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

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

{
StructType(

),
)

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

schema,

, IntegerType),
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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,
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object WarmUp {

def createData(
sparkSession: SparkSession
) : DataFrame
val schema
Array(

{
StructType(

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(

{
StructType(

StructField("a", IntegerType),

StructField("b", DoubleType),

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

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 { if __name__ == "__main__":
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()

}
}
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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

pip install pyspark
python src/warm_up.py
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[...co$ o kompilacji...]
[...jakie$ warningi...]
[...jakie$ info...]
root
|-- a: integer (nullable = true)
|-- b: double (nullable = true)

[...jakie$ info...]

+-——t-——+
| al bl
+-——t-——+
| 2/3.0|
| 1]2.5]
| 115.2]
+-——t-——+
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[...co$ o kompilacji...] [...jakie$ warningi...]
[...jakie$ warningi...] root
[...jakie$ info...] |-- a: integer (nullable = true)
root |-- b: double (nullable = true)
|-- a: integer (nullable = true)
|-- b: double (nullable = true) +-— -+
| al bl
[...jakie$ info...] tom -+
+-——t-—--+ | 2]3.0]
| al bl | 112.5]
+--—+---+ | 2]5.2]
| 2]3.0] +--—t---+
| 1]2.5]
| 1]5.2]
+om—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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spark-submit
(driver)

JVM

Spark.execu+or
JVM

Spark.execu+or
JVM
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Developmen-l'
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Tes

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()
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import org.scalatest.matchers.should

Te¢:~+y

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

class WarmUpSpec extends AnyFlatSpec with

should.Matchers {

private def getSparkSession: SparkSession =

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

{

from pyspark.sql import (
DataFrame, Row, SparkSession,
)

import pytest

from warm_up import (
group_and_count,
create_data,

)

@pytest.fixture
def spark_session() -> SparkSession:
return (
SparkSession
.builder
.master("local[*]")
.appName("local-spark")
.getOrCreate()
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Tes

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¢:~+y

{ @pytest.fixture
def sample_data(spark_session) -> DataFrame:

return read_data(spark_session)

class WarmUpSpec extends

"WarmUp" should "group and count" in {
val spark: SparkSession = getSparkSession

val df: DataFrame = WarmUp.createData(spark) def test_group_and_count(

sample_data: DataFrame

WarmUp ) -> None:
.groupAndCount (df) assert (
.collect() should contain set(
theSameElementsAs Seq( group_and_count(sample_data)
Row(2, 2), Row(1, 1), .collect()
) )
) == {
} Row(a=1, =1),
Row(a=2, =2),
}
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Typowanie

® sine
° 9+a+yczne
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Typowanie

=|gl=

<5+a+yczne

=> duzo bledow
wykrywanyoh przy

kompilacji
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Typowanie

=|gl= ® sine
<5+a+yczne

=> duzo bledow

wykrywanyoh przy

kompilacji
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Typowanie

silhe ® sine
statyczne ° dynamiczne
=> duzo bledow

wykrywanyoh przy

kompilacji
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Typowanie

=|gl= ® sine

statyczne ° dynamiczne

=> duzo bledow ® -> potrzeba wiece,
wykrywanyoh przy testow i s+a+ycznej

kompilacji ana\izy
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Typowanie

silne ® sine

statyczne ° dynamiczne

=> duzo bledow ® -> potrzeba wiece,
wykrywanyoh przy testow i statyczne,
kompilacji ahalizy

° opcjonalne +ype hirH'y

o osobiscie mocho Polecam!
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API sParkowe

e RDD (Resiient Distributed Datasets)
® DamFrame'y
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API sPar'kowe

e RDD (Resiient Distributed Datasets)
® Da+aFrame'y
e Doatasety (9+a+ycznie +ypowane)
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API sPar'kowe

e RDD (Resiient Distributed Datasets)
® Da+aFrame'y

e Doatasety (9+a+ycznie +ypowane)
o +y||<o w Scali {
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API sPar'kowe

RDD (Resiient Distributed Datasets)
Da+aFrame'y

Datasety (9+a+ycznie +ypowane)
o +y||<o w Scali {

5Par\< SQL
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API sPar'kowe

RDD (Resiient Distributed Datasets)
Da+aFrame'y

Datasety (9+a+ycznie +ypowane)
o +y||<o w Scali {

5Par\< SQL

UDFY
O Scala: tez w JVM
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API sPar'kowe

RDD (Resiient Distributed Datasets)
Da+aFrame'y

Datasety (9+a+ycznie +ypowane)
o +y||<o w Scali {

5Par\< SQL

UDFY
O Scala: tez w JVM
0 PySParK...
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API sParkowe

PySPark
Da+aFramey

° 5Par\< SQL

o UDFy i oper'acje ha
RDD z doclaJrkowym
harzutem na
(dedserializacie

e bez Datasetow

\/

main hode

JVM

N

Spark executor

JVM

Spark executor

4

t

JVM
v

worker

Py+hon

worker
Python
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Ek09y9+em

° 5Par\<: ° 5Par\<:
o Structured Streaming o Structured Streaming
o MLlb o MLlb
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Ek09y9+em

® Spar rk. ° 5Par\<:
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GraophX o—6GrophX
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Ek09y9+em

° 5Par\<: ° 5Par\<:
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GraophX o—6GrophX
o Scda First
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Ek09y9+em

® Spar rk. ° 5Par\<:
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GraophX o—6GrophX
o Scda First

e NumPy, Paondas, Koalos..
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Ek09y9+em

® Spar rk. ° 5Par\<:
o Structured Streaming o Structured Streaming
o MLlb o MLlb
o GraophX o—6GrophX
o Scda First

e NumPy, Paondas, Koalos..

® TensorFlow,
o
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Ek09y9+em

5Parl<z

o Structured Streaming
o MLlb

o GroaphX

o Scala First

® Breeze, Spire,

° Deepl_earninaﬂrd, BiaDl_,

H20, ..

° 5Parl<z

o Structured Streaming

o MLlb

o—6GrophX

e NumPy, Paondas, Koalos..

® TehnsorfFlow, ..
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Ek09y9+em

e Co daje wigkszg wartosc w danym przypadku?
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Ek09y9+em

e Co daje wigkszg wartosc w danym przypadku?
® Co zha/chce poznaé hasz zespdt i otoczenie?
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Wdrazanhie
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Wdrazanie

® zalezhosci w JARze ® zalezhosci w
o ZlPie
® spakowanym virtual envie
o i/lub zaihstalowane na workerze
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Wdrazanie

® zalezhosci w JARze ® zalezhosci w
o ZlPie
® spakowanym virtual envie
o i/lub zaihstalowane na workerze

spark-submit \ spark-submit \
--class MyClass \ --py-files ... \
sciezka/do.jar \ --archives ... \
jakies \ sciezka/do.py \
argumenty jakies \
argumenty
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u-I'r'zymanie
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u-I'r'zymanie

® komPeJrencje W zespole

kolodziejj.info



u-I-r'zymanle
° komPeJrencje w zespole
° wspé’rpraca z innymi
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u-I-r'zymanle
° komPeJrencje w zespole
° wspé’rpraca z innymi
° erpowanie
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u-I-r'zymanle
komPeJrencje w zespole
wspé’rpraca yd innymi
erpowanie
narzedzio:
0 statyczha analiza
O pro lowanie
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PoPuIar'noéé
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PoPuIarnoéé

e JetBrans 2020 DeveloPer Survey

O Scadla Sparkz
o PySPark:

o StackOverflow 2021 survey

O Scadla Sparkz
o PySPark:
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PoPuIarnoéé

e JetBrans 2020 DeveloPer Survey

O Scala Sparkz 268
o) PySPark: 702

o StackOverflow 2021 survey

O Scala Sparkz 840
o PySPark: 2183
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PoPuIarnoéé

e JetBrans 2020 DeveloPer Survey

O Scala Sparkz 268
o) PySPark: 702

o StackOverflow 2021 survey

O Scala Sparkz 840
o PySPark: 2183

° Allear‘o
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Wydajn OSE
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Wydajn oSE

® select, zapis

o Scala Spark:
o PySpark:
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Wydajn oSE

® select, zapis

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

® select, zapis

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

® select, dodanie kolumny przez UDF, zapis
o Scala Spark: ~2,5 min
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Wydajn oSE

® select, zapis

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

e select dodanie ko\umny przez UDF, zapis

o Scala Spark: ~2,5 min
o PySpark:
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Wydajn oSE

® select, zapis

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

e select dodanie ko\umny przez UDF, zapis

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

® uwaga ha takie benchmarki -)
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Jak. wylaraé?
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Jak. wylar'aé?

® wymagoahio Punkcjonalne

O ' racze| narzedzio niz som jezyk
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Jak. wylar'aé?

® wymagoahio Punkcjonalne

O ' racze| narzedzio niz som jezyk
® wymagoahia wyalajnoéciowe
O Scisle, czy +yl|<o amlaicjonalne?
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Jak. wylar'aé?

® wymagoahio Funkcjonalne
O ' racze| narzedzio niz som jezyk

® wymagoahia wyalajnoéciowe
o Scisle, czy +yl|<o amlaicjonalne?

° komPeJrencje (i amloicje!) maintainerow
o) ak‘rualnych i Przysz*ych
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Jak. wylar'aé?

wymaganio Funkcjonalne

O ' racze| narzedzio niz som jezyk
wymaganio wyalajnoéciowe
o Scisle, czy +yl|<o amlaicjonalne?

kompetencie (i amloicje!) maintainerow
o) ak‘rualnych i Przysz*ych

testowanie, +ypowanie, czos kompilacji etc.

kolodziejj.info



Dzieki :)
Py-l-ania?
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