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SparkSession Ta

Hadoop ta Spark RDD, Dataframe Tta Dataset

SparkConf
\
i
SQL Ta dyHKLii, TpaHchopmalLlii 3anyck Spark nporpam Ha
Ta aii AWS
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Spark Ta Hadoop

3AaraAbHUM OTASIA.

& ¢

Cluster, Driver, Executor, Task, Job, Partitions

/??? 4
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Hadoop Core 2008-2009

@I‘?adﬂmﬁ! No."::’lL database
Processing engine m :
ZdoKeeper'
1™
’ Coordination
z  j — ~
o HIDES]

& Apache Pig

SQL-like scripting

Machine learning

Resource management AR

X )

L~ “Lr

RDBMS to HDFS
data transfer

2010-2012

§gApache Kafka

Event streaming

Log data ingesting

HIVE

SQL-like scripting

Scheduling
&Flink

Stream and batch processing

2013 and later

B| APACHE

4 DRILL
SQL on Hadoop

SEEKS

Real-time data analytics

APACHE

PHYENIX

SQL on HBase
i S
$ UGIRAPH

Graph processing

52) APACHE

= STORM

Stream processing



\\\

/

_ ApxiTekTypa kaacTepa Hadoop®

Client node

Master Node

= Standby

Active NameNode NameNode

ResourceManager

Worker node 1 Worker node 2

DataNode DataNode

NodeManager NodeManager

Map Reduce Map Reduce

it i

4 ’m LIS § Y;:,"F;;\ll. alo ya/ajo
Storage layer Management layer Processing layer

JobTracker

Worker node N
DataNode

NodeManager

Map Reduce
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[ AAropuT™M MapReduce coe

Input Splitting Sorting by key Reducing Output
and mapping

Air Rare Beer Bare
Air Bare Bare Air Air

Rare Beer Rare Air




Node 1: Hello from Hadoop
Node 2: Goodbye from Hadoop

Node 1
<Hello, 1>
<from, 1>
<Hadoop, 1>

Node 2
<Goodbye, 1>
<from, 1>
<Hadoop, 1>
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[ ETan Reduce 0o

e T ; HDFS °

: . Replication

i Mapper :

| | /

i Shuffling i

Mapper — Sorting » Reducer —= Part0 ——*

i /

'|  Mapper i

e e \
.Node 1 Node 2 Node 1 Node 2 Node 1 Node 2
<Hello, 1> <Goodbye, 1> <from, 1> <Goodbye, 1> <from, 2> <Goodbye, 1>
<from, 1> <from, 1> <from, 1> <Hadoop, 1> <Hello, 1> <Hadoop, 2>
<Hadoop, 1>  <Hadoop, 1> <Hello, 1> <Hadoop, 1>

(alphabet. order)
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[ Mpukaaa eTany Map  cce]

def map(input_string: str) -> List[tuple[str, int]]:
words_tokenized = input_string.lower().replace(".", "").split(" ")
result_collection = []
for word in words_tokenized:
result_collection.append((word, 1))
) return result_collection

* test_str = """I like dogs and cycling. I also like going for a walk with dogs."""
mapped_str = map(test_str)
# iy, 1), ("tike', 1), ('dogs*, 1), (‘and', 1), ('cyeling', 1), ('i', 1), (*alse*, 1)
# ('like', 1), ('going', 1), ('for', 1), ('a', 1), ('walk', 1), ('with', 1), ('dogs', 1)
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[ MpukAaa eTany Reduce °c o]

def reduce(mapped_words: List[tuple[str, int]]) -> tuple[str, int]:
word _sum = 0
for word, one in mapped_words:
word_sum += one
return word, word_sum

test_mapped_words = [('like', 1), ('like', 1), ('like', 1), ('like', 1), ('like', 1)]
reduced_word = reduce(test_mapped_words)
# ('like', 5)



OCHOBHi MOAYAI Spark  ©©¢|
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SQL / DataFrames Machine Learning

arRph Streaming



\\\ L

[ Pywin Spark 0o

o

Environments Workloads
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KaacTep Spark o]
Worker Node
E
L xecutor | Cache
Driver Program / ‘,’,,v Task Task

SparkContext

Cluster Manager

T

/

Worker Node l

Executor

Cache

¥ | Task

Task




KAaacTep Spark

Client mode

« Driver

Cluster mode

Edge Node

ST

E Standalone

ster

Clu
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[ NiAroToBKQ AO BUKOHCHHS °° °|

n O‘-I GTOK ~ CrBOptotoumn 3aBaaHHs, Driver npuaHadyae oauHuL
pobOTM Ha CNOTK ANs NapanenbHOro BUKOHAHHS.

Driver npnsHayae napTuuito aHux

Driver Bupiwlye, sk po3ginmtn
KOXXHOMY 3aBAaHHI0.

AaHi Anga napanenbHoi 06pobku.

[Micnsa 3anycky KOXXHe 3aBAaHHSA OTpMMyBaTUMeE 3
opuriHanbHOro mKepena gaHux NapTuuio AaHuXx,

NpU3HayYeHy nomy

\\\

BUKOHOHHSA



Tunu onepadii coe] -

actions

count()
show()
collect()
toPandas ()
take(n)
write()

AQHi 3aBAHTAXYIOTbCA Y NAM’ATb

~

s

fransformations

select()
filter()
sort()
distinct()
join ()
groupBy ()

AaHi HE 3aBAHTAXYIOTbCSA Y NAM’ATb

"/




«AiHuBe» BUKOHQOHHS 0o

Parent RDD

™~

RDD

\ 4

Transformation

Action

> Result

O =n .ﬁ
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Tunu TpaHcdopmaLin  cc e

Narrow TpaHcdopmauis Wide TpaHccopmauia

» BXigHi Ta BUXiOHiI AaHi 3anuwaioTbCs B * [MoTpiBHI BXigHI AaHi 3 iHWKX NapTULIN
Ti camin napTuuii * [MoTpibHe nepemiyBaHHA gaHNX

* [MepemiweHHa gaHnx He NoTpibHe nepeg o6podkoto

()2 o I =S o I ) I -




Application, Jobs, stages Ta tasksc

Spark Context / Spark Spark
Session Object Application

Actions (e.g., collect, Job |

saveAsTextFile)

Wide transformations S St
(sort, groupByKey) agc i
Computation to evaluate one
partition (combine narrow transforms)
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BCTOHOBAEHHS
Spark

SparkSession Ta SparkConf




BCTOQHOBAEHHHA

o O @

[MNepenoymosu:
JRE/JDK 8/11/17
Python 3.6+

\ spark spache.orgldownioads hirnl @
ApkcnE
Spor’( Download Libraries ~ Documentation ~ Examples Community ~ Developers ~ GitHub ~

Download Apache Spark™
L Choose a Spark release: 3.5.2 (Aug 10 2024) @
2. Choose & package type: Pre-bult for Apache Hadoop 3.3 and later 2]

3. Download Spark:

5 by following these proced

4. Verify this release using the 3.5.2 signat

Note that Spark 3 is pre-built with Scala 212 in general and Spark 3.2+ provides additions pre-built distribution with Scala 2.3,

Link with Spark

Spark artifacts are | Central. You can add a Maven dependiency with the following coordinates:

groupld: org.apache. spark
artifactid: spark-core.2.12
version: 3.5.2

Installing with PyPi

now available in pypi. To install just run pip install pyspark

Installing with Docker
Spark docker images are available from Dockerhub under the accounts of both Tt

nages.

1 non-ASF software and may be subject to different license terms, Please check their Dock

Note that, these images contal
verify whether to verify whether they are compatible with your deployment,
Release notes for stable releases

rk 352 (Aug 10 2024)
rk 3.4.3 (Apr 18 2024)

Archived releases

As new Spark releases come out for each development strearm, previous ones will be archived, but they are stiil avaiiable at Spark
NOTE: Previous releases of Spark may be affected by security lssues. Please consult the Socurity page for a list of known issues
that may atfect the version you download before deciding to use it.

Apache Software Foundation ~

Latest News
Spark 35.2 reloased (»

Preview release of Spark 4.0 {03

Spark 3.4.3 released (spr 18 2024)
Spark 351 released (reb 21, 2¢

MUNITY

CODE

DOWNLOAD SPARK

Buift-in Libraries:

https://spark.apache.org/downloads.html




| BcTaHOBAEHHS 0ooe]

pyspark 3.2.1 ® ® mainpy

pip install pyspark B import pyspark

\\\ https://pypi.ora/project/pyspark/


https://pypi.org/project/pyspark/

\

_ SparkSession Ta SparkConfe ¢

SparkSession € To4Yko BXo4y ANs nporpaMmyBaHHA B Spark 3 BukopuctaHHam API Dataset ta
DataFrame.

o N

from pyspark import SparkConf
from pyspark.sql import SparkSession

spark_session = (SparkSession.builder
.master("local")
.appName( "task app")
.config(conf=SparkConf())
.getOrCreate())

\\\



TYPU AAHUX

RDD Tta Dataframe

- CTpykK

/17
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RDD Ta Dataframe coe

Resilient Distributed Dataset

Dataframe

« Konekuist HE3MIHHMX NapTULin,
po3anogineHux no krnacrtepy. OCHOBHI
ob’ekTn Java.

* Bwumarae nonepeaHb0 BU3HAYEHY
cxeMy. Hemae ontumisauil.
ObmexeHHA NPoaYKTUBHOCTI.

NMiaxoantb Ans:
HecmpyKmypogaHux OaHUX, HU3bKOPIBHE8UX
onepaujiu

* Po3nogineHa konekuia AaHux,
OpraHi3oBaHUX Yy Ha3BaHi KOJSTOHKM.
KoHuenTyanbHO piBHO3Ha4yHa Tabnuu,.

* Moxe Bu3HavaTtn cxemy. Mae Catalyst
anga ontumizaudil. A6cTpakuis Hag
RDD.

Miapxoantb Ans:
cmpykmyposgaHux daHux, SQL, sucokopieHe8uX i
KOJTOHKO8UX oriepauit



https://techvidvan.com/tutorials/apache-spark-rdd-vs-dataframe/

|
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[Mfpe ACTABAEHHA AQHUX

Resilient Distributed Dataset (RDD)

Record 1

Record 2

Record 3

Record 4

Record 5

Record 6

Record N

Data frame (DF)
Col 1 Col 2 Col N
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
N N N




| OnTtumiszaTtop Catalyst o]

o

; Logical Physical Code
Analysis  optimization  Planning Banersion
SQL Query g
E l Selected
Unresolved Optimized - .
Logical Plan’—-l PhY$'03| < Physical RDDs
X Logical Pla }{ 9 Logical Plan 2 P);an
DataFrame &)
Catalog

aF 1o — oTpUMaTK NfaH BUKOHAHHA 00poOKN JaHUX
=EApRaL) cxoxe Ha EXPLAIN ANALYZE 3 SOL

\\\ https://databricks.com/glossary/catalyst-optimizer


https://databricks.com/glossary/catalyst-optimizer

\\\ Ty
[ MpUKAGA 0oe

AN
. o optimized plan
logical plan optimized plan with intelligent data sources
filter \ join | join
oin scan 4
J | (users) | ilter - |
N scan filter scan
> prmme e _ (users) | | (events) |_
scan scan scan : -
4 (users) (events) (events) ) Catalyst pushes the filter into the data source |

e.g.: SELECT * FROM events WHERE user_id = _—_
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CtBopeHHA RDD Ta DF -

DataFrame

data = [1, 2, 3, 4, 5]
rdd = spark_session.sparkContext.parallelize(data)

data = [("Ivan", 18), ("Maria", 44
schema = t.StructType([
t.StructField("name", t.StringType(), True),
t.StructField("age", t.IntegerType(), True)])
df = spark_session.createDataFrame(data, schema)
df.show()




Cxema Dataframe ~ cce

df.printSchema( )

root
| —— name: string (nullable = true)
| -—— age: integer (nullable = true)


https://spark.apache.org/docs/latest/sql-ref-datatypes.html

\\\ o =~ ° . _
CtBopeHHsa Dataframe 3 banay ocoe| .

~

Moxe 6yTn parquet,

from_csv_df = spark_session.read.csv(path) json, avro, orc
from_csv_df.show( ) abo text

Violation ¢




CtBopeHHs Dataframe 3 banay ocoe

from_csv_df = spark_session.read.csv(path,
header=True,
nullvValue="null"',
dateFormat='MM/dd/yyyy"',
schema=violations_schema)

from_csv_df.show( )
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36epeXeHHs B hauna

O O @

first_5_from_csv_df = from_csv_df.limit(5)
'/content/drive/MyDrive/first_5_violations'

path_to_save
first_5_from_csv_df.write.csv(path_to_save)

~ [ first_5_violations

n _SUCCESS
B part-00000-9351fc4e-cc2b-40d0-aal3a-1eadfbd68997-c000.csv

part-00000-9351fc4e-cc2b-40d0-aalda-1eadfbds8997-c000.csv X

Summons Number Plate ID Registration State Plate Type Issue Date Violation Code Vehicle Body Type Vehicle Make Issuing Agency Street Code1 StreetCode2 Street Coded )

2021-06- . .

1457617912 JEB5683 NY FAS 25 40 VAN FORD P 53430 69230 13490 i

2021-06- 1

1457617924 JANZ2OBE  NY PAS 25 20 SUBM DODGE P 13490 40404 40404 i

T . 2021-06- - i

1457622427 FIHEGE30 TX PAS 17 28 SDN AUDI P 79430 47130 1750 !
2021-08-

1457638629 RD1YSN MO PAS 15 98 SDN TOYOT P 53130 23230 23930 l

o — . 2021-07- - i ‘

1457639580 T503814C NY OMT 04 40 TAXI HONDA P 81030 23830 40030 Y

(o]



OO6pobKa AAHUX

SQL Ta dyHkuii Dataframe API,
TpaHcdopmauil Ta gil

o

/17 ° - 0 B



violation_df = violation_df.select('plate_id', 'registration_state',
'vehicle_make', 'vehicle_color',

'issue_date', 'violation_code',
'violation_post_code', 'violation_time')

|plate_id|registration_state|issue_date|violation_code|vehicle_make|vehicle_color|violation_post_code|violation_time|

R e e e e e e e s et e e e e T e +

| KZH2758| NY|86/09/2023| 67| HONDA | BLUE| NULL| B911A|
| JPD8746| NY|06/30/2023| 87| LINCO| GRAY | NULL| B717A]
| JPD8746| NY|B6/30/2023| 31| LINCO| GRAY | NULL] 0823A]|
| MBH9245| 99107/06/2023| 20| KIA| WHITE]| NULL| 1156P|
| MBH9245] PA|B7/08/2023| 40 | KIA| WHITE| NULL] 1150P|
| LBZ7486| NY|87/01/2023] 14| HONDA | BK| NULL] 0618P|
| JRB4166| FL|B&6/07/2023| 46| HONDA | NULL] NULL| 0246P|
| LCA7360J | NY|86/21/2023| 46| HONDA | GRY | NULL] 0620P|
| HNE3848| NY|06/21/2023| 14| MAZDA| WHT | NULL] B625P|
| LAG7093| NY|86/03/2023| 46| HONDA | BLUE| NULL]| 0230P|
| KXG5828 | NY|87/83/2023] 14| HONDA | GREY| NULL] B834P |
| KKX4938| NY|06/29/2023| 50| HONDA | WHITE| NULL]| 0439P|
| LCV14087]| NY[86/29/2023 | 98| TOYOT| BLK]| NULL| 0629P|
| KWG4794] NY|B6/29/2623| 40 | KIA| RED | NULL] 1156P|
I

rTIvaNn10 | MviIins/zon/nnonz | ool vinil ve |l cnilnl MUIL L) nianno |l



violation_df
# or
violation_df

violation_df.filter(f.col('vehicle_make') == 'HONDA')

violation_df .where(f.col('vehicle _make') == 'HONDA')

|plate_id|registration_state|issue_date|violation_code|vehicle_make|vehicle_color|violation_post_code|violation_time]|

Fommm - e e B e Fmmm e e Fommm e Fommmm e +

| KZH2758| NY|86/09/2023| HONDA | 0911A]

| LBZ7486]| NY|87/01/2023| 14| HONDA | BK| NULL| 0618P|
| JRB4166 | FLIB&/0B7/2023] 46| HONDA | NULL| NULL| 0246P|
| LCA7366J | NY|06/21/2023| 46| HONDA| GRY | NULL| 0626P|
| LAG7093| NY|06/03/2023] 46| HONDA | BLUE| NULL| 0236P|
| KX65820| NY|07/03/2023] 14| HONDA | GREY| NULL| 0834P|
| KKX4930 | NY|86/29/2023| 50| HONDA | WHITE| NULL]| 0439P|
| KTyigei| NY|06/06/2023] 40| HONDA | WHT | NULL]| 1018P|
| JFV5593| NY|06/26/2023] 17| HONDA | RED | NULL| B850A |
| LCJ3694]| NY|06/09/2023] 40| HONDA | GRY | NULL| 0927P|
| KLX5185]| NY|06/05/2023| 71| HONDA| RED| NULL] 1229A]
| LYL9887] NY|01/62/2023] 14| HONDA | NULL] NULL| B855A|
|

K84PYJ | NJIB&/12/2023 ] 40 | HONDA| BLI NuLLl B555A]



° OcHoBHi TpaHcdhopmaluii (fransformations) o e

e mmmm—————— e m e mm——————— +
|vehicle_make|violation_cnt|
Fmm - Fmmmmm———————— +
10565 |
PETER| 13419 |
PSE| 1|
LIBE| 2|
JAJ | 8|
YAMAH | 5316]
POLAR| 340 |
WHC | 1]
STRAC | 12]
GLAVA| 18|
INFTI| 4]
AGTRU | 10]
FL/BO|
Chevr|
IC|
AZ|
RED |
TRE |
BLK|




OcHoBHI TpaHcdhopmauii (fransformations) o e

violation_df = violation_df.join(ref_df.select('violation_code', 'violation_description'),
on='violation_code',
how='1left"')

mmm e ————— s o —— o $mmmm e m———— o ——— e mm e ———————— fmmm e m—————— o +
|violation_code|plate_id|registration_state|issuve_date|vehicle_make|vehicle_color|violation_post_code|violation_time|violation_description|
Fommmmmmmmmm e o Fommmmmmmmm e m e T Fommmmmmmmm Fommmmm e Fommmmmmmmmmmmmmm— e mmmmmmmmmmm B +

KZH2758 | NY|86/89/2023 ]| HONDA | BLUE] NULL | 0911A| PEDESTRIAN RAMP|

|

| 87| JPDB746| NY|B86/30/2023 | LINCO] GRAY| NULL| 8717A| FRAUDULENT USE PA...
| 31| JPDB746| NY|86/30/2823 | LINCO| GRAY | NULL | 8823A| NO STANDING-COMM ...
| 20| MBH9245] 99107/66/2023| KIA| WHITE| NULL] 1150P| NO PARKING-DAY/TI...
| 48| MBH9245]| PAl©7/88/2023| KIA| WHITE| NULL] 1150P| FIRE HYDRANT]
| 14| LBZ7486] NY[87/81/2023] HONDA | BK| NULL] B618P| ND STANDING-DAY/T...
| 46| JRB4166 | FLIB6/07/2023| HONDA | NULL] NULLI 8246P| DOUBLE PARKING|
| 46| LCAT360 | NY[B6/21/26823 | HONDA | GRY | NULL] 8620P| DOUBLE PARKING|
| 0 T NY|86/21/2023| MAZDA| WHT | NULL| 0625P| ND STANDING-DAY/T...
| 46| LAG7093| NY|86/03/2023| HONDA | BLUE| NULL| 8230P | DOUBLE PARKING|
| 14| Kx65820| NY|©7/83/2023| HONDA | GREY| NULL| 0834P| NO STANDING-DAY/T...
| 50| KKX4938| NY|06/29/2823| HONDA | WHITE| NULL] B439P| CROSSWALK |
| 98] LCV1487] NY[06/29/20823] TOYOT| BLK| NULL] 8629P| OBSTRUCTING DRIVEWAY|
| 40| KWG4794] NY|86/29/2023 | KIA| RED| NULL] 11560P| FIRE HYDRANT]
| 98| GTK9218| NY|06/30/2023 | VOLKS| GOLD| NULL| 8600P| OBSTRUCTING DRIVEWAY|
| 21|HTM79881| NY|86/30/2023| TOYOT| BLUE| NULL] 8634P| NO PARKING-STREET...
|

6| JD32DX| FLI86/30/2023] VoLvo| NULLI NULLI 0933P| OVERNIGHT TRACTOR...



° OcHoBHi Ail (actions) ©0 e

oo
o000 /

violation_df.count() violation_ df.Llimit(5).collect()

violation _df.show()

24/09/05 13:09:16 WARN NativeCodeloader: [Row(plate_id='KZH2758', registration_state='NY', issue_date='86/09/2823', violation_code='67', vehicle
2060282 _make="HONDA', vehicle_color='BLUE', violation_post_code=None, violation_time='8911A'), Row(plate_id='L

1 BZ7486"', registration_state='NY', issue_date='07/01/2823', violation_code='14"', vehicle_make='HONDA', v
( .uer1v) A i ! : 3 ehicle_color="'BK', violation_post_code=None, violation_time='0618P'), Row(plate_id='JRB41é6', registrat

ion_state='FL', issue_date='06/07/2823', violation_code='4%', vehicle_make='HONDA', vehicle_color=None,
violation_post_code=None, violation_time='0246P'), Row(plate_id='LCA7368J', registration_state='NY', i
/ ssue_date="'06/21/2023', violation_code='46"', vehicle_make='HONDA', vehicle_color='GRY', violation_post_
code=None, violation_time='0628P'), Row(plate_id='LAG7093', registration_state='NY', issue_date='86/83/

20823', violation_code='46', vehicle_make="HONDA', vehicle_color='BLUE', violation_post_code=None, viola
tion_time='02308P"')]

\\\ .




| 3ABACHHS coe]

AQHO:
HaOIp AaHmx Parking Violations Issued - Fiscal Year
g 2024
Spark Cluster Ha AWS EMR

3AaBACHHS:
3HAUTM HOMOIABLL HOCTI MOPYLLUEHHS MO KOXHIM MAPLI
QBTO, BIACOPTYBATM 30 CMNAAQHHIM KIABKOCTI TOKMX
NOPYLLUEHb, TA AOAQTM KOAOHKY 3 ONTIMCOM
NOPYLLEHHS

\\\ !
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3anyck Spark nporpam Ha
AWS EMR



* | Po3ropTaHHs Spark y XMapHOMY CepeAOBMuULL o |

—J amazon Y -
' MR &8¢ Azure HDInsight

\ Cloud
Dataproc

! L
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Home 3 HDInsight clusters »

Create HDInsight cluster

Basics Storage  Security + networking  Configuration + pricing Tags  Review = create

Mew to HDInsight? G
Create a managed HD

arted with our training resources.
er, Select from Spark Kafka, Hadoop, and maore, Learn mare

Project details

Select the subscription to manage deployed resources and costs. Use resource groups hike folders to organize and manage all

YOUT FesOurces.

Subscription * |

Azure HDInsights o ¢ ¢

Resource group * |

Cluster details

Mame your cluster, pick a region, and choose a cluster type and version. Learm mare

Clustar nams * Enter new el

Region * East US

Cluster type *

Version

Cluster credentials

Enter new credentials that will be used o administer or access the cluster.

Cluster login usernama * (& admin

Cluszer lngin password *

Confirm cluster login password *

Secure Shell (SSH) username * (i szhuser
Use cluster login password for S5H ﬂ
Review + create | Next: Storage » |

Create HDInsight cluster

€ Basics Storage  Security + networking Configuration + pricing  Tags
Configure cluster performance and pricing. Learn Mara

Node configuration

Configure your cluster’s size and performance, and view estimated cost information

Review + create

The cost estimate represented in the table does not include subscription discounts or costs related to storage, networking or

data transfer.

@ This coniiguration will use 54 of 11496 available cores in the East US 2 region.

View cores usage
Open an HDIosight quots increase support cose

+ Add application

Esti d cost/h...

Node type Node size Number of ..,
Head node ‘ EBV3 (8 Cﬁ)rﬂ, 64 GB RAM), 0.66 USD/hout v | 2
Zookeeper node ‘ A27 v2 ’2 Corgs. ‘fi GBRAVI) 02,1,3 “ES,D/",?‘_", A\ 3
Standard disks p... S30 (1 TB per disk), 0.06 USD/hour 2
Worker node [ €8 V3 (8 Cores, 64 GB RAM), 0.66 USD/hour v | | 4

B Enable managed disk

[ Enable autoscale

Leam More
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Po3sropTaHHsa Spark y AWS

Plan & Configure

(e —— )

Choose big data
frameworks

( Develop apps and )
scripts

:' Select hardware :

\: ----------------- _l __________________ -

:' Set up networking 1:

Samsasese: L S

:' Configure security 1:

-------- 1---- -
Launch a cluster )

N\

EMR Workflow

+ Connect |
- ......'..........................-'

Submit work

( )

Monitor

Troubleshoot

Clean Up

-D(Terminate the cluster)

( Delete resources

= Essential
-=== Best Practice

............ Optional




o

v Name and applications - required i
Name your cluster and choose the applications that you want to install to your cluster,

Name

| My cluster

AWS EMR

O O @

Amazon EMR release  Info
A release contains a set of applications which can be installed on your cluster.

| emr-7.2.0 v |
Application bundle
Spark Core Flink HBase Presto Trino Customn
Interactive Hadoop
o 2 TR s
e |- —— a bt ¥ trino aws
[] AmazonCloudWatchAgent [] Flink 1.18.1 [] HBase 2.4.17
1.300032.2
[[] HCatalog 3.1.3 Hadoop 3.3.6 Hive 3.1.3
[] Hue 4.11.0 JupyterEnterpriseGateway 2.6.0 [ | JupyterHub 1.5.0
Livy 0.8.0 ] MXNet 1.9.1 [[] Oozie5.2.1
["] Phoenix 5.1.3 [l Pig0n.17.0 [C] Presto 0.285
Spark 3.5.1 [ Sqoop 1.4.7 [} TensorFlow 2.11.0
[ Tez0.10.2 ] Trino 436 [] Zeppelin 0.10.1

[] ZooKeeper 3.9.1

AWS Glue Data Catalogue settings
Use the AWS Glue Data Catalog to provide an external metastore for your application.

|| Use for Hive table metadata
[} Use for Spark table metadata

Operating system options  Info
© Amazon Linux release
() Customised Amazon Machine Image (AMI)

Automatically apply the latest Amazon Linux updates

¥ Cluster configuration - required ino

Choose 5 canfiguration method fer the primary, core and task nade groups far your duster,

O Instance groups
Choosm one instance type per node group

() Instance fleets

Choose any combination of instance types within sach

nede group

Instance groups

Primary
Choase ECZ Instance type
m5.xlarge l Actions ¥

4vCore 16 GIE memory
EBS anly starage
On-da

[7) Use high availability

Launch highly available, more resflient cluster with three primary nodes on On-Gemand mstances. This configuration applies for the

lifetime of your cluster. Find out more

» Node configuration - optional

Core
Choose EC2 instance type

m5.xlarge

AvCore 16 GIB memory

ERS arily starage

On-demand price: /S0 0,204 per instanc...
Lowest spot price: S0.064 (eu-north-1b)

» Node configuration - aptional

Add task instance group

Youcan add up to 48 more task Instance groups

] Actions ¥

Remove Instance group



v

¥ Cluster scaling and provisioning - required info

Choose how Amazon EMR should size your dluster.

Choose an option

AWS EMR

O O @

() Use EMR-managed scaling () Use custom automatic
Manitor key workload metrics so scaling
that EMR can optimise the cluster
size and optimise its resource
utilisation.

© Set cluster size manually
Use this option if you know your

workload patterns in advance. To programmatically scale core

and task nodes, create custom
automatic scaling policies

Provisioning configuration

Set the size of your core instance group. Amazon EMR attempts to provision this capacity when you launch your
cluster.

Name Instance type Instance(s) size Use spot purchasing option

E | m

Core mb5.xlarge

¥ Networking - required inio
Choose the network settings that determine how you and other entities communicate with your cluster.

Virtual private cloud (VPC) Info

| vpc-02bbfca87b9dfad71 | [ Browse | [ createvec 2
Subnet Info
l_ subnet-01681adce1f21af3a | [ Browse | l Create subnet [

p EC2 security groups (firewall)

\\\

¥ |dentity and Access Management (IAM) roles - required o

Choose or create a service role and instance profile for the EC2 nstances in your cluster.

Amazon EMR service role o
The service role is an 1AM role that Amazon EMR assumes to provision resources and perfarm service-level actions with other AWS
services.

() Create a service role
Let Amazon EMR oreate a new service role so that you
an grant and restrict access to resources in other AWS

© Choose an existing service role
Select a default service role or a custom role with 1AM
policies attached so that your cluster can Interact with

other AWS services. sErvices.
Service role
[ Choose an IAM role v ] | (&) I

EC2 instance profile for Amazon EMR

The instance profile assigns a role to every EC2 instance in a cluster. The instance profile must specify a role that can access the
resources for your steps and bootstrap actlons,

© Choose an existing Instance profile () Create an instance profile
Select a default role or a customised instance profile with Let Amaron EMR create a new instance profile so that
1AM policles attached so that your cluster can Interact you can specify a customised set of resources Tor It to

with your resources in Amazon 53. access in Amazon 53,

Instance profile

Choose an [AM role '| | C |






http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
https://slack-redir.net/link?url=https%3A%2F%2Fwww.freepik.com%2F
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https://spark.apache.org/

https://databricks.com/

https://spark.apache.org/docs/latest/api/python/index.html
https://www.wisewithdata.com/2020/05/rdds-vs-dataframes-vs-datasets-the-three-data-
structures-of-spark/
https://data.cityofnewyork.us/City-Government/Parking-Violations-Issued-Fiscal-Year-
2022/pvqr-7yc4

https://www.altexsoft.com/blog/hadoop-pros-cons/
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-gs.html

https://learn.microsoft.com/en-us/azure/hdinsight/hdinsight-hadoop-provision-linux-clusters
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https://spark.apache.org/
https://databricks.com/
https://spark.apache.org/docs/latest/api/python/index.html
https://www.wisewithdata.com/2020/05/rdds-vs-dataframes-vs-datasets-the-three-data-structures-of-spark/
https://data.cityofnewyork.us/City-Government/Parking-Violations-Issued-Fiscal-Year-2022/pvqr-7yc4
https://www.altexsoft.com/blog/hadoop-pros-cons/
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-gs.html
https://learn.microsoft.com/en-us/azure/hdinsight/hdinsight-hadoop-provision-linux-clusters

