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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

Програмний код 

 

 

%% === ІМПОРТ ДАНИХ === 

filename = 'network_data.csv';  % Збережи CSV-файл з Python-

генерації під цією назвою 

data = readtable(filename); 

data.Timestamp = datetime(data.Timestamp, 'InputFormat', 'yyyy-

MM-dd HH:mm:ss'); 

 

%% === ПОПЕРЕДНЯ ОБРОБКА === 

% Згладжування метрик (30-хвилинне ковзне середнє) 

latency_smoothed = movmean(data.Latency_ms, 30); 

packet_loss_smoothed = movmean(data.Packet_Loss_percent, 30); 

bandwidth_smoothed = movmean(data.Bandwidth_Usage_Mbps, 30); 

 

%% === ВИЯВЛЕННЯ ПІКОВИХ НАВАНТАЖЕНЬ === 

[latency_peaks, latency_locs] = findpeaks(latency_smoothed, 

'MinPeakHeight', 45); 

[bandwidth_peaks, bw_locs] = findpeaks(bandwidth_smoothed, 

'MinPeakHeight', 90); 

 

%% === ВІЗУАЛІЗАЦІЯ === 

figure('Name','Network Monitoring 

Dashboard','NumberTitle','off'); 

 

subplot(3,1,1); 

plot(data.Timestamp, latency_smoothed, 'b'); hold on; 

plot(data.Timestamp(latency_locs), latency_peaks, 'ro'); 

title('Latency (ms)'); ylabel('ms'); grid on; 

 

subplot(3,1,2); 

plot(data.Timestamp, packet_loss_smoothed, 'g'); 

title('Packet Loss (%)'); ylabel('%'); grid on; 

 

subplot(3,1,3); 

plot(data.Timestamp, bandwidth_smoothed, 'm'); hold on; 

plot(data.Timestamp(bw_locs), bandwidth_peaks, 'ko'); 

title('Bandwidth Usage (Mbps)'); ylabel('Mbps'); xlabel('Time'); 

grid on; 

 

%% === ПРОСТА ОЦІНКА СТАНУ === 

critical_latency = sum(latency_smoothed > 50); 

critical_loss = sum(packet_loss_smoothed > 5); 

critical_bandwidth = sum(bandwidth_smoothed > 95); 

 

fprintf('\n=== NETWORK STATUS REPORT ===\n'); 

fprintf('High Latency Events (>50ms): %d\n', critical_latency); 

fprintf('High Packet Loss Events (>5%%): %d\n', critical_loss); 
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fprintf('Bandwidth Spikes (>95Mbps): %d\n', critical_bandwidth); 

 

if critical_latency > 10 || critical_loss > 10 

    fprintf('WARNING: Network is experiencing critical 

performance issues.\n'); 

else 

    fprintf('Network performance is within acceptable 

thresholds.\n'); 

end 

figure('Name','Metric Distributions'); 

 

subplot(3,1,1); 

histogram(data.Latency_ms, 50); 

title('Latency Distribution'); xlabel('ms'); ylabel('Count'); 

 

subplot(3,1,2); 

histogram(data.Packet_Loss_percent, 50); 

title('Packet Loss Distribution'); xlabel('%'); ylabel('Count'); 

 

subplot(3,1,3); 

histogram(data.Bandwidth_Usage_Mbps, 50); 

title('Bandwidth Usage Distribution'); xlabel('Mbps'); 

ylabel('Count'); 

% Агрегування по годинам 

data.Hour = hour(data.Timestamp); 

hourly_latency = groupsummary(data.Latency_ms, data.Hour, 

'mean'); 

hourly_loss = groupsummary(data.Packet_Loss_percent, data.Hour, 

'mean'); 

hourly_bw = groupsummary(data.Bandwidth_Usage_Mbps, data.Hour, 

'mean'); 

 

heat_matrix = [hourly_latency, hourly_loss, hourly_bw]; 

 

figure('Name','Hourly Heatmap'); 

imagesc(heat_matrix); 

colorbar; 

title('Average Metrics by Hour'); 

xlabel('Metric: 1=Latency, 2=Loss, 3=Bandwidth'); 

ylabel('Hour of Day'); 

figure('Name','Metric Correlations'); 

 

subplot(1,2,1); 

scatter(data.Latency_ms, data.Packet_Loss_percent); 

xlabel('Latency (ms)'); ylabel('Packet Loss (%)'); 

title('Latency vs Packet Loss'); grid on; 

 

subplot(1,2,2); 

scatter(data.Bandwidth_Usage_Mbps, data.Latency_ms); 

xlabel('Bandwidth (Mbps)'); ylabel('Latency (ms)'); 

title('Bandwidth vs Latency'); grid on; 


