Система Массового Обслуживания
Объект исследования: процесс пропуска товаров через пункт пропуска, рассматриваемый как система массового обслуживания.

Цель: разработка комплекса методик статистической оценки пропускной способности каналов обслуживания, основанных на использовании имитационной модели функционирования автомобильного пункта пропуска.

Описание интерфейса
Программа состоит из окон «Введение параметров», «Моделирование СМО» и «Графики и статистики».
Форма «Введение параметров» ( f2 ) :

· Количество каналов (натуральное число)
· Максимальная длина очереди (целое неотрицательное число)
· «Загрузить из файла» (введение данных через Excel-файл. Файл содержит 1 колонку данных про время между прибытиями заявок, или 2 колонки : время между прибытиями заявок и время обслуживания)
· «Сгенерировать системой»:

· Прибытие заявок (все параметры действительные положительные числа, целая часть отделяется точкой, например, «2.1»)
· Обслуживание заявок (все параметры действительные положительные числа, целая часть отделяется точкой, например, «2.1»)
· Кнопка «Ввести параметры». Переход к моделированию системы.
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Форма «Моделирование СМО» ( SMO_run ):

· Таблица выходных данных модели.
· Таблица «Данные по каналам».
· График «Поступление заявок в каналы» (Отображает кол-во заявок в обслуживании + в очереди).
· Поле «Max количество заявок», которое может обслужить система (натуральное число).
· Поле «Всего заявок», которое обработала система.
· Поле «Кол-во отказов», которых было у системы.
· Поле «Время работы»: отображает системное время.
· Кнопка «Запуск» (Запускает систему).
· Кнопка «Стоп» (Получает последнюю ожидающую заявку, обрабатывает все заявки в системе и останавливается).
· Кнопки «Сохранить данные» (активируются после завершения моделирования; сохраняет данные соответствующей таблицы в .xls файл).
· Кнопка «Графики и статистики» ( переход к графикам и статистикам ).
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Форма «Графики и статистики» (grafiki):

· Меню выбора графиков : «Распределение времени ожидания F1», «Распределение числа заявок в очереди F2»
· График «Эмпирическая ф-ция распределения» (F(x)=
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· График «Функция вероятности» (
[image: image4.wmf]])
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, интервалы (xm,xm+1] берутся одинаковой длинны и их кол-во = K – вводится пользователем).
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Лістинг програми

f2.m

function varargout = f2(varargin)
% F2 M-file for f2.fig
%      F2, by itself, creates a new F2 or raises the existing
%      singleton*.
%
%      H = F2 returns the handle to a new F2 or the handle to
%      the existing singleton*.
%
%      F2('CALLBACK',hObject,eventData,handles,...) calls the local
%      function named CALLBACK in F2.M with the given input arguments.
%
%      F2('Property','Value',...) creates a new F2 or raises the
%      existing singleton*.  Starting from the left, property value pairs are
%      applied to the GUI before f2_OpeningFcn gets called.  An
%      unrecognized property name or invalid value makes property application
%      stop.  All inputs are passed to f2_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 f2
% Last Modified by GUIDE v2.5 19-Mar-2010 00:16:59
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @f2_OpeningFcn, ...
                   'gui_OutputFcn',  @f2_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 f2 is made visible.
function f2_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 f2 (see VARARGIN)
% Choose default command line output for f2
handles.output = hObject;
global DATA;
global inread;
global obread;
DATA=zeros(1,9);
DATA(1,1:9)=[0 0 0 0 0 0 0 0 0];
inread=false;
obread=false;
% Update handles structure
guidata(hObject, handles);
% UIWAIT makes f2 wait for user response (see UIRESUME)
% uiwait(handles.figure1);
% --- Outputs from this function are returned to the command line.
function varargout = f2_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;
% --- Executes on button press in pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
global Nkan;
global MaxOchered;
global M1;
global K1;
global a1;
global b1;
global M2;
global K2;
global a2;
global b2;
global inread;
global obread;
global DATAread;
global DATA;
DATA(1,1:9)=[0 0 0 0 0 0 0 0 0];
Nkan=str2num(get(handles.edit8,'String'));
MaxOchered=str2num(get(handles.edit15,'String'));
if(inread==false)    
    M1=str2double(get(handles.edit9,'String'));
    K1=str2double(get(handles.edit10,'String'));
    a1=str2double(get(handles.edit16,'String'));
    b1=str2double(get(handles.edit17,'String'));
else
    len=max(size(DATAread));
    DATA(1:len,1)=DATAread(1:len,1);
end
if(obread==false)
    M2=str2double(get(handles.edit12,'String'));
    K2=str2double(get(handles.edit13,'String'));
    a2=str2double(get(handles.edit18,'String'));
    b2=str2double(get(handles.edit19,'String'));
else
%    len=max(size(DATAread));
%    DATA(1:len,5)=DATAread(1:len,2);
end
figure(SMO_run);
function edit8_Callback(hObject, eventdata, handles)
% hObject    handle to edit8 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit8_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit8 (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
function edit9_Callback(hObject, eventdata, handles)
% hObject    handle to edit9 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit9_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit9 (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
function edit10_Callback(hObject, eventdata, handles)
% hObject    handle to edit10 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit10_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit10 (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
function edit11_Callback(hObject, eventdata, handles)
% hObject    handle to edit11 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit11_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit11 (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
function edit12_Callback(hObject, eventdata, handles)
% hObject    handle to edit12 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit12_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit12 (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
function edit13_Callback(hObject, eventdata, handles)
% hObject    handle to edit13 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit13_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit13 (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
function edit14_Callback(hObject, eventdata, handles)
% hObject    handle to edit14 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit14_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit14 (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
function edit15_Callback(hObject, eventdata, handles)
% hObject    handle to edit15 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit15_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit15 (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
function edit16_Callback(hObject, eventdata, handles)
% hObject    handle to edit16 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit16_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit16 (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
function edit17_Callback(hObject, eventdata, handles)
% hObject    handle to edit17 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit17_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit17 (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
function edit18_Callback(hObject, eventdata, handles)
% hObject    handle to edit18 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit18_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit18 (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
function edit19_Callback(hObject, eventdata, handles)
% hObject    handle to edit19 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- Executes during object creation, after setting all properties.
function edit19_CreateFcn(hObject, eventdata, handles)
% hObject    handle to edit19 (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 radiobutton1.
function radiobutton1_Callback(hObject, eventdata, handles)
% hObject    handle to radiobutton1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% Hint: get(hObject,'Value') returns toggle state of radiobutton1
% --- Executes on button press in radiobutton2.
function radiobutton2_Callback(hObject, eventdata, handles)
% hObject    handle to radiobutton2 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% Hint: get(hObject,'Value') returns toggle state of radiobutton2
% --- Executes when selected object is changed in uipanel4.
function uipanel4_SelectionChangeFcn(hObject, eventdata, handles)
% hObject    handle to the selected object in uipanel4 
% eventdata  structure with the following fields (see UIBUTTONGROUP)
%   EventName: string 'SelectionChanged' (read only)
%   OldValue: handle of the previously selected object or empty if none was selected
%   NewValue: handle of the currently selected object
% handles    structure with handles and user data (see GUIDATA)
global DATA;
global DATAread;
global inread;
global obread;
    switch get(eventdata.NewValue,'Tag')
    case 'radiobutton2'
        inread=false;
        obread=false;
        set(handles.edit9, 'Enable','on');
        set(handles.edit10, 'Enable','on');
        set(handles.edit16, 'Enable','on');
        set(handles.edit17, 'Enable','on');       
        set(handles.edit12, 'Enable','on');
        set(handles.edit13, 'Enable','on');
        set(handles.edit18, 'Enable','on');
        set(handles.edit19, 'Enable','on');         
    case 'radiobutton1'
        inread=true;   
        [filename, pathname] = uigetfile('*.xls');
        if (filename ~= 0)
            DATAread = xlsread(strcat(pathname, filename));
            set(handles.edit9, 'Enable','off');
            set(handles.edit10, 'Enable','off');
            set(handles.edit16, 'Enable','off');
            set(handles.edit17, 'Enable','off');
            if( min(size(DATAread))==2)
                obread=true;
                set(handles.edit12, 'Enable','off');
                set(handles.edit13, 'Enable','off');
                set(handles.edit18, 'Enable','off');
                set(handles.edit19, 'Enable','off');            
            end   
        else
           set(handles.radiobutton2,'Value',1.0);
        end
    end
SMO_run.m
function varargout = SMO_run(varargin)
% SMO_RUN M-file for SMO_run.fig
%      SMO_RUN, by itself, creates a new SMO_RUN or raises the existing
%      singleton*.
%
%      H = SMO_RUN returns the handle to a new SMO_RUN or the handle to
%      the existing singleton*.
%
%      SMO_RUN('CALLBACK',hObject,eventData,handles,...) calls the local
%      function named CALLBACK in SMO_RUN.M with the given input arguments.
%
%      SMO_RUN('Property','Value',...) creates a new SMO_RUN or raises the
%      existing singleton*.  Starting from the left, property value pairs are
%      applied to the GUI before SMO_run_OpeningFcn gets called.  An
%      unrecognized property name or invalid value makes property application
%      stop.  All inputs are passed to SMO_run_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 SMO_run
% Last Modified by GUIDE v2.5 22-Mar-2010 19:43:08
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @SMO_run_OpeningFcn, ...
                   'gui_OutputFcn',  @SMO_run_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 SMO_run is made visible.
function SMO_run_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 SMO_run (see VARARGIN)
% Choose default command line output for SMO_run
handles.output = hObject;
% Update handles structure
guidata(hObject, handles);
% UIWAIT makes SMO_run wait for user response (see UIRESUME)
% uiwait(handles.figure1);
% --- Outputs from this function are returned to the command line.
function varargout = SMO_run_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;
% --- Executes on selection change in listbox1.
function listbox1_Callback(hObject, eventdata, handles)
% hObject    handle to listbox1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% Hints: contents = get(hObject,'String') returns listbox1 contents as cell array
%        contents{get(hObject,'Value')} returns selected item from listbox1
% --- Executes during object creation, after setting all properties.
function listbox1_CreateFcn(hObject, eventdata, handles)
% hObject    handle to listbox1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
% 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 pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
global stat1;
stat1=false;
% --- Executes on button press in pushbutton2.
function pushbutton2_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton2 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
global Nkan; %кол-во каналов
global MaxOchered; %максимальная длина очереди
global M1;
global K1;
global a1;
global b1;
global M2;
global K2;
global a2;
global b2;
global DATA;
global DATAread;
global stat1;
global inread;
global obread;
global Now_Time;
global Nzaj;
global Otkaz;
    set(handles.pushbutton3,'Enable','off');
    set(handles.pushbutton4,'Enable','off');
    set(handles.pushbutton5,'Enable','off');
DATA=zeros(1,9);
DATAkan=zeros(Nkan,3);
set(handles.uitable1,'Data',[0 0 0 0 0 0 0 0 0]);
set(handles.uitable2,'Data',[0 0 0]);
Otkaz=0;
Nzaj=0; %номер заявки
Zagr=zeros(1,Nkan); %время загруженности по каналам - сумма времени обслуживания очереди
NOchered=zeros(1,Nkan);  %размеры очередей по каналам
NomOchered=zeros(Nkan,MaxOchered); %номера заявок по каналам в очереди
InZaj=zeros(1,100000); %время прибытия заявок
GetZaj=zeros(1,100000); %начало обслуживания
ObslZaj=zeros(1,100000); %время обслуживания
Prostoj=zeros(1,Nkan); %время простоя каналов
%кол-во уже обслуженных = Nzaj-Otkazu
%графики на 1 - свободны
graf=zeros(Nkan,MaxOchered);
for i=1:1:Nkan
    graf(i,1)=0.1;    
end
axes(handles.axes1);
axis([0 Nkan+1 0 MaxOchered+1]);
cla
hold on
bar(graf,'stacked');
Begin_Time=0;
shag=0.01;
eps=shag*0.99;
Now_Time=Begin_Time;
pause(1);
%t1=0;t2=0;
%t1=cputime;
%TT=0;
stat1=true;
while(stat1)    
%Приход следующей заявки
if(Nzaj>0)
    if(inread==false)
        InZaj(Nzaj+1)=InZaj(Nzaj)+fbeta(a1,b1,M1,K1);    
    else
        InZaj(Nzaj+1)=InZaj(Nzaj)+DATAread(Nzaj+1,1);
    end
else
    if(inread==false)
        InZaj(Nzaj+1)=fbeta(a1,b1,M1,K1)+Begin_Time;    
    else
        InZaj(Nzaj+1)=DATAread(Nzaj+1,1)+Begin_Time;    
    end
end
if(obread==false)
    ObslZaj(Nzaj+1)=fbeta(a2,b2,M2,K2);
else
    ObslZaj(Nzaj+1)=DATAread(Nzaj+1,2);
end
%обслуживание пришедших уже заявок
stat=true;
while(stat)
    Now_Time=Now_Time+shag;    
    q=0;
    %prosmotr_kanalov    
    for i=1:1:Nkan
        if(NOchered(i)>0) %в канале есть заявка
            Zagr(i)=max(0,Zagr(i)-shag);
            if(Now_Time+eps>GetZaj(NomOchered(i,1))+ObslZaj(NomOchered(i,1))) %заявка закончилась                
                %конец ослуживания ...........                
                graf(i,NOchered(i)+1)=0;
                %окончание обслуживания
                DATA(NomOchered(i,1),3)=GetZaj(NomOchered(i,1))+ObslZaj(NomOchered(i,1));
                %длительность обслуживания
                DATA(NomOchered(i,1),5)=ObslZaj(NomOchered(i,1));
                %общее время пребывания
                DATA(NomOchered(i,1),8)=GetZaj(NomOchered(i,1))-InZaj(NomOchered(i,1))+ObslZaj(NomOchered(i,1));
                q=1;                
                for o=2:1:NOchered(i) %сдвигаем очередь
                    NomOchered(i,o-1)=NomOchered(i,o);                                        
                end
                NOchered(i)=NOchered(i)-1;
                DATAkan(i,1)=max(NOchered(i)-1,0);
                DATAkan(i,2)=DATAkan(i,2)+1;
                if(NOchered(i)>0)
                    %Простой заявки до обслуживания
                    DATA(NomOchered(i,1),6)=GetZaj(NomOchered(i,1))-InZaj(NomOchered(i,1));
                    %начало обслуживание
                    DATA(NomOchered(i,1),2)=GetZaj(NomOchered(i,1));
                end
                set(handles.uitable1,'Data',DATA(1:Nzaj,1:9));
            end
        else
            Prostoj(i)=Prostoj(i)+shag;
        end
    end    
    if(q==1)        
        cla
        hold on
        bar(graf,'stacked');
        DATAkan(1:Nkan,3)=Prostoj(1:Nkan);
        set(handles.uitable2,'Data',DATAkan);
    end
%    t2=cputime;
%    TT=TT+shag*60;
%        if(shag*60<t2-t1)
%        shag*60-(t2-t1)
%    end
%    pause(shag*60-(t2-t1)); % min
%    set(handles.text10,'String',strcat('Время работы : ',num2str(TT/60)));
%    t1=t2;
if(Now_Time-fix(Now_Time)<shag)
    set(handles.text10,'String',strcat('Время работы : ',num2str(Now_Time)));
end
    pause(0.001);
    if(InZaj(Nzaj+1)<=Now_Time+eps)    
        stat=false;
    end
end
%Добавление новой заявки в очередь и подсчет времени прихода следующей
Nzaj=Nzaj+1;
%lin='Время :'+Now_Time+' Поступила заявка №'+num2str(N);
%set(handles.listbox1.String,char(handles.listbox1.String,lin));
DATA(Nzaj,1)=InZaj(Nzaj);
%Проверка отказа
if(min(NOchered)-1==MaxOchered) 
    %Отказ
    Otkaz=Otkaz+1;
    DATA(Nzaj,2)=0;
    DATA(Nzaj,3)=0;
    DATA(Nzaj,4)=0;
    DATA(Nzaj,5)=0;
    DATA(Nzaj,6)=0;
    DATA(Nzaj,7)=MaxOchered;
    DATA(Nzaj,8)=0;
    DATA(Nzaj,9)=-1;
    set(handles.text4,'String',num2str(Otkaz));
else
    %В очередь
    %находим в какой канал поместить - k
    k=1;
    x=min(NOchered);
    if(x==0)        
        y=min(Prostoj);
        for i=1:1:Nkan
            if((NOchered(i)==x) & (Prostoj(i)>=y)) %без очереди и макс простоем
                y=Prostoj(i);
                k=i;
            end
        end
    else
        y=max(Zagr);
        for i=1:1:Nkan
            if((NOchered(i)==x) &(Zagr(i)<=y)) %с минимальной очередью и минимальной загруженостью
                y=Zagr(i);
                k=i;
            end
        end
    end
    NOchered(k)=NOchered(k)+1;
    NomOchered(k,NOchered(k))=Nzaj;
    if(NOchered(k)==1)
        GetZaj(Nzaj)=InZaj(Nzaj);
        Prostoj(k)=Prostoj(k)+GetZaj(Nzaj)-Now_Time;
        DATAkan(k,3)=Prostoj(k);
        %начало обслуживания
        DATA(Nzaj,2)=GetZaj(Nzaj);
        %простой заявки до обслуживания=0
        DATA(Nzaj,6)=0;
    else
        GetZaj(Nzaj)=GetZaj(NomOchered(k,NOchered(k)-1))+ObslZaj(NomOchered(k,NOchered(k)-1));
    end
    Zagr(k)=Zagr(k)+ObslZaj(Nzaj);
    %простой канала до обслуживания
    DATA(Nzaj,4)=Prostoj(k);
    %длина очереди
    DATA(Nzaj,7)=NOchered(k)-1;
    DATA(Nzaj,9)=k;
    set(handles.uitable1,'Data',DATA(1:Nzaj,1:9));
    DATAkan(k,1)=NOchered(k)-1;%всегда >=0
    set(handles.uitable2,'Data',DATAkan);
    graf(k,NOchered(k)+1)=1;
    hold on
    bar(graf,'stacked'); 
    set(handles.text8,'String',num2str(Nzaj));
end
%stat1=false
q1=0;
if(obread==true | inread==true)    
    [q1 q2] = size(DATA);
else
    q1=str2num(get(handles.edit1,'String'));    
end
    if(Nzaj>=q1)
        stat1=false;
    end
end
%доработка пришедших заявок
if(max(NOchered)>0) 
    stat=true;
end
while(stat)
    Now_Time=Now_Time+shag;    
    q=0;
    %prosmotr_kanalov    
    for i=1:1:Nkan
        if(NOchered(i)>0) %в канале есть заявка
            Zagr(i)=max(0,Zagr(i)-shag);
            if(Now_Time+eps>GetZaj(NomOchered(i,1))+ObslZaj(NomOchered(i,1))) %заявка закончилась                
                %конец ослуживания ...........                
                graf(i,NOchered(i)+1)=0;
                %окончание обслуживания
                DATA(NomOchered(i,1),3)=GetZaj(NomOchered(i,1))+ObslZaj(NomOchered(i,1));
                %длительность обслуживания
                DATA(NomOchered(i,1),5)=ObslZaj(NomOchered(i,1));
                %общее время пребывания
                DATA(NomOchered(i,1),8)=GetZaj(NomOchered(i,1))-InZaj(NomOchered(i,1))+ObslZaj(NomOchered(i,1));
                q=1;                
                for o=2:1:NOchered(i) %сдвигаем очередь
                    NomOchered(i,o-1)=NomOchered(i,o);                                        
                end
                NOchered(i)=NOchered(i)-1;
                DATAkan(i,1)=max(NOchered(i)-1,0);
                DATAkan(i,2)=DATAkan(i,2)+1;
                if(NOchered(i)>0)
                    %Простой заявки до обслуживания
                    DATA(NomOchered(i,1),6)=GetZaj(NomOchered(i,1))-InZaj(NomOchered(i,1));
                    %начало обслуживание
                    DATA(NomOchered(i,1),2)=GetZaj(NomOchered(i,1));
                end
                set(handles.uitable1,'Data',DATA(1:Nzaj,1:9));
            end
        else
            Prostoj(i)=Prostoj(i)+shag;
        end
    end    
    if(q==1)        
        cla
        hold on
        hLine=bar(graf,'stacked');
        DATAkan(1:Nkan,3)=Prostoj(1:Nkan);
        set(handles.uitable2,'Data',DATAkan);
    end
%    t2=cputime;
%    TT=TT+shag*60;
%    if(shag*60<t2-t1)
%        shag*60-(t2-t1)
%    end
%    pause(shag*60-(t2-t1)); % min
%    set(handles.text10,'String',strcat('Время работы : ',num2str(TT/60)));
%    t1=t2;
    pause(0.001);
if(Now_Time-fix(Now_Time)<shag)
    set(handles.text10,'String',strcat('Время работы : ',num2str(Now_Time)));
end
    if(max(NOchered)==0)    
        stat=false;
    end
end    
if(Nzaj>0)
    set(handles.pushbutton3,'Enable','on');
    set(handles.pushbutton4,'Enable','on');
    set(handles.pushbutton5,'Enable','on');
    h = warndlg('Расчет закончен!');
end
% --- Executes on button press in pushbutton3.
function pushbutton3_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton3 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
[filename, pathname] = uiputfile('*.xls');
xlswrite(strcat(pathname, filename),get(handles.uitable1,'Data'));
h = warndlg('Таблица результатов сохранена!');
% --- 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)
[filename, pathname] = uiputfile('*.xls');
xlswrite(strcat(pathname, filename),get(handles.uitable2,'Data'));
h = warndlg('Данные по каналам сохранены!');
% --- Executes on button press in pushbutton5.
function pushbutton5_Callback(hObject, eventdata, handles)
% hObject    handle to pushbutton5 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
global TABLE;
TABLE=get(handles.uitable1,'Data');
figure(grafiki);
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)
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- 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
grafiki.m
function varargout = grafiki(varargin)
% GRAFIKI M-file for grafiki.fig
%      GRAFIKI, by itself, creates a new GRAFIKI or raises the existing
%      singleton*.
%
%      H = GRAFIKI returns the handle to a new GRAFIKI or the handle to
%      the existing singleton*.
%
%      GRAFIKI('CALLBACK',hObject,eventData,handles,...) calls the local
%      function named CALLBACK in GRAFIKI.M with the given input arguments.
%
%      GRAFIKI('Property','Value',...) creates a new GRAFIKI or raises the
%      existing singleton*.  Starting from the left, property value pairs are
%      applied to the GUI before grafiki_OpeningFcn gets called.  An
%      unrecognized property name or invalid value makes property application
%      stop.  All inputs are passed to grafiki_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 grafiki
% Last Modified by GUIDE v2.5 19-Mar-2010 07:46:03
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @grafiki_OpeningFcn, ...
                   'gui_OutputFcn',  @grafiki_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 grafiki is made visible.
function grafiki_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 grafiki (see VARARGIN)
% Choose default command line output for grafiki
handles.output = hObject;
global TABLE;
global Nzaj;
global Otkaz;
global Now_Time;
if(Nzaj>1)
set(handles.text1,'String',strcat('Среднее кол-во заявок за 1 ед. времени = ',num2str((Nzaj-Otkaz)/Now_Time)));
set(handles.text2,'String',strcat('Средней % отказа заявок = ',num2str(Otkaz/Nzaj)));
ozh=0;
for i=1:1:Nzaj
    if(TABLE(i,9)>0)
        ozh=ozh+TABLE(i,6);
    end
end
ozh=ozh/(Nzaj-Otkaz);
set(handles.text3,'String',strcat('Среднее время ожидания в очереди = ',num2str(ozh)));
kol=0;
for i=1:1:Nzaj
    if(TABLE(i,9)>0)
        kol=kol+TABLE(i,6);
    end
end
kol=kol/Now_Time;
set(handles.text4,'String',strcat('Среднее кол-во заявок в очереди = ',num2str(kol)));
kol=0;
for i=1:1:Nzaj
    if(TABLE(i,9)>0)
        kol=kol+TABLE(i,8);
    end
end
kol=kol/Now_Time;
set(handles.text5,'String',strcat('Среднее кол-во заявок в системе = ',num2str(kol)));
M1=0;
for i=2:1:Nzaj
    M1=M1+TABLE(i,1)-TABLE(i-1,1);
end
M1=M1/(Nzaj-1);
set(handles.text10,'String',strcat('Оценка M1 = ',num2str(M1)));
M2=0;
for i=1:1:Nzaj
    M2=M2+TABLE(i,5);
end
M2=M2/Nzaj;
set(handles.text11,'String',strcat('Оценка M2 = ',num2str(M2)));
end
% Update handles structure
guidata(hObject, handles);
% --- Outputs from this function are returned to the command line.
function varargout = grafiki_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;
% --- Executes on selection change in popupmenu1.
function popupmenu1_Callback(hObject, eventdata, handles)
% hObject    handle to popupmenu1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% Hints: contents = get(hObject,'String') returns popupmenu1 contents as cell array
%        contents{get(hObject,'Value')} returns selected item from popupmenu1
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
tex = str2double(get(hObject, 'String'));
if isnan(tex)
    set(hObject, 'String', 0);
    errordlg('Input must be a number','Error');
end
% --- 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 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)
handles.output = hObject;
global TABLE;
global Nzaj;
global Otkaz;
global Now_Time;
vub=zeros(1,1);
%Ожидание в очереди 6
n=0;
if(get(handles.popupmenu1,'Value')==1)
for i=1:1:Nzaj
    if(TABLE(i,9)>0)
        n=n+1;
        vub(n)=TABLE(i,6);        
    end
end
vub=sort(vub);
F1=zeros(1,n);
for i=1:1:n
    F1(i)=i;
end;
F1=F1./n;
axes(handles.axes1);
cla
%axis([0 max(vub)+1 0 1.2]);
bar([vub max(vub)+1],[F1 1],'histc');
axis([-0.2 max(vub)+0.2 0 1.2]);
grid on;
hold on
left=min(vub);
right=max(vub);
k=str2num(get(handles.edit1,'String'));
h=(right-left)/k;
x=zeros(1,k);
% Статистический ряд
[m, xs]= hist(vub,k);
% Относительные частоты
p=m/n;
% Гистограмма
F=p/h;    
axes(handles.axes2);
cla
bar(xs,F,'histc');
axis([xs(1)-0.2 max(xs)+0.2 0 max(F)+0.2]);
grid on;
hold on
elseif(get(handles.popupmenu1,'Value')==2)
    vub=zeros(1,fix(Now_Time*100)+1);
    for i=1:1:fix(Now_Time*100)+1
        for o=1:1:Nzaj
            if((TABLE(o,9)>0) & (TABLE(o,1)*100+1<=i) & (TABLE(o,2)*100+1>=i))
                vub(i)=vub(i)+1;
            end
        end
    end    
    vub=sort(vub);
    n=max(vub); %максимальная длина очереди
    w=zeros(1,n+1);
    for i=1:1:max(size(vub))
        w(vub(i)+1)=w(vub(i)+1)+1;
    end
    f=w./sum(w);
F1=zeros(1,n+2);
for i=1:1:n+1
    F1(i+1)=sum(f(1:i));
end;
axes(handles.axes1);
cla
bar(-1:1:n+1,[F1 1],'histc');
axis([-1 n+1 0 1.2]);
grid on;
hold on
% Гистограмма
axes(handles.axes2);
cla
bar(-1:1:n+1,[0 f 0],0.2);
axis([-1 n+1 0 max(f)+0.2]);
grid on;
hold on
end
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