Developmen+ with
Apache Spar'k-.
Scala vs. Pyepar‘k
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import org.apache.spark.sql.types.{DoubleType,
IntegerType, StructField, StructType}

import org.apache.spark.sql.{DataFrame, Row,
SparkSession}

import scala.collection.JavaConversions._
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import org.apache.spark.sql.types.{DoubleType,
IntegerType, StructField, StructType}

import org.apache.spark.sql.{DataFrame, Row,
SparkSession}

import scala.collection.JavaConversions._

object WarmUp {
def getSparkSession: SparkSession = {
SparkSession
.builder
.master("local[*]")
.appName("local-spark")
.getOrCreate()
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import org.apache.spark.sql.types.{DoubleType, from pyspark.sql import (

IntegerType, StructField, StructType} DataFrame,
import org.apache.spark.sql.{DataFrame, Row, Row,
SparkSession} SparkSession,
import scala.collection.JavaConversions._ )
from pyspark.sql.types import (
object WarmUp { DoubleType,
def getSparkSession: SparkSession = { IntegerType,
SparkSession StructField,
.builder StructType,
.master("local[*]") )
.appName("local-spark")
.getOrCreate()
} def get_spark_session() -> SparkSession:
} return (
SparkSession
.builder

.master("local[*]")
.appName("local-spark")
.getOrCreate()

allegro Tech kolodziejj.info



object WarmUp {

def createData(
sparkSession: SparkSession

) : DataFrame = {
val schema = StructType(
Array(
StructField("a", IntegerType),
StructField("b", DoubleType),
),
)
sparkSession.createDataFrame(
Seq(
Row(2, 3.0),
Row(1, 2.5),
Row(2, 5.2),
),
schema,
)
}
}
allegro Tech
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object WarmUp {

def createData(
sparkSession: SparkSession
) : DataFrame = {
val schema = StructType(
Array(
StructField("a", IntegerType),
StructField("b", DoubleType),

),
)
sparkSession.createDataFrame(
Seq(
Row(2, 3.0),
Row(1, 2.5),
Row(2, 5.2),
),
schema,
)
}
}
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object WarmUp {

def createData(
sparkSession: SparkSession

) : DataFrame = {
val schema = StructType(
Array(
StructField( , IntegerType),

Ilall
StructField("b", DoubleType),
),
)

sparkSession.createDataFrame(

Seq(
Row(2, 3.0),
Row(1, 2.5),
Row(2, 5.2),
),
schema,
)
}
}
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object WarmUp {

def createData(
sparkSession: SparkSession
) : DataFrame = {
val schema = StructType(
Array(
StructField("a", IntegerType),
StructField("b", DoubleType),

),
)
sparkSession.createDataFrame(
Seq(
Row(2, 3.0),
Row(1, 2.5),
Row(2, 5.2),
),
schema,
)
}
}
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object WarmUp {

def createData(
sparkSession: SparkSession
) : DataFrame
val schema
Array(
StructField("a", IntegerType),
StructField("b", DoubleType),

{
StructType(

),
)
sparkSession.createDataFrame(
Seq(
Row(2, 3.0),
Row(1, 2.5),
Row(2, 5.2),
),
schema,
)

}
}

allegro Tech

def create_data(

spark: SparkSession,
) -> DataFrame:

schema = StructType(

[

1,

StructField("a", IntegerType()),
StructField("b", DoubleType()),

)
return spark.createDataFrame(
[
Row(a=2, b=3.),
Row(a=1, b=2.5),
Row(a=2, b=5.2),
1,
schema,

kolodziejj.info



object WarmUp {

def main(args: Array[String]): Unit = {
val spark: SparkSession = getSparkSession

val df: DataFrame = createData(spark)

df.printSchema()
df.show()

spark.stop()

}
}
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object WarmUp { def main() -> None:

... spark = get_spark_session()
def main(args: Array[String]): Unit = {

val spark: SparkSession = getSparkSession df = create_data(spark)
val df: DataFrame = createData(spark) df.printSchema()
df.show()
df.printSchema()
df.show() spark.stop()
spark.stop()
} if __name__ == "__main__":
} main()
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echo ‘name := "Foo"
version := "1.0"
scalaVersion := "2.12.10"

libraryDependencies += "org.apache.spark" %%
"spark-sql” % "3.1.2"

libraryDependencies += "org.scalatest" %%
"scalatest” % "3.2.9" % "test”

‘ > build.sbt
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echo ‘name := "Foo"

version := "1.0"

scalaVersion := "2.12.10"
libraryDependencies += "org.apache.spark" %%
"spark-sql” % "3.1.2"

libraryDependencies += "org.scalatest” %%
"scalatest” % "3.2.9" % "test"

‘> build.sbt

sbt package
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echo ‘name := "Foo

version := "1.0"
scalaVersion := "2.12.10"

libraryDependencies += "org.apache.spark" %%
"spark-sql” % "3.1.2"

libraryDependencies += "org.scalatest" %%
"scalatest” % "3.2.9" % "test”

‘> build.sbt

sbt package

spark-submit \
--class "WarmUp" \
target/scala-2.12/fo00_2.12-1.0.jar
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echo ‘name := "Foo"
version := "1.0"
scalaVersion := "2.12.10"

libraryDependencies += "org.apache.spark" %%
"spark-sql” % "3.1.2"

libraryDependencies += "org.scalatest" %%
"scalatest” % "3.2.9" % "test”

‘> build.sbt

sbt package

spark-submit \
--class "WarmUp" \
target/scala-2.12/f00_2.12-1.0.jar

allegro Tech

pip install pyspark>=3
python src/warm_up.py
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[...sth about compilation...]
[...some warnings...]
[...some info...]

root
|-- a: integer (nullable = true)
|-- b: double (nullable = true)

[...some more info...]

+-——t-——+
| al b]
+-——t-——+
| 2/3.0|
| 1]2.5]
| 1]5.2]
+-——t-——+
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root
|-- a: integer (nullable = true)

root |-- b: double (nullable = true)
|-- a: integer (nullable = true)
|-- b: double (nullable = true) S
| al b]
tom -+
+-——t-—--+ | 2]3.0]
| al b] | 112.5]
+--—+---+ | 2]5.2]
| 21]3.0] +--—t--—+
| 1/2.5]
| 1]5.2]
t-m—F-——+
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Spar‘k Context
/driver

JVM

Spark executor
JVM

Spark executor
JVM
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Developmen-l'
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Tes-l'ina
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Tes-l'ina

object WarmUp { def group_and_count(df: DataFrame) -> DataFrame:
- return ...
def groupAndCount(df: DataFrame): DataFrame =

{

}
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Testn

import org.apache.spark.sql.{Row, SparkSession}
import org.scalatest.flatspec.AnyFlatSpec
import org.scalatest.matchers.should

class WarmUpSpec extends AnyFlatSpec with
should.Matchers {
private def getSparkSession: SparkSession = {
SparkSession
.builder
.master("local[*]")
.appName("local-spark")
.getOrCreate()

allegro Tech
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Tes-l'ina

import org.apache.spark.sql.{Row, SparkSession} from pyspark.sql import (
import org.scalatest.flatspec.AnyFlatSpec DataFrame, Row, SparkSession,
import org.scalatest.matchers.should )
import pytest
class WarmUpSpec extends AnyFlatSpec with

should.Matchers { from warm_up import (
private def getSparkSession: SparkSession = { create_data,
SparkSession group_and_count,
.builder )
.master("local[*]")
.appName("local-spark") @pytest.fixture
.getOrCreate() def spark_session() -> SparkSession:
} return (
} SparkSession
.builder

.master("local[*]")
.appName("local-spark")
.getOrCreate()
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Tes-l'ina

class WarmUpSpec extends ... {

"WarmUp" should "group and count" in {
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Te¢:~+ina

class WarmUpSpec extends ... {

"WarmUp" should "group and count" in {
val spark: SparkSession = getSparkSession
val df: DataFrame = WarmUp.createData(spark)
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class WarmUpSpec extends ... {

"WarmUp" should "group and count”

WarmUp
.groupAndCount (df)
.collect()

allegro Tech
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Tes-l'ina

class WarmUpSpec extends ... {

"WarmUp" should "group and count" in {

WarmUp
.groupAndCount (df)
.collect()
should contain theSameElementsAs
Seq(Row(2, 2), Row(1, 1))
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Te¢:~+ina

class WarmUpSpec extends ... {

"WarmUp" should "group and count" in {
val spark: SparkSession = getSparkSession
val df: DataFrame = WarmUp.createData(spark)

WarmUp
.groupAndCount (df)
.collect()
should contain theSameElementsAs
Seq(Row(2, 2), Row(1, 1))
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Te¢:~+ina

class WarmUpSpec extends ... { def test_group_and_count(
spark_session: SparkSession
) -> None:
"WarmUp" should "group and count" in { df = create_data(spark_session)
val spark: SparkSession = getSparkSession
val df: DataFrame = WarmUp.createData(spark) assert (
set(group_and_count(df).collect())
WarmUp == {
.groupAndCount (df) TEEN =1),
.collect() Row(a=2, =2),
should contain theSameElementsAs }
Seq(Row(2, 2), Row(1, 1)) )
}
}
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Ty Pi”ﬂ

° 9+r'ona
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Typing
° 9+r'ona
® static
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Typlng
° 9+r'ona
® static
® => mahy errors

detected durina
compila’rion Phase
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Typlng
° <5+rona ° <5+rona
® static
® => many errors

detected durina
compila’rion Phase
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Typlng
° <5+rona ° <5+rona
® static ° dynamic
® => many errors

detected durina
compila’rion Phase
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Typlng

° <5+rona <5+rona

o static ° alynamlc

® => moany errors ® -> we heed more tests
detected durina ond more static

compilaﬂon Phase ana\ysis
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Ty Pi”ﬂ

° <5+rona <5+rona

o static ° dynamic

® => moany errors ® -> we heed more tests
detected durina ond more static
compilaﬂon Phase ana\ysis

° op+iona| +ype hints

o  personally: recommended
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
e Datosets (<5+a+ically +ypeal)
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
e Datosets (<5+a+ically +ypeal)

O or\ly N Scala
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
e Datosets (<5+a+ically +ypeal)

O or\ly N Scala

° 5Par\< SQL
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
e Datosets (<5+a+ically +ypeal)

O or\ly N Scala

° 5Par\< SQL
e UDFs (User-Delined Functions)
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
e Datosets (<5+a+ically +ypeal)

O or\ly N Scala

° 5Par\< SQL
e UDFs (User-Delined Functions)

O Scala: within JVM processes
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SPar'k APls

e RDDs (Resiient Distributed Datasets)
® DataFrames
e Datosets (<5+a+ically +ypeal)

O or\ly N Scala

° 5Par\< SQL
e UDFs (User-Delined Functions)

O Scala: within JVM processes
o PySParK...
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Spark.chﬁex+
/driver

JVM

Spark.execu+or
JVM

Spark.execu+or
JVM
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Spark Context
/driver

JVM

Spark.execu+or
JVM

Spark.execu+or
JVM
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Spark. APls
PyS park:
® DataFrames

° 5Par\< SQL \/

e UD¥Fs RDD oPer'aJrionc:. Spark. Context

JVM

o with (de)seridlization
overhead /\

® o Da+a§e+9 .'( Spark executor Spark executor
JVM JVM
¥ o
worker worker
Python Python
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Ec09y9+em

allegro Tech kolodziejj.info



Ec09y9+em

° 5Par\< (scala): ° PySParkz
o Structured Streaming o Structured Streaming
o MLlb o MLlb
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Ec09y9+em

° 5Par\< (Scala): ° PySParkz
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GrraPhX e—ea\eaph*
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Ec09y9+em

° 5Par\< (Scala): ° PySParkz
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GrraPhX e—ea\eaph*
o Scda First
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Ec09y9+em

° 5Par\< (Scala): ° PySParkz
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GrophX e—arrophx (but ﬁraphﬁrames)
o Scda First
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Ec09y9+em

° 5Par\< (Sscala): ° PySParkz
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GrophX —Eroph (but graphﬁrames)
o Scda First e NumPy, Pondas, Koalos..
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Ec09y9+em

° 5Par\< (Sscala): ° PySParkz
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GrophX —Eroph (but graphﬁrames)
o Scda First e NumPy, Pondas, Koalos..
® TensorFlow, ..
o
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Ec09y9+em

° 5Par\< (scala): ° PySParkz

o Structured S+reamir\3 o Structured S+reamir\3

o MLl o MLl

o GrophX —Eroph (but graphﬁrames)

° Secaa First e NumPy, Pandas, Kodlas..
® Breeze S pire. . ® TehsorFlow, ..
° Deepl_earnlnascala, o

BiﬂDL, H20, ..
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Ec09y9+em

e What benefits you most in a given project?
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Ec09y9+em

e What benefits you most in a given project?

e Which tools does your team already know?
o or want to know/ Pr'acﬂce?
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De Pl oymen-l'
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De PI oymen-l'

° Dependencies in a JAR
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De PI oymen-l'

° Dependencies ina JAR e DePendenciesz

o ina zIP Fie
o in an archived virtuadlenv
o or instadlled oh a worker hode
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De PI oymen-l'

° Dependencies ina JAR e DePendenciesz

o ina zIP Fie
o in an archived virtuadlenv
o or instadlled oh a worker hode

spark-submit \ spark-submit \
--master spark://host:port --master spark://host:port
--class MyClass \ --py-files ... \
path/to.jar --archives ... \
path/to.py
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Maintenance
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Maintenance

® team's comPeJrences (ond acspira’rions)
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Maintenance

® team's comPeJrences (ond acspira’rions)
® collaboration with others
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Maintenance

® team's comPeJrences (ond acspira’rions)
® collaboration with others
e typing (ond other language dir-rerences)

allegro Tech kolodziejj.info



Maintenance

team's competences (and acspira’rions)
collaboration with others

typing (and other languoge dit-Ferences)
tools:

O static ana\ysis

® Proﬁi\iﬂa

O
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Po Pular'i-l-y
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Po Pular'i+y

e JetBrains 2021 Developer Survey, Apaclne Spark

® StackOverflow 2022 survey, Apoche Spark
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Po Pular'i+y

e JetBrains 2021 Developer Survey, Apaclne Spark

Scala users: Py’rhon users:

® StackOverflow 2022 survey, Apoche Spark

Scala users: Py’rhon users:
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Po Pular'i+y

o JetBrains 2021 Developer Survey, Apaclne Spark
Scala users: 28% Py’rhon users: 8%

® StackOverflow 2022 survey, Apoche Spark

Scala users: 30% Py’rhon users: 80%
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PoPular'|+y
e JetBrains 2021 Developer Survey, Apaclne Spark

Scala users: 28% Py’rhon users: 8G%

® StackOverflow 2022 survey, Apoche Spark

Scala users: 30% Py’rhon users: 80%

o StackOverflow quesﬁons

Lscala] [aPache—GParK]: [PerInon] [apache—spark]:
[Pyspark]:
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PoPular'|+y
e JetBrains 2021 Developer Survey, Apaclne Spark

Scala users: 28% Py’rhon users: 8G%

® StackOverflow 2022 survey, Apoche Spark

Scala users: 30% Py’rhon users: 80%

o StackOverflow quesﬁons

Lscala] [aPache—GParK]: ~23.6k [PerInon] [apache—spark]: ~9 k.
[Pyspark]: ~35k.
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Performance
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Performance

® select and save

o Scala Spark:
o PySpark:
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Performance

® select and save

o Scala Spark: ~1,7 min
o PySpark: ~1,7 min
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Performance

® select and save

o Scala Spark: ~1,7 min
o PySpark: ~1,7 min

® select, add a column in a UDF, save
o Scala Spark: ~2,5 min
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Performance

® select and save

o Scala Spark: ~1,7 min
o PySpark: ~1,7 min

® select add a columh in a UDF, save

o Scala Spark: ~2,5 min
o PySpark:
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Performance

e be wary ofF such benchmarks -)
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Performance

e be wary ofF such benchmarks -)

o how well do they represent your use-case?
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So.. how to choose?
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How to choose?

. Functional reguirements

o more focus on tools than the language
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How to choose?

. Functional reguirements

o more focus on tools than the language

2. Perﬁormance reguirements

0 are these real - or on\y ambitional?
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How to choose?

. Functional reguirements

o more focus on tools than the language

2. Perﬁormance reguirements

0 are these real - or on\y ambitional?

3. competences (and aspiraﬁons!) of maintainers

o present and Future ones
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How to choose?

. Functional reguirements

o more focus on tools than the language

2. Perﬁormance reguirements

0 are these real - or on\y ambitional?

3. competences (and aspiraﬁons!) of maintainers

o present and Future ones

4. other non-functional reguirements
O +ec;+ir|@ +ypir\@ compilaﬁon time etc.
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Thank N odl )
Questions?
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