®opmyna uzobpereHus

MuorokaHanbHas cucTeMa nepeaadyd HHPOPMaLMKU MOBBILLIEHHOH HAAE/KHOC T
Ha Oase sasepHOM W pafMoO TEXHOJIOTMH, BKIIIOYAOLIAs rMepeaavy  uepes
0eCnpoBOAHYIO ONTHYECKYIO CBA3b M OTIMYAKOLIAACS TEM, UTO MOCICA0BATENbLIO
COC/IMHEHBI UCTOUHMK WH(OPMAIIMKU, MEPBBIH KOMMYTATOP W NEPBbIIT KONNEKTO)
4yepe3 KOTOPbIE BXOJAHOH CHTHal MOJAETCA HA MPHUCOCAMHEHHBIE K KOMNEKTOPY
BXO/1bl napauie/ibHO BKJTFOYEHHBIX JIMHU I CBA3M, ONTHYECKOW "
BbICOKOCKOPOCTHOW PaJAMOYaCTOTHOW MUJUTUMETPOBOrO JIMANa3oHa, K BbINO/LIN
VKA3aHHbIX TMHUH CBA3H NPUCOEIMHEHBI BTOPOH KOJIJIEKTOP U BTOPOH KOMMYTATO]
Hepes3 KOTOPbIe CHTHAJ MOCTYMNAET Ha CEPBEPHLI MONB30BATENENH, AONOIHUTENbLHO.
MCIK/1Y MEPBLIM KOMMYTATOPOM W BTOPbBIM KOJUIEKTOPOM YE€pe3 CHHXPOHW3ATOP
BKJTIOUEHA BbICOKOHAAEKHAsA HU3KOCKOpPOCTHAas paznoSInH s CBII 31
CaHTUMETPOBOr0 AvamnasoHa, NpUYEM, KO BXOJY/BBIXOJY YIPABICHHS BTOPOIO
KOJUIEKTOpPA MPUCOEAUHEH CEJIIEKTOP CKOPOCTH MEPElayd JaHHbIX, BXOJA/BbINO.|
KOTOPOrO NPUCOCAMHEH KO BXOAY/BbIXOlY YKa3aHHOIO CUHXPOHH3AaTOPA.

Pedepat

MHorokaHajibHas cucTeMa rnepefadyd MHGOpPMaLUU MOBbILIEHHOH HAAEKHOCTI
Ha 0a3e na3epHOW W pajino TEXHOJIONUHU, B KOTOPOH MOCHEIOBATEAbHO COC/IMHCIII
MCTOMHUK  MH(OPMALMK, TEPBbIK KOMMYTATOp M MEPBbIH  KOMICKTOP Cpe:
KOTOPbIC BXOJHOW CHTHAJ MOAAETCA HA MPUCOCAMHEHHBIE K KOIICKTOPY BXO.IbI
napajiniesibHO BKIIOYEHHBIX JIMHUH CBA3M, ONTHYECKOW M BbICOKOCKOPOCTHOI!
PaAMOUYaCTOTHOW MMJUIMMETPOBOrO JIMAna3oHa, K BbIXOAAM YKA3AHHBIX JIHHII
CBA3M NPUCOEAMHEHBI BTOPOH KOJUIEKTOP M BTOPOH KOMMYTATOp “epe3 KOTOphIC
CUI'HA MOCTYINAET HAa CEPBEPHI NMOJBb30BATENIEH, JIONOJIHUTENIBHO, MCAULY NCPRBLINI
KOMMYTATOPOM M BTOPBIM  KOJUIEKTOPOM  HY€PE3  CHHXPOHHW3ATOP  BRIOMCIH]
BLICOKOHA/IE/KHAS ~ HHM3KOCKOPOCTHAs  PaAMONIMHHA  CBA3H  CAHTUMETPOBOIO
AuanasoHa, npuuém, KO BXOMAY/BBIXOAY YMPABICHUS  BTOPOrO  KOJIEKTOP:
NMPUCOCJMHEH CENEeKTOP CKOPOCTH MEPEAAYM AAHHBIX, BXO/BBINOA  KOTOPOIO
NPHCOEAMHEH KO BXOAY/BBIXOAY YKa3aHHOIO CHHXPOHHU3AaTOpa.

[IprmeneHne M300peTeHUs MO3BOJIAET. MOBLICHTL PE3YIILTUPVIOULYVIO CKOPOCT
nepesavun MyJabTUMEIMHHON MH(DOPMALUK; AOCTUTHYTh BBICOKYIO ONEPATOPCKY IO
HAAE/AKHOCTD, 03 CYLIECTBEHHOr0 YBEJIMYEHUS CTOMMOCTH nepetatuu HH(popmarii
00CCNeUnTh BHICOKYIO TPOMYCKHYIO CITOCOOHOCTh M HAAEKHOCTD JINHWK CBA3H.
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Ipuioxkenue 3.

3asBKa Ha CBUAETEIBCTBO O peructpauuu nporpamm st 9BM «llaket
MpOrpamMM aHAJTUTHYECKOTO U MAITMHHOTO (MMUTAIMOHHOTO) MOJICTUPOBAHUS

ruOpUIHOTO KaHalla CBA3W Ha 0a3e Ja3epHO U paiio TEXHOJIOT Ui

Astopbl: Bunesckuii B.M., I'peunikuna H.A., llapos C.1O., Cemenosa O.B.
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3A0 Hayuno-npousBoacTBeHHasi pupma
«MHpopmauuoHHbIe H CeTEBbIE TEXHOJIOTHH»
3A0 HIT® «MHCET»

129626, r.Mockaa, ya. CrapoanekceeBckas, 1. 5, oduc 215, ten./¢.(495)7205129, (499)5798522

B Otnen peructpanuu
nporpamm s O9BM

Hanpasnsem Bam Ha perucrparuio nporpammy ainst OBM «Ilaker nmporpamm
AHAJIMTUYECKOr0 U MAlIMHHOTO (MMHUTALlHOHHOI'0) MO/IeJIMPOBAHUSI THOPUIHOTO KaHasa
CBsI3U Ha 0aze Jla3epHON M Paguo TEXHOJIOTHIIY.

Astopsl: Bumnesckuii B.M., I'peunmkuna H.A., llapos C.1O., Cemenosa O.B.

[Tpunoxenue: 1. Jluctunr [Ip 9BM
2. Pedepar
3. KBuTaHuus o6 ymiare perucTpalioHHOro coopa.

['eHepasibHBIi TUpeKTOp

3A0 HII® «MHCET» Bumnesckuii B.M.
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HazBanue

Pedepar

[TakeT mporpamMM aHATUTHYECKOTO U MAITUHHOTO (MMUTAIIHOHHOTO)
MOJICTTUPOBAHUS THOPHUIHOTO KaHaa CBSA3H Ha 0a3e a3epHoi
Y paauo TEXHOJOTHM

[TpaBoobnagatenr 3AO HayuHo-npousBojctBeHHas ¢pupma «MubopmarinoHasie u

ABTOpBI

AHHOTaIIUS

CETEBBIC TEXHOJIOT U

Bumnesckuii B.M., I'peuniikuna H.A., [llapos C.1O.,

Cemenona O.B.

[TakeT mporpamMm npeHa3HAYEH:

JUTSI TPOBEJICHUS YUCICHHBIX PaCUY€TOB XapAKTEPUCTUK
MPOU3BOAUTEIBHOCTH;

BBIOOpA ONTHUMAIBHBIX MTAPaMETPOB THOPUIHOTO KaHala CBA3H,
peann30BaHHBIX Ha 06a3e JTa3epHBIX U PaIUOTEXHOIOT UM
MUJUTUMETPOBOrO U CAHTUMETPOBOI'O TUAMTA30HOB JJIUH BOJIH.
Pemraer 3a1auy ucciaeqoBaHus XapaKTEPUCTHK:

JIA3€pHOro KaHajia, pe3epBUPOBAHHOTO PaUOKaHATIOM
CAHTUMETPOBOrO JUAIMA30HA BOJH, HAXOJAILIEMCS B XOJIOIHOM
pe3epae;

JA3€pHOro KaHaia, pe3€pBUPOBAHHOTO PaJUOKAHAIOM
MUJUTMMETPOBOIrO AUAana3oHa BOJIH, HAXOASIIEMCS B TOpsYEM
pe3epae;

BBICOKOHArpy>K€HHOM JIMHUU Tepeaauu MyJIbTUMEIUNHON
nH(pOopMaImy, BKIIOYAIOIICH MapajieIbHO paboTaroNnIre Ja3ePHBIHA
Y MIWUJTMMETPOBBIN paino KaHaJbl, 3apE3E€pPBUPOBAHHbBIC
paJMoKaHaIOM CAHTUMETPOBOrO JUaIa3oHa BOJIH, HAXOASAIIEMCS B
XOJIOJHOM PE3EPBE.

MoskeT ObITh HCTIONIb30BaHA!

NP MPOEKTUPOBAHUH U Pa3pabOTKE BHICOKOCKOPOCTHBIX U
HaJEKHBIX THOPUIHBIX KAHAIOB Mepeiaddl MyJIbTUMEJUITHOM
nHpopmaruu (royroc, JaHHBIC, BUACOMH(OPMAIIHS ) OTIEPATOPCKOTO
KJ1acca;

MIPY BBITTOJIHEHHUH PA3/JIeIbHbIX 3a/1a4, C IPEJICTAaBICHUEM UEPAPXUHU

KJIACCOB, ONPEAEIIAOIINX MHOKECTBO UCKIIFOUEHUN C
BO3MOYKHOCTBIO UX PAaCIIMPEHUS.
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Ipuioxkenue 4.

CBnaeTenbCTBO O FOCYAaPCTBEHHOM perncTpaummn nporpamm ans 3BM

JINCTUHT NnaKeTa Nporpamm aHaJIMTUUECKOro U MALUMHHOIO (MMUTALMOHHOrO)
MoAeNIMpoBaHUA rM6pMUaHOro KaHasa cBA3mn

AnalyticMain

#

#dainn model\hybrid\analytic\v2\AnalyticMain.java
#OTBEYaeT 33 BbI30B aHANIMTUYECKUX moaenen
package model.hybrid.analytic.v2;

import model.hybrid.v3.config.Config;
import model.hybrid.v3.impl.Context;
import model.hybrid.v3.util.Helper;

import java.io.*;

public class AnalyticMain

{
static final String INPUT_FILE = "input.txt";

public static void main(String[] args) throws Exception {
double[] ip = loadInputParams();

double Imb =ip[0];

double[] mu = {0, ip[1], ip[2]};
double[] Q ={0, ip[3], ip[4]};
double[] p ={0, ip[5], ip[6]};
double[] gm1={0, ip[7], ip[8]};
double[] gm2 = {0, ip[9], ip[10]};

double G_precision =ip[11];
double pi_precision = ip[12];

int maxIndex = (int)
Math.round(Imb * 10);

long startTime = System.currentTimeMillis();

ScalarCalculator scalc =
new ScalarCalculator(lmb, mu, Q, p, gm1, gm2);
scalc.doCalculations(maxIndex);

MatrixCalculator mcalc =
new MatrixCalculator(scalc);
mcalc.doCalculations(maxindex,
G_precision, pi_precision);

System.out.printIn("Total calculation time: "
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+ (System.currentTimeMillis() - startTime)/1000
+"sec.");

public static double[] loadInputParams() throws IOException {
BufferedReader reader = new BufferedReader(
new FileReader(INPUT_FILE));

double[] inputParams
= new double[13];

String line;

inti=0;

while (true) {
line = reader.readLine();

if (line == null) break;
if (line.equals("")) continue;

inputParamsli] = Double.valueOf(
line.split("\t")[0]);
i++;

}

return inputParams;

}
public static void loadParams() {
Config conf = Context.getInstance().config;

double lambda = 1000./conf.PACKET_INTERVAL; // 1/seconds

int len = (int) (conf.PACKET_LEN); // bits

double avSendingTimeO = Helper.convertPacketLengthToSendingTime(len, conf. THROUGHPUT_OPTICS); //seconds

double muO = 1.0/avSendingTimeO; // 1/seconds

double avSendingTimeR = Helper.convertPacketLengthToSendingTime(len, conf. THROUGHPUT_RADIO); //seconds

double muR = 1.0/avSendingTimeR; // 1/seconds

double gamma_1_Good = 1/(conf.GOOD_WEATHER_AV_1*60*60); // 1/seconds
double gamma_2_Good = 1/(conf.GOOD_WEATHER_AV_2*60*60); // 1/seconds

double gamma_1_Bad = 1/(conf.BAD_WEATHER_AV_1*60); // 1/seconds
double gamma_2_Bad = 1/(conf.BAD_WEATHER_AV_2*60); // 1/seconds

double Imb =lambda;

double[] mu = {0, muO, muR};

//double[] Q = {0, ip(3], ip[4]};

double[] p = {0, conf.GOOD_WEATHER_P, conf.BAD_WEATHER_P};
double[] gm1={0, gamma_1_Good, gamma_1_Bad};

double[] gm2 = {0, gamma_2_Good, gamma_2_Bad};

Matrix

#dainn model\hybrid\analytic\v2\Matrix.java

#Mopenb maTpuupl

package model.hybrid.analytic.v2;

public class Matrix {
public int rows;
public int cols;
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public double[][] el;

public Matrix(int rows, int cols) {
this.rows = rows;
this.cols = cols;
this.el = new double[rows][cols];

}

public static Matrix getNullMatrix(int rows, int cols) {
Matrix matrix = new Matrix(rows, cols);

for (int i=0; i < rows; i++) {
for (int k=0; k < cols; k++){
matrix.el[i][k] = 0;
}
}

return matrix;

}

public static Matrix getldentityMatrix(int size) {
Matrix matrix = Matrix.getNullMatrix(size, size);

for (int i=0; i < size; i++) {
matrix.el[i][i] = 1;

}

return matrix;

}

public static double multiplyVectors(double[] v1, double[] v2) {
double res =0;

for (int i=0; i < vl.length; i++) {
res =res+
va[i] * v2[i];

return res;

}

public static double multiplyVectors(double[] v1, Matrix m2, int col) {
double res =0;

for (int i=0; i < vl.length; i++) {
res =res +
v1[i] * m2.el[i][col];

return res;

}

public static double diffPrecision(Matrix m1, Matrix m2) {
Matrix diff =m2.
subtractMatrix(m1);
double max =0;
double ratio;

for (inti=0; i < m1.rows; i++) {
for (int k=0; k < m1.cols; k++) {
if (m2.el[i][k] !=0) {
ratio = Math.abs(
diff.el[i][k] / m2.el[i][k]);
max = Math.max(ratio, max);
}
}
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return max;

}

public Matrix addMatrix(Matrix m2) {
Matrix resMatrix =
new Matrix(rows, cols);

for (byte i=0; i < rows; i++) {
for (byte k=0; k < cols; k++){
resMatrix.el[i][k] =
this.el[i][k] + m2.el[i][k];
}
}

return resMatrix;

}

public Matrix subtractMatrix(Matrix m2) {
Matrix resMatrix =
new Matrix(rows, cols);

for (byte i=0; i < rows; i++) {
for (byte k=0; k < cols; k++){
resMatrix.el[i][k] =
this.el[i][k] - m2.el[i][k];

return resMatrix;

}

public Matrix multiplyBylndex(double index) {
Matrix resMatrix =
new Matrix(rows, cols);

for (byte i=0; i < rows; i++) {
for (byte k=0; k < cols; k++){
resMatrix.el[i][k] =
this.el[i][k] * index;

return resMatrix;

}

public Matrix multiplyByMatrix(Matrix m2) {
Matrix resMatrix =
Matrix.getNullMatrix(rows, m2.cols);

for (byte row=0; row < rows; row++) {
for (byte col=0; col < m2.cols; col++) {
resMatrix.el[row][col] = multiplyVectors(
this.el[row], m2, col);

return resMatrix;

}

public Matrix powerMatrix(int power) {
Matrix resMatrix =
Matrix.getldentityMatrix(rows);

for (int i=1; i <= power; i++) {
resMatrix = resMatrix.
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multiplyByMatrix(this);
}

return resMatrix;

}

public Matrix getinverseMatrix() throws Exception {
Matrix A =this.
multiplyByIndex(1);
Matrix Inv = Matrix.
getldentityMatrix(rows);
double diagkl, index;

for (byte i=0; i < rows; i++) {
swapMatrix(A, Inv, i);
diagkl = A.el[i][i];

if (diagEl == 0)
throw new Exception("Inverting matrix error");

for (byte k=0; k < cols; k++) {
A.el[i][k] = A.el[i][k] / diagEl;
Inv.el[il[k] = Inv.el[i][k] / diagEl;
}

for (byte k=0; k < rows; k++) {
if (k == i) continue;
index = A.el[k][i];
A.subtractLine(i, k, index);
Inv.subtractLine(i, k, index);
}
}

return Inv;

}

private void swapRows(int i, int j) {
double x;
for (int k=0; k < cols; k++) {
x = this.el[i][k];
this.el[i][k] = this.el[j][k];
this.el[j][k] = x;
}
}

private void swapCols(int i, int j) {
double x;
for (int k=0; k < rows; k++) {
x = this.el[k][i];
this.el[k][i] = this.el[k][j];
this.el[K][j] = x;
}
}

private void swapMatrix(Matrix A, Matrix Inv, int i) {
for (inti2 =1i; i2 < rows; i2++) {
for (intj2 =i; j2 < cols; j2++) {

if (A.el[i2][j2] = 0) {
A.swapRows(i, i2);
A.swapCols(i, j2);
Inv.swapRows(i, i2);
Inv.swapCols(i, j2);
return;
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private void subtractLine(int i, int k, double index) {
for (intj=0; j < cols; j++) {
this.el[k][j] = this.el[k][j] -
this.el[i][j] * index;

public void printStochastics(int precision) {
double sum;

for (int i=0; i < rows; i++) {
sum =0;
for (int k=0; k < cols; k++){
sum =sum + this.el[i][k];

}

if (precision > 0) {
sum = Math.round(sum *
Math.pow(10, precision));
sum =sum /
Math.pow(10, precision);
}

System.out.printIn("Line " + (i+1)
+", elements sum =" +sum);
}
}

public double[] getStochastics(int precision) {
double[] stoch
= new double[rows];
double sum;

for (int i=0; i < rows; i++) {
sum =0;
for (int k=0; k < cols; k++){
sum =sum + this.el[i][k];

}

if (precision > 0) {
sum = Math.round(sum *
Math.pow(10, precision));
sum =sum / Math.pow(10, precision);

}

stoch[i] = sum;

}

return stoch;

}

public boolean equals(Matrix matrix) {
for (int i=0; i < rows; i++) {
for (int k=0; k < cols; k++){
if (this.el[i][k] = matrix.el[i][k])
return false;

return true;

}

public String toString() {
String res ="";

for (int i=0; i < rows; i++) {
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for (int k=0; k < cols; k++){
res =res + "\t
+ this.el[i][k];
}

res =res +"\n";

return res;
}
}

MatrixCalculator

#

#dainn model\hybrid\analytic\v2\MatrixCalculator.java
#MaTemaTuueckue onepauum ¢ maTpuLUamm

package model.hybrid.analytic.v2;

public class MatrixCalculator {
private ScalarCalculator scalc;

public Matrix[][] P;
public Matrix G;
public Matrix[][] Y;

public Matrix[] F;
public Matrix[] pi;

public MatrixCalculator(ScalarCalculator scalc) {
this.scalc = scalc;

}

public void doCalculations(int maxindex, double G_precision, double pi_precision) throws Exception {
System.out.printIn(
"Calculating matrices P[il]...");
P = calc_P(maxIndex);

System.out.printin("\n" +
"Stochastic property of SUM(P[i,I]):");
Psum(1,0).printStochastics(0);

System.out.printin("\n" +
"Calculating matrix G...");
G = calc_G(G_precision);

System.out.printin("\n" +
"Stochastic property of G:");
G.printStochastics(0);

System.out.printin("\n" +
"Calculating matrices Y[i,]...");
Y = calc_Y(maxindex);

System.out.printin("\n" +
"Calculating vectors Pi[i]...");
Matrix pi0 = calc_pi0();
pi = calc_piVectors(
pi0, maxIndex, pi_precision);

System.out.printin("\n" +
"Calculating L value...");
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System.out.printIn("L="+ calc_L());

System.out.printin();
}

public Matrix[][] calc_P(int maxindex) {
Matrix[][] P_array
= new Matrix[2][maxIndex + 1];

for (inti=0;i<=1; i++) {
for (int I=0; | < maxindex + i; |++) {
P_array[i][l] = scalc.Pmatrix(i,l);

if (P_arrayl[i][l].equals(
Matrix.getNullMatrix(7,7))) {
System.out.printin(
"P["+i+",1] =0 when I>" +(I-1));

break;

}

}
}

return P_array;

}

public Matrix calc_G(double precision) throws Exception {

Matrix prevG =
Matrix.getldentityMatrix(7);
Matrix nextG;

for (int k=1; k <= Integer.MAX_VALUE; k++) {
nextG = Matrix.getldentityMatrix(7);
nextG = nextG.subtractMatrix(
PGsum(1, 1, prevG, 0));
nextG = nextG.getInverseMatrix().
multiplyByMatrix(P[1][0]);

if (Matrix.diffPrecision(
prevG, nextG) < precision) {
System.out.printin("\nMax k =" +k);
return nextG;

}

if (k/10 == (double)k/10)
System.out.print(".");

prevG = nextG;

return null;

}

public Matrix[][] calc_Y(int maxIndex) throws Exception {

Matrix[][] Y_array
= new Matrix[2][maxIndex + 1];
boolean searchNotNull;

for (inti=0;i<=1; i++) {
searchNotNull = true;
for (int | = maxIindex; | >i; I--) {
if (P[i][I] == null)
continue;

if (searchNotNull) {
Y_array[il[l] = P[i][l];
System.out.printin(
"Y["+i+",1]=0when I>" +(I-1));
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searchNotNull = false;

}

Y_arrayl[i][l-1] = Y_array[i][l].
multiplyByMatrix(G).
addMatrix(P[i][I-1]);

}
}

return Y_array;

}

public Matrix calc_piO() throws Exception {
Matrix pi0 = new Matrix(1,7);
double[] stochFsum
= Fsum().getStochastics(0);

Matrix X = Matrix.getldentityMatrix(7).
subtractMatrix(Y[0][0]);

for (byte k=0; k < 7; k++) {
X.el[k][0] = stochFsum[k];
}

X = X.getInverseMatrix();
pi0.el[0] = X.el[0];

System.out.print("pi[0] =" + pi0);
return pi0;

}

public Matrix[] calc_piVectors(Matrix piO, int maxIndex, double precision) throws Exception {
Matrix[] pi =
new Matrix[maxindex + 1];
pi[0] = pi0;

double curEISum;
double elSum =
pi0.getStochastics(0)[0];

Matrix factor = Matrix.getldentityMatrix(7).
subtractMatrix(Y[1][1]).
getinverseMatrix();

for (int i=1; i <= maxIndex; i++) {
pili] = pi0.
multiplyByMatrix(
Fmatrix(i, factor));

curEISum = pi[i].getStochastics(0)[0];
elSum = elSum + curElSum;

if (/100 == (double)i/100) {
System.out.print("\n" +
"pil" +i+"] ="+ pilil);
System.out.printin(
"SUM(pi[i])*1 = " + elSum);
}

if (curEISum < 0) {
System.out.printin("\nCalculation error: " +
"pil" +i+"]*1<0I");
System.exit(1);
}

if (curEISum < precision) {
System.out.printin("\nMax i =" +i);
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System.out.printIn("SUM(pi[i])*1 =" + elSum);
return pi;
}
}

return pi;

}

public double calc_L() {
double L=0;
double elSum;

for (inti=1; i < pi.length; i++) {
if (pi[i] == null)
break;

elSum = pi[i].getStochastics(0)[0];
L=L+(i * elSum);

}

return L;

public Matrix Psum(int i, int init_l) {
Matrix Psum = Matrix.getNullMatrix(7,7);

for (int | = init_l; | < P[i].length; 1++) {
if (P[i][1] != null)
Psum = Psum.addMatrix(P[i][1]);
else break;

}

return Psum;

}

public Matrix PGsum(int i, int init_I, Matrix G, int init_Gpow) {
Matrix PGsum = Matrix.getNullMatrix(7,7);
Matrix powG = G.powerMatrix(init_Gpow);

for (int | = init_l; | < P[i].length; 1++) {
if (I >init_l)
powG = powG.multiplyByMatrix(G);

if (PLi[1] !=null)
PGsum = PGsum.addMatrix(
P[i][l].multiplyByMatrix(powG));
else break;

}

return PGsum;

}

public Matrix Ysum(int i) {
Matrix Ysum = Matrix.getNullMatrix(7,7);

for (int I=1; | < Y[i].length; |++) {
if (Y[i][1] != null)
Ysum = Ysum.addMatrix(Y[i][I]);
else break;

}

return Ysum;

}

public Matrix Fsum() throws Exception {
Matrix X, Fsum;
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X = Matrix.getldentityMatrix(7).
subtractMatrix(Ysum(1)).
getinverseMatrix();

Fsum = Ysum(0).
multiplyByMatrix(X).
addMatrix(Matrix.getldentityMatrix(7));

return Fsum;

}

public Matrix Fmatrix(int |, Matrix factor) throws Exception {
if (F == null) {
F = new Matrix[100000];
F[O] = Matrix.getldentityMatrix(7);
}

F[I] = Matrix.getNullMatrix(7,7);
Matrix curY;

for (inti=0; i <=I-1; i++) {
if ((i == 0) &&
(Y[0].length > 1))
curY =Y[O][I];
elseif ((i>=1) &&
(Y[1].length > I-i+1))
curY = Y[1][l-i+1];
else
curY =null;

if (curY !=null)
F[I] = F[l].addMatrix(
F[i].multiplyByMatrix(curY));
}

FlI] = F[I].
multiplyByMatrix(factor);

return F[l];

}

ScalarCalculator

#dainn model\hybrid\analytic\v2\ScalarCalculator.java

#MaTemaTuyeckve onepaumm B BEKTOPHO-MATPUUHON popme

package model.hybrid.analytic.v2;

import java.math.BigDecimal;
import java.math.MathContext;

public class ScalarCalculator {
private double Imb;
private double[] mu;
private double[] Q;

private double[] p;

private double[] gm1;
private double[] gm?2;

public double alfa;
public double[] s

= new double[3];

public BigDecimal[] factorial;
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public double[][] f;
public double[][] g;
public double[][] h;
public double[] r;

public double[] m;

public double[][] v;
public double[][] fx;
public double[][] gx;

public ScalarCalculator(double Imb, double[] mu, double[] Q, double[] p, double[] gm1, double[] gm2) {

this.Imb = Imb;
this.mu =mu;
this.Q =Q;
this.p = p;
this.gm1 = gm1;
this.gm2 = gm2;

alfa=p[1] * gm1[1] / (gm1[1] + Q[1])
+(1-p[1]) * gm2[1] / (gm2([1] + Q[1]);

s[1]=p[1] * Imb / (Imb + gm1[1])
+(1-p[1]) * Imb / (Imb + gm2[1]);
s[2] = p[2] * Imb / (Imb + gm1[2])
+(1-p[2]) * Imb / (Imb + gm2[2]);
}

public void doCalculations(int maxindex) throws Exception {
System.out.printIn(
"Calculating f[i], g[i], h[il, r[i], m[i]...");

factorial = calcFactorials(maxIindex);

f = calc_f(maxIndex);
g = calc_g(maxIndex);
r = calc_r(maxindex);
m = calc_m(maxindex);

h = new double[3][];
h[1] = calc_h1(maxindex);
h[2] = calc_h2(maxindex);

System.out.printin();
System.out.printIn(
"Calculating v[i], fA[i], g”[i]...");

v = calc_v(maxIndex);
fx = calc_fx(maxindex);
gx = calc_gx(maxindex);

System.out.printin();

public double[][] calc_f(int maxIndex) throws Exception {
double[][] array
= new double[3][maxIndex + 1];

for (byte k=1; k <= 2; k++) {
for (int i=0; i <= maxindex; i++) {
array[k][i] = checkVal(p[k] * mu[k] / (gm1[k] + mu[k] + Imb)
* Math.pow(Imb / (gm1[k] + mu[k] + Imb), i)
+ (1 - p[k]) * mu[k] / (gm2[k] + mu[k] + Imb)
* Math.pow(Imb / (gm2[k] + mu[k] + Imb), i), i);

if (array[k][i] == 0) {
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System.out.printin("f(" + k + ")=0 when i>" + (i-1));
break;
}
}
}

return array;

}

public double[][] calc_g(int maxIindex) throws Exception {
double[][] array
= new double[3][maxIndex + 1];

for (byte k=1; k <= 2; k++) {
for (int i=0; i <= maxindex; i++) {
array[k][i] = checkVal(p[k] * gm1[k] / (gm1[k] + mu[k] + Imb)
* Math.pow(Imb / (gm1[k] + mu[k] + Imb), i)
+(1- plk]) * gm2[k] / (gm2[k] + mu[k] + Imb)
* Math.pow(Imb / (gm2[k] + mu[k] + Imb), i), i);

if (array[k][i] == 0) {
System.out.printin("g(" + k + ")=0 when i>" + (i-1));
break;
}
}
}

return array;

}

public double[] calc_r(int maxIindex) throws Exception {
double[] array
= new double[maxIndex + 1];

for (int i=0; i <= maxindex; i++) {
array[i] = checkVal(mu[2] / (Q[1] + mu[2] + Imb)
* Math.pow(Imb / (Q[1] + mu[2] +Imb), i), i);

if (array[i] == 0) {
System.out.printin("r=0 when i>" + (i-1));
break;
}
}

return array;

}

public double[] calc_m(int maxindex) throws Exception {
double[] array
= new double[maxIndex + 2];
array[0] =0;

for (int i=0; i <= maxindex; i++) {
array[i+1] = checkVal(Q[1] / (Q[1] + mu[2] + Imb)
* Math.pow(Imb / (Q[1] + mu[2] + Imb), i), i);

if (array[i+1] == 0) {
System.out.printin("m=0 when i>" + (i-1));
break;
}
}

return array;

public double[] calc_h1(int maxindex) throws Exception {
doublel[] array
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= new double[maxIndex + 1];

BigDecimal resl, res2;
MathContext mc = new MathContext(20);

BigDecimal argLmb = BigDecimal.valueOf(Imb);
BigDecimal argQ = BigDecimal.valueOf(Q[2]);
BigDecimal argl = BigDecimal.valueOf(gm1[2] + Imb);
BigDecimal arg2 = BigDecimal.valueOf(gm2[2] + Imb);

BigDecimal exp = new BigDecimal(
"'2.71828182845904523536");

BigDecimal expl = exp.pow((int)
Math.round((gm1[2] + Imb) * Q[2]), mc);

BigDecimal exp2 = exp.pow((int)
Math.round((gm2[2] + Imb) * Q[2]), mc);

BigDecimal sum1 = BigDecimal.ONE;
BigDecimal sum2 = BigDecimal.ONE;

for (int i=0; i <= maxindex; i++) {
if (i>0){
sum1l=suml.divide(argl, mc).
add(argQ.pow(i, mc).
divide(factorial[i], mc), mc);
sum?2 = sum?2.divide(arg2, mc).
add(argQ.pow(i, mc).
divide(factorial[i], mc), mc);

}

res1 = BigDecimal.ONE.divide(
argl.pow(i, mc), mc);

resl = resl.subtract(
sum1.divide(expl, mc), mc);

res1 = resl.multiply(
argLmb.pow(i, mc), mc);

res2 = BigDecimal.ONE.divide(
arg2.pow(i, mc), mc);

res2 = res2.subtract(
sum?2.divide(exp2, mc), mc);

res2 = res2.multiply(
argLmb.pow(i, mc), mc);

array[i] = checkVal(resl.doubleValue() *
gm1[2] * p[2] / (gm1[2] + Imb)
+res2.doubleValue() *
gm2[2] * (1 - p[2]) / (gm2[2] + Imb), i);

if (array[i] <=0) {
System.out.printin("h(1)=0 when i>" + (i-1));
array[i] =0;
break;
}
}

return array;

}

public double[] calc_h2(int maxIndex) throws Exception {

double[] array
= new double[maxIndex + 1];

BigDecimal res;
MathContext mc = new MathContext(20);

boolean nullCheck = false;

BigDecimal exp = new BigDecimal(
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"'2.71828182845904523536");
exp = exp.pow((int)
Math.round(Imb * Q[2]), mc);

BigDecimal koef = BigDecimal.valueOf(
p[2] * Math.exp(-gm1[2]*Q[2])
+(1-p[2]) * Math.exp(-gm2[2]*Q[2]));

koef = koef.divide(exp, mc);

BigDecimal arg = BigDecimal.
valueOf(Imb * Q[2]);

for (int i=0; i <= maxindex; i++) {
res = arg.pow(i, mc);
res = res.divide(factorial[i], mc);
res = res.multiply(koef, mc);

arrayl[i] = checkVal(
res.doubleValue(), i);

if ((array[i] > 0) && (!nullCheck)) {
System.out.printin("h(2)=0 when i<" +i);
nullCheck = true;

}

if ((array[i] == 0) && (nullCheck)) {
System.out.printin("h(2)=0 when i>" + (i-1));
break;
}
}

return array;

}

public double[][] calc_v(int maxindex) throws Exception {
double[][] array
= new double[3][maxIndex + 1];

for (byte k=1; k <= 2; k++) {
for (int i=0; i <= maxindex; i++) {
if (i>0)
array[k][i] = checkVal(s[k] * g[k][i-1], i);
else
array[k][i] = checkVal(1 - s[k], i);

if (array[k][i] == 0) {
System.out.printin("v(" + k + ")=0 when i>" + (i-1));
break;
}
}
}

return array;

}

public double[][] calc_fx(int maxIindex) throws Exception {
double[][] array
= new double[3][maxIndex + 1];
double sum;

for (byte k=1; k <= 2; k++) {
boolean nullCheck = false;

for (int i=0; i <= maxindex; i++) {
sum =0;
for (int I=0; | <= i; ++) {
sum =sum +
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hikI{] * f{k][i-1];
}

array[k][i] = checkVval(sum, i);

if ((array[k][i] > 0) && (!nullCheck)) {
if (i 1=0)
System.out.printIn("fA(" + k +")=0 when i<" +i);
nullCheck = true;

}

if ((array[k][i] == 0) && (nullCheck)) {
System.out.printin("fA(" + k + ")=0 when i>" + (i-1));
break;
}
}
}

return array;

}

public double[][] calc_gx(int maxindex) throws Exception {
double[][] array
= new double[3][maxIndex + 1];
double sum;

for (byte k=1; k <= 2; k++) {
boolean nullCheck = false;

for (int i=0; i <= maxindex; i++) {
sum =0;
for (int I=0; | <= i; I++) {
sum =sum +
ikl * glk](i-11;
}

array[k][i] = checkVval(sum, i);

if ((array[k][i] > 0) && (!nullCheck)) {
if (i 1=0)
System.out.printin("g”(" + k + ")=0 when i<" +i);
nullCheck = true;

}

if ((array[k][i] == 0) && (nullCheck)) {
System.out.printin("g”(" +k + ")=0 when i>" + (i-1));
break;
}
}
}

return array;

}

public static BigDecimal[] calcFactorials(int maxindex) {
BigDecimal[] array
= new BigDecimal[maxindex + 1];
array[0] = BigDecimal.ONE;

for (int i=1; i <= maxIndex; i++) {
arrayli] = array[i-1].multiply(
BigDecimal.valueOf(i),
new MathContext(20));

return array;
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public static byte I(boolean condition) {
if (condition)
return 1;
else
return O;

public Matrix Pmatrix(int i, int I) {

if (i == 0)

return PmatrixCasel(l);
elseif (1 ==i-1)

return PmatrixCase2();
else if (I >=1)

return PmatrixCase3(l-i);
else

return null;

}

private Matrix PmatrixCasel(int i) {
Matrix matrix = Matrix.getNullMatrix(7,7);

matrix.el[0][0] = s[1] * f{1][i];
matrix.el[0][1] = v[1][i];

matrix.el[1][0] = (s[1] * f[1][i] - f[1][i+1]) * h[1][O] + fx[1][i+1];

matrix.el[1][1] = gx[1][i] + h[1][0] * (v[1][i] - g[1][i]);

matrix.el[1][2] = (s[2] * f[2][i] - f[2][i+1]) * h{2][O] + fx[2][i+1];

matrix.el[1][3] = gx[2][i] + h[2][0] * (v[2][i] - g[2][i]);
matrix.el[2][2] = s[2] * f[2][i];
matrix.el[2][3] = v[2][i];

matrix.el[3][4] = Imb / (Imb + Q[1]) * r[i];

matrix.el[3][5] = Imb * alfa/ (Imb + Q[1]) * m[i-1+1]
+Q[1] * alfa / (Imb + Q[1]) * I(i==0);

matrix.el[3][6] = Imb * (1-alfa) / (Imb + Q[1]) * m[i-1+1]
+Q[1] * (1-alfa) / (Imb + Q[1]) * I(i==0);

matrix.el[4][4] = matrix.el[3][4];

matrix.el[4][5] = matrix.el[3][5];

matrix.el[4][6] = matrix.el[3][6];

matrix.el[5][0] = s[1] * f[1][i];
matrix.el[5][1] = v[1][i];
matrix.el[6][2] = s[1] * f[2][i];
matrix.el[6][3] = v[2][i];

return matrix;

}

private Matrix PmatrixCase2() {
Matrix matrix = Matrix.getNullMatrix(7,7);

matrix.el[0][0] = f[1][0];
matrix.el[1][0] = fx[1][0];
matrix.el[1][2] = fx[2][0];
matrix.el[2][2] = f[2][0];
matrix.el[3][4] = r[0];
matrix.el[4][4] = r[0];
matrix.el[5][0] = f[1][0];
matrix.el[6][2] = f[2][0];

return matrix;

}

private Matrix PmatrixCase3(int i) {
Matrix matrix = Matrix.getNullMatrix(7,7);

matrix.el[0][0] = f[1][i+1];
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matrix.el[0][1] = g[1][i];
matrix.el[1][0] = fx[1][i+1];
matrix.el[1][1] = gx[1][i];
matrix.el[1][2] = fx[2][i+1];
matrix.el[1][3] = gx[1][i];
matrix.el[2][2] = f[2][i+1];
matrix.el[2][3] = g[2][i];
matrix.el[3][4] = r[i+1];
matrix.el[3][5] = alfa * m[i+1];
matrix.el[3][6] = (1 - alfa) * m[i+1];
matrix.el[4][4] = r[i+1];
matrix.el[4][5] = alfa * m[i+1];
matrix.el[4][6] = (1 - alfa) * m[i+1];
matrix.el[5][0] = f[1][i+1];
matrix.el[5][1] = g[1][i];
matrix.el[6][2] = f[2][i+1];
matrix.el[6][3] = g[2][i];

return matrix;

private static double checkVal(double val, int i) throws Exception {
if (Double.isNaN(val)
| | Double.isInfinite(val))
throw new Exception(
"i="+i+", val=" +val);
else
return val;

Channel

#

#dainn model\hybrid\v3\channels\Channel.java
H#ABCTPAKTHAA MO4EeNb KaHana nepesayumn AaHHbIX
package model.hybrid.v3.channels;

import java.util.List;

import model.hybrid.v3.impl.Packet;
import model.hybrid.v3.impl.Context;
import model.hybrid.v3.util.Statistics;
import model.hybrid.v3.util.Helper;

public abstract class Channel

{
public enum CHANNEL_STATE_TYPE {ACTIVE, UNAVAILABLE, SWITCHING_ON, SWITCHING_OFF, UNKNOWN}

protected final double throughput;
protected final String channelName;
protected int channelNumber; //to be set by implementation of abstract class

protected List<Packet> queue;
protected Packet currentPacket;

protected CHANNEL_STATE_TYPE state;
//Time when current packet will be delivered or -1 if no packet is being sent
protected double packetDeliveryTime;

protected Context ctx;
protected Statistics statistics;
public Channel(double throughput, String channelName, List<Packet> commonQueue)
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{
this.throughput = throughput;
this.channelName = channelName;
this. queue = commonQueue;
init();

}

public void init()

{
state = CHANNEL_STATE_TYPE.ACTIVE;
ctx = Context.getInstance();
statistics = ctx.stat;
currentPacket = null;
packetDeliveryTime =-1;

statistics.startSending(channelNumber);

}
public abstract Packet weatherChange();

public void execute() {
switch (state) {
case ACTIVE:
txEnd();
break;
case SWITCHING_ON:
state = CHANNEL_STATE_TYPE.ACTIVE;
packetDeliveryTime = -1;
statistics.startSending(channelNumber);
break;
case SWITCHING_OFF:
state = CHANNEL_STATE_TYPE.UNAVAILABLE;
packetDeliveryTime = -1;
break;
default:
throw new lllegalStateException("lllegal state of the "+channelName+" channel");

}

public void packetCome()

if(state != CHANNEL_STATE_TYPE.ACTIVE)
throw new lllegalStateException("Can't add packet to the queue since state of "+channelName+" channel is not Active");

if(currentPacket != null)
throw new lllegalStateException("Channel "+channelName+" is already sending a packet");

currentPacket = queue.remove(0);
statistics.startPacketSending(currentPacket, channelNumber);
txStart();
}

public void txEnd() {
//Statistics
statistics.packetSent(channelNumber);
//statistics.queuelengthAtServeEnd(queue.size()==0 ? 0 : queue.size()-1);
statistics.queuelengthAtServeEnd(queue.size());

//Packet is sent
currentPacket = null;

if(queue.size() == 0) {
packetDeliveryTime = -1;
}

else

{
packetCome();

}
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public void txStart()
{
packetDeliveryTime = ctx.scheduler.getCurrentTime()+
Helper.convertPacketLengthToSendingTime(currentPacket.len, throughput);

}

public double getTime() {
return packetDeliveryTime;

}
public boolean isActive()
{
return state == CHANNEL_STATE_TYPE.ACTIVE;
}

public boolean isChannelFree() {
return currentPacket == null;

}

public void experimentFinished()

{
if( isActive() )
statistics.stopSending(channelNumber);

CompositeChannel

#

#dainn model\hybrid\v3\channels\CompositeChannel.java

#Mogaenb «C0KHOTo» KaHana, 06beANHAIOLLErO HECKOIbKO KaHanoB
package model.hybrid.v3.channels;

import java.util.List;
import java.util.ArrayList;

import model.hybrid.v3.impl.Context;
import model.hybrid.v3.impl.Packet;
import model.hybrid.v3.states.OpticsRadio;
import model.hybrid.v3.states.Radio;
import model.hybrid.v3.states.State;
import model.hybrid.v3.util.Helper;

public class CompositeChannel

{
private Channel optic;
private Channel radio;
private List<Channel> channels;

protected List<Packet> queue;
protected Context ctx;
public CompositeChannel()
{
init();
}
public void init()

{
queue = new ArrayList<Packet>(1000);
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ctx = Context.getInstance();

optic = new OpticChannel(ctx.config. THROUGHPUT_OPTICS, queue);
radio = new RadioChannel(ctx.config. THROUGHPUT_RADIO, queue);
channels = new ArrayList<Channel>(2);

channels.add(optic);

channels.add(radio);

}

public void weatherChange() {
Packet packet = optic.weatherChange();
if(packet != null) packetCome(packet);

//if(Config.getinstance().USE_STATES_STATISTICS) {
// Statistics.states.add(new StateStat(Scheduler.time, state));
/1
}

public void execute() {
if(optic.getTime() == ctx.scheduler.getCurrentTime()) {
optic.execute();
}
if(radio.getTime() == ctx.scheduler.getCurrentTime()) {
radio.execute();

}

//if(Config.getInstance().USE_STATES_STATISTICS) {

// Statistics.states.add(new StateStat(Scheduler.time, state));
/1

}

public void testQueue()
{
if(queue.size() > 100000) {
StringBuilder out = new StringBuilder();
out.append("Error occurred!\nBuffer overflow:");
double curTime = ctx.scheduler.getCurrentTime();
out.append("time = ").append(Helper.convertTimeToStr(curTime));
out.append("\n");
out.append("queue size : ").append(queue.size());
System.out.printIn("out =" + out);
throw new NullPointerException(out.toString());

}

public void packetCome(Packet packet) {
queue.add(packet);
testQueue();
for(Channel ch: channels)
{
if(ch.isActive() && ch.isChannelFree() )
{
ch.packetCome();
break;
}
}
}

public void experimentFinished()
{
optic.experimentFinished();
radio.experimentFinished();

}

public double getTime() {
if( optic.getTime() <0)
return radio.getTime();
if( radio.getTime() < 0)
return optic.getTime();
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return Math.min(optic.getTime(), radio.getTime());

}

public State getState() {
if( optic.isActive() && radio.isActive() )
return OpticsRadio.getInstance();
if( (loptic.isActive()) && radio.isActive() )
return Radio.getinstance();
throw new lllegalStateException("Unknown state");

}

public int getQueueSize()
{

return queue.size();

}

OpticChannel

#

#dainn model\hybrid\v3\channels\OpticChannel.java
#Mogenb OTNIUYECKOro KaHana

package model.hybrid.v3.channels;

import model.hybrid.v3.impl.Packet;
import model.hybrid.v3.config.Config;

import java.util.List;

/**

* User: Sharov

* Date: 06.02.2010
* Time: 13:02:10

* NetCracker

*/
public class OpticChannel extends Channel
{
public OpticChannel(double throughput, List<Packet> queue)
{
super(throughput, "Optic", queue);
if( ctx.config. TURN_OFF_OPTICS ) state = CHANNEL_STATE_TYPE.UNAVAILABLE;
}
@Override
public void init()
{
channelNumber = Config.OPTIC_CHANNEL_NUM;
super.init();
}

public Packet weatherChange() {
Packet packetToBeDelivered = currentPacket;
switch (state) {
case ACTIVE:
//TODO: change to SWITCHING_OFF if not needed
//state = CHANNEL_STATE_TYPE.UNAVAILABLE;
//packetDeliveryTime = -1;
//currentPacket = null;
//TODO: change to SWITCHING_OFF if needed
state = CHANNEL_STATE_TYPE.SWITCHING_OFF;
packetDeliveryTime = ctx.scheduler.getCurrentTime()+ctx.config. SWITCH_OR_TIME;
currentPacket = null;
statistics.stopSending(channelNumber);
break;
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case SWITCHING_ON:
state = CHANNEL_STATE_TYPE.UNAVAILABLE;
packetDeliveryTime =-1;
break;
case SWITCHING_OFF: //state is not used yet
state = CHANNEL_STATE_TYPE.ACTIVE;
packetDeliveryTime =-1;
statistics.startSending(channelNumber);
break;
case UNAVAILABLE:
state = CHANNEL_STATE_TYPE.SWITCHING_ON;
packetDeliveryTime = ctx.scheduler.getCurrentTime()+ ctx.config.SWITCH_RO_TIME;
break;
case UNKNOWN:
System.out.printIn("Unknown state of the "+channelName+" channel");
default:
throw new lllegalStateException("Unknown state of the "+channelName+" channel");

}
return packetToBeDelivered;
}
}
RadioChannel
#

#dainn model\hybrid\v3\channels\RadioChannel.java
#Mopgenb pagouKkaHana
package model.hybrid.v3.channels;

import model.hybrid.v3.impl.Packet;
import model.hybrid.v3.config.Config;

import java.util.List;

/**
* User: Sharov
* Date: 06.02.2010
* Time: 13:14:30
* NetCracker
*/
public class RadioChannel extends Channel
{
public RadioChannel(double throughput, List<Packet> queue)
{
super(throughput, "Radio", queue);
if( ctx.config. TURN_OFF_RADIO ) state = CHANNEL_STATE_TYPE.UNAVAILABLE;
}

@Override

public void init()

{
channelNumber = Config.RADIO_CHANNEL_NUM;
super.init();

}

public Packet weatherChange() {
//do nothing since weather does not affect radio in this model
return null;

}
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AbstractlterativeExperiment

#

#dainn model\hybrid\v3\experiment\AbstractlterativeExperiment.java
#Mogaenb abCTPAKTHOMO UTEPATUBHOMO 3KCNEPUMEHTa

package model.hybrid.v3.experiment;

import model.hybrid.v3.impl.Context;
import model.hybrid.v3.impl.Scheduler;
import model.hybrid.v3.util.Helper;

/* *
* User: Sharov
* Date: 28.11.2010
* Time: 15:44:39
*/
public abstract class AbstractlterativeExperiment
{
protected Context ctx;
protected SuperExperiment superExperiment;

protected AbstractlterativeExperiment() {
ctx = Context.getInstance();
init();

}

protected AbstractlterativeExperiment(SuperExperiment superExperiment) {
this();
this.superExperiment = superExperiment;

}

public void execute()

{
final double EXP_LENGTH = ctx.config.EXPERIMENT_LEN*Scheduler.ONE_YEAR;
System.out.printIn("Experiment: "+getExperimentName());
System.out.printIn("Length = "+EXP_LENGTH+" sec. ("+ Helper.convertTimeToStr(EXP_LENGTH)+")");

while(hasNext())
{

nextlteration();
runlteration();

storelterationResults();
}
finalizeExperiment();

}

protected String getCSVHeader()
{
String result[] = ctx.stat.resultsToCSVString();
return ( superExperiment == null ? "": superExperiment.getCSVHeaderPrefix() )+
"\""+getVarName()+"\""+ctx.config.CSV_SEPARATOR+result[0];
}

protected String getCSVRecord()
{
String result[] = ctx.stat.resultsToCSVString();
return ( superExperiment == null ? "": superExperiment.getCSVRecordPrefix() )+
getCurrentVarValue()+ctx.config.CSV_SEPARATOR+result[1];
}

protected String getlterationinfo() {
return ( superExperiment == null ? "": superExperiment.getlterationinfoPrefix() )+
String.format(getVarName()+" %1$5s; av_len=%2$12g; av_wait=%3$12g; av_thrpt=%4$12g",
getCurrentVarValue(), ctx.stat.getAverageQueuelen(), ctx.stat.getAveragePacketWaitingTime(), ctx.stat.getAverageThroughput());
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protected void storelterationResults()
{
}

protected void finalizeExperiment()
{
}

protected abstract void init();

protected abstract boolean hasNext();
protected abstract void nextlteration();
protected abstract void runlteration();
protected abstract String getVarName();
protected abstract String getCurrentVarValue();

protected abstract String getExperimentName();

MultipleRunExperiment

#

#dainn model\hybrid\v3\experiment\MultipleRunExperiment.java
#Mogaenb UTepaTMBHOTO IKCNepUMeHTa

package model.hybrid.v3.experiment;

import model.hybrid.v3.impl.Scheduler;
import model.hybrid.v3.util.Helper;
import model.hybrid.v3.util.Statistics;

import java.util.LinkedHashMap;
import java.util. Map;

/**

* User: Sharov

* Date: 28.11.2010
* Time: 16:00:14
*/

public class MultipleRunExperiment extends AbstractiterativeExperiment{

protected int iteration;
protected Map<String, Object>sum;

public MultipleRunExperiment() {
}

public MultipleRunExperiment(SuperExperiment superExperiment) {
super(superExperiment);

}

@Override
protected void init() {

iteration = 0;

sum = new LinkedHashMap<String, Object>();
}

@Override
protected boolean hasNext() {
return iteration < ctx.config.ITERATIONS_NUMBER;
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@Override

protected void nextlteration() {
ctx.iteration = iteration;
ctx.globallteration++;
iteration++;

}

@Override

protected void runlteration() {
ctx.stat = new Statistics();
ctx.scheduler = new Scheduler();
ctx.scheduler.init();
ctx.scheduler.schedule();

Helper.add(sum, ctx.stat.getResults());
}

@Override
protected String getCurrentVarValue() {
return String.valueOf(ctx.iteration);

}

@Override
protected String getVarName() {
return "lteration";

}

@Override
protected String getExperimentName() {
return "Multiple Run Experiment";

}

@Override

protected void finalizeExperiment()

{
Helper.average(sum, ctx.config.ITERATIONS_NUMBER);
String result[] = Helper.mapsToCSVStrings(sum);

if(ctx.globallteration == ctx.iteration)
{
Helper.outputStringToFile(( superExperiment == null ? "": superExperiment.getCSVHeaderPrefix() )+result[0],
ctx.config.OUTPUT_FILE, false);
}

Helper.outputStringToFile( ( superExperiment == null ? "": superExperiment.getCSVRecordPrefix() )+result[1],
ctx.config. OUTPUT_FILE, true);
}

@Override

protected void storelterationResults()

{
System.out.printIn(getlterationinfo());
if(ctx.globallteration == 0)

{
Helper.outputStringToFile(getCSVHeader(), ctx.config. OUTPUT_FILE_DETAILED, false);

}
Helper.outputStringToFile(getCSVRecord(), ctx.config. OUTPUT_FILE_DETAILED, true);

VarBadWeatherAV1Experiment
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#dainn model\hybrid\v3\experiment\VarBadWeatherAV1Experiment.java
#IKCNepUMEHT No BapbMpOoBaHUIO NapameTpa avl naoxoi noroabl
package model.hybrid.v3.experiment;

/* *
* User: Sharov
* Date: 04.12.2010
* Time: 15:30:19
*/
public class VarBadWeatherAV1Experiment extends SuperExperiment
{
protected double badWeatherAV1;

public VarBadWeatherAV1Experiment() {
super();

}

@Override
protected void init() {

badWeatherAV1 = ctx.config.BAD_WEATHER_AV_1_FROM;
}

@Override
protected boolean hasNext() {

return badWeatherAV1<=ctx.config.BAD_WEATHER_AV_1_TO;
}

@Override

protected void nextlteration() {
ctx.config.BAD_WEATHER_AV_1 = badWeatherAV1;
badWeatherAV1+=ctx.config.BAD_WEATHER_AV_1_STEP;

}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config.BAD_WEATHER_AV_1);
}

@Override

protected String getVarName() {
return "Bad Weather AV1";

}

@Override
protected String getExperimentName() {
return "Bad Weather AV1 Variation";
}
}

VarBadWeatherAV2Experiment

#

#dainn model\hybrid\v3\experiment\VarBadWeatherAV2Experiment.java
# IKCNepuMeHT No BapbMPOBaHMIO NapameTpa av2 Naoxomn Norogbl
package model.hybrid.v3.experiment;

/* *
* User: Sharov
* Date: 04.12.2010
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* Time: 17:17:05
*/
public class VarBadWeatherAV2Experiment extends SuperExperiment
{
protected double badWeatherAV2;

public VarBadWeatherAV2Experiment() {
super();

}

@Override
protected void init() {

badWeatherAV2 = ctx.config.BAD_WEATHER_AV_2_FROM;
}

@Override
protected boolean hasNext() {

return badWeatherAV2<=ctx.config.BAD_WEATHER_AV_2_TO;
}

@Override

protected void nextlteration() {
ctx.config.BAD_WEATHER_AV_2 = badWeatherAV2;
badWeatherAV2+=ctx.config.BAD_WEATHER_AV_2_STEP;

}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config.BAD_WEATHER_AV_2);
}

@Override

protected String getVarName() {
return "Bad Weather AV2";

}

@Override
protected String getExperimentName() {
return "Bad Weather AV2 Variation";
}
}

VarBadWeatherAVsExperiment

#

#dainn model\hybrid\v3\experiment\VarBadWeatherAVsExperiment.java
#IKcnepumeHT NO BapbUPOBAHMIO NapameTpoB avl n av2 nnoxoi norogbl
package model.hybrid.v3.experiment;

/* *
* User: Sharov
* Date: 16.08.2011
* Time: 15:30:19
*/
public class VarBadWeatherAVsExperiment extends SuperExperiment
{
protected double avFactor;
protected double currentAVFactor;
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public VarBadWeatherAVsExperiment() {
super();

}

@Override

protected void init() {
avFactor = ctx.config.BAD_WEATHER_AV_FACTOR_FROM,;
currentAVFactor = avFactor;

}

@Override
protected boolean hasNext() {

return avFactor<=ctx.config.BAD_WEATHER_AV_FACTOR_TO;
}

@Override

protected void nextlteration() {
ctx.config.BAD_WEATHER_AV_1 = avFactor*ctx.config.BAD_WEATHER_AV_1_INITIAL;
ctx.config.BAD_WEATHER_AV_2 = avFactor*ctx.config.BAD_WEATHER_AV_2_INITIAL;
currentAVFactor = avFactor;
avFactor+=ctx.config.BAD_WEATHER_AV_FACTOR_STEP;

}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {
return String.valueOf(currentAVFactor);

}

@Override

protected String getVarName() {
return "Bad Weather AV Factor";

}

@Override
protected String getExperimentName() {
return "Bad Weather AVs Variation";
}
}

VarBadWeatherPExperiment

#

#dainn model\hybrid\v3\experiment\VarBadWeatherPExperiment.java
#IKCNEePUMEHT Mo BapbMPOBaHUIO NapameTpa p NJ0X0W noroap!
package model.hybrid.v3.experiment;

/**
* User: Sharov
* Date: 28.11.2010
* Time: 22:13:04
*/
public class VarBadWeatherPExperiment extends SuperExperiment
{
protected double badWeatherP;

public VarBadWeatherPExperiment() {
super();

}
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@Override
protected void init() {

badWeatherP = ctx.config.BAD_WEATHER_P_FROM,;
}

@Override
protected boolean hasNext() {

return badWeatherP<=ctx.config.BAD_WEATHER_P_TO;
}

@Override

protected void nextlteration() {
ctx.config.BAD_WEATHER_P = badWeatherP;
badWeatherP+=ctx.config.BAD_WEATHER_P_STEP;

}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config.BAD_WEATHER_P);
}

@Override
protected String getVarName() {
return "Bad Weather P";

}

@Override
protected String getExperimentName() {
return "Bad Weather P Variation";
}
}

VarFlowExperiment

#

#dainn model\hybrid\v3\experiment\VarFlowExperiment.java
#IKCnepMMeHT NO BapbMpPOBaHMIO MOTOKA 3aABOK

package model.hybrid.v3.experiment;

/**

* User: Sharov

* Date: 28.11.2010

* Time: 19:43:31

*/

public class VarFlowExperiment extends SuperExperiment
{

protected double packetinterval;

public VarFlowExperiment() {
super();

}

@Override
protected void init() {

packetinterval = ctx.config.PACKET_INTERVAL_FROM;
}
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@Override
protected boolean hasNext() {

return packetInterval<=ctx.config.PACKET_INTERVAL_TO;
}

@Override

protected void nextlteration() {
ctx.config.PACKET_INTERVAL = packetinterval;
packetinterval+=ctx.config.PACKET_INTERVAL_STEP;

}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config.PACKET_INTERVAL);
}

@Override
protected String getVarName() {
return "Packet Interval";

}

@Override
protected String getExperimentName() {
return "Flow Intensity Variation (Packet Interval)";

}

}

VarGoodWeatherAVsExperiment

#

#dainn model\hybrid\v3\experiment\VarGoodWeatherAVsExperiment.java
HIKCNepUMeHT No BapbUMpOBaHMIO NapameTpa avl 1 av2 xopoluei noroapl

package model.hybrid.v3.experiment;

/**

public class VarGoodWeatherAVsExperiment extends SuperExperiment

{

* User: Sharov

* Date: 16.08.2011
* Time: 15:30:19
*/

protected double avFactor;
protected double currentAVFactor;

public VarGoodWeatherAVsExperiment() {
super();

}

@Override

protected void init() {
avFactor = ctx.config.GOOD_WEATHER_AV_FACTOR_FROM;
currentAVFactor = avFactor;

}

@Override
protected boolean hasNext() {

return avFactor<=ctx.config.GOOD_WEATHER_AV_FACTOR_TO;

}
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@Override
protected void nextlteration() {

ctx.config.GOOD_WEATHER_AV_1 = avFactor*ctx.config.GOOD_WEATHER_AV_1_INITIAL;
ctx.config.GOOD_WEATHER_AV_2 = avFactor*ctx.config.GOOD_WEATHER_AV_2_INITIAL;

currentAVFactor = avFactor;
avFactor+=ctx.config. GOOD_WEATHER_AV_FACTOR_STEP;
}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {
return String.valueOf(currentAVFactor);

}

@Override
protected String getVarName() {
return "Good Weather AV Factor";

}

@Override
protected String getExperimentName() {
return "Good Weather AVs Variation";
}
}

VarGoodWeatherPExperiment

#

#dainn model\hybrid\v3\experiment\VarGoodWeatherPExperiment.java
#IKCNEePUMEHT MO BapbMPOBaHUIO NapameTpa p XOPoLLEi noroap!
package model.hybrid.v3.experiment;

/* *
* User: Sharov
* Date: 15.08.2011
* Time: 22:13:04
*/
public class VarGoodWeatherPExperiment extends SuperExperiment
{
protected double goodWeatherP;

public VarGoodWeatherPExperiment() {
super();

}

@Override
protected void init() {

goodWeatherP = ctx.config. GOOD_WEATHER_P_FROM;
}

@Override
protected boolean hasNext() {

return goodWeatherP<=ctx.config. GOOD_WEATHER_P_TO;
}

@Override

protected void nextlteration() {
ctx.config. GOOD_WEATHER_P = goodWeatherP;
goodWeatherP+=ctx.config. GOOD_WEATHER_P_STEP;
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@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config. GOOD_WEATHER_P);
}

@Override
protected String getVarName() {
return "Good Weather P";

}

@Override
protected String getExperimentName() {
return "Good Weather P Variation";
}
}

VarORSwitchTimeExperiment

#

#dainn model\hybrid\v3\experiment\VarORSwitchTimeExperiment.java
HIKCNEPUMEHT MO BapbMPOBAHMIO NPEMEHM NEPEK/IOYEHUA C ONTUKM Ha PAAMNO
package model.hybrid.v3.experiment;

/**

* User: Sharov

* Date: 28.11.2010
* Time: 16:46:44
*/

public class VarORSwitchTimeExperiment extends SuperExperiment {
protected double switchORTime;

public VarORSwitchTimeExperiment() {
super();

}

protected VarORSwitchTimeExperiment(SuperExperiment superExperiment) {
super(superExperiment);

}

@Override
protected void init() {

switchORTime = ctx.config.SWITCH_OR_TIME_FROM,;
}

@Override
protected boolean hasNext() {

return switchORTime <= ctx.config.SWITCH_OR_TIME_TO;
}

@Override

protected void nextlteration() {
ctx.config.SWITCH_OR_TIME = switchORTime;
switchORTime+=ctx.config.SWITCH_OR_TIME_STEP;

}
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@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config.SWITCH_OR_TIME);
}

@Override
protected String getVarName() {
return "OR Switch Time";

}

@Override
protected String getExperimentName() {
return "OR Switch Time Variation Experiment";
}
}

VarROSwitchTimeExperiment

#

#dainn model\hybrid\v3\experiment\VarROSwitchTimeExperiment.java
HIKCNEPUMEHT MO BapbUMPOBAHMIO NPEMEHM NEPEK/IIOUYEHUA C PASMO Ha ONTUKY
package model.hybrid.v3.experiment;

/**

* User: Sharov

* Date: 28.11.2010
* Time: 22:04:54
*/

public class VarROSwitchTimeExperiment extends SuperExperiment {
protected double switchROTime;

@Override
protected void init() {

switchROTime = ctx.config.SWITCH_RO_TIME_FROM,;
}

@Override
protected boolean hasNext() {

return switchROTime <= ctx.config.SWITCH_RO_TIME_TO;
}

@Override

protected void nextlteration() {
ctx.config.SWITCH_RO_TIME = switchROTime;
switchROTime+=ctx.config.SWITCH_RO_TIME_STEP;

}

@Override
protected void runlteration() {
new MultipleRunExperiment(this).execute();

}

@Override
protected String getCurrentVarValue() {

return String.valueOf(ctx.config.SWITCH_RO_TIME);
}
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@Override
protected String getVarName() {
return "RO Switch Time";

}

@Override
protected String getExperimentName() {
return "RO Switch Time Variation Experiment";
}
}

Flow

#

#dainn model\hybrid\v3\flows\Flow.java
#Mopgenb BXxoAALLEro NOTOKa 3aABOK
package model.hybrid.v3.flows;

import model.hybrid.v3.impl.Context;

import model.hybrid.v3.impl.Packet;

import model.hybrid.v3.util.Counters;

import cern.jet.random.Exponential;

import cern.jet.random.engine.MersenneTwister;

public class Flow {
public final double INTERVAL; // seconds
public final int LEN; // bits

private Exponential interval; //in seconds
private Exponential len; //in bits

protected double time; // seconds

public Flow()
{
INTERVAL = Context.getInstance().config.PACKET_INTERVAL/1000; // seconds
LEN = (int) (8*Context.getInstance().config.PACKET_LEN); // bits
interval = new Exponential(1.0/INTERVAL, new MersenneTwister(Counters.getNextSeed()));
len = new Exponential(1.0/LEN, new MersenneTwister(Counters.getNextSeed()));
time = interval.nextDouble();

}

public double getTime() {
return time;

}

public void setTime(double time) {
this.time = time + interval.nextDouble();

}

public Packet execute() {
double arrival = time;
time += interval.nextDouble();
return new Packet(arrival, (int) len.nextDouble());

256



Packet

#

#dainn model\hybrid\v3\impl\Packet.java
#Mopenb nakeTa AaHHbIX

package model.hybrid.v3.impl;

public class Packet {
/**
* Arrival time in seconds
*
/
public final double arrival;
/**
* Packet length in bits
*/

public final int len;

public Packet(double arrival, int len) {
this.arrival = arrival;
this.len = len;

Scheduler

#

#dainn model\hybrid\v3\impl\Scheduler.java

#MNaHMPOBLL MK OTBEYAIOLLMIA 32 NAAHMPOBaHME COBLITUN NPU UMMUTALLMOHHOM MOAENNPOBaHUK
package model.hybrid.v3.impl;

import model.hybrid.v3.channels.CompositeChannel;
import model.hybrid.v3.flows.Flow;

import model.hybrid.v3.states.OpticsRadio;

import model.hybrid.v3.weather.Weather;

import model.hybrid.v3.weather.WeatherConstant;
import model.hybrid.v3.weather.WeatherHyperExp;
import model.hybrid.v3.util.Helper;

import java.math.BigInteger;

public class Scheduler

{
public static final int ONE_YEAR = 365*24*60*60; //in seconds
public double time = 0;

private Flow flow;
private CompositeChannel channel;
private Weather weather;

private Context ctx;
private boolean useStatistics;
private boolean useAnalytics;

public Scheduler()

{
this(Context.getlnstance());

}

public Scheduler(Context ctx)
{

this.ctx = ctx;

}
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public double getCurrentTime()
{
return time;

}

public void init()

{
useAnalytics = ctx.config.USE_ANALYTICS;
useStatistics = ctx.config.USE_STATISTICS;

time = 0;
channel = new CompositeChannel();
flow = new Flow(); //new FlowSimple();

weather = ctx.config. TURN_OFF_WEATHER ? new WeatherConstant() : new WeatherHyperExp();

}
public void schedule() {

int year = ONE_YEAR;
final double EXP_LENGTH = ctx.config.EXPERIMENT_LEN*ONE_YEAR;
do{
if(time > year) {
//System.out.printIn("years passed
year += ONE_YEAR;
}
double channelTime = channel.getTime();
double weatherTime = weather.getTime();
double flowTime = flow.getTime();

// 1. Simulation period ended
if(weatherTime < 0) { // simulation period end
break;
}
// 2. There is no packets to be delivered
else if(channelTime < 0) {
time = Math.min(
flowTime,
weatherTime

);

// 3. Find next event

else

{

time = Math.min(
Math.min(flowTime,weatherTime),
channelTime
);
}

performExecution();

}while(time < EXP_LENGTH);
channel.experimentFinished();

}

private void performExecution()

{

if(useStatistics)

{

ctx.stat.queuelength(channel.getQueueSize());

}

if( time == weather.getTime() )

{

weather.execute(); // next change in the weather
channel.weatherChange();

ctx.stat.weatherChanged();

"+ year/ONE_YEAR);
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//System.out.printIn("Weather Changed (time = "+Helper.convertTimeToStr(time)+")");

i}f( time == channel.getTime() )

{ channel.execute();

i}f( time == flow.getTime() )

{ channel.packetCome(flow.execute());
}

if( useAnalytics && channel.getTime() < 0)
{
if(channel.getQueueSize() > 0)
throw new lllegalStateException("Queue is not empty!!!");

if( channel.getState() instanceof OpticsRadio)
twoChannelsAnalytics();

else
oneChannelAnalytics(ctx.config. THROUGHPUT_RADIO);

public void oneChannelAnalytics(double throughput)

double avSendingTime = Helper.convertPacketLengthToSendingTime(flow.LEN, throughput); //seconds
double mu = 1.0/avSendingTime; // 1/seconds
double lambda = 1.0/flow.INTERVAL; // 1/seconds
double regenerationPeriod = 1.0/(mu - lambda) + 1.0/lambda;
//double rho = lambda/mu;
double g = lambda/(mu-lambda); // average packets in system
double n = lambda*lambda/(mu-lambda)/mu; // average queue length
double w = 1.0/(mu-lambda); // average packet time in system (in seconds)
double waitingTime = n/lambda; //w - avSendingTime; // average packet waiting time (in seconds)

double interval = Math.min(ctx.config. EXPERIMENT_LEN*ONE_YEAR, weather.getTime()) - time;
double periodsNum = Math.floor(interval/regenerationPeriod);
double t = regenerationPeriod*periodsNum;

int numberOfSentPackets = (int) (t*lambda);
time +=1t;
ctx.stat.analyticsPeriod(t, n, waitingTime, Biginteger.valueOf(numberOfSentPackets));

flow.setTime(time);

}

public void twoChannelsAnalytics()

{
double lambda = 1.0/flow.INTERVAL; // 1/seconds

double avSendingTimeO = Helper.convertPacketLengthToSendingTime(flow.LEN, ctx.config. THROUGHPUT_OPTICS); //seconds
double muO = 1.0/avSendingTimeO; // 1/seconds

double avSendingTimeR = Helper.convertPacketLengthToSendingTime(flow.LEN, ctx.config. THROUGHPUT_RADIO); //seconds
double muR = 1.0/avSendingTimeR; // 1/seconds

double rho = lambda/(muO+muR);
double b = muO*muR/lambda/lambda*(1.0+ (lambda+muO)/(lambda+muR) );
double a = b + muR/lambda*(1.0+mu0O/(lambda+muR))+ muO/(lambda+muR)+1.0/(1.0-rho);

double regenerationPeriod = a/lambda/b;

double q = ( a-b+1.0/(1.0-rho)/(1.0-rho) )/a; // average packets in system
double n = rho/(1. - rho)/(1. - rho)/a; // average queue length
double w = g/lambda; // average packet time in system (in seconds)
///TODO check this: this is just approximation
//double avSendingTime =
(avSendingTimeR*ctx.config. THROUGHPUT_RADIO+avSendingTimeO*ctx.config. THROUGHPUT_OPTICS)/(ctx.config. THROUGHPUT_RADIO+ctx.config. TH
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ROUGHPUT_OPTICS);
double waitingTime = n/lambda;//- avSendingTime; // average packet waiting time (in seconds)

double interval = Math.min(ctx.config. EXPERIMENT_LEN*ONE_YEAR, weather.getTime()) - time;
double periodsNum = Math.floor(interval/regenerationPeriod);
double t = regenerationPeriod*periodsNum;

int numberOfSentPackets = (int) (t*lambda);
time +=1t;
ctx.stat.analyticsPeriod(t, n, waitingTime, Biginteger.valueOf(numberOfSentPackets));

flow.setTime(time);

}

HyperExp

#

#dainn model\hybrid\v3\util\HyperExp.java
#IvMnepaKcnoHeHUManbHOe pacnpegeeHune
package model.hybrid.v3.util;

import cern.jet.random.Exponential;
import cern.jet.random.Uniform;
import cern.jet.random.engine.MersenneTwister;

public class HyperExp {
private Exponential exp1;
private Exponential exp2;
private Uniform prob;

private double p;
private double mean1;
private double mean2;

private double time;

public HyperExp(double p, double mean1, double mean2) {
this.p = p;
this.meanl = meanl;
this.mean2 = mean2;
reset();

}

public double getTime() {
return time;

}

public void execute() {
if(prob.nextDouble() <= p) {
time = expl.nextDouble();
}else {
time = exp2.nextDouble();
}
}

public void reset() {
expl = new Exponential(1.0/meanl, new MersenneTwister(Counters.getNextSeed()));
exp2 = new Exponential(1.0/mean2, new MersenneTwister(Counters.getNextSeed()));
prob = new Uniform(0.0, 1.0, new MersenneTwister(Counters.getNextSeed()));
execute();
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WeatherHyperExp

#

#dainn model\hybrid\v3\weather\WeatherHyperExp.java
#Mopgenb norogbl

package model.hybrid.v3.weather;

import model.hybrid.v3.config.Config;
import model.hybrid.v3.impl.Context;
import model.hybrid.v3.util.HyperExp;

public class WeatherHyperExp {
private HyperExp distrGood;
private HyperExp distrBad;

private double time = 0; // seconds

public WeatherHyperExp() {
Config conf = Context.getInstance().config;
distrBad = new HyperExp(conf.BAD_WEATHER_P, conf.BAD_WEATHER_AV_1, conf.BAD_WEATHER_AV_2); // min
distrGood = new HyperExp(conf.GOOD_WEATHER_P, conf.GOOD_WEATHER_AV_1, conf.GOOD_WEATHER_AV_2); // hours
reset();

@Override
public double getTime() {
return time;

}

@Override
public void execute() {
state = (state == State.GOOD ? State.BAD : State.GOOD);
if(state == State.GOOD) {
distrGood.execute();
time += distrGood.getTime()*60*60;

}else {
distrBad.execute();
time += distrBad.getTime()*60;
}
}
@Override
public void reset() {
time = 0;
state = State.BAD;
distrGood.reset();
distrBad.reset();
execute();
}
@Override

public State getState() {
return state;

}
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