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public class ClusterReading {
/MEER x My
public double x,y;
/] $w= id
public int id;
/] BOATSHIERE  (DIREIXT, AR Tkeyby D BRIFHRSRE)
public ClusterReading() { }
/] TEHIIERREY
public ClusterReading(double x, double y,int id)
{
this.id = id;
this.x = x;
thisy = y;
}

/] EXFTBIREEE
public int getld()
{

return id;

}

public double getX() {
return x;

}
public double getY(){
returny;

}

/] EXFTBIREGE

public void setld(int id) {
this.id = id;

}

public void setX(double x) {
this.x = x;

}

public void setY(double y) {
this.y = y;
}
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// EE tostring()
@Override
public String toString()

{

}
}

IRPIEREIR

ST AEFXANE, BARRBKLE, FAURMEEMNE—F, KRBT BENXSIRRREUBNEE
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n n

return "ClusterReading{" + "id=""+id + \" + ", x="+ x + ", y="+y + '};

import java.util.LRandom;

import org.apache.flink.streaming.api.datastream.DataStreamSource;

import org.apache.flink.streaming.api.environment.StreamExecutionEnvironment;
import org.apache.flink.streaming.api.functions.source.SourceFunction;

public class CustomSource {
public static void main(String [] args) throws Exception {

/] SRERHATING

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnviron
ent();

// $REXSourceEEIR

DataStreamSource <ClusterReading> inputDataStream = env.addSource(new DPCCusto
Source());

// ¥TENEH

inputDataStream.print();

/13T

env.execute();

}

public static class DPCCustomSource implements SourceFunction<ClusterReading> {
/] EXTEABIN, AMir=E8UE, BRIFcancel
boolean running = true;
@Override
public void run(SourceContext<ClusterReading> sourceContext) throws Exception {
Random random = new Random();
while (running)

int a = random.nextInt(3)+1; //
for(int i = 0;i<5;i++){

ifa==1)

{

double x = Math.round((10.00 + random.nextDouble() * 20.00)*100)/100.0; //
E[10,30]

double y = Math.round((10.00 + random.nextDouble() * 20.00)*100)/100.0;//
El[10,30]
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sourceContext.collect(new ClusterReading(x,y,a));
Thread.sleep(100L);

}
if(a==2)
double x = Math.round((3.00 + random.nextDouble() * 25.00)*100)/100.0; //
EEl[3,28]
double y = Math.round((3.00 + random.nextDouble() * 25.00)*100)/100.0; //
EEl[3,28]
sourceContext.collect(new ClusterReading(x,y,a));
Thread.sleep(100L);
}
if(a == 3)
{
double x = Math.round((10.00 + random.nextDouble() * 20.00)*100)/100.0; //
SEEI[10,30]
double y = Math.round((3.00 + random.nextDouble() * 25.00)*100)/100.0; //
EEl[3,28]
sourceContext.collect(new ClusterReading(x,y,a));
Thread.sleep(100L);
}
}
Thread.sleep(1000L);
}
}
@Override

public void cancel() {
running = false;
}

}
}

EHIE IR
B(SHER (mainEMH)
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public class DPC_Realize {
public static void main(String[] args) throws Exception {
/] SRERHATING
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnviron
ent();
// $REXSourceEEIR
DataStreamSource<ClusterReading> inputDataStream = env.addSource(new CustomSou
ce.DPCCustomSource());
DataStreamSink<String> resultDataStream = inputDataStream.keyBy("id")
timeWindow(Time.seconds(10L))
.process(new CustomProcessWindowFunction())
print();
env.execute();

)
BEIF{ERXFERITIH

BT JavarhigEpythonsrEInumpyEEXS K E #IRAIME DT RIENE

XEBEBANEA T GitHub_ERFHEIRE Deep Java LibraryFBINDArrayiXNapi, HFERSZELInum
YRUIERME, (BEBEXTFnumpyiRELLEEEHLIETF,

Mmavens| A\ &

<dependency>
<groupld>ai.djl</groupld>
<artifactld>api</artifactld>
<version>0.12.0</version>
</dependency>
<!-- https://mvnrepository.com/artifact/ai.djl.pytorch/pytorch-engine -->
<dependency>
<groupld>ai.djl.pytorch</groupld>
<artifactld>pytorch-engine </artifactld >
<version>0.12.0</version>
</dependency>
<!-- https://mvnrepository.com/artifact/ai.djl.pytorch/pytorch-native-auto -->
<dependency>
<groupld>ai.djl.pytorch</groupld>
<artifactld>pytorch-native-auto</artifactld>
<version>1.8.1</version>
<scope>runtime</scope>
</dependency>

BiREPER

private long DPC(NDArray nd) {
NDManager manager = NDManager.newBaseManager();
// i+ EIEE R
NDArray dists = getDistanceMatrix(nd);
// it&dc
NDArray dc = select_dc(dists);
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//FBAETRERTEE

String method = "Gaussion";

/] HEBEEE

NDArray rho = get density(dists, dc, method);

/AT EEEIER

NDArray deltas = get_deltas(dists, rho);

/RENERRHORR

NDArray centers =find_centers_K(rho, deltas);

/FREIRAK— (EBNXEE)

long centersmax = centers.get(new NDIndex("0")).toLongArray()[0];
// double deltasmax =deltas.get(new NDIndex("{}",centersmax)).toDoubleArray()[0];
// double rhomax =rho.get(new NDIndex("{}",centersmax)).toDoubleArray()[0];

return centersmay;

}
T REE R ZEREEE

private NDArray getDistanceMatrix(NDArray nd) {
/[ BEIERMmZ BRI
NDManager manager = NDManager.newBaseManager();
// 3REX ndRI4EREEL (n,d)
Shape e = nd.getShape();
//diststBL RS (n, n)

NDArray dists = manager.zeros(new Shape(e.size()/e.dimension(),e.size()/e.dimension()

[/IREBNREEHEARES

for(int i = 0;i < dists.getShape().dimension();i++)

{
for(int j = 0;j < dists.getShape().dimension();j++)
{

NDArray vi = nd.get(new NDIndex("{}",1));

NDArray vj = nd.get(new NDIndex("{}" j));

dists.set(new NDIndex("{},{}",i,j), array -> {
array = ((vi.sub(vj)).dot(vi.sub(vj))).sqrt();
return array;

1;

}
}

return dists;

}
SEEEITENERE

/] HEEEITRRYEEC
/] BR8N REERER/NFdBIRAEE SR RERT1%-2%
private NDArray select dc(NDArray dists) {
//3RBR distsHYLEEEY (n,d)
Shape e = dists.getShape();
//XKE n &
long N = e.get(0);
//1B distsBIFARBIA—4E FUZIN * N
NDArray tt = dists.reshape(N*N);
W3 iovii=payd
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double percent = 2.0;

/B

int position = (int)(N * (N - 1) * percent / 100);

//AR[EldcE

return (tt.sort()).get(new NDIndex ("{}",position + N));
}

itEESEE
private NDArray get _density(NDArray dists,NDArray dc,String method )
{

//3RER distsHILEEEY (n,d)

Shape e = dists.getShape();

//XKE n &

long N = e.get(0);

/1% rhoiéR

NDManager manager = NDManager.newBaseManager();
NDArray rho = manager.zeros(new Shape(N));

for (inti = 0;i<N;i++)

{
/R EBIEEBMAEE, BAGEA
if (method == null)
{
//TmsEd  (dists[i, ] < dc) A THIT
NDArray g = dists.get(new NDIndex("{}", i));
NDArray s = g.get(g.lte(dc)).get(new NDIndex("0"));
// rholil/9sHI4EE-1
Shape ¢ = s.getShape();
long a = c.get(0)-1;
NDArray r =manager.create(a);
rho.set(new NDIndex("{}", i),aa->r);
}
else //fFREHTAEITE
{
// &R EE
NDArray t = ((dists.get(new NDIndex("{}", i)).div(dc)).pow(2).neg().exp()).sum().sub
1);
rho.set(new NDIndex("{}", i),aa->t);
}
}
return rho;
}
ITEZEES

private NDArray get _deltas(NDArray dists, NDArray rho) {
//3REX distsAO4EREEL (n,d)
Shape e = dists.getShape();
//RH n 8
long N = e.get(0);
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/198 deltasEiR

NDManager manager = NDManager.newBaseManager();
NDArray deltas = manager.zeros(new Shape(N));
NDArray index rho = rho.argSort().flip(0);

for (inti = 0;i<N;i++)

{

//EHE
long index =index_rho.get(new NDIndex("{}",i)).toLongArray()[O];
/] NTFEERRNR
if(i == 0)
continue;
[/ TFHERIR
/] FHEZEHERAKNFS
NDArray index_higher rho = index _rho.get(new NDIndex(":{}", i));
/ARBUX L R MBI R AEE R, k&R /IME
// TEXERI M pythoniEA)9: deltas[index] = np.min(dists[index, index_higher rho])
//E T EEKE
NDArray z = dists.get(new NDIndex("{}",index));
long Z = index_higher _rho.size();
for (int c = 0;c<Z;c++)
{
NDArray C = manager.zeros(new Shape(Z2));
int finalC = ¢
C.set(new NDIndex("{}",c), aa->z.get(new NDIndex("{}",index_higher rho.toLongAr

ay(I[finalC])));

}

deltas.set(new NDIndex("{}", index),aa->C.min());

}

}
[/SNEK(E

long max = index_rho.get(new NDIndex("{}",0)).toLongArray()[0];

deltas.set(new NDIndex("{}", max),aa->deltas.max());

return deltas;

IRENER R

private NDArray find_centers K(NDArray rho, NDArray deltas) {

}

=NEE IS

NDArray rho_delta = rho.mul(deltas);

/I NKENINHEFRRE FARNDArray 548

NDArray centers = rho_delta.argSort().flip(0);

/] IREIRARAI= TR
return centers.get(new NDIndex(":3"));

SEORMREEIR

B{REE:

SR EETRREEUENE, I 4EE
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BT 2B EIFENDArray 548
PATDPCEIRIREIREF ORI TR
B MRREZER

BRI

public static class CustomProcessWindowFunction extends ProcessWindowFunction <Cluste
Reading,String, Tuple, TimeWindow>
{

@Override

public void process(Tuple tuple, Context context, Iterable<ClusterReading> iterable, Coll
ctor<String> collector) throws Exception {

/] FTEIRENEE
int count = 0O;

//1E5EforfBINEH £ B OB EUE
for (ClusterReading cluster : iterable) {

count++;
}
/1B — N R RIERXANE O EERIFTE R
double data [][] = new double[count][];
//1E5EforfBINEN £ O MBI AR " 4804
inti=0;//it#4
for (ClusterReading cluster : iterable){

data[i] = new double[] {cluster.getX(), cluster.getY()};
i++;

}

//VAF8 djlshEg NDArray#R 1S data S N TEIE DT
NDManager manager = NDManager.newBaseManager() ;
NDArray nd = manager.create(data); // BIEZENDArray%§ZH

long centersmax = DPC(nd); //#{7dpEiEKHELEFORRI TR
String resultStr = "id:"+tuple.getField(0) +"8Z£rh)3: "+"x="+data[Math.toIntExact(
entersmax)][0]+"y="+data[Math.tolntExact(centersmax)][1];
collector.collect(resultStr);
}
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