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ДОДАТОК А 

ДІАГРАМА КЛАСІВ МОДУЛЮ КЛАСТЕРИЗАЦІЇ 
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ДОДАТОК Б 

ТЕКСТ ПРОГРАМИ ДЛЯ ЗАГРУЗКИ МОДУЛІВ 

public static class GenericPluginLoader<T> 
    { 
        public static ICollection<T> LoadPlugins(string path) 
        { 
            string[] dllFileName = null; 
 
            if (Directory.Exists(path)) 
            { 
                dllFileName = Directory.GetFiles(path, "*.dll"); 

 
                ICollection<Assembly> assemblies = new 

List<Assembly>(dllFileName.Length); 
 
                foreach (var dllFile in dllFileName) 
                { 
                    AssemblyName an = AssemblyName.GetAssemblyName(dllFile); 
                    Assembly assembly = Assembly.Load(an); 
                    assemblies.Add(assembly); 
                } 
                try 
                { 
                    Type pluginType = typeof(T); 
 
                    ICollection<Type> pluginTypes = new List<Type>(); 
 
                    foreach (var assembly in assemblies) 
                    { 
 
                        if (assembly != null) 
                        { 
                            Type[] types = assembly.GetTypes(); 
 
                            foreach (var type in types) 
                            { 
 
                                if (type.IsAbstract || type.IsAbstract) 
                                { 
                                    continue; 
                                } 
                                else 
                                { 
 
                                    if (type.GetInterface(pluginType.FullName) 

!= null) 
                                    { 
                                        pluginTypes.Add(type); 
                                    } 
                                } 
                            } 
                        } 
                    } 

 
                    ICollection<T> plugins = new List<T>(pluginTypes.Count); 

 
                    foreach (var type in pluginTypes) 
                    { 
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                        var plugin = (T)Activator.CreateInstance(type); 
                        plugins.Add(plugin); 
                    } 
                    if (plugins != null) 
                        return plugins; 
                    else 
                    { 
                        return null; 
                    } 
                } 
                catch (Exception ex) 
                { 
                    Console.WriteLine(ex.Message); 
                } 
            } 
            return null; 
        } 
    } 
 



83 
 

ДОДАТОК В 

ТЕКСТ ПРОГРАМИ ДЛЯ ПЕРЕВІРКИ КРИТЕРІЯ ЗУПИНКИ 

КЛАСТЕРИЗАЦІЇ 

private static bool CheckStopCriteria(List<Centroid> prevClusterCenter, 
List<Centroid> newClusterCenter, ref int iterationNum) 
        {           
            iterationNum++; 
            if (iterationNum > 11000) 
            { 
                return true; 
            } 
            var changeIndex = new int[newClusterCenter.Count()];  
            var index = 0; 
            do 
            { 
                int count = 0; 
                if (newClusterCenter[index].ClusterDocuments.Count == 0 && 
prevClusterCenter[index].ClusterDocuments.Count == 0) 
                { 
                    index++; 
                } 
                else if (newClusterCenter[index].ClusterDocuments.Count != 0 && 

prevClusterCenter[index].ClusterDocuments.Count != 0) 
                { 
                    for (int j = 0; j <newClusterCenter[index] 

.ClusterDocuments[0].TermsVector.Count(); j++) 
                    { 
                      if(newClusterCenter[index].ClusterDocuments[0].TermsVector[j]==  

prevClusterCenter[index].ClusterDocuments[0].TermsVector[j]) 
                        { 
                            count++; 
                        } 
                    } 
                    if (count == 

newClusterCenter[index].ClusterDocuments[0].TermsVector.Count()) 
                    { 
                        changeIndex[index] = 0; 
                    } 
                    else 
                    { 
                        changeIndex[index] = 1; 
                    } 
                    index++; 
                } 
                else 
                {index++;}                 
 
            } while (index < newClusterCenter.Count()); 
 

var stopCriteria = !changeIndex.Where(s => (s != 0)) 
.Select(r => r).Any(); 

            return stopCriteria; } 
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ДОДАТОК Г 

ТЕКСТ ПРОГРАМИ ДЛЯ МОДУЛЯ РОЗСИЛКИ SMS 

public class SmsSender : IMessageSendingPlugin 
    { 
        private const int ResponseTimeout = 5000; 
        private readonly SerialPort _port; 
        private readonly AutoResetEvent _receiveNow; 
 
        public SmsSender() 
        { 
            var config = 
ConfigurationManager.OpenExeConfiguration(GetType().Assembly.Location); 
 
            _port = new SerialPort 
            { 
                PortName = config.AppSettings.Settings["ComPort"].Value, 
                Encoding = Encoding.GetEncoding("iso-8859-1"), 
                DtrEnable = true, 
                RtsEnable = true 
            }; 
 
            _port.DataReceived += PortDataReceived; 
            _port.Open(); 
 
            _receiveNow = new AutoResetEvent(false); 
        } 
 
        public void Dispose() 
        { 
            if (_port != null && _port.IsOpen) 
            { 
                _port.Close(); 
            } 
        } 
 
        private void PortDataReceived(object sender, SerialDataReceivedEventArgs e) 
        { 
            if (e.EventType == SerialData.Chars) 
            { 
                _receiveNow.Set(); 
            } 
        } 
 
        public OperationResult SendMessage(string recipientInfo, string subject, 
string message, 
            TextType typeOfText) 
        { 
            if (!ValidatePhoneNumber(recipientInfo)) 
            { 
                return new OperationResult(false, "Receiver's phone number is not 
valid"); 
            } 
 
            var result = message.Length <= 70 
                ? SendShortSms(recipientInfo, message) 
                : SendLongSms(recipientInfo, message); 
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            return result == "OK" ? new OperationResult(true, string.Empty) : new 
OperationResult(false, result); 
        } 
 
        public SendingModule GetPluginInfo() 
        { 
            return new SendingModule 
            { 
                Name = "Kyivstar GSM Modem", 
                SupportedTextTypes = TextType.PlainText, 
                Type = SendingModuleType.Sms 
            }; 
        } 
 
        private bool ValidatePhoneNumber(string number) 
        { 
            if (number.StartsWith("+380") && number.Length == 13) 
            { 
                return number.Substring(1).All(char.IsDigit); 
            } 
            return false; 
        } 
 
        private string SendShortSms(string phoneNumber, string message) 
        { 
            try 
            { 
                ExecCommand(_port, "AT", ResponseTimeout); 
                ExecCommand(_port, "AT+CMGF=0", ResponseTimeout); 
 
                var phoneNumberWithoutPlus = phoneNumber.Substring(1); 
                var encodedPhoneNumber = string.Format("0100{0}91{1}", 
phoneNumberWithoutPlus.Length.ToString("X2"), 
                    EncodePhoneNumber(phoneNumberWithoutPlus)); 
                var encodedMessage = StringToUcs2(message); 
                var lengthOfEncodedMessage = 
(encodedMessage.Length/2).ToString("X2"); 
                var command = string.Format("{0}0008{1}{2}", encodedPhoneNumber, 
lengthOfEncodedMessage, encodedMessage); 
                var lengthOfCommand = Math.Ceiling((double) command.Length/2); 
 
                ExecCommand(_port, "AT+CMGS=" + lengthOfCommand, ResponseTimeout); 
                var receivedData = ExecCommand(_port, "00" + command + 
char.ConvertFromUtf32(26), ResponseTimeout); 
 
                return receivedData.EndsWith("\r\nOK\r\n") ? "OK" : "Error"; 
            } 
            catch (Exception exception) 
            { 
                return exception.Message; 
            } 
        } 
 
        private string SendLongSms(string phoneNumber, string message) 
        { 
            try 
            { 
                ExecCommand(_port, "AT", ResponseTimeout); 
                ExecCommand(_port, "AT+CMGF=0", ResponseTimeout); 
 
                var phoneNumberWithoutPlus = phoneNumber.Substring(1); 



86 
 

                var tp_mr = "00"; 
                var encodedPhoneNumber = string.Format("41{0}{1}91{2}", tp_mr, 
                    phoneNumberWithoutPlus.Length.ToString("X2"), 
EncodePhoneNumber(phoneNumberWithoutPlus)); 
 
                var numberOfMessages = (int)(message.Length%67 == 0 ? (double) 
message.Length/67 : Math.Ceiling((double) message.Length/67)); 
 
                var randomReferenceNumber = new Random().Next(255).ToString("X2"); 
 
                var receivedData = string.Empty; 
 
                for (var i = 0; i < numberOfMessages; i++) 
                { 
                    var udh = "050003"; 
                    var partOfMessage = i == numberOfMessages - 1 
                        ? message.Substring(i*67) 
                        : message.Substring(i*67, 67); 
 
                    var encodedMessage = StringToUcs2(partOfMessage); 
                    var lengthOfEncodedMessage = (partOfMessage.Length*2 + 
6).ToString("X2"); 
                    udh += randomReferenceNumber; 
                    udh += numberOfMessages.ToString("00"); 
                    udh += (i + 1).ToString("00"); 
 
                    var command = string.Format("{0}0008{1}{2}{3}", 
encodedPhoneNumber, lengthOfEncodedMessage, udh, 
                        encodedMessage); 
                    var lengthOfCommand = Math.Ceiling((double) 
command.Length/2).ToString(CultureInfo.InvariantCulture); 
 
                    ExecCommand(_port, "AT+CMGS=" + lengthOfCommand, 
ResponseTimeout); 
                    receivedData = ExecCommand(_port, "00" + command + 
char.ConvertFromUtf32(26), ResponseTimeout); 
                } 
 
                return receivedData.EndsWith("\r\nOK\r\n") ? "OK" : "Error"; 
            } 
            catch (Exception exception) 
            { 
                return exception.Message; 
            } 
        } 
 
        private string ExecCommand(SerialPort port, string command, int 
responseTimeout) 
        { 
            port.DiscardOutBuffer(); 
            port.DiscardInBuffer(); 
            _receiveNow.Reset(); 
            port.Write(command + "\r"); 
 
            var input = ReadResponse(port, responseTimeout); 
            if ((input.Length == 0) || ((!input.EndsWith("\r\n> ")) && 
(!input.EndsWith("\r\nOK\r\n")))) 
            { 
                throw new ApplicationException("No success message was received."); 
            } 
            return input; 
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        } 
 
        private string ReadResponse(SerialPort port, int timeout) 
        { 
            var buffer = string.Empty; 
            do 
            { 
                if (_receiveNow.WaitOne(timeout, false)) 
                { 
                    var t = port.ReadExisting(); 
                    buffer += t; 
                } 
                else 
                { 
                    if (buffer.Length > 0) 
                    { 
                        throw new ApplicationException("Response received is 
incomplete."); 
                    } 
                    throw new ApplicationException("No data received from modem."); 
                } 
            } while (!buffer.EndsWith("\r\nOK\r\n") && !buffer.EndsWith("\r\n> ") && 
!buffer.EndsWith("\r\nERROR\r\n")); 
            return buffer; 
        } 
 
        private string EncodePhoneNumber(string number) 
        { 
            number = number.Trim('+'); 
            if (number.Length%2 == 1) 
            { 
                number = string.Format("{0}F", number); 
            } 
            var result = string.Empty; 
            for (var i = 0; i < number.Length; i += 2) 
            { 
                result = string.Format("{0}{1}{2}", result, number[i + 1], 
number[i]); 
            } 
            return result; 
        } 
 
        private string StringToUcs2(string str) 
        { 
            var ue = new UnicodeEncoding(); 
            var ucs2 = ue.GetBytes(str); 
 
            var i = 0; 
            while (i < ucs2.Length) 
            { 
                byte b = ucs2[i + 1]; 
                ucs2[i + 1] = ucs2[i]; 
                ucs2[i] = b; 
                i += 2; 
            } 
            return BitConverter.ToString(ucs2).Replace("-", ""); 
        } 
    } 
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ДОДАТОК Д 

КОПІЇ ПУБЛІКАЦІЇ 
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