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import org.apache.spark.sqgl.functions._
import org.apache.spark.sql.SparkSession

val spark = SparkSession
.builder
.appName("StructuredNetworkWordCount")
.getOrCreate()

import spark.implicits._

val lines = spark.readStream
format("socket")
.option("host", "localhost")
.option("port", 9999)
Joad()

// Split the lines into words
val words = lines.as[String].flatMap(_.split(" "))

// Generate running word count
val wordCounts = words.groupBy("value").count()
val query = wordCounts.writeStream
.outputMode("complete")
format("console")
.start()

query.awaitTermination()
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case class DeviceData(device: String, type: String, signal: Double, time: DateTime)

val df: DataFrame = ... // streaming DataFrame with IOT device data with schema { device: strin
g, type: string, signal: double, time: string }
val ds: Dataset[DeviceData] = df.as[DeviceData] // streaming Dataset with IOT device data

// Select the devices which have signal more than 10
df.select("device").where("signal > 10")  // using untyped APIs
ds.filter(_.signal > 10).map(_.device) // using typed APIs

// Running count of the number of updates for each device type
df.groupBy("type").count() // using untyped API

// Running average signal for each device type
import org.apache.spark.sql.expressions.scalalang.typed._
ds.groupByKey(_.type).agg(typed.avg(_.signal)) // using typed API
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| t St 12:02 = catdog e Lot 12:11 | dog
g owl ca
npu ream 12:03 | dogdog 12:13 owl
. 12:00 12:05 12:10 12:15
Time —_
12:.00-12:10 | cat | 1 12:00-12:10 | cat | 2 12:00 - 12:10 | cat
12:00-12:10 dog 3 12:00-12:10 dog 3 12:00 - 12:10 dog
Result Tables 12:00-12:10 | owl | 1 12:00-12:10 | owl
aﬁer 5 minute tmggers 12:05-12:15 | cat | 1 12:05-12:15 | cat
12:05-12:15 | owl | 1 12:05-12:15 | owl

12:05-12:15 | dog
12:10-12:20 | dog
12:10-12:20 | owl

counts incremented for windows
12:00-12:10 and 12:05 - 12:15

Ll Rl L R

counts incremented for windows
12:05 - 12:15 and 12:10 - 12:20

Windowed Grouped Aggregation
with 10 min windows, sliding every 5 mins
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late data that was generated
at 12:04 but arrived at 12:11

Input Stream 12:02 | catdog gy L cat 12:04 | dog
g owl ca
P 12:03 | dogdog 12:13 owl
. 12:00 12:15
Time —_——
12:.00-12:10 | cat | 1 12:00-12:10 | cat | 2 12:.00-12:10 | cat | 2
12:00-12:10 dog 3 12:00-12:10 dog 3 12:00 - 12:10 dog 4
Result Tables 12:00-12:10 | owl | 1 12:00-12:10 |[owl | 1
aﬁe’, 5 minute tmggers 12:05-12:15 | cat | 1 12:05-12:15 | cat | 1
12:05-12:15 | owl | 1 12:05-12:15 [ owl | 2
12:10-12:20 [owl | 1

counts incremented only for
o window 12:00 - 12:10
Late data handlingin

Windowed Grouped Aggregation
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FRERIARE XOKED |, SN AT,

import spark.implicits._
val words = ... // streaming DataFrame of schema { timestamp: Timestamp, word: String }

// Group the data by window and word and compute the count of each group
val windowedCounts = words
.withWatermark("timestamp", "10 minutes")
.groupBy(
window($"timestamp", "10 minutes", "5 minutes"),
$"word")
.count()
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o HhEZFAAKINMATHRS ZEIVZUEAwithWatermark, %140 : df.groupBy("time").c

ount().withWatermark("time", "1 min")f£Appendia H &=L,

JoiniR(E
7DataFramest Ll 5E#SDataFramesiEiz LAl FRimDataFrames, XEH LM+,

val staticDf = spark.read. ...
val streamingDf = spark.readStream. ...

streamingDf.join(staticDf, "type") // inner equi-join with a static DF
streamingDf.join(staticDf, "type", "right_join") // right outer join with a static DF
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& , EHds.groupBy.count()iREIB Ziz{TiH HHIREUEE.
 foreach() - M2f{FAds.writeStream.foreach (...) (ZTF—% ),
* show() - MEEREHEEKEE (BESHT—1).
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