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public class StockPrice {
public String symbol; //[&ZE4 R
public double price; //%50rks
public long ts; / /3 Gyt []
public int volume; //A2%%i& (A2 &)
public String mediaStatus; //GHAETEE R
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public class Media {

public String symbol;//J% 2244 Fr

public long ts;//@GARPEAN BT [H]

public String status;//BEARVHNE S CGERPHN 251D
1
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1. AHFEEH . BPMEENHRESEERF

// Maven &k#idil: Flink 1.17.x, flink-streaming-java. flink-clients.
flink-table-api-java-bridge. flink-table-planner-loader
import org.apache.flink.api.common.eventtime.WatermarkStrategy;

import org.apache.flink.api.common.state.*;
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import org.apache.flink.configuration.Configuration;

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

import org.apache.flink.streaming.api.environment.StreamexecutionEnvironment;
import org.apache.flink.streaming.api.functions.co.BroadcastProcessFunction;
import org.apache.flink.streaming.api.functions.source.RichParallelSourceFunction;
import org.apache.flink.util.Collector;

import java.time.Duration;

import java.util.*;

public class StockAnalysisJob {
public static class StockPrice {
public String symbol; public double price; public long ts;
public int volume; public String mediaStatus;
public StockPrice() {}
public StockPrice(String s,double p,long t,int v){symbol=s;price=p;ts=t;volume=v;}
public StockPrice copy(){StockPrice x=new
StockPrice(symbol,price,ts,volume);x.mediaStatus=mediaStatus;return x;}
public String toString(){return symbol+", price="+price+", volume="+volume+",
media="+mediaStatus;}
}
public static class Media {
public String symbol; public long ts; public String status;
public Media() {}
public Media(String s,long t,String v){symbol=s;ts=t;status=v;}
public String toString(){return symbol+","+status+","+ts;}

/7 BRI 1. FRRE A — SRR ARVEAN o
public static class MediaSource extends RichParallelSourceFunction<Media> {
private volatile boolean running=true;
private final String[] symbols={"AAPL","MSFT","TSLA"};
private final String[] statuses={"Fl4F","htE","Fla="};
public void run(SourceContext<Media> ctx) throws Exception {
Random r=new Random();
while(running){
synchronized(ctx.getCheckpointLock()){
ctx.collect(new Media(symbols[r.nextInt(symbols.length)],
System.currentTimeMillis(),statuses[r.nextInt(statuses.length)]));
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Thread.sleep(1000);

}

public void cancel(){running=false;}

[/ BHEIE 2 AR S AL il s I AR R (RIS B 20 s filiE—4%iR H 15 A IEE .
public static class StockReplaySource extends RichParallelSourceFunction<StockPrice> {
private volatile boolean running=true;
private final String[] symbols={"AAPL","MSFT","TSLA"};
public void run(SourceContext<StockPrice> ctx) throws Exception {
Random r=new Random(2026); int n=0;
while(running){
n++; long now=System.currentTimeMillis();
long eventTs=(n%20==0) ?now-15000:now;
String s=symbols[r.nextInt(symbols.length)];
double price=Math.round((80+r.nextDouble()*120)*100.0)/100.0;
int volume=100+r.nextInt(901);
synchronized(ctx.getCheckpointLock()){ctx.collect(new
StockPrice(s,price,eventTs,volume));}

Thread.sleep(300);

}

public void cancel(){running=false;}

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

StreamExecutionEnvironment env=StreamExecutionEnvironment.getExecutionEnvironment();

env.setParallelism(1);

org.apache.flink.table.api.bridge.java.StreamTableEnvironment tEnv=
org.apache.flink.table.api.bridge.java.StreamTableEnvironment.create(env);

DataStream<Media> media=env.addSource(new MediaSource()).name("media-source");

DataStream<StockPrice> trades=env.addSource(new StockReplaySource())
.assignTimestampsAndWatermarks(

WatermarkStrategy.<StockPrice>forBoundedOutOfOrderness(Duration.ofSeconds(2))
.withTimestampAssigner((x,recordTs)->x.ts))

.name("stock-replay-source");

volumeAnalysis(trades);
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enrichWithLatestMedia(trades,media);
cumulativeVolumeAtPrice(trades);
sqlWeightedAverage(trades,tEnv);

env.execute("Securities Streaming Analysis");

(2) HAZE T GREIEdE L)
2. 10 HEHFBEO. BZERE SRR HEL

/] 10 MR FAFI (A E 1 e K G2 AT A B4 .
public static void volumeAnalysis(DataStream<StockPrice> trades){
org.apache.flink.util.OutputTag<StockPrice> lateTag=

new org.apache.flink.util.OutputTag<StockPrice>("late-trades"){};

SingleOutputStreamOperator<String> totals=trades
.keyBy(x->x.symbol)
.window(org.apache.flink.streaming.api.windowing.assigners.TumblingEventTimeWindows
.of(org.apache.flink.streaming.api.windowing.time.Time.seconds(10)))

.sideOutputLateData(lateTag)

.aggregate(new
org.apache.flink.api.common.functions.AggregateFunction<StockPrice,Long,Long>(){

public Long createAccumulator(){return oL;}

public Long add(StockPrice x,Long acc){return acc+x.volume;}
public Long getResult(Long acc){return acc;}

public Long merge(Long a,Long b){return a+b;}

},new
org.apache.flink.streaming.api.functions.windowing.ProcessWindowFunction<Long,String,Stri
ng,

org.apache.flink.streaming.api.windowing.windows.TimeWindow>(){
public void process(String symbol,Context c,Iterable<Long> values,Collector<String>
out){
out.collect("WINDOW symbol="+symbol+", start="+c.window().getStart()+

, end="+c.window().getEnd()+", totalVolume="+values.iterator().next());

}
1)
totals.print("volume-window");

totals.getSideOutput(lateTag).print("late-trade");
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BT R~ H): volume—window> WINDOW symbol=AAPL, ..., totalVolume=6842; late—trade> AAPL,
price=..., volume=.... &% 20 2R A FANE] B 16 Fb, 305 2 7E KA 2tk % B & 1 g 3R
% o

() BHARVER BRI GRS )
3. ISR ES RRFRHSMEETN

private static final MapStateDescriptor<String,Media> MEDIA_STATE=

new MapStateDescriptor<>("latest-media",String.class,Media.class);

/7 AEEERT . RS REHZEE BN JHESE mediaStatus.
public static void enrichWithLatestMedia(DataStream<StockPrice> trades,DataStream<Media>
media){
BroadcastStream<Media> broadcast=media.broadcast(MEDIA_STATE);
trades.connect(broadcast).process(new
BroadcastProcessFunction<StockPrice,Media, StockPrice>(){
public void processBroadcastElement(Media m,Context ctx,Collector<StockPrice>
out)throws Exception{
Media old=ctx.getBroadcastState(MEDIA_STATE).get(m.symbol);
if(old==null || m.ts>=o0ld.ts) ctx.getBroadcastState(MEDIA_STATE).put(m.symbol,m);
}
public void processElement(StockPrice x,ReadOnlyContext ctx,Collector<StockPrice>
out)throws Exception{
Media m=ctx.getBroadcastState(MEDIA_STATE).get(x.symbol);
StockPrice y=x.copy(); y.mediaStatus=(m==null?" & LiF/":m.status); out.collect(y);
}
}).print("enriched-trade");

#E B enriched—trade> AAPL, price=126.35, volume=520, media=Flf. #3855 T1%0%
F— S AABHR L, W mediaStatus AN “ETLIFMN” o

(4) BEMHEHT CRRIRESRITHED
4. MapState it BHREAZRIENMUHRITRZE

[/ HZESyIX, F MapState fREE“IME -> B E”.

public static void cumulativeVolumeAtPrice(DataStream<StockPrice> trades){

@ f\

trades.keyBy(x->x.symbol)

.process(new
org.apache.flink.streaming.api.functions.KeyedProcessFunction<String,StockPrice,String>()
{
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private transient MapState<Double,Long> volumes;
public void open(Configuration p){
volumes=getRuntimeContext().getMapState(
new MapStateDescriptor<>("price-volumes",Double.class,Long.class));
}
public void processElement(StockPrice x,Context c,Collector<String> out)throws
Exception{
long total=Optional.ofNullable(volumes.get(x.price)).orElse(OL)+x.volume;
volumes.put(x.price,total);
out.collect("STATE symbol="+x.symbol+", price="+x.price+",
cumulativeVolume="+total);

}
}).print("price-state");

BTSRRI price—state> STATE symbol=MSFT, price=108.5, cumulativeVolume=1760., JRZ&FL
B, [F— ks PRSI SR 0

symbol &
(5) FlinkSQL % f
5. Flink SQL #+EM3ZEMNFERZGHME

// SQL 3% AT B HIMBEF . sum(price*volume)/sum(volume).
public static void sqlWeightedAverage(DataStream<StockPrice> trades,
org.apache.flink.table.api.bridge.java.StreamTableEnvironment tEnv){
// StockPrice Rr#E POJ0, T B4 4 HEMUH AR T B,
tEnv.createTemporaryView("StockTable",trades);
org.apache.flink.table.api.Table result=tEnv.sqlQuery(
"SELECT symbol, SUM(price * volume) / SUM(volume) AS avg_price " +
"FROM StockTable GROUP BY symbol");

tEnv.toChangelogStream(result).print("sql-weighted-avg");

BATEEHIRB: sql-weighted—ave> +1[AAPL, 132.47], JESRACE 4 -U/+U B, 11H A
FERAE ] SUM (pricekvolume) /SUM(volume) , ASJ&faiH. AVG (price) o

BITSEE R
B BRI & 38 StockAnalysis]Job. java, FEBECEIF Flink 1.17.x HKHEH
Maven JiH"iz4T main Hik. #&HIE 03 ZR volume—window. late—trade.
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enriched—trade. price-state. sql-weighted—-avg TLZSEI4R, BPRIEENS 1R SHE
SLIEATEE R . AR R Rl RICREE L bris T E .
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