom of log) 
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    self.StateLog.Value = length(self.StateLog.String); 
    % The user can step through one simulation loop/tick at a time 
    self.StepButton.Enable = 'on'; 
    drawnow; 
    uiwait(self.Window); 
else 

     
    % Add a delay if running in simulation time (not real time) 
    % the time used by the simulation and GUI are subtracted 
    currentTime = 60 * 60 * 24 * datenum(clock()); % seconds since year 0 
    % seconds spent simulating and updating GUI since last loop 
    overheadTime = (currentTime - self.LastTime); 
    % if the overhead is too long (> self.WantedTime) pause will complete 
    % instantly. pause(-1) == pause(0)... 
    pause(self.WantedDelay - overheadTime); 

     
    self.LastTime = currentTime; % used next loop 
end 

  
end 

 

10.1.11 updateLog.m 
function updateLog(self, LOG, Enabled_Trans_SET, Firing_Trans_SET) 
% prnss function from gpensim adapted 
% to enable real time logging 

  

  
global PN; 
% Note: PN.LOG, PN.Enabled_Trans_SET and PN.Firing_Trans_SET are not added 
% to the PN datastructure until the end of the simulation. Since updateLog 
% is meant for use during simulation these parameters must be provided 
% in the input parameters. 
Ps = PN.No_of_places; 
string = ''; 

  
% the Firing_Trans_SET has the same as Enabled_Trans_SET, a "len_FTS" 
% variable is therefore not needed since len_ETS == len_FTS. 
len_ETS = size(Enabled_Trans_SET, 1); 

  
no_of_rows = size(LOG, 1); 

  
% wait for the Transition sets to catch up in case a previously non 
% existing index was referenced 
if self.WaitForETSIndex 
    if self.WaitForETSIndex <= len_ETS 
        lines = self.log_prnss_ET_FT(... 
                Enabled_Trans_SET, Firing_Trans_SET, self.WaitForETSIndex); 
        string = [string lines ' ' newline ' ' newline]; 
        self.WaitForETSIndex = 0; % done waiting for an ETS_index 
    end 
end 

  
if ~self.WaitForETSIndex 
    for row = self.NextLogIndex:no_of_rows 

  
        current_row = LOG(row, :); 
        fired_trans = current_row(Ps+1); 
        if (fired_trans) 
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            state = current_row(Ps+2); 
            ETS_index = current_row(Ps+4);  
            % start_time = current_row(Ps+5); % not used by "prnss" 
            finishing_time = current_row(Ps+6); 
            current_markings = current_row(1:Ps); 
            virtual_tokens = current_row(Ps+7:end);  

  
            lines = self.log_prnss_state(fired_trans, finishing_time, ... 
                    current_markings,state, virtual_tokens); 
            string = [string lines]; 

             
            % Check if the next ETS_index exists 
            if len_ETS >= (ETS_index + 1) 
                % show the enabled and firing transitions 
                lines = self.log_prnss_ET_FT( ... 
                    Enabled_Trans_SET, Firing_Trans_SET, ETS_index + 1); 
                string = [string lines ' ' newline ' ' newline]; 

                 
            % If not: wait for the Transition sets to get populated 
            % for the next loop (see "if self.WaitForETSIndex ..." above) 
            else 
                self.WaitForETSIndex = ETS_index + 1; 
                break; 
            end 
        end 
    end 
    self.NextLogIndex = row + 1; 
end 

  
if ~isempty(string) 
    self.addToLog(string); 
end 

  
end 

 

10.2 Source code: Unfinished elevator example 

10.2.1 main.m 
clear all; clc; 

  
global global_info; 
%global_info.STOP_AT = 30;%current_clock(3) + [0 0 10]; 
global_info.DELTA_TIME = 1; 
global_info.MAX_LOOP = 1000; 
global_info.NO_OF_FLOORS = 3; 
global_info.ELEVATOR_DIRECTION = 'up'; 
pns = pnstruct('pdf'); 

  
%dyn.ft = {}; 
% elevator is on the first floor with 3 passengers inside wanting to go to 
% floor 3 
dyn.m0 = {'p1_floor_elevator', 1, 'p3_passengers', 4}; 

  
pni = initialdynamics(pns, dyn); 
g = guiMonitor('WantedDelay', 0.1); 
sim = gpensim(pni); 
global PN; 
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10.2.2 pdf.m 
function [ pns ] = pdf() 
%TEST_PDF Summary of this function goes here 
%   Detailed explanation goes here 
global global_info; 
top_floor = global_info.NO_OF_FLOORS; 

  
pns.PN_name = 'Elevator'; 

  
pns.set_of_Ps = {}; 
pns.set_of_Ts = {}; 
pns.set_of_As = {}; 

  
% add all floors to indicate elevator position 
for floor_number = 1:top_floor 
    % Add places, transitions and arc connections for nth floor 
    n = num2str(floor_number); 

     
    % Places for each floor 

     
    % people who have called for and are waiting for elevator on nth floor 
    n_waiting = ['p' n '_waiting']; 
    % people on nth floor 
    n_floor = ['p' n '_floor']; 
    % passengers in elevator who wants to go to the nth floor 
    n_passengers = ['p' n '_passengers']; 
    % indicates if the elevator is on the nth floor 
    n_floor_elevator = ['p' n '_floor_elevator']; 

     
    pns.set_of_Ps = [pns.set_of_Ps n_waiting n_floor n_passengers... 
        n_floor_elevator]; 

     
    % Transitions connected to the nth floor 
    % passengers who are waiting for a called elevator 
    n_wait = ['t' n '_wait'];  
    % passengers who are exiting the elevator at this floor 
    n_exit = ['t' n '_exit']; 
    % passengers who entered the elevator 
    n_enter = ['t' n '_enter']; 

     
    pns.set_of_Ts = [pns.set_of_Ts n_exit n_enter n_wait]; 

     
    arcs = {}; 
    % if not on the top floor: add transitions+arcs over the elevator 
    if ~(floor_number == top_floor) 
        n_up = ['t' n '_up']; 
        from_above = ['t' num2str(floor_number + 1) '_down']; 
        pns.set_of_Ts = [pns.set_of_Ts n_up]; 
        arcs = [arcs... 
            n_floor_elevator, n_up, 1, ... 
            from_above, n_floor_elevator, 1, ... 
        ]; 
    end 

     
    % if not on the bottom floor: add transitions+arcs under the elevator 
    if ~(floor_number == 1) 
        from_below = ['t' num2str(floor_number - 1) '_up']; 
        n_down = ['t' n '_down']; 
        pns.set_of_Ts = [pns.set_of_Ts n_down]; 
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        arcs = [arcs... 
            n_floor_elevator, n_down, 1, ... 
            from_below, n_floor_elevator, 1, ... 
        ]; 
    end 

     

     

     
    % Arcs for each floor 
    arcs = [arcs ... 
        n_floor_elevator, n_exit, 1, ... 
        n_exit, n_floor_elevator, 1, ... 
        n_floor_elevator, n_enter, 1, ... 
        n_enter, n_floor_elevator, 1, ... 
        ... 
        n_passengers, n_exit, 1, ... 
        n_exit, n_floor, 1, ... 
        n_floor, n_wait, 1, ... 
        n_wait, n_waiting, 1, ... 
        n_waiting, n_enter, 1, ... 
    ]; 

  
    % when a passenger enters (n_enter) he can go to any other 
    % floor. Passengers who are in an elevator and wants to go to floor m 
    % are indicated as a token in place pm_passengers. 
    for m = 1:top_floor 
        if m ~= floor_number 
            m_passengers = ['p' num2str(m) '_passengers' ]; 
            arcs = [arcs, n_enter, m_passengers, 1]; 
        end 
    end 

     

    pns.set_of_As = [pns.set_of_As arcs]; 
end 

  

  
end 

 

10.2.3 passengersWantDirection.m 
function [wantDirection] = passengersWantDirection(current_floor, up) 
%PASSENGERSWANTDIRECTION Check if any passengers needs the elevator to go 
%in a given direcion 
%   Detailed explanation goes here 
global global_info; 

  
% Check floors depending on direction 

  
% check floors above current floor if going up 
if up 
    floorsToCheck = (current_floor + 1):global_info.NO_OF_FLOORS; 

  
% check floors below current floor if going down 
else 
    floorsToCheck = 1:(current_floor - 1); 
end 

  
for k = floorsToCheck 
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    k_passengers = ['p' num2str(k) '_passengers']; % waiting to exit eleva-

tor 
    k_waiting = ['p' num2str(k) '_waiting']; % waiting to enter elevator 

     
    % if passengers want to exit or are waiting to 
    % enter the elevator on the k-th floor return true 
    if ntokens(k_passengers) || ntokens(k_waiting) 
        wantDirection = true; 
        return; 
    end 
end 

  
wantDirection = false; 

  
end 

  

 

10.2.4 COMMON_PRE.m 
function [fire,transition] = COMMON_PRE(transition) 
%COMMON_PRE Summary of this function goes here 
%   Detailed explanation goes here 
global global_info; 
top_floor = global_info.NO_OF_FLOORS; 
fire = 1; 

  
name = split(transition.name(2:end), '_'); 

  
current_floor = str2double(name(1)); 
type = join(name{2:end}); 

  

  
down = isequal(type, 'down'); 
previous_direction = global_info.ELEVATOR_DIRECTION; 

  
if isequal(type, 'up') 
    needToGoUp = passengersWantDirection(current_floor, true); 
    % check if we need to go up 
    if needToGoUp 
        % if the elevator was already going up then we continue 
        if isequal(previous_direction, 'up') 
            fire = 1; 
            return; 
            % if elevator is on the way down 
        else 
            % only reverse if we dont need to go down 
            needToGoDown = passengersWantDirection(current_floor, false); 
            if ~needToGoDown 
                global_info.ELEVATOR_DIRECTION = 'down'; 
                fire = 1; 
            else 
                fire = 0; 
            end 
            return; 
        end 

         
    % Don't need to go up 
    else 
        fire = 0; 
        needToGoDown = passengersWantDirection(current_floor, false); 
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        if needToGoDown 
            global_info.ELEVATOR_DIRECTION = 'down'; 
        else 
            % dont need to go up or down, stay at current floor 
            global_info.ELEVATOR_DIRECTION = 'stay'; 
        end  
    end 
end 

  
if isequal(type, 'down') 
    needToGoDown = passengersWantDirection(current_floor, false); 
    % check if we need to go down 
    if needToGoDown 
        % if the elevator was already going down then we continue 
        if isequal(previous_direction, 'down') 
            fire = 1; 
            return; 

         
        % if elevator is on the way up 
        else 
            % only reverse if we dont need to go up 
            needToGoUp = passengersWantDirection(current_floor, true); 
            if ~needToGoUp 
                global_info.ELEVATOR_DIRECTION = 'up'; 
                fire = 1; 
            else 
                fire = 0; 
            end 
            return; 
        end 

         
    % Don't need to go down 
    else 
        fire = 0; 
        needToGoUp = passengersWantDirection(current_floor, true); 
        if needToGoUp 
            global_info.ELEVATOR_DIRECTION = 'up'; 
        else 
            % dont need to go up or down, stay at current floor 
            global_info.ELEVATOR_DIRECTION = 'stay'; 
        end  
    end 
end 
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