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BCTVIT

VY npukiiagHuX 3a7adax 4acTO BHUHUKAE HEOOXIAHICTh BUPIIICHHS 3aBJIaHHS
r100abHOI  ONTUMI3alil B Oe3mepepBHOMY MpocTOpi. Y 3arajbHOMY BUMIAIKY,
3aBIaHHS TMOJISITa€ B ONTHMI3allili TEBHUX BJIACTUBOCTEH CHUCTEMH BUOMPAIOYH
BIJIMOBIJHI TMapaMeTpu CUCTEMH, SIKI 3a3BHUYAil BHUCJIOBIIOIOTH Yepe3 BEKTOP.
CranmapTHHUM TaXi4 10 BUPIIMICHHS IbOTO 3aBAaHHS - MO0YA0Ba AesSKOI (PyHKIIII, SKa
JT03BOJISIE 3MOJIETIOBATH 110 MPOOJeMy 1 HAKJIACcTU MeBHI oOMexxeHHd. s dyHkuis
Ha3UBAETHCS 1IUIBOBOIO.

VY pa3i HeniHiHOT a00 He audepeHIIHoBaHOT IIIOBOI (PYHKINT, MOTPIOHO
BUKOPUCTOBYBATH MpsiM1 MeToIM onTuMmizaiii. Kpaiili 3 BiIOMUX IPSIMUX aITOPUTMIB:
meron Hemnmepa-Mina, meron Xyka-J[>kuBca, TEHETUYHI QJITOPUTMHU, C€BOJIOLINHI
cTparerii. ['070BHEe y BCIX IUX MPSAMHUX METOAAaX 1€ CTpaTeris reHepailii BeKTOpiB
napameTtpiB. Illopasy micis renepallii HOBUX BEKTOPIB NMPUHUMAETHCA PIIICHHS O iX
BUKOpHUcTaHH1. HalfyacTiie 1e BUPINIy€eThCS 3HAUCHHIM IUIbOBOI (PyHKIII1T. Ase xoua
s «KaaiOHa» cTpaTerist CXOOUThCA JTOCUTh IIBUIKO, ICHYE PHU3UK MOTPANUTH B
JOKaNbHUM MiHIMYM. [[pOr0 MOXHA YHUKHYTH MPOBOASYM MapaieiabHl pO3paxyHKH
pi3HUX HAOOPIB BEKTOPIB, TOAL SAKIIO OJHA 3 TPYI MOTPAMNUTH B JIOKAJTILHUIM MIHIMYM,
MO>KHA TTPOJIOBKUTH 00OPOOKY THX IIO 3aTUIIHINCA. TaKuM YHHOM BUMOTH JI0 TEXHIKH
MIHIMI3a1] TaKi:

1) IpamtoBaTu 3 HErNIAAKUMH, HEMHIMHUMH, MyJIbTUMOIATBHUMHU (DYHKITISIMU;

2) MoxnuBICTh pO3NapaieatOBaHHs PO3PaXyHKIB;

3) Mana KiIbKICTh TapaMeTpiB, AKi JIETKO BUOUPATH 1 3MIHIOBATH;

4) TlocmigoBHa 301KHICTH JO TJOOQIBHOTO MIHIMyMY B HE3QJICKHUX

BUNPOOYBAHHSIX.
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BHUCHOBKUA

Anroputm DE mnpencrapnse co0or0 MOTYKHMM 1 MPOCTUH Y BHUKOPHUCTaHHI
IHCTPYMEHT I PO3B’SI3KY 3aj7ia4 Tio0anbHOl onTuMizallii. Ha O11bmocTi TecToBUX
¢bynkuiii DE cripaBnsieThes Kpailie, y MiiaHl KUIBKOCT1 pO3paxyHKIB HITLOBOT QYHKIIIT,
HIXK THII TPUTIIHI A7 pO3B’SA3KY €T 3a71a41 aJITOPUTMH.

3aBAskM CBOIM MPOCTOTI peaizallii ajJropuT™M MpeJcTaBisie  OaraTo
MOXJIMBOCTEH Juist Monudikamiid. TakoX anaropurM MOXHA MPUCKOPHUTH SIKIIO
BUKOPHUCTATH MOXJIMBOCTI pO3MapalielOBaHHs pPO3paxyHKiB. Y J0JaTKy A 3amucani
TecToB1 PYHKIIT, y 1oAaTKy b momano pe3ynbTaTy 3acTOCYBaHHS 6a30BOT0 aITOPUTMY
1 IBOX BUIIE HABEJACHUX MOIU]IKAIliN O TECTOBUX (yHKIIIH.

Bukopucranns wmera-onTtumizaiii MoKe€ 3HAYHO TOKPAIIUTH PE3YJIbTaTH
poOOTH aNropuTMy, TaK SIK OyJIyTh BUKOPHCTOBYBATHCS ONTHUMAalbHI 3HAUCHHS IS
KEepyIUHuX IMapaMeTpiB.

Jnst  GaraToBUMIpHMX 3ajad po3MapalieNIOBaHHS PO3paxyHKIB TpPHUHECE

pe3yabTaT MIBHIIIE, ajie 0y/ie BUKOPUCTAHO O1IIbIIE PECYPCiB.
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Po3paxynku aiist DE 3 mapamerpamu F = 0.9, CR = 0.5, ayis D = 10, NP = 100

OyHKITIA
F1
F2
F3
F4
F5
F6
F7
F8
F9

F10
F11

F12

OOOATOK b
Best value Iterations
0.000015 518
0.000081 734
0.000023 697
1.414717 403
231.995377 261
0 227
-2975.677246 88
29.963766 140
20.000002 41
0.606623 313
0.000013 630
-0.000702 823

Time
2.197526
2.240165
2.231585

2.1113
2.070192
2.059419

2.06188

2.09729
2.032342
2.216047
2.450329

25.888463

Po3paxynku aiist PDE 3 mapamerpamu F = 0.9, CR = 0.5, nna D = 10, NP = 100

OyHKITIS
F1
F2
F3
F4
F5
F6
F7
F8
F9

F10
F11
F12

Best value
0.000001
0.000004
0.000004
0.000009
0.000159

0
-4189.828125
0
0.000002
0
0.000001
-0.000702

Iterations

5

W W h O L W W O Wn b

Time

1.068041

1.40708

1.24311
2.025747
4.06734
0.651421
1.022684
0.954157
1.276624
1.456601
1.000619
8.648963
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Kopn nporpamu

package me.berkow.diffeval

import me.berkow.diffeval.message.SubTask

import me.berkow.diffeval.problem.bestValue

import me.berkow.diffeval.problem.createRandomPopulation
import java.nio.file.Files

import java.nio.file.Paths

import java.nio.file.StandardOpenOption

import java.text.NumberFormat

import java.util.*

fun main(args: Array<String>) {
val map = args.toMap()

val amplification = map.getAsFloat("-amplification", 0.6F)
val crossover = map.getAsFloat("-crossover", 0.9F)

val populationSize = map.getAsint("-populationSize", 100)
val randomSeed = map.getAsLong("-randomSeed", 1612)
val precision = map.getAsint("-precision", 6)

val benchName = map.getOrDefault("-name", "noname" + System.currentTimeMillis())
val size = map.getAsInt("-size", 10)

val maxlterations = map.getAsint("-maxlterations", 10000)

val format = NumberFormat.getinstance()
format.maximumFractionDigits = precision

val problem100LowerConstraints = FloatArray(size) { -100F }
val problem100UpperConstraints = FloatArray(size) { 100F }

val problem10LowerConstraints = FloatArray(size) { -10F }
val problem10UpperConstraints = FloatArray(size) { 10F }

val problem30LowerConstraints = FloatArray(size) { -30F }
val problem30UpperConstraints = FloatArray(size) { 30F }

val problem128LowerConstraints = FloatArray(size) {-1.28F }
val problem128UpperConstraints = FloatArray(size) { 1.28F }

val problem500LowerConstraints = FloatArray(size) { -500F }
val problem500UpperConstraints = FloatArray(size) { 500F }
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val problem512LowerConstraints = FloatArray(size) { -5.12F }
val problem512UpperConstraints = FloatArray(size) { 5.12F }

val problem32LowerConstraints = FloatArray(size) { -32F }
val problem32UpperConstraints = FloatArray(size) { 32F }

val problem600LowerConstraints = FloatArray(size) { -600F }
val problem600UpperConstraints = FloatArray(size) { 600F }

val problem50LowerConstraints = FloatArray(size) { -50F }
val problem50UpperConstraints = FloatArray(size) { 50F }

val problemO5LowerConstraints = FloatArray(size) { -0.5F }
val problem05UpperConstraints = FloatArray(size) { 0.5F }

val file = Paths.get(benchName + ".csv"
if (Files.exists(file)) {

Files.delete(file)
}

Files.createFile(file)

listOf<Problem>(
Problems.createProblemWithConstraints(1,
problem100UpperConstraints),
Problems.createProblemWithConstraints(2,
problem100UpperConstraints),
Problems.createProblemWithConstraints(3,
problem10UpperConstraints),
Problems.createProblemWithConstraints(4,
problem100UpperConstraints),
Problems.createProblemWithConstraints(5,
problem30UpperConstraints),
Problems.createProblemWithConstraints(6,
problem128UpperConstraints),
Problems.createProblemWithConstraints(7,
problem500UpperConstraints),
Problems.createProblemWithConstraints(8,
problem512UpperConstraints),
Problems.createProblemWithConstraints(9,
problem32UpperConstraints),
Problems.createProblemWithConstraints(10,
problem600UpperConstraints),
Problems.createProblemWithConstraints(11,
problem50UpperConstraints),
Problems.createProblemWithConstraints(12,
problem0O5UpperConstraints)

)
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problem100LowerConstraints,
problem100LowerConstraints,
problem10LowerConstraints,
problem100LowerConstraints,
problem30LowerConstraints,
problem128LowerConstraints,
problem500LowerConstraints,
problem512LowerConstraints,
problem32LowerConstraints,
problem600LowerConstraints,
problem50LowerConstraints,

problemO5LowerConstraints,
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.map { createTask(maxIterations, populationSize, randomSeed, amplification, crossover, it,
precision) }
.map { task -> doAndMeasure({ Algorithms.standardDE(task, Random(randomSeed)) }) }
forEach { (result, time) ->
val bestValue = result.bestValue()
val iterations = result.iterationsCount
val seconds = time / 1000000000.0

mmn un

val formatedValue = format.format(bestValue).replace(",", "")

Files.write(file, "S{result.problem.id} , SformatedValue ,  Siterations
S{format.format(seconds)\n".toByteArray(),
StandardOpenOption.APPEND)

}

fun createTask(maxlterations: Int, populationSize: Int, randomSeed: Long, amplification: Float,
crossover: Float,
problem: Problem, precision: Int): SubTask {
val population = problem.createRandomPopulation(populationSize, Random(randomSeed))

return SubTask(maxIterations, population, amplification, crossover, problem, precision)

}

package me.berkow.diffeval;

import akka.actor.ActorRef;

import akka.actor.ActorSystem;

import akka.actor.Props;

import akka.dispatch.OnComplete;

import akka.event.Logging;

import akka.event.LoggingAdapter;

import akka.pattern.Patterns;

import com.typesafe.config.Config;

import com.typesafe.config.ConfigFactory;
import me.berkow.diffeval.actor.TaskActor;
import me.berkow.diffeval.message.MainResult;
import me.berkow.diffeval.message.MainTask;
import me.berkow.diffeval.problem.Population;
import me.berkow.diffeval.problem.ProblemsKt;
import me.berkow.diffeval.util.Util;

import java.io.Console;

import java.net.InetAddress;

import java.net.UnknownHostException;
import java.text.NumberFormat;

import java.util.*;



import java.util.regex.Matcher;
import java.util.regex.Pattern;

public class DEFrontendMain {
private static volatile boolean sCanProcessinput = true;
public static void main(String[] args) {
final Map<String, String> argsMap = new HashMap<>();
for (inti=0;i<args.length;i+=2){

argsMap.put(args[i], args[i + 1]);
}

final String port = argsMap.getOrDefault("-port", "0");
Config config = ConfigFactory.parseString("akka.remote.netty.tcp.port=" + port);

try {
InetAddress localHost = InetAddress.getLocalHost();

String hostAddress = localHost.getHostAddress();
Map<String, Object> map = new HashMap<>();
map.put("akka.remote.netty.tcp.hostname", hostAddress);
map.put("akka.cluster.seed-nodes", Arrays.asList(

"akka.tcp://DifferentialEvolution@" + hostAddress + ":2552",
"akka.tcp://DifferentialEvolution@" + hostAddress + ":2553"

));

config = config.withFallback(ConfigFactory.parseMap(map));

} catch (UnknownHostException e) {
e.printStackTrace();

}

config = config
.withFallback(ConfigFactory.parseString("akka.cluster.roles = [frontend]"))
.withFallback(ConfigFactory.load());

final ActorSystem system = ActorSystem.create("DifferentialEvolution", config);

final Props taskActorProps = Props.create(TaskActor.class, port);

final ActorRef taskActorRef = system.actorOf(taskActorProps, "frontend");
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startReadinglnput(system, taskActorRef);
}

private static void startReadingInput(final ActorSystem system, ActorRef taskActorRef) {

final LoggingAdapter logger = Logging.getLogger(system, "Frontend");
final Console console = System.console();

boolean working = true;
logger.info("Input your task's parameters:");
while (working) {
final String input = console.readLine();
if ("stop".equals(input)) {
working = false;
} else if (sCanProcessinput) {
try {
processinput(system, taskActorRef, input, logger);
sCanProcessinput = false;
} catch (Exception e) {

logger.error("Failed to process your input: {} due: {}", input, e);
!

}else {
logger.error("Please wait for previous task!");

}
}

System.exit(0);
}

private static void processinput(final ActorSystem system, ActorRef taskActorRef, String input,
final LoggingAdapter logger) {

final List<String> splits = new ArrayList<>();
final Pattern regex = Pattern.compile("[A\\s\"' 1+ |\"([*\"]*)\" | '([*']*)"™);
final Matcher regexMatcher = regex.matcher(input);
while (regexMatcher.find()) {
if (regexMatcher.group(1) != null) {
// Add double-quoted string without the quotes
splits.add(regexMatcher.group(1));
} else if (regexMatcher.group(2) != null) {
// Add single-quoted string without the quotes
splits.add(regexMatcher.group(2));
} else {
// Add unquoted word
splits.add(regexMatcher.group());
}
}

final Map<String, String> argsMap = new HashMap<>();
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for (inti=0; i< splits.size(); i += 2) {
argsMap.put(splits.get(i), splits.get(i + 1));
}

final int maxiterations = Util.getIntOrDefault(argsMap, "-maxlterations", 100);
final int problemld = Util.getIntOrDefault(argsMap, "-problemld", 5);

final int populationSize = Util.getIntOrDefault(argsMap, "-populationSize", 100);
final int splitCount = Util.getIntOrDefault(argsMap, "-splitCount", 10);

final long randomSeed = Util.getLongOrDefault(argsMap, "-randomSeed", -1);

float amplification = Util.getFloatOrDefault(argsMap, "-amplification", 0.9F);
amplification = Math.max(0, Math.min(amplification, 2));

float crossoverProbability = Util.getFloatOrDefault(argsMap, "-crossover", 0.5F);
crossoverProbability = Math.max(0, Math.min(crossoverProbability, 1));

final float[] lowerBounds Util.getFloatArrayOrThrow(argsMap, "-lowerBounds", "Supply
lower bounds!");
final float[] upperBounds

upper bounds!");

Util.getFloatArrayOrThrow(argsMap, "-upperBounds", "Supply

final int precision = Util.getIntOrDefault(argsMap, "-precision", 6);

final Problem problem = Problems.createProblemWithConstraints(problemld, lowerBounds,
upperBounds);

final Random random = randomSeed == -1 ? new Random() : new Random(randomSeed);

final Population population = ProblemsKt.createRandomPopulation(problem, populationSize,
random);

final MainTask task = new MainTask(maxIterations, population,
amplification, crossoverProbability, splitCount, problem, precision);

final long nanoTime = System.nanoTime();

Patterns.ask(taskActorRef, task, 10000).transform(
value -> (MainResult) value,
error -> error, system.dispatcher()).onComplete(new OnComplete<MainResult>() {
@Override
public void onComplete(Throwable failure, MainResult success) throws Throwable {
sCanProcessinput = true;
if (failure == null) {
onCompleted(system, problemld, success, logger, task, System.nanoTime() - nanoTime);
} else {
onFailure(system, failure);

}
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}
}, system.dispatcher());

}

private static void onCompleted(ActorSystem system, int taskld, MainResult result,
LoggingAdapter logger,
MainTask task, long timeConsumed) {
final NumberFormat format = NumberFormat.getinstance();
format.setMaximumFractionDigits(task.getPrecision());

mimon nun

final String formattedValue = format.format(ProblemsKt.bestValue(result)).replace(",", "");

logger.info("{} , {} , {A\n",formattedValue, result.getlterationsCount(),
format.format(timeConsumed / 1000000000.0));

}

private static void onFailure(ActorSystem system, Throwable failure) {
system.log().error(failure, "Failed due {}", failure);
}
}

package me.berkow.diffeval;

import akka.actor.ActorSystem;

import akka.actor.Props;

import com.typesafe.config.Config;

import com.typesafe.config.ConfigFactory;
import me.berkow.diffeval.actor.WorkerActor;

import java.net.InetAddress;

import java.net.UnknownHostException;
import java.util.Arrays;

import java.util. HashMap;

import java.util.Map;

public class DEBackendMain {

public static void main(String[] args) {
// Override the configuration of the port and ip when specified as program argument
final String remoteHostname = args.length > 0 ? args[0] : null;
final String port = args.length > 1 ? args[1] : "0";

Map<String, Object> map = new HashMap<>();
if (remoteHostname != null) {
map.put("akka.cluster.seed-nodes", Arrays.asList(
"akka.tcp://DifferentialEvolution@" + remoteHostname + ":2552",
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"akka.tcp://DifferentialEvolution@" + remoteHostname + ":2553"

);
}
map.put("akka.remote.netty.tcp.port”, port);

try {
InetAddress localHost = InetAddress.getLocalHost();

String hostAddress = localHost.getHostAddress();
map.put("akka.remote.netty.tcp.hostname", hostAddress);

} catch (UnknownHostException e) {
e.printStackTrace();
}

Config config = ConfigFactory.parseMap(map)
.withFallback(ConfigFactory.parseString("akka.cluster.roles = [backend]"))
.withFallback(ConfigFactory.load());

ActorSystem system = ActorSystem.create("DifferentialEvolution”, config);

system.actorOf(Props.create(WorkerActor.class, port), "backend");

}
}

package me.berkow.diffeval;

import me.berkow.diffeval.problem.Member;

/**
* Created by konstantinberkow on 5/11/17.
*/
@SuppressWarnings("SameParameterValue")
public final class Problems {
private static final int K_MAX = 26;
private static final float[] AK = new float[K_MAX];
private static final float[] BK = new float[K_MAX];

static {
AK[0] =1;
BK[O0] = (float) Math.PI;
for (inti=1;i<K_MAX; i++) {
AK[i] = AK[i - 1] * .5F;
BK[i] = BK[i-1] * 3;
}
}



//Sphere
public static float calculateProblem1(float[] vector) {
float sum =0;

for (float x : vector) {
sum +=x * x;

}

return sum;

}

public static float calculateProblem2(float[] vector) {
float sum =0;
float product = 1;

for (float x : vector) {
float absX = Math.abs(x);
sum += absX;
product *= absX;

}

return sum + product;

}

//looks like problem in definition, {0...0} won't be it's minimum maybe abs needed

public static float calculateProblem3(float[] vector) {
float outerSum = 0;

for (inti=0; i< vector.length; i++) {
float innerSum = 0;
for (intj=0;j<=1i; j++) {
innerSum += Math.abs(vectorlj]);

}

outerSum += innerSum;

}

return outerSum;

}

public static float calculateProblem4(float[] vector) {
float max = Math.abs(vector[0]);
for (inti=1; i< vector.length; i++) {
final float x = Math.abs(vector[i]);
max =X > max ? X : max;
}

return max;
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}

// Rosenbrock
public static float calculateProblem5(float[] vector) {
float sum =0;

for (inti=0; i< vector.length - 1; i++) {
final float x = vector(i];
sum += 100 * (vector[i + 1] - x * x) * (vector[i + 1] - x * x) + (x - 1) * (x - 1);

}

return sum;

}

public static float calculateProblem6(float[] vector) {
float sum =0;

for (inti=0; i< vector.length; i++) {
float x = vector]i];
sum+=(i+1) *x*x*x*x;

}

return sum;

}

//looks like min is {-418.9829, ..., -418.9828} not {418.9828, ..., 418.9828}
public static float calculateProblem7(float[] vector) {
float sum =0;

for (inti=0; i< vector.length; i++) {
float x = vector]i];
sum += x * Math.sin(Math.sqrt(Math.abs(x)));

}

return sum;

}

//Rastrigin
public static float calculateProblem8(float[] vector) {
float sum =0;

for (inti=0; i< vector.length; i++) {

float x = vector]i];

sum += (x * x - 10 * Math.cos(2 * Math.PI * x) + 10);
}

return sum;



}

//Ackley’s
public static float calculateProblem9(float[] vector) {

}

float tmp1 = calculateProblem1(vector);
float partl = (float) (20 * Math.exp(-0.2 * Math.sqgrt(tmp1)));

float tmp2 = 0;
for (float x : vector) {
tmp2 += Math.cos(2 * Math.PI * x);

}
float part2 = (float) Math.exp(tmp2 / vector.length);

return (float) (-partl - part2 + 20 + Math.E);

//Griewangk
public static float calculateProblem10(float[] vector) {

}

float f1Result = calculateProblem1(vector);

float product = 1;
for (inti=0; i< vector.length; i++) {

product *= Math.cos(vectorl[i] / Math.sqgrt(i + 1));
}

return f1Result / 4000 - product + 1;

//Goldstein3 with penalty
public static float calculateProblem11(float[] vector) {

}

float penalty = 0;

for (inti=0; i< vector.length; i++) {
penalty += penalty(vector]i], 10, 100, 4);

}

return goldstein3(vector) + penalty;

//Goldstein3
public static float goldstein3(float[] array) {

final int size = array.length;
float result = 0;

{
final double tmp = Math.sin(Math.Pl * array[0]);

33



result += 10 * tmp * tmp;

}
for (inti=0;i<size-1;i++) {
final float tmp1 = array[i] - 1;
final double tmp2 = Math.sin(Math.Pl * array[i + 1]);

result +=tmpl * tmpl * (1 + 10 * tmp2 * tmp2);

}

{
final double tmp = array[size - 1] - 1;
result +=tmp * tmp;

}

return (float) (Math.Pl * result / size);
}

public static float penalty(float z, float a, float k, float m) {
if (z>a){
return (float) (k * Math.pow(z - a, m));
}elseif (z<-a) {
return (float) (k * Math.pow(-z - a, m));
}else {
return 0;
}
}

public static float calculateProblem12(float[] vector) {
float result = 0;
final int n = vector.length;

for (inti=0;i<n;i++) {
for (int k = 0; k < 26; k++) {
result += AK[k] * Math.cos(2 * BK[k] * (vector][i] + .5F));
}
}

float minus = 0;
for (int k = 0; k < 26; k++) {

minus += AK[k] * Math.cos(BK[k]);
}

return result - n * minus;
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public static Problem createProblemWithConstraints(int problemlid, float[] lowerBounds, float[]
upperBounds) {
switch (problemld) {
case 1:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem1(vector.toArray());
}
2
case 2:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem2(vector.toArray());
}
2
case 3:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem3(vector.toArray());
}
2

case 4:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem4(vector.toArray());
}
2
case 5:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem5(vector.toArray());
}
2
case 6:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem6(vector.toArray());
}
2

case 7:



return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem7(vector.toArray());
}
2
case 8:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem8(vector.toArray());
}
2
case 9:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem9(vector.toArray());
}
2
case 10:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem10(vector.toArray());
}
2
case 11:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem11(vector.toArray());
}
2
case 12:
return new Problem(problemlid, lowerBounds, upperBounds) {
@Override
public float calculate(Member vector) {
return calculateProblem12(vector.toArray());
}
2
default:

throw new lllegalArgumentException("Unknown problem id: " + problemid);
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package me.berkow.diffeval.actor;

import akka.actor.AbstractActor;

import akka.actor.ActorRef;

import akka.actor.ActorSystem;

import akka.actor.Terminated;

import akka.dispatch.Futures;

import akka.event.Logging;

import akka.event.LoggingAdapter;

import akka.japi.Pair;

import akka.pattern.Patterns;

import me.berkow.diffeval.UtilKt;

import me.berkow.diffeval.message.*;

import me.berkow.diffeval.problem.Population;
import me.berkow.diffeval.Problem;

import me.berkow.diffeval.problem.ProblemsKt;
import scala.concurrent.ExecutionContextExecutor;
import scala.concurrent.Future;

import java.text.NumberFormat;
import java.util.ArrayList;

import java.util.lterator;

import java.util.List;

import java.util.Random;

/**
* Created by konstantinberkow on 5/8/17.
*/
public class TaskActor extends AbstractActor {
static final String BACKEND_REGISTRATION = "register";

private final String port;

private final List<ActorRef> backends;

private final Random random;

private final LoggingAdapter logger = Logging.getLogger(this);
private final NumberFormat format = NumberFormat.getinstance();

private int currentlterationCount = 0;
private MainTask currentTask = null;
private float previousValue;

public TaskActor(String port) {
this.port = port;
backends = new ArrayList<>();
random = new Random();

}
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private static SubTask createTask(MainTask task) {
return new SubTask(task.getMaxlterationsCount(), task.getPopulation(),
task.getAmplification(), task.getCrossoverProbability(), task.getProblem(),
task.getPrecision());

}

private static SubTask createTask(MainTask task, Random random) {
final float fO = task.getAmplification();
final float cO = task.getCrossoverProbability();

float newF = f0;
while (newF == f0) {

newF = UtilKt.nextFloat(random, 0, 2);
}

float newC = c0;
while (newC == c0) {

newC = UtilKt.nextFloat(random, 0, 1);
}

return new SubTask(task.getMaxlterationsCount(), task.getPopulation(), newF, newC,
task.getProblem(), task.getPrecision());

}

private static SubResult selectResult(lterable<SubResult> results) {
final Iterator<SubResult> iterator = results.iterator();
float previousValue = Float. MAX_VALUE;
SubResult bestResult = null;
while (iterator.hasNext()) {
final SubResult result = iterator.next();
final float value = result.getValue();

if (bestResult == null) {
previousValue = value;
bestResult = result;

} else if (value < previousValue) {
previousValue = value;
bestResult = result;

}

}

return bestResult;

}

@Override
public void preStart() throws Exception {
logger.debug("{} pre start!", this);
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}

@Override
public Receive createReceive() {
return receiveBuilder()
.match(MainTask.class, task -> backends.isEmpty(), task -> {
TaskFailedMsg message = new TaskFailedMsg("Service unavailable, try again later",

task);

final ActorRef sender = getSender();
sender.tell(message, sender);

)

.match(MainTask.class, task -> {
currentlterationCount = 0;
previousValue = ProblemsKt.averageValue(task.getPopulation(), task.getProblem());
currentTask = task;
format.setMaximumFractionDigits(task.getPrecision());
calculate(task, getSender());

)

.match(Pair.class, pair -> {
final SubResult result = (SubResult) pair.first();
final ActorRef originalSender = (ActorRef) pair.second();
proceedResults(result, originalSender);

)

.matchEquals(BACKEND REGISTRATION, S ->{
final ActorRef sender = getSender();
getContext().watch(sender);
backends.add(sender);

)

.match(Terminated.class, terminated -> backends.remove(terminated.getActor()))

build();

}

private void proceedResults(SubResult result, ActorRef originalSender) {
currentlterationCount++;

final int maxlterationsCount = currentTask.getMaxlterationsCount();
final float amplification = result.getAmplification();

final float crossoverProbability = result.getCrossoverProbability();
final Population population = result.getPopulation();

final Problem problem = result.getProblem();

final int precision = currentTask.getPrecision();

final float newValue = result.getValue();

logger.info("iteration: {}", currentlterationCount);
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logger.info("new amplification: {}", result.getAmplification());
logger.info("new crossover probability: {}", result.getCrossoverProbability());
logger.info("new population value: {}", result.getValue());

logger.info("diff: {}", Math.abs(newValue - previousValue));

if (Math.abs(newValue - previousValue) < 1.0 / Math.pow(10, precision)) {
onCompleted(result, "converged_population", originalSender);
return;

}

if (currentlterationCount >= maxlterationsCount) {
onCompleted(result, "max_iterations", originalSender);
return;

}

final MainTask newTask = new MainTask(maxlterationsCount, population, amplification,
crossoverProbability,
currentTask.getSplitSize(), problem, precision);

previousValue = newValue;

calculate(newTask, originalSender);

}

private void onCompleted(SubResult result, String type, ActorRef originalSender) {
final MainResult mainDEResult = new MainResult(result, type, currentlterationCount);
originalSender.tell(mainDEResult, getSelf());

}
@Override
public void postStop() throws Exception {

logger.debug("{} postStop", this);
backends.clear(); //huh?

}

private void calculate(MainTask task, final ActorRef originalSender) {
final ActorSystem system = getContext().getSystem();

logger.debug("Calculate from: {}, by: {}", task.getPopulation(), this);
final int splitSize = task.getSplitSize();
final ExecutionContextExecutor dispatcher = system.dispatcher();

final List<SubTask> tasks = new ArrayList<>(splitSize);
tasks.add(createTask(task));
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for (inti=1;i< splitSize; i++) {
tasks.add(createTask(task, random));

}

final List<Future<SubResult>> futures = new ArrayList<>(splitSize);
for (inti=0; i< tasks.size(); i++) {
final SubTask splitedTask = tasks.get(i);

logger.debug("new control wvalues F: {}, CR: {}", splitedTask.getAmplification(),
splitedTask.getCrossoverProbability());

final Future<SubResult> future = Patterns.ask(backends.get(i % backends.size()), splitedTask,
10000)
.transform(result -> (SubResult) result, error -> error, dispatcher);

futures.add(future);

}
final Future<Iterable<SubResult>> resultsFuture = Futures.sequence(futures, dispatcher);

final Future<Pair<SubResult, ActorRef>> resultFuture = resultsFuture
transform(results -> new Pair<>(selectResult(results), originalSender), error -> error,
dispatcher);

final ActorRef self = getSelf();

Patterns.pipe(resultFuture, dispatcher).to(self, self);

}

@Override
public String toString() {
return "TaskActor{" +

"port=""+ port +'\" +
", backends=" + backends +
'Y

}

}

package me.berkow.diffeval.actor;

import akka.actor.AbstractActor;
import akka.actor.ActorSystem;
import akka.cluster.Cluster;

import akka.cluster.ClusterEvent;
import akka.cluster.Member;
import akka.cluster.MemberStatus;
import akka.dispatch.Futures;
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import akka.pattern.Patterns;

import me.berkow.diffeval.Algorithms;

import me.berkow.diffeval.message.SubResult;
import me.berkow.diffeval.message.SubTask;
import scala.concurrent.ExecutionContextExecutor;
import scala.concurrent.Future;

import java.util.Random;
import java.util.concurrent.Callable;
import java.util.stream.StreamSupport;

public class WorkerActor extends AbstractActor {

private final String port;
private final Random random = new Random();
private Cluster cluster;

public WorkerActor(String port) {
this.port = port;
}

@Override
public void preStart() throws Exception {
final ActorSystem system = getContext().getSystem();

cluster = Cluster.get(system);
cluster.subscribe(getSelf(), ClusterEvent.MemberUp.class);

}

@Override
public Receive createReceive() {
return receiveBuilder()
.match(SubTask.class, task -> {
final ExecutionContextExecutor dispatcher = getContext().getSystem().dispatcher();
final Future<SubResult> result = Futures.future(createCalculationCallable(task),
dispatcher);

Patterns.pipe(result, dispatcher).to(getSender(), getSelf());
)
.match(ClusterEvent.CurrentClusterState.class, state -> {
StreamSupport.stream(state.getMembers().spliterator(), false)
filter(member -> member.status().equals(MemberStatus.up()))
forEach(this::register);
)
.match(ClusterEvent.MemberUp.class, mUp -> register(mUp.member()))
.build();



}

@Override
public void postStop() {
cluster.unsubscribe(getSelf());

}

private void register(Member member) {
if (member.hasRole("frontend")) {
getContext().actorSelection(member.address() + "/user/frontend")
.tell(TaskActor.BACKEND REGISTRATION, getSelf());
}
}

private Callable<SubResult> createCalculationCallable(final SubTask task) {
return () -> Algorithms.standardDE(task, random);

}

@Override
public String toString() {
return "WorkerActor{" +

"port=""+ port + '\"' +
" cluster=" + cluster +
'Y
}
}

package me.berkow.diffeval;

import me.berkow.diffeval.message.SubResult;
import me.berkow.diffeval.message.SubTask;
import me.berkow.diffeval.problem.Member;
import me.berkow.diffeval.problem.Population;
import me.berkow.diffeval.problem.ProblemsKt;
import me.berkow.diffeval.util.Util;

import java.text.NumberFormat;
import java.util.*;
public class Algorithms {

public static SubResult standardDE(SubTask task, Random random) {
return standardDE(task, random, false);

}

public static SubResult standardDE(SubTask task, Random random, boolean debug) {
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final int maxlterationsCount = task.getMaxlterationsCount();
final float amplification = task.getAmplification();

final float crossoverProbability = task.getCrossoverProbability();
final Problem problem = task.getProblem();

final double precision = 1.0 / Math.pow(10, task.getPrecision());

Population population = task.getlnitialPopulation();
float previousValue = ProblemsKt.averageValue(population, problem);
for (int i = 0; i < maxlterationsCount; i++) {

population = createNewGeneration(population, task, random);

final float newValue = ProblemsKt.averageValue(population, problem);
if (debug) {
System.out.printin("new value: " + newValue);
System.out.printin("prev value: " + previousValue);
}
if (Math.abs(newValue - previousValue) < precision) {
return new SubResult(population, amplification, crossoverProbability, problem,
"converged population", i, newValue);

}

previousValue = newValue;

}

return new  SubResult(population, amplification, crossoverProbability,  problem,
"max_iterations", maxlterationsCount, previousValue);

}

public static Population createNewGeneration(final Population previousGeneration, SubTask
task, Random random) {
final int populationSize = task.getPopulationSize();
final List<Member> newVectors = new ArrayList<>(populationSize);

final Problem problem = task.getProblem();
final int size = problem.getSize();

final float crossoverProbability = task.getCrossoverProbability();
final float amplification = task.getAmplification();

final Member(] members = previousGeneration.members().toArray(new
Member[populationSize]);

final float[] lowerConstraints = problem.getLowerConstraints();
final float[] upperConstraints = problem.getUpperConstraints();

for (inti=0; i< populationSize; i++) {
final Member oldVector = members]i];
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final int[] indexes = Util.selectindexes(0, populationSize, i, 3, random);
final int mandatorylndex = random.nextInt(size);
final float[] newVector = new float[size];

for (intj=0; j < size; j++) {
if (mandatorylndex ==j | | random.nextDouble() < crossoverProbability) {
newVector[j] = members[indexes[0]].get(j) + amplification * (members[indexes[1]].get(])
- members[indexes[2]].get(j));
} else {
newVector[j] = oldVector.get(j);

}

final float min = lowerConstraints[j];
final float max = upperConstraints[j];

if (newVector[j] < min) {
newVector[j] = min;
} else if (max < newVector(j]) {
newVector[j] = max;
}
}

final Member member = new Member(newVector);

if (problem.calculate(member) < problem.calculate(oldVector)) {
newVectors.add(member);
}else {
newVectors.add(oldVector);
}
}

return new Population(newVectors.toArray(new Member[0]));

}

public static void main(String[] args) {
final Map<String, String> argsMap = new HashMap<>();
for (inti=0;i<args.length;i+=2){
argsMap.put(args[i], args[i + 1]);
}

final int maxlterations = Util.getIntOrDefault(argsMap, "-maxlterations", 1000);
final int problemld = Util.getIntOrDefault(argsMap, "-problemld", 5);

final int populationSize = Util.getIntOrDefault(argsMap, "-populationSize", 100);
final long randomSeed = Util.getLongOrDefault(argsMap, "-randomSeed", -1);

float amplification = Util.getFloatOrDefault(argsMap, "-amplification", 0.9F);
amplification = Math.max(0, Math.min(amplification, 2));
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float crossoverProbability = Util.getFloatOrDefault(argsMap, "-crossover", 0.5F);
crossoverProbability = Math.max(0, Math.min(crossoverProbability, 1));

Util.getFloatArrayOrThrow(argsMap, "-lowerBounds", "Supply

final float[] lowerBounds
lower bounds!");

final float[] upperBounds
upper bounds!");

Util.getFloatArrayOrThrow(argsMap, "-upperBounds", "Supply

final int precision = Util.getIntOrDefault(argsMap, "-precision", 6);
final boolean debug = Boolean.parseBoolean(argsMap.getOrDefault("debug", "false"));

final NumberFormat format = NumberFormat.getinstance();
format.setMaximumFractionDigits(precision);

final Problem problem = Problems.createProblemWithConstraints(problemld, lowerBounds,
upperBounds);

final Random random = randomSeed == -1 ? new Random() : new Random(randomSeed);

final Population population = ProblemsKt.createRandomPopulation(problem, populationSize,
random);

final SubTask task = new SubTask(maxlterations, population, amplification,
crossoverProbability, problem, precision);

final long nanoTime = System.nanoTime();

final SubResult result = standardDE(task, random, debug);

// System.out.printf("Result population: %s\n", result.getPopulation());
System.out.printf("Result type: %s\n", result.getType());
System.out.printf("Result iterations: %d\n", result.getlterationsCount());

final float bestValue = ProblemsKt.bestValue(result.getPopulation(), problem);
// System.out.printf("Result average member: %s\n",
Util.prettyFloatArray(averageMember.toArray(), format));

System.out.printf("Value: %s\n", Util.prettyNumber(bestValue, format));

System.out.printf("Time consumed: %s\n", Util.prettyNumber((System.nanoTime() -
nanoTime) / 1000000000.0, format));

}

}



