JTOJATOK A

Konx nmporpamu

climate_monitoring_simulation:

function climate_monitoring_simulation

hFig = figure('Name', 'Cuctema Monitopunry KimimMaTuaHux
[TapameTpis', ...

'‘NumberTitle', 'off, ...
'Position’, [100, 100, 600, 500]);

% I'padiku a1st BimoOpakeHHs JTaHUX
hAxesTemp = subplot(2, 1, 1, 'Parent’, hFig);
hAxesHumidity = subplot(2, 1, 2, 'Parent’, hFig);

numPoints = 100;
temperatureData = NaN(numPoints, 1);
humidityData = NaN(numPoints, 1);

timeData = 1:numPoints;

targetTemp = 22;
targetHumidity = 50;
currentTemp = 22;

currentHumidity = 50;

broker = MQTTBroker();
if isempty(broker)

error('He Bpanocs ctBoputu 6pokepa MQTT.");
end

publisher = MQTTClient(broker, ‘climate/parameters’,



@updatelLog);
if isempty(publisher)
error('He Bmanocs crBoputu kiaieara MQTT.");
end
subscriber = MQTTSubscriber(@updateLog);
If isempty(subscriber)
error('He Baanocs ctBoputu nignucyBaua MQTT.");
end

broker.subscribe('climate/parameters’, subscriber);

% CTBOpEHHS BIKHA KYpHATY

hLogFig = figure('Name', "Kypuax MQTT, ...
'‘NumberTitle', 'off, ...
'Position’, [720, 100, 600, 500]);

uicontrol('Style’, ‘text’, ‘Position’, [20, 415, 150, 20], 'String’,
Tlorouna Temmepatypa (°C):', 'Parent’, hLogFig);

hCurrentTemp = uicontrol('Style’, ‘text’, ‘Position’, [180, 415,
100, 20], 'String’, 'H/1', 'Parent’, hLogFig);

uicontrol('Style’, ‘text’, 'Position’, [20, 385, 150, 20], 'String’,
Tlorouna Bonoricts (%):', 'Parent’, hLogFig);

hCurrentHumidity = uicontrol('Style', 'text’, 'Position’, [180,
385, 100, 20], 'String’, 'H/1', 'Parent’, hLogFig);

uicontrol('Style’, 'pushbutton’, ‘Position’, [300, 405, 200, 30],
'String', 'Bcranosutu Ilapamerpu’, 'Parent’, hLogFig, ...

‘Callback’, @openParameterWindow);

% BikHO xKypHaITY

hLogBox = uicontrol('Style', 'listbox’, 'Position’, [20, 20, 560,
350], 'Parent’, hLogFig);

% Taitmep 111 OHOBJICHHS TaHUX
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t = timer('ExecutionMode’, ‘fixedRate', 'Period’, 1, 'TimerFcn',
@updateData);

If isempty(t)

error('He Branocst ctBoputu Taimep.');
end
start(t);

% @yHKIIs U1l BIAKPUTTS BIKHA HAJIALITYBaHHS MapaMeTpiB
function openParameterWindow(~, ~)
hParamFig = figure('Name', 'Bcranosutu ITapamerpu’, ...
'‘NumberTitle', 'off', ...
'Position’, [150, 150, 300, 200]);

uicontrol('Style’, ‘text’, 'Position’, [20, 140, 150, 20], 'String’,
TlinsoBa Temmnepatypa (°C):");

hTargetTemp = uicontrol('Style’, ‘edit’, ‘Position’, [180, 140,
100, 20], 'String’, num2str(targetTemp));

uicontrol('Style’, ‘text’, ‘Position’, [20, 100, 150, 20], 'String’,
'TlinsoBa Bomoricts (%):");

hTargetHumidity = uicontrol('Style’, 'edit’, 'Position’, [180,
100, 100, 20], 'String’, num2str(targetHumidity));

uicontrol('Style', 'pushbutton’, 'Position’, [100, 30, 100, 30],
'String’, 'BcranoButy’, ...

‘Callback’, @setParameters);

function setParameters(~, ~)
temp = str2double(get(hTargetTemp, 'String));
humidity = str2double(get(hTargetHumidity, 'String'));

% IlepeBipka aiana3oHy TeMIepaTypu
if isnan(temp) || temp < -20 || temp > 30

errordlg("Temneparypa nmoBuHHa OyTH B Alana3oH1 Bif -
20 mo 30 °C', 'Tlomunxka');
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return;

end

If isnan(humidity) || humidity < 1 || humidity > 100

errordlg('Bosioricth moBuHHA OyTH B Jiana3oHi Bif 1 g0
100 %', 'Tlommka');

return;

end

targetTemp = temp;
targetHumidity = humidity;

disp(['LlinpoBa TeMIiepaTypa BCTaHOBJICHA HA ',
num2str(targetTemp), ' °C");

disp(['LIi;1pOBa BOJIOTICTH BCTAHOBJIEHA HA ',
num2str(targetHumidity), ' %');

close(hParamFig); % 3akpuTu BIKHO HaJalITyBaHHA
napameTpiB

message = sprintf('Temperature: %.2f, Humidity: %.2f',
targetTemp, targetHumidity);

publisher.publish(message);
end

end

% DyHKIIIA 1711 OHOBJICHHS JaHUX
function updateData(~, ~)
% IlnaBHa 3MiHA TOTOYHUX 3HAYEHD
changeRate = 0.1; % IIBuakicTh 3MiHU

tolerance = 0.05; % JlonmycTtume BiAXHUIJICHHS Bij IIJTLOBOTO
3HAYEHHS

if abs(currentTemp - targetTemp) > tolerance
if currentTemp < targetTemp

currentTemp = currentTemp + changeRate;



elseif currentTemp > targetTemp
currentTemp = currentTemp - changeRate;
end
else

currentTemp = targetTemp; % BcTaHoBlIeHHS TOYHOTO
3HAUYCHHS, SKIIIO Bi):[XI/IJIeHHﬂ MCHIIC 3a JOITYCTHMC

end

if abs(currentHumidity - targetHumidity) > tolerance
if currentHumidity < targetHumidity
currentHumidity = currentHumidity + changeRate;
elseif currentHumidity > targetHumidity
currentHumidity = currentHumidity - changeRate;
end
else
currentHumidity = targetHumidity;

end

if ishandle(hCurrentTemp)

set(hCurrentTemp, 'String’, sprintf('%.2f", currentTemp));
end
If ishandle(hCurrentHumidity)

set(hCurrentHumidity, 'String’, sprintf('%.2f",
currentHumidity));

end

temperatureData = [temperatureData(2:end); currentTemp];

humidityData = [humidityData(2:end); currentHumidity];

if ishandle(hAxesTemp)
plot(hAxesTemp, timeData, temperatureData, '-0");
title(hAxesTemp, 'Temmiepatypa');
xlabel(hAxesTemp, Hac');

73



ylabel(hAxesTemp, 'Temneparypa (°C)");
grid(hAxesTemp, 'on’);

end

it ishandle(hAxesHumidity)
plot(hAxesHumidity, timeData, humidityData, "-0");
title(hAxesHumidity, '‘Bosoricts');
xlabel(hAxesHumidity, Hac");
ylabel(hAxesHumidity, '‘Bomoricts (%)";
grid(hAxesHumidity, ‘on’);

end

end

function updateLog(message)
if ishandle(hLogBox)
logEntries = get(hLogBox, 'String’);
logEntries{end+1} = message;
set(hLogBox, 'String’, logEntries);
set(hLogBox, 'Value', length(logEntries));

saveLogToFile(message); % 36epexeHHs MOBIIOMIICHHS
B (haitn

end

end

function saveLogToFile(message)
logFile = 'mqtt_log.txt';
fid = fopen(logFile, 'a");
if fid ==-1
error('He Bmanocst BigkpuTH daiin nmis 3anucy');
end
fprintf(fid, '%s\n’, message);
fclose(fid);
end

end
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MQTTBroker:

classdef MQTTBroker < handle
properties
Subscribers = containers.Map;
BrokerName = 'bpokep'

end

methods
function subscribe(obj, topic, subscriber)
if isKey(obj.Subscribers, topic)

obj.Subscribers(topic) = [obj.Subscribers(topic),
{subscriber}];

else
obj.Subscribers(topic) = {subscriber};
end

end

function forwardMessage(obj, topic, message)
iIf isKey(obj.Subscribers, topic)
subscribers = obj.Subscribers(topic);
for i = 1:length(subscribers)
subscribers{i}.receiveMessage(topic, message);
end
end
end
end

end
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MQTTClient:

classdef MQTTClient < handle
properties
Broker
Topic
LogCallback

end

methods
function obj = MQTTClient(broker, topic, logCallback)
obj.Broker = broker;
obj.Topic = topic;
obj.LogCallback = logCallback;

end

function publish(obj, message)

logMsg = sprintf(‘TIyoumikarrist Ha %S 3a Temoro %S: %s',
obj.Broker.BrokerName, obj.Topic, message);

fprintf("%s\n’, logMsg);

If ~isempty(obj.LogCallback)
obj.LogCallback(logMsg);

end

% ImiTaris nepecuiaHHs MOBIIOMJICHHSI OPOKEPOM J10
MMAIMACHUKIB

obj.Broker.forwardMessage(obj.Topic, message);
end
end

end
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MQTTSubscriber:

classdef MQTTSubscriber < handle
properties
LogCallback

end

methods
function obj = MQTTSubscriber(logCallback)
obj.LogCallback = logCallback;

end

function receiveMessage(obj, topic, message)

logMsg = sprintf('Orpumano 3a Temoro %s: %s', topic,
message);

fprintf('%s\n’, logMsg);
iIf ~isempty(obj.LogCallback)
obj.LogCallback(logMsg);
end
end
end

end
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JIOJIATOK B

JlemoHCTpaniiHuii MaTepia
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