JIOJATOK A

I'padiunmii matepian atectariitnoi poooTu
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XAPKIBCHLEWIH HAIIIOHAJILHUM
VHIBEPCUTET PAJ/TIOEJIEKTPOHIKHA

Hefipomepe#eEl MeTOIH DOOYVIOEHR MATEMATHUHHE
MOoJe/Ield HeHIAHAEX 00'cKTIB
ATecTamifAHA pPODOTA
Jpyrail (MaricTepebEHAN) plEEHB

° ArTop: Kepigmms:
Trumersn 01, Pymerso O

erya. rp. KCMn-19-1 opoed. kad. EOM
[

META I 3AITAYI POBOTH

MeTa: gocaiauTH TA BHIHAYHTH 1CHYVIOY1 MeTOIH Ta
MLIXOTH I0 HD'E}?,II;DBH OB TIHKOBHX MOIeIeH
KOPHCTYBATIE KOMII IOTepHHX CHCTEeM.

3amaua:
- MoOYVI0BEA KOMILTeKCHOI MoZe Il AHATAY;
- po3poOKA TeHepATHBHOIL MOIe Il NoBeTIHKH;

- PEATI3AMIA CHCTEMH MOHITOPHHETY T1ATEHOCTL
ropueryeadis KC v xopmopaTueEHx Mepemax.
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[IPOBJIEMATHUEA

o Ha crorozsi macmrrabue
BHKOPHCTAHHS KOMII IOTepHHX
TeXHOJIOT1H ¥ Beix edepax
IIPHBEpPHY.JIO OLIBOIY YBATY 10
CAaMOTO KOPHCTYBAdAa.
Hampurmaa, s cueremax
CIIOCTepesKeHHA 3a
IIePCOHAIOM, CHCTeMAaX
OealeKH Ta IIPH CTBOpPeHHI
eKOCHCTeMH IJIA
KOpHCTYBAada, II0
IIepcoHAT3yIoTECA Ta ¥ Web-
JToZATKAX.

[IPOBJIEMATHUEKA

o B 33Ky 3 muM BHHHKAae MHTAHHA IOI0J0
CTBOpPeHHA HOBHX e(heKTHBHHX CHCTeM AHAII3Y Ta
MOHITOPHHTY IIOBEeI1IHKH KOPHCTYBAYIB
KOMII JOTePHHX CHCTEM
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AHATI3 TA JOCHIIIKEHHSA OKEPEI

o B mponeci miaroToBEH g0 BHKOHAHHA JAHOTO
IMpoeKTy OyJI0 MpoBedeHo MOIIyE iHdopManii
IT0T0 ICHYIOYHX MeToIiE Ta MITX0J1B do No0yI0BH
IIOBEI1IHKOBOL MOJe Il TA KOMILIeKCHOTO AHAJL3Y.

o AEamia ICHVIOUHX CHCTEM MOHITOPHHTY IIOKA3AE,
IO HIAK He AHAT3VeTECH CTATHCTHIHA

1HOPMAIA Opo TIATEHICTE KOPHCTYBATIE.

PIIMEHHA ITPOBJIEMHA

o Poapobmeno enemianeHe sacTocyBaHHEA I8
aHaTay NosediHEH kopHeryBadis HC 3
VPAXyBAHHAM CTATHCTHIHHY TA THHAMITHHX
BJIACTHBOCTEMH.

o CHerema Hamae MOMITHBICTE ABTOMATHAAIIT
TPVIOMICTEOTO IIPOecy AHAI3Y 3AIHTIE ¥V
PpeEHMl peaIEHOTO TACY.

= [ -~ B [T .
WA s 1P W dows B8

i Eu |“:‘-:';:""] L1 TFJ I.%




CTPVKTVPA IIPOTPAMHA

o CHeTexma peamisoBaHa Ha OCHOBI KJIEHT - cepBepHOI
APXITEeKTVPH.

o CepeepHa gacTHHA ¢ ToIaTHOM (cTBOpeHHS Ta
POSMIOIEeHHA ATeHTIE HA CTOPOHL KOPHCTYBAYA 1718
AYIHTY).

o KmenTesra gacrtura (rpadigenit igTepdeiic 3

MapaMeTpaMH KIeHTchEOl ILTATOopMHE, cTAH
areHTa, JaHI Opo podoTy).

CTPVKTVPA ITPOTPAMHU

Lontroller
Object| Hox dogesy || Asent Ondine DB
i,-‘.-,'g ' H User Agent N s
|=penl [ ; I (06'axma)
> > | semamamy CTpIOL NG
%Im_
DrpesnrIt
Glaad)
——

t'l
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AJITOPUTM POBOTH 3ACTOCYBAHHSA

o 1) Binnpaska sanuTy B KITieHTCRKIH YacTHHI 0
cepBepa.

o 2) Jangi sagifimuTe Jo cepBepy 1 0bpobaaoTeea
3TLTHO 3aJaHHX [IapaMeTplE.

o 3) [lepeTBopenna sanuTy Ta JaHHX 3 cepBepa v
BIIMOBIOE (3a/IeEHTE BiO mapaMeTpis, NepeJaHHX
13 3AIHTOM, 1 JAHHX, OTPHMAHHX 31 CXOBHIOIA
JAHHX).

PE3VIIBTATH POBOTH

[ Userstats Generator RIS (R crstots Generator sl |
B Yow tip B Yew_tep
1655 75 3554 8013 -
- Yotb 71 467 U2
T s
Computers rumbec 5 36741637 04 %
31694 55314 72.41.09
“User IETINBGN U0
s 1671 48 29000 34 75
372 r——' 1643 24 227 46,37 84
R nsazas
1 09 & X
Fatn s
“Sesson 3591 24215532933
1554 23380 1350 88
ggs; 5"3':33
10 |eo 1543,
S Y o fex 1518 79.487 3941 &7
Logn Tme: f [ 2644 05.417 85,41 53
S o e
‘ 3 3703 10143 35,40 26
1 50452755735 06 -

IasTepdelic cHCTeMH reHepYBAHHS JAHHNX 3a ceaHc (a) 1
pe3yasTaTH il poborm (D)
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PE3VIIBTATH POBOTH

& UsecAgont

Jaramang KmERT
KoMDY

: ITPOCEOIORAGLY KOMIHT
Running at. [ ianarey 4433MASSN, T,
Coni nwaqun:rowl S  Id'z06'cma
areTa T Onspaipn crcrena
BHUCHOBOK

o B mpomneci pospo0ks cHeTeMH aHAaMaY TA
MOHITOPHHETY JiH KOpHCTYEBAYIE ¥ KOMII DTepHHX
cHeTeMAaX, OVJIo mpoBedeHo baraTo poboTH 3
NOOIVEY MATePlAIlE, I0 DBEOMY IHTAHHID,
IpoBeJeHO AHAI3 ICHYIOYHX po0oIHX AHAJOIIE
CHCTEMH.

o CHeTema mpofiniiia TecToBl onpo0yBaHHEA, TAa JaIa
rapH]l NOKASHHEKH cBoel Ipale3TaTHOCTL
[Tporpasma mosHicTo roToBa o poDOTH TA MoEe

OyVTH BHEOPHCTAHA 3BHIYAHHHMHE KOPHCTYBAYaAMH
OIA BHpiOIeHHA DpobiIen.
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JIOJIATOK B

[Iporpamuuii kKo peanizaiii HeHpoMepeKEeBUX MOJIeIeH

b.1 Knac Layer nys peanizaiiii 000J0HKA HEMPOHHOT MEpexKi

package neural;

import java.io.Serializable;

public class Layer implements Serializable

{

Math m;

boolean bLast = false; double dMaxNum;

int LSize;

int prevLSize; int MtxSize; double[] Bias; double[] Weights; doublel]
Outputs;

public Layer (int CurSize, int PrevSize)

{

LSize = CurSize; prevlSize = PrevSize; MtxSize = LSize*prevLSize;

Bias = new double[LSize]; Weights = new double [MtxSize]; Outputs
= new double[LSize];

}

void Run (double[] prevOut)

{

int Index = 0; double dTmp;

for (int i=0; 1i<LSize; i++)

{

dTmp = Bias[i];

for (int j=0; j<prevlLSize; j++)

{

dTmp += prevOut[j]*Weights[Index];
++Index;

}

dLastFunction (dTmp) ;

}
}

if (bLast) Outputs[i]

else Outputs[i] = dTrFuntion (dTmp) ;

double dTrFuntion (double X)

{

if (40.0<X) return 1.0;

if (X<-40.0) return 0.0; return 1.0/(1.0 + m.exp(-X));

}

double dLastFunction (double X)

{

if (dMaxNum/2<X) return dMaxNum; 1f (X<-dMaxNum/2) return 0.0; return
X+dMaxNum/2;

}

}
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b.2 Knac TestNeural qist peanizariii TecTyBaHHS Mepexi

package neural;

import Jjava.io.*;
import Jjava.util.Properties; import java.io.Serializable;

public class TestNeural implements Serializable

{

Layer[] Layers; int LNum;

double pdWeights|[];

public boolean CanRun = false; String NetFileName;
String ParFileName;

public TestNeural (String Path) throws IOException

{

ParFileName = Path + ".par"; NetFileName = Path + ".net";

System.out.println ("PATH1: " + ParFileName); System.out.println ("PATH2:
" + NetFileName) ;

ReadArch () ;

CanRun = ReadNet (); SetWeights();

}

void ReadArch () throws IOException

{
String myString;

Properties props = System.getProperties(); InputStream is;
int Arch[] = new int[4];
is = new FileInputStream(ParFileName); props.load(is);
LNum =
(Integer.valueOf ((String)props.get ("train.parameters.0"))) .intValu e();
Layers= new Layer[LNum]; Arch[0] =
(Integer.valueOf ((String)props.get ("train.parameters.1"))) .intValu e();
Arch[l]=
(Integer.valueOf ((String)props.get ("train.parameters.2"))) .intValue() ;
Arch[2] =
(Integer.valueOf ((String)props.get ("train.parameters.3"))) .intValu e();
Arch[3] =
(Integer.valueOf ( (String)props.get ("train.parameters.4"))) .intValu e();

int iNNum = 0; switch (LNum)
{

(Arch [iNNum+1],Arch[iNNum]) ;

++iNNum; (Arch[iNNum+1],Arch[iNNum]) ;
++iNNum; (Arch[iNNum+1],Arch[iNNum]); Layers[0].bLast = true;

case 3: Layers|[2] new Layer

case 2: Layers[1] new Layer

case 1: Layers[0] = new Layer

Layers[0] .dMaxNum
(Double.valueOf ( (String)props.get ("train.parameters.12"))) .doubleV alue();

break;

}
iNNum = 0;



for (int i=0; i<LNum; i++) iNNum += Layers[i].MtxSize + Layers[i]

pdWeights = new double[iNNum] ;
}

boolean ReadNet () throws IOException

{
double[] WTmp;

File FNet = new File (NetFileName); if (FNet.exists())

{

try

{

ObjectInputStream 0OS = new
ObjectInputStream(new FileInputStream (FNet)) ;

WTmp = (double[])0S.readObject(); if (WTmp.length !=

pdWeights.length) return false; pdWeights[i] =
}

for (int i=0; i<WTmp.length; i++) OS.close();

false; }
catch (ClassNotFoundException e) { return

catch (EOFException e) { return false; }
return true;

}

else return false;

}

void SetWeights ()

{

int Seek = 0;

for (int j=LNum-1; 0<=j; j--)

{

for (int i=0; i<Layers([]j].LSize; i++)
pdWeights[Seek+i];

Seek += Layers[j].LSize;

for (int i=0; i<Layers[]j] .MtxSize; i++)
pdWeights[Seek+i];

Seek += Layers[]j].MtxSize;

}

}

public int Test (double[] dplInp)

{
Layers [LNum-1].Run (dpInp);

WTmp [1];

Layers[j].Bias[i]

Layers[j] .Weights[i]

for (int i=LNum-1; 0<i; i--) Layers[i- 1].Run(Layers[i].Outputs):;

return (int) (Layers[0].Outputs[0] + 0.5);
}
}

b.3 Knac TrainNeural mns peasnizanii HaB4aHHS HSHPOHHOT MEpexi

package neural;

import java.io.*;
import Jjava.util.Properties;
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public class TrainNeural extends TestNeural
{
Math m;
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int iRecordLength = 0; int iRecordsNumber = 0; double pdInputBuffer([];

double pdInput(];
int piClass|[];
int StopFlag = 5500000;
long 1CheckPoint
int 1INumOfPoints; double dTrFactor; double dOffset;

double LC[] = new double[3]; double MC[] = new double[3];

]

double MBias[]I[] = new double[3][]; double Moments[][] =
double[3][]; double Errors[][] = new double[3]][];

public TrainNeural (String Path) throws IOException

{

super (Path); ReadParameters(); ReadData (Path + ".trn");

}

void ReadParameters ()

{

String myString;

Properties props = System.getProperties(); InputStream is;

try

{

is = new FileInputStream(ParFileName); props.load(is);

switch (LNum)

{

case 33 LC[1]
(Double.valueOf ( (String)props.get ("train.parameters.6"))) .doubleVa lue();

MC[1l]=

(Double.valueOf ((String)props.get ("train.parameters.9"))) .doubleVa
lue ()

LC[2]=

(Double.valueOf ((String)props.get ("train.parameters.5"))) .doubleVa
lue ()

MC[2]=

(Double.valueOf ((String)props.get ("train.parameters.8"))) .doubleVa
lue ()

break;

case 28 LC[1]
(Double.valueOf ( (String)props.get ("train.parameters.5"))) .doubleVa lue();

MC[1l]=

(Double.valueOf ((String)props.get ("train.parameters.8"))) .doubleVa
lue ()

} LC[O0]=

(Double.valueOf ((String)props.get ("train.parameters.7"))) .doubleVa
lue () ;

MC[0]=

(Double.valueOf ((String)props.get ("train.parameters.10"))) .doubleV
alue();

1CheckPoint
(Long.valueOf ( (String)props.get ("train.parameters.14"))) .longValue ();

dTrFactor

= (Double.valueOf ( (String)props.get ("train.parameters.13"))) .doubleV
alue();

dOffset =

(Double.valueOf ((String)props.get ("train.parameters.16"))) .doubleV
alue () ;

1INumOfPoints=

new
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(Integer.valueOf ((String)props.get ("train.parameters.15"))) .intvVal ue();
StopFlag =
(Integer.valueOf ((String)props.get ("train.parameters.17"))) .intvVal ue();
Rand ( (Double.valueOf ((String)props.get ("train.parameters.11"))) .do

ubleValue())
SetWeights () ;
for (int i=0; i<LNum; i++)

{

MBias[1] = new
double[Layers[i] .LSize];
Moments[i] = new double[Layers[i].MtxSize]; Errors[i] = new

double[Layers[i] .LSize];
}
}
catch (Exception ex)
{
ex.printStackTrace () ;
}
}

void Rand (double Range)

{

for (int i=0; i<pdWeights.length; i++) pdWeights[i] =
Range* (2.0*m.random() - 1.0);

}

void GetWeights ()

{

int Seek = 0;

for (int j=LNum-1; 0<=j; j--)

{

for (int i=0; i<Layers([j].LSize; i++) pdWeights [Seek+1i] =
Layers([j].Bias[i];

Seek += Layers[j].LSize;

for (int i=0; i<Layers([j] .MtxSize; i++) pdWeights [Seek+i] =
Layers[j] .Weights[i];

Seek += Layers[]j].MtxSize;

}

}

boolean ReadData (String datFile) throws IOException

{

String myString; int i, iIndex = 0;

File FDat = new File (datFile); double[] buf;
iRecordsNumber = 0;

if (!FDat.exists()) return false;

BufferedReader in = new BufferedReader (new InputStreamReader

(new DataInputStream(new FileInputStream(FDat))));
try

{
myString = in.readLine(); iRecordLength = CheckString (myString);

--iRecordLength; iRecordsNumber = 1; while (true)
{

myString = in.readLine();

if (myString == null) break;

++iRecordsNumber;
}

}

catch (EOFException e){ }

catch (IOException e) { iRecordsNumber = 0; } in.close();

buf = new double[iRecordLength+l]; pdInput = new double[iRecordLength];



if ((0<iRecordLength) && (0<iRecordsNumber) )
{

piClass = new int[iRecordsNumber]; pdInputBuffer = new
double[iRecordLength*iRecordsNumber] ;

BufferedReader inl = new BufferedReader (new InputStreamReader
(new DataInputStream(new FileInputStream(FDat)))); try

{

j++)

break;

for (int j=0; Jj<iRecordsNumber;

{
myString = inl.readLine(); if (myString == null)

if ((iRecordLength+l) !=

ReadString (myString,buf)) break;

for (i=0; i<iRecordLength;

i++) pdInputBuffer[iRecordLength*j+i] = buf[i];
piClass[j] =

(int)buf [iRecordLength];

}

}

0; }

catch (EOFException e){ }
catch (IOException e) { iRecordsNumber =

inl.close () ;
}
return 0<iRecordsNumber;

}

int CheckString (String s)
{
int spaceAt, startingFrom = 0, count = 0; while (true)

{
spaceAt = s.indexOf (" ",0); if (spaceAt == -1) break;

s.substring(l,s.length());

else

{

++count; s =

s.substring (spaceAt+l,s.length());

}

}

if (0<s.length()) ++count; return count;

}

int ReadString (String s, double[] buf)

{

int spaceAt, startingFrom, count = 0; Double dA;
startingFrom = 0; while (true)

{

spaceAt = s.indexOf (" ",0); if (spaceAt == -1) break;

if

if

(spaceAt ==

(spaceAt ==
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S:
s.substring(l,s.length());
else
{
dA = Double.valueOf (s.substring (0, spaceAt));
buf [count] = dA.doubleValue()
++count; s =

s.substring (spaceAt+l,s.length());
}

}

if (0<s.length())

{

dA = Double.valueOf (s);
++count;

}

return count;

}

void ErrorCalc ()

{

int Index;

for (int k=0; k<LNum-1; k++)

{

for (int j=0; j<Layers[k+1l].LSize;
{

i++)

Index = j; Errors[k+1][]j] = O;

for (int 1i=0; i<Layers[k].LSize;

{
Errors[k+1][j]

Layers[k+1] .LSize;
}
Index += Errors[k+1][7] =

Layers[k+1].Outputs([j]));

}
}
}

void Update (int k, double[] Inp)

{

int Index = 0;

for (int i=0; i<Layers[k].LSize; i++)

{
LC[k]*Errors[k] [i];

MBias[k] [i] = MC[k]*MBias[k][i] +
Layers[k].Bias[i] += MBias[k][i];
for (int j=0; Jj<Layers[k].prevLSize;
{

Moments [k] [Index] =
Layers[k] .Weights[Index] +=

Moments [k] [Index];} b}

buf [count] =
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dA.doubleValue() ;

544)

(dOffset +

J4+)

+= Errors[k][i]*Layers[k+1l].Weights[Index];

Layers[k+1] .Outputs[j]*(1-

MC[k]*Moments [k] [Index] + LC[k]*Errors[k][i]*Inp[]j];



++Index;

boolean ErrorPropagation (int iRecPointer)

{
int i, J; double dTmp;

for (j=0; j<iRecordLength; j++)

{

pdInput[j] = pdInputBuffer[iRecPointer*iRecordLength+j];
}

int iTmpClass;

iTmpClass = Test (pdInput);
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if (piClass[iRecPointer] == 1iTmpClass) return false; Errors[0][0] =

(piClass[iRecPointer] -
Layers[0] .Outputs([0])/Layers[0] .dMaxNum;
ErrorCalc(); Update (LNum-1,pdInput);
for (i=LNum-1; 0<i; i--) Update(i- 1,Layers[i].Outputs);
return true;

}

boolean WriteNet () throws IOException

{

GetWeights () ;

File FNet = new File (NetFileName); ObjectOutputStream
ObjectOutputStreamn (new

FileOutputStream (FNet)) ;

OS.writeObject (pdWeights); OS.close();

return true;

}

public int Train (int FrameRate) throws IOException

{

int I g i = 0, iCount = 0, iErrCount =
((i<StopFlag) | | (1ErrCount==0.0))

{

0;

if (ErrorPropagation (iCount)) ++iErrCount;
++iCount;
iCount = (iCount<iRecordsNumber) ? iCount

if (i==1CheckPoint)

{for (3j=0; j<LNum; j++)

{

ILC[j] *= dTrFactor; MC[j] *= dTrFactor;
}

1CheckPoint =

(long) (1CheckPoint/dTrFactor);}

if (i%FrameRate == (FrameRate-1))

{

System.out.print ((100.0* (double)iErrCount) /FrameRate + " ");
iErrCount = 0;

}

++i;}

WriteNet (); return 0;

H}

0S = new

0; while



