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1. Bl3EFlink T2

(ERmMvnaR L BIZEFlink TFE, flinkkR4<791.9.0

mvn archetype:generate —DarchetypeGroupld=org.apache.flink -
DarchetypeArtifactld=flink—quickstart-java —DarchetypeVersion=1.9.0 —
Dgroupld=testFlink —Dartifactld=testFlink

pomA R EiaN T :

<properties>
<flink.version>1.9.0</flink.version>
<scala.binary.version>2.11</scala.binary.version>
</properties>

<!—Flink{X&i——>

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink—java</artifactld>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>



<groupld>org.apache.flink</groupld>
<artifactld>flink—-streaming—java_${scala.binary.version}</artifactid>
<version>${flink.version}</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink—-connector-kafka-
0.10_$%${scala.binary.version}</artifactld>
<version>${flink.version}</version>
</dependency>

2. FlinkEiEItHi1ZERE
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/**

* @description: 1T& L\ Fservice
* @author: xg

* @date: 2024/5/10

* @Copyright:

*/

@Component
@SIf4j
public class ComputeHeartRateRunner implements ApplicationRunner {

@Value(”${kafka.topic.device.data}”)
private String topicDeviceData;



@Value(”${kafka.topic.device.avg}”)
private String topicDeviceAvg;

@Resource
private KafkaProducer kafkaProducer;

@Override
public void run(ApplicationArguments args) throws Exception {

/] EXkafkatgxE 1t

Properties kafkaProps = new Properties();

kafkaProps.setProperty(”’bootstrap.servers”,
”192.168.56.200:9092,192.168.56.202:9092,192.168.56.203:9092”);

kafkaProps.setProperty(”group.id”, ”flink.group.device.data”);

kafkaProps.put(”key.deserializer”,
”org.apache.kafka.common.serialization.StringDeserializer”);

kafkaProps.put(”value.deserializer”,
”org.apache.kafka.common.serialization.StringDeserializer”);

kafkaProps.put(”auto.offset.reset”, ”latest”);

StreamExecutionEnvironment senv =
StreamExecutionEnvironment.getExecutionEnvironment();

/] REEREIENeventTime (BIEURHIATIE) SRAMIEENIE

senv.setStreamTimeCharacteristic(TimeCharacteristic.EventTime);

[/ REEIEE (MkafkadiZBUS & EE)
DataStreamSource<String> dataStreamSource = senv
.addSource(new FlinkKafkaConsumer010<>(topicDeviceData,
new SimpleStringSchemal(), kafkaProps));

// ¥k DeviceDatadt &

DataStream<DeviceData> deviceDataStream = dataStreamSource
.map(string —> JSON.parseObject(string, DeviceData.class));

// 3B SR BB ‘ ‘
/] KR VER R RRIREF, SN, §EEN—RIE@GIm: T
EEELER1D)RIENE, ATETEREET1VH, #ASSAREOTE
DataStream<DeviceData> marksSource = deviceDataStream
.assignTimestampsAndWatermarks(
new
B(Otil)r}[dedOutOfOrdernessTimestampExtractor<DeviceData>(Time.second
s(1
@Override
public long extractTimestamp(DeviceData d) {
} return d.getDateTime().getTime();

D;



/] BBRigFEmactttitit o4H (IRIBIRFHE, REBOZRE, {EZTIR
HEEOMAFTERINFEIE)

SingleOutputStreamOperator<String> windowedStream =
marksSource. keyBy(DewceData :getMacAdd)

// HEEOIRENAEEEO

.window(TumblingEventTimeWindows.of(Time.seconds(5)))

// EREORBTRIRF OERFELIE

.process(new HeartRateAverageProcessFunction());

/] BlEKafkaiEiEas
Properties properties = new Properties();
properties.setProperty(ProducerConfig.BOOTSTRAP_SERVERS_CONFIG,
”192.168.56.200:9092,192.168.56.202:9092,192.168.56.203:9092”);
FlinkKafkaProducer09<String> kafkaProducer = new
FlinkKafkaProducer09<>(
topicDeviceAvg,
new SimpleStringSchemal),
properties);
// 4—:11‘%9*%”1“% FlKafkai®Figds, MMmA&ixZIKafka

windowedStream. addSmk(kafkaProducer)

/] BATFlink{EML

senv.execute(”deviceHeartRateJob”);

@Data
@AllArgsConstructor
private static class DeviceAvg {

private String macAdd;

private Double heartRateAvg;

public class HeartRateAverageProcessFunction extends
ProcessWindowFunction<DeviceData, String, String, TimeWindow> {
@Override
public void process(String macAdd, Context context,
I{terable<DeviceData> elements, Collector<String> out) throws Exception
int count = O;
double sum = 0.0;
/] FEFEEDTCEANNSZESIE, TEFO0ER

for (DeviceData data : elements) {



count++;
sum += data.getHeartRate();

}

double average = sum / count;
/] BRAMBISEFIOE

out.collect(new DeviceAvg(macAdd, average).toString());

=%, BRI Etopic, ARABNRIREopIcHFIE.,

kafka—topics.sh ——create ——topic device_data_topic ——-bootstrap—-server
192.168.56.200:9092

3. {EKafkaR A HIHV A IFIRE ORI

/**
*/Ekafka EtopicHR & iR &L REIE
*

@Test

public void sendHeartRate() throws InterruptedException {
for(int i = 0; i<20; i++) {
/] ZBILFE
DeviceData deviceData = new DeviceData();
deviceData.setMacAdd(”m” + RandomUtil.randomint(1,4));
deviceData.setHeartRate(RandomuUtil.randomint(0, 100));
deviceData.setDateTime(new Date());
kafkaProducer.send(JSON.toJSONString(deviceData),
topicDeviceData);
: Thread.sleep(500);
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/**
* WS RImITRERBUR & ORI EEERT
* @param record
* @param ack
* @param topic
*/
@KafkaListener(topics = ”device_avg_topic”, groupld =
”device_avg_group”)
public void handle2(ConsumerRecord<?, ?> record, Acknowledgment
ack, @Header(KafkaHeaders.RECEIVED_TOPIC) String topic) {
Optional message = Optional.ofNullable(record.value());
if (message.isPresent()) {
Object msg = message.get();
log.info(”/HEEAR: {} Mtopic:{} ITEIERUITLIE IR & ORFIIELY,
”device_avg_group”, topic, msg);

// TODO ,ﬁrﬂ%ﬁu%ilzt’mz

ack.acknowledge();

}
}

/g, BIMRENSSHERIREEINS ML EINOERFE:

2024-05-19 11:43:11.689 INFO 73516 ——- [ntainer#1-2-C-1]
o.e.r.d.c.service.KafkaConsumer : JHEEEZH: device_avg_group M
topic:device_avg_topic 1T [H#Z UM IR 1% &0 EITEIR R F1E
:ComputeHeartRateRunner.DeviceAvg(macAdd=m3, heartRateAvg=61.5)
2024-05-19 11:43:11.705 INFO 73516 ——- [ntainer#t1-2-C-1]
o.e.r.d.c.service.KafkaConsumer : JHEEH: device_avg_group M
topic:device_avg_topic 1T REINAM IR IR &F O R IFIREFIE
:ComputeHeartRateRunner.DeviceAvg(macAdd=m1,
heartRateAvg=21.666666666666668)

2024-05-19 11:43:11.709 INFO 73516 ——- [ntainer#1-2-C-1]
o.e.r.d.c.service.KafkaConsumer : JHEEEZH: device_avg_group M
topic:device_avg_topic 1TRIEINAM IR I F O RIFIREFEIE
:ComputeHeartRateRunner.DeviceAvg(macAdd=m2, heartRateAvg=80.5)
2024-05-19 11:43:16.330 INFO 73516 ——- [ntainer#t1-2-C-1]
o.e.r.d.c.service.KafkaConsumer : JHEEH: device_avg_group M



topic:device_avg_topic 1T EIIZURAM RIS & OEIFIRERFEIIE
:ComputeHeartRateRunner.DeviceAvg(macAdd=m3,
heartRateAvg=59.333333333333336)

2024-05-19 11:43:16.379 INFO 73516 ——- [ntainer#1-2-C-1]
o.e.r.d.c.service.KafkaConsumer : JHEEEZH: device_avg_group M
topic:device_avg_topic JTEIIZURAM IR IS & /ORIFIRERFEIIE
:ComputeHeartRateRunner.DeviceAvg(macAdd=m1,
heartRateAvg=64.33333333333333)

2024-05-19 11:43:16.384 INFO 73516 ——- [ntainer#1-2-C-1]
o.e.r.d.c.service.KafkaConsumer : SEEEEH: device_avg_group M
topic:device_avg_topic 1THEHZURM RIS & OFRIFIRFRTIE
:ComputeHeartRateRunner.DeviceAvg(macAdd=m2, heartRateAvg=38.25)
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