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Optimizing data lakes for

Apache Spark

Matthew Powers, Prognos

#UnifiedAnalytics #SparkAlSummit
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But what about those
poor data scientists that
work with gzipped CSV

lakes
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* Motivation to write Spark open source code
* Practical knowledge to build better data lakes
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« Community goals

« Spark open source

 Modern Scala libs

« Parquet lakes

* Incremental updates & small files
« Partitioned lakes

» Delta lakes
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Pandas 74.7% NET 39.0%
TensorFlow 73.0% Ansible 38.3%

1 0,
Nodejs 7.1k React Native 37.5%

Apache Spark 63.5%
Apache Spark 36.5%

React Native 62.5%
Node.js 27.9%
Ansible 61.7%

TensorFlow 27.0%
NET 61.0%

Pandas 25.3%
Unity 3D 60.9%

Source: 2019 Stackoverflow survey
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Passionate about community unification
(standardization of method signatures)

Need to find optimal scalafmt settings
Strongly dislike UDFs

Spark tooling?
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spark-daria (Scala) quinn (PySpark)

It neverswould‘ve worked.
I'mean, unless I tried, or something:
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name | expected_name |

R i e e o e o
phil phil|
rashid rashid|
atthew mateo |
saml sami |
mna =17 I
engl

null null|
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Omit needless words.

Make the paragrap h the WILLIAM
Rather, very, little, pretty - these are the

leeches that infest the pond of prose,

It is seldom adVisable ) sucking the blood of words.
to tell all. R

— Muddiness is not merely
In dialogue, make sure a disturber of prose, it
that your attributives ( is also a destroyer of

do no awkwardly life.

interrupt a spoken

sentence.

Rich, ormate prose is hard to digest, Avold the ela vorate, the

generally unwholesome, and sometimes reténtious, the E”D(l , A V"d
nauseating. the cute.

>, To achieve style,

s o

begin by affecting none.

Beagued by Corry rmem and cometne far igms g e

N S son




uTest Mill Build Tool

1. bash

- test.utest.examples.TestPathTests
- testPath
foo

itest.examples.SeparateSetupTests I t t M - I I

inner3 Configuring Mill <

- test.utest.SuiteManualRetryTests

hello

s i s S Mill is your shiny new Java/Scala build tool! Scared of SBT? Melancholy
over Maven? Grumbling about Gradle? Baffled by Bazel? Give Mill a try!

Mill aims for simplicity by re-using concepts you are already familiar with,

Failures . 5 & .

test utest..exanples. Hel 1o st1 borrowing ideas from modern tools like Bazel, to let you build your
projects in a way that's simple, fast, and predictable.

testl

Tests: 94, Passed: 92, Failed: 2

SPARK+AI
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Prognos Al platform to predict disease

Apache Spark Other tech

Data lake 1 Data lake 2 Data lake 3
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TL:DR
< Parquet SnaPPY

A Fast compreseor/decompre%or

« 1 GB files
 No nested directories
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* Incrementally updating a lake will create a lot of

small files
» We can store data like this so it's easy to
compact
v data
b base

b incremental

SPARK+AI
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« CSV data lake is constantly being updated
 Want to convert it to a Parquet data lake
« Want incremental updates every hour
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val sDF = spark.readStream
.schema(schema)

.csv("/my-cool-bucket/csv-lake/data")

sDF
.writeStream
.trigger(Trigger.0Once)
. format("parquet")

.option("checkpointLocation", "/my-cool-bucket/parquet-lake/checkpoint")
.start("/my-cool-bucket/parquet-lake/data/incremental")

g\\“ SPARK+AI
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10,000 incremental files and 166GB of data

val df = spark
. read
.parquet (" /my-cool-bucket/parquet-lake/data/incremental")

df
.coalesce(166)
.write
.mode (SaveMode.Append)
.parquet ("/my-cool-bucket/parquet-lake/data/base")
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spark
. read
.parquet (" /my-cool-bucket/parquet-lake/data/{incremental, base}")

G\|SPARK-AI
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Why does the repartition() method increase file size on disk?

A data lake | am working with ( df ) has 2 TB of data and 20,000 files. I'd like to compact the data set
into 2,000 1 GB files.

11 If you run df.coalesce(2000) and write out to disk, the data lake contains 1.9 TB of data.
If you run df.repartition(2000) and write out to disk, the data lake contains 2.6 TB of data.

Each file in the repartition() data lake is exactly 0.3 GB larger than expected (they're all 1.3 GB
files instead of 1 GB files).

Why does the repartition() method increase the size of the overall data lake?
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« Data skipping
« Massively improve query performance

* |'ve seen queries run 50-100 times faster on
partitioned lakes
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first name

Ernesto
Vladimir
Maria
Bruce
Jack

G\|SPARK-AI
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last name
Guevara
Putin
Sharapova
Lee

Ma

country
Argentina
Russia
Russia
China
China




df
.where($"country" === "Russia" && $"first_name".startswWith("M"))

.explain()

== Physical Plan ==
Project [first_name#12, last_name#13, country#14]
+- Filter (((isnotnull(country#14) && isnotnull(first_name#12)) && (country#14 = Russia)) &&
StartsWith(first_name#12, M))
+- FileScan csv [first_name#12,last_name#13,country#14]
Batched: false,
Format: CSV,
Location: InMemoryFilelndex[file:/Users/powers/Documents/tmp/blog_data/people.csv],
PartitionFilters: [],
PushedFilters: [IsNotNull(country), IsNotNull(first_name), EqualTo(country,Russia),
StringStartsWith(first_name,M)],
ReadSchema: struct
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SUMMIT 2019



df

.repartition($"country")
.write

.option("header", "true")
.partitionBy("country")

.csv("/Users/powers/Documents/tmp/blog _data/partitioned lake")
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SUMMIT 2019




partitioned_lake/
country=Argentina/
part-00044-c5d2f540-e89b-40c1-869d-f9871b48c617.c000.csv
country=China/
part-00059-c5d2f540-e89b-40c1-869d-f9871b48c617.c000.csv
country=Russia/
part-00002-c5d2f540-e89b-40c1-869d-f9871b48c617.c000.csv
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df
.where($"country" === "Russia" && $"first_name".startsWith("M"))
.explain()

== Physical Plan ==

Project [first_name#74, last_name#75, country#76]

+- Filter (isnotnull(first_name#74) && StartsWith(first_name#74, M))

+- FileScan csv [first_name#74,last_name#75,country#76]

Batched: false,
Format: CSV,
Location: InMemoryFilelndex][file:/Users/powers/Documents/tmp/blog_data/partitioned_lake],
PartitionCount: 1,
PartitionFilters: [isnotnull(country#76), (country#76 = Russia)],
PushedFilters: [IsNotNull(first_name), StringStartsWith(first_name,M)],
ReadSchema: struct
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Unpartitioned
Project [first_name#12, last_name#13, country#14]

+- Filter (((isnotnull(country#14) && isnotnull(first_name#12))
&& (country#14 = Russia)) && StartsWith(first_name#12, M))

+- FileScan csv [first_name#12,last_name#13,country#14]
Batched: false,
Format: CSV,
Location: InMemoryFilelndex]....],
PartitionFilters: [],
PushedFilters: [IsNotNull(country), IsNotNull(first_name),
EqualTo(country,Russia), StringStartsWith(first_name,M)],
ReadSchema: struct

Partitioned
Project [first_name#74, last_name#75, country#76]

+- Filter (isnotnull(first_name#74) && StartsWith(first_name#74, M))

+- FileScan csv [first_name#74, last_name#75, country#76]

Batched: false,

Format: CSV,

Location: InMemoryFilelndex]...],

PartitionCount: 1,

PartitionFilters: [isnotnull(country#76), (country#76 = Russia)],

PushedFilters: [IsNotNull(first_name),
StringStartsWith(first_name,M)],

ReadSchema: struct
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val russiansDF = spark
. read
.csv("/Users/powers/Documents/tmp/blog_data/partitioned_lake/country=Russia")

russiansDF.where($"first_name".startsWith("M"))
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Updates every 3 hours

Has 5 million files

15,000 files are being added every day
Still great for a lot of queries
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// each partition 1s single file
df

.repartition($"country")
.write

.option("header", "true")
.partitionBy("country")

.csv("/Users/powers/Documents/tmp/blog_data/partitioned_lake")

SPARK+AI
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// tons of files get written out
df
.write
.option("header", "true")
.partitionBy("country")
.csv("/Users/powers/Documents/tmp/blog_data/partitioned_lake")
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import org.apache.spark.sql.functions.rand

// max 100 files per partition
df
.repartition(100, $"country", rand)
.write
.option("header", "true")
.partitionBy("country")
.csv("/Users/powers/Documents/tmp/blog_data/partitioned_lake")

G\|SPARK-AI
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// create table

spark.sql("CREATE TABLE delta_pond_for_spike USING DELTA LOCATION '/mnt/some-bucket/delta/pond'")

// compaction

spark.sql("OPTIMIZE delta_pond_for_spike")

// clean up files associated with table
spark.sql("VACUUM delta_pond_for_spike")

g;NjSFU\RP(HAI
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« Small file problem grows quickly
« Compaction is hard

* Not sure of any automated Parquet compaction
algos
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Best practices for the Spark community

Ditching SBT for the Mill build tool

Testing Spark code

Running Spark Scala code in PySpark
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DON’T FORGET TO RATE
AND REVIEW THE SESSIONS |
5\
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