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public static class GenericPluginLoader<T>

{

public static ICollection<T> LoadPlugins(string path)

{

string[] dllFileName = null;

if (Directory.Exists(path))

{

dllFileName = Directory.GetFiles(path, "*.dl1l");

ICollection<Assembly> assemblies = new
List<Assembly>(dl1lFileName.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)
I= 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;
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KJIACTEPU3 AL
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 == @)
{
index++;
else if (newClusterCenter[index].ClusterDocuments.Count != 0 &&
prevClusterCenter[index].ClusterDocuments.Count != @)
{

for (int j = 0; j <newClusterCenter[index]
.ClusterDocuments[@].TermsVector.Count(); j++)

{
if(newClusterCenter[index].ClusterDocuments[@].TermsVector[j]==
prevClusterCenter[index].ClusterDocuments[@].TermsVector[j])

{
count++;
}
}
if (count ==
newClusterCenter[index].ClusterDocuments[@].TermsVector.Count())
{
changeIndex[index] = ©;
}
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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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
}s

_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.lLength <= 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
}s
}
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);
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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 == © ? (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 = @; 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("e0");
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 > 9)
{
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> ") &&
Ibuffer.EndsWith("\r\nERROR\r\n"));
return buffer;

}

private string EncodePhoneNumber(string number)

{

number = number.Trim('+');
if (number.Length%2 == 1)
{

}

var result
for (var i

{

number = string.Format("{@}F", number);

string.Empty;
9; i < number.Length; i += 2)

result = string.Format("{@}{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 = 9;

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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OITHUMIBALIA 3AJIAYI PO3CHIAHHA EJTEKTPOHHOI KOPECTIOHTEHILIT

Hosopoiaux B.C.

Tepumia&cmﬁ HANEORATEHIE EXOHOMINHIL VHIGEPCIMEN, MAZICTRERIHM

L [MocTanopka npoiiesn

3 manauely POICHIAHHA  ENeKTPOHHOL KOPECTIOHJCHUIT TIONH CTHKAOTECA JIy#e HacTo, 1A
nomynapuauii ceoro Oimmecy, AnA asToMarHiauii pofovoro mpouecy | T.0. OcKiNkKH pPoCHIAHHA
Eﬂen'rpnm-mi' anecnﬂH:lEHLli':' He € De3LOLITOBHHM NpPOUSCOM, TO NOCTAE NHTAHHA B edekTHBHOMY
pn:lnu.!ﬂ'u:nm OTPHAMYBAYIE Wiel kopecnonaenuii, 1na Toro mod sosa Gyia HaliclaHa TUTEKH THM ROMY U
HACTPABIL NOTPIGHO.

Bupingrs nany 3anauy Nonosode oJHa I3 304 HTeneKTyATsHOro asanisy tjaaux (Data Mining) —
KNACTEPHIALIN.

I1. Meta poforn

Mera pofioTi nonarac ¥ cTEOPEHHI NPOTPaMHOre 3afeineyel s, SKe Ha OCHOBI J3CTOCYBAHHE OIHOTO
13 METOIB KNACTEPHOND aHANITY POSNOALIATHME KOPHCTYBA4IB T2 eNeKTPOHHY KOPECHOHIEHULID HA FPYIH |
B 3ANe#HOCTI BLA poanoainy rpyn 6y e HAACHIATH NOBLIOMIEHHA.

I1l. Peaninania zanianps
Jlna  peamizauil  sasmamns  ofpaHo  ANTOPHTM  ICpapxiuHol  KAACTEpH3AUll,  IHHIV-BESPX
(armoMepaTHEHHI anropaTy), a came atropaty Jlanca-Binsasca.
Cnouarky komen 00'CKT BEAWACTECA OKpeMMM knactepou. Jina nacrepis BHIHAYACTRCE QiyHKULA
BUICTaHI:
R({x}.{x"}) = p(x.x") (1)
[oTiv sanyckaerses npouec TeTrA. Ha kosmill imepauii 3aMicTh nape casi Gnniekix knactepis L
iV yreopoeTeea nosuil knactep W =000 1 | Bigerases sin mosoro knactepa W no Gy as-akoro immoro
knactepa 5 ofuscmoetsed no eigeransx R(ULP) R(DLS) 1 R(F,S), sxil 20 ub0ro MOMEHTY Bae
NOBHNHL GYTH BIIOMI
RV, S)=a, R(U S)+a. RV, 5)+ SRV )+ ,le{L-’, 5)— R{J’»’,S}{ i2)
Jaransauii AMFOPHTM BRIIALAE TAK:
1: lnimianizams knacrepis )

t=1 G =% %l (3)
2 ama meix £ =2 0 (¢ -nosMep rmepauwit)
3: auaifrn v O Apa saiifnusauy knactepa:
(U,V) = argmin R(U, ), (4)
R, =R,V (3)
4: punyuntd knactepu UiV | gobasumn yreopeunii nosnit knactep W =110
C,=Cw{Wi\u,v}; 1]

Lh

I ans Beix Sel

6 suumcnnTi siacrane R(W,5) no gopsym Jlanca-Bineavca

Jlna ofurcnenng BlacTadi obpano GopMyIy BACTAHT JANEHEOTO CYCIAA:
: 1 1
RIW. 5= max plw.5), a,=a, ==, F=0,rp=—. (7
_d*.'ﬂ!?i [ =3 p ¥ 3
OG EXTaMH  BHCTYNAKTE KIOYOBI CNOBA, 1IN0 MICTATRCA YV JaMMX OTPHMYBaMIB, | v camiil
kopecniongentii. CnouaTky KIacTepuIyioTeCS JaHl  KOPECTOHIEHUIL, MICIA YOro JaHl OTPHMYBa4s, Jati
BIAGYBACTRCA UINTTA | BHAUEHHA CNUTBHEX KI3cTepis, Toal BIANOBIIND 00 KI3CTEPIE BIIGYBAETECA

HAICHIAHAA Kopecnontennii. ¥ cuctemi GvIvTe nepeafaded] MeTONH AN NeperTamy/peiaryBaiig JTaHHx
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OTPHMYBAYIE, | HAZIChawnx of'ekTIB KOpecnouZenuil, yae MOMIHBICTE JABANTLHEHHA Jannx 3 dailnis.
Takcee GyayTe 3GepiraTick yei Zani npo HAACHIAHHA,

Brenonok
IanponoHOBANO  FEACTOCYBATH ANroOpHT™ IEpapXIvYHOT H_rlacrepuaaun Ang  ONTHMIZALN  3anadi
POICHNAHHA ENEKTPOHHOI KOPECTOHJEHUIl, a came poaliTTs OTPHMYBAuIR | KOPECOOHASHUIO HA FPYNH
(KNacTepH), HANOTHEHHA COLUIBHHX FPVO | B PenUIkTaTi pocHiasHs KOPeCcHOHISHUIT TUIBKH THM XTO
Haiifinem sanikapneduii v uiil.
La cucTeMa A0IBONWTE Kpalle ONTHMIBVEATH NpoLUec poINoBCIOMeHHA IRdopMauil B komax
KOPHCTYBAYE CHCTEMH.

CnEcok BEKOPHCTARRX THepen
I, Jlesumn mo annopETHas EISCTCPHIAUNA H MHOTOMEPHORG weannpoeaHns [Enckrpondnil pecype] (. B, Boposoos -
21.12.2007. - 18 e, Pewns goctyny oo pecypey: httprihwa ccas rufvoronddownloadiClusteringe pdf.
Ofzop asropuTvos  knactepiaumn  JaEHex  [Esexrponmni  pecype] — 2010 - Pesmm gecTymy Ao pecypeys
hittps: fhabrahabr rudpost/ 101 338¢
3. DNpuseHcHle METOA0E ENACTepEagAn A ofpaborel BosocTHOro notoka [Enektporamll pecype] — Pesas poctyny ac
pecypey: httpeffwww. moluch. ufconfiechfarchinee/ 20200/

13

YK 004.62

NIIBHIIEHHA EQEKTHEHOCTI ITPOLECY ZAINNOBHEHHA CXOBHILA JAHHX
A1H CHCTEMH TAHM MEHETKMEHTY

Moiiana B.C.", Crpyinueea LI
TepHORIRECEAUT HAIPHATERNT eXOROMPHNT VHIEEPCIIREN

"'.u.t:.af:‘mpanm ¥ km.u., doyemn

I. lTocTanorka npoliaemn

Taiiv MeHEIXMENT = OIHE 3 HANBEAMBILINX KPRTEPIE YCmWHOCTL ¥ Gianect. «Uac ue rpowis, - ne
JapesHD TAK Ka#VTh, [oMY B Nepiol HOBITHIX TexHonorili HeoBXIZHO MAKCHMANEHO ABTOMATHIOEYBATH
npouecH, Ski GINBLIOK MIPOK € MAPYIHHMH IPH PYYHOMY BHKOHAHHI, e SKI € ICTOTHIME 118 YCNIHOCT
B pranux cipepax nanesocTl. Poanou acy BHKOPHCTOBYETRCS BCIOAMN: BUL NPOCTOTO HAFATYBAHHS PO Te
wo 1 koau Tpeda IPoGHTH, A0 NOTYRHOIO rpadiky, BI SKOTO JANSHKHTE YCHILUHICTL NUANPHEMCTEA. | K Bike
@yN0 CkalaHo, IANOBHEHNA CXOBHIIA JAHHX iHOJI € J0BMHM OPOLECOM, o GeanocepelnsD noTpedye e
uacy, AKHI OB MIr 6yTH BRROPHCTaNH HA o BasnREim] cnpasn. Byno potpofneno GaraTo MeTononorii
N0 NPEEHIEHOMY MeHeTHMENT Hacy, AK | KOMH OTPHMYBATH Halikpamuil peyasTar, Sk BHIUTATH KATeropii,
K BCE K TAKH BCTUTATH | kepyBari Gl3secos | NpoBOIHTH Yac 3 cis'eo [1-3].

I1. MeTa poboTn
Merowe nocmwenna © poapobra AIrOPHTMY, aknil Oyvae BHEOHYBATH YHELIO eq]enummm-
poanoaiTy Hacy BIAHOCHO [NEBHHX a:pnTepun AKI MO#NVTE OVTH ZaJadl KOpHCTVBadem alo BHIHAUEH
CHCTEMOID, | BIANOBIIHO 10 PeIyNLTATIE OyayBaTH MAKCHMATEHO MUY K rpafisk BUKOHAHHS NOCTARTEHHY
wanay. Takos creTema Gy e camMa HARYATHCE BUTHOCHD PEakUiil KOPHCTYEIYA.

1. Ocobaneocti nporpamuod peasitanii npogyeTy
Cicrema Oyae peanizosana Ha mosl C# 3 sukopHcTandas Texuonorii Xamarin [4], ockinkkn Boma
Gyae opleHToBada Ha modUeni nnardopan 3 OC Android abo 108, [porpasia cuetesa Gyae pospofnena 3
BHEODHCTAHHAM ANTOPHTMIB, A1 OVIYTE AKTHBHO COVNATH | 3anam’STOBYBATH BHOOPH KOPHCTYBAUA,
BLaHocHo oaniel abo pnuol kateropii. [pa pospobui, ax ocrossnil kpuTepiii, Gyn0 BHPILEHD BHKOPHCTATH
Ede roToBe poagltenns Efzenxavepa. Jlorika noasrac & ToMy L0 3383aHHA ALTATLCA HA 4 kaTeropii:
1. TepminoRi-Ba#IABI;
2. TepMiHORI-HEBERTHEL
3. Herepminopi-paannsi;
4. HerepMminom = HeBa#THEI.
Came Takuil poanogin 103songe waikpaie ziaodpatiTi Bee CXOBHIIE TAHKX, | KPALNe aHATIIVEATH JaHi
Ta NOJARATH KOPHCTYBaqy Hajisigmosiamimi 3anaql. Ha puc. | nokazano kyG Eifzenxayepa,
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