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Z2oiM B0l A O M8 B AF8shs 2ol EaLIch ol Aol I 7hx| of&lE EMR

ServerlessOi| CHEH AFE R HA|A ZIEH of 7| MME R ERSHAM| L. HAMA ZH2|of CHEF REAIEE LI 2

IAM AHE HARHMO| AWS E[A A0 CHEF HAA BHE|E R XFIAML.

MEStA B0/ EMR ServerlessE AISfafo she AL XIO| A9 CHETH RAEH TS ALS L

Ct.

JSON

"Version":"2012-10-17",
"Statement": [
{

"Sid": "EMRStudioCreate",

"Effect": "Allow",

"Action": [
"elasticmapreduce:CreateStudioPresignedUrl"”,
"elasticmapreduce:DescribeStudio",
"elasticmapreduce:CreateStudio",
"elasticmapreduce:ListStudios"

]I

"Resource": [

Mg

]
}I
{
"Sid": "EMRServerlessFullAccess",
"Effect": "Allow",
"Action": [
"emr-sexrverless:*"
]I

"Resource": [

Mg

]
}I
{
"Sid": "AllowEC2ENICreationWithEMRTags",
"Effect": "Allow",
"Action": [
"ec2:CreateNetworkInterface"



https://docs.aws.amazon.com/IAM/latest/UserGuide/access.html

Amazon EMR Amazon EMR Serverless A&
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"Resource": [
"arn:aws:ec2:*:*:network-intexface/*"

]I
"Condition": {
"StringEquals": {
"aws:CalledVialast": "ops.emr-serverless.amazonaws.com"

}
}I
{
"Sid": "AllowEMRServerlessServicelLinkedRoleCreation",
"Effect": "Allow",
"Action": [
"iam:CreateServicelLinkedRole"
]I
"Resource": [
"arn:aws:iam::*:role/aws-sexvice-role/*"

]
}
]
}
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2. EMR Serverless& AWS MH|AZ & 5t040] CHEH AMA AWS CLI & 2o MM E FstedH £
A8 HHE 748 aws confiqureZHZE3FHAIL.
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aws emr-serverless help
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[profile emr-serverless]

aws_access_key_id = ACCESS-KEY-ID-OF-IAM-USER
aws_secret_access_key = SECRET-ACCESS-KEY-ID-OF-IAM-USER
region = us-east-1
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https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-quickstart.html#cli-configure-quickstart-config
https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-quickstart.html#cli-configure-quickstart-config
https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-profiles.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-configure-profiles.html
https://console.aws.amazon.com/elasticmapreduce/home
https://console.aws.amazon.com/elasticmapreduce/home
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https://docs.aws.amazon.com/AmazonS3/latest/user-guide/create-bucket.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-service-role.html#emr-studio-service-role-serverless
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
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stof BEbe ofEr A
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EMR ServerlessOi| M A E|= 22 HEIY A| £ AWS MH|A & 2[A A0 CHE M2 SHE T
NB3ste HEFY A2 A& LIC o] KIS MAMHE HHEZ S3 HIIMM CIo|E L AFREE
BIStLICE amzn-s3-demo-bucket HZI2 &332 XE&ELICT

u

184 THHX{ EMR ServerlessOf| Al A 2

2 ot = 2
Hg S YHELICH O3 O, 223 S3 HMA HAES siT

1. https://console.aws.amazon.com/iam/HA{ IAM 2& £ O|S & L|C}.

2. 2IZ EtM Eof M HE S MESSHLICH
3. HH YYE MEisHAMIR.
4. E% A mo|X|7H A R0l M WRILICH M BET|E Json22 M5t T of2Holl &2 JSON
2 go{gd&Lch.
A Important
ot HHo| M amzn-s3-demo-bucketE EMR Serverless0f CHet AE2|X| ZH|o|
M MASH AN HZ! O|§ 2o 2 HiEZL|CH S3 MM A0 CHEH 7|2 MAHQIL|CH F=7F &
o HEFR A& of| M= Amazon EMR ServerlessOl CHSF Q] ZHE} Q] 48 MME &I X
StMIL.
JSON
{

"Version":"2012-10-17",
"Statement": [
{
"Sid": "ReadAccessForEMRSamples",
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
]I



https://console.aws.amazon.com/iam/
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"Resource": [
"arn:aws:s3:::*.elasticmapreduce"”,
"arn:aws:s3:::*.elasticmapreduce/*"

"Sid": "FullAccessToOutputBucket",
"Effect": "Allow",
"Action": [
"s3:PutObject"”,
"s3:GetObject",
"s3:ListBucket",
"s3:DeleteObject"”
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket",
"arn:aws:s3:::amzn-s3-demo-bucket/*"

"Sid": "GlueCreateAndReadDataCatalog",

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:CreateDatabase",
"glue:GetDataBases",
"glue:CreateTable",
"glue:GetTable",
"glue:UpdateTable",
"glue:DeleteTable",
"glue:GetTables",
"glue:GetParxtition",
"glue:GetPartitions",
"glue:CreatePartition",
"glue:BatchCreatePartition",
"glue:GetUserDefinedFunctions"

1,

"Resource": [

myn
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5. CI22 MEidto{ H=40| 0| (0il: EMRServerlessS3AndGlueAccessPolicy 2! &% OtE
72 =dgct

3t
=
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0
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gl = 2 ME HMZ go{d&Lct o|EH 5t
4 Amazon EMR Serverless O Z 2|71 0| 0] MZ E 10| AHEXHE CHAISH04 CHE AWS M
HI off HMIAE 4 QleLiTh
JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"sts:AssumeRole"
1,
"Resource": "arn:aws:iam::123456789012:role/
EMRServerlessExecutionRole",
"Sid": "AllowSTSAssumerole"
}
]
}
9. Ct32 MEisto] HEt F7t HO|X|2 0|S Tt CHE, EMRServerlessS3AndGlueAccessPolicy &
MESSHL|CE
10. O|§, & L 4 Ho|x|o| A& o|FolM & O|F(0: EMRServerlessS3RuntimeRole)
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"Version":"2012-10-17",
"Statement": [
{

"Sid": "EMRServerlessTrustPolicy",
"Action": [
"sts:AssumeRole"

1,
"Effect": "Allow",

"Resource": "arn:aws:iam::123456789012:role/
EMRServerlessExecutionRole"

}

2. EMRServerlessS3RuntimeRoleClE= IAM &t MAISHL|CE O|F THAH0 A AAISH AF
Mg AL ELCEH

aws iam create-role \
--role-name EMRServerlessS3RuntimeRole \
--assume-role-policy-document file://emr-serverless-trust-policy.json

Z290) M ARNS 7|S&LIC} 2] M|ZE Soil | & 2| ARNS AF235t D, 0|F O|E job-
role-arn@ 2 &rx=stL|C}.

3. HIEZC=of CiEt IAM 5= emr-sample-access-policy.json IS MAJE
LICH 22 HE 2! S3 2ol MEE A3 2E L O|o|E{oll CHE 27| HMI AL} amzn-s3-
demo-bucketOl| CHEF 247|-A17| AMAE RS ELICEH
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J
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7} =Hef HE}Q] 248t of|Ml= Amazon EMR ServerlessOil CH 8 294 ZHE} ]
I.

JSON

"Version":"2012-10-17",
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"Statement": [
{

"Sid": "ReadAccessForEMRSamples",

"Effect": "Allow",

"Action": [
"s3:GetObject",
"s3:ListBucket"

]I

"Resource": [
"arn:aws:s3:::*.elasticmapreduce"”,
"arn:aws:s3:::*.elasticmapreduce/*"

"Sid": "FullAccessToOutputBucket",
"Effect": "Allow",
"Action": [
"s3:PutObject"”,
"s3:GetObject",
"s3:ListBucket",
"s3:DeleteObject"
]I
"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket",
"arn:aws:s3:::amzn-s3-demo-bucket/*"

"Sid": "GlueCreateAndReadDataCatalog",

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:CreateDatabase",
"glue:GetDataBases",
"glue:CreateTable",
"glue:GetTable",
"glue:UpdateTable",
"glue:DeleteTable",
"glue:GetTables",
"glue:GetParxtition",
"glue:GetPartitions",
"glue:CreatePartition",
"glue:BatchCreatePartition",
"glue:GetUserDefinedFunctions"
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1,

"Resource": [

myn

1
}

4. SEHAIM dget HM ntUdS AFESHo] IAM HHY

EMRServerlessS3AndGlueAccessPolicyE M-dgL|Ct CHS EHA0MH A 2424 o] ARNS
MEFEE £330 M ARNZ 7S gLt
aws iam create-policy \
--policy-name EMRServerlessS3AndGlueAccessPolicy \
--policy-document file://emr-sample-access-policy.json
Z240f| M M HEo| ARNS 7|2 &LICt Ch2 BHAHOIM policy-arng CHAIELICE.
5. IAM % EMRServerlessS3AndGlueAccessPolicyE =¢] HHEIQ] 43t
EMRServerlessS3RuntimeRoleOf @3Z4gtL|C}.
aws iam attach-role-policy \
--role-name EMRServerlessS3RuntimeRole \
--policy-arn policy-arn
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Spark job run

Ol A& MOl M PySpark AT ZIEE AL 504 042] HAE THQO|M TR EHo{7h UMsHE &
+E AN HE2 97| M8 S3HZe A32E W HOEMES

Spark 2fd2 Adst= &Y

1. C}S HHS AMB85to{ ME AT ZIE wordcount.pyE M 3ol 42 =&fLct,

aws s3 cp s3://us-east-1.elasticmapreduce/emr-containers/samples/wordcount/
scripts/wordcount.py s3://amzn-s3-demo-bucket/scripts/
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2. 1EtH|: EMR Serverless O Z 2| 0| MA2 S
2 I O|X|Z O|SELICt 07| &Y ME SMHE MEHELICEH
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--conf spark.executor.cores=1 --conf spark.executor.memory=4g --
conf spark.driver.cores=1 --conf spark.driver.memory=4g --conf
spark.executor.instances=1

Hive job run
A Aol of REOIME ElolE2 M4stn, T 7ol HISE Hsind, T4 T Aals Ay
LICH Hive 2t S Aldlsicitd HA B 2ol dF = Ale Hive #{EZ|7} Z&f&E mtdES d
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Hotn S30] IUE U2 =5 CFHZ, Hive 2 AIRfE 0] 0| S3 B2 & KIHELICH

Hive 22 AM™stE &
1. Hive oM A&tisizie 2 E #He2l7F ZEE hive-query.ql TS MAMshLICH

create database if not exists emrserverless;

use emrserverless;

create table if not exists test_table(id int);

drop table if exists Values_ Tmp__Table_ 1;

insert into test_table values (1),(2),(2),(3),(3),(3);

select id, count(id) from test_table group by id order by id desc;

2. LIS BHS AFE5t0{ S3 HHZ!o] hive-query.qlE YZ =g LY.
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aws s3 cp hive-query.ql s3://amzn-s3-demo-bucket/emr-serverless-hive/query/hive-
query.ql

3. 1EAH: EMR Serverless O Z 2|70 MM 5t EMR Studiol| oZ 2|7 0|8 M H
2 1| 0|X|Z O|SELICH 07| ZY] ME SME MENEFLICH

4. HYXNE Ho|x[o|M CHEE 2tz & LICH

o
O
]
In
2
12
2
>
(]
mo
ikl
e
Fol
T
[o][]
[
rr
o
i
> M0
(o]
I
o
r
n

=
-« ATEIE Qx| EE0is3://amzn-s3-demo-bucket/emr-serverless-hive/query/
hive-query.qlE& S3 URIZ &/=4&L|Ct.

* Hive £4 MMM HAERZ HES MBS T CHg S U™ELICH

--hiveconf hive.log.explain.output=false

- Mg 7Y MMM JSONe =z HEZ MEfst T O JSONE = gfLct

"applicationConfiguration":
[{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://amzn-s3-demo-bucket/emr-
serverless-hive/hive/scratch",
"hive.metastore.warehouse.dir": "s3://amzn-s3-demo-bucket/emr-
serverless-hive/hive/warehouse",
"hive.driver.cores": "2",
"hive.driver.memory": "4g",
"hive.tez.container.size": "4096",
"hive.tez.cpu.vcores": "1"

[
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Interactive workload

Amazon EMR 6.14.0 0|&0{| A EMR StudiotilM EAEBL|E T EE 2 AF2510{ EMR ServerlessOi|
x| =7

M Sparkoi| CH8t CHSl S KT ZEE AEE & Q&LICH Het U AM ZHE Z &S XA L8

2 EMR StudioE S35l EMR ServerlessOll M CHEE T 2E AR MME E XML

OfEZ 2|70l E MMl Eesh HEte MYst £ O HAHE AF235H04 EMR Studiodll M CHSHE

CESg A#MELIC

1. EMR Studiol| T AL O|A BioZ O|SELICt Z22iE Amazon S3 AE2|X| ¥x| & EMR
Studio MH|A &g 4600k 5t A< 3t AEHo| HHL{0 M Studio 4 HE S MEHEL
C}.

2. ES0| HMASHE{H I AHO|AE MEHSHHL M I ATO|AE HHFLICH H#HHE Al
X2 ALE25H04 A oM KT AW O|AE IL|CH

3. M=z g2 oz o|sELCt 215 EAM FoMq HFE ofo|2S MEISILICH HRE f8e
2 EMR ServerlessE MEHEHL|C}H

4. O™ MMolA Het cHatE X|2d of E2|7|ol S MEJEfLICE.

2 =

ZHE}Q| @48 ZI= 0| EMR Serverless OHZ 2|71 0| 0] Q] AlSHE |5l £l £ Q= |AM
9| 0|§2 Yect. HEr] ol CiEh AtA|EH L& 2 Amazon EMR Serverless AH& A
TMOIA 2] HEIY Hg S FEFAML.

6. ZS MEAFLIC xCH 120] AE £ A&LICH HOIX|7F HAAE|H M2 TREL|CH

7. HEE MESt D T ESE AIFELICH EMR Serverlessol M oK ES& &ot 23 AH 0]
20| SAE +Z QU&LICH oK cESof HM|lASIE{H 1% FHAMo| {...} HFZ 0|§5t0]
CEZ 1} 0|0l serverless?t Y= ESS EAMELIC

8. LEEB0MEROHZI &I EUe TLIEZSHE X|EE NEsts AAIZF QIE{H 0|
A Q1 Apache Spark U101 CHEF 21301 M| AE = A &LICE REAEH LHE2 Amazon EMR
Serverless AF& MHAM 2| EMR Serverless OfZ 2|7 0|A1 2! Zrd DL |E{ 2l HZ5HMI2.

O Z 2|7110|4M42 Studio Workspace0l| 2125+ ot & AMJME|X| o2 Z< ol Z2|AH 0| A|EF O] A}
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Spark ! Hive 2¢] AlgHof CH§t 7} ol XlE EMR Serverless 212 AlsistE 742 Spark 7143 A2
% EMR Serverless 242 Alist= 42 Hive 78 ALS MME XML,
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AWS CLI 232 AF251040| A EMR ServerlessE A|ZH5104 O Z 2|7 0| MM AMAISt T, &Hed

EHQ] AlSH 242 BH0l5l T, B|AAS ARR|ELICH

m

1EtA|: EMR Serverless O Z 2|7 0|44 A4 Ad

emr-serverless create-application BHE Al235t0 &

.
£ dJFLCh oiZ2lF ol 7S X AASStE{E ofEE(7H[0]M BT
cllolE& XI'gatioF ELICH ofZE|70|4M O|F 2 M= At Lt

M EMR Serverless OfZ 2|7 0| M
1t 244 =l Amazon EMR 2 2|A

Spark

Spark OHZ 2|70l ddstedH Chs BB S A-ELIch

aws emr-serverless create-application \
--release-label emr-6.6.0 \
--type "SPARK" \
--name my-application

Hive

0

Hive O ZEZ(7|0|ME Hdsted™ Ot BES gLt

aws emr-serverless create-application \
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--release-label emr-6.6.0 \
--type "HIVE" \
--name my-application

Z240) M BHEHEl OHEEIFH0IM IDE 7IZELICH IDE AFR5H04 OHE 2| 0IMS AIRHoHT Bted RIS

&0l 0|% 0|8 application-id2 EZEELICH

2EHH|: EMR Serverless OHZ 27| 0[Mod| 21 A2l ®|E MM 2 TS| Tof| o E 27 0|M0|
get-application APIE AI&304{ CREATED & Efol &S =X| &QlgrL|ct,

aws emr-serverless get-application \
--application-id application-id

EMR Serverlesse= REE &US =8 2 YUAE HMHELICH 7|2XMoE 2LIHEER MAEX|BH
Zz7lolMe M8 | initialCapacity OIZHOIE{E MAS0{ A X 7(|3HE 82 X|HE &
AU&LICH O E 2|7 0|40l M maximumCapacity Tt2tOIEQL E7H AL E = U= & 2|0 8 A
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Spark 5 &= ]
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113

AFRIEE SAELICH

aws s3 cp s3://us-east-1.elasticmapreduce/emr-containers/samples/wordcount/
scripts/wordcount.py s3://amzn-s3-demo-bucket/scripts/
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HFELICH 2 E amzn-s3-demo-bucket EXIEE AL X7} M
I Z20i /outputE F7HEFLICH 2™ EMR Serverlesso|
SAME = U M EC7H HAO| S ELICH

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--name job-run-name \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/scripts/wordcount.py",
"entryPointArguments": ["s3://amzn-s3-demo-bucket/emr-serverless-
spark/output"],
"sparkSubmitParameters": "--conf spark.executor.cores=1
--conf spark.executor.memory=4g --conf spark.driver.cores=1 --conf
spark.driver.memory=4g --conf spark.executor.instances=1"

}
}I
3. E2ofM gtetEl = Al IDE JIEgLICt o2 B AHIM job-run-idE Ol IDE HIEL
Ct.
Hive
0| AEAMOIME ElolES ddstn, H I BZ=E & UstH, I &A #ElE A-ELIc
X B 2ol AR Z AME B E Hive HEI7F & E I US M5t

1.

Hive 240l M A&stzi= 2E #Hel7F Z8E hive-query.ql TS M-dFL|C

create database if not exists emrserverless;

use emrserverless;

create table if not exists test_table(id int);

drop table if exists Values_ Tmp__Table_ 1;

insert into test_table values (1),(2),(2),(3),(3),(3);

select id, count(id) from test_table group by id order by id desc;

Cts WHS AF&5t04 S3 HAM hive-query.qlS Y2 EgLICH
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aws s3 cp hive-query.ql s3://amzn-s3-demo-bucket/emr-serverless-hive/query/hive-

query.ql
3. Ct= BHo|M application-idE AtA| oHEE[A 0|4 IDE CHAM|ELICH job-role-arng
xho] 2{EFQl od5t AAJ0f| A AAYBH 2HEFQ] 48t ARNC E CHAIBILICH 2= amzn-s3-demo-

bucket ZAtES ALEAE7F MMHEF Amazon S3 HHZIS 2 HH 11 B20 /output & /
logsE F7tetLich 2™ HIo| Af E2C{7F MM |1, 047|2 EMR ServerlessOll A Of Z 2|
7lo|Me| £33 2l 21 mA S FAHE = &L ct

AAEH

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{

"hive": {
"query": "s3://amzn-s3-demo-bucket/emr-serverless-hive/query/hive-
query.ql",
"parameters": "--hiveconf hive.log.explain.output=false"
}
'\

--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://amzn-s3-demo-bucket/emr-serverless-
hive/hive/scratch",
"hive.metastore.warehouse.dir": "s3://amzn-s3-demo-bucket/emr-
serverless-hive/hive/warehouse",
"hive.driver.cores": "2",
"hive.driver.memory": "4g",
"hive.tez.container.size": "4096",
"hive.tez.cpu.vcores": "1"
}
1,
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket/emr-serverless-hive/logs"

}
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4. Z0| A gHetE xH AR IDE 7|2 &LICH CHS BPAINIM job-run-idE Ol IDE HIEL|

CHS BEES AE5t04 Spark 2t ol HEHE &g =+ U&LICH

aws emr-serverless get-job-run \
--application-id application-id \
--job-run-id job-run-id

EI &S s3://amzn-s3-demo-bucket/emr-serverless-spark/logsE
MXEH s3: //amzn-s3-demo-bucket/emr-serverless-spark/logs/
applications/application-id/jobs/job-run-idoA O] §73 &t AMl&lof CHet 2O E

Spark OHZ 2|#H 0| 2| L EMR Serverless= 30X 0CH O|HE 238 S3 21 CHA 9|
sparklogs EEHZ FAIFLICH o] 2= E|H =20 L A& 7|of CHEt Spark HEF 237}
driver == executor? Z2 YA o et 2357 o|§0| XIHE EC0| YR E=EFL
Ct. PySpark 2f@12| 342 s3://amzn-s3-demo-bucket/output/o YZ =FL|C}.

Hive

CHS BYEE ALE5H0{ Hive X 2| &ENE &QIE &+ U&LICH

aws emr-serverless get-job-run \
--application-id application-id \
--job-run-id job-run-id

23 tH&E s3://amzn-s3-demo-bucket/emr-serverless-hive/logs&
M™5tMH s3://amzn-s3-demo-bucket/emr-serverless-hive/logs/

applications/application-id/jobs/job-run-idoilx O] £ &4 M&oi Cist 238

e + UA&LICH
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AEjof ZE35H™H configurationOverrides® monitoringConfiguration =0 X|& 8t
Amazon S3 ?|x|0{ M Hive HEZ|2| 22 M8F & U&LICH
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aws emr-serverless delete-application \
--application-id application-id

S3 21 HZ! &HA

S3 2Z U £ HAE AX[ete{H CH2 BHEE ASELICH amzn-s3-demo-bucket& EMR
ServerlessOi| CHEt AEE|X| ZH|0| A A8 S3 BH{Z! O|E 22 HHELIC

aws s3 rm s3://amzn-s3-demo-bucket --recursive
aws s3api delete-bucket --bucket amzn-s3-demo-bucket

aws iam detach-role-policy \
--role-name EMRServerlessS3RuntimeRole \
--policy-arn policy-arn

Ag g AxstedH Chs BB S AASELICH

aws iam delete-role \
--role-name EMRServerlessS3RuntimeRole

Aghof ZE HHME AXstedH Chs BEE AASELICH
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aws iam delete-policy \
--policy-arn policy-arn

Spark 2! Hive ¢4 Al&liol| CHEH =7} of|XlE EMR Serverless 242 ASistE <2 Spark 74 AFS
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StartApplication

StopApplication

& CreateApplication

DeleteApplication
STOPPED

DeleteApplication

Failed
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aws emr-serverless create-application \
--name my-application-name \

--type 'application-type' \
--release-label release-version

of Z 2[7i[o]4

2 MHs2{H ge t application2 AF83l1 application-idE M3 gLICH o] &
"2 OHEE|71|0|A._9| FE 2 &

T o S et

aws emr-serverless get-application \
--application-id application-id

D2 E ofE2AHo|ME LIYEEdT 1ist-applicationsE EX 3 &8LICH O] WA get-
applicationit Set £4E Btetstx[gt 2= o EE|7H0[ME Z & EhLCt.

aws emr-serverless list-applications

OHEZZ|7I0|ME A X|5tE{2 delete-application® & &35t application-idE AM3& L
Ct.

aws emr-serverless delete-application \
--application-id application-id
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CPU Memory 7|2 Al AEE[X]

4 vCPU %|4 8GB, %/CH 30GB, 1GB &t 20GB~200GB

flz BE
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CHelz B
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Spark & Hivel| AHH Z=7[3tEl & ALE R K| H

Ex gl HolE ZHYUATM AHE= YT ECol CHE AF Z7I3HE 22 FIIE AIXR} Xl

Heg = JAsLIct ol E S0, Apache Spark0lM QT2 EJ} ARE|E AR SEI0|HE AlEHst=

71 —’?—QP A™>T|Z2 AEStE /¥7 =8 XIHE &= Y& Ct otEtItx| 2 Apache HiveE AtE35t= 75'—?—

Hive E2tO|HHZ A|Z 5= 7 —rQF Tez &2 M5Ol 5t= 7 =& XHY = JU&Lich

M Z7|sHE 8F 22 Apache HiveE A&st= ol E 27 0| 74

CIS APl 232 Amazon EMR ZZ|A emr-6.6.02 7|Hto 2 Apache HiveE &l&5t= ofZ2|7io|M

2 MAMBHL|CH o Z A0l 2tz vCPU 2719t HIZ 2| 4GBE Z & 5t= AFM = 7|3H=! Hive E2H0|
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aws emr-serverless create-application \
--type "HIVE" \
--name my-application-name \
--release-label emr-6.6.0 \
--initial-capacity '{
"DRIVER": {
"workerCount": 5,
"workerConfiguration": {
"cpu": "2vCPU",
"memory": "4GB"

}
b
"TEZ_TASK": {
"workerCount": 50,
"workerConfiguration": {
"cpu": "4vCPU",
"memory": "8GB"
}
}
'\

--maximum-capacity '{
"cpu": "4Q0vCPU",
"memory": "1024GB"

} 1
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® Note

Sparke 7|22/0110%2 #+4 7ts8 HZ2E LHFEE E210[H L A& 7|0 L EE HE
2|ofl FIFELICH Ao A Z=7(3HE! 2 HXIE AFE5tE{H 7| 8 HI2 2| +40] 2
ol OHSF|E|M A= M2 2|2t 7{oF g L|C}.

aws emr-serverless create-application \
--type "SPARK" \
--name my-application-name \
--release-label emr-6.6.0 \
--initial-capacity '{
"DRIVER": {
"workerCount": 5,
"workerConfiguration": {
"cpu": "2vCPU",
"memory": "4GB"

}
b
"EXECUTOR": {
"workerCount": 50,
"workerConfiguration": {
"cpu": "4vCPU",
"memory": "8GB"
}
}
AN

--maximum-capacity '{
"cpu": "4Q0VCPU",
"memory": "1024GB"

} 1
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https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_MonitoringConfiguration.html
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JSON

"Version":"2012-10-17",
"Statement": [
{

"Sid": "SecretsManagerPolicy",

"Effect": "Allow",

"Action": [
"secretsmanager:GetSecretValue",
"secretsmanager:DescribeSecret"

1,

"Resource": [
"arn:aws:secretsmanager:us-east-1:123456789012:secret:my-secret-

name-123abc"

]

}I
{

"Sid": "KMSDecryptPolicy",

"Effect": "Allow",

"Action": [

"kms :Decrypt"

]I

"Resource": [

"arn:aws:kms:us-
east-1:123456789012:key/12345678-1234-1234-1234-123456789012"

]

HOot ot S of CHEE AR A X' & ol CHEF REMIEH LH& 2 AWS Secrets Manager AFS A—H A
9| AWS Secrets Manager0il CHEH 3t 2 of | & & Z35HAL.

(® Note

o EZZ|70|M =ZF M X|H3tE runtimeConfiguration StartJobRun APIOIA
applicationConfigurationo OH&EELIC.
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https://docs.aws.amazon.com/secretsmanager/latest/userguide/auth-and-access_examples.html
https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_StartJobRun.html

Amazon EMR Amazon EMR Serverless At MM

M ofl x|

CtZ oMol = create-application2 AL&35t0{ 7|2 #+MHE Moist= WS HoiELCH

aws emr-serverless create-application \
--release-label release-version \
--type SPARK \
--name my-application-name \
--runtime-configuration '[

{
"classification": "spark-defaults",
"properties": {
"spark.driver.cores": "4",
"spark.executor.cores": "2",
"spark.driver.memory": "8G",
"spark.executor.memory": "8G",

"spark.executor.instances": "2",

"spark.hadoop.javax.jdo.option.ConnectionDriverName" :"org.mariadb. jdbc.Driver",
"spark.hadoop.javax.jdo.option.ConnectionURL":"jdbc:mysql://db-host:db-
port/db-name",
"spark.hadoop.javax.jdo.option.ConnectionUserName":"connection-user-
name",
"spark.hadoop.javax.jdo.option.ConnectionPassword":
"EMR.secret@SecretID"

}
3,
{
"classification": "spark-driver-log4j2",
"properties": {
"rootLogger.level":"error",
"logger.IdentifierForClass.name": "classpathForSettinglogger",
"logger.IdentifierForClass.level": "info"
}
}
1"\

--monitoring-configuration '{
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-logging-bucket/logs/app-level"
1,
"managedPersistenceMonitoringConfiguration": {
"enabled": false

41
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- ApplicationConfiguration- 2% R&(0ll:spark-defaults).

« MonitoringConfiguration- 74 f&(0:s3MonitoringConfiguration).

® Note
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https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_StartJobRun.html
https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_ConfigurationOverrides.html#emrserverless-Type-ConfigurationOverrides-applicationConfiguration
https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_ConfigurationOverrides.html#emrserverless-Type-ConfigurationOverrides-monitoringConfiguration
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aws emr-serverless start-job-run \
--application-id your-application-id \
--execution-role-arn your-job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://us-east-1.elasticmapreduce/emr-containers/samples/
wordcount/scripts/wordcount.py",

"entryPointArguments": ["s3://amzn-s3-demo-destination-bucketl/
wordcount_output"]

}
AN
--configuration-overrides '({
"applicationConfiguration": [
{
// Override existing configuration for spark-defaults in the
application
"classification": "spark-defaults",
"properties": {
"spark.driver.cores": "2",
"spark.executor.cores": "1",
"spark.driver.memory": "4G",
"spark.executor.memory": "4G"

// Add configuration for spark-executor-log4j2

"classification": "spark-executor-log4j2",

"properties": {
"rootLogger.level": "error",
"logger.IdentifierForClass.name": "classpathForSettinglogger",
"logger.IdentifierForClass.level": "info"
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// Remove existing configuration for spark-driver-log4j2 from the
application

"classification": "spark-driver-log4j2",

"properties": {3}

1,
"monitoringConfiguration": {
"managedPersistenceMonitoringConfiguration": {
// Override existing configuration for managed persistence
"enabled": true
},
"s3MonitoringConfiguration": {
// Remove configuration of S3 monitoring
I
"cloudWatchLoggingConfiguration": {
// Add configuration for CloudWatch logging
"enabled": true

[

g AEel metolE % Spark 48 AE 2| mEtOE{oM dEstE =2l
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2% o 740l HSELICH

shed A% AR Hive 7
R0l = 2lof 2t ot

spark-defaults 2R c &Y =&0M X[HE S8 2 Ho|o|EELICE o] /ol CH M=
StartJobRunoi Z & &l &0t ma2{gct.

- spark-executor-log4j2 ERFE 7€ EF 550 F7HELUCH
 spark-driver-log4j2 &7} M7HELICH

- managedPersistenceMonitoringConfigurationOi CHEt M2 2t +ZF oMo TMHoZ
Adclo|EELCt

 s3MonitoringConfigurationoi CHEt #40| M7HELICH.
 cloudWatchLoggingConfigurationoi CHEF 40| 7|& 2LIE{R 7ol F7HELICEH
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- QIR Eof 2|/XMSE mF|X|E MX[StD FELICE O] I{F|X|= Amazon EMR ZHEHR] Bt 9| I
S22l vz o 2| AF2 £l K| et& Lt

E ZEstod A LY #HA M™HE LE BHAE S HE T2 AMALFEMR
L

A @7 A S SFsts 2B 2ot Z2AA(O): O|D|X| ATHE XS

EMR Serverless= A+l O|0|X|E dM35t= &4 2 A&3st= O|0|X|E MBS & LI Z7[& of
O|X|= O|0|X|7} EMR Serverless@t &% 2&35t7| 8t 2= jar, 74 L 2lo|E22IE MBELICH
Amazon ECR H=2! Zig{2[o| M 7|2 O[0|X[E &2 =+ U&LICt ofEZ2[A 0| R (Spark EE=
Hive) 2! 2I2|A ™D Y X|5t= O|0|X[E AFSELICH o € 01, Amazon EMR 2 2|4 6.9.00{|A{ Of
Zz70|ME MEste 4% O3 O|0|X|IE AFS ' LICH

Type olOlx]

Spark public.ecr.aws/emr-serverless/
spark/emr-6.9.0:1latest

Hive public.ecr.aws/emr-serverless/
hive/emr-6.9.0:1latest

INTS e

L—_
EMR Serverless AF2AF X O|0|X|E ME5t7| Tl CHE A DA 22 &LICE

|8t0f| A Amazon ECR
Zgtoldl 2|ZX|E 2

1. EMR Serverless O ZZ2|7|0|M & A& 5= Ol AFRSHE AWS 2|1 24Tt &

2|ZX|E2|E MAISL|CH Amazon ECR Z2}0|H! Z|ZX|E2|E MAIsHE{E
AHA—iO 7:I-7<°|.A-||O

2 III°

2. A& Kol Al Amazon ECR E|ZX|E 2|0 CHEF HM|A HEHS £ 04512424 EMR Serverless OHZ 2|7
O|ME MAM37HLI O| E|ZX|E2|Q| O|0|X|Z LOIO|ESIE AFEAF L d&of Ot HME FIHE
LIC}.

JSON
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"Version":"2012-10-17",
"Statement": [
{

"Sid": "ECRRepositorylListGetPolicy",

"Effect": "Allow",

"Action": [
"ecr:GetDownloadUrlForLayer",
"ecxr:BatchGetImage",
"ecr:DescribeImages"

]I

"Resource": [
"arn:aws:ecxr:*:123456789012:repositoxry/my-repo"

Amazon ECR At & 7|H._F M= o| £7} of|Ml= Amazon Elastic Container Registry XtZ4 & 7|
Ht HA oM E BXS

1EtA|: EMR Serverless 7|2 O|O|X|0{|AM AFE X} X|Z o|O| K| 2

MHX{ 7|2 o|0|X|E At&35t= FROM EH AlZHSHE Dockerfile2 MAgHLICH FROM E&E 0|F 01 Of
O|x|ol M3t = AHE S £ &8 II:+ 7|2 o|0|X|= USERE hadooplZ AHs MAErLICE O]
MYl Z&E ZE =™ Arghof CHst Heto| giaLIct 8 W2 2 USERE rootZ A5t 1 O]

Al

ol

O|X|& #+4¢& CtS, USERE hadoop:hadoop2 2 CHA| M EFLICH LR QI ALS AbEd|of CHE
£ 2 X35t24H EMR ServerlessOl A AFE AL X% 0|0 K| Al MME EHZFHAIL.

# Dockerfile
FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:latest

USER root
# MODIFICATIONS GO HERE

# EMRS runs the image as hadoop
USER hadoop:hadoop

Dockerfileg 2®% & Ot B E Ar835t04 0|0|X|E LEFLICH

# build the docker image

1E-H|: EMR Serverless 7|2 O|O|X|0i| A AFZ A} X7 O[OfX| 4 46
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https://docs.docker.com/engine/reference/builder/
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docker build . -t aws-account-id.dkr.ecr.region.amazonaws.com/my-
repository[:taglor[e@digest]

2EHA[:

ZZofM o|0|x| A5

EMR Serverless= 7|2 I}, 4 4 & SHHE 0|0IX| FF8E HSst7| sl A& X|E olOlx|
- A
-4

E Moz olgt &

U8

=78 4

dX|eF = Chs BE S 4™stod o|0|X[E ASEELICH

1= omatel

E MSELIch =7 & dRlstn dsts ol CHEr RHA

o
—= T A
2 Amazon EMR Serverless Image CLI GitHubZ & X 35HM| 2.

amazon-emr-serverless-image \
validate-image -r emr-6.9.0 -t spark \

-i aws-account-id.dkr.ecr.region.amazonaws.com/my-repository:tag/@digest

E32 Ch5 ot fFAFSHA| LEEFELICH

Amazon EMR Serverless - Image CLI

Version:

0.0.1

. Checking if docker cli is installed
. Checking Image Manifest

[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]

Image ID: 9e2f4359cf5beb466a8a2ed047ab61c9d37786c5556551¢c122272758f761b41a
Created On: 2022-12-02T0Q7:46:42.586249984Z

Default User Set to hadoop:hadoop : PASS

Working Directory Set to : PASS

Entrypoint Set to /usr/bin/entrypoint.sh : PASS

HADOOP_HOME is set with value: /usr/lib/hadoop : PASS
HADOOP_LIBEXEC_DIR is set with value: /usr/lib/hadoop/libexec : PASS
HADOOP_USER_HOME is set with value: /home/hadoop : PASS
HADOOP_YARN_HOME is set with value: /usr/lib/hadoop-yarn : PASS
HIVE_HOME is set with value: /usr/lib/hive : PASS

JAVA_HOME is set with value: /etc/alternatives/jre : PASS

TEZ_HOME is set with value: /usr/lib/tez : PASS

YARN_HOME is set with value: /usr/lib/hadoop-yarn : PASS

File Structure Test for hadoop-files in /usr/lib/hadoop: PASS

File Structure Test for hadoop-jars in /usr/lib/hadoop/lib: PASS

File Structure Test for hadoop-yarn-jars in /usr/lib/hadoop-yarn: PASS
File Structure Test for hive-bin-files in /usr/bin: PASS

File Structure Test for hive-jars in /usr/lib/hive/lib: PASS

File Structure Test for java-bin in /etc/alternatives/jre/bin: PASS
File Structure Test for tez-jars in /usr/lib/tez: PASS

2CHA; 2Zol[A] ol0[X| &3 a7


https://github.com/awslabs/amazon-emr-serverless-image-cli
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Overall Custom Image Validation Succeeded.

3Et7|: 0|O|X|& Amazon ECR B|ZX|E2|0| YE2EE

CtS HY S AFE35104 Amazon ECR Z|Z X|E 2|0 Amazon ECR O|0|X|& FA|ELIC}. O|OIX|E 2|=
XECIZE FAIE = U= SHIE IAM TEHo| J=X| ZIgL|C RHMIEH LHE 2 Amazon ECR AFE M
MOl O|0|X| FAIE HZFHML.

# login to ECR repo
aws ecr get-login-password --region region | docker login --username AWS --password-
stdin aws-account-id.dkr.ecr.region.amazonaws.com

# push the docker image
docker push aws-account-id.dkr.ecr.region.amazonaws.com/my-repository:tag/@digest

4EHA: ArEXH K| O|O|X|E AtE3stod o Z 2|7 0| dd EE= YO[0|E

OHZ 2|70l E AlZFStE &dod| 2 AWS Management Console B &= AWS CLI B{& ME4SH C}
2 O3 BAE 2=2FLIC
Console

1. https://console.aws.amazon.com/lambda®|A EMR Studio &0l 22 2lgfLICt. o E (7 0]
Mo 2 0|&5t7{Lt o Z 2|7 0|4 2ol X|EE At&3stod M o E 2|70l M g'hct,

2. EMR Serverless Ol Z2|7|0|dE d-dst7LE HH|o|EE W AAEX X|H O|O|X|E x| stEdH
ofE2|7o|Md dHE S MM ALEX XIE dEE MEfELICH

3. AFEX X|H o|0| x| A% MMofA{ O] oHEZ2|7H0|Moll M AFZAF X|Z O|0|X| AFE EHQIEtE M
EASHLICEH

4. Amazon ECR 0|0|X| URIZ 0|0|X| URI ZE=o0f 04 €&LICH EMR Serverless= OHZ 2|7 0|
Mo| B E AR Ko CHsl o] O|O|X|E AFEELICH == EFE AHEXF X o|O|X[E MEY
st ZH 24X} f&oll CHSH CHE Amazon ECR O|O|X| URIE €0{4E £+ U&LIC

CLI

« image-configuration W2t0|E{E A&5t0o4 OfEE|7H|0|ME MM ELICE EMR Serverless
= o| AE-IJSI% nE 7(|-O-Iy(|. Oo40.|| X-i_Q%I-L||_-_|.‘

[ B ) 1o |

3Et7A|: 0|O|X|E Amazon ECR EIZX|EE|0| YZE= 48


https://docs.aws.amazon.com/AmazonECR/latest/userguide/image-push.html
https://console.aws.amazon.com/emr
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/studio.html#studio-create-app
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aws emr-serverless create-application \
--release-label emr-6.9.0 \

--type SPARK \

--image-configuration '{

"imageUri": "aws-account-id.dkr.ecr.region.amazonaws.com/my-repository:tag/
@digest"
3
ZF 2t Xt ol ciall A= CHE o|0|x| dHE AME3dt= ofEE[FAH 0|dE Hdsted™
worker-type-specifications Tt2tO|E{E AFSELICEH
aws emr-serverless create-application \
--release-label emr-6.9.0 \
--type SPARK \
--worker-type-specifications '{
"Driver": {
"imageConfiguration": {
"imageUri": "aws-account-id.dkr.ecr.region.amazonaws.com/my-
repository:tag/edigest”
}
},
"Executor" : {
"imageConfiguration": {
"imageUri": "aws-account-id.dkr.ecr.region.amazonaws.com/my-
repository:tag/edigest"
}
}
3

oiZz|Fo|ME UO|0|ESHEAT image-configuration TIZHO|E{E AFEELICH EMR
Serverless= 0| MHE R E X K MEFLICEH

aws emr-serverless update-application \
--application-id application-id \
--image-configuration '{
"imageUri": "aws-account-id.dkr.ecr.region.amazonaws.com/my-repository:tag/
@digest"
} 1

AEA: AL RF X O|0IX|E AHE5to{ o Z 2|7 0| W EE UOolE
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5EtAH|: EMR Serverless7t AFZXF K| 0o|O|X| 2[ZX[EE[0f| HMATES
Gak=3

Amazon ECR Z|ZX|E2|0 C} S E|AA A E F715104 EMR Serverless AMH|A |EFXLT} O 2=
X|E2|oM get, describe 2! download 2HE AISI TS SHEELICH

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Sid": "EmrServerlessCustomImageSupport",
"Effect": "Allow",
"Action": [
"ecxr:BatchGetImage",
"ecr:DescribelImages",
"ecr:GetDownloadUrlForLayer"
1,
"Resource": "arn:aws:ecxr:*:123456789012:repository/my-repo",
"Condition": {
"ArnLike": {
"aws:SourceArn'": "arn:aws:emr-serverless:*:123456789012:/applications/
* 1
}
}
}
]
}
HOot DBy A2 aws:SourceArn 271 7|1€ 2|ZX|E2| HAHof| F7HELICH IAM M =74 7|
aws :SourceArn2 AF8 35t EMR Serverless7}t OfZ 2|710|44 ARNO{|2H Elixliﬁl MESEE
E&ELICH Amazon ECR EIZX|E2| E&of| CHE REMIE L8 2 Z 20|82 E|ZX|EE| MEE & X
SHMI2.
T AFE 2 AEH AE
AMEXRH XM O|0|X|E & Yste B2 Tt&S Ie{g L ch.
5CHA: EMR Serverless7t A A X|d 0|0|X| E|ZX|E 2|0 HMHATIESE S 50
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- OZ2|AH o|Mo CHEF R (Spark EEE Hive) 2! 2I12|A IO (M: emr-6.9.0)1 UX|5H= SHIE
7|2 O|0|X|E& At ELCt.

« EMR Serverless= Docker I} 22| [CMD] E== [ENTRYPOINT] H&E F A|ELICt. Docker I lof|
M 8 B(0d: [COPY], [RUN], [WORKDIR])S AM&&FL|C}.

- AIEXF X|H o|0|X|E MMt B &4 ¥4 JAVA_HOME, SPARK_HOME, HIVE_HOME,
TEZ_HOMES =™l o ElLIct.

- ALEXF X|H o|O0|x|el 37| 10 GB
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VPCs

OB MEAE EEsh 714 ZEto|8l E2t*E(VPC) 0|2 ME{ELICH ofEEI71|0|M A+ m| o]
ol MEfet AWS 2|0 CHEF 2 & VPCIt LEEELICH

GIOJE| ME AS ZEBHE VPC L AMEUS MEBhLICH OhE 7|04 44 To|Xloli= VPCH Rl

CHet 25 MEL0| LHEELIC HEE W Zato|s MEU 25 XELICH Zatol
41 MEL EE HED MEWS B2 0IM| HEE 4 LI HES MEUS ASHX|
Zto|s MEUS AL BRI MEE I B 7hR| 24 1Y AFES otk BrLict,
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Effo|7} giofok gfLCt.

A&3t0{ OlRHI2E E=2

A
« QUE{Slof CHEt ot RHI2 = A4S il HREF T2 NAT HO|EQ0IE
= ESHA L.

E FPELICH NAT HIOIEQIOIE #4524 NAT HO|EQIOIE

« Amazon S3 21742| Z2 NAT HO|EQ|0| EE VPC AIEXZQIEE T MEtLIC} S3VPC IEXZQIE
E FAM5tE{H HOo|EQo| A=EZQIE MAMES RESHAML

« SAVPCAC=ZEZQIEE M5l HMAE XNo{5l7| s AEEZQIE HME 445 B, ™ &
E2|X|E A&35t= EMR Serverless@| 22 X|&0] [} 2F EMR Serverless7t OE2|AH|0|/MH ZE3E X
M5t MBE = Ue HEHE Fo{sHAM2.

« Amazon DynamoDB&} Z 0| VPC AWS MH|A Q|F 9 EPE | A4Z45te{H VPC JIEXQIE =
NAT HO|EHO|E & LICt AWS MH|AO| CHEF VPC JIEZQIEE F45t2{M vPC A= Z QI

E S HESHML.

z2tol|d! MEH0i A Amazon EMR ServerlessE A% & Amazon S30 CH$ vPC Q=
ZRIEX MHFIE 7Zd0] EZ4LICH EMR Serverless OfZ 2|#0|A40] Amazon S3& VPC =
ZOIE7L Qe ZEto|H! MEHH /e B2 S3 ECHE D 2E F7F NAT HO|ERI0l 23
O| &hligfLICt Ol VPC AEEQIET L HE[X| f2 F? EMR ofEZ2|71|0[M 1 Amazon S3
Zto| Eef=lo| VPC Lol X|=|X| &t 7| HE I L|Ct.
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https://docs.aws.amazon.com/vpc/latest/userguide/vpc-nat-gateway.html#nat-gateway-working-with
https://docs.aws.amazon.com/vpc/latest/privatelink/vpc-endpoints-s3.html#create-gateway-endpoint-s3
logging.html#jobs-log-storage-managed-storage
logging.html#jobs-log-storage-managed-storage
https://docs.aws.amazon.com/vpc/latest/privatelink/what-is-privatelink.html#working-with-privatelink
https://docs.aws.amazon.com/vpc/latest/privatelink/what-is-privatelink.html#working-with-privatelink
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E M&3tH AWS Config EMR Serverless= 2 & 2dXtofl CHal BH23M HERIT QIE oA &= g
FCE MMEFLICH o] 2lAAlt #RAE HI8 S WX|5I2{8d AWS: :EC2: :NetworkInterface I1E
Zd0| Z&LICH AWS Config

® Note

021 7H8 WA M of] MELE MEstE Zo| E&LICH MBS MEUlol M2t EMR
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710i| CHEt of| & x| 28t ECHEIS XFEHEILICE 0 & S04, CHS MMO| o Aol A A8 Zdx{E
Amazon Redshift 22{AE{2} £ 415}2{™H Redshift?t EMR MHE|A 2ot I E 7to| ERfZ! 17
22 HOlsMI2.
Example|Al| - Amazon Redshift Ec{AE{Q} S
1. EMR Serverless 29t 15 & 35tLt0{ A Amazon Redshift 20t 2150 QIHIRE EffZlo| #ElIS
ZF 7Lt
Type TZEE ZE He AN
BETCP TCP 5439 emr-serve
rless-sec

urity-group

2. EMR Serverless 20t 1 &
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Type ZIZEZ ZE HQ| CHAF
DE Effe TCP ALL 0.0.0.0/0
£ = ol RHI2E E2HEE Amazon Redshift 2c{AEZ M8t 4 Q& LICH o= ofE2|7io|M
0| 2% Amazon Redshift 2{AE{2t S Al&t o 5t= Fofot R&&LIct
Type ZZ2EZE IE He AA
2= TCP TCP 5439 redshift-
security-
group
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SERNEPE RIS

3ol A% M B2 HOIX|oIA S5 A%l CHsl Aol AL s MEstiol AMAEY 2 laLic
51912 XIHE MELolM M=43t stLtol Mol AEr ARELICH

MEU A=l 28 ARz

AWS Z|AAE Amazon VPCOHIM AF2 7t IP 40| 5+ Tl MEYlo| MMEELICH & E
04, /16 HOtAT I} Q= VPCOHlE MEY OtAIE AFE5t0i f 22 o HEQIIR 28 = U

= Z|CH 65,536 7H2] AL 7tSEH IP FATF J}&LCH o|E S04, /17 OtAI S} ALE 7tSEHIP T4
32,7687HE At835t04 0| HRIE F MEHCoZE BE&E & A&t MEH2 718 ¥ Lol & F5tH
02 PFdoi| AXq U= &= edaLct

MEH2 EMR Serverless OHZ 2|70l =7 X|gh2 HF0ol 1 dH lofoF FLICt 0| S04,
vCpu $7{ 47HE 2 st= oHE (7 0[4M0] T %|CH 4,000 7He| vCpuZ A 7Y HE + U= E< of
Z |7 o|Mol= & 1,0007H2| HEL3 2IE{m| 0|04 CHsH Z|CH 1,000702] 717 E 2 8fL|Ct o
& SAHoM MELIE W Edste X0l E&LICH 0|F Sl EMR Serverless= 7H8 Q40i| M Zroli7t
UAle 2 E=XIE OHE 718 9o HHE MAIZstHLE AP Z7(|8HEl 8FE Z2H[XJE
= A&LICH et F 7 olg el 7tE JHol| /= Z4 MEUol= 1,000747F HE A& 7tSEHIP =
27+ Qlo{oF Lot

1,000702| HIER|T QIE{H|O|AE Z2H|X{'I5t2{™ 0tA 3 3 7|7t 22 0|52 Mo 2Lt
22'='|:+ 2 0tA3E QT AMEE SF5HK| A&LICH & 04, /239 MEY DtAT = 512719 IP

£ MBshe B, 220| 0kATE 1,0247HE MB6tm 212 0kATE 2,048712] IP FAE M3 H
LIEP CHZ S CHE 718 Ydof €28 = UE /16 l—*'nr/\a_o_l VPCO| /22 OtATE Z &= 4712] A
=sulof cHEt oM ULIct 2 MEHIS| MZ 4712] IP FALL OFXK|S IP FATE o FE|0] JYSE 2 AE
7tS8HIP 40 AF8 7tSEHIP T4 ZHol= 5712 x+0|7+ A& LICH AWS.

MESID MESl =4 ISIED-Q[ S IP =4 He ME 7S¢ ME 7S¢
=1 P =2 P =4

1 10.0.0.0 255.255.2 10.0.0.0~ 1,024 1,019
52.0/22 10.0.3.255

2 10.04.0 255.255.2 10.0.4.0~ 1,024 1,019
52.0/22 10.0.7.255

3 10.0.8.0 255.255.2 10.0.8.0~ 1,024 1,019
52.0/22 10.0.11.255
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MEHID  MEUFEA  MEHODA  PFEAWS ASISH A8 IS
El P FA P F4&

4 10.0.12.0 255.255.2 10.0.12.0 1,024 1,019
52.0/22 ~10.0.15.255

o 2 5dxt 27(0] KI2 2271 7HS M eh x| Brtstiof FLIch XA 727 3H HRE HESRIZ
QIEmH 0|A 7} f Zo{E[LIC} | & S04, oHE 2|7 0l4d = X[EH0] 4,0007 vCpul 167H2| vCpu

7HE M83lE 8% l:IIE-?-IEL °|E-|1H|0| E ZZH|XJ5t2{™ & 250712] 7+ IP F401 CHaH ZICH
2507H2] °-|5’-|7P E*L—lEP 250702| HEL3 QE{H0|AE Z2H|X5tEdH OtA 3 37|7t 24 O
521 0d2] 72 ¥Wodo| MeUlo| EegtLct otAT 3 7|7F 2420 3™ IP FA7F 25074 O/2HIL|CEH
02{ o Z 2|7 0| Mol MEHIE SRt 89 4 MEU2 ZE ofZ2|70|Me| & ZH XEt2 A
Fof &1 ™A E[o{oF B LICH o & S04, vCpu H7H 47HE R st= o EE|70lH0| 3710|m 22t
12,0007H2] vCpu HIX £=ZF MH|A 7|8t gttZFo 2 %|C 4,000702] vCpuZ A AL A& £ = &
2 Zt Mgdlo= AF8 7FsEH 3,0007He] IP AT 2 gfL|CH AR Ste{= VPCOH| IP _11\_7|' =sE
StX| et B A 7tsEHIP F£4 =8 sEILICL 0| Y2 s VPCE S35 F7} Classless Inter-
Domain Routing(CIDR) E£& 2Z25t0{ =& =+ A&LICH RtAIEH L& 2 2 otE {8 Amazon
VPC A& MHA{Q| 7} IPv4 CIDR ES2 VPCe 22 HZ5HMIR

2ZIeI0 M AASE £ U B2 =7 B StLIE AHS5H0d MEL HolE 2| M-t AH8 7ts 8t
P F4 HYE HEE £ QlaLch

Amazon EMR Serverless O} 7|Elx{ SM

Amazon EMR Serverless OHZ 2|7{|0|4M0| HE M E ot F|= Ao 2t ofE 2|7 0|M0] 2HelE2 Al St
= AI2ste Z2MA §80| Z™HELICH Amazon EMRE OfZ 2|71 0]|440] x86_64 2! arm642t Zt
5 7tX| ot 7|El A S M2 MZELICE. EMR Serverless= X| Al MCHO| QIAEIATL AFR 7HSEHR|H

e CIAEAR XIS UO|OIEE|2 2, A XS] F7} 24 Q10| OHEZ|FH0|MH2 £|Al QIAEAE
A& £ &Lt
=HA

« x86_64 Ot 7|EIX] Al S
« arm64 O} 7= (Graviton) AFHS
« Graviton X| O 2 M OZ2|7|0|MH Al

« Graviton2 M35t E 7|ZE ofEZC|7AH 0| £
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« Graviton AFE A| T1E{ ALE

x86_64 O} 7|HIX] Al

x86_64 O} 7|ElX{= x86 64H|E = x642t 1T &LIC}H x86_64= EMR Serverless OfZ 2|7 0| 9]
7|82 SMeLICE o] ot Z|ElR{= x86 7|Ht ZE2MMHE AM25tH, HEEo| METIE| =7 4 2lo|E 2
2|et = &HEIL|CE.
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OHZZ|7|0| M2 x86 StER|0| ZEHED S EL|H, 7|2 x86_64 Ol 7|HX{0|M HE3Xoz A

l&L|Ct 2L} oH=Z2|7|0]|410]| 64H|E ARMI} S &tE|= AL arm64 2 X EH5104 Graviton

15, AFE ds L HZ2E I1ME = U&LICH x86 o F|ElR{o| M SLUSH 37|
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arm64 Ot 7|El&{(Graviton) AtE

AWS Graviton ZZ M M= 64H|E ARM Neoverse Z.047} AWS UE0IM AL A X|Ho 2 MAE[RIS
[H arm64 O} 7=l X (Arch64 EE= 64H|E ARMO|ZI T &)E & &%lLICt EMR ServerlessOi| A AFE &
£ e AWS Graviton ZZAM|M XM EFZ0E Graviton3 2! Graviton2 ZZ MM 7} £&EL|CH O|2{8t
Z 2 MMeE x86_64 OF7[HIXM A¥El= 83 I 2 =0 H|3H Spark & Hive Y Z2E04 M 5okt
7174 CHH| M52 M L|Ct EMR ServerlessE %Al MICH Z2 M2 Fad0|1=E5t7| Q6H AL A}
0| -2 Q0| Al 7ts8 B Z[A ML Z2MME RIS 22 AFSELCH

Graviton X| 22 A o Z2|FH| 0| A|ZE}
ChS WY S StLIE ALE 36104 arm64 OF7|RIME AFE St OfE (A0S A[EfEFLICE.
AWS CLI

Ol Graviton Z2MIME A8 5t0q Of&EIA|0|4S AISI524H create-application APIOIA
architecture It2t0O|E{ARM642 & AWS CLIXI& g LIC}. CHE TtatolEfollA of Z 271 ol 4ol 5
28t 72t 2 MEEuch

aws emr-serverless create-application \
--name my-graviton-app \
--release-label emr-6.8.0 \
--type "SPARK" \
--architecture "ARM64" \
--region us-west-2
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EMR Studio

EMR Studio0l| A Graviton ZZ MME A& 3104 oiZ 2|70l E AlZstedE of E2|70|ME HY
St7HLt HClo|EE M ot 7[EX SMH2 = arm64E MEYEILICH

OfZZ|#H 0| 74

M

Graviton2 AIESIEE 7|

SDK AWS CLIE = EMR Studio®t &7 Graviton(arm64) Ot 7 |EIXE AFE ST E 7|& Amazon EMR
Serverless OfZ 2|70l S A HE = UA&LICH

HREX| Flet o3, ol E2|7 0[ME SKIFLICH

aws emr-serverless stop-application \
--application-id application-id \
--region us-west-2

3. Gravitong AE5tE S o E2|7|0|ME YHIO|EStE{™ update-application APIQ]
architecture It2t0|E{0 CHSH ARM64E K| LICt

aws emr-serverless update-application \
--application-id application-id \
--architecture 'ARM64' \
--region us-west-2

4. O|A| ofZ2|7|0|M2| CPU ot 7|EIRX{7} ARM642IX| & 215tE{ get-application APIE AL
grulct,

aws emr-serverless get-application \
--application-id application-id \
--region us-west-2

5. &H|7I £|H o ZE[AH 0| E MAIZFEFLICH
aws emr-serverless start-application \

--application-id application-id \
--region us-west-2

7|12 HE Graviton 2 HEt 58
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Graviton Al A| 1124 AFE

Graviton X| 2 |5l arm64E A2 35101 EMR Serverless OHZ 2| A 0|ME A|ZH5H7| Hofl HA{ CI=S S
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Graviton(arm64)2 Ot7|Eix Moz MEisi= Z2 MEIIE| m7|X| & 2to|22{E2(7} 64H|E ARM
OF 7| %2t 3§*E| X| &olghL(ct MEfSE o} Z[ElX{Qt  8tk|= Python 74 B+Z32 2 Python E+0]

HE2IE 7| & ste widol CHEE RFMIEH LHE 2 EMR ServerlessOf| A Python 20| E{E| AFS Al
2 HZsML.
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KtMIEF L& 2 GitHub2| AWS Graviton A5t 7| E2|ZX|EE|IE HZstM 2. o| E|ZX[EE[ol= ARM
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Amazon EMR H{7%17.0.0 O| & E{ o Z2|7i[0|Mod| CHE 2 Al™ CH7|d AT Azt L SAlE 82
X|&He £ &Lt o] e K| 6™ Amazon EMR ServerlessE MX{ 22 CH7|Qof &la2dstn

OHZ Z|AH0|MO] SAIM AIRES J|HIOZ AISIS A|RHSIL|CH o2 S0 XHef AlSH

< O Z |71 0| Moi|Af Bt EHol| 1071 2] Zrot ARMELICH LIHE| 22 M- Q1 5] & 5ttt B
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1. CHZIE Mgt AlZH 2 SA| & S AFE301 Amazon EMR Serverless OHZ 2|7[0|M S M8t
LICE.

aws emr-serverless create-application \
--release-label emr-7.0.0 \

--type SPARK \
--scheduler-configuration '{"maxConcurrentRuns": 1, "queueTimeoutMinutes": 30}

2. OHEZZ|7ioldE HOl|o|Esto] Xt CH7[E B Alzh & SAlIEE HEFELICH

aws emr-serverless update-application \
--application-id application-id \
--scheduler-configuration '{"maxConcurrentRuns": 5, "queueTimeoutMinutes": 30}

® Note
71E OH%EI?IOIE@ UHo|Esto] 2 SAlY X 7Y =S Hste = U&Lch
A

O|& +stedH o E (70| Mol M & 2|4 20]= 0] emr-7.0.0 O] & 0[0{0

o
o
n

AHE AWS Management Console

Ct= EAHOIM = AWS Management Console AFE 5104 2] SA[MD CH7|E =S AlE 5= &

2
=
= 2oiELch

EMR StudioZ 0|S3to4 2124 B[0|Z EMR-7.0.0 0|4 2| OHEZ|AHO|M S WSt == MENEL
Ct.
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N

ofZE2|7o|Md dE S MM AEX XIE Y A S8 MEHELICH
X

o
4. O B2 MEUSHEY S Al S M O CHy| FIBH AIZHS MEistod SA| 5Hed A1 49f Th7|
Mg AIZhg Z42h Tadg 4 QALICH OIS ARO| gte USR] Lo |2 gtol A8 ELIC

5. OHZZ|FH oM MME MEISIH O
M CHA|EER 0|55
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S Al 3 CH7I @Uztofl Chat Tad ARE

2
A SAlY 2 CH7|¥2 Amazon EMR EE2|A 7.3.0 O|& oM Z[2XMo 2 M3 E|0] U&LICE.
AlZHE AEfol M o ZE2|7H0|Me| SAIEE YO|0|EE £ gi&LCt

maxConcurrentRuns8| §& He|= 1~10000|1 queueTimeoutMinutesl| B¢ 15~720 L
Ct.

Aol chal Z|cH 2,00074 2] 7Sf°.=10| CH7| & o Efof /U2 = A&LICt

SAMED Of7[E 232 ui x| L AEZ(Y 2ol MEELICH CHel 2 doll= ASE = eigLch

=2 = 1=

KM BH LI 2 EMR StudioE 3l EMR ServerlessOl A CHEE QI 2E A2 IR SHAIL.
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EMR Serverless& AF&3l04 S3 Express One Zone2 Z H| O
E 7t X2 7|

Amazon EMR ZI2(A 7.2.0 Ol 0Me g U /IIEEE Asie 39 g5 7S 2I5H Amazon
S3 Express One Zone AE2|X| A9} .°=.*77ﬂ EMR Serverles s% MEE = AU&LICH S3 Express
One Zone2 CHE 29| X|24 AlzZtof IZEt o ZE2[AH 0|0 & 102 2| O|pte| oi|o|E] M Al

FE|AH| 1
AE X|HSE 18 s B Q924 Amazon S3 AEZ|X| E‘~EHA°'L,IEL 27

A A|0 S3 Express One
Zone2 Amazon S30i M X|@d A|Zto| 7+E 1 M2 7HE Flo{dt 2t E A AEE[XKIE MBS E
L|Ct.
A=A

)]

3 Express One Zone T8t - S3 Express One ZoneO| S3 ZHA|0|| M GET, PUT EE= LISTH 2
M2 Mg sotH AEZ|X| A0 AFEXHE CHAISHO] CreateSessiong 2 &
grLICt S3A 7{HIE{7} CreateSession APIE ZIHMO 2 S &E 4= Qo™ IAM H2EH0f A
s3express:CreateSession HatE 5{&35H0F g LICt O #HEt0| U= =M of Al= S3 Express

One Zone A|ZH5H7| MME S XSHAM 2.

% rlo

« S3A 7{4lE] - S3 Express One Zone AEZ|X| EE{AE AL 35HE Amazon S3 HZ!0i| A | O|E{of H
MASHES SparkE T435t24™ Apache Hadoop 7{<lE{ S3AE A& FLICH HHUEE AHE5tE{H
2 E S3URIZl s3a MHE At&st=X| &elshof gLlct JEX| 42 42 s3 L s3n A Aol CHaH
A E5tE Th AAR 73S HEELICH

s3 A7 & #HEstt{H Chg 2HHAH 7 EE KIHstAIR.

[
{
"Classification": "core-site",
"Properties": {
"fs.s3.impl": "org.apache.hadoop.fs.s3a.S3AFileSystem",
"fs.AbstractFileSystem.s3.impl": "org.apache.hadoop.fs.s3a.S3A"
}
}
]
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-express-one-zone.html
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[
{
"Classification": "core-site",
"Properties": {
"fs.s3n.impl": "org.apache.hadoop.fs.s3a.S3AFileSystem",
"fs.AbstractFileSystem.s3n.impl": "org.apache.hadoop.fs.s3a.S3A"
}
}
]

S3 Express One Zone A|Zt&}7|
CH2 EHAIE %3104 S3 Express One Zone2 A|EfEFL|CE.

1. VPCRI=EZQIEE MAMEHL|CH VPC YIEZQIEON| com.amazonaws.us-
west-2.s3express QIEXQIEE FIIELICEH

2. Amazon EMR Serverless A|Z517|E 2} Amazon EMR & 2|4 0|2 7.2.0 0|4
OfZ 7ol E é'i*é%.*L—IEL

3. M2 UdHEIVPCAEZQRIE Zg}
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TS LICH

4. ZEtd Aldl oistof ZR38t CreateSession HetE F7EFLICH

JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Resource": [

myn

1,
"Action": [
"s3express:CreateSession”

1,
"Sid": "AllowS3EXPRESSCreatesession"

S3 Express One Zone A|%f 37|
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https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#create-interface-endpoint-aws
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/vpc-access.html
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5. Zdg A™ELICE S3 Express One Zone H{Z!0f AM|A 52T S3A A7|0LE AFS ELICEH

aws emr-serverless start-job-run \
--application-id <application-id> \
--execution-role-arn <job-role-arn> \
--name <job-run-name> \

--job-driver '{

"sparkSubmit": {

"entryPoint": "s3a://<DOC-EXAMPLE-BUCKET>/scripts/wordcount.py",
"entryPointArguments":["s3a://<DOC-EXAMPLE-BUCKET>/emr-serverless-spark/output"],
"sparkSubmitParameters": "--conf spark.executor.cores=4

--conf spark.executor.memory=8g --conf spark.driver.cores=4

--conf spark.driver.memory=8g --conf spark.executor.instances=2

--conf spark.hadoop.fs.s3a.change.detection.mode=none

--conf spark.hadoop.fs.s3a.endpoint.region={<AWS_REGION>}

--conf spark.hadoop.fs.s3a.select.enabled=false

--conf spark.sql.sources.fastS3PartitionDiscovery.enabled=false

} 1

S3 Express One Zone A|&517| 64
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Example in Scala

import org.apache.hadoop.util.ShutdownHookManager

// Register shutdown hook with priority (second argument)

// Higher priority hooks run first

ShutdownHookManager.get().addShutdownHook(() => {
logger.info("Performing cleanup operations...")

}, 100)

ShutdownHookManager AHE

Example in PySpark

import atexit

def cleanup():
# Your cleanup logic here
print("Performing cleanup operations...")

# Register the cleanup function
atexit.register(cleanup)

2. HUS FIAe m o|tof =7HE 371 ddE =+ JULF R0 712HE RIEELICH

il A|

# Default (immediate termination)

aws emr-serverless cancel-job-run \
--application-id APPLICATION_ID \
--job-run-id JOB_RUN_ID

# With 5-minute grace period

aws emr-serverless cancel-job-run \
--application-id APPLICATION_ID \
--job-run-id JOB_RUN_ID \
--shutdown-grace-period-in-seconds 300

HIA] S 3ol ol 71
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https://hadoop.apache.org/docs/r2.8.0/hadoop-project-dist/hadoop-common/api/org/apache/hadoop/util/ShutdownHookManager.html
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o Z 2|70l 4do0il CHEt DlO|22 bhx| ZHo| A ZRE RHE o2 walstof #KY 010|2 2 HixI7} %12
E 25 MIEXQET SHIEZH 7IBLH BE ZZMHA S| MEZ2 HIO|HE &K &1 A&
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# Default graceful shutdown (120 seconds)

aws emr-serverless cancel-job-run \
--application-id APPLICATION_ID \
--job-run-id JOB_RUN_ID
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# Custom grace period (e.g. 300 seconds)

aws emr-serverless cancel-job-run \
--application-id APPLICATION_ID \
--job-run-id JOB_RUN_ID \
--shutdown-grace-period-in-seconds 300

# Immediate Termination

aws emr-serverless cancel-job-run \
--application-id APPLICATION_ID \
--job-run-id JOB_RUN_ID \
--shutdown-grace-period-in-seconds @
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Spark

1. Ol EEof 2 4™ ol ™eLct

2. HEIY Hg Z =0l EMR Serverless O ZZ|AH0|M0| 2 Al E 2[5 = = /U= IAM S
&0| 0|22 2dgtL|ct HELY] 2d&tof CHEF REAIEH LI 2 Amazon EMR ServerlessOi| CHEt
] HEFY g MME R T ShMIR.

3. 23RE Qx| Zeof Adisizde A3 R E =& JARO CHEH Amazon S3 9Ix|E l2dgtL|Ct
Spark {0 A AJBIE = Python(.py) T+ = JAR(. jar) THUY == &L|Ct

4. AFERE X[7HIAR I}UCI AL 7|2 ZElA HEof 2ol ZIJERI Zej4 0|2 YU

L
o

5. (M AHY) LIHZX| HEof ¢t =FLich

« AFRIE Q. 7|2 JAR EEE Python AJZE| HEE Q+E Q=ELICH Z =M O]
o{et I2t0|EE elaLIch Hido| 2 QI+ & Al E 2 Eelfu ot

« Spark £ - Spark £ MMZ &&5t0 0| ZE=0i Spark £/ mt2t0|E{E =derLICE

(® Note
Spark =C2I0|H & A&7| 37|& X|Hst= B¢ HZEl RHSI=E nedgfLich
spark.driver.memoryOverhead & spark.executor.memoryOverhead
SdoM HE2El @HsIE 22 XIEELICH HEE REsI=L| 7|=28f2 2|
O|L1 HIZ22[2] 10%(%[4 384MB)L|Ct Al=7| HZE2l 2 HEE LHHEE
et 2fo] YAt M2 2§ =uE = glaLIct o & S04, 30GB A JAte| |CH
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Hive
1. O|F ECof & A o|F§2 =g ct.
2. EFY 48 Lol EMR Serverless O 2I7H|01410] 5ted A QI5H 48t 4 U 1AM o
go| o|l§2 ™ect
3. A3ZE Qx| o M™sE{E A3 BE T JARO CHEH Amazon S3 QIx|E =4FFLICH.
Hive Xfdo| A2 A3 Z|E & Hive(.sql) Tt 0|o{of &fLCt.
4. (M= AE) LHHR| HEO| Zte YistLict
o X7|8t AT RIE K| - Hive AT ZEJ}I AE|7| Hof| EO|1EES = 7|58l6tE AT R E Q| ¢
x|& =gLCt
« Hive £ - Hive £ MMg &%t o] 2=0i Hive # ml2t0IE{E =4EFLICt
o Ml PR AMHE XIHELICE o|gd8t B T E AFE 35104 ofZ 2|7 0440 CH
Bt A R E AHoE £ QS LICH Hive 2210] ZZL hive.exec.scratchdir &

hive.metastore.warehouse.dir2 hive-site 7tA0f| E28t SA4QlL|Ct.

{
"applicationConfiguration": [
{
"classification": "hive-site",
"configurations": [],
"properties": {
"hive.exec.scratchdir": "s3://DOC-EXAMPLE_BUCKET/hive/
scratch",
"hive.metastore.warehouse.dir": "s3://DOC-EXAMPLE_BUCKET/hive/
warehouse"
}
}
1,
"monitoringConfiguration": {}
}

e =7} X - AWS Glue OIO|E]| FIEI2 1 E HEFAEO{Z & A4S}t t= HIEA
Zz7olMd 2O dEE =HELICH HELAE0] Fdof CHaH XHHIol 2otEE{HM EMR
ServerlessO| CHEl HIEtAE 0 74 MM E FHESHMR. ofEE[7 0| 2 S40i CHal &t
Mol otEE{H 20 MHEMME EXSHMI2.
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AWS CLIOIA 7HE S dd, dF & AAE = JU&LICH & =0l 2 = UESE 2ZE HYS LY

g s &Lt

M Zd2 MESIE{M™ start-job-runs AFSELICH 2 &Mt 874 A& 5te{= o E2[7 o|M
IDE MSELICE Spark (IMl= EMR Serverless 242 Ast= 74 Spark 74 AFE MME &
%

9| 2 A
Z3tMIL. Hive 6AMl= EMR Serverless 2 S A= 22 Hive 74 AIE MME FHZXSHAM2. O]
e application-id, ARN 2! M job-idE& g+gtgiLct.

Zh 2t Adiof= AEt Alzto] dEE|o] U&LICt 2] Ao o] 7|ZHE Z1tstH EMR ServerlessOd|
MRS FIABLICH 7|2 Rst AlZh2 12A1ZFILICH SHef Al AlStsts B9 XY 2T AbY
2 S&5t= U422 Ol Mgt Azt MHE 78 &= U&LICH executionTimeoutMinutes {82
Ar&stoqd gt FHELICH
aws emr-serverless start-job-run \

--application-id application-id \

--execution-role-arn job-role-arn \

--execution-timeout-minutes 15 \

--job-driver '{

"hive": {

"query": "s3://amzn-s3-demo-bucket/scripts/create_table.sql",

"parameters": "--hiveconf hive.exec.scratchdir=s3://amzn-s3-demo-bucket/
hive/scratch --hiveconf hive.metastore.warehouse.dir=s3://amzn-s3-demo-bucket/hive/
warehouse"

}
'\

--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
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"properties": {

"hive.client.cores": "2",
"hive.client.memory": "4GIB"
}
1]
}l
Tig MR get-job-TunS ALSELICH O HHE A Zrdol hE Hhdd 7T MY 8%
£ ghetehct.

aws emr-serverless get-job-run \
--job-run-id job-id \
--application-id application-id

A2 LISHEAM list-job-Tuns® ALSELICH O BHE X K8, Mef U 7|5 JHersel 47
o 4432 TSt A S4 MES HEHLIC MA SUS BX| o B 2ot A &Y
£ 5077 K| IHE 4 UALICH OhS olFolME 5 7ol OhX|gH At M¥e HE = x|ME LI

aws emr-serverless list-job-runs \
--max-results 2 \
--application-id application-id

o

22 FA5tEA™ cancel-job-rund AFSELICH FAStE{E &9l application-id & job-

aws emr-serverless cancel-job-run \
--job-run-id job-id \
--application-id application-id

oM ZHd g A= 2ol CHEt RHAISH LI 2 EMR Serverless APl & =& AWS CLIZIZ5HA2.
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https://docs.aws.amazon.com/emr-serverless/latest/APIReference/Welcome.html
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emr-serverless OHE 2|7 0|ME MMSIHLE 7|E OHECIAHO|ME AFR
N

=
Astod QIEtRl IAM HAo = 2] A-lS AIFELICH

aws emr-serverless start-job-run --region us-west-2 \
--application-id application-id \
--execution-role-arn execution-role-arn \
--job-driver job-driver-options \
--execution-iam-policy '{"policy": "inline-policy"}'

CtS E20| A|lAEQ| policy. json THHN| KHE[0] U= B2

"Version":"2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Action": [

"s3:GetObject",
"s3:ListBucket"

1,

"Resource": [
"arn:aws:s3:::my-test-bucket",
"arn:aws:s3:::my-test-bucket/*"

1,

"Sid": "AllowS3Getobject"

gt C}, CHS aws clie &

O7 OHS CHS AWS CLI BEE AF8stod0] Moz g AlXE & A&LICH

aws emr-serverless start-job-run --region us-west-2 \
--application-id application-id \
--execution-role-arn execution-role-arn \
--job-driver job-driver-options
--execution-iam-policy '{

CLI B3 oA
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"policy": '$(jg -c '. | @json' policy.json)"'
}l
AWS 3 T zhe|dE HAMEZ 25 ALE S04 ARNS.

St ™M 2letel IAM A el HA ARNE 25 K™

=0
2

aws emr-serverless start-job-run --region us-west-2 \

--application-id application-id \

--execution-role-arn execution-role-arn \

--job-driver job-driver-options

--execution-iam-policy '{
"policyArns": [
"arn:aws:iam: :aws:policy/AmazonS3FullAccess",
"arn:aws:iam: :aws:policy/CloudWatchLogsFullAccess"
]

3

et
1
30
I
T
n

aws emr-serverless start-job-run --region us-west-2 \
--application-id application-id \
--execution-role-arn execution-role-arn \
--job-driver job-driver-options
--execution-iam-policy '{
"policy": '$(jg -c '. | @json' policy.json)',
"policyArns": [
"arn:aws:iam::aws:policy/AmazonS3FullAccess",
"arn:aws:iam::aws:policy/CloudWatchlLogsFullAccess"
]
} 1

HE

execution-role-policy0llM policy ZE=9| %|Ci Z 0= 2048AFILIC}.

AE E

Mo
BN
mo

execution-iam-policy@| policy ZEo| X|IHE 222l IAM H& EXIEL2 json
Z=5i{oF 5tMH, 0|7 of| M|t 20| O|AAH O|Z &l & HiE ot [ E 7t go{oF FrLct.

Z|CH 10742 2213 HA ARNs E 52 execution-iam-policy®| policyArns EEo| 7t
XHEg = A&t

AA EH
« ZZJARNs2 S &8t AWS EE= 1128 22|13 X2 ARN S £ 0|o{of &L|Ct 178 223 M= ARNS
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- QIEIQIIAM HRi 22" MAME RF ALSste 42, Qletel & 22l HRol| At8ste et HA
EE= &M 2,048%E Zote = gi&LICH
o

* JobRunOllM 7H7er Aap HEt

A& LAt

e Ao M 7Hd oF dup Het2 A dgn x|EE A™ IAM HAo| e wAt L/t &,
JobRunO| 2t S3sted{H F x| ZF oM Ee et HEtE XI-eLct Jequt eletel HAol A Aol E
St7HLt FHo{Ar x| ot 2 "I‘4°F01I CHaH 715 2 & &8 22 x|8e = JU&LIch

ol Al

CHEo 22 A IAM g HHo| NS E B2

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
's3:xM
]I
"Resource": [
wxn
1,
"Sid": "AllowS3"
},
{
"Effect": "Allow",
"Action": [
"logs:DescribelLogGroups"
]I
"Resource": [
"arn:aws:logs:us-west-2:123456789012:1og-group: :log-stream"
1,
"Sid": "AllowLOGSDescribeloggroups"
},
{
"Effect": "Allow",
A Wkt 8
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"Action": [
"dynamodb:DescribeTable"

1,

"Resource": [
"arn:aws:dynamodb:*:*:table/MyCompanyltable"

1,
"Sid": "AllowDYNAMODBDescribetable"

Jd2|1 Ch2 Q2! IAM MHAHE Ql& L Ct.

JSON

"Version":"2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Action": [
"s3:GetObject",
"s3:ListBucket"

1,

"Resource": [
"arn:aws:s3:::my-test-bucket/tenantl",
"arn:aws:s3:::my-test-bucket/tenantl/*"

1,

"Sid": "AllowS3Getobject"

},
{

"Effect": "Allow",

"Action": [
"logs:*",
"dynamodb: *"

1,

"Resource": [
wxn

]I

"Sid": "AllowLOGS"

o5 wat 79
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}
JobRunOl|l M 74 e At #ere o2 Z &Lt
JSON

{

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
]I
"Resource": [
"arn:aws:s3:::my-test-bucket/tenantl"”,
"arn:aws:s3:::my-test-bucket/tenantl/*"
]I
"Sid": "AllowS3Getobject"
}I
{
"Effect": "Allow",
"Action": [
"logs:DescribelLogGroups"
1,
"Resource": [
"arn:aws:logs:us-west-2:123456789012:10g-group: :log-stream"
]I
"Sid": "AllowLOGSDescribeloggroups"
}I
{
"Effect": "Allow",
"Action": [
"dynamodb:DescribeTable"
1,
"Resource": [
"arn:aws:dynamodb:*:*:table/MyCompanyltable"
]I
"Sid": "AllowDYNAMODBDescribetable"
}
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Spark

1. LC}2 HYES AIR5104 EMR Serverless ZI2|A 7.1.0 o EZ2|70|MH2 M

aws emr-serverless create-application \
--type "SPARK" \
--name my-application-name \
--release-label emr-7.1.0 \
--region <AWS_REGION>

2. spark.emr-serverless.driver.disk.type /&
serverless executor.disk.type ZIZIO|E{E 2 &
£ Spark &2 FAELICH AMS Atedlof et stut
&LCt.
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aws emr-serverless start-job-run \

--application-id application-id \

--execution-role-arn job-role-arn \

--job-driver '{

"sparkSubmit": {

"entryPoint": "/usr/lib/spark/examples/jars/spark-examples.jar",
"entryPointArguments": ["1"],
"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi
--conf spark.executor.cores=4
--conf spark.executor.memory=20g
--conf spark.driver.cores=4
--conf spark.driver.memory=8g
--conf spark.executor.instances=1
--conf spark.emr-serverless.executor.disk.type=shuffle_optimized"

} 1

KM LI 2 Spark 2 &4
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Hive

1. C}S B2 AI25104 EMR Serverless ZI2|A 7.1.0 o0 Z2|7|0|4M42 MAIstL|CE

aws emr-serverless create-application \
--type "HIVE" \
--name my-application-name \
--release-label emr-7.1.0 \
--region <AWS_REGION>
2. hive.driver.disk.type L/EEE hive.tez.disk.type L2tO|E{E L &S HLE HE %
M3t ClA3 2 MHSEF Hive 2 YE FEELICH AHE Aledlof| 2t stLt E= 5 mhetolE

E 25 MEF + J&LICH

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"hive": {
"query": "s3://<DOC-EXAMPLE-BUCKET>/emr-serverless-hive/query/hive-
query.ql",
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"parameters": "--hiveconf hive.log.explain.output=false"
}
'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://<DOC-EXAMPLE-BUCKET>/emz-
serverless-hive/hive/scratch",
"hive.metastore.warehouse.dir": "s3://<DOC-EXAMPLE-BUCKET>/emz-
serverless-hive/hive/warehouse",
"hive.driver.cores": "2",
"hive.driver.memory": "4g",
"hive.tez.container.size": "4096",
"hive.tez.cpu.vcores": "1",
"hive.driver.disk.type": "shuffle_optimized",
"hive.tez.disk.type": "shuffle_optimized"

]
}l

KEMEF LIE 2 Hive 2 £82 HZotM2.

MN™ EZ7|etEl 8F 22 ofE2|70|M 74

Amazon EMR ZZ|A 7.1.02 7|HtSZE ofZ2|H 0| E MAGE{H CIS oM E & Z5HML. 0|2{8t
OHZ 2|70l Mol CtSt Z2 £ 40| U&LICH.

. A % 7|8HEl Spark E2+0IH 57H(ZZH vCPU 271, HIZ 2| 4GB, 50GB2| MZ #|x3} C|A3 Z &
« M™ E7|3HE A™T| 5070(Z2 vCPU 47H, HIZ 2| 8GB, 500GB2| MZE %|X5} C|A3 Z&h.

O| o Z 2[00l A Spark S AASHH TX] A = 7|82 2R E AH[EF CHS, 2C|H
= XIS 2 821 400vCPU 2 1,024GBO| 2 2|2 S & 8tLICH ME{X{ o 2 DRIVER £

EXECUTORS| &S MeFe = Q&L

Spark

1
Ct.

aws emr-serverless create-application \

--type "SPARK" \
--name <my-application-name> \
--release-label emr-7.1.0 \

Al%fst7]
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--initial-capacity '{
"DRIVER": {

"workerCount": 5,

"workerConfiguration": {
"cpu": "2vCPU",
"memory": "4GB",
"disk": "50GB",
"diskType": "SHUFFLE_OPTIMIZED"

}
I
"EXECUTOR": {
"workerCount": 50,
"workerConfiguration": {
"cpu": "4vCPU",
"memory": "8GB",
"disk": "500GB",
"diskType": "SHUFFLE_OPTIMIZED"
}
}
'\

--maximum-capacity '{
"cpu": "4Q0VCPU",
"memory": "1024GB"

} 1

Hive

aws emr-serverless create-application \
--type "HIVE" \
--name <my-application-name> \
--release-label emr-7.1.0 \
--initial-capacity '{
"DRIVER": {
"workerCount": 5,
"workerConfiguration": {
"cpu": "2vCPU",
"memory": "4GB",
"disk": "50GB",
"diskType": "SHUFFLE_OPTIMIZED"

},
"EXECUTOR": {
"workerCount": 50,
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"workerConfiguration": {
"cpu": "4vCPU",
"memory": "8GB",
"disk": "500GB",
"diskType": "SHUFFLE_OPTIMIZED"

}

'\
--maximum-capacity '{
"cpu": "40Q0vCPU",
"memory": "1024GB"

}l

Amazon EMR ServerlessOll HHE|A AEE|X| AF2

Amazon EMR ZIZ|A 7.12 0|4 0] M= Apache Spark &g AlsHE | MH{ZIA AEZIXIE AFES
0o EZ C|A3 Z2H|X'EE M5t CIo|E M2l HI8& 2 £0|H C|A3 8F M2 = QIFh &Y
HE LX|ELICH MHEIA AEE|X = 8T 74 oI0| 2ol CHEt ME, C|l23 fE Y C|lAa3 7Y
A2 RSS2 XElstn 7L HIOIEE FEE MEELICH Amazon EMR ServerlessE {3 ZE
Qo et Ao Satr|s 2F 22 MHE|IA AEE|X|o 52t CI0o|E{E X&5t D Spark7t 8&

A EA AFE HLXE slixstol AFRE HIES HEE = U&LICH
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0lo
X
(m]

S8 ofssiE AERIK - RE S7 CIOIEIE TS 5 U KA Al (743 xted &
33

o
- -
A
[

- MHE|IA AEE|X|= AWS Lake Formation E &2 S5l ME3HE HA|

INESS < A

Spark /3 ZZ0{ A EMR Serverless® MHE|A AEZ|X|E AF25tE{H CI2 BHAHIE & X sHA2.
1. EMR Serverless O Z 2|7 0| A4

spark -defaults £ F 0| A spark &2 spark.aws.serverlessStorage.enabled trueZ A

H35tod MHEIA AEE|X|7F #H35HE EMR Serverless 22|A 7.12(E= 0|4) ofZE|7{0|ME
MMELICEH

aws emr-serverless create-application \
--type "SPARK" \
--name my-application \
--release-label emr-7.12.0 \
--runtime-configuration '[{

"classification": "spark-defaults",
"properties": {
"spark.aws.serverlessStorage.enabled": "true"
}
1N\

--region <AWS_REGION>
2. Spark Xd Al

OHZ2I7H oMol A Zhed A AISHELICH EMR Serverless® AH{2|A AE2|RIE 3ol B
| 22 =7t ool &g RtEo2 ®a2lFLct.

aws emr-serverless start-job-run \
--application-id <application-id> \
--execution-role-arn <job-role-arn> \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://<bucket>/script.py",
"sparkSubmitParameters": "--conf spark.executor.cores=4
--conf spark.executor.memory=20g
--conf spark.driver.cores=4
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Amazon EMR
--conf spark.driver.memory=8g
--conf spark.executor.instances=10"
}
}l

O Z I 0| =ZEM B S |X| &2 BRI E 2 +=ZF0lA EMR Serverless& MHEIA &
ECX|E g€d&E = &Lt 2™ 2 g ®elst” | flafl M2l AEEIX|Z EE3tE &
AR =E7F A ELICH S Y Spark £ 2 falseE2 MYt E§ 7;+°+o1| CHeE MEEIA AE
=N Irllﬂ“é'!ifspa]:k.aws.se]:ve]:lessStorage.enabled%F = &Lt

# Turn on serverless storage for EMR serverless for a specific job
aws emr-serverless start-job-run \

--application-id <application-id> \

--execution-role-arn <job-role-arn> \

--job-driver '{
"sparkSubmit": {

"entryPoint": "/usr/lib/spark/examples/jars/spark-examples.jar",
"entryPointArguments": ["1"],
"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi
--conf spark.aws.serverlessStorage.enabled": "true"
}
3
(® Note

71& ZEH C|lAT Z2H|XHHE A& AlE5te{H™
spark.aws.serverlessStorage.enabled +%

o

AMEFSE 7L} false2 A EL|C}.
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. AN OClo] 24 - AEE|Y SHdol M EF, HAIS, B2 S| 44 Dclof GlOJEIE MEIE 4 9
= Ir:
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c ZO2LEHZE U EM - AERU U2 MY, OfZZ|AH0|M EEE HERXT CIHO|A S| 21 O|0]
E{E ®2|e £ USLICE 0|2 S8l 0|4 EFX|, 22Xl sHZ, A|IAE! AE| & MS0| MIBELCt.
=2 o™

EMR ServerlessOiA AEC|Y UL LIS QLAE T 6 &Y S¢S XAIs2 2 MSELICH
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« 21 04 - Bt E8XMelClAa3 AEE|X| ZE|E Q8 EMR ServerlessE X 7| AE 2|2 Zdof
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EMR Serverless= CHFst 124 C|O|E AA A

- X|¢ElE 34 Cllo|E| A4 — Amazon Kinesis Data Streams, Amazon Managed Streaming for
Apache Kafka, At&| 2t 2|3 Apache Kafka 22HAE. 7|22 2 Amazon EMR 2 2[4 7.1.0 O 40|
£ Amazon Kinesis Data Streams 7{=E{7} L& ko Qe B2 F7| f7|X|E LESIHL CIREE
&t X| efot = Euct.
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« X|¥HElE &3 O|o|E| A3 - AWS Glue Data Catalog Ei|0|E, Amazon S3, Amazon Redshift,
MySQL, PostgreSQL Oracle, Oracle, Microsoft SQL, Apache Iceberg, Delta Lake %! Apache Hudi.
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. AEP|A i Amazon EMR ZI2|A 7.1.0 O| Aol A K| ELCt.
« EMR ServerlessOiME AE2|Y 20| &7zt AME ZdoZ o M52 2, Zrdo| HEIYS A|8Hsl

TS A AE AT E dYE + glgLich

- AER|Y MU FZEE AEE[T ZRHHF 0|l E=F Spark A TR S BHEILICE
CH

o
« EMR Serverlesse 2E2|A S F 7|8 RHA|=5HH, AHE X
T Qi&LICH AIiE Al &7 A2t 7|20 AEE AHXIE =1H6HH 2] RHA|=E SK[5H7]
F ||_-_

rir
ﬂ

I AHA| L X[7F RFSe2 ZEELICH 7|2 AX|= 1AI1ZE St Aulist A= 55| ]L[Ct. o] &
HZIE 1~10%| A2 FHEY = UAGLICH RHA[EH LIS 2 S HE2 ATt

- 2EZ|Y FHols HEIY oEf & Tl 42 ME Sl MIAERUET QY22 =, EMR Serverless
= M AMIEZENM AEEY 2HE MINY = AU&LICH REAIEH LI 2 Apache Spark AE M
| Recovering from failures with Checkpointing® & X35t M 2.

AEE|Y Y AlEfst7|

AEZ|Y HUS AlE St YHE LotEe{H O F X[EE HESHM L.

1. Amazon EMR Serverless A|2f5t7|8 +=&5104 ofE2|AH 0| M LICEH oiZ 2|7 00|
Amazon EMR ZIZ2|A 7.1.0 O|&2 A&aHoF g L|Ct.
2. OHZZ|AH o|Mo| ZH|Z|H CH2 AWS CLI of| X2t OFEH7}R| 2 mode IHEHOIEIE 2 M

XMSTREAMINGSIod AEZ|A =2 A& 8hL|C}.

aws emr-serverless start-job-run \
--application-id <APPPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--mode 'STREAMING' \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://<streaming script>",
"entryPointArguments": ["s3://<DOC-EXAMPLE-BUCKET-OUTPUT>/output"],
"sparkSubmitParameters": "--conf spark.executor.cores=4
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https://spark.apache.org/streaming/
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/SECTION-jobs-resiliency.xml.html
https://spark.apache.org/docs/latest/structured-streaming-programming-guide.html#recovering-from-failures-with-checkpointing
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-710-release.html
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--conf spark.executor.memory=16g
--conf spark.driver.cores=4
--conf spark.driver.memory=16g
--conf spark.executor.instances=3"
}
}l
o —
x|PlEle AR HUE]
AER|Y HUEE AESIY 2A00M CIOEIE 27 8 4 AUn AEEIY A0 HlO[EE & 45
A& LICE.
ChE2 X|HElE 2E21Y HEEQLICH

Amazon Kinesis Data Streams 7{'4/E{

Apache Spark& Amazon Kinesis Data Streams 7=IE{& Al &35t Amazon Kinesis Data Streamso|
M O|O|EHE £4H|5tD M= AER|Y o EE2F|0|M 2 mlo|zztelg HEd = U&LcH HYUEE=E AF
=g 2| 2MB/Z 2| M 17| MEIF S E T E HotR AH|E X|HELICH 7|22 2 Amazon
EMR Serverless 7.1.0 O|&foll= HYE{ 7l L& |0 Jea 2 FIt m7|X|E LESHHL CIREES
x| erot ELIC FHAE{ ol CHEt RFMIEH LI 2 GitHub2l spark-sql-kinesis-connector H|O|X|& &=
M.

CH2 2 Kinesis Data Streams 7H4E S54E2 AL&stod 2 Mg Al&st= Yol CHEr of ML
C}.
aws emr-serverless start-job-run \
--application-id <APPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--mode 'STREAMING' \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://<Kinesis-streaming-script>",
"entryPointArguments": ["s3://<DOC-EXAMPLE-BUCKET-OUTPUT>/output"],
"sparkSubmitParameters": "--conf spark.executor.cores=4
--conf spark.executor.memory=16g
--conf spark.driver.cores=4
--conf spark.driver.memory=16g
--conf spark.executor.instances=3
--jars /usr/share/aws/kinesis/spark-sql-kinesis/lib/spark-streaming-

sql-kinesis-connector.jar"
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}

} 1

Kinesis Data Streams0i| 21Z23t24™M VPC HMA 2 EMR Serverless OHEZ 2|7 0|ME T3t
ANEXZQIEE AE5t0{ Z2tO[|H! HMAE 518 5t7LE NAT HO|EQO|E ALE35t0] HEE]| HAMAE
dofof ELct. RIAMIEH LIS VPC HMA T8 XML, E8t 5 HO|E AERIN| HAMAS
= O s ol7| U Mm7| HMeto| 2hd HENY dgtof Q=X| & QlsHoF & L|ct. 2Hed HEY gt 7
Mate ghedol cHal REMIS| Lot E 2484 Amazon EMR ServerlessO| CHet 2¢ ZHEIQ] 48t 2 &

CZIQ 8t B E HEto| MA| 582 GitHubQl spark-sql-kinesis-connector HO|X|& & X 3HM2.

—_

FO 0

Apache Kafka 7{<lE{

Sparke| T+ Z=3tEl AE2|o] CHEF Apache Kafka HIE{= Spark 7/ LIE[2] 2 & &4 F{HEO|H,
Maven E|ZX|EE2[HM AL E = U&LICH O] HHEE AFE5IH Sparke| +Z3HE AEZ|Y OfE
2|7o|Ad0] RF&| & 21% Apache Kafka 2! Amazon Managed Streaming for Apache KafkaOll A Cl|O|E]
E o7 & = Ql&LCH FHHE{ ol CHE REMIEH LHE 2 Apache Spark A& M Q| Structured Streaming +
Kafka Integration GuideE & Z35IAM Q.

ChS oMo MHE 2] A 2@3of Kaftka HLEIE Z&ste YHE Eo{ELICH

aws emr-serverless start-job-run \
--application-id <APPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--mode 'STREAMING' \
--job-driver '{

"sparkSubmit": {

"entryPoint": "s3://<Kafka-streaming-script>",
"entryPointArguments": ["s3://<DOC-EXAMPLE-BUCKET-OUTPUT>/output"],
"sparkSubmitParameters": "--conf spark.executor.cores=4

--conf spark.executor.memory=16g
--conf spark.driver.cores=4
--conf spark.driver.memory=16g
--conf spark.executor.instances=3
--packages org.apache.spark:spark-sql-

kafka-0-10_2.12:<KAFKA_CONNECTOR_VERSION>"

}
3

Apache Kafka 7{=E{ {712 EMR Serverless 2 2|A H™ L ST Spark HZOf| 2t 2t &Lt 2
HFE Kafka HHAME &t 22{™ Structured Streaming + Kafka Integration GuideE &t =M L.
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Amazon Managed Streaming for Apache KafkaE IAM 9151} & 7H AtE5t2{™ Kafka 7{<IE{ 7} IAM
2 AM-87504 Amazon MSKO| PIZE|E & CHE B4 =52 ZEELICH AtAIEH LHE 2 GitHub2| aws-
msk-iam-auth repositoryE X StM|L. EE8H 2Fd HHELY ghol Bt IAM THeto| =X 2 Ql5Hok
gLct chg ool M= 1AM 1B 1 &7 HHEE E Ar&ste WS Eo{ELICH

aws emr-serverless start-job-run \
--application-id <APPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--mode 'STREAMING' \
--job-driver '{

"sparkSubmit": {

"entryPoint": "s3://<Kafka-streaming-script>",
"entryPointArguments": ["s3://<DOC-EXAMPLE-BUCKET-OUTPUT>/output"],
"sparkSubmitParameters": "--conf spark.executor.cores=4

--conf spark.executor.memory=16g

--conf spark.driver.cores=4

--conf spark.driver.memory=16g

--conf spark.executor.instances=3

--packages org.apache.spark:spark-sql-
kafka-0-10_2.12:<KAFKA_CONNECTOR_VERSION>,software.amazon.msk:aws-msk-iam-
auth:<MSK_IAM_LIB_VERSION>"

}

3

Amazon MSK2| Kafka 7{<IE{ & IAM 215 2l 0|EE{E|E A& stEdH VPC HMAE S35 EMR
Serverless OfEZZ|7|0|ME FAHELICEH MEUO= QUEH HAM|A FHEHO| {040k 5tTH, NAT Gateway
E AM835t0{ Maven & & Fof M ASHOF B LICH RHAMIE LIS 2 VPC HMA TS FHETHAML.
Kafka 2c{AE0]| HHASE{HE MEY| HERXT 2440| lo{oF §LICt O|= Kaftka 22{AE 7l At
& 22l QIX| o5 of A2210] Amazon Managed Streaming for Apache KafkaZ Al 35t= 0T
M ELct.
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S0l chall stLtol 22 S EFLICH Spark ZFde| A< metdlE 2f2 sparkSubmit
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LIt Spark 2 4oll= Ch& mtetolE{7t U&LICH

« sparkSubmitParameters - 20| & 5t24= F 71 Spark TtEFOIE{ILICEH O] Z2HOIEHE AHS
5to E2t0|H M2 2l E= A>T ot 22 7|2 Spark &£8(0d: --conf EE= --classof Hol&l
£48)2 MEolgLct

- entryPointArguments - 7|2 JAR L= Python It Joi| T &t =|'_ 19| HHE"?=.|—| P
entrypoint ZE& AL&35t0{ O|2EF TtEIOIEHE = &S * 2l A

2 2ol
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AE RIEELICH

XEAMIEH LH& € Launching Applications with spark-submitg & X 35HA|2.
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t2t0IEE O & 2=& Z&st= JSON

- monitoringConfiguration - O| EE& AL&35t04 EMR Serverless 2 240{| A Spark 42| 21
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O] £M2 T E Amazon EMR ZI2|A HAO|M AF2E £ &L

CHH2 2 dynamicAllocationOptimization2 AF2StE ME 4 EFQLICH

[
{
"Classification": "spark",
"Properties": {
"dynamicAllocationOptimization": "true"
}
}
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£0{ file.zip#directory
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spark.driver.cores C2tO|H7F AFE St 2o+ 4
spark.driver.extra Spark E2}0|EHod| CHEH F7¢ NULL
JavaOptions Java M.
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spark.dynamicAlloc SH AL YE2 H= M. TRUE
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Key(Z|) ME 7|12k
spark.dynamicAlloc SHETS A= R A7 o
ation.minExecutors £ Of 5t &t
spark.emr-serverle AT gEol Zt FI[0M L 20
ss.allocation.batc g HEold = ZH EF F7I
h.size Atol ZtH2 1E Lt
spark.emr-serverle Spark E20|H C|A=3 20G
ss.driver.disk
spark.emr-serverle &8 M2 Spark E2HO|B{0  NULL
ss.driverEnv. [KEY] =7tete M.
spark.emr-serverle Spark &=7| C|A3. 20G
ss.executor.disk
spark.emr-serverle =etole & A=™7| ZE[ o] 0.1
ss.memoryOverheadF HEZ[o £71E HEZE 2l 2H
actor Sl=& Hd™golct
spark.emr-serverle Spark EE}O|Ho| AZEI C|A EF
ss.driver.disk.type 3 838.
spark.emr-serverle Spark &&i7|of dAEI C|AT EF
ss.executor.disk.t ®3.
ype
spark.executor.cores Zt A7 M A" Fo{ . 4
spark.executor.ext Spark A&7 |of CHEt F7¢ NULL
raJavaOptions Java M
spark.executor.ins g8 Spark A™7| AHIOIL4 3
tances T,
spark.executor.mem Zt ™77t ArE St HIZE] 14G
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to.enabled
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e.dir

spark.submit.pyFiles

=M. 047|0ll= Spark 2.2.004
FIEIQIZE ZEEZO| X8
ZLICE

2/ olo|E{Ho|A & E|o|

£9o| 7|2 *Ixl.

Python 240 CHEF PYTHONPAT
H o BiXIE .zip, .eqgg EEE
.py IOl HEE FEE F

=2
= .

CtE Eol= 7|2 Spark MZE met0|E{7t Lt /& LICH

$PWD/spark-warehou

se 9| gt

NULL

Amazon EMR Amazon EMR Serverless AHE HEM
Key(ZI) kS 7|2k
spark.executorEnv. 3 #H 8 Spark A& 70 NULL

[KEY] F7tste M.
spark.files Zt Al™7|9| 2] C|RH NULL
2ol HiX|E 2 E2 7 &
=l ot S5, SparkFile
s.get( fileName)& A&
stof =70l M ol2{et ot
o| mtd Z=of| HMAE = U
&LCt.
spark.hadoop.hive. Hive HEFAE O] 7134 F2HA.  NULL
metastore.client.f
actory.class
spark.jars Eeto| & A7 of HEY NULL
Zoila Z2o| FIHE F7t jar.
spark.network.cryp AES 7|9t RPC &5 3tE 7{=  FALSE
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7|& Spark M| Z utztO|E

Key(ZI)
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conf
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files
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py-files
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Amazon EMR
Key(Z|) A 7|2t
py THHo| HEZ FEE S
=
.
verbose FItCIHO 232 H= =M. NULL

clas T 2 At

0

StartJobRun APIE &35 E2I0|H & A~ 7| 2|lAA T4

® Note
Spark E2F0|He A™7| 0| L HZE| £H2 X|HE 4 StartJobRun APl 2780i &Y K|
X-Iol-|_||_—_|.
od .

Ol24Et YA 2 B|4AE F5HH EMR Serverless7h 5142 Alst7| Holl 2HIE 2|4AAE S8
T A&t ol 23 BIE HYO| AIME|7| Tof EEI0|H & A™7| 9747t A Z2HIXEElE 8
L7t RATIHEN HF =H BItEl= py £ jar UtUD 22 L8R 23 BEN MSElE 8=
DHEMULCH HY ME Sof ol2fet 2|22 8 Fdsts YHoRE tEol F 7HR| S0l X|HE

Ct.

=M 1: sparkSubmitParameters A&

"jobDriver": {
"sparkSubmit": {
"entryPoint": "s3://your-script-path.py",
"sparkSubmitParameters": "—conf spark.driver.memory=4g \
—conf spark.driver.cores=2 \
—conf spark.executor.memory=8g \
—conf spark.executor.cores=4"

=M 2: spark-defaults & 0l configurationOverrides A&

"configurationOverrides": {
"applicationConfiguration": [
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{

"classification": "spark-defaults",

"properties": {
"spark.driver.memory": "4g",
"spark.driver.cores": "2",
"spark.executor.memory": "8g",
"spark.executor.cores": "4"

}
}
]
}

Spark 0 A|

CH2 oMol = StartJobRun APIE AF&35104 Python A3 RIEE A8isE WS EodELICH Of
oNE AIB3tE Ad=EFAE XS ME Amazon EMR Serverless A|ZH5H7| MME & X 3§
Serverless Samples GitHub Z2|Z X|E 2|0l M PySpark 22 A&3t 1 Python & =2 FIIste=

Yol chet F7H M E & E + U&LICH

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://us-east-1l.elasticmapreduce/emr-containers/samples/
wordcount/scripts/wordcount.py",
"entryPointArguments": ["s3://amzn-s3-demo-destination-bucket/
wordcount_output"],
"sparkSubmitParameters": "--conf spark.executor.cores=1 --conf

spark.executor.memory=4g --conf spark.driver.cores=1 --conf spark.driver.memory=4g --
conf spark.executor.instances=1"

}
} 1

Ct2 oMo A= StartJobRun APIS AI235104 Spark JARS AldstE W2 HoiELCt

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "/usr/lib/spark/examples/jars/spark-examples.jar",
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"entryPointArguments": ["1"],
"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi --conf
spark.executor.cores=4 --conf spark.executor.memory=20g --conf spark.driver.cores=4 --
conf spark.driver.memory=8g --conf spark.executor.instances=1"
}
} 1
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OHEZE|701M RHE 2| W Hive THEHOIEIIM SUS TS HESHE HS Hive THEHIIE7H 448t
Oh OHE 252 71 £ SMASIM 7 ¥ e SMa9I2 T SMAE LIgE LI

property=valueE& At&3t0q Hive It2tO|E{ 2| YR E MBst= +4.
- HUE AESE B2 oHEEA0|M KM olo| YR E XNI5t= #4.

HEZIFo|ME MME5tE B9 runtimeConfigurationf YR 2 NS 5He F4.
- g 22|20 3 Amazon EMROIAM & 35tE Z/HMSHE 7.

O E

2l7o|Me| 7|8 2E &4 FH.
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A A
hive.exec.scratchdir EMR Serverless7} Hive ¢ A&t Sof 2 A| o}
ol2 MAMSHE Amazon S3 I%.
hive.metastore.warehouse.dir Hiveo| 2|4 Ef|0|£0f CH§t Cl|O|E{H| 0] A 2
Amazon S3 ¢ xl.
CHS Eolle MBI Hive £/81} Hive Y E MESte 22 AHoE = /Ue 7|224L0] L2 /U&L
Ct.
MEIX Hive £ X 7= 2k
M A 7127t
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dentialsProvider = AFLICE. .DefaultAWSCredentialsProvi
derChain
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A% A4 7|12ak

fs.s3a.aws.credent
ials.provider

hive.auto.convert.
join

hive.auto.convert.
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task

hive.auto.convert.
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task.size

hive.cbo.enable

hive.cli.tez.sessi
on.async
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) = 78k
hive.default.filef CREATE TABLE 22| 7|2 TEXTFILE
ormat el &34l CREATE TABLE

H230J|A{ STORED AS
[FORMAT] S X|Hste A< 0|

7tS WA|Xo 2 RiFolEt &
U&Lct.
hive.driver.cores Hive ECI0|B{ T2 M| A0 A} 2

& 0] .

hive.driver.disk Hive E2IO|HHe| C|A3 37]. 20G
hive.driver.disk.t Hive EEIOIHO| C|AT RFE. EZF
ype

hive.tez.disk.type Tez 2QAto| Claz 37|, xE
hive.driver.memory Hive ECIO|H{ Z 2 MATE A} 6G

8¢ HZ2| ¥. Hive CLI &

Tez Application Master= O]
HZZE SEEL 20%2 T
S5tH SFELICH

hive.emr-serverles Hive E2I0|H, Tez AM & Tez

s.launch.env.[ KEY] EfAT QI Z2 2D E Hived T
EMANMKEY 38 H-E
MYste M.

hive.exec.dynamic. DML/DDLOI|M S ZE[ME  TRUE
partition HAe SM.
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=S =ES 7|12k
hive.exec.dynamic. HEst ZE E= HIYA BEE  strict
partition.mode E MEEX| R E XIHst=

SM. dHs EoHE A

E RE IEME Ho{MmeE F

& CHHI|Stoq stLt ol&t el

M OtE|ME X|-Eg L ct H|Y

{4 2E0ME ZE TE|[MO]

Sxo=z s2ELIC
hive.exec.max.dyna Hive7t & d4st= %[ 8% 1000
mic.partitions ItE|M =
hive.exec.max.dyna HiveZt ZF OiH 2 ZA7| == 100
mic.partitions.per oM dd35t= =[CH S TiE]|
node M
hive.exec.orc.spli BI, ETL EE= HYBRID & & OF HYBRID
t.strategy LE7t of| & ElLiCt AL RE =&

T’g0| ot LICt BIOM = #

O] ATl B2, 25 AYA

of o M2 AlZhE AH|SIES

XIGgLCH ETLHME 28

Moo o B2 AlZtE AH|s

£ 5 X|=E LIt HYBRIDOI A

S golaslg JlHoR UM

AZE ™M= F SLE X|HE

L|C}.
hive.exec.reducers A7I9 37| 7182t 256000000
.bytes.per.reducer 256MBILICH 3 37(7t1G

Ql A2 =d2 47lo| H&7|E

A& ELct,
hive.exec.reducers Z|CH ZHAa7| . 256

.Mmax
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=S =ES 7|22k
hive.exec.stagingdir Hive7| E|O|E x| Li& & .hive-staging

hive.fetch.task.co
nversion

hive.groupby.posit
ion.alias

hive.input.format

hive.log.explain.o
utput

hive.log.level

hive.mapred.reduce
.tasks.speculative
.execution

hive.exec.scratchdir
£ Mol XIHE A380x| C|2|
B2 X[ dest= LAl
ntdg xXMEst= CI=EE[2
0|E.

NONE, MINIMAL EF = MORE 2}
& StLk7t o & ElLICE Hives
MENSt 2{2|E T FETCH Ef
A2 HERE = &L of
A KA AlZHo| =|ASHEL

Ct.

Hive7} GROUP BY 20{|M &
Qx| EHEE A E St

M.

7|18 &= ¥4l CombineHi
veInputFormat Of &
M7t & M5HH HiveInput
Format 2 MALICH

Hive 219| F{2[oi| CHEH =F &

-1 O
E=oi cHet HBE 7= M.

pIiN

Zt A 7|0l CHEH £ 7= A|=H
74 M. Amazon EMR

S Mo o

10.x O|5tol| M EF X| 4 E LICE.

MORE

FALSE

org.apache.hadoop.
hive.ql.io.Combine
HiveInputFormat

FALSE

INFO

TRUE
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BA

A&
= O

hive.max-task-cont
ainers

hive.merge.mapfiles

hive.merge.size.pe
r.task

hive.merge.tezfiles

hive.metastore.cli
ent.factory.class

hive.metastore.glu
e.catalogid

hive.metastore.uris

hive.optimize.ppd

hive.optimize.ppd.
storage

Ad404
=o

Z|cH S Al Z4El|lo|H &=, 7=
O M2 2[o o 4t2 &=35t0d
HQ o Ef AT MM AR

st= A 7tsE HE2EE 4

W ME HHol EL W 52 o
Yol B Ele 4.

Tez DAG 20| 22 ot &
g 7He M.
IMetaStoreClient QIE{m|
O|AE FEHs= AXNE MM

ot WEZ 22§A 9| 0|8,

Glue OIO|E{ ZIEI 227} AWS
HIEFAE 0] A& S S K|TF &
AT CHE AWS H| & of| A AlSH
Ele 2 o] A& S0l

ID AWS A lL|ct.

HEtAE0]| EEt0|HET} 2
HEFA E ofol| 4Z5HE O Ab
83t= Thrift URI.

ZOX FAC2E 7 4.

AER|X| gHEE{0i CHEF =7
A FACIR2E HeE SM.

o
>

1000

TRUE

256000000

FALSE

com.amazonaws.glue
.catalog.metastore
.AWSGlueDataCatalo
gHiveClientFactory

NULL

NULL

TRUE

TRUE
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hive.orderby.posit Hive7} ORDER BY E0i|M & TRUE
ion.alias x| HEE ABSEE ot=

SM.
hive.prewarm.enabled Tezol| CHEt ZHEO[L o QEE FALSE

HAe M.
hive.prewarm.numco TezOf CHaH of| @& Z4E|O[Lq 10
ntainers T,
hive.stats.autogat HiveZ7} INSERT OVERWRITE TRUE
her BH Sof 7| SHE A2

2 sHIEE ot M.

hive.stats.fetch.c HEIAE 0|0 & SH| 7K FALSE
olumn.stats RUIE Ie M. g Ut EHe

™A SH 7tX27| H|&0| B

o] & &= /U&Lch.
hive.stats.gather. partialscan 2 noscan& 10
num.threads M HZo| otE|ME H|O|Z o

CHa AHE 5t ABE <. 0]

= StatsProvidingReco

rdReader € T35tE T

&4 Al(0d: ORC)ONI 2 MR =L

Ct.
hive.strict.checks {748t Cartesian 221 HAFE  FALSE
.cartesian.product 7HAe M. olz{Et AAto M=

FHEfAlQH (WX ZQN)E 518

St X| ef&Lct
hive.strict.checks A ol o™ HA % TRUE

.type.safety
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) = 7|2t
hive.support.quote NONE EE= COLUMNS| gto[off  COLUMN
d.identifiers AFEIL|CH NONE2 AlEdXtof &

Aot UE EXCFREES

olo|gfLICt COLUMNE & 0|8

o]l ZE BRIV Z&HE = US

£ o|O|gfLct.
hive.tez.auto.redu Tez A8 &4 7| EHE 2| 7| TRUE
cer.parallelism s2 7i= M. Hives= 0iT15]

ClloIEf 27|18 ol S5tn W

M2 ol FS AYELICE Tez

= AAHEIAO E 37U|E

MZ 25T o el HE}

Al &8 ZHELICE.
hive.tez.container TezElAT ZZMAT AIEE 6144
.size HEZ2| &.
hive.tez.cpu.vcores Zt Tez EfA 0] AFEE F 04 2

_JI\_
hive.tez.disk.size Zt A3 ZAHE|o|LHe| Az 20G

hive.tez.input.for
mat

hive.tez.min.parti
tion.factor

hive.vectorized.ex
ecution.enabled

37|

Tez AMOIAM 28 MME |Et
olad 34 Al

H— ST

s A4V EHHE XM2E A
TezO| M X|H5t= #47(2| &
st

HIE|SHE 22| A ZEE 7
= SM.

org.apache.hadoop.
hive.qgl.io.HiveInp
utFormat

0.25

TRUE
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A% A4 7|12ak
hive.vectorized.ex | Aol A & HE{st 2 TRUE
ecution.reduce.ena CE #Hes SM.

bled

javax.jdo.option.C
onnectionDriverName

javax.jdo.option.C
onnectionPassword

javax.jdo.option.C
onnectionURL

javax.jdo.option.C
onnectionUserName

mapreduce.input.fi
leinputformat.spli
t.maxsize

tez.am.dag.cleanup
.on.completion

tez.am.emr-serverl

ess.launch.env.[ KEY]

JDBC HIEtAE0{2| EE}O|H
oA 0|8.

HE}AE 04 O|O|E{H| 0| A 2} ¢
Al 5.

JDBC MIEtAE0{2| JDBC A
2 2.

HEFAE 0 C|O|E{H[ 0| A 2L ¢4
Z2E ALER 0|5,

2123 &¥410| org.apach
e.hadoop.hive.ql.i
o.CombineHiveInput
Format Q! B3¢ B& A& &
2&o| x| 37|. ko] 00|™
Mgtol eig S LIEFHLICE.

DAG7} 22 F ] MHZ o|o|E
ME|IE 7HE SM.

Tez AM Z 2 M[AO0|M KEY
374 HAZ MX5= 2
M. Tez AMQ| B2
hive.emr-serverles
KEY] 2k

|7|'2
A L—

s.launch.env.[
= AMEo|gfLCt

org.apache.derby.j
dbc.EmbeddedDriver

NULL

jdbc:derby:;databa
seName=metastore_d
b;create=true

NULL

TRUE
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=ES MH 7|22k
tez.am.log.level EMR Serverless7} Tez App INFO

Primaryol| < si= FE 2Z
A X
B
tez.am.sleep.time. EMR Serverlesss AMZ=E 2 0
before.exit.millis H % 0| 7|zt o|Fof ATS O[H
EE FAlat{of gFLCt.
tez.am.speculation Bl EjAT o] F£7[X AlE0| FALSE
.enabled THEE M. 0| 7|52 &
R EfA3IEF E= =8 H
Moz Qlel =2|H AME )
Y XA AlZHE Eol= O =
20| & &= &Lt Amazon
EMR 6.10.x O|3t0{| A Bt X[ ¢
ELct.
tez.am.task.max.fa EfA T of Aulst| Mol &7 3
iled.attempts EfA 3 of CHal ATfE = U=
Z|oh A &5 0] =RlE =58
o2 ZFEE AZE AHbtol =
gotx| ek &LCt
tez.am.vertex.clea DESESHEAJMEE A 0
nup.height L Tez AMOIM HEILA ME
ClOIEHE AtAlst= Hal. gt
0| 00|™ 0| 7|= 0| THEILCY.
Amazon EMR H{Z 6.8.0 0| 4f
oM O] 7|s& K| & Lct.
tez.client.asynchr EMR Serverless7t Hive E2t FALSE

onous-stop

O|HE

HES

Z =2 35t7| Toi ATS Of

FASIESE st SM.
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=S =ES 7|22k
tez.grouping.max-s JEstE 2ol 37| 48tHE 1073741824
ize O|E). O AM|&8F2 X|Ltx|H 2

=82 gxguc
tez.grouping.min-s JgstE 2ol 37| stekHt 16777216
ize O|E). O| M8t L{F B2 &

L|

tez.runtime.io.sor
t.mb

tez.runtime.unorde
red.output.buffer.
size-mb

tez.shuffle-vertex
-manager.max-src-f
raction

tez.shuffle-vertex
-manager.min-src-f
raction

TezOl M Cl|A 0] RIZ] AMK|

SfE de A8 Ko 37|,

EMR ServerlessOf| A 4xH H
A0 CHEt RE EJATE of
oF5t7| Hofl RF235HoF 5t &
A EjA3 9| HIE(ScatterGa
ther 91Z49| BL). x|
HEIA A of|2fe &H|7t

E & == min-fract
ion ~max-fraction A}O|
M MEo=z ZHELICE 0]
U2 7188 £ tez.shuff
le-vertex-manager.
min-src-fraction & &
o= d™ELICH

EMR ServerlessOfl A 4XH H
ElA 0 CHEt EfAT E of 25t
7| ®of gtZsfof stE AA
EiA3 9| H|Z(ScatterGa

ther Q19| &A<2).

Z|™Mo| Zt2 Tez ElA3T M2
2|2 J|eto 2 AHAFEL|CE,

Z|™Mo| 7t Tez EHA3T HIE
2lE 7|9t 2 HAELICH

0.75

0.25
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A4 X4
=c

tez.task.emr-serve
rless.launch.env.[
KEY]

tez.task.log.level

tez.yarn.ats.event
.flush.timeout.mil
lis

Ad404
=o

Tez EfA T ZZ MAO|M KEY
B HeE dYste M.
Tez 230 AL 0| g2
hive.emr-serverles
s.launch.env.[ KEY] &t

£ AMYolgfLct.

EMR Serverless7} Tez EfA3

E
of Mste RE 2Y SE.

S 257| ™oi OlHE 7} £
AlE 7R AMO|A{ Z|CtE{oF
st =|CH AlZt.

o
>

INFO

300000

Hive 254 ol A|
CHE FE of|XM|o| M= StartJobRun APIE AFE 35104 Hive #H2IE A&SI= &S Eo{ELICT

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"hive": {
"query": "s3://amzn-s3-demo-bucket/emr-serverless-hive/query/hive-
query.ql",
"parameters": "--hiveconf hive.log.explain.output=false"
}
'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://amzn-s3-demo-bucket/emr-serverless-hive/
hive/scratch",
"hive.metastore.warehouse.dir": "s3://amzn-s3-demo-bucket/emr-
serverless-hive/hive/warehouse",
"hive.driver.cores": "2",
"hive.driver.memory": "4g",
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"hive.tez.container.size": "4096",
"hive.tez.cpu.vcores": "1"

]
}I

EMR Serverless Samples GitHub Z|Z X|E 2|0]| M Hive &S Aists WiHof Cist F7} o~ E 3t

£ & A&LICH

FX| St AI_u_Hol- 7;|-o-|2 AH=soz

I 3 EMR Serverless7| 24 A E CHE 718 JA(A

o

fick

rdof CHEH 2] S-S EAststed 2ol CHEE RHA|E HAE M™HELICH RHA|Z HAS oA
2t AlIiEt™ EMR ServerlessOl A 28 XIS o2 MA|ZSIE S HEELICEH HHR| 2] L AEE|
Al 2t D50 CHSH AHA| = A0 X| |22 AL AlE|of at 2 S2d8 AL A} K& Ehu|ct
CIS EolME x| L AE2|Y &Q] ZF 2tQf 5 240| S &1} 0|2 H|m &hL|Ct.
Batch &4 AEZ|A &
712 s%t g CHA| Al&SHR| ot &L O Z2Z|7o|M0| 4 AldHE}
Ct. = SotMIEQEE MME
B2 &A Xt MRS AT
ghLCk.
KAIE x| Hi x| 2t doll= M3 ZRIET} AEZY A2 X3 EQIE
21O B 2 EMR Serverless= £ X|§HstE2 2, Amazon S39]
FM HMSEE CHA| 2Me A XMIZEQIE Y x|of HEIY A&
aigtLct. ol ZIg 48 E HESE

Ct. EMR Serverless= X3 X
QlEO|M =t Al K7y E
LICt. RtAIEH LHE 2 Apache
Spark 44 A{2| Recovering
from failures with Checkpoin
J_ xl-x °|.A-|| o



https://github.com/aws-samples/emr-serverless-samples/tree/main/examples/hive
https://spark.apache.org/docs/latest/structured-streaming-programming-guide.html#recovering-from-failures-with-checkpointing
https://spark.apache.org/docs/latest/structured-streaming-programming-guide.html#recovering-from-failures-with-checkpointing
https://spark.apache.org/docs/latest/structured-streaming-programming-guide.html#recovering-from-failures-with-checkpointing
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Batch &5 ¢] AED|Q &
Z|CH KA Bl Z|CH 103|2] RHA|EE {28 AEZY Aoz 7|18 MBS
L|CF. ABHAl & X[ Mo Z[s0] /(U2

S 2 1Az Folz A& Aolist
T o E 2|7 0|ME2 Y RHA|
T & SXIELCH 1Az LY 7]
2 MAlZ = 53|
Ol A= H+E 1~108[2 7
g8 = A&Lich =) Al &
£ A8 K| EE + &L

P fO[ 10| MA|=E =2

StX| efES LIEFELICE

EMR ServerlessO|AM 242 RHARMSIE D 6t A HEZ S QIEHIANSIEZE Al Tt AR
xl-o-lo|/~E<l;| 7<7|E C

EMR Serverless APl 2¢1 = AWS CLI £ AF23510q 2] S 242 v47450 L} 2y = g2} atad
El MEof| HMAELICEH AFAMIEH LI 2 EMR Serverless AP| SFLIAE 2 X 5HA|

72X o2 EMR Serverless= Hi x| &S M A-SHR| t&L|Ch Hix| Zdofl CHEt RHAI= & & 45}
StEdT HiR| 2Fd Al S AIZFE [ maxAttempts ItEHO|E{E F AT LICH maxAttempts THEtO(|E
£ HiR| ZFdolgt MEELICE Z7[28f2 1LICh 22 ChA| A™stx| ef&E elo|gLc S8kl

= — HA L—

2t 2 1~10(3H Z&f)Lict

.

CHS HIMME 2Hd S AIZTE M zICH 10382 Al A& X|Hsts WS Eo{ELICH

aws emr-serverless start-job-run
--application-id <APPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--mode 'BATCH' \
--retry-policy '{
"maxAttempts": 10
'\
--job-driver '{
"sparkSubmit": {
"entryPoint": "/usr/lib/spark/examples/jars/spark-examples-does-not-
exist.jar",
"entryPointArguments": ["1"],

119

2
e
il
ri

o


https://docs.aws.amazon.com/emr-serverless/latest/APIReference/Welcome.html
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"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi"

EMR Serverless&= AEEI“' 7;“.’;.'OI AlIiEr A2 AEZ|Q Zed2 K&t Q10| RA|E&HL|CH 278 £
o= axFailedAttemptsPerHourE AlE3l0{ AEE|Y &
k= Ct. O| m2t0|E{E A& 3T EMR Serverless0il A R Al
EE §X|3F7| 1A|7._F 7&|0ﬂ Bl 3‘-| CH Al A= HHE X[HE = J&LICH 7222 5L Ct. 5
=

AN EH

aws emr-serverless start-job-run
--application-id <APPPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--mode 'STREAMING' \
--retry-policy '{
"maxFailedAttemptsPerHour": 7
A\
--job-driver '{
"sparkSubmit": {
"entryPoint": "/usr/lib/spark/examples/jars/spark-examples-does-not-
exist.jar",
"entryPointArguments": ["1"],
"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi"

} 1

gt CHE Shed AU AP 512 ALS5H0Y Aol CHE S ¢S 4 AUALICH o8 S
GetJobRun X+dT} 87 attempt TEtOIEIS AFS 504 S5 Xhed AISof CHEH M =
A E H
—_ =

o
= QU&LICH attempt ItEtOIEHE Z&SHK| ol G2 A2 =0 Aol OiEF EE

>-I>

aws emr-serverless get-job-run \
--job-run-id job-run-id \
--application-id application-id \
--attempt 1

ListJobRunAttempts X2 &¢] A

02

at

rk

HAE D E Aol OiE HEE grerErolct

aws emr-serverless list-job-run-attempts \
--application-id application-id \
--job-run-id job-run-id
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GetDashboardForJobRun 2 =] AldE 2|5l o Z 2|7 0| Ulof HM|ASH=E O AR SHE
URLES MAIStT gherst|ct. attempt II2HOIE{E AI26IH EX Ao CHSt URLE 7HME2 £ &
LIC} attempt DI2HOIEIE Z&SIX| &t AR U2 =AM A|Zof CHEt HEE HErErLICt

aws emr-serverless get-dashboard-for-job-run \
--application-id application-id \
--job-run-id job-run-id \
--attempt 1

P
N
n
29
Ii>
C

IE AH O|HHIE EMR Serverless “?=1 AR KA

EMR Serverlessﬂ i RHA|E & ujotct AHA| 22 ME 7 MA=L|CH EMR Serverless7t 504

MX| et olg{gt E2E Amazon S3 2! Amazon CloudWatcho]| '“é*%* = JULEF 37| #I EMR
Serverless= S3 21 ZZ 4l CloudWatch 21 AEZ2| 0|2 0| & Alof| 2ol A|E HSE ZEFIEE

HFAE FIHehLch

Ch22 i & 4lol CHEt ol RIQILICE.

'/applications/<applicationId>/jobs/<jobId>/attempts/<attemptNumber>/".

O| EAlE AF235HH EMR Serverless7t ZF 24 A= 0] CHE 2 & 23 & Amazon S3 2! CloudWatch
O X|HE! x|l AIAIE &= U&LICEH REMEH LIS otEE{H 27 HE S XML,
(® Note

AE 2| 2ol MEF o] HF At
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EMR Serverless= MA|=7F 2 M3IE 2 E HIX| 2] 2 2
HAIZ AL LT
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/logging.html
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EMR ServerlessO| CHEF HIEFAE 0] 7+

Hive BIEFAE 0f= A 7|0}, THEIM 0|8 L ClolE| R 82 ZHstod ElolZo] Ciet 7= HEE X&s}
= 59 BS54 QIxIYULICH EMR ServerlessS AFZ 51 THol| HA AT 4 9l= HIEFAE0{0lA] Of
elol2 HEtHIoIEIE SXIE 4 QL

Hive HIEFAEO{0f CHEF = 7HX| &M 0] AU &LICH.

« AWS Glue CI|O|E{ 7}Ef 21
« 2|8 Apache Hive HIE}A E 0

Glue HIO|E{ ZIEF 205 AWS HE}AEO{Z Al

Glue Cl|lO|E{ FIEF 23 E& AWS HEIAEO{ZE AL 5T S Spark 2! Hive &S +4& = U&LICH E
T HEFAE 07} ZER35H7{LE 0424 o Z 2|7 0|, MH|A EE= AWS HHO|M HIEFAE0{E 2R 6H0F
She 20l 0| +ME AIE35te 2ol E4LICE oIo|E ZHEFZ10] CHEH XFAISH LI 2 AWS Glue O

OlE| ZIEf 2 ®R7|E EZ5HMI2. AWS Glue 2 201 CHEH XEAM|IEH LIS AWS Glue 222 X5l
M.

ofZ2|7io|M AWS A 1t
Serverless g & o= M'SL—IEl' AWS 74|7é§.

AWS Glue CIO|E{ 7t 20 74
Data CatalogE T45t2{™ AI& & EMR Serverless O Z2|71|0|MH &S MEAELICE
Spark

EMR StudioE AM&3+0{ EMR Serverless Spark OHZ 2|7 0|M0f| M 2t d2 Al&™stE B Glue O
OlE{ ZtEf 27} 7|2 AWS HIEtAE 0{]L|Ct,

SDKs At& 3t 39 &Y A&#O| sparkSubmit Zt2tO]
Elcom.amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactoryO|
M spark.hadoop.hive.metastore.client.factory.class +48E€ Z AWS CLIAHErL|

Ch. CHS oMol M= AWS CLIZE AF23H04 Data CatalogE FA5HE WS EodFLICH

aws emr-serverless start-job-run \
--application-id application-id \
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--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {

"entryPoint": "s3://amzn-s3-demo-bucket/code/pyspark/

extreme_weather.py",

"sparkSubmitParameters": "--conf
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSG]
--conf spark.driver.cores=1 --conf spark.driver.memory=3g --conf
spark.executor.cores=4 --conf spark.executor.memory=3g"

}
3

L= Spark ZE0IM M SparkSessions MAE f O] 78S MHE &= QU&LICH.

from pyspark.sql import SparkSession

spark = (
SparkSession.builder.appName("SparkSQL")
.config(
"spark.hadoop.hive.metastore.client.factory.class",
""com.amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactory",

)
.enableHiveSupport()

.getOrCreate()

# we can query tables with SparkSQL
spark.sql("SHOW TABLES").show()

# we can also them with native Spark
print(spark.catalog.listTables())

Hive

EMR Serverless Hive O Z2|7{|0|M 2] B Data Catalog7} 7|&€ HEIAE0{QILICH &, EMR
Serverless Hive O Z 2|71 0|0 M E 2 A& SHH Hive= OHE 2|7 0|4 AWS HIH 1t S et
ClOIE ZIEf 20| HEIAEO| HEE 7 I—EH—I Ct. Data CatalogE MIEFAEO0{Z ALE3H7| 2|5H
7ha Zetol|d! 22 E(VPC)7F HREHK| 8

[z}

Hive HIEtAE 0] Ef|0|E20f XM ASE{T AWS Glued| CHEH IAM T8 A7 of AHE=El T4 AWS

Glue dXg FIIELICH
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https://docs.aws.amazon.com/glue/latest/dg/getting-started-access.html
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EMR Serverless & AWS Glue OIO|E{ ZIE 2701 CHEF W xF HH HAM[A 7o

EMR ServerlessO| CH8t W&t 7H|H HMHAE MASHE{T T AWS A™ECHS ol 222l L|Ct.

« AccountA - EMR Serverless OZ 2|70 MAEH AWS HE 2lL|Ct.

[N -]
« AccountB - EMR Serverless 10| M ASEE AE5E{= AWS Glue Cl|O|E{ ZIEF 2271 AWS

AE ZEtE ot

1. AccountBo| #2|xt EE&= 7|E} £21E X4 ZHO| AccountB2| Data Catalogdl 24
Mg 04725l oF gLIct O M2 AccountB FIEHZ 9| B|AANM BYE 8T = U=

AccountA¥ Wkl #HH HEHE Fo{gL|ct.

JSON

"Version":"2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:CreateDatabase",
"glue:GetDataBases",
"glue:CreateTable",
"glue:GetTable",
"glue:UpdateTable",
"glue:DeleteTable",
"glue:GetTables",
"glue:GetParxtition",
"glue:GetPartitions",
"glue:CreatePartition",
"glue:BatchCreatePartition"”,
"glue:GetUserDefinedFunctions"

]I

"Resource": [
"arn:aws:glue:*:123456789012:catalog"

1,

"Sid": "AllowGLUEGetdatabase"
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}
2. g0l AccountB2| Data Catalog E|A&A0| HMAE = JEF AccountAd| A EMR Serverless
It HEFQ] &of IAM HAE FIHELICH
JSON

"Version":"2012-10-17",

"Statement":

{

[

"Effect": "Allow",
"Action": [

"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:

1,

GetDatabase",
CreateDatabase",
GetDataBases",
CreateTable",
GetTable",
UpdateTable",
DeleteTable",
GetTables",
GetPartition",
GetPartitions",
CreatePartition",
BatchCreatePartition",
GetUserDefinedFunctions"

"Resourxce": [
"arn:aws:glue:*:123456789012:catalog"

1,
"Sid":

e

"AllowGLUEGetdatabase"

12
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Spark

CHZ oflX|Qt 20| spark.hadoop.hive.metastore.glue.catalogidoilAd
sparkSubmitParameters £482 AMELICt. AccountB-catalog-id& AccountB2l
Data Catalog ID2 HF&L|LC}.

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/scripts/test.py",
"sparkSubmitParameters": "--conf
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.A
--conf spark.hadoop.hive.metastore.glue.catalogid=AccountB-catalog-
id --conf spark.executor.cores=1 --conf spark.executor.memory=1g
--conf spark.driver.cores=1 --conf spark.driver.memory=1g --conf
spark.executor.instances=1"
}
A\
--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket/logs/"
}
}
}l

Hive

CHS olX|Qt 20l hive.metastore.glue.catalogid EF MM hive-site 48 4™
g LCh AccountB-catalog-idE& AccountBl| Data Catalog IDZ HbELICE

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{

"hive": {

"query": "s3://amzn-s3-demo-bucket/hive/scripts/create_table.sql",
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"parameters": "--hiveconf hive.exec.scratchdir=s3://amzn-s3-demo-bucket/
hive/scratch --hiveconf hive.metastore.warehouse.dir=s3://amzn-s3-demo-bucket/
hive/warehouse"

}

A\
--configuration-overrides '{
"applicationConfiguration": [{

"classification": "hive-site",
"properties": {

"hive.metastore.glue.catalogid": "AccountB-catalog-id"
}

3]
}I

Hive A3 Z/E0|A ADD JARZS AF25t0d EX JARS F7IE £ &LICH £71 I A2 AWS
Glue ClIO|E{ ZIEt 2 AF2 Al T2 ALEE B XFHM2.

Q|2 Hive HIEtAE 0] AFE

Amazon Aurora === Amazon RDS for MySQLI} Z2 2|8 Hive HEtAE0{0f| AZS =S EMR
Serverless Spark 2! Hive 22 78 = U&LICt O] MM A= Amazon RDS Hive HEFAEO{E
MHEstn, VPCE FEstH, 2IF HEIAEO{E AESES EMR Serverless 22 Fdst= Y2
MEgrLC

Q|8 Hive HIEfAE 04 MM

1. VPC Mol x|&o et Zeto|8! MEYI0| &= Amazon Virtual Private Cloud(Amazon VPC)E
Mgglct.

2. M Amazon VPC % Z 20|28 HEYE AI&35104 EMR Serverless Ol Z2|71|0|M S M4 EHLICt
VPCOl A EMR Serverless Ol Z 2|70l 2 FAstE B HX x|&sH ZF Mol CHalf EF24x
HEQ3 QIE|HO|AE =2 H|XMJELICt J8{™ X|HE 2ot aF0| siE HESRIT QIE{H o|A
off 4Z4gtLIct. o= Al 5t o E2FH 0| HMIA Ao 7|S 0| XIHELICE VPCE MH5H= 4e
ofl CHt XEMIEH LI 2 Ollo|E{ofl 2445t == EMR Serverless OHZ 2|71 0| M0of| CHEH VPC M| A
T MMEE XML,

3. Amazon VPC2o| Z2}0|8! MEU|AM MySQL E = Aurora PostgreSQL G| O|E{H|O|A S A A5t
LICt. Amazon RDS O|O|E{H|O|A 4 ghedof CHEF REAIEH LH& 2 Amazon RDS DB QIAEIA

M2 wxstMe.

L

I
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https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-hive-metastore-glue.html#emr-hive-glue-considerations-hive
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Amazon EMR Amazon EMR Serverless At MM

4. Amazon RDS DB QIAEAA £=Zdo| CtAH|of 2t EMR Serverless 29t 71 £0{AM JDBC 12 &
&5t 5 MySQL == Aurora Ci|O|E{H|O[A o] 2ot T & E =g LICt. EMR Serverless 22t 1
E = 5tLI0JAM RDS E9F O E0f QHIRE EEH“' -FP"% ZFI7FLICt

7y ZZEEE ZE He EnTS
ZETCP TCP 3306 emr-serve
rless-sec
urity-group
Spark M T4
JDBC Al
Amazon RDS for MySQL EE = Amazon Aurora MySQL QIARAE 7|82 2 Hive HIEFAE 040 0
A5t = EMR Serverless Spark O Z2(71|0|ME F4d5t2i™ JDBC 122 AP%E L|Ct 2 Ao
spark-submit Z}2FOIE{0M --jarset &7 mariadb-connector-java.jare MEELICEH

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/scripts/spark-jdbc.py",
"sparkSubmitParameters": "--jars s3://amzn-s3-demo-bucket/mariadb-
connector-java.jar
--conf
spark.hadoop.javax.jdo.option.ConnectionDriverName=org.mariadb. jdbc.Driver
--conf spark.hadoop.javax.jdo.option.ConnectionUserName=<connection-user-

name>
--conf spark.hadoop.javax.jdo.option.ConnectionPassword=<connection-
password>
--conf spark.hadoop.javax.jdo.option.ConnectionURL=<JDBC-Connection-
string>
--conf spark.driver.cores=2
--conf spark.executor.memory=10G
--conf spark.driver.memory=6G
--conf spark.executor.cores=4"
}
LN
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--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket/spark/logs/"

}I
CtS 2= oAM= Amazon RDSO|A Hive HEFAE0{Qt &5 X &3l = Spark TIU™ A3 R EQILIC.

from os.path import expanduser, join, abspath
from pyspark.sql import SparkSession
from pyspark.sql import Row
# warehouse_location points to the default location for managed databases and tables
warehouse_location = abspath('spark-warehouse')
spark = SparkSession \
.builder \
.config("spark.sql.warehouse.dir", warehouse_location) \
.enableHiveSupport() \
.getOrCreate()
spark.sql("SHOW DATABASES").show()
spark.sql("CREATE EXTERNAL TABLE ‘sampledb’. sparknyctaxi’( dispatching_base_num’
string, ‘pickup_datetime’ string, ‘dropoff_datetime’ string, ‘pulocationid’® bigint,
"dolocationid’™ bigint, ‘sr_flag® bigint) STORED AS PARQUET LOCATION 's3://<s3 prefix>/
nyctaxi_parquet/'")
spark.sql("SELECT count(*) FROM sampledb.sparknyctaxi").show()
spark.stop()

Thrift AH|A AFR

Amazon RDS for MySQL EE£ Amazon Aurora MySQL QIAEIAE 7|HtO 2 Hive HIEFA E0{0f| ¢
A5t == EMR Serverless Hive OfEZEZ|7{|0|ME FHE & AU &LICt 0|& =&5l2{H 7|& Amazon
EMR 2 2HAE Q| 7|8 =20 M Thrift HHE A ELICE 0] M2 EMR Serverless 5 7142 B
=3}5l= ol AFE Thrift M 7F Q1= Amazon EMR 22{AE{7} 0|0] = Aol MEHehL|ct.

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/thriftscript.py",

9[% Hive HIEFAE O] AFE 129



Amazon EMR Amazon EMR Serverless At MM

"sparkSubmitParameters": "--jars s3://amzn-s3-demo-bucket/mariadb-
connector-java.jar
--conf spark.driver.cores=2
--conf spark.executor.memory=10G
--conf spark.driver.memory=6G
--conf spark.executor.cores=4"
}
AN
--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket/spark/logs/"

} 1

CIS 2= oAM= Thrift T2EEZ 2 AFE 35104 Hive HIEFAE 00 @125t T AT RE
(thriftscript.py)&LICt hive.metastore.uris £42 2|5 Hive HEFAEO{MAM 2= & M
MatofF ct.

from os.path import expanduser, join, abspath
from pyspark.sql import SparkSession
from pyspark.sql import Row
# warehouse_location points to the default location for managed databases and tables
warehouse_location = abspath('spark-warehouse')
spark = SparkSession \
.builder \
.config("spark.sql.warehouse.dir", warehouse_location) \
.config("hive.metastore.uris","thrift://thrift-server-host:thift-server-port") \
.enableHiveSupport() \
.getOrCreate()
spark.sql("SHOW DATABASES").show()
spark.sql("CREATE EXTERNAL TABLE sampledb. sparknyctaxi ( ‘dispatching_base_num’
string, ‘pickup_datetime’ string, ‘dropoff_datetime’ string, “pulocationid’® bigint,
“dolocationid’™ bigint, “sr_flag® bigint) STORED AS PARQUET LOCATION 's3://<s3 prefix>/
nyctaxi_parquet/'")
spark.sql("SELECT * FROM sampledb.sparknyctaxi").show()
spark.stop()

Hive &M 74

JDBC At
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Amazon RDS MySQL == Amazon Aurora A A0 M Q|8 Hive CI|O|E{HIO|A {|XIE X|H35tE{=
A2 7|2 HEIAEN FHE Yolg = JU&LICH

(® Note
HiveOl M HIEFAE 01 Efl 0|2 0fl CHEH Of2] 47|18 SAlol £8E + UsLICH T F2AE A
OloM HEtAE O] HEE SRots 49, SLE IHIEP\Eoi Elo|£ 2| CtE mtE|Mof A1 R
x| ef2 g, SAlol SYE HEtAEO] E|O[S 0 AX| B =5 sH{oF BfLICt.

hive-site E/0|M CtS TS L5104 2IF Hive HEIAEO{E & 43 ELICH

{
"classification": "hive-site",
"properties": {
"hive.metastore.client.factory.class":
"org.apache.hadoop.hive.ql.metadata.SessionHiveMetaStoreClientFactory",
"javax.jdo.option.ConnectionDriverName": "org.mariadb.jdbc.Driver",
"javax.jdo.option.ConnectionURL": "jdbc:mysql://db-host:db-port/db-name",
"javax.jdo.option.ConnectionUserName": "username",
"javax.jdo.option.ConnectionPassword": "password"
}
}

Thrift AE ALS

Amazon RDS for MySQL EE = Amazon Aurora MySQL QIAEIAE 7|80 2 Hive HIEFAE 010 ©
A5t = EMR Serverless Hive O EE2|7{[0|ME T EE = UELICH O|E =&5tE{™ 7|&E Amazon
EMR 22{2E9| M@l == Thrift MEHE AT LICE. O] FM2 Thrift MEHE A& St EMR
Serverless 24 7142 A8 3l24E Amazon EMR 22{AE{7} 00| /= A0l XE&hL|ct.

EMR Serverless7t #2 Thrift HEFAE 00| HMHAE = JUESH hive-site ERMMCIE E2 A
XMetL|Ct 2|8 Hive HIEFAE 0|0 S1E 2 hive.metastore.uris £432 AXsloF &hL|Ct.

"classification": "hive-site",
"properties": {
"hive.metastore.client.factory.class":
"org.apache.hadoop.hive.ql.metadata.SessionHiveMetaStoreClientFactory",
"hive.metastore.uris": "thrift://thrift-server-host:thirft-server-port"
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}

EMR ServerlessOllA{ AWS Glue C} S FIEF 20 HS X &

AWS Glue Ct& 20 HE F XM EH S35 EMR Serverless OfZ2|70|ME & £+ &
LIC}. CH2 oMol MHE AWS Glue CHE FHEf 21 HIE X0l A EMR-S SparkE A5t dHg &
o{E&LICt.

CHE ZIE 23 HE F X0l CHaH AFMIS| 2 otE 4™ Amazon EMRO|A SparkE A& 3504 AWS Glue
Data Catalogl| Ct &S FIEI 20 HE X 5 YS HESAML.

lceberg & AWS Glue |O|E{ 7HE 219} & 7H Redshift Managed Storage(RMS) AHE
CtZ 2 Iceberg2t AWS Glue Cl|O|H 7t 200 S &2 ?|5H SparkE Fdst= WS 2Eo{ELICt

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/myscript.py",
"sparkSubmitParameters": "--conf spark.sql.catalog.nfgac_rms =
org.apache.iceberg.spark.SparkCatalog
--conf spark.sql.catalog.rms.type=glue
--conf spark.sqgl.catalog.rms.glue.id=Glue RMS catalog ID
--conf spark.sql.defaultCatalog=rms

--conf
spark.sql.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions"
}
}I
ST F7IHE10] Y= ElolE2| ME FEl:

SELECT * FROM my_rms_schema.my_table

Iceberg REST APl & AWS Glue G|O|E & 212 & 7H Redshift Managed
Storage(RMS) AlE

CI= 2 SparkE Iceberg REST ZIE 29 &1 &S5t & T#+45t= &2 Eo{ELICt

aws emr-serverless start-job-run \
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https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-multi-catalog.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-multi-catalog.html
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--application-id application-id \

--execution-role-arn job-role-arn \

--job-driver '{

"sparkSubmit": {

"entryPoint": "s3://amzn-s3-demo-bucket/myscript.py",
"sparkSubmitParameters": "
--conf spark.sql.catalog.rms=org.apache.iceberg.spark.SparkCatalog
--conf spark.sql.catalog.rms.type=rest
--conf spark.sql.catalog.rms.warehouse=Glue RMS catalog ID
--conf spark.sql.catalog.rms.uri=Glue endpoint URI/iceberg
--conf spark.sql.catalog.rms.rest.sigv4-enabled=true
--conf spark.sql.catalog.rms.rest.signing-name=glue

--conf
spark.sql.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions"
}
}l
FHEF230] = EO|22| ME A2l

SELECT * FROM my_rms_schema.my_table

QIF HIEtAEO] AME Al T2 AFE

« MariaDB JDBC2} & & |= Cl|O|E{HIO|A E MHIEFAEO|E F& = QU&LICH 0|28 o|O|E{H| O]
A 9| o 2, RDS for MariaDB, MySQL, Amazon AuroraZ}t & LIC}.
- HEIAEO|E KIS 2 7|3 E|X| et &LICH HEFAEO0{7} Hive HTC| A7|OLE X 7|5HE|X| of2
AR Hive A 7|0t =7 & AHSELIC.
« EMR Serverless= Kerberos Q152 X|&5tX| &t &LICH EMR Serverless Spark &= Hive 2401 A
= Kerberos 2153 &7 Thrift HEFAEO] MHHE AL E = i&LICE
- OIS FIHEO HE +ZE M8SES VPC HMAE FHFLICH

EMR ServerlessOl A CFE AWS 7% 2| S3 H|O|E{ Al A

& AWS HH0{| A Amazon EMR Serverless 242 A&t CHE H ™o &8 Amazon S3 B{Z! 2] O
o| HO|X|

O|E{0f| HMASIEE £ 8E = AWS U&LICt. ol M= EMR Serverless0i| A S30i CHEF

A AE HMAE FHots S dYFLICH

EMR ServerlessO| M Al¥E|= &{2 S3

A HZ! M2t = U E g2 AFE5104 CHE AWS A& o
M Amazon S32| CJ|O|E{of] HAM|AE 4 Ql&L

2| MHELAEO] AFE Al Ed AT 133


https://cwiki.apache.org/confluence/display/Hive/Hive+Schema+Tool
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M Z=A

—

Amazon EMR ServerlessOf| CHEt Wi 74[H M AE MH5HE{TH F AWS HHo| 22218 AEHOAM
todg etz ghuct.

« AccountA - Amazon EMR Serverless O Z 2|7 0|2
E ™M™ X*Oﬂ O| A™o CtSt 22 &HI|E %fEE.FLlEP.

. HEEI?ﬂOIMOﬂA‘I g AMSHE O e s Heto| e Zrd Aldl A RIMIEH HE =
Amazon EMR ServerlessO| CH8F Q] ZHEL Q] 48 MME R ESHMIR.
X

« AccountB - Amazon EMR Serverless 20| M| AFtE{= S3 HHZI0] 2 & E AWS A& L|CE.

S3 A HAMZ AtE5t0{ WAL A% S3 G| O of] AAM|A

account A0 A account B2| S3 B{Z!0]| HA|ASIE{H CHS HEHE account BL| S3 HHZlof| @328 L|Ct.

JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": "ExamplePermissionsl",
"Effect": "Allow",
"Action": [
"s3:ListBucket"
]I
"Resource": [
"arn:aws:s3:::my-bucket-name"
]
}I
{

"Sid": "ExamplePermissions2",

"Effect": "Allow",

"Action": [
"s3:PutObject",
"s3:GetObject",
"s3:DeleteObject"

]I

"Resource": [
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"arn:aws:s3:::my-bucket-name/*"

Amazon EMR ServerlessOf| CH8F W R A& HMAE MHS= E CHE % He AWS Securlty Token

Service (AWS STS)2| AssumeRole Z 2 Ar& st WY = of| A

HABZHS QAet £ Ql= 229 2l MH|A AWS STS L
AP

|
P AssumeRoleZ *o”“?_ .°:. | ‘='°F At
ZHE AL235104 EMR Serverless 2! Amazon S301| CH & s

o
& 2 ola |r}.

CtE EAHMHE =UE JE S A& 5104 EMR Serverlessol| A &t |7 S3 CI|O|E{of| HAM|ASH= &
HE EoiELict

1. AccountBO A Amazon S3 HHZ!(cross-account-bucket)S S LICE RHAME LIS
Amazon Simple Storage Service AF& MEMO| HZ! MM S R XM L. DynamoDBOH EH°F 3
BEAAY HMAE H5teE B2 AccountBOi|A DynamoDB E|O|2 2 Mg Lct RHAIEH LIE2

Amazon DynamoDB 7H2 X} @HLfA{ 2| DynamoDB H|O|E 48 & ZtMIL.

0>-|:

2. ##t ## ##0| BMAE 4= AccountBO|AM Cross-Account-Role-B IAM &t AMAIskL|Ct.

a. ol 212! AWS Management Console 311 https://console.aws.amazon.com/iam/ IAM 2&2

b. Age MEHSIT A A& (Cross-Account-Role-B)S MAELICH IAM 238 Mo CHEH XHA
= Al‘% §||:|=|A_|o| IAM @38t AHA—|% 7;[-_75_g|.k||_9__

c. OIS MR HAHZB M £ £ A50| cross-account-bucket S3 HZI0f| HMHAE 4= Q=
Cross-Account-Role-BOi CHSF HEtE X|IH5tE IAM HA g MMEHLICH O3 CHS, IAM H
X2 Cross-Account-Role-BOl| @AZ238L|C}. RIAIEH LIS IAM AF2 R AE MO IAM & =H

_l

"Version":"2012-10-17",
"Statement": [

4
I
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/example-walkthroughs-managing-access-example2.html
https://docs.aws.amazon.com/AmazonS3/latest/gsg/CreatingABucket.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/getting-started-step-1.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create.html
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"Effect": "Allow",

"Action": [
"s3:*"

1,

"Resource": [
"arn:aws:s3:::cross-account-bucket",
"arn:aws:s3:::cross-account-bucket/*"

1,
"Sid": "AllowS3"

DynamoDB M| A7t LR et Z2 WAt A" DynamoDB Ei| O[S 0f HAM|AE
HHg MdeLc 23 O, IAM 83 E Cross-Account-Role-Boi| 1A

2 |IAM AL MHA 2| Amazon DynamoDB: % E{|0|201| Cist BMA FES ’E.*ZF_%PHR.

o =2 O

CH=2 DynamoDB E|O|&(CrossAccountTable)ol CHEF HMAE 5{&5t= HAQLICH,

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"dynamodb: *"
1,

"Resource": [
"arn:aws:dynamodb:*:123456789012:table/CxrossAccountTable"

1,
"Sid": "AllowDYNAMODB"

3. Cross-Account-Role-B 2d&hof| CHEH AlZ| A

Hete 7;|7c-|=|.=
L|c}.

g
a. Agol cHer Al ZHAHE Fd5ted{T 2B H 0| H A Et & (Cross-Account-Role-B)od| CHaH

IAM 2£&0iM MZ| 2tA &S MEffLCE

b. MZ| 2tA HES ME{ELICH
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c. CI2 M2 BEME F7IerL|ct 2™ AccountAd| A Job-Execution-Role-A7} Cross-
(oL | o]

Account-Role-B & Telg = U&L|Ct.

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"sts:AssumeRole"
1,
"Resource": "arn:aws:iam::123456789012:ro0le/Job-Execution-Role-A",
"Sid": "AllowSTSAssumerole"
}
1
}
4. AccountAS AWS STS =& &= = AssumeRole HEHE Job-Execution-Role-A0i F04&}
L|C}Cross-Account-Role-B.
a. AWS Aol IAM 20| ME AccountAMESSHL|C}Job-Execution-Role-A.
b. C}2 M2 HZIS Job-Execution-Role-A0| £7}5+04 Cross-Account-Role-B 23&H0i A
AssumeRole S SHE&LICI
JSON
{

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"sts:AssumeRole"
1,
"Resource": [
"arn:aws:iam::123456789012:ro0le/Cross-Account-Role-B"

1,
"Sid": "AllowSTSAssumexrole"
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EtQl £~0ol=| o38H2 AL2510{ 7| Bo| 2= S3 2|AA0| MM ASEAH CI2 A2 K| & shL|Ct.

1. EMRFS £ fs.s3.customAWSCredentialsProvider&
com.amazonaws.emr .AssumeRoleAWSCredentialsProvider2 X|&&tL|C}.

2. Spark®| B spark.emr-
serverless.driverEnv.ASSUME_ROLE_CREDENTIALS_ROLE_ARN Z!
spark.executorEnv.ASSUME_ROLE_CREDENTIALS_ROLE_ARNZ AF&3t04 ECI0|H & AISY
7|0 B3 HeE X|I-F eIt

3. Hivel| B2 hive.emr-serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN,
tez.am.emr-serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN,
tez.task.emr-serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARNS AM®
504 Hive E2+0|HH, Tez OHZ2IAHI0|M 7|2 L Tez EfA T ZHE/|O|L{HIM B E H+E XIHFLICH

i

tod &t 7| HMAZ EMR Serverless 2 Q] Al A|ZH5tE

ol

ChS dMOME 7HEE dge A8
I.

k=]
[=]
WS 2oiFLC.

CIS oMol M= S30i CHEE mxF A HMAZ EMR Serverless Spark X4 Algig A|Z5H7] |56H
o
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aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {

"entryPoint": "entrypoint_location",
"entryPointArguments": [":argument_1:", ":argument_2:"],
"sparkSubmitParameters": "--conf spark.executor.cores=4 --conf

spark.executor.memory=20g --conf spark.driver.cores=4 --conf spark.driver.memory=8g
--conf spark.executor.instances=1"

}
'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.hadoop.fs.s3.customAWSCredentialsProvider":
""com.amazonaws.emr .AssumeRoleAWSCredentialsProvider",
"spark.emr-serverless.driverEnv.ASSUME_ROLE_CREDENTIALS_ROLE_ARN":
"arn:aws:iam: :AccountB:role/Cross-Account-Role-B",
"spark.executorEnv.ASSUME_ROLE_CREDENTIALS_ROLE_ARN":
"arn:aws:iam: :AccountB:role/Cross-Account-Role-B"
}
1]

CIS oMol M= S30 et IR A% HMAZE EMR Serverless Hive 2@ Asig A|ZH5H7| 2|3H
o

T H 2 O
THE ALY S MEstE S EoiFELICH

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{

"hive": {
"query": "query_ location",
"parameters": "hive_parameters"
}

'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
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"properties": {
"fs.s3.customAWSCredentialsProvider":
""com.amazonaws.emr.serverless.credentialsprovider.AssumeRoleAWSCredentialsProvider",
"hive.emr-serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN":
"arn:aws:iam: :AccountB:role/Cross-Account-Role-B",
"tez.am.emr-serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN":
"arn:aws:iam: :AccountB:role/Cross-Account-Role-B",
"tez.task.emr-
serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN":
"arn:aws:iam: :AccountB:role/Cross-Account-Role-B"
}
1]

o] = UE HE = S3 2|2 0] HMA

EMR Serverless 2 2|4 6.11.0 O|& 2 AFESHHE o2 T xF A 2ol HHIAE M 71 E 021 IAM
2 FHE £ U&LICH HHE B2 04 = El H&E S ALE5H0{ CHE S3 2|A A0 HAMASHE{H
A x

o
S AEE M Chs Fd2 AFSELICH

02

—

. EMRFS #t’d fs.s3.customAWSCredentialsProvider&
com.amazonaws.emr.serverless.credentialsprovider.BucketlLevelAssumeRoleCredenti
X|&gct.

2. 3 82! OlEOIM S UE A% Bol IAM & 20| HES Ho|5t2{H EMRFS 741

fs.s3.bucketLevelAssumeRoleMapping= X|™&ELICH 2f2 bucketl->rolel;bucket2-

>role2 @AI0|0{0F & LIC.

0dE S04, arn:aws:iam: :AccountB:role/Cross-Account-Role-B-12 AF235t0{ H{Z!
bucket10l YMAStT arn:aws:iam: :AccountB:role/Cross-Account-Role-B-28 AIE3t
01 HZ! bucket20] HMAE = U&LICE CHF A= o2 AY 7F AE S Sall AE 7t HHAE
EMR Serverless 2] A Z AlZH5tE 22 2o{ELICH

o|-

Spark

CIS MM E o] = UE A& 2 AFE35104 EMR Serverless Spark 2¢] Alsig MAME 2
2 2o{F Lt

aws emr-serverless start-job-run \
--application-id application-id \

=l El A5 of K| 140



Amazon EMR Amazon EMR Serverless At MM

--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {

"entryPoint": "entrypoint_location",
"entryPointArguments": [":argument_1:", ":argument_2:"],
"sparkSubmitParameters": "--conf spark.executor.cores=4 --conf

spark.executor.memory=20g --conf spark.driver.cores=4 --conf spark.driver.memory=8g
--conf spark.executor.instances=1"

}
AN
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.hadoop.fs.s3.customAWSCredentialsProvider":
""com.amazonaws.emr.serverless.credentialsprovider.BucketLevelAssumeRoleCredentialsProvider"
"spark.hadoop.fs.s3.bucketLevelAssumeRoleMapping":
"bucketl->arn:aws:iam: :AccountB:role/Cross-Account-Role-B-1;bucket2-
>arn:aws:iam: :AccountB:role/Cross-Account-Role-B-2"
}
]
}l

Hive

CHS o= 7} El 048] &2 AF25104 EMR Serverless Hive Q] Alsig MAMSIE 8 Eod
ELCt
= .

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{

"hive": {
"query": "query_ location",
"parameters": "hive_parameters"
}

'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"fs.s3.customAWSCredentialsProvider":
""com.amazonaws.emr.serverless.credentialsprovider.AssumeRoleAWSCredentialsProvider",
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"fs.s3.bucketLevelAssumeRoleMapping": "bucketl-
>arn:aws:iam: :AccountB:role/Cross-Account-Role-B-1;bucket2-
>arn:aws:iam: :AccountB:role/Cross-Account-Role-B-2"

}
}]
} 1

MR ServerlessOlA 2 F sl Z

m

HEE M&350{ Amazon EMR Serverless 2Fd A| & ist= UEHHQI 2XIE TIEetT e

 AE0| SAI AHEE =+ = Z[CH vCPUL| MH[A HMBholl ==5Hoq 27 o| AluiRii& LICH

to

to

to
obidu (du (du (Hu

: O & 27110 0| maximumCapacity A& F1}5}0
=

i
: OHZ 2|7 0| 0| maximumCapacityE ZT1}5t04 KFHE & = 9404 20| A& LICt

. S3 AMATH HEEIASLICH TR 83 BlAA0iA 5Hef IEtQ] %48to| 53 MM A HEtS &
Me.

o |to

« 2% ModuleNotFoundError: <module> 2 & 0| gi&L|Ct. EMR Serverlesso| Al Python 20| 2 2{E]
E M85 Y2 A8 HBME FXsHAL.

« 25F: <role name> V& U = f&LICH T AJE 0| giHL st AME HAHE YR &
47| HE LCt.

QF: HHo| SAlof| AHRE £ Q= Z|CH vCPUL| MH|A AMEHol| =& 5lod

Aredo| AlmiRi &L Ct

0| @ HZo| =|CH 22 Z0$7| 20 EMR ServerlessOlA 22 ME& 4 g2 2 LIEHAN

LICt A& ol %|c) 22 =ZILICH EMR Serverless Service QuotasOllA MH|A StE & &HolgtL|Ct
=: o Z 2|7 0|4 0| maximumCapacity A& S 1504 Zrjo| Mlulzh&

L|Ct.

ol 2LF = oZZIFolMo| 2 HE %|CH SF S =037 20l EMR ServerlessOilA 2t MEE

& i8S LIEHLICt ofZ2(A ol Me| x|C] 87 2 =&ILICH
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QF: o Z 2|7 0| 0| maximumCapacityE Z1}5t04 7HE SHE £+ Q104
20| AufRi &Lt

Ol QF & S3 BlA A0 ChEH ANIA HEHo| Shedoll 9SS LIEFALICH Sredol M ALS3HOF 5H= S3 2
AA0| HHIAT 4 U= MEHo| Shed TERY Aol QK| EHQIBHLIC BEHY RO CHEH ARAIE

[ == R I — ]

L& & Amazon EMR Serverless0i| CHeF ZFQd ZHEI Q] oisr MME AT X 3HA2

25 : ModuleNotFoundError: <module> 2 & 0| @1&LICt. EMR Serverless
0 M Python 2tO|EEEIE AIEStE HH2 A MBME X5,

O| 27 £ Spark 2ol sl Python ZEE AFSE =+ ¢SS LIEHHLICE 54 Python EF0|‘='E-|E|
E 4ol A E £+ UKl #IELICE Python EHOIEEHEIE 7| &St ol CHEt AEAIEH LIS
EMR ServerlessO| A Python Zt0|E 2| AFE MME B XFIMIR.

2F: <role name> VS T = WGLICH g HHO| gL BRE
AZ| gHAE HYEE|X| fk7 2

Ztodof CHal X|Zd8t &2Fd HEFR 4&to| ERHSHX| 2L 7{LI EMR Serverless T8to]| CHEH A

Ol=X| &0l ed&ro| AlF| x-li_f!% SHIE2H AR

>|-0

Xl £=ZF H|I Y S AE5tH ol Z2|AH 0| =F0 ZE HIE EASH= cHAl 7He =Hed Al
+=Z 0| M EMR Serverless0il CHEF M2 3HEl ZA| £E2 A E = U&LICH E/H355HH AWS Cost
Explorer7| & H|& L Al& E T MO 2] A3t HAAE E7 &t A |IDs 2 EfOE 7|E2 2 H
22 LEZS D FHII MEE MY A o ZF2 o & otdE = U&LCH

72 S%

ol £Z HIE g€E2 7I8Mo 2 g8t E|o] UK oE& LT
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7ls2 g/8st = HIEHstst= B
OHZ (70| e Sof 2] =& H|& &2 FF3t7Lt 7|E o E 2|7 o] o] A YO|o|EE =

A& LICH,
M o Z 70| MAE Il jobLevelCostAllocation UZFOIE{E K| ELICH

# Enable job-level cost allocation:
aws emr-serverless create-application \
--name "my-application" \
--release-label "emr-7.12.0" \
--type "SPARK" \
--job-level-cost-allocation-configuration '{
"enabled": true

} 1

# Disable job-level cost allocation:
aws emr-serverless create-application \
--name "my-application" \
--release-label "emr-7.12.0" \
--type "SPARK" \
--job-level-cost-allocation-configuration '{
"enabled": false

} 1

7|& ol Z2|7|0|49] jobLevelCostAllocationConfiguration It2t0|E{E YCO|EFLICE.

# Enable job-level cost allocation:
aws emr-serverless update-application \
--application-id <application-id> \
--job-level-cost-allocation-configuration '{
"enabled": true

} 1

# Disable job-level cost allocation:
aws emr-serverless update-application \
--application-id <application-id> \
--job-level-cost-allocation-configuration '{
"enabled": false
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EMR StudioZ S35l EMR ServerlessO| M CHEIE I3 2= Al
SH
o

EMR Serverless CHEted o Z 2|7 0|2 AL 5HH EMR Studiod|M SARE|IE T ESE AFE38H EMR
Serverless0i| A Spark0l| CHEt CHEHE RIZEEE A™>E = JU&sLCh

e

CHEHE ol Z 2|70l M2 CH3E 7150| & 443HEl EMR Serverless O Z 2|7 0[44LIC}. Amazon EMR

Serverless CH3t& o Z2|710|ME AFHE 3P4 Amazon EMR Studio0l A & 2|3H= Jupyter Notebook &
Ar&35tod CHeE QI 2EE A™E = A&LCt 0| Safl ol AX|L|oq, ClO|E{ &t} & | O

E 2447l= EMR StudioE AF& 304 Amazon S3 2 Amazon DynamoDB2+ 22 H|O|E{ K& A 9| Ol

OEHMER O3t 28 A-E = A&LICH

EMR Serverless2| CHat of Z2|7{|0| 01 CHEF ALE A= CHS 0l Z & ELICH

. HIO|E4 A X|L|o1= EMR Studio0llA IDE 42 AFESI0{ ETL 23R EE MMELICH A3 BIEE
ZO/AM IO|EHE +=&lst1, EMg IS TIO|E{E ¥EH5td, Amazon S301 CIOIE{E XMHE
?;LIEL
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« EMR Serverless CH3}& O Z 2|71 0|42 Amazon EMR 6.14.0 O|&H0oi| A X|ElLICE.
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CH3IE] a2 =of Ze sk #Hst

EMR ServerlessOfl HMASH= O 228 7|2 HEt Qo= IAM AH2E & EE= d&hof cheh F7F M8t

2 F-ELCH

CHEtE off Z 2|7 o] Moi| M4 5= B

/J Mg EESMR
EMR ServerlessOl A XM|E35t= YT EZEE A= L
Ztod HEIQ] 8 MM RIM|E HE = 2] HEIQ] 48 MM MMg S XSHM
EMR Studiod|AH CHlE L ES S A= 2

Ct2 £7I HeH2 EMR Studio A2 XF2| IAM 2o F74&hL|C}.

|O|A Hetg MAEFLICH REAM|EH LI 2 Amazon EMR &

- emr-serverless:AccessInteractiveEndpoints - ResourceZ x| 8t CH3lEE o Z 2|7
O|Mof| HMAStT HAZAE &= = HEHE Fo{FLICt O 82 EMR Studio Workspace il A

EMR Serverless O ZE2|7{|0|M0f 24435l = o] R ELICH

« iam:PassRole - OHEZ |7 0|M0]| QIZE [ AFEE IAM AEY A& of HMHAE =
2 04& LIt EMR Studio Workspacell M EMR Serverless O Z 2|71 0|01 24745}
PassRole M&to| E&rL|C}.

JSON

"Version":"2012-10-17",
"Statement": [

{
"Sid": "EMRServerlessInteractiveAccess",
"Effect": "Allow",
"Action": [
"emx-sexverless:AccessInteractiveEndpoints"
1,
"Resource": [
"arn:aws:emr-serverless:*:123456789012: /applications/*"
]
},
{

"Sid": "EMRServerlessRuntimeRoleAccess",
"Effect": "Allow",
"Action": [
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"iam:PassRole"

1,
"Resource": [
"arn:aws:iam: :123456789012:role/EMRServerlessInteractiveRole"”

1,
"Condition": {
"StringLike": {
"iam:PassedToService": "emr-serverless.amazonaws.com"

20l EHAE A& 5104 AWS Management Console2| Amazon EMR Studio0fl A CHSHE 7|
EMR Serverless OHZ2|71|0|M S 4 efL|ct
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2. 1T CHZ, EMR StudiodlA I AHO|AE A|ZStD HFEE SMHSZ EMR Serverless OHE 2|
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CHEHEd ol Z 2|70l Mol M REA| = AE! Jupyter NotebookS X|etE AIEEZQIE &= API QIE{H| O]
AE A&LICH

Z|&MstE Al 2t E 2 ?l5H 220l & A& 7|0 CHall AP 7|8t El 8F 2 T35t ol Z 2|7 0]
Mg Mol AESHE 20| ZE&LICH OfE2|AHI0|ME Ao AlZHSHE B2 -IHAMIOIAOH Az
g &7t EIRA= K| #elgLct

aws emr-serverless start-application \
--application-id your-application-id

7|2M2E autoStopConfige OHEE|7H| 0o CHaH & &StELICE O™ 3022 &/ Algt &
o ofZ2|#|o|Ho| SR EILIC} create-application EEE update-application 8o &
2 0| FHE HEY = JUBLICH

HEEIAHO|ME ALE5te AR tESS AT 7{d, =etol & A& 7|0 AFH X 7|
F2 Spark CHEHE MMol&= 7+ StLtet E2H0o[H StLtzt ERe
MR Serverless= At Z7|3tEl 2 E E2H0|H{0| CH3H AFH Z=7(SHE 7D 2HYXHE %XI
LICt 7|2 M2 2 EMR Serverless= S2H0|HHO| CH3H A E7(|3HE 8FF 2 X|HSHX
x| O Z [ 0| Ao 7HD B AR 1702 A X 7|8t El 8F 2 S K| #Elguct Z 1“
Xt= 4742 vCPULt 16GB2| HZ22|E AFEELICH 3 23 ME &= Amazon EMR
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Serverless= “ES MM Sof 2t2F 0l X|2 &850 HE KF AlZtE AMELICEH S/ 7HLE | F
MEh A2t -2 -HE = iaLict

CHEtE AT 2 EZ Lake Formation2 & 4338}t5t2{8 EMR Serverless O Z 2|7 0| E M

g M runtime-configuration 242 spark-defaults /0 2t spark.emr-

serverless.lakeformation.enabled #&& trueZ AMEELICH XFAM|SH LR Amazon
EMRO{| A Lake Formation 43I E 2 X 5HM|L2.
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Apache Livy QIEEZQIEE S35l EMR ServerlessOll A CH3IE 213
EC &Y

Amazon EMR Z/2|A 6.14.0 0|42 A& 32 EMR Serverless OHEZ 2|71 0|2 M A4 I Apache
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- emr-serverless:AccessLivyEndpoints - ResourceZ X|& 8t Livy X|& ofZ 2|7 0|Ad0f H
MAstD Q438 £ Qe HEHE B o4& LIC} Apache Livy A= ZQIE M AFE = Q= REST
AP| 2t A=tz o MEto| e EhLCt.

« iam:PassRole - Apache Livy MI412 HAE [ IAM A& A& of AMAE = = HEHS FoiE
LICt. EMR Serverless= O| A& 2 AI&35l0{ A 2= AT LICEH

« emr-serverless:GetDashboardForJobRun - Spark Live Ul & E2}0|H{ 21 213 £ MME
£ Qe HetE 20451 Apache Livy M4 ZAnto| AEZ Z 0] CHEH HMAE MBS EL
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JSON

"Version'":"2012-10-17",
"Statement": [
{
"Sid": "EMRServerlessInteractiveAccess",
"Effect": "Allow",
"Action": [
"emxr-sexverless:AccessLivyEndpoints"
]I
"Resource": [
"arn:aws:emx-sexverless:*:123456789012: /applications/*"

"Sid": "EMRServerlessRuntimeRoleAccess",
"Effect": "Allow",
"Action": [

"iam:PassRole"
]I
"Resource": [

"arn:aws:iam: :123456789012:role/EMRServerlessExecutionRole"
1,
"Condition": {

"StringLike": {

"iam:PassedToSexrvice": "emr-serverless.amazonaws.com"

"Sid": "EMRServerlessDashboardAccess",
"Effect": "Allow",
"Action": [
"emx-sexverless:GetDashboardForJobRun"
1,
"Resource": [
"arn:aws:emr-serxverless:*:123456789012: /applications/*"
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AEfst7|
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Apache Livy X[ Ol E2|AH|0|ME M5t Al=lste{d Ct

1. Apache Livy X| & ofZE2[AH|0|4dS dste{ T

= OO

aws emr-serverless create-application \
--name my-application-name \

--type 'application-type' \

--release-label <Amazon EMR-release-version>

--interactive-configuration '{"livyEndpointEnabled": true}'

2. EMR ServerlessO| A O Z2|AH| 0|2 AAd5H

MM EH = ofZ 2|7 0|42 AIZSH04 Apache Livy IEZ QI
EE MET = JUTF FFLICL

aws emr-serverless start-application \
--application-id application-id

BHE M504 ol E 27| 0| 2| EHE = QITILICE STARTED & EH7}F E[HH Apache Livy 2l

aws emr-serverless get-application \

--region <AWS_REGION> --application-id >application_id>

3. CIS URLE AIE5l0{ A =EEZQIE0of HMATLICEH

https://_<application-id>_.livy.emr-serverless-
services._<AWS_REGION>_.amazonaws.com

A= ZOIEJ} TH|E|TH AL AtE|of et KT EEE NESLICH SIGv4 TEEZE2 AI25o{ lEx
ClEO| CHEt 2 E 7ol MESHT M 20 Sl A TESHOF EFLICH CHS &S AF235Hod a2
CEE AME £ U&LICH

HTTP 22t0|ME - AL A} X% HTTP 22I0/MEE A& 5104 Apache Livy A= ZQIE API e

ME Lok

« Sparkmagic 7€ - sparkmagic 722 2ZZ A5t Jupyter Notebook0ll M CHEHE #E2IE HMZE
g LCt.
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HTTP ZC2I0[|E

Apache Livy M[ME H5tEiH @ 2&2| conf WEtO|E 0| emr-

serverless.session.executionRoleArn2 MZEgrLICH CF2 oAl|l=

ME Lot

{
"kind": "pyspark",
"heartbeatTimeoutInSecond": 60,
"conf": {
"emr-serverless.session.executionRoleArn":
}
}

POST /sessions %

"<executionRoleArn>"

CtS E0|ME AF8 71S 8t 2 & Apache Livy API 242 AHEEFLICY.

API 24
GET /sessions

POST /sessions

GET /sessions/<sessionId >

GET /sessions/<sessionId >/state
DELETE /sessions/<sessionId >

GET /sessions/<sessionId >/statements
POST /sessions/<sessionId >/statements

GET /sessions/<sessionId >/statements/
<statementId >

POST /sessions/<sessionId >/statements/
<statementId >/cancel
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Apache Livy IEZQIERZ Q& MSE

HTTP 22t0|1E 0 Apache Livy AEZQIEZ Y @S MEE £ YU&LICH IHB LES
QoM AHE At2iof CHE ZEE HACE AAE £ l&LICH

AEZQIER @ MEE AlEfet7| Toi Ch2 2tolB 22§ MRIM=X| = lELICH.

pip3 install botocore awscrt requests

CHE2 HTTP RS =X RIEZ X ™SS Python 23 2IE MEILICH

from botocore import crt

import requests

from botocore.awsrequest import AWSRequest
from botocore.credentials import Credentials
import botocore.session

import json, pprint, textwrap

endpoint = 'https://<application_id>.livy.emr-serverless-

services.<AWS_REGION>.amazonaws.com'

headers = {'Content-Type': 'application/json'}

session = botocore.session.Session()

signer = crt.auth.CrtS3SigV4Auth(session.get_credentials(), 'emr-serverless',
'<AWS_REGION>"')

### Create session request

data = {'kind': 'pyspark', 'heartbeatTimeoutInSecond': 60, 'conf': { 'emzr-
serverless.session.executionRoleArn': 'arn:aws:iam::123456789012:role/rolel'}}

request = AWSRequest(method='POST', url=endpoint + "/sessions", data=json.dumps(data),
headers=headers)

request.context["payload_signing_enabled"] = False
signer.add_auth(request)
prepped = request.prepare()

r = requests.post(prepped.url, headers=prepped.headers, data=json.dumps(data))
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pprint.pprint(zr.json())

### List Sessions Request

request = AWSRequest(method='GET', url=endpoint + "/sessions", headers=headers)

request.context["payload_signing_enabled"] = False

signer.add_auth(request)

prepped = request.prepare()

r2 = requests.get(prepped.url, headers=prepped.headers)

pprint.pprint(zr2.json())

### Get session state

session_url = endpoint + r.headers['location']

request = AWSRequest(method='GET', url=session_url, headers=headers)

request.context["payload_signing_enabled"] = False

signer.add_auth(request)

prepped = request.prepare()

r3 = requests.get(prepped.url, headers=prepped.headers)

pprint.pprint(r3.json())

### Submit Statement

data = {

'code': "1 + 1"

statements_url = endpoint + r.headers['location'] + "/statements"

request = AWSRequest(method='POST', url=statements_url, data=json.dumps(data),
headers=headers)
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request.context["payload_signing_enabled"] = False

signer.add_auth(request)

prepped = request.prepare()

r4 = requests.post(prepped.url, headers=prepped.headers, data=json.dumps(data))

pprint.pprint(r4.json())

### Check statements results

specific_statement_url = endpoint + r4.headers['location']

request = AWSRequest(method='GET', url=specific_statement_url, headers=headers)

request.context["payload_signing_enabled"] = False

signer.add_auth(request)

prepped = request.prepare()

r5 = requests.get(prepped.url, headers=prepped.headers)

pprint.pprint(zr5.json())

### Delete session

session_url = endpoint + r.headers['location']

request = AWSRequest(method='DELETE', url=session_url, headers=headers)

request.context["payload_signing_enabled"] = False

signer.add_auth(request)

prepped = request.prepare()

16 = requests.delete(prepped.url, headers=prepped.headers)
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pprint.pprint(r6.json())

Sparkmagic 74

sparkmagic2 & x|5t7| T0 sparkmagicg Mx|5tE{= QIAHAN AWS A4 SHE =X =
IgrLct.
1. MAx| EtA o et sparkmagice Ax|ELICH XS 4THA B >t EuCH
2. sparkmagic 72 AFE At K| QBXIE XIHSIEE, ZE QEHO|SIGVAE MBEIEF QIBKE
sparkmagic 7{'dat S8 = A&LICH
X QIBAE Mx|ELct

3. EMR Serverless AH2 &}

pip install emr-serverless-customauth

4. O|X| sparkmagic ‘g json Tt of| AL X} X7
M3 gLich ot H-E 2 AA85to 4 TS Lot

X8 @& Xt & Apache Livy 1=
ol

vim ~/.sparkmagic/config.json

2 ME config.json T+ L|CH

Ct=
{
"kernel_python_credentials" {
"username": "",
"password": "",

"url": "https://<application-id>.livy.emr-serverless-
services.<AWS_REGION>.amazonaws.com",

"auth": "Custom_Auth"

iy
{

"kernel_scala_credentials"

"username": "",
mn

"password": ,
"url": "https://<application-id>.livy.emr-serverless-
services.<AWS_REGION>.amazonaws.com",

"auth": "Custom_Auth"
1,

"authenticators": {
"None": "sparkmagic.auth.customauth.Authenticator"

"Basic_Access": "sparkmagic.auth.basic.Basic",
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https://github.com/jupyter-incubator/sparkmagic?tab=readme-ov-file#installation
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"Custom_Auth":
"emr_serverless_customauth.customauthenticator.EMRServerlessCustomSigV4Signer"

},
"livy_session_startup_timeout_seconds": 600,
"ignore_ssl_errors": false

5. Jupyter EE AIFEfLICE OFX|9f EFA[o|lM et AERL

2 N
6. IE|UCIE -ES BEn I=E Adsto] A|FE + JU&LICH

02
Ja]

%%info //Returns the information about the current sessions.

%%configure -f //Configure information specific to a session. We supply
executionRoleArn in this example. Change it for your use case.
{
"driverMemory": "4g",
"conf": {
"emr-serverless.session.executionRoleArn":
"arn:aws:iam::123456789012:role/JobExecutionRole"
}

<your code>//Run your code to start the session

LR o2 ZF HA2 LM El Apache Livy A= ZQIE URLE S35l 2t Apache Livy API 2¢i2 =1
SEFUCH O, AHS Atedlol| ek X[ES Bdg = J&Lch

Apache Livy IEZQIEE S3l| L3l FIAZEE A e 2 O3 AHE S TEdghuch
« EMR Serverless= & S EX} QIEHXIE AIE35I0{ MM =& H2[E || 22l LICH MME MY
St 2 S EX QERE Y MM HMAE £+ Us FUSH KERILICEH 2t MESHE A2
£ 23 XP"' SHE VIHE M A4 XY SHE 7Y &= U&LICH 0| B EMR Serverless= &
M SEX QEKIQ AA KA ZSHE J|dlo2 MM £F HAE|E MEELICH AA X2 ZHod| oy
St RIMIE e YEl stz s3list 2] D L|E|2! Ll X|o{& 1M,
R Serverless E2|A 6.14.0 O| Aol M X|&HELIC}

« Apache Livy QIEZQIE= EM

o
« Apache Livy §IE ZQIE £ Apache Spark &0 B+ X|&EILICEH
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« Apache Livy IEZ QIE = Scala Spark & PySpark& x| &LICt

- 7|E2X2Z autoStopConfigE OHE 2|7 0|04 A %”'@FE'I—“:F 15229| R & &Ef O|F0f of
ZZ|7o|H0| SZELIC} create-application B update- appllcatlo QYO URE 0]
TEE HEY = UsLch

. £t Apache Livy AEZQIE x|l o Z 2|7 0|M0f A X|CH 257H2] S A| MAdS AlsHEr 4 Ql&LCt

o Yol AlZ ZBEig /s =2tol & 7ol sl AF™ =7(|3HEl 872 F5t= W0l E&LCH

« Apache Livy IEZQIE0f 24251 7| T™oi ofE2[70|MHE =522 A|=H5loF & LICH

« Apache Livy IEZQIEE AI235l0{ i3t /I ZEE A AWS A st2dTHol| EE 8 vCPU M
HIA =& 0| Qlofok FLICt |4 24749 vCPUE HEELICEH

« 7|2 Apache Livy M|#M2| M[EH AlZt2 1A[ZHILICH BHEES 1A[7H S A™SHX| 22 Apache

Livy= MMEZ AfAetT E2tolH L A& 7|E sHAIELICH 22|A emr-7.8.0FE= 2h(AlZ),
120m(&), 7200s(xX), 72®®®®®ms( I2|Z)eF 20| tt1 ZEtO|E{E Livy /sessions POST 9|
UL 2 X|H5t0q 0| gt HHE = gLt

(@ Note

}

emr-7.8.0 O|M2| B2 0| F8& HEEY + AU&LICEH CFE2 POST /sessions 2™ =
olL|ct
= .

HO

"kind": "pyspark",
"heartbeatTimeoutInSecond": 60,
"conf": {
"emr-serverless.session.executionRoleArn": "executionRoleArn"

+
llttlll: "2h"

« Amazon EMR ZI2|A emr-7.8.05 Eq Lake Formation2 S8t MEstEl M2 Mo] 7|52 X5t

OfEE|7olMe] B2, MMHEZ siT U S HIE E3tE
Mol CHer MESHE AMA KMo{E g -stete Y- T

H_él% xl-xo|.k||o

%= Ql&LICH EMR Serverless O Z 2|7 0|
St REMIEH LHE 2 MESHE! HAMA Koq &t
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Amazon EMR

(@ Note
OHZ 2|71 0| Mof| CH&H Lake FormationO| & 43t E|X| f2 A< AlMof| CHal
&LICt CI22 POST /sessions 23 EE2¢]L|C}

{
"kind": "pyspark",
"heartbeatTimeoutInSecond": 60,
"conf": {

"emr-serverless.session.executionRoleArn": "executionRoleArn"

I
"spark.emr-serverless.lakeformation.enabled" : "false"

}

« M MMB Apache Livy AIEZQIEQ} 45 2&F = QUELICIH MMO| &2, FA
Apache Livy IEZQIEE S5l HMAE = gi&LIC.

CcC

£ 5=

o

—

18] A

160



Amazon EMR Amazon EMR Serverless At MM

|'"J
)||

Sl DLIEE

E{22 EMR Serverless OHE E|91|0|*._ 2 zrdol Az, 78 d U dsE Xl HElste &
£ #LICH EMR Serverless Mo| B E BEE|AM ZLIE{Z O|0|E{E £=F!5t0d 3|
Tt ds g o 2 e —’F AL S sfioF BfLCH,

|]I£)'|_|
r

e 27 253}

Amazon EMR Serverless™| CH8F Apache Log4j2 &4 7
« EMR Serverless 2 L|E{Z!

E A83t04 EMR Serverless A& 3t Amazon EventBridge

2 XM

EMR ServerlessOf| A 2fd 71 A2 RLIERSH D 2] Al EXE
ServerlessO|lM O Z2|7H|0|MH ZOE X g M xS
L 2|8 AEE|X|, Amazon S3 & Amazon CloudWatchE 22 SMo 2 x|&ghL|ct.

CloudWatch& A3t AI835t2iE 20 88 L 21 2x|E XIHsHHL 7|18 88 L {XIE £
gFL|C}. Cloudwatch 2104 CHt XEM|BF L2 2 the section called “Amazon CloudWatch” MM & =X
SIMR. CI2 EoME B2ld AERIX| 2 S3 EZE A5tE B 22|13 AEZ|X|, Amazon S3 H

ZeEs S 0E MY g = A 23 fURIUI 7HEEE LIFELICH

=M oHIE 21 ZHeo|d 21 olZ2|70lM Ul
oHaE|s AE || oo AEZKIO XM BEEAEZK X XN
XFE=| XFE=E|
[ @ = | [@ 3 = |
IS AEEKIQS3 £ AHAM DS XMEE  S3HZlol KEHE x| =]
HZ DE
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MEist HElZ RRIsHE Z0]

oY

gLICH OEX[ o™ 7|2 NS oiZ el

2 EMR Serverless= OHZ 2|AH|0|M 215 Amazon EMR 2|8 AE2|X|of %|CH 30 S0t

7|18 M8 1™ Amazon EMRO|AM AFZXE CHA
EMR Serverless Console0| A Spark-Ul01| M| A& 4= QA& L|C.

9:'—'
o
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Ja
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MO
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SZ

EMR Studio0| 40| SME 112{H 2 M E mo|x|e| F7F HH MMM 30 5t 2O AWS EE
52 =olzto| MEHS

oMo SME 4™ & ASE XEE [ managedPersistenceMonitoringConfiguration
T2 AWS CLIAFS &Lt

{
"monitoringConfiguration": {
"managedPersistenceMonitoringConfiguration": {
"enabled": false
}
}
}

EMR Serverless O Z 2|71 0|410| Amazon S32 VPC A= ZQIE7J} Q= Z2l0o|8l MEUlof {1 2
X

EXQIE HAME 04745104 HMAE M 0{5t= ZHR EMR Serverless7t OfZE|70|M 2O E XMHE St
M3e = QU E Ctg Het2 £I7HEHLICH Amazon S30] M ASHE Z2told! MEUlol Cigt MZ &
Aol At& 7hs 8t x| E|0|2 0| M Resource& AppInfo HHZISZ HiELICH
JSON

{

"Version":"2012-10-17",
"Statement": [

{
"Sid": "EMRServerlessManagedLogging",
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"Effect": "Allow",

"Action": [
"s3:PutObject",
"s3:PutObjectAcl"”

1,

"Resourxce": [
"arn:aws:s3:::prod.us-east-1.appinfo.sxc",
"arn:aws:s3:::prod.us-east-1.appinfo.src/*"

1,

"Condition": {

"StringEquals": {
"aws:PrincipalSexrviceName": "emr-serverless.amazonaws.com",
"aws:SourceVpc": "vpc-12345678"

aws:SourceVpc &7 7|18 AF835t0{ L7HO| VPC AEXQIETI ¢1ZAE VPCE Sall ME LTS
Ct

I
[l

Amazon S3 HHZ!2 A2 36t= EMR Serverless0i CHet 24

A0l Amazon S3E2 21 C|O|E{E TIEStE{T HA] 2] A~ ol cet #Het H3of chg et
2 X AIZLICH amzn-s3-demo-1ogging-bucket2 24 HZI2o| O|§2 2 HIELILCH.

"Version":"2012-10-17",
"Statement": [

{

"Effect": "Allow",

"Action": [
"s3:PutObject"

1,

"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket/*"

]I

"Sid": "AllowS3Putobject"
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}
]
}
O| 2OE XMES TS Amazon S3 HZ!2 MHstE{™H & MMS AIRHE i
s3MonitoringConfiguration T4 AWS CLIAIE & LIC Ol ¥ stE{™ oMM Ot --

configuration-overrides& A3 LICH.

{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-1logging-bucket/logs/"
}
}
}

MAIZE EM43l5HK| of 2 Hi x| 21| ZHR EMR Serverless= Z1E CH2 ZZ2Z2 M&ELICH
'/applications/<applicationId>/jobs/<jobId>"'

EMR Serverless= Spark E2I0|tH 23 Z CH2 ZAZ0i K& gt
'/applications/<applicationId>/jobs/<jobId>/SPARK_DRIVER/'

EMR Serverless& Spark A&87| 238 CI 20 HEELICEH
'/applications/<applicationId>/jobs/<jobId>/SPARK_EXECUTOR/<EXECUTOR-ID>'

<EXECUTOR-ID>&= M= giL|Ct.

EMR Serverless ZI2|A 7.1.0 O|AF0f| A
FMA|E 7} EAd5H=l AFEHOI A ZE

Fd2 4l | HSE X
SCE FIISIER EOE XMoo =2 —!E‘ﬂl’—’_ﬁ—".g—’l‘— %!EL—HZF.

r|r
Hu
U IR
o
HTJ
-II'I
>

'/applications/<applicationId>/jobs/<jobId>/attempts/<attemptNumber>/"
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Amazon CloudWatch& Al &3t EMR Serverlessof CHEH 2Z

ﬂIIO

EMR Serverless O Z 2|7 0|0 242 X E5t= E? Amazon CloudWatchE OHEZZ|AHIO|M 2O &
MESE Moz MEIStLICE 0|2 S35l CloudWatch Logs Insights 2! Live TailZ} Z+2 CloudWatch
23 2M 7|52 MEE = &Lt FI7I M2 2l5H CloudWatch0| A OpenSearch@t 22 CIHE Al
ABOCZ EOE AER|YUE =& U&LCH

EMR Serverless= 20| 210 CHEF AMA|ZE 222 MSELICH CloudWatch Live Tail 7|2 At
£ 37{Lt CloudWatch CLI | HHEE S5l 2201 AA|ZtS 2 HMAE £ U&LICH

T AR HE

7|12% 0o 2 EMR Serverless0ll A= CloudWatch £2Z0| H|& A5 ElL|C}. 0|2 EAd5t5te{HH AWS
CLIS| S ALSELICH.

(® Note
Amazon CloudWatcheE 21E AA|ZtO 2 7 |A|3P':'E AXIOIM O BE 2 BAATE AL
ElLICH o M2 52X 8F S MElstH 2 HEFJof 0|kl G0l HE £ &L

CloudWatch 2Z2 M3lste G H 2 {7 22 MEHSE Zd0| E4LICH =& ETHA
M £=(TPS) H|Z0| PutLogEventsHM LT Ho®™ 20 AAI7t AZEZE =& JU&LICt

CloudWatch AZE2 742 EMR ServerlessE E &8t ZE MH|A0] CHE ¥ =2 M FH
LIC} REAMI8H LI 2 AWS re:post2| CloudWatch Logse| AZE& @ F 2 252 oL A|
SHOF B L7?E & ESHMIL.

CloudWatch& AI&35t0{ 245t= Ol 28 Mst

ZFo40{| A4 Amazon CloudWatchZ 21 H|0|E{E 4 5ted™ TX] Q] AlsH odstof| CHEH A8t =Ko
IS Hste &AL

n

JSON

{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"logs:DescribelLogGroups"

1,
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"Resource": [
"arn:aws:logs:*:123456789012: *"
1,
"Sid": "AllowLOGSDescribeloggroups"
},

{
"Effect": "Allow",

"Action": [
"logs:PutLogEvents",
"logs:CreatelLogGroup",
"logs:CreateLogStream",
"logs:DescribelLogStreams"

1,

"Resource": [
"arn:aws:logs:*:123456789012:10g-group:my-log-group-name: *"

1,
"Sid": "AllowLOGSPutlogevents"

AWS CLI

oAl EMR ServerlessOi| CHEH 218 X 5HES Amazon CloudWatchE A&t 2] Al S Al
%8t I cloudWatchLoggingConfiguration 432 AWS CLIAFE &tLIC}. O] ML
M RNHOE XMBELICH MEHMozZ 271 OE 0|E, 210 AEZ HFAIOIE, &2
7| ARNE MZ2&FL|Ct

NM

MERY 72 X|HSHR| &t 2™ CloudWatche 7|2 21 AE#&| /applications/applicationId/
jobs/jobId/worker-types At&3%t0{ 218 7|2 21 1F /aws/emr-serverlessol HAg
L|CF.

s & 0 O|&UMHE AEE|Y 2] Dl Hi&| XFdof CHEH RHAIZ= &
tdof CHE RHAIEE %”" 5t EMR Serverless= 21 A2 MSAM0| A|IE HSE RS0 2 F 7}
(@] A

CH=2 ol A= EMR Serverless?| 7|2 A% o 2 Amazon CloudWatch 2EZ1 &A35l6t= o 2t %|
A FME HoiF Lo
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{
"monitoringConfiguration": {
"cloudWatchLoggingConfiguration": {
"enabled": true
}
}
}

CS o|Alofl A= EMR Serverless0l CH3 Amazon CloudWatch 222 A [l X|MHsle 2E EH4e 2l M
B 142 Ho{FELICH X|¥EIE logTypes 22 CHS od|Alof LI E|o] Ql&LICEH

{
"monitoringConfiguration": {
"cloudWatchLoggingConfiguration": {
"enabled": true, // Required
"logGroupName": "Example_logGroup", // Optional
"logStreamNamePrefix": "Example_logStream", // Optional
"encryptionKeyArn": "key-arn", // Optional
"logTypes": {
"SPARK_DRIVER": ["stdout", "stderr"] //List of values
}
}
}
}
7222 2 EMR Serverless= EEH0|H stdout &! stderr 2218+ CloudWatch| AIA|RLICtH CHE 23
E ?dl= 42 logTypes HEE AME5to{ Z4EIO| ¥ L Y 20 RS XIHELICH

CHE S50|ME logTypes 780l X|HE & /U= X|pElE fH FES EoiELICHL

Spark
* SPARK_DRIVER : ["STDERR", "STDOUT"]
* SPARK_EXECUTOR : ["STDERR", "STDOUT"]
Hive
« HIVE_DRIVER : ["STDERR", "STDOUT", "HIVE_LOG", "TEZ_AM"]
« TEZ_TASK : ["STDERR", "STDOUT", "SYSTEM_LOGS"]
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2 0|

Amazon EMR Serverlessi= Spark OfZZ2|70|M 21 L O|HE EOE uANE = JU&LICL EO w
Mz ZECIAT TS AXE =AU 8T 20 TS Mdsts 87| A 2gge |
St= ol =&0| Euct 238 nAstH AT AEERRIE H

M AT 5l £8 FY
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A&LICE.
23 uANE 71BN R M350 Q2 M, Spark EHJof|pt AR E £~ Q&L
Spark O|[HE 21

@ Note
Spark O|HIE 273 Wi|= 2 Amazon EMR Z2|A BHO|2HAM AFSE = Ql&LICEH
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Spark OHEZ|AHI0|H 21

@ Note
Spark OHZZ|70|M 21 WA= 2 E Amazon EMR ZZ|A Blo[20M AF8E 4 &LCH

LSt EMR Serverless= stdout & stderr Itnt Z+2 =E210[H & A& 7|of Ci§t Spark OHEZ 2|7
O/ 235% WHIELICH Spark 7|5 ME X Live Ul @38 AtE3t0 4 Studio0iM 21 235 Mets
Al 23 oo HMAE £ QaLich 21 mHele x4l 239| &2l XML oMo mAE 2
J2 2f{H 238 XA E ] Amazon S3 Q%2 X|AELICH AFMEH LIRS Amazon S3 H{Z/2 AR
st= EMR ServerlessOf CHel 222 2 XML

2 YRl z2[& 2T TUS FHE = U&LICH EMR Serverless= 15X 0tCH TS MZ T EL
Ct. ole48h ol 2= oMB~128MB I LILC}.

<example-S3-logUri>/applications/<application-id>/jobs/<job-id>/SPARK_DRIVER/stderr.gz

ChS IR0l oMo mAE mtdo| et E|o] Q&LIch Z ot 2 128MBRILICH
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<example-S3-logUri>/applications/<application-id>/jobs/<job-id>/SPARK_DRIVER/archived/
stderr_<index>.gz

SUF S0 Spark A& 7|0 M ELICEH O] HE A
Amazon CloudWatch0ll YZ2ZEEI 23 AEZI0| HE A

-— 4
oo

EMR Serverless ZI2|A 7.1.0 0|0 HE AEZ
M KA E g5 8 B2 EMR ServerlessE i
ENMoZ FMSID CHE 209 FEE = YU&LICEH O

on oo
wa
=
Rall
2
I[R
=)
i
ok
=>.l
Z
|_|'|
W
o
o

Q'I_I
r
[ul
12
1
=)

'/applications/<applicationId>/jobs/<jobId>/attempts/<attemptNumber>/".

2O 455

B2 AEE|X|E AI835lE EMR Serverless 21 &5 35}

KA KMS 7| AtEsto] ZHEE AEEIXK|HM 238 fS35tetoiH 2 A2 MEe m
managedPersistenceMonitoringConfiguration #+48& AIS&LICH
{
"monitoringConfiguration": {
"managedPersistenceMonitoringConfiguration" : {
"encryptionKeyArn": "key-arn"
}
}
}

on

Amazon S3 HHZ!2 A238= EMR Serverless 211 &5

2
2
>
0%
jo
Pl
b1
ok

AH&ll KMS 7|2 AF& 3504 Amazon S3 HHZIMIM 238 &5 5}5tedH
s3MonitoringConfiguration t&S AL & LICH

"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-1logging-bucket/logs/",
"encryptionKeyArn": "key-arn"
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}

Amazon CloudWatch& Al 235t= EMR Serverless 21 &5 3}

A& KMS 7|2 Amazon CloudWatchOllA{ 2318
cloudwWatchLoggingConfiguration #4442 AMS & LICH

{
"monitoringConfiguration": {
"cloudWatchLoggingConfiguration": {
"enabled": true,
"encryptionKeyArn": "key-arn"
}
}
}

U2 MEsHL 20 = HEEZ|FAOIMUIE BE= MKt FIE A 2
X 28 e %E of CHEH IAM E8 e = KMS 7] HMo| M HEt2 XIHE & U&LIct 22 NE
MS 7| #HEto| gie ZR EMR Serverless= &1 A&l K& HEghLch.

Q'I_l
rir
Dl
ol
>
2
E

CHS 7| Ao ME kms:GenerateDataKey %! kms:Decryptof CHEt HetS MBS &LICH

"Effect": "Allow",
"Principal":{

"AWS": "arn:aws:iam::111122223333:user/user-name"
I,
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"Action": [
"kms:GenerateDataKey",
"kms:Decrypt"

15

"Resource": "*"

IAM S =4 o K|

CHS IAM 242 kms:GenerateDataKey & kms:DecryptOll CHEt HEHE MSEFLICH.

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"kms : GenerateDataKey",
"kms :Decrypt"
]I
"Resource": [
"arn:aws:kms:*:123456789012:key/12345678-1234-1234-1234-123456789012"
1,
"Sid": "AllowKMSGeneratedatakey"

Spark EE= Tez UIE AlEStEA™ AMEXRH 18 = J&of ChSa 20| emr-
serverless:GetDashboardForJobRun APIO|| MM AE £ ol HEHES EoiELCt

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",

e
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"Action": [
"emr-serverless:GetDashboardForJobRun"

1,

"Resource": [

myn

1,
"Sid": "AllowEMRSERVERLESSGetdashboardforjobrun"

Amazon S3 & 2|8 AEZ|X|of CHEt &5 5 7| HEt

#eld 2E2X| E= S3 HAMAM XAl 25t 7|12 23
g2 T gL

AS3sle 42 LS 20| KMS 7| H
emr-serverless.amazonaws.com 2/Ef A= KMS Z|0f CHEF Ao ct& #$EHo| Qlo{oF &hL|ct.

"Effect": "Allow",
"Principal":{
"Service": "emr-serverless.amazonaws.com"

},

"Action": [
"kms:Decrypt",
"kms:GenerateDataKey"

1,

"Resource": "*"
"Condition": {
"StringlLike": {
"aws:SourceArn": "arn:aws:emr-serverless:region:aws-account-id:/
applications/application-id"

}

Hot ] A2 aws:SourceArn 271 7|2 KMS 7| HAHof F£7t5t= Zd0| EZ&LICH IAM M3 =7
7| aws : SourceArn2 EMR Serverless7t O Z 2|71 0| ARNO| CHSHABF KMS 7|1E AFESIEE St
ol =&0| ElLlCt.

I.

A
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JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"kms : GenerateDataKey",
"kms :Decrypt"
]I
"Resource": [
"arn:aws:kms:*:123456789012:key/12345678-1234-1234-1234-123456789012"
1,
"Sid": "AllowKMSGeneratedatakey"

Amazon CloudWatchoi CHet & 535} 7| ™t
KMS 7| ARNS 21 250 ¢ddste{™ 2 HEFR] d&hof CHaH CHS IAM BEA S AL & LCt.

JSON

"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"logs:AssociateKmsKey"
1,
"Resource": [
"arn:aws:logs:*:123456789012:10og-group:my-log-group-name: *"
]I
"Sid": "AllowLOGSAssociatekmskey"
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Amazon CloudWatch0il KMS #3&tE 20455 KMS 7| WM& T HELICt

JSON

{
"Vexrsion":"2012-10-17",
"Id": "key-default-1",
"Statement": [
{
"Effect": "Allow",
"Action": [
"kms :Decrypt",
"kms : GenerateDataKey"
]I

"Resource": [

Mmgn
1,
"Condition": {
"ArnLike": {
"kms :EncryptionContext:aws:logs:arn": "arn:aws:logs:*:123456789012:*"
}

3,
"Sid": "AllowKMSDecrypt"

Amazon EMR ServerlessOl CHEF Apache Log4j2 & 4

O| I O|X|olME StartJobRunoiA EMR Serverless Xt 30l CHEH AFE X} K| Apache Log4j 2.x &
Mg FMdte WS SYELICH ofE2IF0|ME =& M Logdj BEFE T95t21 EMR Serverless
of CHEt 7|2 o E2|7H0|M 74 MME FHASHMR.

Amazon EMR ServerlessOl CH3t Spark Log4j2 &4 -

Amazon EMR Z/Z2|A 6.8.0 O| &40l E Apache Log4j 2.x &8 S AL X} X|H5l0od MESIE 20 74
g X|8e = J&LICh 22{™ EMR Serverlessol M Spark 2td2| E&| siZ0| ZtASHE LICH ol2d &t
&£M88 F45t8{™ spark-driver-log4j2 ! spark-executor-log4j2

o
L

—

|

Log4j2 T+ 174


https://logging.apache.org/log4j/2.x/
https://logging.apache.org/log4j/2.x/

Amazon EMR Amazon EMR Serverless At MM

- SparkO CHEt Log4j2 27

« Spark0i|l CHEt Log4j2 743 of| x|

+ ME Spark 219| Log4j2
o Spark0i CHEt Log4j2 1124 AtE

SparkO CHEl Log4j2 2/

Spark 21 782 AM8Xt X|H35l24™ applicationConfigurationdM CIS EFE AFSErLICH.
Log4j 2.x &892 T35 Ct= properties& AFSELICH

spark-driver-log4j2

W

o

HE

F = ECtO|tHof CH$t 1og4j2.properties THQ| gt MAELICH

spark-executor-log4j2

Ol ERE= A&7|ol CHEF 1log4j2.properties IHUO| ZtS MAELCH

HL

Sparkoil CHEt Log4j2 743 of| A

CtZ ool M= Spark =20 & Al=E7[of CHEt Log4j2 T+ ALEXE X[ 5H7| 2/ 3H
applicationConfiguration2 AtE3dH Spark 22 ME5tsE &2 Eo{FLICH

F

H
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ek
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# Ol

I CHAl OHZ2|AH|0|M = FE 0 M Logdj EFE 745242 EMR Serverlesso CHEH 7|2
T4 MME B XSHA 2.

(@)
g

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "/usr/lib/spark/examples/jars/spark-examples.jar",
"entryPointArguments": ["1"],
"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi --conf
spark.executor.cores=4 --conf spark.executor.memory=20g --conf spark.driver.cores=4 --
conf spark.driver.memory=8g --conf spark.executor.instances=1"
}
} 1

--configuration-overrides '{
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"applicationConfiguration": [

{
"classification": "spark-driver-log4j2",
"properties": {
"rootLogger.level":"error", // will only display Spark error logs
"logger.IdentifierForClass.name": "classpath for setting logger",
"logger.IdentifierForClass.level": "info"
}
1,
{
"classification": "spark-executor-log4j2",
"properties": {
"rootLogger.level":"error", // will only display Spark error logs
"logger.IdentifierForClass.name": "classpath for setting logger",
"logger.IdentifierForClass.level": "info"
}
}
]
}l
ME Spark 22| Log4j2

CHE ZE HEo|M= ol ZEI7 o]0l CHEr MAE X X Logdj2 78S Z7|8 st S Spark 0HEE|
H

7loldg ddsts WS EoiELIch
Python

Example- Python0i|A{ Spark Z¢401| Log4j2 At&

import os
import sys

from pyspark import SparkConf, SparkContext
from pyspark.sql import SparkSession

app_name = "PySparkApp"
if __name__ == "__main__":
spark = SparkSession\
.builder\
.appName(app_name)\
.getOrCreate()
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spark.sparkContext._conf.getAll()
sc = spark.sparkContext
log4jlLogger = sc._jvm.org.apache.log4j

LOGGER = log4jlLogger.LogManager.getlLogger(app_name)

LOGGER.info("pyspark script logger info")
LOGGER.warn("pyspark script logger warn")
LOGGER.error("pyspark script logger error")

// your code here

spark.stop()

Spark 2dS M™Ast= AR =EtOIHO CHSH Logdj2E AL RE X|Hs5ted{H CHE TS Al -
A& LICH
{
"classification": "spark-driver-log4j2",
"properties": {
"rootLogger.level":"error", // only display Spark error logs
"logger.PySparkApp.level": "info",
"logger.PySparkApp.name": "PySparkApp"
}
}
Scala
Example- Scala0l|A{ Spark 22401 Log4j2 AtHE
import org.apache.log4j.Logger
import org.apache.spark.sql.SparkSession
object ExampleClass {
def main(args: Array[String]): Unit = {
val spark = SparkSession
.builder
.appName(this.getClass.getName)
.getOrCreate()
val logger = Logger.getlLogger(this.getClass);
logger.info("script logging info logs")
logger.warn("script logging warn logs")
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logger.error("script logging error logs")

// your code here
spark.stop()
}
}

Spark %S A™AstE B2 =Et0|tHHol| CHaH Log4j2& AHE XL X|HstE{H CHE 782 AI8E =
A& LICH

"classification": "spark-driver-log4j2",
"properties": {
"rootLogger.level":"error", // only display Spark error logs
"logger.ExampleClass.level": "info",
"logger.ExampleClass.name": "ExampleClass"

SparkOll CHEF Log4j2 124 AFE
CH2 Log4j2.x 432 Spark ZZM|A0]| CHsl A8 & gigLIch

« rootLogger.appenderRef.stdout.ref
* appender.console.type

* appender.console.name

* appender.console.target

* appender.console.layout.type

» appender.console.layout.pattern
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N M

OnDemandCapacity & EE
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WorkerTyp

e , CapacityA

llocationType
TotalWork A8 tsEt & HYRE I ApplicationId ,
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FH

EMR Serverless 2 =& x|

N LS EHI|E
SubmittedJobs NZEE Aefo| x|cH 2] = ApplicationId ,
ApplicationName
PendingJobs 25 5 dEjof &Y =, ApplicationId ,
ApplicationName
ScheduledJobs of| 2F El A EHOf BFQS ==, ApplicationId ,
ApplicationName
RunningJobs A T HEfo| 2 £, ApplicationId ,
ApplicationName
SuccessJobs MB dElo] & =, ApplicationId ,
ApplicationName
FailedJobs Alml AEfo| Eheq =, ApplicationId ,
ApplicationName
CancellingJobs FA 5 HEjo| B Y £, ApplicationId ,
ApplicationName
CancelledJobs F|AE MEfof B . ApplicationId ,
ApplicationName

QNEIE O} Z 70|41 UIE AHR 501 EMR Serverless©| Al# Z 01 5] 9 gz &l 5of Cife oIl
XIES DUEE 4 JaLICh 48 S0 5Heio| Ulo] M2 53 MAIZ o 2
I

=
A0l U7k EAIELICH 22 F Zol ulof MZstH 7 4 U7t A

—_

Xtod Al
EE

0%

EMR Serverless@| A8 Q1 ztedof CHaiA{E AIEIM X|EE MEZ 5= A AIZHQIE{H 0| A 0] A A
= Q& LIC} Apache Spark Ul EE= Hive Tez UIE AF&36H04 &2 R LIE ST CIHAE &= U&L
Ct. o|z48t Ul HM|AStE{EH EMR Studio 2& 8 AF28t7{LE AWS Command Line InterfaceE AR
&to{ 2ot URL A= x2QlEE @& EtL|C}

ztof ot = =

b I — =

OHZ2|7H0f4d & e 183



Amazon EMR

Amazon EMR Serverless AHE

M

2t 2 =l EMR Serverless 2/¢io| 4
Hive 2Hed Algiof CHEH 2] MF

Al I:'._=4EMRStudo='Ac>

A

oI,

A&

ChA, EfA3 2 X[FEOf

— e ——

[—— ]

A

6

E0IM S + Rl
EMR Serverless
UXIERE Hlo|E
Mof| £5t= ofd 2fdE

(® Note

Amazon CloudWatch 2&0{|M X|EE £ [ EMR Serverless Z 10| M ALE
2oz At2grLct.

HEZIE EeiH SHE EHE, 7[2HE 1

EMR Serverless 2] 24X}t =& X|E

X|E = =
WorkerCpu ahed Ao A & vCPU
Allocated AXtol| CHall &g

=l & vCPU 3 04

AN

0T .
WorkerCpu Zhod AlEHof A vCPU
Used XTI & &3l

= & vCPU 304

AN

T .

2 Spark 7|& M EE= BT Hive Tez UIE AtE

HMAE 4 ey

|A 4l Job Worker Metrics X|E
Amazon CloudWatch=

504 Spark EE&=
LIC}. o|g{8t ulof <4
st 7L} AWS Command Line InterfaceE Al23t04 £ 9t URL ¢l

AN
M&e

LICE.

S E0lM Zedo| MUE|E Sk T &

AHeZ ME

M4

£ 7

JobId,
JobName,
Applicati
onld ,
Applicati
onName ,
WorkerType ,
2l CapacityA
llocation
Type

JoblId,
JobName,
Applicati
onld ,
Applicati

stod S gt o Z 2|7 0

ofZ2(7 ol

2

plsl

184



Amazon EMR

Amazon EMR Serverless A A

BA

XE

WorkerMem
oryAlloca
ted

WorkerMem
oryUsed

nx
0%

=X

7|7HH}O| E(GB)

ated AISolA &
r

7|74t O| E(GB)

X 7]

Ak
[

onName ,
WorkerType |,
2l CapacityA
llocation
Type

JoblId,
JobName,
Applicati
onld ,
Applicati
onName ,
WorkerType ,
2 CapacityA
llocation
Type

JobId,
JobName,
Applicati
onld ,
Applicati
onName ,
WorkerType |,
2 CapacityA
llocation
Type

OHZ2|7H0f4d & e

185



Amazon EMR Amazon EMR Serverless AFHE M A
INE: MH = EH 7|
WorkerEph 2 Ao & Z[|7IHFO|E(GB)  Jobld,
emeralSto 4 Rtod| CHaH & JobName,
rageAlloc El Al AEZ|X] Applicati
ated O| HIO|E =+ onld ,

Applicati
onName ,
WorkerType ,
2l CapacityA
llocation
Type
WorkerEph 2 AdloAM & Z[|7IHFO|E(GB)  Jobld,
emeralSto UR7L EE35t= JobName,
rageUsed LAl AEE[X|2 Applicati
HIO|E ==. onId ,
Applicati
onName ,
WorkerType |,
2/ CapacityA
llocation
Type
WorkerSto 2 A™doM & HIOIE JoblId,
rageReadB AR 7t AEE[X] JobName,
ytes oM ¢{2 HIO|E Applicati
. onld ,
Applicati
onName ,
WorkerType ,
2 CapacityA
llocation
Type

OHZ2|7H0f4d & e

186



Amazon EMR Amazon EMR Serverless At MM

INE: =ES che =3 7|&
WorkerSto 2 Ao & HIO|E JobId,
rageWrite UXto| AEE|X| JobName,
Bytes 0if £ HIO|E == Applicati
onld ,
Applicati
onName ,
WorkerType |,
2l CapacityA
llocation
Type
otgf BtAIME Ch et R8Ol X|Eo| HMASHE LWEHS MYEEL|CE

Console

Z £ Ar8sto{ ol Z2|7H0]4 Ulo] KM ASHE B

—

Z&0|M AlEH5E7| 2] X|&lo] 2 EMR Studio0ll A EMR Serverless OHEZ 2|7 0|2 2 0|5 &
LIC}.

2. A B2l o] g ATIE o Z2(FH 0| Ul A Z20f AM|ASHE{H CHE S =T LICH

RUNNING &tEHO| =

o

=
ofZ 2|70l MF HE HO|X|oA EfdS MEHSH7LE 2ol CHEF 2t MIF HE m[o]
X|2 o|SgfLct.

=

c. Ul EA| =EECH2 HIF0llM Spark Ul EEE Hive Tez UIE MEHEI0{ XHQd S&of| IHE= ofE
2|/70|4 UIZ o|S&fLCt.

d. Spark 2% Z30f HMASHEAH Spark US| Ae7| EHe Z 0|535t0 E2I0|He| 21 &
3E MEAELICH Hive EI 220 HM|ASHE{H Hive Tez UIIAM 2443t DAGO| CHE 2
1 23 E MEfgLCh

3. ==F ol cHet AZTIHE of Z2(FH ol Ul ! 20| HMASEAH CHS S s EfLICH

m

a. SUCCESS MEHo| 2tdg MEHSEILICE.

d

b. OiEZz[7|o|Mel ofZE[F[0|M MTF HE HO|X|oAM EHS MEHsHAHLE Zdol X MF
YE mlo|x|= o|SELICt

ofZ2(7 ol

plsl


https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html#gs-console

Amazon EMR Amazon EMR Serverless At MM

c. Ul EAEECIR HF0lM Spark 7|18 MH =& ¥ Hive Tez UIE MESt0] 21 R
of %= o Z2|7i0|MH UIZ o|S &Lt

d. Spark ¢TI 220] HMASHE{H Spark US| A&7| BIo 2 0|S3t0{ EBt0|H{e| 20 &
MERSFLICEH Hive RIEI 220 BM|ASHE{H Hive Tez UIIAM 2443t DAGO| CHE =2

AWS CLI

E A&35toqd of Z (A0 Ul UM AHE{EH AWS CLI

- A FQlEAnt 2= El ZFdof CHaH o Z 2701 Ulo] M ASHE Bl AHRE £+ U= URL
£ MAI5le{8 GetDashboardForJobRun APIE Z .=." SEgLICH

aws emr-serverless get-dashboard-for-job-run /
--application-id <application-id> /
--job-run-id <job-id>
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"Sid": "AccessToPrometheus",

"Effect": "Allow",

"Action": ["aps:RemoteWrite"],

"Resource": "arn:aws:aps:<AWS_REGION>:<AWS_ACCOUNT_ID>:workspace/<WORKSPACE_ID>"

AWS £ & A8 3104 Amazon Managed Service for Prometheus2t S & El oHZ 2|70l S M43t

OHZ2|7i0o| M2 MA5tEd™ Amazon EMR Serverless A% 517|8 2 Z5HMIQ.
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=

AWS CLI EE= EMR Serverless APl AF2

AWS CLI E£= create-application start-job-run B2 A& [ E£= EMR Serverless

APIE

5t
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A8 3101 EMR Serverless O Z 2|71|0|442 Amazon Managed Service for Prometheus2t & &
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create-application

aws emr-serverless create-application \
--release-label emr-7.1.0 \
--type "SPARK" \
--monitoring-configuration '{

"prometheusMonitoringConfiguration": {

"remoteWriteUrl": "https://aps-workspaces.<AWS_REGION>.amazonaws.com/

workspaces/<WORKSPACE_ID>/api/vl/remote_write"

}
} 1

start-job-run

aws emr-serverless start-job-run \
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--application-id <APPPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--job-driver '{
"sparkSubmit": {
"entryPoint": "local:///usr/lib/spark/examples/src/main/python/pi.py",
"entryPointArguments": ["10000"],
"sparkSubmitParameters": "--conf spark.dynamicAllocation.maxExecutors=10"
}
'\
--configuration-overrides '{
"monitoringConfiguration": {
"prometheusMonitoringConfiguration": {
"remoteWriteUrl": "https://aps-workspaces.<AWS_REGION>.amazonaws.com/
workspaces/<WORKSPACE_ID>/api/vl/remote_write"

}
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"version": "Q",
"id": "9fd3cf79-1ff1-b633-4dd9-34508dcle660",
"detail-type": "EMR Serverless Application State Change",
"source": "aws.emr-serverless",
"account": "123456789012",
"time": "2022-05-31T21:16:312",
"region": "us-east-1",
"resources": [],
"detail": {
"applicationId": "@@0flcbsc6anuij25",
"applicationName": "3965ad@0-8fba-4932-a6c8-ded32786fd42",
"arn": "arn:aws:emr-serverless:us-east-1:111122223333:/
applications/@0flcbsc6anuij25",
"releaselabel": "emr-6.6.0",
"state": "CREATING",
"type": "HIVE",
"createdAt": "2022-05-31T21:16:31.5479537",
"updatedAt": "2022-05-31T21:16:31.547970Z",
"autoStopConfig": {
"enabled": true,
"idleTimeout": 15
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},
"autoStartConfig": {

"enabled": true

}
}
}
5He] A% AEf 7 OlHIE

3tE|= xHof AlSHS Ho4= L}

"version": "Q",
"id": "@0df3ec6-5dal-36e6-ab71-20f0de68f8a0",
"detail-type": "EMR Serverless Job Run State Change",
"source": "aws.emr-serverless",
"account": "123456789012",
"time": "2022-05-31T21:07:42Z",
"region": "us-east-1",
"resources": [],
"detail": {
"jobRunId": "@@flcbn5g4bb@c@l",
"applicationId": "@0f1982rluukb925",

"arn": "arn:aws:emr-serverless:us-east-1:123456789012:/

applications/00f1982r1uukb925/jobruns/00f1lcbn5g4bbocol",
"releaselabel": "emr-6.6.0",
"state": "RUNNING",

"previousState": "SCHEDULED",
"createdBy": "arn:aws:sts::123456789012:assumed-role/

TestRole-402dcef3ad14993c15d282631f64381le4cda34775/6622b6233b6d42f59c25dd2637346242",
"updatedAt": "2022-05-31T21:07:42.2994877",
"createdAt": "2022-05-31T721:07:25.325900Z2"
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"version": "Q",
"id": "@0df3ec6-5dal-36e6-ab71-20f0de68f8a0",

"detail-type": "EMR Serverless Job Run Retry",
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"source": "aws.emr-serverless",
"account": "123456789012",
"time": "2022-05-31T21:07:42Z",

"region": "us-east-1",
"resources": [],
"detail": {

"jobRunId": "@@flcbn5g4bb0col",

"applicationId": "@0f1982rluukb925",

"arn": "arn:aws:emr-serverless:us-east-1:123456789012:/
applications/00f1982r1uukb925/jobruns/00f1cbn5g4bb0c@l",

"releaselLabel": "emr-6.6.0",

"createdBy": "arn:aws:sts::123456789012:assumed-role/
TestRole-402dcef3ad14993¢c15d28263f64381e4cda34775/6622b6233b6d42f59c25dd2637346242",

"updatedAt": "2022-05-31T21:07:42.2994877",

"createdAt": "2022-05-31T21:07:25.325900Z",

//Attempt Details

"previousAttempt": 1,

"previousAttemptState": "FAILED",

"previousAttemptCreatedAt": "2022-05-31T21:07:25.325900Z2",

"previousAttemptEndedAt": "2022-05-31T21:07:30.325900Z2",

"newAttempt": 2,

"newAttemptCreatedAt": "2022-05-31T21:07:30.325900Z"

e 2lAas AL E UOo|E
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"version": "Q",

"id": "@0df3ec6-5dal-36e6-ab71-20f0de68f8a0",

"detail-type": "EMR Serverless Job Resource Utilization Update",

"source": "aws.emr-serverless",

"account": "123456789012",

"time": "2022-05-31T21:07:42Z",

"region": "us-east-1",

"resources": [

"arn:aws:emr-serverless:us-east-1:123456789012:/applications/00f1982r1uukb925/

jobruns/@0f1cbn5g4bb@c@l"

1,

"detail": {
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"applicationId": "@0f1982rluukb925",
"jobRunId": "00flcbn5g4bb0c@l",

"attempt": 1,
"mode": "BATCH",
"createdAt": "2022-05-31T21:07:25.325900Z",
"startedAt": "2022-05-31T21:07:26.123Z",
"calculatedFrom": "2022-05-31T21:07:42.2994877",
"calculatedTo": "2022-05-31T21:07:30.325900Z",
"resourceUtilizationFinal": true,
"resourceUtilizationForInterval": {
"vCPUHour": 0.023,
"memoryGBHour": 0.114,
"storageGBHour": 0.228
I
"billedResourceUtilizationForInterval": {
"vCPUHour": 0.067,
"memoryGBHour": 0.333,
"storageGBHour": 0@
},
"totalResourceUtilization": {
"vCPUHour": 0.023,
"memoryGBHour": 0.114,
"storageGBHour": 0.228
I
"totalBilledResourceUtilization": {
"vCPUHour": 0.067,
"memoryGBHour": 0.333,
"storageGBHour": 0@
}
}
}
30| A% B HEf2 TEE HLOIE startedAt HET} OHE Liol EAIZ LT
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THet 4 UeLITh O] Mol EAT B0l CHE R & MBstm B8 s wHs =
Cf.

|
- BT3B AU

. Z|AA0] EfZ

- Ef X|™H MIEH ALE
« AWS CLI 2! Amazon EMR Serverless APIE A}25104 Ef 1 ZHQd

B 2 FSIULI7?

Ei2= AWS 2laA0] 8 5tE ol (LT ZF Bl = AASAZ Holstes 79t e 2 FdE L
E{1E M85 8%, A 7A & &40 22 S4HE AWS EI/\A% BERE = A&LICH SYEt §
o| BlAAT B2 A T ElTo M2 EE EIAAE HEAH AEELICEH 6§ E04, ZF oHEE|
FHo|Mo| ARAH U ABH £ZF S FXE £~ QI = Amazon EMR Serverless OfZ 2|7 0|4401| CHEH EX

J MEE "olg = &Lt ZF 2lAA 3o cha] LetE el 7| ©Ee notsteE [do| E&L

Zi2 oflLCt. 2|AA0 EfOE FIIEH £0il= AUXNMEKX| Ef29|

-
AN =
e =857 2lAA0 M el 8 MAHE = U&LICEH El2= Amazon EMR ServerlessOfl CHEF Al
DHE] o|O|7} 4on4 At H EXLEZ SAEILICE ST 2lAA0l CHal| 7|7t 7|Z Ef29t SUSHEI
E FIIste B M 20| O] 2t FHo{gsLCt.

IAME AtEstE E<2 Bl 2| TEHo| U= AWS HHe| AFEXHE Mofe = JU&LICH B 7|EE <
Mi& Aol EA oMz BT Z[EF AMIA K0S e A MM E HESHAHIR

2| A A0 EfE

M EE= 7|E ofEZ2|70|M Tl =] AldHo| EfZE X|™HE £+ & LICE. Amazon EMR Serverless
API AWS CLI, EE= AWS SDKE At85t= 4% & API 24 9| tags It2tO|EE AFE5H0 A E2l&
A0| EE M8 £ Q&LICH TagResource APl S AFE5H04 7|E E|AAN EfIE M8

= A&LCH

U BlAA MM BUS ASHAM AL M4 Al Bl4A0l EfI1E XHE £ AsLIC 0 B2 Bl
AB MG SO EIOE MR 4 g B 2lAAE Maetx| RELICH o] BHFLIFOIME AA
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S0l Ef2E X|Hslgd= SlAATF RIHE Ef 29 &7 MM E| 7L 5] MAEE|X| et&LICH e Al 2
AAO| EfIE X|HSHH ElAA HE & AL XY EE A3 2 EE A#SHK| oot ELICH
CtS HIO|E0|ME Ef2E X|™HE £ = Amazon EMR Serverless ZIAA S MHEEFL|CH
Bl XY 7ts8 2lAA
Resource Bl x| Bl MY X|¥ A Al BT K| ddE2 I8t
M X|(Amazon  API(AA Sof Ej
EMR Serverless & F7tg £
API AWS CLIZ! 9]\'%)
AWS SDK)
O Z 2|7i[0]4 o ofL{R. oHEEIZ o CreateApp
O|Mut A4 E! Ef lication
O= s ofE 2
7 o|Moj MIE =
xhod Alsio 2 &
It | x| et &L Ct
Q] Al of| oL of| StartJobRun
Ef1 X| X[EF AFE
CtEoH 22 7|8 AME AFE ol Ef20i MEELICH
« Zt 2|AA0|E Z[CH 5070 AFE R MM Ej27F ZEHE &~ &L
« ZF 2lAA0] Cial 2 el 7|= D RsioF st ZF EH F|= ShLbel ghak 7HE &= RI&LICH
« 7|o| Z|CH Z0o|= UTF-8 ZAlo| RLIZE X 128KFLLC}.
- Zto| 2|CH 2ol UTF-8 Aol LI E EX} 256KHLICE.
« 3{8Ek|l= BXAE UTF-82 EHE & = EAF <AH W /=+-@ ERLILCE.
- Bl 7= gl EXAEY = R&LICH BT ghof Bl EXE2 X™HE = UXITH null2 XIEE = &
LIC}.
« BN 7|9 22 CHAEKIE EFLICH
o F|EEE 2t MFAIQL ZO| CHEX EF= A2K X8 EE= AWS: E A2 36HX| St&LICt o|z48t 0|
2 AWS M0 2 0of|2Fz|o] /& LICt.

BiZ X1 AIEH ALY
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AWS CLI 2! Amazon EMR Serverless APIE Al273504 Ej &t

Ct= AWS CLI BE = Amazon EMR Serverless APl 232 AtE510q 2l&A0| CHEF EfE F74,
al A =

Hoo|E, Lt & ArAIEFLICH

Ef20i CHEF CLI & 2l AP| 2

Resource EH X[& Efa ME X[
StLt o|&t ol Ef T E FItetA tag-resource TagResource

Lt Fog&Lct

2l CHEt Ef 2 LEE list-tags-for-reso ListTagsForResource
urce

StLt O|&fo| T E AFA|EfL untag-resource UntagResource

Ct.

CHS oXl= AWS CLIE AL835tod 2|0l BfaE XIEst7HLE B3 E M7Hste S EoiELICH
7|& ofE2l7ol M B x|H

Ct

0|0

FH2 7|& o Zc|7io|Mof 2 E K| ELICH
aws emr-serverless tag-resource --resource-arn resource_ARN --tags team=devs

7|& ofE2|70| M ALE

CtS HHE2 7|& o Z2IAH o] Mol M Ef 2 E APAIELICE.
aws emr-serverless untag-resource --resource-arn resource_ARN --tag-keys tag_key

2| AA0 CHEF B L+

aws emr-serverless list-tags-for-resource --resource-arn resource_ARN
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EMR Serverless2 At& Ad

O MMofA= EMR Serverless OHZ 2|7 0| M0l A Zr 4 e if UEFZQ1 ALE AtEE HEELICH 047
ol= Spark 242 &ZE35t7| I8 Python L Python 2H0|E2{2|S A5t T CHF 2 CllO|E{AM|Eof CH
Bt Zredg L35t 7| QI8 Hudi 2! IcebergS HIR 8 CH 8t =77t T EHE|0] Ql&LCH.

A

« Amazon EMR Serverless0l M Java 17 A8

« EMR Serverless0i| A Apache Hudi AHE

» EMR Serverless0ll M Apache Iceberg AHE

» EMR Serverless0ll A Python 2t0|EE{2| AFHE

* EMR Serverless0ll M CtFgF Python HHT ALE

+ EMR Serverless®@t &7 2 E} 20|32 0SS A8

+ Airflowd| A EMR Serverless 2 ME

+ EMR ServerlessOl M Hive AF&XF ol = ALS
« EMR ServerlessOi| A At X} X[ O|0[X| ALS

+ Amazon EMR Serverless0il M Apache Spark& Amazon Redshift &g AH&

» Amazon EMR Serverless& Al&5+04 DynamoDBO4| 9423

Amazon EMR ServerlessO| M Java 17 AFS

Amazon EMR ZIZ|A 6.11.0 0|4 & AL 3P4 Java Virtual Machine(JVM)0i| CH3H Java 17 HEFIS Al
&35l == EMR Serverless Spark 242 #+ e = A&LICH CFg Y & StLEE AFE510{ Java 172
SparkE /&g Lct.

JAVA_HOME

EMR Serverless 6.11.0 0|4 2| JVM
Sl spark.executorEnv 43 EF0i JAVA_HOME ™€ NI & & Q&L

x86_64

Java 172 Spark E2+0|H & A&i7|9] JAVA_HOME 7t Z X|HEt7| {I6H Eodt 48 MY
ot
=]
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--conf spark.emr-serverless.driverEnv.JAVA_HOME=/usr/lib/jvm/java-17-amazon-
corretto.x86_64/

--conf spark.executorEnv.JAVA_HOME=/usr/lib/jvm/java-17-amazon-corretto.x86_64/
arm_64
Java 17€ Spark E2to|t{ & A& 7|9| JAVA_HOME 2 H2 2 X|H5t7| Qs EHest s4848 M-

grLICH.

--conf spark.emr-serverless.driverEnv.JAVA_HOME=/usr/lib/jvm/java-17-amazon-

corretto.aarch64/
--conf spark.executorEnv.JAVA_HOME=/usr/lib/jvm/java-17-amazon-corretto.aarch64/

spark-defaults

mo kR

= spark-defaults 2F0A Java 172 X|’45l04 EMR Serverless 6.11.0 O|&Foi| CHEF yvM M7
.l

MEelg + A&LH
x86_64

spark-defaults 2/0iA Java 172 X|=HELICH.

{

"applicationConfiguration": [

{

"classification": "spark-defaults",
"properties": {
"spark.emr-serverless.driverEnv.JAVA_HOME" : "/usr/lib/jvm/java-17-

amazon-corretto.x86_64/",
"spark.executorEnv.JAVA_HOME": "/usr/lib/jvm/java-17-amazon-

corretto.x86_64/"
}

arm_64

spark-defaults /0l Java 172 X|HELICH
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"applicationConfiguration": [

{
"classification": "spark-defaults",
"properties": {
"spark.emr-serverless.driverEnv.JAVA_HOME" : "/usr/lib/jvm/java-17-

amazon-corretto.aarch64/",
"spark.executorEnv.JAVA_HOME": "/usr/lib/jvm/java-17-amazon-
corretto.aarche4/"

}

EMR Serverless0i A Apache Hudi A&

O] MlMoi| M= EMR Serverless O Z 2|71 0|M0{ M Apache HudiE At835t= WS AEFLICH Hudi
= Ol0|H XEl& O ZtEHsHH ™S8 X|st= olo|H #el Zof| 3 Lot

EMR Serverless Ol Z 2|71 0| M0i| M Apache Hudi€ At 3t= i

jo
nx
02
o
r
[ul

1. SHE Spark ] M&ol|lM 2t Spark &4

spark.jars=/usr/lib/hudi/hudi-spark-bundle.jar, /usr/lib/hudi/hudi-utilities-
bundle.jar,/usr/lib/hudi/hudi-aws-bundle. jar
spark.serializer=org.apache.spark.serializer.KryoSerializer

2. HudiElo|l2g ME 7tEtZ2 0] S7|8t5t24H AWS Glue CIO|E] FIEf 212 HEIAEO{Z K|
Mot HLE 2|5 HEIAEOIE FHELIC EMR Serverless= Hudi /3 2 =01 CH3H Hive E{|0|E
ol 57|13t REZ hmsE X|HELICH EMR ServerlessE 0| 42 712X 2 EAM318tLC o
EfAE0{E M= wiof Chet RFMIEH LI 2 EMR ServerlessOl| CHEF HEFAE 0 744 MMHE

HEstM .

/A Important
EMR Serverless= Hudi 22 2ZEE ®2|5t7| 23 Hive EIO|EMMH S715t 2E SMHS
2 HIVEQL == JDBCE X[&5HX| A &LICE RtMIEH LI 2 Sync modes& & E5HAL.
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Glue Ci|O|E| ZIEf 21 & AWS HIEFAEO0{Z A8 SHE 2 Hudi 2ol Cieli CHE 78 &d2
RIggrct.

--conf spark.jars=/usr/lib/hudi/hudi-spark-bundle.jar,

--conf spark.serializer=org.apache.spark.serializer.KryoSerializer,

--conf
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSC

Amazon EMR2| Apache Hudi & 2|A HZ0i| CHEt REAIEH LIE 2 Hudi EE2IA 7158 HZSHMIL.

ol

EMR Serverless0il A Apache Iceberg A&

O| M40 M= EMR Serverless O & Z|710]410{ A Apache Iceberg& ArEstE LS B LICH
Apache Iceberg= Ci|O|E 20|20l M CH 2 CIOIEMIEE AtEst= Ol R8¢ Bo|2 AL

1. ol Spark 2t Ao ER3e Spark &4 g LCt.

spark.jars=/usr/share/aws/iceberg/lib/iceberg-spark3-runtime.jar

2. Glue OIO|E| 7IEt 2 1& AWS HE}AEO{ZE X|HEH AL 2|F HEIAE0{E T HELICH HIEIA
Eof ™Mxof cHst AFM|IBH LI 2 EMR Serverless0f CHEE HIEFAE 0] 744 MME & X 5HA|IL.

(=

IcebergOll CHaH At & HIEFAE 0] 42 FHEHLICH of
ArZsteiE o E 2|7 0|M oM CHE S48 dYEL

£0{ AWS Glue CIIO|E{ ZIEf 2O E

T

spark.sql.catalog.dev.warehouse=s3://amzn-s3-demo-bucket/EXAMPLE-PREFIX/
spark.sql.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions
spark.sql.catalog.dev=org.apache.iceberg.spark.SparkCatalog
spark.sql.catalog.dev.catalog-impl=org.apache.iceberg.aws.glue.GlueCatalog
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSG]

Glue ClIO|E| 223 & AWS HEIAEO0{Z AL 8t=E B Iceberg 20l CHEH CHE 74 &4
£ XI'gELich

--conf spark.jars=/usr/share/aws/iceberg/lib/iceberg-spark3-runtime. jar,
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--conf
spark.sql.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions,
--conf spark.sql.catalog.dev=org.apache.iceberg.spark.SparkCatalog,

--conf spark.sql.catalog.dev.catalog-impl=org.apache.iceberg.aws.glue.GlueCatalog,

--conf spark.sql.catalog.dev.warehouse=s3://amzn-s3-demo-bucket/EXAMPLE-PREFIX/

--conf
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSC

Amazon EMRE| Apache Iceberg 2 2|A BHE0i| CiEt REAMIEH LHE 2 Iceberg ElE|A 7|52 FHASHA
o

-l .

EMR Serverless0i| A Python 2I0|E2E2{2| AHE

Amazon EMR Serverless O Z 2|71 0| 01| M PySpark 242 A5t F< CHY st Python 2H0|E 2
n

IS8 MBI, 71 @

o
EIE &4 ¥5oz W78 & J&LICH 0|& =™sted™ 7|2 Pytho
B YESI7HLE, Python EHO|EEHEIE AHE 8IS PySpark g 2 F4e & A&LICH o] IO
XloME 2t M2 gAS ChELUCH

7|2 Python 7|5 AFHE

CHE 48 M= 32 PySparkE AFE35H04 Python mH(. py), &S El Python T Z|X|(.zip) &
Egg It(.egqg)S Spark A& 7|0l Y2 =& 4= U&LIC}.

file>

PySpark 10 CH3H Python 7+ Bt 42 AFE st Edoll CHEE XEAIEH LHE 2 Using PySpark Native

A 0
T UATE

ot

EMR Notebook2 AFE35tE AR CIS ZEE A0 —ES0|M Python SH5MHE AIS

"conf": {
"spark.submit.pyFiles":"s3:///amzn-s3-demo-bucket/EXAMPLE-PREFIX/<.py|.egg|.zip
file>
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0lo
X
2

x

Amazon EMR Amazon EMR Serverless At

Python 7+4& &4 2=

PySpark 74 LHofl 042 Python 2IOIEEHEIE TF|Z/5lE{E 7R ZEIE! Python 7HA BHAS AAdst

= A&

1. Python 7t& 2tZE LESHE{H CHE BEE MEFLICH EAE oAM= scipy &
matplotlib I{Z|X|E 74 8 mi7|X|of M x|6t 1 of7}0|2E Amazon S3 £lx|of %ME*I—IEL

/A Important
EMR ServerlessO M AFE35t= At &8t BT 2| Python(%, Amazon EMR Z2[&
6.6.02| B2 Python 3.7.10)2 At&3t0{ R A&t Amazon Linux 2 B+ Z0i M CtS BHEE A
&iSiok & LICH EMR Serverless Samples GitHub 2|%Z X|E 2|0l A 0| A| DockerfileE & &

= A&LICH

# initialize a python virtual environment
python3 -m venv pyspark_venvsource
source pyspark_venvsource/bin/activate

# optionally, ensure pip is up-to-date
pip3 install --upgrade pip

# install the python packages
pip3 install scipy
pip3 install matplotlib

# package the virtual environment into an archive
pip3 install venv-pack
venv-pack -f -o pyspark_venv.tar.gz

# copy the archive to an S3 location
aws s3 cp pyspark_venv.tar.gz s3://amzn-s3-demo-bucket/EXAMPLE-PREFIX/

# optionally, remove the virtual environment directory
rm -fr pyspark_venvsource

fjo
ol

ANSStEF

g

2. Python 7t& &4 ol MY E Spark &2 ME g LICH.

--conf spark.archives=s3://amzn-s3-demo-bucket/EXAMPLE-PREFIX/
pyspark_venv.tar.gz#environment
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--conf spark.emr-serverless.driverEnv.PYSPARK_DRIVER_PYTHON=./environment/bin/
python

--conf spark.emr-serverless.driverEnv.PYSPARK_PYTHON=. /environment/bin/python
--conf spark.executorEnv.PYSPARK_PYTHON=./environment/bin/python

¢ 2l Python HIO[LAZIE RHHL|6tX| St O MM A[HAQ| F M| M2 --conf
spark.executorEnv.PYSPARK_PYTHON=python®lL|LC}.

FeHodl CHSE REM|8H L€ 2 Usin
of CHst XEAIE ol K= EMR Serverless &t

ol
rr

PySpark 2f40f C
Virtualenvg& ’E..’F_

It o'I

o2 S o

I
on
=
FO

Python 2t O|EE{E|E A& S S PySpark 5 7

Amazon EMR 2 2|4 6.12.0 0|42 AtEstH F7+ A 910] pandas, NumPy & PyArrow®t 2
2to

2| Ar& &l O|O|E{ 13} Python Et0|2E{E|& A& SIS EMR Serverless PySpark 24 & %
g & A&Lh

X rlo
- .

CtZ ol Aol M= PySpark 2 4oi| CH3H 2+ Python 2tO|EHE|E T7| &5t WHE E0{ELICH.

NumPy
NumPy= =38 &, Rate| AlBE|0|M X 7|2 SHE I8 Chatd HiY X TS M Sste ot
st Z4F 28 Python 2H0|E{2IYLICH NumPyE Al 8ot2dH Chg Hadg Adshc

import numpy

pandas

pandas= NumPyo0i| &= &l Python 2+0|EE{2|LIC} pandas 2t0|E 22| O|0|E| Th&kX}oi| 7|
DataFrame O|O|E{ X L O|O|E{ A =7 E NS ELICt pandasE A2 5t2{H OIS Hy¥E A
defct.

import pandas

PyArrow

PyArrowE ¢ A5 JH4g 25 M2 2| Lf & dlo|E{E & 2[5H= Python 2tol=2 22| LICH,
PyArrowE Apache Arrow CH=0{ 7 AL¥E T|HI2 2 80, Ol ¥ A2 Z HIO|HE E3stn
wetste EE WHALICH PyArrowE AMEStEd™ g HE S A”ELIcH
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import pyarrow

EMR Serverless0i| A Ct &8t Python EHHA AFE

EMR ServerlessOi| M Python 2t0|E 22| AL2 2] AbE AtE]| 2|0 = Python 7+AF 81732 ALE 5104
Amazon EMR Serverless O Z 2|7 0|M0]| CHEF Amazon EMR Z2|AA TH7|X |2 ME &= HAD
CIE Python HH S Z 2de =T QU&LICH 0|8 =&5tEd{H AL 5t2d= Python HE S 2 Python 7t

o gEe degfuoh

_,.
o

Python 7+ 1730 M &2 RS 5Hs Y

1. OS ox|e] HHES Ar&35tod 7t4 et 82 LE=gLICt O] ofXo M= Python 3.9.98 7+4F &4
I 7| x|oi| A %|st ol7}0|EE Amazon S3 | x|0i| £ AMEFLICE.

/A Important

Amazon EMR Z/2|A 7.0.0 0|42 AF83l= B EMR Serverless OfZ 2|7 0|01 CH3H
AE35tE 740t fAFSE Amazon Linux 2023 8304 H S AlgshL|Ct.

2I2|A 6.15.0 0|51 E AIE35tE B S A Amazon Linux 2 40 CIS HAHS Al
ghlct.

=

# install Python 3.9.9 and activate the venv

yum install -y gcc openssl-devel bzip2-devel libffi-devel tar gzip wget make
wget https://www.python.org/ftp/python/3.9.9/Python-3.9.9.tgz && \

tar xzf Python-3.9.9.tgz && cd Python-3.9.9 &%& \

./configure --enable-optimizations && \

make altinstall

# create python venv with Python 3.9.9
python3.9 -m venv pyspark_venv_python_3.9.9 --copies
source pyspark_venv_python_3.9.9/bin/activate

# copy system python3 libraries to venv
cp -r /usr/local/lib/python3.9/* ./pyspark_venv_python_3.9.9/1ib/python3.9/

# package venv to archive.
# **Note** that you have to supply --python-prefix option
# to make sure python starts with the path where your
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# copied libraries are present.
# Copying the python binary to the "environment" directory.

pip3 install venv-pack
venv-pack -f -o pyspark_venv_python_3.9.9.tar.gz --python-prefix /home/hadoop/

environment

# stage the archive in S3
aws s3 cp pyspark_venv_python_3.9.9.tar.gz s3://<path>

# optionally, remove the virtual environment directory
rm -fr pyspark_venv_python_3.9.9

MESES £488 M™HSt D Spark B e MEELICH

1]
OII

2. Python 74 &7

# note that the archive suffix "environment" is the same as the directory where you
copied the Python binary.

--conf spark.archives=s3://amzn-s3-demo-bucket/EXAMPLE-PREFIX/
pyspark_venv_python_3.9.9.tar.gz#environment

--conf spark.emr-serverless.driverEnv.PYSPARK_DRIVER_PYTHON=./environment/bin/

python
--conf spark.emr-serverless.driverEnv.PYSPARK_PYTHON=./environment/bin/python

--conf spark.executorEnv.PYSPARK_PYTHON=./environment/bin/python

PySpark 2401l CH&H Python 74 BtE &2 At&sts Woll Chet XEMIEH LHE 2 Using VirtualenvE &
Z5tM L. Spark 22 MEst= Yol CHE XkMIBH oMl = EMR Serverless 242 A&st= 82
Spark 7t AHE MM E EXFML.

EMR Serverless2} 74 ZE} 0|3 OSS AFS

Amazon EMR {7 6.9.0 0|4

(® Note
Amazon EMR 7.0.0 O|& 2 Delta Lake 3.0.0(delta-core.jar O|§0| delta-
spark.jarZ HFE)S AFEELICH Amazon EMR 7.0.0 O|& & AI83lE A FHoiM
x4
o

delta-spark.jar2 X|&5H{oF &LICtH

Amazon EMR 6.9.0 O|&0{|= Delta Lake7t Z& [0 QIS 2 2 [ 0|4 Delta LakeE &7 I 7|X|2 A|
35t 7{L} EMR Serverless 241t &7 --packages ZcH2E MBS sHX| otz & LICH.
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1. EMR Serverless 2212 A
of Ct& mZl0|E{E Z &5t

E£5t= AR O3 4 £/40| /1 sparkSubmitParameters EE
= x| &
—

--conf spark.jars=/usr/share/aws/delta/lib/delta-core.jar,/usr/share/aws/delta/lib/
delta-storage.jar

--conf spark.sql.extensions=io.delta.sql.DeltaSparkSessionExtension
--conf

spark.sql.catalog.spark_catalog=org.apache.spark.sql.delta.catalog.DeltaCatalog

2. EZ delta_sample.pyE 4d5to{ e HOIE M U 27|18 EHAEFLIC.

# delta_sample.py
from pyspark.sql import SparkSession

import uuid

url = "s3://amzn-s3-demo-bucket/delta-lake/output/%s/" % str(uuid.uuid4())
spark = SparkSession.builder.appName("DeltaSample").getOrCreate()

## creates a Delta table and outputs to target S3 bucket
spark.range(5).write.format("delta").save(url)

## reads a Delta table and outputs to target S3 bucket
spark.read.format("delta").load(url).show

3. E A835lo{delta_sample.py IS Amazon S3 HHZ!0l AWS CLIYZESLICH O™ CHS
start-job-run HHE AF83504 7|& EMR Serverless O Z 2|70 M0l 242 MEFLICt.

aws s3 cp delta_sample.py s3://amzn-s3-demo-bucket/code/

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--name emr-delta \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/code/delta_sample.py",
"sparkSubmitParameters": "--conf spark.jars=/usr/share/
aws/delta/lib/delta-core.jar, /usr/share/aws/delta/lib/delta-storage.jar --
conf spark.sql.extensions=io.delta.sql.DeltaSparkSessionExtension --conf
spark.sql.catalog.spark_catalog=org.apache.spark.sql.delta.catalog.DeltaCatalog"
}
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Delta Lake2t &7 Python 2tO|E2{2|E At 5tEdH EPOI'=' HE|IE E4 €202 7|2 HLE AF2

o [=)
At X1 o|0|X|2 AHE3t0{ delta-core BHOIEEEIE FIIHE £ UELICH
E= SparkContext addPyFile2 At835t04 delta-core JAR I+ 0| M Python 2HO|EE{E|IE
7t = &Lt

import glob
from pyspark.sql import SparkSession

spark = SparkSession.builder.getOrCreate()
spark.sparkContext.addPyFile(glob.glob("/usr/share/aws/delta/lib/delta-core_*.jar")[@])

Amazon EMR {7 6.8.0 0|5t

Amazon EMR 6.8.0 O|5t& A5l AR CIS BAHIE £&5104 EMR AMEZ|A o Z 2|7 0] A 04| A
Delta Lake OSSE At &tL|Ct.

1. Amazon EMR Serverless O Z 2|70|M 9| Spark HE I S8t E|l= @E AA KT 9| Delta LakeS
4l=52{™ Delta GitHubZ 0|58+ £ x|&l2 wELich.

2. Delta Lake 2t0|2242|E 2] Amazon S3 HZ!oll Y2 =& L|CH AWS H/A.

3. OHZ2Z|70|M 0ol EMR Serverless 22 XME

o de ZEELICH

ol

e 42 &K HZlof Q= Delta Lake JAR

--conf spark.jars=s3://amzn-s3-demo-bucket/jars/delta-core_2.12-1.1.0.jar

4. Delta EllO|E0IM 11 & = U=X]

Jor

Folste{™ ME PySpark EIAEE AATLICH

from pyspark import SparkConf, SparkContext
from pyspark.sql import HiveContext, SparkSession

import uuid
conf = SparkConf()

sc = SparkContext(conf=conf)
sqlContext = HiveContext(sc)

url = "s3://amzn-s3-demo-bucket/delta-lake/output/1.0.1/%s/" %
str(uuid.uuid4())
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## creates a Delta table and outputs to target S3 bucket
session.range(5).write.format("delta").save(url)

## reads a Delta table and outputs to target S3 bucket
session.read.format("delta").load(url).show

Airflow0l| M EMR Serverless %] M&

>.

FXFOY| CHEH KFA|

:

Apache Airflow2| Amazon Provider0i| A= EMR Serverless Q14HXHE NS & LICEH ©

gt LHE 2 Apache Airflow 4B A 2| Amazon EMR Serverless Operators& & Z 5t All

Ito

EmrServerlessCreateApplicationOperatorE A&3t04 Spark E£= Hive OHEZ|7{0|M 2 M
A—| o|' A Ol

2 Q& LICH EmrServerlessStartJobOperatorE AFE3t0{ A o E 27|02 2 3L O] 4
o| xtof2 A|EHet A& Ola| Tk

_|_—|— AAEH
Airflow 2.2.22} & 74l Amazon Managed Workflows for Apache Airflow(MWAA)O| M Q3AHRLE AL 5HEd
™ requirements.txt A CtF E2 F7I5t1 MWAA 42 YOI0|Est0] M TS AFSFL
Ct.

apache-airflow-providers-amazon==6.0.0
boto3>=1.23.9

Amazon M2 2| 2IZ2|A 5.0.00= EMR Serverless K| 0| FI7IE|R&LICH 2l2|A 6.0.02
Airflow 2.2.29} S &tg|= oFX|2h HA QLT MWAAZS| Airflow 2.4.30 M 0|% HHXE A28 £+ Q&

LICF.

Ctg 24 of| Mol A= oHEE|7H0|ME ddst T 042] Spark &S A& CHE, oHEE|7H0|ME BX|
Ste W2 2odFLIct ™A olXl= EMR Serverless Samples GitHub 2|Z X|E 2|0l A AL & &=
&LICH sparkSubmit 4301 CHEF kM| LHE 2 EMR Serverless 22 A#5t= 2 Spark 743
A Mg FERSMR.

from datetime import datetime

from airflow import DAG

from airflow.providers.amazon.aws.operators.emr import (
EmrServerlessCreateApplicationOperator,
EmrServerlessStartJobOperator,
EmrServerlessDeleteApplicationOperator,
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# Replace these with your correct values
JOB_ROLE_ARN = "arn:aws:iam::account-id:role/emr_serverless_default_role"
S3_LOGS_BUCKET = "amzn-s3-demo-bucket"

DEFAULT_MONITORING_CONFIG = {
"monitoringConfiguration": {
"s3MonitoringConfiguration": {"logUri": f"s3://amzn-s3-demo-bucket/logs/"}
1,

with DAG(
dag_id="example_endtoend_emr_serverless_job",
schedule_interval=None,
start_date=datetime(2021, 1, 1),
tags=["example"],
catchup=False,
) as dag:
create_app = EmrServerlessCreateApplicationOperator(
task_id="create_spark_app",
job_type="SPARK",
release_label="emr-6.7.0",
config={"name": "airflow-test"},

application_id = create_app.output

jobl = EmrServerlessStartJobOperatoxr(

task_id="start_job_1",
application_id=application_id,
execution_role_arn=J0B_ROLE_ARN,
job_driver={

"sparkSubmit": {

"entryPoint": "local:///usr/lib/spark/examples/src/main/python/
pi_fail.py",

}
},
configuration_overrides=DEFAULT_MONITORING_CONFIG,

job2 = EmrServerlessStartJobOperator(
task_id="start_job_2",
application_id=application_id,
execution_role_arn=J0B_ROLE_ARN,
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job_driver={
"sparkSubmit": {
"entryPoint": "local:///ust/lib/spark/examples/src/main/python/pi.py",
"entryPointArguments": ["1000"]

iy
configuration_overrides=DEFAULT_MONITORING_CONFIG,

delete_app = EmrServerlessDeleteApplicationOperator(
task_id="delete_app",
application_id=application_id,
trigger_rule="all_done",

(create_app >> [jobl, job2] >> delete_app)

EMR ServerlessOl A Hive AF2 X} 20| &4 AR

Hive AL At Ho| 8F+(UDF)E M83IH BIZE = BllZE 282 Malsh7| /It AF8 X |- g

g 4Me + J&LIch O] Rk& Mol ME 7I1&E Amazon EMR Serverless O Z 2|71 0[40{ M 4 Z UDF
% AMB3tod 2{2| AntE /st HYUS LJAHLICH ofE2|F0l8E dYstE 4SS LotEEH
Amazon EMR Serverless A& 57| AME HZtM L.

mIo

llIIO

EMR ServerlessOlA{ UDFE AFE35tE 2

1. MZ UDFQ| GitHubZ O|SErLICtH EIZX|IEEIE EXstD AIR5IE{E git 2R X2 MBHEHLICH
2|ZX|E2|2| pom.xml TtH|M AAE Z TSI S maven-compiler-pluging YH|0|E
L|Ct. EE3t CHA Java HE 7442 1.82 YOHIO|EFLICE mvn package -DskipTestsE A&
otof MZ UDF7F Z& E JAR IS MAMeHL|Ct.

I :

U2 =gfLct.

= o
2. JARIUE HHet = Ohs BEE M8

[e][]
_I_
_I.I_
()]
w
C
.

N
Q

= B St4HE MESStEE oilA| otUS dMEL[Ct o] #{2I& udf_example.qZE X

add jar s3://amzn-s3-demo-bucket/jars/brickhouse-0.8.2-3S.jar;
CREATE TEMPORARY FUNCTION from_json AS 'brickhouse.udf.json.FromJsonUDF';
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Amazon EMR
select from_json('{"keyl":[@,1,2], "key2":[3,4,5,6], "key3":[7,8,9]1}', map("",

array(cast(@ as int))));
select from_json('{"keyl":[0,1,2], "key2":[3,4,5,6], "key3":[7,8,9]1}', map("",

array(cast(@ as int))))["keyl"][2];

T
i
C
n

4. LC}2 Hive 2t A

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{

"hive": {
"query": "s3://amzn-s3-demo-bucket/queries/udf_example.q",

"parameters": "--hiveconf hive.exec.scratchdir=s3://amzn-s3-demo-bucket/
emr-serverless-hive/scratch --hiveconf hive.metastore.warehouse.dir=s3://'$BUCKET'/

emr-serverless-hive/warehouse"

}
}' --configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"hive.driver.cores": "2",
"hive.driver.memory": "6G"
}
1,

"monitoringConfiguration": {

"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket/logs/"

}
}
}l
5. get-job-run BEE ALEst0d 20| HENE HQUIFLICH HEf7F SUCCESSZ HEE W7 K| 7|
CHEILICEH

aws emr-serverless get-job-run --application-id application-id --job-run-id job-id

TS AI85tod EY U S Ch2= =& LICH

o o

1jo
mjo

6. Ct
aws s3 cp --recursive s3://amzn-s3-demo-bucket/logs/applications/application-id/

jobs/job-id/HIVE_DRIVER/ .
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stdout.gz W2 OS2 Hi g LCY.

{"keyl1l":[0,1,2], "key2":[3,4,5,6], "key3":[7,8,91}
2

EMR ServerlessO| A AFZAF K| O|O|X| AFE

=H
o AL X} XA Python HE AFS
MEX X|H Java HE ALE

CilolE msf olOlx| &=

Apache SedonaE A8 3t X|2] 7+ HIO|E{ X{Z]
ArZ A X1 o|O|X| AtEoll CHEt 2toldA HE

A-&XE X|™H Python HHT AFS

o

CHE T2l PythonE AL SIS AHEXL X8 O|O]X|
CH3H Python T 3102 At&5tedH CHg TS MY

or M
1

I
=
O

|CF.

FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:latest
USER root

# install python 3

RUN yum install -y gcc openssl-devel bzip2-devel libffi-devel tar gzip wget make
RUN wget https://www.python.org/ftp/python/3.10.0/Python-3.10.0.tgz && \

tar xzf Python-3.10.0.tgz && cd Python-3.10.0 && \
./configure --enable-optimizations && \
make altinstall

# EMRS runs the image as hadoop
USER hadoop:hadoop

Spark 242 MEZE 57| ™ol CHS 3 20| Python 7+ B E2 AISSIES 48

=& &= &LICH o|E £01, Spark

xHod
b

--conf spark.emr-serverless.driverEnv.PYSPARK_DRIVER_PYTHON=/usr/local/bin/python3.10

A-EXHXIE ol0lx| A+
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--conf spark.emr-serverless.driverEnv.PYSPARK_PYTHON=/usr/local/bin/python3.10

--conf spark.executorEnv.PYSPARK_PYTHON=/usr/local/bin/python3.10

AMEXF X Java HEH ALS

CtS oMol M= Spark 2401 Java 112 AFESIEE AFEAF XX O|0|X|E LU=35}
LIC}.

FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:latest
USER root

# install JDK 11
RUN amazon-linux-extras install java-openjdkll

# EMRS runs the image as hadoop
USER hadoop:hadoop

rr
oL
T
jo
HL
A
I

Spark 242 ME357| Mol Ch2t 20| Java 112 AF85IES Spark 82 MHELICH

--conf spark.executorEnv.JAVA_HOME=/usr/lib/jvm/java-11-
openjdk-11.0.16.0.8-1.amzn2.0.1.x86_64

--conf spark.emr-serverless.driverEnv.JAVA_HOME=/usr/lib/jvm/java-11-
openjdk-11.0.16.0.8-

ClOlE t&f o|O|x| Y=

CtZ oAl M= Pandas 2! NumPy2t 22 8t Ql of|O|E 1t&F Python TH7|X|E Z &3S

HoiE LIt

FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:latest
USER root

# python packages

RUN pip3 install boto3 pandas numpy

RUN pip3 install -U scikit-learn==0.23.2 scipy
RUN pip3 install sk-dist

RUN pip3 install xgboost

-

te 4y

jo

MR X Java HE A2
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# EMR Serverless runs the image as hadoop
USER hadoop:hadoop

Apache Sedona& A& e X|2| SZF HIOIE M2

CHS oMol M= X2l 32+ X{2IE 9|8l Apache SedonaZ Z& ST S 0|0/X|E HES= WHE &
o0& L|Ct.
FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:1latest
USER root
RUN yum install -y wget
RUN wget https://repol.maven.org/maven2/org/apache/sedona/sedona-core-3.0_2.12/1.3.0-
incubating/sedona-core-3.0_2.12-1.3.0-incubating.jar -P /usr/lib/spark/jars/
RUN pip3 install apache-sedona
# EMRS runs the image as hadoop
USER hadoop:hadoop
A& X[ o|O|X| AtEoi CHEt 2to|MA HE
EMR Serverless® AFS 304 AL Rt R O|0IX|E LE 3104 S BUS +8stHLE S5 BTl &
ZEY o W7|XIE A 4 AALICH AL A X 0l0IX|Ql £3 W HEOlE T U BHolMA o

Zo| MEE £ UAsLICH EIO|MA BIAE = O|F 9| 5t MlMofl EA[ELICH
Ar&XE X1 o|OfX|of| M E[= 2to[MdA
Copyright Amazon.com & 1 A€M 2 & HE| ER]. 0| AZEQ|o{= AWS T2 7| <foi| & AWS

ZHIX0|H M elo| ix e £ giaLich AwWS 2lOo|MME= AWS X|%] ZHAF L0 M A Of HEH o=

ChSo 22 &7 TE

rol
mo
I
o MMl
o
~
o

ChE 20| S5 B AWS 2HIR IIYES dd, SAH Y AT = J&LICH

AWS ALEXtE 2EIX IHAE 5K o, =2 THo 2 AISXI7E M 2EIRE FItet 4

oot
- LIS SXEe 2o XA 1X|IE |RRIFLICHL
H

o =3 o{5 0] ZAHQIO| AA EE

Sr&Lict

o
L
o
oo
1=
lo
o
I
=
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M
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o
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lo
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MK XA o|O|K| At20] CHEF REMIEE LI 2 EMR ServerlessOil A AL A X|& o0 k| Al E &t E
StM|2.

Amazon EMR Serverless0i| A Apache Spark® Amazon Redshift &
st AlR
= | o

Amazon EMR Z2|A 6.9.0 O|& 0l 2 & & 2[A o|O|X|ol Apache Spark®t Amazon Redshift 7+ 74

S 7t ZEHEILICEH O] HHE{E AFE3HH Amazon EMR Serverless0i| A Spark% At &304 Amazon

Redshiftol] K& Cl|O|EHE ®MEIE &= UELICH S& 2 spark-redshift Q& AA HUEE 7|8
O 2 #L|Ct Amazon EMR Serverless2| 49 Apache Spark& Amazon Redshift S&0| 7|2 S& 2
2 ZEELUCH

0

=S|

» Apache Spark& Amazon Redshift &

« Apache Spark& Amazon Redshift & &
« Amazon Redshift0Oil A 211 A1 7|

o Spark ZHYE{ AHS Al T2 AL 2 MIBH ALE

22 AE3510{ Spark OHEZE(7| 0|44 A|E
oZ 9l

Ol

Apache Spark& Amazon Redshift S & 2 AF&35t0{ Spark O = 2|70 Al
Xt

EMR Serverless 6.9.01t 2| S& 2 At&3t2{™ &4 Spark-Redshift & &= & Spark &4t &7
M LICH Redshift =B 2124 2tO|EBEIE Z&5t2{H --jarsE MEF LI --jars SM
ol X| st CHE T k|0l HMIASHE{H Apache Spark A A0 A Advanced Dependency
Management MME FHEFAM L.

* spark-redshift.jar
* spark-avro.jar
* RedshiftJDBC. jar

* minimal-json.jar

Amazon EMR Z2[A 6.10.0 0|40 A{= minimal-json.jar 3540| HR5tX| Aol 7|[2Xo
ECE 385488 4 E{2H RS2 2 EX[EL|Ct Tt ox|of A= Apache Spark& Amazon
Redshift S &2 At&3t04 Spark OHEZZIAH0|ME Al&tst= WS HoiELICH
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using-custom-images.html
https://aws.amazon.com/emr/features/spark/
https://github.com/spark-redshift-community/spark-redshift#readme
https://docs.aws.amazon.com/redshift/latest/mgmt/spark-redshift-connector.html
https://spark.apache.org/docs/latest/submitting-applications.html#advanced-dependency-management
https://spark.apache.org/docs/latest/submitting-applications.html#advanced-dependency-management
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Amazon EMR 6.10.0 +

EMR Serverless Z 2|4 6.10.0 0|4 0| A Apache Spark® Amazon Redshift S &2 A3
Amazon EMR ServerlessO| A Spark 242 A|2f&FLICE.

spark-submit my_script.py

Amazon EMR 6.9.0

EMR Serverless & 2|4 6.9.00 A Apache Spark0il CHEF Amazon Redshift & &2 &3l Amazon
EMR ServerlessO| A Spark 242 A|Z5tE{H CHS oAt 20| --jars SME AAEFLICH --
jars M 8 LIYE 2= JAR Tto| 7| ZAELCH.

--jars
/usr/share/aws/redshift/jdbc/RedshiftIDBC. jar,
/usr/share/aws/redshift/spark-redshift/lib/spark-redshift. jar,
/usr/share/aws/redshift/spark-redshift/lib/spark-avro.jar,
/usr/share/aws/redshift/spark-redshift/lib/minimal-json.jar

spark-submit \

--jars /usr/share/aws/redshift/jdbc/RedshiftIDBC. jar, /usr/share/aws/redshift/
spark-redshift/lib/spark-redshift.jar, /usr/share/aws/redshift/spark-redshift/lib/
spark-avro.jar, /usr/share/aws/redshift/spark-redshift/lib/minimal-json.jar \

my_script.py

Ol

Apache Spark& Amazon Redshift S&f S £ 2l

AWS Secrets Manager € AF&5t0{ Xt3 SHE A5t Amazon Redshiftol| 2123

Xt 5 HE Secrets Manager0i| X{%& 504 Amazon Redshiftoll CHaH -5 AH| @158 £ Spark ZH4o]|
M GetSecretValue APIE X 2 &75l01 71 X2 = JU&LICH

from pyspark.sql import SQLContextimport boto3

sc = # existing SparkContext
sql_context = SQLContext(sc)

secretsmanager_client = boto3.client('secretsmanager',
region_name=os.getenv('AWS_REGION'))
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secret_manager_response = secretsmanager_client.get_secret_value(
SecretId="'string',
Versionld='string',
VersionStage='string'

)

username = # get username from secret_manager_response

password = # get password from secret_manager_response

url = "jdbc:redshift://redshifthost:5439/database?user=" + username + "&password="

+ password

# Access to Redshift cluster using Spark

JDBC EZ}0|HHE AFE3510{ Amazon Redshifto] 215

JDBC URLOIM AtEXt O|F & &f 5 AH

JDBC URLO{ A1 Amazon Redshift G| O|E{H|O|A O|E 1t &S & X|%X5}04 Amazon Redshift 22 AE]
oil CH3H Spark 2t QI5E £ AU&LICH

(® Note
URLO| CI[O|E{H|O|A H Ot Q1B S MY 5T URLM| HMAE = Q= DE AFSKL HoF 21F
of] HM|AE 2= Q& LICH O] WEHe oFXME 2 M0| ofL|E 2 QX o 2 HALE| K| oF&L|C)

AA EH

_I.L

oto| 27} of Ll L CHe HAIS AL& 5104 JDBC URLOIA AL Rl 018X 23 &

jdbc:redshift://redshifthost:5439/database?user=username&password=password

Amazon EMR Serverless 24 A3l 4&t =2 |AM 7|8 IS Al

Amazon EMR Serverless Z2|A 6.9.082 E{ Amazon Redshift JDBC E2t0|H{ {71 2.1 0|4 0| & Zof
B uH9IX|§ MSELICt JDBC EE10|H{ 2.1 0|42 AFE3HM JDBC URLE X|Hst HA| AL At

Ol§M &5 = ZFetx| b2 &= A&LICH

CHAlL jdbc:redshift:iam:// A7|0FE X|&ELICH 0|2 S5 EMR Serverless &9 A3l o5t
A83tod A} SHE XSS 2 7K 2T E JDBC E2H0|H{oll R|AIELICH RFAIBH LIS A

Redshift 22| 2tLIMOIM IAM 20t 2152 ME6IES JDBC = ODBC 912 742 F XM, O
URLS| oAl CtS0t Z&Lch
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jdbc:redshift:iam://examplecluster.abcl23xyz789.us-west-2.redshift.amazonaws.com:5439/
dev

MNEE zHg SFcts 89 Y A 9ol CtS Heto| EEfLC

e IrQq AR st st A =

redshift:GetCluste JDBC E2}0|H 7} Amazon Redshifto A 29t Q1SS 7IX{2&=
rCredentials ol 28t

redshift:DescribeC Amazon Redshift Z22AEE X|H&stn A= xQIE CHAl JDBC
luster URLO| AWS 2| € X|Hste B2 Eed
redshift-serverles JDBC E2}0|H{7} Amazon Redshift ServerlessOl A £t QI5 S
s:GetCredentials JIXeE O Zest

redshift-serverles Amazon Redshift Serverless& AIE35tD Q1 2 1§ 0|§ &
s:GetWorkgroup 2l FHo|AM URLE X|Héte 82 EH#

CHE VPC LHOI A Amazon Redshiftofl 9472

VPC01IA‘| I 2 H|XM'EEl Amazon Redshift 2 2{AE{ &= = Amazon Redshift Serverless 5] 152 A
XMet= Z2 Amazon EMR Serverless O Z Z2|70[A40| EI_/.\_éO{I HMASIESE VPC HAE FAE L
Ct. EMR Serverless OHZE2[AH| 0| M| M VPC 122 /st Wedofl CHE XhM[EF LHE 2 T O E{of o
A5t = EMR Serverless O Z 2|7 0|Moi| CHEF vPC °"'A1|/\ T MME FESHMIR.

« Z 2 H|X{2El Amazon Redshift 2 A E{ &= = Amazon Redshift Serverless 2 10 CHet T E
| HM| AT} 7Hs 8 3 EMR Serverless OHZ 2|7 0|2 MM e I NAT HOIEHO|7F IZAE 5
LI o|& o] Zetol|d!l MEUIE X|HE = &L

|

« Z ZH|X{2El Amazon Redshift 2 2{AE{ =& Amazon Redshift Serverless 2% 1 &0i CHE &2
| HMATF 2718 B2 Olo|E{ofl 228 = = EMR Serverless OZ 2|71 0|01 CHEH VPC A Al
A Tdof| BE CHE Amazon Redshift 22{AE 01| CHEF Amazon Redshift 2 2|3 VPC =2 Q|
EZ MMaloF &LICt == Amazon Redshift 2 2| 2HLHA 2| Amazon Redshift Serverless0fl 217220
MBAHE CHZ Amazon Redshift Serverless ¢ I8 2 d8e = J&LICH EB{AEH E= 59l 38
2 EMR Serverless OHZ 2|7 0|2 M E5t= B AASXRI7E XIHEt =etol8! MEUol edZ5Hok &

LICH.

|
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® Note

IAM 7|8t Q152 AFE 3l EMR Serverless OHE 2|70 2| Zz2to|8! HEUIof @1 A El NAT
HO|EL 0|7l S A Amazon Redshift &5 = Amazon Redshift Serverless@| sE A= 0]
MEVPCAE=EZOIEE M d5HoF & LICH O|= A 3t8d JDBC ECHO|H7 A4 SHE 71K

= U&LICH

Amazon Redshiftoll A &1 A 7|

CIE ZE 0 IHI'_ CIlOIEf A4 APIQE SparkSQLE 53 Amazon Redshift Cl|O|E{H|O| A 0| A M Z Cf|O]
E{E€ ¢{1 A& O PySparkE AFEELICt

Data source API

PySpark& AF83t0{ HIO|E{ & A APIE S35 Amazon Redshift ClO|E{H|O|A0{ A MEZ HIOIE|E
olm &Lt

import boto3
from pyspark.sql import SQLContext

sc = # existing SparkContext
sql_context = SQLContext(sc)

url = "jdbc:redshift:iam://redshifthost:5439/database"
aws_iam_role_arn = "arn:aws:iam::account-id:role/role-name"

df = sql_context.read \
.format("io.github.spark_redshift_community.spark.redshift") \
.option("url", url) \
.option("dbtable", "table-name") \
.option("tempdir", "s3://path/for/temp/data") \
.option("aws_iam_role", "aws-iam-role-arn") \
.load()

df.write \
.format("io.github.spark_redshift_community.spark.redshift") \
.option("url", url) \
.option("dbtable", "table-name-copy") \
.option("tempdir", "s3://path/for/temp/data") \
.option("aws_iam_role", "aws-iam-role-arn") \
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.mode("error") \
.save()

SparkSQL

PySparkE A& 3504 SparkSQLE &35 Amazon Redshift Cl|O|E{H|O|A 0| ME H|O|E{E 211 4
L|Ct.

import boto3

import json

import sys

import os

from pyspark.sql import SparkSession

spark = SparkSession \
.builder \
.enableHiveSupport() \
.getOrCreate()

url = "jdbc:redshift:iam://redshifthost:5439/database"
aws_iam_role_arn = "arn:aws:iam::account-id:role/role-name"

bucket = "s3://path/for/temp/data"
tableName = "table-name" # Redshift table name

s = f"""CREATE TABLE IF NOT EXISTS {table-name} (country string, data string)
USING io.github.spark_redshift_community.spark.redshift
OPTIONS (dbtable '{table-name}', tempdir '{bucket}', url '{url}', aws_iam_role

'{aws-iam-role-arn}' );
spark.sql(s)

columns = ["country" ,"data"]
data = [("test-country","test-data")]
df = spark.sparkContext.parallelize(data).toDF(columns)

# Insert data into table

df .write.insertInto(table-name, overwrite=False)
df = spark.sql(f"SELECT * FROM {table-name}")
df.show()
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Spark Z{HIE{ At& Al Ed At 2 A[EF ALE

« Amazon EMR2| Spark0{| A<l Amazon Redshift2 2| JDBC 122 I3l SSL

2 ~
« 28 AFE|E AWS Secrets Manager 04X Amazon Redshift 2t{AE{ Q| EoF 2158 2t 2|5t= 0|
O

A
Z &LCH o M|= AWS Secrets Manager & AFE510{ Amazon Redshiftoll 2423517 28 X134 5
2 AM5I7|E HESHMR.

« Amazon Redshift !5 T}tz O|E{o]| CHal aws_iam_role IIZIO|E{E Al235t04 IAM &2 M5t
= 40| E&LICH

« #Xl tempformat It2tO|E{= Parquet @42 X|5tK| L& LICE.

* tempdir URI= Amazon S3 ®IXI& 7t2|ZILICH O] YA| CIEEEl= RS2 2 HE|EX| teEE,

F7H HI0| el +~ &L

« Amazon Redshift0]l CHEt CHS HE ALE S TedgLict.

« Amazon Redshift A% O|0|E{ & 53l E& 7He Zd0| E&LICH
|'

« Amazon S30{| CH8t C}2 #&F AFSHE TEdstL|C}

 Amazon S3 HHZof| CHEt M= 2] BMAE RXEHSHE Zd0] E&LICE
« Amazon S3 Mt & S 3E& AF235104 AFE El Amazon S3 HHZIE & 5316t A0 E&LICH
« Amazon S3 £ F7| HAHEZ AL235104 Amazon S3 H{Zlof| CHEt EZE A2 ™Ho|steE 740l 4

LICE.

« Amazon EMR2 2

= oM O|OIR|Z2 7IK{2 ZEE T4 &I LICt Eot2 2|50 SparkolAd
Amazon S329| LIS

A

|5 2 X[EIX| f&LICt
 hadoop-env 7+ EF0IM AWS HAM|A 7| HH

« tempdir URIOA AWS HAA 7| Q1T E

HUE AL W XTI ThEtlEfof CE REMEE I8 2 ChS Bl4a

M
ik

FRSHMIR.

« Amazon Redshift 2| LI 2| Apache Spark& Amazon Redshift & &

* Github®| spark-redshift community repository
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https://docs.aws.amazon.com/redshift/latest/mgmt/security-server-side-encryption.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/access-control-block-public-access.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/serv-side-encryption.html
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Amazon EMR Serverless& A& 3t04 DynamoDBOi| 2124

Ol A& MolME 0= X|H 2 3|0l Amazon S3 HHZlof| HIO|E] 519 MEE YZESHCHS
Amazon EMR Serverless0i| A Hive =2 Spark& A& 35t0{ #2[& &= = Amazon DynamoDB El Ol
£ 2 O|0|HE SAtefLICH

1C+A|: Amazon S3 B{Zlo] O|0|E|{ Y2 E

Amazon S3 HZ!E MA435l24™H Amazon Simple Storage Service & A2 MM 9| B{Z! M Mof| L}
2 X|EE MEMR. amzn-s3-demo-bucketOl CHet HEZE ME HHE HZ Q| O|FE2 2 HEELICEH
O|X| EMR Serverless O Z 2|71|0| Mol S AHE ZEH|7t ZIR& LT

0424
==

1. Ct

0jo
o

Ar&35tod ME O|O|E ot7t0|E(features.zip)E CH2EEFLICH

wget https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/samples/
features.zip

2. OF7I0|E0|M features. txt LS FEotT UL MF H E2 =L

unzip features.zip
head features.txt

ZAit= ChE o HIELICH

1535908|Big Run|Stream|WV|38.6370428]|-80.8595469|794

875609 |Constable Hook|Cape|NJ|40.657881|-74.0990309]|7
1217998 | Gooseberry Island|Island|RI|41.4534361|-71.3253284|10
26603 |Boone Moore Spring|Spring|AZ|34.0895692|-111.410065|3681
1506738 |Missouri Flat|Flat|WA|46.7634987|-117.0346113|2605
1181348 |Minnow Run|Stream|PA|40.0820178|-79.3800349|1558
1288759 |Hunting Creek|Stream|TN|36.343969|-83.8029682|1024
533060 |Big Charles Bayou|Bay|LA|29.6046517|-91.9828654|0

829689 |Greenwood Creek|Stream|NE|41.596086|-103.0499296|3671
541692 |Button Willow Island|Island|LA|31.9579389|-93.0648847|98

Ad

of7|of Lt2 Zt Eo| HEE 1R AEA OIF, AH &L R

, Z, 38z
=

dm
oo

= Ol
y T, T

3. Amazon S30{ H|O|E{ Y2 =
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https://www.usgs.gov/us-board-on-geographic-names
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aws s3 cp features.txt s3://amzn-s3-demo-bucket/features/

2EHA|: Hive E|O|E AiA

Apache Spark EE = HiveE A8 304 Amazon S30ll 42 =F HIO|E{7F & El A Hive El0|E22 M

g LICH
Spark

Spark0{| A Hive EIO|E 2 4J5te{H Ct g BHS A=—HELICE.

import org.apache.spark.sql.SparkSession
val sparkSession = SparkSession.builder().enableHiveSupport().getOrCreate()

sparkSession.sql("CREATE TABLE hive_features \
(feature_id BIGINT, \
feature_name STRING, \
feature_class STRING, \
state_alpha STRING, \
prim_lat_dec DOUBLE, \
prim_long_dec DOUBLE, \
elev_in_ft BIGINT) \
ROW FORMAT DELIMITED \
FIELDS TERMINATED BY '|' \
LINES TERMINATED BY '\n' \
LOCATION 's3://amzn-s3-demo-bucket/features';")

O|X| features.txt ItUo| C|O|E{2 1] Hive EIO|E S #M<UZi&LICt OIO|E{7} El|O|E0]
AlSHS

x| &olsted™ CH2 o MIQF ZH0| Spark SQL #HEIE Aatistct.

sparkSession.sql(
"SELECT state_alpha, COUNT(*) FROM hive_features GROUP BY state_alpha;")

Hive

[T

Hive0l M Hive El|0|& 2 ddste{™ Ot @@ S A-ELct

CREATE TABLE hive_features
(feature_id BIGINT,

AH A4
oSS

I_

I_

2EHA|: Hive Efl0]2 M

227



Amazon EMR

Amazon EMR Serverless At MM

feature_name
feature_class
state_alpha
prim_lat_dec
prim_long_dec
elev_in_ft
ROW FORMAT DELIMITED
FIELDS TERMINATED BY '|'
LINES TERMINATED BY '\n'
LOCATION 's3:

STRING ,
STRING |,
STRING,
DOUBLE ,
DOUBLE ,
BIGINT)

//amzn-s3-demo-bucket/features';

O|X| features.txt 2| C|O|E{E Z &&= Hive E|O|Z0| A& LICH HIO|E{7L EH|O|E0 =
x| =Qlstedd™ ChF o X2t 20l HiveQL #HEIE 4 %E*L—IEF
SELECT state_alpha, COUNT(*) FROM hive_features GROUP BY state_alpha;
357 DynamoDBZ GIO|E{ S A
Spark === HiveE At&35t04 O|O|E{& A DynamoDB Ei|O|& 01| S AFELIC.
Spark
O™ EtAHlo| M A48t Hive Ef|0|2 2| CI|O|E{E& DynamoDBZ S A}Fst24M DynamoDBZ H|O|E| 5

Abol 1~3EH7A|
Oi| ek Z ol &

import
import
import
import
import
import

import

com.
org.
org.
org.
org.
org.

AE

amazon

apache.
apache.
apache.
apache.
apache.

=S s gLIct 22{™ M DynamoDB H|O|Z(Features)O| M8 ELICH J2|1 ot

Aol M E% O[0|E{E 241 DynamoDB H|O|E01 SALE = U&LICt

aws.services.dynamodbv2.model.AttributeValue
hadoop.dynamodb.DynamoDBItemWritable
hadoop.dynamodb.read.DynamoDBInputFormat
hadoop.io.Text

hadoop.mapred. JobConf

spark.SparkContext

scala.collection.JavaConverters._

object EmrServerlessDynamoDbTest {

def main(args:

Array[String]): Unit = {

jobConf.set("dynamodb.input.tableName", "Features")
jobConf.set("dynamodb.output.tableName", "Features")

3EtA|: DynamoDBE S A}
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jobConf.set("dynamodb.region", "region")

jobConf.set("mapred.output.format.class",
"org.apache.hadoop.dynamodb.write.DynamoDBOutputFormat")

jobConf.set("mapred.input.format.class",
"org.apache.hadoop.dynamodb.read.DynamoDBInputFormat")

val rdd = sc.textFile("s3://amzn-s3-demo-bucket/ddb-connector/")

.map(row => {
val line = row.split("\\|")
val item = new DynamoDBItemWritable()

val elevInFt = if (line.length > 6) {
new AttributeValue().withN(line(6))
} else {
new AttributeValue().withNULL(tzrue)

item.setItem(Map(

1)

"feature_id" -> new AttributeValue().withN(1line(0)),
"feature_name" -> new AttributeValue(line(1)),
"feature_class" -> new AttributeValue(line(2)),
"state_alpha" -> new AttributeValue(1line(3)),
"prim_lat_dec" -> new AttributeValue().withN(line(4)),
"prim_long_dec" -> new AttributeValue().withN(line(5)),
"elev_in_ft" -> elevInFt)
.asJava)

(new Text(""), item)

rdd.saveAsHadoopDataset(jobConf)

Hive

O™ EHAI0|AM 248t Hive El|0|2 2] BI0|E{E DynamoDBZ S AtStE4d™H DynamoDBE H0|E 5
Atol X|E g mELC.

AEH7|: DynamoDBO{| A Ci|O|E{ #E|

Spark EE= HiveE At&310{ DynamoDB H|O|& & F2|&LIC.

4EHA|: DynamoDBO M 22|

229


https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.CopyDataToDDB.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.CopyDataToDDB.html

Amazon EMR

Amazon EMR Serverless AHE

Spark

O EHAHof M &

MapReduce APIE AI8E& & Ql&LICt

Example- Spark SQLZ A& 35+01 DynamoDB H|O|E 2|

Ct= Spark SQL #HEl= ZE 7Is f82 55

val

AMz=o = ghrefLch

fjo

dataFrame = sparkSession.sql("SELECT DISTINCT feature_class \
FROM ddb_features \
ORDER BY feature_class;")

CtZ Spark SQL #H2l= EA MR E AlEfstE 2 E Bo|32 S5 BrergfLict

val

CHS Spark SQL #HZl= 10UECH 2 Ml 7l 0|¢ 2] 7|50| AE ZE oEl S5 Hhate

val

dataFrame = sparkSession.sql("SELECT feature_name, state_alpha \
FROM ddb_features \

WHERE feature_class = 'Lake' \

AND feature_name LIKE 'MS%' \

ORDER BY feature_name;")

M 248 DynamoDB El|O|= | CIO|EHE F2I5t7| ?I5H Spark SQL EE= Spark

dataFrame = sparkSession.dql("SELECT state_alpha, feature_class, COUNT(*) \

FROM ddb_features \

WHERE elev_in_ft > 5280 \

GROUP by state_alpha, feature_class \
HAVING COUNT(*) >= 3 \

ORDER BY state_alpha, feature_class;")

Example- Spark MapReduce APIE At& 304 DynamoDB El|0|& F 2|

ClS MapReduce FEZI= 2E 7|5 R89 S5 AMde

val

|0

2 grErgrLct.

df = sc.hadoopRDD(jobConf, classOf[DynamoDBInputFormat], classOf[Text],

classOf[DynamoDBItemWritable])

.map(pair => (pair._1, pair._2.getItem))
.map(pair => pair._2.get("feature_class").getS)
.distinct()

.sortBy(value => value)

.toDF("feature_class")

4EHA|: DynamoDBO M 22|
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CtS MapReduce HElE EAF MRZ AlEfst= 2 E gllo|3o| S5 gretefuict

val df = sc.hadoopRDD(jobConf, classOf[DynamoDBInputFormat], classOf[Text],
classOf[DynamoDBItemWritable])
.map(pair => (pair._1, pair._2.getItem))
.filter(pair => "Lake".equals(pair._2.get("feature_class").getS))
.filter(pair => pair._2.get("feature_name").getS.startsWith("M"))
.map(pair => (pair._2.get("feature_name").getS,
pair._2.get("state_alpha").getS))
.sortBy(_._1)
.toDF("feature_name", "state_alpha")

CHS MapReduce #{2|l= 10tYECH 2 M| 71 ol¢ 2] 7|S0| (e RE Bl S5 gL

val df = sc.hadoopRDD(jobConf, classOf[DynamoDBInputFormat], classOf[Text],
classOf[DynamoDBItemWritable])
.map(pair => pair._2.getItem)
.filter(pair => pair.get("elev_in_ft").getN != null)
.filter(pair => Integer.parselnt(pair.get("elev_in_ft").getN) > 5280)
.groupBy(pair => (pair.get("state_alpha").getS, pair.get("feature_class").getS))
.filter(pair => pair._2.size >= 3)
.map(pair => (pair._1._1, pair._1._2, pair._2.size))
.sortBy(pair => (pair._1, pair._2))
.toDF("state_alpha", "feature_class", "count")

Hive

0| EtA|0ll A 44445t DynamoDB Ef| 0|2 01l A Tl 0|E{& #|2I5t24™ DynamoDB Ef| 0|2 0i| A GO
E{ #|2|o| X|&g wELch

WA AHE A A HH

ol mAF A HMAE HH52{H CHS HAE - ELICH oA 0l M AccountA= Amazon EMR
Serverless O Z 2|7 0| S M8t HZ 0| AccountBE Amazon DynamoDB7} 2| %|8t A& L|CH.

1. AccountBO{ A DynamoDB H|O|E S HMELICtH AtMEH LIS =2 1E2H7: E|O|E M-S FEstA
o

- .

2. AccountBO0{|A{ DynamoDB E{|O|E 0| #MAE = /= Cross-Account-Role-B IAM HE S
dedgfict
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a. O 232l AWS Management Console 3t https://console.aws.amazon.com/iam/ IAM &

b. g2 MEIS D M A& (Cross-Account-Role-B)S MAELICH IAM & MAdof CHEt
KME L2 AHE MEMoIM IAM 238 MM g HZ5HMIL.

c. 1At A DynamoDB H|O|E0] M AE = = HEtE R0{5t= IAM HA S M ELICt
JH CHS, IAM H24E Cross-Account-Role-Boi| @4Z8EL|CT.

CH2 2 DynamoDB E{|0]2 CrossAccountTableOll CHEH Al
Ct.

I>
r0I-
fjo
4
(@]
ﬁ
rr
02
12
°
r

d. Cross-Account-Role-B &of CHEF AZ| 27HE HEELICTH

odstof CHst AlZR| ZHHE FA45HE4H 2EHH|: Cross-Account-Role-BOf| A 2438t ed&thod| CHaH
IAM 2£0M AZ| 27 B MEfsrL|Ct

AE| oA HE S MEHS T Ol MM 2ME FIHeLct ol EMo|ME AccountAl| Job-
Execution-Role-AO0{| A O| Cross-Account-Role-B &2 £ & {2 LIC}.

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"sts:AssumeRole"

1,
"Resource": "arn:aws:iam::123456789012:role/Job-Execution-Role-A",
"Sid": "AllowSTSAssumerole"

e. Cross-Account-Role-BE £=&& & U= - STS Assume role HHES AccountAlQ|
Job-Execution-Role-A0{ £0o4&tL|Ct.

2 IAM 2&0|MHE AWS A& AccountAMESEHL|CHJob-Execution-Role-A. CHS ™A
2 HA S Job-Execution-Role-A0|| F7}5t04 Cross-Account-Role-B &0 A

AssumeRole 24g 5{&rL|C}.

A A ANE 28 232


https://console.aws.amazon.com/iam/
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create.html
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JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",

"Action": [
"sts:AssumeRole"

1,

"Resource": [
"arn:aws:iam::123456789012:ro0le/Cross-Account-Role-B"

1,
"Sid": "AllowSTSAssumexrole"

}
1
}

f. F0{AIO|E EF0{AM ZLO|
com.amazonaws .emr .AssumeRoleAWSCredentialsProvider®!
dynamodb.customAWSCredentialsProvider Mg MM&LICH
ASSUME_ROLE_CREDENTIALS_ROLE_ARN &3 #4+£ Cross-Account-Role-B2| ARN
o2 MYEELCEH

3. Job-Execution-Role-AE A&3l04 Spark EE= Hive 2 S Al-ELICEH

1ed AL

rok
ofn
L]
el
Pl
rok
>

DynamoDB 7{=lE{E Apache Spark 5= £ Apache Hive2} &7 A3 32 ol
ol folghL|ct.

Apache Spark®} & 74l DynamoDB F{=E{ AF& A| 1124 AFE

« Spark SQL2 AEE|X| $HE2 S M2 ALE5H= Hive EIOIE MM S X[§5HK| et &L|Ch REMIEE LK
&2 Apache Spark AE M 9| Specifying storage format for Hive tablesE & X 5tM[ 2.

. Spark SQL2 AEZ|X| $HEE{E AL 3l= STORED BY XIS X|2I5tX| k& LICH Q|8 Hive EO|
£ 2 &5l DynamoDB H|O|E1 &5 = &5te{H HA HiveE ALE35104 HO|ES AT LICEH

« F2[Z DynamoDB #HZ|£ 485t 7| 2/3 DynamoDB HYE{= ZHAL FAICI2 2 AFSFLICE =

= =
%t F AICH2 2 DynamoDB E|0|= 2| ZE|M Z|of ofEE ¥ 7|ZE2 2 H|0|EE EEHZELICH

T
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https://spark.apache.org/docs/latest/sql-data-sources-hive-tables.html#specifying-storage-format-for-hive-tables
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(u]

b &t

Z 7Rt FA|CH2 2 MapReduce API0| A7t ot L|2t Spark SQLO|M HUEE AtE 5t ER0]
SEhct

r

Apache Hive2} &7l DynamoDB FH{4E{ AL Al 124 AME

SELECT #Z|E AtE304 DynamoDBOi| IHEE|= 2% Hive El|0|Z20i| M HIO|E{E 4= B EMR
Serverless2| M EfA 3 == DynamoDB El|0|E0| CHall +HE & 17| XM2lFS ¥ EfA3T A
HFOE LiE o2 AMELICH B 2y 7|2 MelF2 100 Lt

Hive 2212 DynamoDBO1| CHsH 432! 27| *{2IZkoi| 2} EMR Serverless OHZ 27| 0|A4E A
Zl Z|C) HE|o| =& Z0tst= M EHAT =8 AL E £ U&LICH EF 27| A™ Hive #HEl=
DynamoDB H|O|E 2| ZE2H|MJE 2ZE 7| 8F 2 AH[E = JU&LICH Ol= CHE AL Xtol|AH &
Mol Jdg 2 O/ ct

dynamodb.max.map.tasks £42 ALE5t0 Y EfA T O &etE MME &= U&LICH E3 0| &
Mg M5t EfA T ZHElold I 7|0l et 2 M EfAT oM 9= ClolE{e| ¥2 ZXE 4 Q&L

Ct.

dynamodb.max.map.tasks &8 Hive # 2| & L& start-job-run B | hive- 51t 25

oM A&dE 4= QlaLICh o] Zh2 12 3 7LE Zrotok BLICH Hivedl M R EIE *Elste A
I.

DynamoDB H|O|ZE 0| A C|O|EHE& ¢{=2™ At Hive 22 dynamodb.max.map. tasks o| ZtECt
O BfO| AFE 3L X| et&LCt.
EfAIE M7 XMEF =Y
« EMR Serverless®| EfA Y A 7| X 2|2 DynamoDB E|O|E0] CHEH M E & M7| HE2IFS
mapreduce.job.maps £ ZI2 2 LtE= 222 HRHEILICH Hivell B2 0] £M40o| 7|EZ2 2¢
LICt. [h2kAf Hive 2F49| OFX|2h EHA|0IM #F F EiAT = ZE M7 MEIF S 2HIE = UL

Ct. O|2 QloH S et &Y == OHE Z oM CHE EfA3 9| MT|7F AR S ZELICEH
M7 A2 EZE UX|5H7] 0 2|5 BHAHC| E{AT = E= E{ATT EFsteis 7| MEIFE 7|
HtO 2 mapreduce.job.maps &4 7f2 MHEE &= U&LICH EMR Serverlessoilkl start-job-run
HZO| mapred-site E/0IM O] SHS ™ gLICY.
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"Action": [
"emr-serverless:actionl",

"emr-serverless:action2"

]
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ec2:CreateNetworkInterface
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ec2:DeleteNetworkInterface
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:ec2:DescribeVpcs
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A

to4: ec2:DescribeRouteTables

Py

?1: cloudwatch:PutMetricData

CtS2 ™A AmazonEMRServerlessServiceRolePolicy HAQIL|C}

JSON

"Version":"2012-10-17",
"Statement": [
{

"Sid": "EC2PolicyStatement",

"Effect": "Allow",

"Action": [
"ec2:CreateNetworkInterface",
"ec2:DeleteNetworkInterface",
"ec2:DescribeNetworkInterfaces",
"ec2:DescribeSecurityGroups",
"ec2:DescribeSubnets",
"ec2:DescribeVpcs",
"ec2:DescribeDhcpOptions"”,
"ec2:DescribeRouteTables"

]I

"Resource": [
wan

]

}I
{

"Sid": "CloudWatchPolicyStatement",

"Effect": "Allow",

"Action": [
"cloudwatch:PutMetricData"

]I

"Resource": [

Mg

1,
"Condition": {
"StringEquals": {
"cloudwatch:namespace": [
"AWS/EMRServerless",
"AWS/Usage"
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EMR Serverless ?IEfAI7} O| AE S + st 5 5{&5tedH CHS Mz YA S ol ALt

JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"sts:AssumeRole"
1,

"Resource": "arn:aws:iam::123456789012:role/aws-service-role/emr-
serverless.amazonaws.com/AWSSexviceRoleForEMRServerless",
"Sid": "AllowSTSAssumerole"
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"Effect": "Allow",
"Action": [
"iam:CreateServicelLinkedRole"

15
"Resource": "arn:aws:iam::*:role/aws-service-role/ops.emr-serverless.amazonaws.com/
AWSServiceRoleForAmazonEMRServerless*",
"Condition": {"StringLike": {"iam:AWSServiceName": "ops.emr-
serverless.amazonaws.com"}}
}
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CLI E== AWS APIO| A MH|A O|& &2 AFE35t04 ops.emr-serverless.amazonaws.com A{H|A
A g2 WdgLIch RHAIE LH 2 1AM ALE dE M| MH[A 9148 gt dH S FXESHAIR. Of
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"Effect": "Allow",
"Action": [
"iam: UpdateRoleDescription"

1,

"Resource": "arn:aws:iam::*:role/aws-service-role/ops.emr-serverless.amazonaws.com/
AWSServiceRoleForAmazonEMRServerless*",

"Condition": {"StringlLike": {"iam:AWSServiceName": "ops.emr-
serverless.amazonaws.com"}}
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"Effect": "Allow",
"Action": [

"iam:DeleteServicelLinkedRole",
iam:GetServicelLinkedRoleDeletionStatus"

1,

"Resource": "arn:aws:iam::*:role/aws-service-role/ops.emr-serverless.amazonaws.com/
AWSServiceRoleForAmazonEMRServerless*",

"Condition": {"StringLike": {"iam:AWSServiceName": "ops.emr-
serverless.amazonaws.com"}}

}
IAME AL838t0] +F2Z AH|A HZ JegE AXStt{H CHE S +-SHAIR.

IAM 2£& AWS CLI, == AWS APIE AFE 35104 AWSServiceRoleForAmazonEMRServerless AH|A
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« EMR MZ0| Z& = Amazon S3 EHHZ!0o| CHEE 17| HAM|A.
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« AWS Glue Data Catalog0i| CHEF HAM|A HEHS M5t T & Lct.
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JSON

"Version":"2012-10-17",
"Statement": [
{

"Sid": "ReadAccessForEMRSamples",

"Effect": "Allow",

"Action": [

"s3:GetObject",
"s3:ListBucket"

1,

"Resource": [
"arn:aws:s3:::*.elasticmapreduce”,
"arn:aws:s3:::*.elasticmapreduce/*"

]

}I

{
"Sid": "FullAccessToS3Bucket",
"Effect": "Allow",
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"Action": [
"s3:PutObject"”,
"s3:GetObject",
"s3:ListBucket",
"s3:DeleteObject"

]I

"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket",
"arn:aws:s3:::amzn-s3-demo-bucket/*"

]

},

{
"Sid": "GlueCreateAndReadDataCatalog",

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:CreateDatabase",
"glue:GetDataBases",
"glue:CreateTable",
"glue:GetTable",
"glue:UpdateTable",
"glue:DeleteTable",
"glue:GetTables",
"glue:GetParxtition",
"glue:GetPartitions",
"glue:CreatePartition",
"glue:BatchCreatePartition",
"glue:GetUserDefinedFunctions"

1,

"Resource": [

myn

1
}
1
}
o Het Mg
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{
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": "arn:aws:iam::1234567890:ro0le/JobRuntimeRoleForEMRServerless"”,
"Condition": {
"StringlLike": {
"iam:PassedToService": "emr-serverless.amazonaws.com'"
}
}
}
HEF I8 D} AT BHEIY Mt MM
EMR Studio 2& 2 &35l EMR ServerlessOi| 2] A2 XNE5t o E 2|7 0|0t 48T HELR] A
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JSON

{

"Version":"2012-10-17",
"Statement": [
{

"Sid": "EMRServerlessActions",

"Effect": "Allow",

"Action": [
"emr-sexverless:CreateApplication”,
"emx-sexverless:UpdateApplication”,
"emr-sexverless:DeleteApplication”,
"emxr-sexrverless:ListApplications"”,
"emr-sexrverless:GetApplication”,
"emxr-serverless:StartApplication”,
"emr-sexverless:StopApplication”,
"emr-serverless:StartJobRun",
"emr-serverless:CancelJobRun",
"emx-sexverless:ListJobRuns",
"emr-sexverless:GetJobRun"

]I

"Resource": [

g
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Amazon EC2 B33 L E {3 QIE{H|0|A(ENIE MMEELICH CHE M2 MEZ2 EC2 ENIZI EMR
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"Version":"2012-10-17",
"Statement": [
{
"Sid":
"Effect": "Allow",
"Action": [
"ec2:CreateNetworkInterface"
1,
"Resource": [
"arn:aws:ec2:*:*:network-intexface/*"

]I
"Condition": {
"StringEquals": {
"aws:CalledVialast":

"AllowEC2ENICreationWithEMRTags",

Zt Mgedlof Eja =1
HEE MEY LHoMBF EC2 ENIE A

Iete HEIAEE XQIstD AFSXI7F EC2 ENIE MAE

"ops.emxr-serverless.amazonaws.com"

THoZ EfOE X|HE

Medlol Cigt EMR Serverless HMAE X 8H5t2{H
& LICH O] IAM 222 EMR Serverless O Z 2|71 0| A 0|
= UL F 2EFELICH
"Sid": "AllowEC2ENICreationInSubnetAndSecurityGroupWithEMRTags",
"Effect": "Allow",
"Action": [

"ec2:CreateNetworkInterface"

1,

"Resource": [
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"arn:aws:ec2:*:*:subnet/*",
"arn:aws:ec2:*:*:security-group/*"
1,
"Condition": {
"StringEquals": {
"aws:ResourceTag/KEY": "VALUE"

/A Important
X Hml o E2|70| M2 Wdst= HEIR EE 13 AHSXI2] B EMR Serverless AH|A €4
74 odstS AU TgsHok g LICH REAM[EF LHE 2 EMR ServerlessOi|
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"Sid":"AllowEMRServerlessServicelLinkedRoleCreation",

"Effect":"Allow",

"Action":"iam:CreateServicelLinkedRole",

"Resource":"arn:aws:iam::account-id:role/aws-service-role/ops.emr-
serverless.amazonaws.com/AWSServiceRoleForAmazonEMRServerless"

}

GI0IE] AX|LIo] B2

CHES AHS A7 EMR Serverless O & 2I701440l CHEH 247] 218 M3t} Ao ME ST g
£ U 7I52 58S ME HAMYULICH O] AL FYUS HAMOEZ HE x| 7| Rl CHE
A MY AS SR E XIME Kol Cist AMAE 5ISY £ e
JSON

{

"Version":"2012-10-17",
"Statement": [
{

"Sid": "EMRServerlessActions",
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"Effect": "Allow",

"Action": [
"emr-sexrverless:ListApplications"”,
"emx-sexverless:GetApplication",
"emr-sexverless:StartApplication”,
"emr-serverless:StartJobRun",
"emr-serverless:CancelJobRun",
"emx-sexrverless:ListJobRuns",
"emr-sexverless:GetJobRun"

]I

"Resource": [

g
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EMR Serverless OHZ 2|7 0| 4404 2F &} e 2XE MEte = U&LICt.

°
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JSON

"Version":"2012-10-17",
"Statement": [
{

"Sid": "EMRServerlessActions",

"Effect": "Allow",

"Action": [
"emr-serverless:ListApplications"”,
"emr-serverless:GetApplication”,
"emr-serverless:StartApplication”,
"emx-sexverless:StaxrtJobRun",
"emxr-serverless:CancelJobRun",
"emxr-sexverless:ListJobRuns",
"emxr-serverless:GetJobRun"

1,

"Resource": [

g
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"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"emr-sexverless:GetApplication"
1,

"Resource": [

myn

]I
"Condition": {
"StringEquals": {
"aws:ResourceTag/department": "dev"
}

},
"Sid": "AllowEMRSERVERLESSGetapplication"

8304 o] Bl 2t 2 XIHE = UELICH 0E 04, department Ef10
test ZfO| L& E OHEZEZIAHO|MAHM 22 5{E5te{H Ol Aol =7H EES TS =2

"Condition": {
"StringEquals": {
"emr-serverless:ResourceTag/department": ["dev", "test"]
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JSON

"Version":"2012-10-17",
"Statement": [

{
"Effect": "Allow",
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"Action": [
"emxr-serverless:CreateApplication"

1,

"Resource": [

myn

]I
"Condition": {
"StringEquals": {
"aws:RequestedRegion": "us-east-1"
}
},
"Sid": "AllowEMRSERVERLESSCreateapplication"

CHS Y2 HAR | ME ofZ 270|140l department Ef27} Qe BRI AFE X7} O ZE[FH| 0| A
ME = QT E {87 LICt o]l Ef0i= o Lol Z&E &+ U&LICt

JSON
{
"Version":"2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"emr-sexverless:CreateApplication”
]I
"Resource": [
wxn
1,
"Condition": {
"StringEquals": {
"aws:RequestedRegion": ["us-east-1", "us-west-2"]
}
}I
"Sid": "AllowEMRSERVERLESSCreateapplication”
}
]
}
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{
"Version":"2012-10-17",
"Statement": [
{

"Effect": "Deny",

"Action": [
"emx-sexrverless:TagResource",
"emxr-serverless:UntagResource"

]I

"Resource": [
wxn

1,

"Condition": {
"StringNotEquals": {

"aws:PrincipalTag/department": "dev"
}
}I
"Sid": "AllowEMRSERVERLESSTagresource"
}
]
}
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "ViewOwnUserInfo",
"Effect": "Allow",
"Action": [
"iam:GetUserPolicy",
"iam:ListGroupsForUser",
"iam:ListAttachedUserPolicies",
iam:ListUserPolicies",
iam:GetUser"

1,

"Resource": ["arn:aws:iam::*:user/${aws:usernamel}"]

"Sid": "NavigateInConsole",
"Effect": "Allow",
"Action": [
"iam:GetGroupPolicy",

"iam:GetPolicyVersion",
"iam:GetPolicy",
"iam:ListAttachedGroupPolicies",
"iam:ListGroupPolicies",
iam:ListPolicyVersions",

jam:ListPolicies",

ID 7|9t = 266


https://docs.aws.amazon.com/IAM/latest/UserGuide/access-analyzer-policy-validation.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access-analyzer-policy-validation.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_mfa_configure-api-require.html
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"iam:ListUsers

1,

"Resource": "*"
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User: arn:aws:iam::123456789012:user/mateojackson is not authorized to perform: emr-
serverless:GetWidget on resource: my-example-widget
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« ap-east-1 - Ot A|o} EHHF(ZI)
- ap-northeast-1 — Ot Alo} Ef B (=)
« ap-northeast-2 - OFA|O} EfEH (M)
F(RAFFH)

|ZL|ot S5

« ap-northeast-3 — Of A|O} Ef'H
0= M2(Ae

- ap-southeast-1 — OFA[O} EHE (4

« ap-south-1 -

d

IZ =)
)

- ap-southeast-3 — O A|O} EHE (X7 2 E}

- ap-southeast-2 — O} A|O} ENE Y (AEL

- ca-central-1 - ZHLICHE &
. ca-west-1 - FHLICHZHEI)
« eu-central-1 - EU(ZZ I FEEE)

 eu-north-1 - FH(ASZE)

* eu-south-1 - FE(ZEtL)
* eu-south-2 - FE(AH Q)
+ eu-west-1 - EU(OI L E

+ eu-west-2 - FE(HE)

« eu-west-3 - (T}
(UAE)
(Hhael)

* me-central-1-3&5%
* me-south-1-35
. sa-east-1 - HOIHZ|IZH A T2 F)

« us-east-1- 0|7 SE(HX|L|0

i
I

« us-east-2 - 0|7 SE(235+0(2)

« us-west-1- 0|= MB(ZAZ|ZL|0} 5&8)
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EMR Serverless@} &7 Lake Formation A2

& El|O|E HMA E= MESE HAA X042 &7 Lake Formation2 A2 35T = EMR Serverless
Zo|AHo|ME FMHE £ ELICH Zt HAHA REAM X|HEE 7|50 CHEF AFM|S LIR2 CI=S &
xF
= 1

H
% 3|.A|A|O

7l 71874
= oM AFR 7t
Hive, Iceberg EflO|2 01 CHEt 247| Z(SELECT, EMR 7.2 O| 4t
DESCRIBE)
CIE 2o & EMR 7.6 O|At

Delta Lake ! Hudi E|O|E0i CHEF 17| 2FJ(SELECT EMR 7.6 O|%

, DESCRIBE)
Hive, Iceberg0il CHEt TR El|O|2 AMA EMR 7.9 0|4
Delta LakeOi| CH8F % Ef|0|& M A EMR 7.11 0|4t

Hive, lceberg 2! Delta Lake Ef|O|E0f| CHEt 27| 2 EMR 7.12 0|4
(DDL, DML)

Hudiofl CHet & E[0|Z AAM|A EMR 7.12 O 4

EMR ServerlessOi| CH 8t Lake Formation X% E|0|& U M|A

Amazon EMR ZZ2|A 7.8.0 O|& 0= MESHE HMA Ko{ef K& 82'0| 2] HELY] Aol TA H|
O|& &0l = Glue Data Catalog?t & 74 AWS Lake Formation2 & && &

AE35tH EMR Serverless Spark Hi x| 2! CHEte 4] 2 J0f| A Lake Formation@ 2 25 &[= E|0|&
£ 211 £ £ Q&LICH Lake Formation & EMR Serverless@t &7 AFE5HE &hedof| CHEH REAMIS] &
OtEZ{H Ot MMZ FH XM L.

4>,I
o

M| Ef|o|E HMA HEHSZ Lake Formation AHS

ZtQqo| HEFQ] dgtof TA|| E|o|2 M A HEHO| 2= EMR Serverless Spark 24 == CHEHE
M0 M AWS Lake Formation 22 Glue Cl|O|E{ Z}EF 21 Ef|0[E 0] HMAE = U&LICH EMR
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Serverless O Z 2|71 0|40 A AWS Lake Formation2 & A3t& Z 7t & LIC Spark 20| ™A
Efo|& HMA(FTA)OI CHEH A E 2 AWS Lake Formation AtZ3 52 AWS Lake Formation S
£ El|o[=0i CiEt S3 TIOIEE 7Lt A= Ol A E[= BHH, Zdo| HELY g Xt3 SH2 AWS
Lake Formation0ll SE&|X| &2 E|O|2 2 4L A= O AFSELICE.

/A Important
ME23tEl HMHA Mo{E 23 AWS Lake Formation2 & 43}5t K| Ot A2, 242 TA E| O]
E HMAFTA)L MESHE HMA HMOo{(FGAC)E SUSH EMR EB{AE E&= ofZ2|70|M
oM Aeie = gi&Lich

12 A|: Lake Formation0ll A %] Ef|0|& HM|A &35}

A El0]E2 HMHAFTA) ZEE AL 524 AWS Lake Formation0l Al IAM M4 Ef1 AS @10] E}
At 2| AEIO| C|O|E{of| HM|ASHEF 5{S3HoF g LICt & A5H56tE™ Application integration for full
table access@| Bt A& [H& LIC}.

(® Note
WAL HE E0|2 0| AMAE = H&ERteE AH|AF AE 250 A E|oj2 HAMAE 2
stefLct SsYet HAlo2 WAl 2|7 E|O|Sof| HAMAE mf HARFRE AH|R 2] 2504 A
o 48 & g d=tauch.

2EHA|: Shed BHEFR ofgtofl CHEH IAM Bt MY

o =
lakeformation:GetDataAccess IAM T8t0 Tet2 S35l Lake Formation2 O| 0|

7|2 CIO|E{of| CHE 17| EEE= M 7| M| A Q| AR &R HELQ] @48t of = Lake Formation T8t 2|0l =
| |
E{oi| HMASHZ| 2Tt LAl Eot 21T @EE &¢

CI2 2 Amazon S32| A3 B Eof MM AE = e IAM HEHE MIBStE &, S30] 21 Y2 E
AWS Glue APl ™8t &l Lake Formation0fl UM AE 4= Ql= HEto] CHEE =K of| M| L|Ct.

JSON

{
"Version":"2012-10-17",

"Statement": [
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"Sid": "ScriptAccess",

"Effect": "Allow",

"Action": [
"s3:GetObject"

]I

"Resource": [
"arn:aws:s3:::*.amzn-s3-demo-bucket/scripts"

"Sid": "LoggingAccess",

"Effect": "Allow",

"Action": [
"s3:PutObject"

]I

"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket/logs/*"

"Sid": "GlueCatalogAccess",
"Effect": "Allow",
"Action": [
"glue:Get*",
"glue:Create*",
"glue:Update*"
]I

"Resource": [

Mg

"Sid": "LakeFormationAccess",

"Effect": "Allow",

"Action": [
"lakeformation:GetDataAccess"

1,

"Resource": [

g
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}

2.1Et7H| Lake Formation ™8t 44

« S30| M CIlO|E{& ¢4= Spark & J0= Lake Formation SELECT #$H0| 2 gfLct.

« S30{ M HIO|E{E ALTHL} AMK||St= Spark 2 40d= Lake Formation ALL(SUPER) T8t0| 2 &L
Ct.

+ Glue Data Catalog® & % =& 3l = Spark 2F%40i= DESCRIBE, ALTER, DROP H&t0o| 2L
Ct.

AEMIEH L8 2 OO|E IR 20 2|a A0l HEH £0oiE HEFAML.

3Et7|: Lake Formation2 A& 35t0{ TAl| E|O|E HMAE |8t Spark MM Z=7(5t

ME EA

—

AWS Lake Formation E{|0|£0i M| A SE{™H Glue T|O|E| F}EI2 I E MHEIAE 0|2 FAI8HO0F BFL

HdEE O3 20| 48504 Glue 7223 & HEFAEOZ T IFLICH

--conf spark.sql.catalogImplementation=hive
--conf
spark.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSGlueDataCatz

EMR Serverless O|O|E{ FHEF2 11 &A510f CHEF AFM|BH LIRS EMR Serverless2 HEFAE 0] 7

Mg HEFAML.

AWS Lake Formation0l| S & &l E|O|Z 01| HAM|ASIEd™ Spark 7|3t Soil Ct& #+42 43504
AWS Lake Formation X3 Z3HE A5t 5 SparkE& 435l oF & L|C}.

Hive

--conf
spark.hadoop.fs.s3.credentialsResolverClass=com.amazonaws.glue.accesscontrol.AWSLakeFormati
--conf spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject=true

--conf spark.hadoop.fs.s3.folderObject.autoAction.disabled=true

--conf spark.sql.catalog.skiplLocationValidationOnCreateTable.enabled=true

--conf spark.sql.catalog.createDirectoryAfterTable.enabled=true
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--conf spark.sql.catalog.dropDirectoryBeforeTable.enabled=true
Iceberg

--conf spark.sql.catalog.spark_catalog=org.apache.iceberg.spark.SparkSessionCatalog
--conf spark.sql.catalog.spark_catalog.warehouse=S3_DATA_LOCATION

--conf spark.sql.catalog.spark_catalog.client.region=REGION

--conf spark.sql.catalog.spark_catalog.type=glue

--conf spark.sql.catalog.spark_catalog.glue.account-id=ACCOUNT_ID

--conf spark.sql.catalog.spark_catalog.glue.lakeformation-enabled=true

--conf spark.sql.catalog.dropDirectoryBeforeTable.enabled=true

Delta Lake

--conf
spark.hadoop.fs.s3.credentialsResolverClass=com.amazonaws.glue.accesscontrol.AWSLakeFormati
--conf spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject=true

--conf spark.hadoop.fs.s3.folderObject.autoAction.disabled=true

--conf spark.sql.catalog.skiplLocationValidationOnCreateTable.enabled=true

--conf spark.sql.catalog.createDirectoryAfterTable.enabled=true

--conf spark.sql.catalog.dropDirectoryBeforeTable.enabled=true

Hudi

--conf
spark.hadoop.fs.s3.credentialsResolverClass=com.amazonaws.glue.accesscontrol.AWSLakeFormati
--conf spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject=true

--conf spark.hadoop.fs.s3.folderObject.autoAction.disabled=true

--conf spark.sql.catalog.skiplLocationValidationOnCreateTable.enabled=true

--conf spark.sql.catalog.createDirectoryAfterTable.enabled=true

--conf spark.sql.catalog.dropDirectoryBeforeTable.enabled=true

--conf spark.jars=/usr/lib/hudi/hudi-spark-bundle.jar

--conf spark.sql.extensions=org.apache.spark.sql.hudi.HoodieSparkSessionExtension
--conf
spark.sql.catalog.spark_catalog=org.apache.spark.sql.hudi.catalog.HoodieCatalog
--conf spark.serializer=org.apache.spark.serializer.KryoSerializer

» spark.hadoop.fs.s3.credentialsResolverClass=com.amazonaws.glue.accesscontrol.Al
AWS Lake Formation S5 E{|0|20] Lake Formation S3 A}Z4 5HE AT S EMR
Filesystem(EMRFS) 2= EMR S3AE & LICt. S3 EH|O|E0| SEE[X| &2 F 2ol HEIY
ofgt X174 SHS ALSELIC

o o=
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« spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject=true &
spark.hadoop.fs.s3.folderObject.autoAction.disabled=true: S3 E{E &
$folder$ O|AF CHA 2= R 3l application/x-directoryE At& 5t =& EMRFSE T &LICTH
Lake Formation IP:' S B2 $folder$ HO|A7L U= EIO|E EE 47|E S SHX| A2 22 Lake
Formation E|O|2 2 &2 M ZLrL|Ct.

« spark.sql.catalog.skiplLocationValidationOnCreateTable.enabled=true: 44 &
of Eflo|2 <Ix|7t Hlo{ UJ=X| & l5t= HUE HUAF == SparkE T &LIC} Lake Formation §
£ Ho|EoMH= LIt «x|7t Hlof UA=X| & I5t7| 2|8t Lake Formation A3 ZE2 Glue
Data Catalog El|0|2 2 43t Foiot AASE = U7| HELICH O] F40| g™ 2redo| HEHY
g X4 5Ho| gl EHO|E ?|xIE A LCt

« spark.sql. catalog createDirectoryAfterTable.enabled=true: Hive HIEtAE0{0{| A
Elo|2 M4 £ Amazon S3 EE M5t TS SparkE T ELICH Lake Formation S5 E|O|E20]

Me Z4li|ct S3 EE MA5t7| I8t Lake Formation XFZ4 £ Glue Data Catalog E|0|£
2 et FolBt AZE = U7| HEILICEH
« spark.sql.catalog.dropDirectoryBeforeTable.enabled=true: Hive HEfAE 040]
M E|O|& &AM ™ S3 EEHE M7= F SparkE T/ d&LICt Lake Formation S5 E 0|2 01 A
= LTt Glue Data Catalog0il M El|O|E & &FA[Et R oll= S3 EEHE AFA|sH7| I8t Lake
Formation At SHE ALSE = 7| ELCH

» spark.sql.catalog.<catalog>.glue.lakeformation-enabled=true: AWS Lake
Formation S5 El|0O|2 0 Lake Formation S3 Atd Z3HZ A3t S Iceberg ZIE 2 E T/ &L
Ch Elo|E0| S&EIX| 22 B2 7|2 38 A3 5HE A SELCH

SageMaker Unified Studio0i| A Z&{| E|0|2 AM|A 2E 74

JupyterLab = E = 9| Ci3}& Spark M|4A10{|A{ Lake Formation S5 Ef|0|E0] HMASHE{H S8 H

gt BEE MEELICH %%configure OHE| HHE AFE 504 Spark 742 HHELICH HIOIE RS
7|8t 2 4 MEH:

For Hive tables

%%configure -f

~

"conf": {
"spark.hadoop.fs.s3.credentialsResolverClass":
""com.amazonaws.glue.accesscontrol.AWSLakeFormationCredentialResolver",
"spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject": true,
"spark.hadoop.fs.s3.folderObject.autoAction.disabled": true,
"spark.sqgl.catalog.skiplLocationValidationOnCreateTable.enabled": true,
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"spark.sqgl.catalog.createDirectoryAfterTable.enabled": true,
"spark.sql.catalog.dropDirectoryBeforeTable.enabled": true

For Iceberg tables

%%configure -f

-~

"conf": {

"spark.sqgl.catalog.spark_catalog":

"org.apache.iceberg.spark.SparkSessionCatalog",
"spark.sql.catalog.spark_catalog.warehouse": "S3_DATA_LOCATION",
"spark.sql.catalog.spark_catalog.client.region": "REGION",
"spark.sqgl.catalog.spark_catalog.type": "glue",
"spark.sql.catalog.spark_catalog.glue.account-id": "ACCOUNT_ID",
"spark.sqgl.catalog.spark_catalog.glue.lakeformation-enabled": "true",
"spark.sqgl.catalog.dropDirectoryBeforeTable.enabled": "true",

For Delta Lake tables

%%configure -f

)

"conf": {

"spark.hadoop.fs.s3.credentialsResolverClass":

""com.amazonaws.glue.accesscontrol.AWSLakeFormationCredentialResolver",
"spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject": true,
"spark.hadoop.fs.s3.folderObject.autoAction.disabled": true,
"spark.sqgl.catalog.skiplLocationValidationOnCreateTable.enabled": true,
"spark.sqgl.catalog.createDirectoryAfterTable.enabled": true,
"spark.sql.catalog.dropDirectoryBeforeTable.enabled": true

For Hudi tables

%%configure -f

)

"conf": {
"spark.hadoop.fs.s3.credentialsResolverClass":
""com.amazonaws.glue.accesscontrol.AWSLakeFormationCredentialResolver",
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"spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject": true,
"spark.hadoop.fs.s3.folderObject.autoAction.disabled": true,
"spark.sqgl.catalog.skiplLocationValidationOnCreateTable.enabled": true,
"spark.sqgl.catalog.createDirectoryAfterTable.enabled": true,
"spark.sql.catalog.dropDirectoryBeforeTable.enabled": true,
"spark.jars": "/usr/lib/hudi/hudi-spark-bundle.jar",
"spark.sql.extensions":
"org.apache.spark.sql.hudi.HoodieSparkSessionExtension",
"spark.sqgl.catalog.spark_catalog":
"org.apache.spark.sqgl.hudi.catalog.HoodieCatalog",
"spark.serializer": "org.apache.spark.serializer.KryoSerializer"

REE| EA|RF HET:

« S3_DATA_LOCATION: S3HHZ! A=
« REGION: AWS region(0d|: us-east-1)
« ACCOUNT_ID: AWS AH ID

® Note

- ES0i|M Spark S ddstr| ol of2fet 78S HEsHoF &LCh.

0|48t &4 AWS Lake Formation AtZ4 ZH 2 A25t0{ E|0|E H|O|E{0l| YMAEFLICH.

+ CREATE TABLE

« ALTER TABLE

« INSERT INTO

+ INSERT OVERWRITE
+ UPDATE

+ MERGE INTO

« DELETE FROM

+ ANALYZE TABLE
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+ REPAIR TABLE

« DROP TABLE

« Spark O|O|E{ &4 2|
 Spark C|O|E{ &A AT

® Note
flofl L E|X| f2 242 HSSH M IAM THEHE ALE 5104 El|O| = Cl|O|E{od| KM AFLICEH

Iod AHE

« MA| E|O|E HMATI &EHSIE|X| of2 X2 AFR5H04 Hive E|O|E2 0| MAEZ|D, AUE HZET}
RE A2 A 0|8 HMAE AFESHE Yol £4 27| EE= M7= ATHELICH ™A El|lo|&
HM|A HBHO| gi= EMR Spark7t $folder$ MOIALE B0l ZC 0|E0f F7t6t7| HELICH.
Ol EMl= CtSt 2 YHo 2 siaE &= U&LICH

FTA7} 293t EIX| of2 Zrdel Eo[=ofl 17 ol& 2| S ah Rt

S32| £ O|F0f $folder$ MOIAME AIESHX| =5 FTA7I EMEHEIX| A2 &S FHE L
Ct. Spark 7+d spark.hadoop.fs.s3.useDirectoryHeaderAsFolderObject=trueE A
45t 7hsglch.

- S32& EE= AWS S3CLIE s3://path/to/table/table_name At&3t0{ E|O|E < x|of|
AWS S3 EHE gLt

« A Efo|2 HMAE Amazon EMR ZE|A 7.8.082E EMR T A|AR(EMRFS)HAM X[ &,
Amazon EMR Z2|A 7.10.058 E{ S3A 1t A|ARIM X|§ElLICE

- Hive, Iceberg, Delta 2! Hudi El|0|20{|= ™&l| E|0|2 HMATF K| ELICE

* Hudi FTA A 7| X| g 12 ALE

« Hudi FTA #7|= & 4™ Soi A4 5 HE ol HoodieCredentialedHadoopStorage
E Ab8sHof BLICH Hudi &l A™E m Cts 782 A-ELct

hoodie.storage.class=org.apache.spark.sql.hudi.storage.HoodieCredentialedHadc

* Hudioil CieF ™| B[0]Z HMA(FTA) 27| R[22 Amazon EMR EE[& 7125 E A8E & U
&LCk

* Hudi FTA 27| X[242 &7 7| & Hudi 7 &0l MBH S L|Ch AAE X X|ZH0[74LtE 7|22k 0] ot
Hudi 282 2t35| X|HEX| efE & oM o 7|X| i 2 S5 ol dde & &Lt
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« FTA 27| 2 E0{|MHE Hudi Merge-On-Read(MOR) E{|O|£0]| CHE 2 HAE{RI0| X|HEIX| &L
Ct.

« Formation Fine A& 23 HM|A K| 0{(FGAC) +2&! EE= Glue Data Catalog 7t 2= E|O|E2 &
Zote =2 AmgtLIc FGAC T2 & Glue Data Catalog R Z Ef|0|2& #2I5t24™ FGAC
D& ALEstok gfLict AWS MBXM: A23HE HM A HMo{E 2I5H AWS Lake Formationt & 7A
EMR Serverless AFE0IA dHE5I= EHA0of 2} FGAC ZEE #4318 &+ &Lch

. S Ef0|E HMA S Spark AE2IUS XIMHK| YALICH

« Lake Formation Ei|0|£0{| Spark DataFrame2 £ 72 Hive & Iceberg El|0|E
df .write.mode("append").saveAsTable(table_name)0|= APPEND 2=t X|¢ElLICT.

. 9I% slolg S MadstEH IAM HEto| TR ELIC

« Lake Formation Spark & LHO|M Xt SES LAIZ A2 2 FA] ™ S92l Spark Hi x| &
A E= CHEhe A Mol B HE 80| BrEElX| of 2 + U&Lch

« Agtoi CHEF MH|A 9473 248t Lake Formation 27 AFEH0| ofl AL R o odsts A EFLIC

Hudi FTA A 7| X9 - X|E|= Xed

CHS Z= A ElolE HA|

A 0l Hudi COW( Copy-On-Write) 2! MOR(Merge-On-Read) E| O]
Eoil oisl X|HEl= 47| &

(=]
£ EoiFELICH

Hudi FTA X|& A 7| &

EolE R A4t SQL A 7| BH Status
cow INSERT Eflolgof 4l |24E
COow INSERT EHolZo &f&l-  X[&HF
oE|M(EM, &
=)
cow INSERT INSERT R|2dE
OVERWRITE
cow INSERT INSERT R|24E
OVERWRITE -
PARTITION(S
X, 5
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BA

Amazon EMR Serverless A A

SQL Ar7| 24 Status
EO|2 YHIO|E
AMIo|E  X|EIXR| o=

x|

Amazon EMR

slolg 8g
UPDATE UPDATE

UPDATE E|O|=

- THE|AM 7

slolgoli AR x|

o

Ccow
CHA| Efol= - of  XIRE[X]

DELETE
& HHR 7|

ALTER
Eflo|& #H4 -

X|HE

DELETE

ALTER
TBLPROPER

Ccow ALTER

CcOow ALTER

CcOow ALTER
COow ALTER
cow ALTER
cow ALTER
cow ALTER
cow ALTER
DROP DROP

TIES M™

Ral
rio
i

Eflo|& #H4 -

TBLPROPER
TIES A% aHfAl|

H{7d4 _ o
[ ) =

A
rio
i

EflO|&

H2

A
i
il

CHA| Ellol&

Ral
e
il

Ral
o
il

Ral
o
il

m
ki
J
4
Ral
o
il

ElO|E S7[=t ot

ElM 237

Ral
o
il

DROP TABLE
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SQL Ar7| 24 Status

Ral
o
il

Amazon EMR
ALK E|O|= - A|

ElolE /3
7

Ral
o
il

DROP
Elol2 &Y - 2

COW
2|3

Ral
o
i

CREATE CREATE
Elo|2 M - ot

E|IM 7|&
o=

cow CREATE
Exstx| &
< Elo|E2 4

Ral
o
i

3

Ral
rio
i

Ccow CREATE
CcOow CREATE CREATE TABLE
LIKE
CcOow CREATE CREATE TABLE
AS SELECT
CREATE CREATE TABLE
with LOCATION
- QF E|o|E

CREATE
saveAsTab
le.Overwrite

A
rio
i

o

bal
o
ull
Ral
5O

A
o
il

A
o
m
Ral
el
0jo

DATAFRAME(INSERT)
saveAsTab

DATAFRAME
le.Append

(INSERT)
DATAFRAME(INSERT)

Ral
o
il

saveAsTab

Ccow
le.Ignore

Ral
o
i

DATAFRAME(INSERT)
saveAsTab

cow
le.ErrorlfExists

DATAFRAME(INSERT)
saveAsTable - 2| X[HE|X| S
2 Eo|E(EE)

cow
DATAFRAME(INSERT)

COow
292
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SQL Ar7| 24 Status

(o] K=2

Amazon EMR

INF=EPNRe=

Elo|E 84 A4
CcOowW DATAFRAME(INSERT) save(dZ£) - DF
v1
2 INSERT Ef|o|£0] & X|HE
2 INSERT Ello|20] A - X|HE
IIE|/M(EX, S
)
2= INSERT INSERT X|HE
OVERWRITE
o= INSERT INSERT X|HE
OVERWRITE -
PARTITION(H
A=A
UPDATE UPDATE Elo|2 YOIo|E  X|HH
(=)= UPDATE Eflo|& UOI0|E  X|HEIX| &S
- ItE|M B4
DELETE DELETE EHol20M &X  X|HE
ALTER ALTER CHAll Elo|& - 0] X|HEIX| &S
& Ht37|
(=)= ALTER Efo|g8 HA - X|E
TBLPROPER
TIES MX
2= ALTER Eflo|g 844 - X|HE
TBLPROPER
TIES M aHA|
2= ALTER Elo|E 8-  Xx|HH
#H4
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SQL Ar7| 24 Status

Ral
o
il

Amazon EMR
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EHolE &% A4t SQL A 7| B Status
DATAFRAME DATAFRAME(UPSERT) saveAsTab x| &E
(UPSERT) le.Overwrite
g2 DATAFRAME(UPSERT) saveAsTab XIHEIR| S

le.Append

2= DATAFRAME(UPSERT) saveAsTab INEE=
le.Ignore

2= DATAFRAME(UPSERT) saveAsTab INF=E=
le.ErrorlfExists
=2 DATAFRAME(UPSERT) saveAsTable - 2| X[HEIX| &fS
2 E0|E(B&)
== DATAFRAME(UPSERT) save(Z2)-DF  X|EX| o2
v1
DATAFRAME(4  DATAFRAME(4fA) saveAsTab KIBHEIR| S
A) le.Append
g2 DATAFRAME (4FA)) saveAsTable - 2| X|HEIX| &t
2 EO|E(BE)
22 DATAFRAME(2FA) save(ZZ)-DF  X|HEIX| &S
v1
DATAFRAME DATAFRAME(BULK_INSERT) saveAsTab XHE
(BULK_INSERT) le.Overwrite
g2 DATAFRAME(BULK_INSERT) saveAsTab X HEIX| S
le.Append
2= DATAFRAME(BULK_INSERT) saveAsTab ISE=k=
le.Ignore
2= DATAFRAME(BULK_INSERT) saveAsTab x| &E
le.ErrorlfExists
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EHo|lg 83 44k SQL Ar7| 24 Status
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spark.dynamicAllocation.maxExecutors TE2 AFS A &AL ATV 2ol MSFELICH
O| ZXHE HEEl= ACH AT ot ZE & FHIHME 7IsE ZE EIAAE M85t & 7HXK|
FHEo| MYT|Z Qls 2 MRO| BEHE + A2M, 0|2 Qs 2 M~ Al CHE M™AT|7t & SetK|
of&Lct

Ls H .

2t ElAAT B ESHX| 8 == EMR ServerlessE ElaA T2 utE 7|2 =|C) A&7 +~8
spark.dynamicAllocation.maxExecutors 22| 90% = AMHE | Ct. 00l M 1 AtO[2] AE
spark.dynamicAllocation.maxExecutorsRatioE& X|

sl 7
o —
LICH 8t 2lAaa oY A HA d58 Mt S O E 5492 ‘_rM gl °'¢I—|EP.
* spark.dynamicAllocation.cachedExecutorIdleTimeout
* spark.dynamicAllocation.shuffleTracking.timeout

* spark.cleaner.periodicGC.interval

C}2 2 Amazon EMR Serverless7t Lake Formation £ 9t Z32Hof| [[}2} £ 5 £|= C|O|E{0| XM ASHE
gredo]| CHEF 7H2FA Q1 TS IL|CH.
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Amazon EMR Serverless Application
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Amazon EMRO|A Lake Formation & &
I5t24™ EMR Serverless O Z 2|7 0]
F of2HollM spark.emr-serverless.lakeformation.enabled&

Lake Formation2 &3
9| spark-defaults £

true® M™EELICEH

aws emr-serverless create-application \
--release-label emr-7.12.0 \
--runtime-configuration '{
"classification": "spark-defaults",

"properties": {
"spark.emr-serverless.lakeformation.enabled": "true"

}
AN
--type "SPARK"
EMR Studio0lA M o Z2|710|HME MASlE B Lake Formation2 &43438tst =& QU&LICH F7}
28 £ U= MESHE HMA XMo{E 2|3l Lake Formation AFHFE S MEHEFL|CH
5tH &7 7t 45571 7|2Mo 2 &Ml B2 @7

T3 of2Holl A AL
Lake Formation2 EMR Serverless2} &7 At
tol = EL|C}.

7t &t 5512 CHA| AR o2 E43551 K| ©

Spark 240l CH3H Lake Formation & 33}
74 Spark 240l CHal Lake Formation2 & 433t 5t2i™ spark-submitS AL E [Mf spark.emr-

MYELCH

= |
serverless.lakeformation.enabled& truez

--conf spark.emr-serverless.lakeformation.enabled=true
%o 7|& O

&red HELR g IAM T8
Lake Formation T48t2 AWS Glue Cl|O|E{ ZIE 21 2|A A, Amazon S3 9 x| & liE
O|E{oi| CHEt HMAE Mo{EFLICEH IAM HEH2 Lake Formation & AWS Glue API2} ElA A0 CHE
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html#gs-application-console
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/interworker-encryption.html
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CIS2 S39 AT EEN HMAE = Ue IAM HEHSE ME5teE &, S30 21 Y2 =, AWS Glue
AP| TEF 2! Lake Formation0l] @M AE &~ Q= T80l CHEF &4 of M| L|Ct.

JSON

"Version":"2012-10-17",
"Statement": [
{
"Sid": "ScriptAccess",
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
1,
"Resource": [
"arn:aws:s3:::*.amzn-s3-demo-bucket/scripts"”,
"arn:aws:s3:::*.amzn-s3-demo-bucket/*"

"Sid": "LoggingAccess",

"Effect": "Allow",

"Action": [
"s3:PutObject"

]I

"Resource": [
"arn:aws:s3:::amzn-s3-demo-bucket/logs/*"

"Sid": "GlueCatalogAccess",
"Effect": "Allow",
"Action": [
"glue:Get*",
"glue:Create*",
"glue:Update*"
]I

"Resource": [

Mg
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"Sid": "LakeFormationAccess",

"Effect": "Allow",

"Action": [
"lakeformation:GetDataAccess"

1,

"Resource": [
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-examples
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-examples
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DESCRIBE &2 AtS5HE4 21EHY 24210| HlOlEf 7HErZ 10l M B0l = Co|EfM|0l4 HIERC
OlEiE 9i2 4 ALt

ALTER H8t2 et 2180 CloJEf 722 30| 8l0]8 E= Clo|EiH|0lA HIELEIOIEE £ 58
4 TS s{gELI

DROP 3t AHS'5HH BHEHY 20| GlOJE| 2 2 I0iA Blo)& E & o olE{[0]A HiEH| OlE]

INSERT 82 HEF] 248 0| Amazon S30] ElO|Z CIOIEIE & &= /UL S 3
DELETE #&H2 ZE 2] 28 0] Amazon S30{ A Ei|O|S CI|O|E{E A AE = JU=F 58 LIct
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Hive
oAt AWS Lake Formation ™ K| AFEH
3t
SELECT SELECT XE
CREATE TABLE CREATE_TABLE INEak=
CREATE TABLE LIKE CREATE_TABLE Amazon S3 @ x|of| CHEt IAM HEH K|
_?_I__j
CREATE TABLE AS CREATE_TABLE Amazon S3 @|x|of CH8t IAM M8t K|
SELECT .
DESCRIBE TABLE DESCRIBE XE
SHOW TBLPROPER DESCRIBE XE
TIES
SHOW COLUMNS DESCRIBE XE
SHOW PARTITIONS DESCRIBE X
SHOW CREATE TABLE DESCRIBE Fa=
ALTER E|O|E& SELECT 2 ALTER ==
tablename
CHA| ElO|E€ tablename - RHER| S
ME <%
CHA Efo|& mE|M SELECT, INSERT 2! XE
tablename F7} ALTER
REPAIR TABLE SELECT 2 ALTER ==
HO|E| 2= XIHEIR| &=
INSERT INSERT 2! ALTER =
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oAl AWS Lake Formation ™ X|

st
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fu}

INSERT OVERWRITE SELECT, INSERT, X|HE
DELETE 2! ALTER
DROP TABLE SELECT, DROP, x|
DELETE %! ALTER
TRUNCATE TABLE SELECT, INSERT, INFak=
DELETE 2! ALTER
Dataframe Writer V1 SHE SQL 2 s 7|& E|o|E0| SIo|EHE F7+E M X|
2I=|| |}, KFM|EF LIRS 112 AFE A

Met A E A xotMlR.

Dataframe Writer V2 SHE SQL 2 dn s 7|& E|o|E0| SIo|IEHE F7+E M X|
HEILICEH REMISH LI 2 12 AFE 2
Meh AHEE BESHMI2.
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A AWS Lake Formation T K| ArEf
5t
SELECT SELECT X|E
CREATE TABLE CREATE_TABLE X|HE
CREATE TABLE LIKE CREATE_TABLE Amazon S3 Q| x|of CHEt IAM HEH K|
_?.I__l
CREATE TABLE AS CREATE_TABLE Amazon S3 @|x|of Ci8t IAM M8t K|
SELECT &
Eflo|2 & MEioZ "3t SELECT, INSERT 2! X|E
7| ALTER
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o4 4t AWS Lake Formation ™  X|&d AFEl
&t
MERGE INTO SELECT, INSERT Z X|H=
ALTER
DROP TABLE SELECT, DELETE 4! X
DROP
DataFrame Writer V1 - XIHEX| &t
DataFrame Writer V2 SHE SQL Zdn s 7|& E|o|E0| CIO|IEHE F7+E M X|

Iceberg2| Spark T+3: Ct& ME 2 IcebergE AFS
™ Ch=

H|EtE|O|E Ef|0|=

ME T2 AIX

Iceberg = Al StES

--conf
--conf
--conf
--conf

spark.
spark.
spark.
spark.

.catalog.
.catalog.
.catalog.
.catalog.

SELECT

= spark-submit

aAMS
1o

HELICE RhMEE LHE2 1ed AL &

X‘”?_l' Al.ol-é> AR OI'A'” .

X EH Elo|E2 m74&LICH XA
B LIE2 1ned A Z AMEF Mg E &
ZotMIR.

Eo|Zof x|

=lLck
o 0| SE|X| &2 EH 0|2 AWS Lake
Formation

AUE ALE 5K

ol= EllO|2 migrate

* register_table

5101 Spark& T dst= YHE EoiELICH
M SErLc

spark_catalog=org.apache.iceberg.spark.SparkSessionCatalog
spark_catalog.warehouse=<S3_DATA_LOCATION>
spark_catalog.glue.account-id=<ACCOUNT_ID>
spark_catalog.client.region=<REGION>
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--conf spark.sql.catalog.spark_catalog.glue.endpoint=https://

glue.<REGION>.amazonaws.com

Hudi

-

SELECT

CREATE TABLE

CREATE TABLE LIKE

CREATE TABLE AS

SELECT

DESCRIBE TABLE

SHOW TBLPROPERTIES

SHOW COLUMNS

SHOW CREATE TABLE

ALTER TABLE

INSERT INTO

INSERT OVERWRITE

DELETE

AWS Lake Formation ™8t
SELECT

CREATE_TABLE

CREATE_TABLE

DESCRIBE

DESCRIBE

DESCRIBE

DESCRIBE

SELECT

SELECT % ALTER

SELECT % ALTER

x|24 Afef
x|24g

Amazon S3 2| x|oil CHEt IAM
et x|

Amazon S3 2| x|oil CHEt IAM
HEt x|

X|H=X| o

0jo

ol

Amazon S3 @ %ol CHEt 1AM
™t x|

Amazon S3 2| &0l CHEt 1AM
ek x|

Amazon S3 2| &0l CHEt 1AM
e x|

Amazon S3 ¢ x|[oi CHEt 1AM
e x|

Amazon S3 | x|oi CHEt 1AM
e x|

Amazon S3 | x|[oi CHEt 1AM
et X[

Amazon S3 9| %[0 CHEt 1AM
st x|

FGACE <&t Lake Formation

307



Amazon EMR

i) AWS Lake Formation T8t K| & Ef

UPDATE - RHE|X| &S

MERGE INTO - XHEIR| 22

DROP TABLE SELECT % DROP Amazon S3 ¢|x[of| CHE IAM
e K|

DataFrame Writer V1 - X x| et =

DataFrame Writer V2 i SQL &dn s Amazon S3 ?|x|of CHEt IAM
Hek X

H|ECH O|E H|O|= - XHEX| ef2

HOIE &Xl &2l ¥ RE2El - KHEX| fS

7ls

U ALSO| ERE 7B 48 X350 Hudi2 SparkE +45t= ol ML

Hudi& I8t Spark 74: tEE0|M AI2E [ 0| 2= 7—.8 Spark0lA Hudi 7|52 &XA3tste
Hudi Spark HE JAR It o| Z2 & X|™EL|Ct E3t Glue CIO|E| 71218 AWS MH|EFAE 0

2 M3 = SparkE

%%configure -f

)

"conf": {

"spark.jars"

"spark.hado
""com.amazonaws.glu
"spark.seri
"spark.sql.
"org.apache.spark.
"spark.sql.
"org.apache.spark.

}

SEfLch

: "/usr/lib/hudi/hudi-spark-bundle.jar",
op.hive.metastore.client.factory.class":
e.catalog.metastore.AWSGlueDataCatalogHiveClientFactory",
alizer": "org.apache.spark.serializer.JavaSerializer",
catalog.spark_catalog":

sql.hudi.catalog.HoodieCatalog",

extensions":

sgl.hudi.HoodieSparkSessionExtension"
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Amazon EMR Serverless AbHE A A

AWS GlueE AtE35tE= Hudi& Spark 74 ES0{|A AtE K]
Tl= ololE Bo|2 @Az &d3tst 1 Hudi 2tol22 2| &

%%configure

-~

"--conf": "spark.serializer=org.apache.spark.serializer.JavaSerializer --conf
spark.sql.catalog.spark_catalog=org.apache.spark.sql.hudi.catalog.HoodieCatalog --

conf

spark.sql.extensions=org.apache.spark.sql.hudi.HoodieSparkSessionExtension",

CREATE TABLE LIKE

CREATE TABLE AS
SELECT

ElolE22

MEHO Z HiF 7|

DESCRIBE TABLE

SHOW TBLPROPERTIES

SHOW COLUMNS

SHOW CREATE TABLE

CREATE_TABLE

SELECT, INSERT % ALTER

DESCRIBE

DESCRIBE

DESCRIBE

DESCRIBE

"--datalake-formats": "hudi",
"--enable-glue-datacatalog": True,
"--enable-lakeformation-fine-grained-access": "true"

}

Delta Lake

4k AWS Lake Formation T8t

SELECT SELECT

CREATE TABLE CREATE_TABLE

2
rie
0z
A

Ral
o
il

N

o
i

ore
Ls 1

INF=L=PN

N

o
il

o
il

N

Amazon S3 ¢ x|oi CHSt 1AM
et X[

Amazon S3 @ x|od| CHEt 1AM
st x|

Amazon S3 | x|od| CHt 1AM
st x|

Amazon S3 @ x|od| CHt 1AM
et x|
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i) AWS Lake Formation T8t K| & Ef
ALTER TABLE SELECT % INSERT X|HE
ALTER TABLE SET SELECT 2/ INSERT Amazon S3 ¢|x[of| CHEl IAM
LOCATION Tk X[

CHA| EllO|E tablename 2
HAE 7|1&

E|O|E #HE X< =A

tablename F7}

EO|E tablename AfA| A

of 274 ¥4

INSERT INTO
INSERT OVERWRITE
DELETE

UPDATE

MERGE INTO

DROP TABLE
DataFrame Writer V1

DataFrame Writer V2

Elolg /x| 22l ¥ fEE[E|

7ls

SELECT % INSERT

SELECT % INSERT

SELECT % INSERT

SELECT % INSERT
SELECT % INSERT
SELECT % INSERT
SELECT % INSERT
SELECT % INSERT

SELECT, DELETE %! DROP

Amazon S3 ¢ x|oi CHEt 1AM
et x|

Amazon S3 9| x|od| CHEt 1AM
ek x|

Amazon S3 2| x|oil CHEt 1AM
et x|

Delta LakeE A 23 EMR Serverless: EMR Serverless0i| A Delta LakeE Lake Formation2} &
N ArEstedHE Chs HH™E S A-erLict.

spark-sql \
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--conf
spark.sql.extensions=io.delta.sql.DeltaSparkSessionExtension, com.amazonaws.emr.recordserver

\

--conf
spark.sql.catalog.spark_catalog=org.apache.spark.sql.delta.catalog.DeltaCatalog \

C|HZ =hoq

o 1 -

(® Note

Ol 7|s2 A5t EHEREX| o2 0ide HEJ &8 E £+ = AlAR T2 0t 2719
stdout & stderr 2 201| HM|A S 2 Q& L|C}H CFHS HEH2 H|Z 2 =M O|0|E{of MM ASH=

CgH ASELICH Z=2=HM 2ol ALE5H7| 2l YHE
Teto| 2 #E[XH EE= ALS ROl A B o|2d8 HEtE &=

N ol
Ok e
M |
~
o O |

EMR-7.3.0 O|& 0l M= EMR Serverless& &3l Lake Formation X|#4 Hi x| Zrdof CHEt X+Al C|

HZ 7152 AL E = l&LICt 0|8 fIsi M= GetDashboardForJobRun APIOIA A Zt2t0O|E
accessSystemProfileLogsE AF2 & LIC}. accessSystemProfileLogs7t true2 MM E FR Lake
Formation X[ EMR Serverless Hi x| 24 C|HZ5t= Ol AFSE = U= AlAHE T2 0t 2|79
stdout &! stderr 220 HA|AE = Q& LICH.

aws emr-serverless get-dashboard-for-job-run \
--application-id application-id
--job-run-id job-run-id
--access-system-profile-logs

[z}

2

rot

GetDashboardForJobRun2 A2 35104 Lake Formation X|¢d Hi x| 24 C|HZASIE{E EoF FA|of=
HtE Al CHS F 7} #EHo| Qloqof &huct.

"Sid": "AccessSystemProfilelogs",

"Effect": "Allow",

"Action": [
"emr-serverless:GetDashboardForJobRun",
"emr-serverless:AccessSystemProfilelLogs",
"glue:GetDatabases",

"glue:SearchTables"
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1,
"Resource": [
"arn:aws:emr-serverless:region:account-id:/applications/applicationId/
jobruns/jobid",
"arn:aws:glue:region:account-id:catalog”,
"arn:aws:glue:region:account-id:database/*",
"arn:aws:glue:region:account-id:table/*/*"

AR Z2alel 23 2qnt SsH H™A LY Lake Formation2| CI|O|E{H|O| A EE &= E|O|E
off HMIASHE Zrdol| CHEH &l 4~ QU&LICE CHS AlLIE|22] A EA|Z|X| ef&L|Ct

« Lake Formation T8 AF&35l0{ & 2| %= Data Catalogll R #|% O|O|E{H|O|A L E|0|20] Q!
= 7o
- oT

« Lake Formation ™82 AF&3l0{ 22| Z|= Data CatalogH| 2lAA @37t e 82

Glue Data Catalog & &

EMR Serverless@} &7 AF2& = QIZ 2 AWS Glue Cl|O|E{ ZIEI 20| M B E MAIStD #Elg £
Ql&LICH LUHtxdo 2 AWS Glue HIO|E| 7tEF 20 Hetz ghuct o|lz{8t B = o2 sQL &zl dlFle
X|235l2 2 EMR Serverless Amazon AthenaZ! Amazon Redshiftet ZH2 C}E st AWS MH|AMM S

Ut Holl HMAE £ Qomz gL

ClOIE] ZIE 20l R E MASt0{0|M 2lAA HEH £od L Ef 7|8 M A Ko1Z AL 50 AAl
A HEHE AWS Lake Formation S04 L|CH O] HA|A X|jo{ WHHE AIRSH E7|E MAME M =X
st Eflo|E0i CHEr F7F HMHAE FH5HK| ofot = ELICH ol2{8h H o

ro
I
A
oL
[T HC
jo

Yo|xt AlPE]o|2}

1 5tH o|g{gt E7|1E ™Mo|xt E 7|2t g LIC}. Lake Formation2| U A|A Ao{of CHEF REAM|EH LI 2
AWS Lake Formation 7H&r R QLM Q| G| O|Ef ZIEF 2 T 2|AA0f CHEF #HEH Fod L FAE BRIESHA
(@]

Data Catalog 27|= Ct& AtE Atedlof RS &LICt.

- MEsHE HMA KMof- AHSEX0IAH B MEtof et CIO|Ef HMAE MEHsle RE MEE =
A&LICH & S04, CIO|E FtE 20| R E AF&35t0{ QAL B E|(HR) £ A £50] ot Z2 T4
Rl AlH HE(PINE EX| Z5HH & = UA&LICH

- 2B HO| 2t = - Data Catalog2| 7ol EEE XHE3IH H|O|E ZIHET9| ROM AIEE = U
ClOlE BlZ =7} &4 tMEHX| &elg = U&LICh.
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2718 SHSE o NBSI 42| BoIB 2 eI, Ol2ie O/HE HolE AE=
HE{o| SOL BBl B WXl o=k g QDL
GlOIEIE ZRELICH RFMIE LIS

)l

ro HL r

N H
e

10 o
|
12
1o
_|>|
= =

ClO|E{ & - OIO|E{E O|&5tX| o CHE AWS AHH 1
ross-account data sharing in Lake Formation2 & Z= 35I|

Mo rt | oo
[l

@)

Data Catalog 7 A4

Data Catalog 7= CHE et WHO E MME = QU&LICH 0{7|0ll= AWS CLI EE= Spark SQL AFE O]
ZEEUCH H7HX| o= CtE 0 Z&Lct

Using SQL

C}2 2 Data Catalog F & dAM35t7| I8t 722 E04ELICH MULTI DIALECT ® R¥82 7|58

7
LICt O] ZtdE &5t H|O|E| 7tEf 21 B 7|7} CI 2 E 7|9 Y E/LICE SECURITY ZHAE
DEFINERZ X|HELIC} O|= DEFINER 2|O| 7|7} = Data Catalog & LIEFLICEH

CREATE [ OR REPLACE ] PROTECTED MULTI DIALECT VIEW [IF NOT EXISTS] view_name

[(column_name [COMMENT column_comment], ...) ]

[ COMMENT view_comment ]

[TBLPROPERTIES (property_name = property_value, ... )]
SECURITY DEFINER

AS query;
CHE2 FE8 W2E ME CREATE ELICH

CREATE PROTECTED MULTI DIALECT VIEW catalog_view
SECURITY DEFINER

AS

SELECT order_date, sum(totalprice) AS price

FROM source_table

GROUP BY order_date

EE SQLE AL SHOY BIAE MY REolM HE BHE0| ARIZ BlAAE MK 1T § A
M2 EAEE 4 ABLICH O M ABHH Q212 HBshs "=ato] &0l 4ME|T HB0|
HT st HE LIEHLKE AWS Glue B0l Z4¥2] JSONO| BHEHEILICE O] B9 AR Hi M4l
x| etsLict

CREATE [ OR REPLACE ] PROTECTED MULTI DIALECT VIEW view_name
SECURITY DEFINER
[ SHOW VIEW JSON ]
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Amazon EMR

Amazon EMR Serverless AHE
AS view-sql
Using the AWS CLI
(® Note
CLI BHE A83le B2 7 Y0 AA8E SQL2 71 & &4

o
£ dEEIUAX|BE, HEI7H S8t

| 25l= Z2 7} HrAE &
SQL #E HAEgF L

sto R & BHELICH

aws glue create-table --cli-input-json '{
"DatabaseName": "database",
"TableInput": {
"Name": "view",
"StorageDescriptor": {
"Columns": [

{
"Name": "coll",
"Type": "data-type"
I
{
"Name": "col_n",
"Type": "data-type"
}

1,

"SerdeInfo": {}
1,

"ViewDefinition": {

"SubObjects": [

arn:aws:glue:aws-region:aws-account-id:table/database/referenced-tablel"

arn:aws:glue:aws-region:aws-account-id:table/database/referenced-tableN"
15

"IsProtected": true,
"Representations": [
{

"Dialect": "SPARK",
"DialectVersion": "1.0",
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"ViewOriginalText": "Spark-SQL",
"ViewExpandedText": "Spark-SQL"

CHS BE =22 Data Catalog 7 & AtEstE CHYEH AHE EoiELICH

CREATE VIEW

Data Catalog 7 & Y& LICH OS2 7[Z EHOIS0M FE ddsteE $HE EoiF= HEY

Ct.

CREATE PROTECTED MULTI DIALECT VIEW catalog_view
SECURITY DEFINER AS SELECT * FROM my_catalog.my_database.source_table

« ALTER VIEW
M 7S 1 E:
 ALTER VIEW view_name [FORCE] ADD DIALECT AS query

 ALTER VIEW view_name [FORCE] UPDATE DIALECT AS query
* ALTER VIEW view_name DROP DIALECT

FORCE ADD DIALECT &ME AtEs0{ Al AT Aodoi| thet A7|oF A 5t HAE ZH HUH0lE

7H
g =+ UELICEH FORCEE At&3st0q CHE ATl 210{E YHO|O|ESHX| B0t o= ¢

af ik = U&LICH o|ef gradst ME2 ChSat Z&Lh

ol

1
et
-
= =
o)
aalibe

ALTER VIEW catalog_view FORCE ADD DIALECT
AS

SELECT order_date, sum(totalprice) AS price
FROM source_table

GROUP BY orderdate;

CHS2 201 YOIo|Est”| floll 7R E HEste S HEodELICH

ALTER VIEW catalog_view UPDATE DIALECT AS

H#HE 2F

7t
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SELECT count(*) FROM my_catalog.my_database.source_table;

+ DESCRIBE VIEW

« SHOW COLUMNS {FROM|IN} view_name [{FROM|IN} database_name] - Ar&X}0i|7| &
MAHESIE O 228 AWS Glue 2! Lake Formation #8H0| e A U LIEE £ A&LC P

o
2 €2 EAlst7| fIet H 7ix| M E BFEULICH

SHOW COLUMNS FROM my_database.source_table;
SHOW COLUMNS IN my_database.source_table;

« DESCRIBE view_name - AL X0 A R E M= O 228 AWS Glue Z! Lake Formation T
Bto| e A2 HIEIH|O|E{Qt &7 Bo| ¥We LI¥E £+ l&LCt.

+ DROP VIEW

A|'c> 7|'c> I':I'L"':
« DROP VIEW [ IF EXISTS ] view_name

CHE ME2 &K ol ®7F EXist=X| BEIAESt= DROP E2 £ 0{ELILCH

DROP VIEW IF EXISTS catalog_view;
- E7| 4N EA|

« SHOW CREATE VIEW view_name - X|HE HE MM= SQL 22 Eo{ELIC} CHS 2 Data
Catalog 7 ¥d2 EoiF= MELCH

SHOW CREATE TABLE my_database.catalog_view;
CREATE PROTECTED MULTI DIALECT VIEW my_catalog.my_database.catalog_view (
net_profit,
customer_id,
item_id,
sold_date)
TBLPROPERTIES (
'transient_lastDd1Time' = '1736267222"')
SECURITY DEFINER AS SELECT * FROM
my_database.store_sales_partitioned_1f WHERE customer_id IN (SELECT customer_id
from source_table limit 10)

+ SHOW VIEWS
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dgk 7, CtE o] R(MDV) & Spark 21047t 8= MDVet Z2 FtE2J0| 2 E R E LtFe LIt
A8 ItsE FE2 O 2 &Lt

« SHO WS [{ FROM | IN } database_name] [LIKE regex_pattern]
g2 RE EAlSHE ME FYYLICH

SHOW VIEWS IN marketing_analytics LIKE 'catalog_view*';

GlolE FHE 21 | 44 3 7 &of

S = CHEH XEAIBH L& 2 AWS Lake Formation 7He &} OFLHAM 2| AWS
Glue HIO|E{ 7}El 20 B &8 # —_—

Mo
g'l_l
x> o
I:o

Data Catalog & # 2l

ClOIE ZIEE 20 B 7|2 M8t & AWS Lake Formation ME3HE HAMA A 07} & 3HEl Amazon
EMR Serverless Spark 242 AI&35t0{ HE[& = U&LICH 2 HEIR] A& o= Data Catalog 70
CHSH Lake Formatlon SELECT ™80l lo{oF gLct FolM & Z=E 7|& El|o|Z 0| CHEt M A HEt
2 F 045t x| etotx ELICH

E AMA™E otx|H BE7|E 2l = USLICH o & £04, EMR Studiod|M EMR Serverless O Z 2|
Fo|ME MMSH £ IR F2IE A™SIod Fofl HM AT LICE.

SELECT * from my_database.catalog_view LIMIT 10;

F &8 &+ invoker_principal®LICt O] &= EMRS 2F¢d HEIQ] «d&to| n i AHEXIE Ht
gtEfLict ol e & 2ot FAof et F £ 2 Molfsts EXE MEE = UA&LICE Ol B
Ar&35tod 3 & Agol et He| ZoE 7AESie TS Roll FIHE = UELICH Ol &8 AFE

Shodtd 29 2HEFR] 480f LakeFormation:GetDatalakePrincipal IAM 24 #8to| Qlo{of &
L|Ct.

select invoker_principal();

o & S04, o &+ WHERE Mol F7}35t04 #{2| ZnE FA3te + U&LICH

al

=

n= N

0%
pal
i
Pl
0¥

ok

Data Catalog 7 & &% M M8 == AFE 2 CtE21 Z&Lch

« Amazon EMR 7.6 0|40 M Data Catalog H 2t A48 4~ Ql&LICH
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« Data Catalog F & HO|5t= ArEXtoll= R HMASH= 7|2 EHIO|E 0| CHEH SELECT 4AM|A H
gto| Qlo{of &tL|Ct EX 7|2 H|0|E2 2| X Oo|X}t 2d&of Lake Formation ZE{7} 22 El AL Data
Catalog 7 Mof Almigi|ct.

« 7|8 E|O0|20{= Lake Formation®| IAMAllowedPrincipals Ci|O|E] 2il0|3 50| gio{ok &L |
Cl. o] #8to| Y= AR CHE 210 7= IAMAllowedPrincipals T8H0| @i E|O|28t &I X2l @ F

7h AR 4 aLich

- E| 0|8 2] Amazon S3 ¥ %|E Lake Formation G| O|E{ &i|0|3 |%x|2 SE35lof &L|Cl. Ef|lO0|E0| S
EL|X| o2 B CtE 210{ HE Lake Formation 2|3 H|O|E8F & X @7 7} 4 A ”%E* 4 QlAL|CEH

=
Lake Formation0il Amazon S3 ¥ X|I& S5 35t= &0 CHEF kA8 LI& 2 AWS Lake Formation
JHEFRF OFLHA Q] Amazon S3 £z SEE & X 5HAML.

_

« PROTECTED Data Catalog 27|28+ 2& == Q/&L|Ct. UNPROTECTED 27|= X[ E|X| 2t &L|Ct.
- OlO|E 7R 210 27| Holo| M CtE AWS HHO| Eo|lE22 =& + glgLct Edt Hr of 2|

of A= ST AHelEHolEE HZE + el&Lich

_|

« A™E EE 2™ ZHol CIoIEE 3 R5t2{H BlaAs B E AI85t0 MA RE A™ U 2™ ZHol S
S3fL|C}.

- AHEAF HO| & (UDF)E K|HEIX| et&Lct

* Iceberg EO|E 7| RE AL += U&LICH 2E H|I0|E 49| Apache Hudi & Delta Lake T X
gL,

- Data Catalog 27|= CtE E7|8 #x & £+ gigLct

« AWS Glue Data Catalog 7 £7|0t= &4 AZXE AMAE6to{ MY ELICH & S04, DDL £ Al
835t0{ CastleOl2te YE BEE B MHEE U2 castledt Z0| ARXE EAIELICH O Ct
= DML #2[2| ¥ O|§2 Castle = CASTLER X|H3t™ EMR Sparke #ZIE A™E 0I§2
ABAZ BHELCH 5t X|PH Y HEIZ2 2 #HEloM XIHE CHARKIE AL 30 EAIELICH

DML #zZ|ol X|'dEl & 0|& 0| Glue Data Catalog?| & 0|1t LUX|5IX| et= A2 7t ATistT
£ 5t24™ spark.sql.caseSensitive=true® MM LICH.

2 Hlolg FAl x|

EMR Serverless= Apache Hive, Apache Iceberg, Delta Lake(7.6.0 O|4}) &! Apache Hudi(7.6.0 O| &)
0l M SELECT # 2|2 K| HELICH EMR 7.125 E Lake Formation HIE X724 SHE A2 35104 Apache
Hive, Apache Iceberg & Delta Lake E|O|Z 01| CH&l| El|0|Z HIO|E{E +%d5t= DML % DDL % 0| %]
HELCH

FGACE <&t Lake Formation 318


https://docs.aws.amazon.com/lake-formation/latest/dg/register-location.html

Amazon EMR Amazon EMR Serverless At MM

EMR ServerlessOll A Lake Formation2 AFRE [ CIS XM AHE S HEELICH

(® Note
EMR ServerlessO| A Spark X240 CH3H Lake FormationS & 43136174 20| A|AE] E2}0|
H 2 AFS A EBFOIHE AIZFRILICH AR Al AFH 27|58t El 8F 2 X|HEH <2 EEIO|HE
A Z7(3tE 8FFE T2H|MI5tT AAR EELO|H == AFEAEI7F X|HEH AHS A =2t
Ol £=2F Z&LICt 2C|iHeE 222 MENSIH EMR Serverless= AF2 X E2F0|H Qo= Al
AE ERLOIHHE A|ZFELICH Lake Formation 242 A8 3= EMR Serverless2t 2H21E! H]
& 0i=3l24™ AWS Pricing CalculatorE AFHEEHLICH.

« Lake Formation2 A}235t= Amazon EMR ServerlessE X E|E 2 E EMR Serverless 2710 A

A8 = &Lt

« Lake Formation X|2 O Z2[7|0|M2 AFE XAl X|H EMR Serverless O|0|X| A& 2 K[ 5HK| b &L
Ct.

« Lake Formation 2 219| 49 DynamicResourceAllocation2 & = Qi&LICH

« Spark 2 40{ X Lake FormationZ+ AF& & £~ &Lt

« Lake Formationg Al 3l= EMR Serverless= & M&| 0| B Spark M[AMHBH X|4EHLICEH

« Lake Formation2 AF23HE EMR ServerlessE 2lAA 238 S8l 2R ClE it AN Elolg A2
oF X[ gLt

- OS2 XX k& LICH
- 523 = 24 HIo|E{ME(RDD)
« Spark 2E2|Y
- SYE Lo CHEF BM|A fod

- EMR Serverless= Cta2 Z & 5104 A|AH E2t0|H{Q| §EH AZE K
gt
- UDT, HiveUDF & A& %t X|H SeHA7F Z&E AFS AL
« AF8XEXIE HIoJE &~A

§'|=l
st
1
30
rr
N}
oIr
jo
2

[e)
ot

A
o

* Spark &, 4B L= HEtAE 010l CHEF =7} jar M3
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« ANALYZE TABLE B&

« EMR Serverless OHEZ 2|70|AH40| Amazon S3& VPC A=EZQIET} Q= Z2tol8! MEYof /1 o
EXQIE MAMZ Q1735101 HMHAE K|ofst= B2 20| AWS B2/ Amazon S3E 21 G| 0|H
£ M™& 57| ™ol logging.html#jobs-log-storage-managed-storage VPC o] AFA| S| M El HEt
2 S3 7O|EQo| = xQIE0 ZEELICI 2 EXl sHE2 AWS X[HElo| Bol5tAIL.

« Amazon EMR 7.9.05E{ Spark FGACE s3a:// 27|02} &H7H A2 E [} S3AFileSystemS K| 248HL
Ct.

« Amazon EMR 7.112 CTASE At&35t0{ 22| E|0o|E &S XIELIC.

« Amazon EMR 7.12= CTASE Ar&36to{ 28 L Q|F H|0|E M-S XIHELICE

« HAA MO{E XMESI7| 25 EXPLAIN PLAN & DESCRIBE TABLEZ} Z2 DDL 22 A8t ™
HE L E5tX| §i&LCt.

« Lake Formation0{| El|0|& ?|X|E S5 5t™ O|0|E BM A= EMR Serverless 2] FE} ] 3 9
IAM 78t CHAl Lake Formationoll % &l X424 ZHE ALSELICH HELR] 248 o] §

S3 IAM 0| AUCHELE EIO|E fx[of SEE J&o| #E FHE 42 2ol AufgLct.

« Amazon EMR 7.122E{ £7} 2 E=0{ X Lake Formation A}Z3 &1} &7 DataFrameWriter(V2)E
Ar&3t04 7|Z& Hive X Iceberg EIO|2 0 £ = JU&LICH Ho{MT| Zdo| FR E= M E|O|[2E M
e [ EMR2 HEIY AE X3 Z3HE ALE35104 H|O|E CI|0|HE - & LCt.

MEELICholzd et MEt Arg 2

r

oS
- R E= FHAIE EHIO|EE &2 TIOIEHE ASE [ CHS HMEH AHE 0| X8
AWS Glue Data Catalog F0ll= M8 E|X| &t ).
- MERGE, DELETE % UPDATE %f¢9| &<
- X|HE: 7 Y IHAIE EH 0|22 LA E|O|EE AFSELICH
- XHEX tE: €Y U 2 HollM 7 L FHAIE EO|Z AFS.
+ CREATE OR REPLACE %! REPLACE TABLE AS SELECT 20| A<
- XHEIX| S F L IAIE EHOIEE AA EO|ZEE AFS.
- 24 O|0|E{0d| UDFs U= Delta Lake El|O|&2 &K HIE{7} & g3t El 208t MERGE, DELETE
2 UPDATE 22 X|3ELIct

233 C|HZ

- EMR Serverlessi= Lake Formation X|¢ O Z2|#| 0| M 2| A|ARI E2t0|H{ Spark 2104 CHEF Al
AE MEHELICH AAR EEO|HE BEIX} HESR A™-EZ 2 A|AH =210|H7F HM5H= Of
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i

WIE U 270l QIZE e ZEE £ UALICH M0l gl A8 EE 3=7H 0l WY o
R Serverlessi= AIAB| Z2H0[uf 2701 CHEH UMAE HIEH 415+
&LCt.

c AMNARHIZZO 20 &4 28 AEZX|of RX|E/H, Ol HIEMESIE = Qe T MHEHQL
Ct. olH8t 2O 12 22|38 KMS 7| EE= AWS 22|13 KMS 7|E At Z
ot S shELICH

olo
oh
2
re
2
ol
X
2
07
0o

Iceberg

Apache IcebergE AFEE [ CtS 12 AHE S ZE R LIC

« Apache Iceberge MM FIEFE 0 MBH AFEE = U2, A2 o|Fo| X|HE FtEIZa0 M=
MEE = gisLICh

« Lake Formation0ll S5 &l Iceberg Ei|O|& & M|EIH|O|E] E|O|8 history,

metadata_log_entries, snapshots, files, manifests, refs@ X|&LICt. Amazon EMR

2 partitions, path, summaries®t 0| BIZ & CIO|EHE Z&E &= U= d2 sdLct of |

gt AFE2 Lake Formation0l| S5 E|X| 2t 2 Iceberg EO|E01| M E[X| i &LICt

Lake Formation0l SE&|X| &2 E|O|22 2 & Iceberg M T2 AIXMHE K|HELICH

register_table Y migrate Hit= o{H HO|EWHME X[HE|X| &t &LCt.

V1 CH4! Iceberg DataFrameWriterV2E AF& 5= 20| E24LICH.

o
el
glzl
I
oz
It
rlo
iul
Il
1x
g
mo
ik
>
Q'I_l
=
FO

A
(=]

Hu

EMR Serverless= Spark 2|44 T2UMAUS ALE5H0{ 2] MRS ES§LICt EMR ServerlessE At
X T2 US ALE 510 AISXIIE MSE IEE A™EHE HhEH, AIAH

HAMe M8LCh AISX 2012 AYE |
Lake Formation X|2 24 C|HHZoi| CHEF AtAlIEH LHE 2 CIHZ A2 HESHM L.

Live Ul 2! Spark 7|5 AMH

Live Ul & Spark 7|5 AHHol= ArEX} Z2ut oM HEE 2 E Spark O|HIE I A|AR =210[HHof|
M YgE +HE oHET AU&LICH

FGACE <&t Lake Formation 321


emr-serverless-lf-enable-debugging.html

Amazon EMR Amazon EMR Serverless At MM

o oLt 20 2a= A8
A 20U MBHALEE = QI&LICH Est S8 flaE £t e U8 MEE Live UIOIAM =X EIL

Ct.
Lake Formation T8t0| £ =304 Q] Al

5hQq TELY ol HMA Sl E|o[Z 0l A SELECT X DESCRIBEE Mg HEto| [=X| FHlg
L|ct.

RDD &l&o| Aumish 2 ¢

EMR Serverless= $4Xl| Lake Formation X|¥4 ZFdof|A{ Et=dx 24t O|O|E{M E(RDD) 22 K| 23t
x| et&Lct,

Amazon S32| O|O|E{ Lol HMAE = US
Lake Formation0i| M C|O|E{ Bi|o|3 2| ?I%IE SEF=XK| &lgLICt
Hot AS o2

EMR ServerlessOlA 20t HE @ 7 E EXIFHELICH. AWS X[ Elof| 22|5t0 E2 2 EoAM|2.

m
@)

i
OH
=0

H’E ztoll AWS Glue Cl|O|H 7HEI2 B

35t Lake Formation2 A& AFRE £ Q&LICH RFA|EH
S E—J% 25104 Glue CIIO|E{ ZIEF 22} EH|O|ES It
L|77F AWS Lake Formation?& & ZX35tML.

0424 AXoi M CIO|E{H|0|A S} Eo|EE &
LI 2 Lake Formation2| %} 7| Cl|O|E{
A AED S75ted™H o= H AWS SHof &

Spark WIO|E|E ME3IEl HMA Ko &2 E|ARIE PySpark AP

2ot 2l Ojo|E] YMA HMoiE fKI5H7| {8l Spark MESHE HM A XM o{(FGAC)E £ PySpark &
=& M BtefLIct olzEt XMEt2 ctg2 S5 MSELICH.
- B M™E UX|StE A XHE
- Y+E EHSSX| oA BtEE ot 7[EAM HIZ &Y
« QERE YMAIF|HLE, HMA HE HAIRIE gHEHSHHLE, & Al OFF YT =™5tX| A2 = U
= StA
— AT

Spark FGACO| M= CHS PySpark 7150| X[ E|X| et &LICH

« RDD Zd(SparkRDDUnsupportedException2 2 x+EHE])

FGACE <&t Lake Formation 322


https://docs.aws.amazon.com/lake-formation/latest/dg/cross-account-permissions.html
https://repost.aws/knowledge-center/glue-lake-formation-cross-account
https://repost.aws/knowledge-center/glue-lake-formation-cross-account

Amazon EMR Amazon EMR Serverless At MM

« Spark Connect(X|HEIX| &t S

 Spark 2AEB|Y(X|HEIX| &t F

1410|E| = Spark FGAC &30 A LG El 8142 E|AESHT o ACHZ & S5t=X| &QIFHR|TH E|A
HME LEtHS 2 ZF APIC| 7= AL FELICH oft] & RE = SHUE 23 E=7H e
+0i= E|AEE|X| &I 2 AlLtE|27F 2

z0 oto
ol
M

070l LtEx|X| ot 2|2 X|HE|X| ot = HFoll BESAH 2 E[X| pf2 ol B OIS HEH

LICE.

o 0t EA EE AR HIZHAM HA HAE

- T2EMOIM ALE 57| Hof| S =l

® Note
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2E 0|8 Status g
pyspark_core INEab= ol ZE0le 7|2 RDD £

BHA 7 ZEE|o] U2
ozt &= CHEE K|
HE|X| et&L|CH

pyspark_sql INEab=
pyspark_testing X|HE
pyspark_resource INFab=
pyspark_streaming RHEHE Spark FGACOIME AE

2l ALE 0| AHEHEILICE.
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2= 0|§ Status gl
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pyspark_pandas INFab=

pyspark_pandas_slow NFab=

pyspark_connect RHEHE Spark FGACO| M= Spark
Connect AFE 0| AFEHEIL
Ct.

pyspark_pandas_connect RHEHE Spark FGACO{| M= Spark
Connect A& 0| AFEHEIL]
Ct.

pyspark_pandas_slow_connect AHEHE Spark FGACO{| M & Spark
Connect A& 0| AFEHEIL]
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CHESS b5 D 2Ma7| 42 SRS 218 L0Iels FOACOIM HIBSIE Pyinon B0k 28

o

Amazon EMR H{716.15.0 O|&f 2 At& 5t Spark 2] Al&o| 9|7 7H 45 TLS 4335t & 2
stgh = &Lt EFA*SPEI':‘:' EMR Serverless= 4 A& T2 H|XEE ZF Zrdxtoi| CHal
Ret QB ME AHSo 2 Mot iz g LCt ol 2 dAH7F Ao HIAIXK|E @t L ME Tl of
EHE M&Est7| *ls S4lste 9 45 TLS 22 Moty T IS ME AHE5t01 ME Q| At
SE2 SQlgLIct &YXt CHE QIBME ERlE £ ol B2 TLS sEMo|3 o AuistT EMR

Serverless7t aliE Q& A ZH A2 E SEELICH

EMR ServerlessOi| A Lake Formation2 Al
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EMR ServerlessOlMH &= TLS & 53
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Spark OHZ2|AH0|MHIM &5 TLS S 3HE Ed3t5tEd™ EMR Serverless OfZ 2|71 0|4 M4 Al
spark.ssl.internode.enabled& true2 HEELICH. AWS 2&£2 ALE3510{ EMR Serverless Of
ZC7o|ME Mdste 42 AER XIH HH AHS S MBS Ot S ofE2[Fo|M FHE TSI E

l284gtL|CtruntimeConfiguration.

aws emr-serverless create-application \
--release-label emr-6.15.0 \
--runtime-configuration '{

"classification": "spark-defaults",

"properties": {"spark.ssl.internode.enabled": "true"}
A\
--type "SPARK"

7HE Spark 2 Aol CHH & = TLS 2 E3HE
spark.ssl.internode.enabledE true2 A

--conf spark.ssl.internode.enabled=true

KMS CMKE AFEEFC|lAT 55

EMR Serverless= 7|2XMoZ MH|A AR &

o531 7|2 AR 5104 RURIOIH HAE RE ClATE
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® Note
EMR Serverless C|A3 &S 3l= CHE KMS 7|BF X[ EHLICH HICHE KMS 7|1& R[] X| 8F
SLICH ol MM E CHE 4535 KMS 7|1E AFE38HoF & L|CH AWS KMS. off CHSE REM|EH LS
2 2t 2o1QL|7F AWS KMS?E AWS KMSEH ESHAA|2.

2 EMR Serverless= £ 5t A S ALS304 255 Shedoll Cha QB E £7} GlOJEIS
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AS3E FHY M ASX XH g58 HHAEE X|HY = U&EL
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® Note
R1Zst ME = AWS CloudTrail 210| B EIAEZ EAL|BEE 53 HEIAEO| XA
Xl OrAAI2.

o e[S 7|18 A8otod ClAT 2535t 74
CreateApplication

A& KMS 7|2 CIATE 25 55t2{H EMR Serverless O Z 2|7 0|2 M AJ & i
diskEncryptionConfiguration Lt2t0|E{E Z&H&FLICH.

aws emr-serverless create-application \
--type TYPE \
--name APPLICATION_ID \
--release-label RELEASE_LABEL \
--region AWS_REGION \
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--disk-encryption-configuration '{

"encryptionKeyArn": "key-arn",
"encryptionContext": {

"key": "value"
}

} 1

UpdateApplication

KMS 7| ARN L/E= et 35t ZHEIAEE HO|0|ESHZ{T™ ol Z2/7|0|ME LOIO|EF
diskEncryptionConfiguration ItZtOIEHE M 2t 2 X|IHELICH

aws emr-serverless update-application \
--name APPLICATION_ID \
--region AWS_REGION \
--disk-encryption-configuration '{

"encryptionKeyArn": "key-arn",
"encryptionContext": {
"key": "value"
}
}l
(@ Note

O ZZ|A 0| Mol L HE ClAT A S5tE A aliA5HEdT o Z 2|71 0| YO0l
diskEncryptionConfiguration &0 B8 TEgLICH.

StartJobRun
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--configuration-overrides '{
"diskEncryptionConfiguration": {
"encryptionKeyArn": "key-arn",
"encryptionContext": {
"key": "value"

} 1
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HEZS] Livy QIEXZQIE

HEE Livy AEZQIEE &S5l Spark MME M M| RkAM KMS 7|2 C[ATE 2 E35H6te{H MM
o A

EE
=
9| conf Zix|of f 53t 7S X|HELICH

data = {
"kind": "pyspark",
"heartbeatTimeoutInSecond": 60,

"conf": {
"emr-serverless.session.executionRoleArn": "role_arn",
"spark.emr-serverless.disk.encryptionKeyArn": "key-arn",
"spark.emr-serverless.disk.encryptionContext": "keyl:valuel,key2:value2" #

Optional

}

}

# Send request to create a session with the Livy API endpoint
request = AWSRequest(method='POST', url=endpoint + "/sessions", data=json.dumps(data),

headers=headers)
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« kms:GenerateDataKey: C|A3 E& ¢ S3IE 28 HIOE 7| EM
o

o o
« kms:Decrypt: &S 3HE C|AT 2EHIX| HMAE M C|O|H 7|1E& S5 3t5t2{H

"Effect": "Allow",
"Principal”:{

"Service": "emr-serverless.amazonaws.com"
.
"Action": [

"kms:Decrypt",

"kms:GenerateDataKey"

15
"Resource": "*",
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"Condition": {
"StringLike": {

"aws:SourceArn": "arn:aws:emr-serverless:region:aws-account-id:/
applications/application-id"
},
"StringEquals": {
"kms:EncryptionContext:applicationId": "application-id",
"aws:SourceAccount": "aws-account-id"
}

EHot I A2 aws:SourceArn =74 7|1 KMS 7| M&of £7tst= Zd0| E&LICEH IAM M =74
7| aws : SourceArn2 EMR Serverless7t OfZ 2|7 0| ARNO{| CHSHAEF KMS 7| & At S5 3t
£ ol =&0| ElLIC} E8t aws:SourceAccount 274 7|18 Z &5 KMS 7| A2 =740 X|HE
AWS H™H IDOIAM Al2HEl @O 2 A|EHstoq &£ CHE 2ot AE0| M3 E LICH

A HEFY detollE 1AM ZHof Ch§ HEHO[ Qlo{oF BfLICH,

A = T

"Sid": "Enable GDK and Decrypt",
"Version": "2012-10-17",
"Statement": {

"Effect": "Allow",

"Action": [
"kms:GenerateDataKey",
"kms:Decrypt"

1)

"Resource": "key-arn"

[

sHe ASAOIAIE 718 A8 4 2l M| Qlo{of BHLICH ALS R, 18 Ei ofgto
= KMS 7] FRol M HEHS KIBE 4 ALt Se MEsts ASoIA KMS

xH
| 1= A< EMR ServerlessE 2 A X|&EE HEELICT

OH
o

CHS 71 22 kms:DescribekKey, kms:GenerateDataKey 20| CHSH HEtS MBS &L

Ctkms :Decrypt.
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« kms:DescribeKey : 124 Zt2[& KMS 7|7} &/ EstE|AREX| &5t AFHE 57| T
SYMMETRICE & QIgfL|ct.
{
"Sid": "Enable DescribeKey",
"Effect": "Allow",
"Principal":{
"AWS": "arn:aws:iam::111122223333:user/user-name
.
"Action": [
"kms:DescribeKey"
1,
"Resource": "*"
},
{
"Sid": "Enable GDK and Decrypt"
"Effect": "Allow",
"Principal":{
"AWS": "arn:aws:iam::111122223333:user/user-name"
},
"Action": [
"kms:GenerateDataKey
"kms:Decrypt"
1,
"Resource": "*",
"Condition": {
"StringEquals": {
"kms:ViaService": "emr-serverless.region.amazonaws.com
"kms:EncryptionContext:key": "value"
}
}
}
HOF @ AR 2 kms:viaService Z7 7|18 KMS 7| H&oi F£7I5t= 20| E&LICt
o 2 M|gteLICt.
=3l

2 emr-serverless 2|

IAM E2 of|
kms:DescribeKey, kms:GenerateDatakKey 20 CHEt #HEH2 A

Ct2 1AM HElie

Ctkms :Decrypt.

.KMS 7| Al
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"Version": "2012-10-17",
"Statement": {
"Effect": "Allow",
"Action": [
"kms:DescribeKey",
"kms:GenerateDataKey",
"kms:Decrypt"

1,

"Resource": "key-arn"

7| AHEEF ZLIEHTE

EMR ServerlessOll A 128 22|13 7|2| Al & 2LIEHZE &= U &LICH AWS CloudTrail.& EMR
Serverless 2&, EMR Serverless AP, AWS CLI = AWS SDK2| =& Z gsto4oi Cigt 2 E API
S &8 o|HIE AWS KMS 2 AWS CloudTrail Z4{%{&FL|C}.

HHE|= HEoE KMS 7|12 A28t E% EMR Serverless 2| AAE AlH§t 1 ZHANSHE O| E20| E
JEE K|t 535 HEIAETL ZEEILICEH o & So{oH CIST )
st ARE

A o
LICF AWS CloudTrail. AF&0i| CH8F REMIEH LI 2 AWS CloudTrail

GenerateDataKey

EMR Serverless7t 233 El C|lA3 2852 YHE [ GenerateDataKey 2 40i| CHEH MEZ O|HE

"eventVersion": "1.11",
"userIdentity": {
"type": "AWSService",
"principalld": "user",
"invokedBy": "AWS Internal"

},

"eventTime": "2025-07-28T21:43:517",
"eventSource": "kms.amazonaws.com",
"eventName": "GenerateDataKey",
"awsRegion": "us-west-2",
"sourceIPAddress": "ipAddress",
"userAgent": "userAgent",

"requestParameters": {
"encryptionContext": {
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"applicationId": "test"
I
"keyId": "arn:aws:kms:region:accountId:key/ffffffff-fffff-aaaaa-eeee-sample",
"keySpec": "AES_256"
1,
"responseElements": null,
"additionalEventData": {
"keyMaterialId":
"145c963debe558dfb01848d2a4539da94013478852f86¢cfe2f52d5df796a5a02"
I
"requestID": "cc9dlc5e-97c4-4a4f-ae7a-e576sample”,
"eventID": "@QbOfef@9-f28d-4da8-a5al-17b74sample”,
"readOnly": true,
"resources": [

{

"accountId": "account",

"type": "AWS::KMS::Key",

"ARN": "arn:aws:kms:region:accountId:key/ffffffff-fffff-aaaaa-eeee-sample"
}

1,
"eventType": "AwsApiCall",
"managementEvent": true,

"recipientAccountId": "accountId",
"eventCategory": "Management"
}
Decrypt

EMR Serverless7t & 53t E O|O|E{0f| HMAE [ 553 2rdof CHst ME o|HIEQILICE.

"eventVersion": "1.11",
"userIdentity": {
"type": "AWSService",
"principalld": "user",
"invokedBy": "AWS Internal"

},

"eventTime": "2025-07-28T21:43:517",
"eventSource": "kms.amazonaws.com",
"eventName": "Decrypt",

"awsRegion": "us-west-2",
"sourceIPAddress": "ipAddress",
"userAgent": "userAgent",
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"requestParameters": {
"encryptionContext": {
"applicationId": "test"

1,
"keyId": "arn:aws:kms:region:accountId:key/ffffffff-fffff-aaaaa-eeee-sample",

"keySpec": "AES_256"
},
"responseElements": null,
"additionalEventData": {

"keyMaterialId":

"145c963debe558dfb01848d2a4539da94013478852f86¢cfe2f52d5df796a5a02"

.
"requestID": "cc9dlc5e-97c4-4a4f-ae7a-e576sample”,
"eventID": "@QbOfef@9-f28d-4da8-a5al-17b74sample”,
"readOnly": true,
"resources": [

{

"accountId": "account",

"type": "AWS::KMS::Key",

"ARN": "arn:aws:kms:region:accountId:key/ffffffff-fffff-aaaaa-eeee-sample"
}

1,
"eventType": "AwsApiCall",

"managementEvent": true,
"recipientAccountId": "accountId",
"eventCategory": "Management"
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Ol AEE HAAMstE F27tol Qs 2ot 37t &4 KX & WX|E = U&LICH s AWS
Secrets Manager AFHS MEME =AM 2.

Secrets Manager= AWS Key Management Service 7|2 AF&35t04 E0t ¢t S & A S5} EFLICH RFAIEH
LH& 2 AWS Secrets Manager AF& AEAMO| EoF 25 et S35t Bl 553518 AT SHML.

MERXR7F X8t o] 2l Secrets Manager7t XIS E Eot 3 & WAMSIEE F+8& = A&l
Ch M2t B 2ot &5 2 7| Eot S & WAE = o] &4 20| A £o{ELICt AFAMIE LY
22 AWS Secrets Manager AFHE AH MO0 AM AWS Secrets Manager 22 &f 2 T E HEFFAML

Amazon EMR Serverless= 2+ & & £|04 Secrets Manager0i| G|O|E{E K& 5t M EoF &5 ID
E AF2E AWS Secrets Manager & & LILC}.
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Hot &5 &=Z X - Spark

Example- Spark0| Ciet 2|F Hive HIEFAE O] MM Eot &5 & ZE X|I™H

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://amzn-s3-demo-bucket/scripts/spark-jdbc.py",
"sparkSubmitParameters": "--jars s3://amzn-s3-demo-bucket/mariadb-
connector-java.jar
--conf
spark.hadoop.javax.jdo.option.ConnectionDriverName=org.mariadb.jdbc.Driver
--conf spark.hadoop.javax.jdo.option.ConnectionUserName=connection-user-
name
--conf
spark.hadoop.javax.jdo.option.ConnectionPassword=EMR.secret@SecretName
--conf spark.hadoop.javax.jdo.option.ConnectionURL=jdbc:mysql://db-host:db-
port/db-name
--conf spark.driver.cores=2
--conf spark.executor.memory=10G
--conf spark.driver.memory=6G
--conf spark.executor.cores=4"
}
'\
--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket/spark/logs/"

} 1

Example- spark-defaults £ 70l M 2|5 Hive HEFAE 0] 7dof CHEE 2ot &f & & X X

"classification": "spark-defaults",
"properties": {
"spark.hadoop.javax.jdo.option.ConnectionDriverName" :"org.mariadb. jdbc.Driver"
"spark.hadoop.javax.jdo.option.ConnectionURL":"jdbc:mysql://db-host:db-
port/db-name"
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"spark.hadoop.javax.jdo.option.ConnectionUserName":"connection-user-name"
"spark.hadoop.javax.jdo.option.ConnectionPassword":
"EMR.secret@SecretName",

}
}
Hotefs B X X - Hive

Example- Hive0f CHEt 2|2 Hive HIEtAE 0] F Mol 2t &t 5 & ZE XY

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{

"hive": {
"query": "s3://amzn-s3-demo-bucket/emr-serverless-hive/query/hive-query.ql",
"parameters": "--hiveconf hive.exec.scratchdir=s3://amzn-s3-demo-bucket/emz-

serverless-hive/hive/scratch

--hiveconf hive.metastore.warehouse.dir=s3://amzn-s3-demo-bucket/
emr-serverless-hive/hive/warehouse

--hiveconf javax.jdo.option.ConnectionUserName=username

--hiveconf
javax.jdo.option.ConnectionPassword=EMR.secret@SecretName
--hiveconf
hive.metastore.client.factory.class=org.apache.hadoop.hive.ql.metadata.SessionHiveMetaStoreCli
--hiveconf

javax.jdo.option.ConnectionDriverName=org.mariadb.jdbc.Driver
--hiveconf javax.jdo.option.ConnectionURL=jdbc:mysql://db-host:db-
port/db-name"
}
'\
--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://amzn-s3-demo-bucket"

} 1

Example- hive-site 270l A 2|5 Hive HEFAEO]| FAof CHEH EoF &5 &= x|

"classification": "hive-site",
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M

"properties": {
"hive.metastore.client.factory.class":
"org.apache.hadoop.hive.ql.metadata.SessionHiveMetaStoreClientFactory",

"javax.jdo.option.ConnectionDriverName": "org.mariadb.jdbc.Driver",
"javax.jdo.option.ConnectionURL": "jdbc:mysql://db-host:db-port/db-name",
"javax.jdo.option.ConnectionUserName": "username",
"javax.jdo.option.ConnectionPassword": "EMR.secret@SecretName"

EMR ServerlessOllAd 2ot 2t & £ A5 M| A HEH Hod

EMR Serverless7} Secrets Manager2 5 E{ 20t &t & 7t AME £
S0 Cts E™ HHEES FIHELICH EMR Serverless7t 20 &5 2
7|18 Ar&35to] 2ot & S & MdatiofF BLICH REAIEH LI8=2

KMS 7|0fl CHEF HEte R x5tAlS.
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Hot ot S of CHEr 2lAA A

EMR ServerlessOi| A EoF et & 7f2 ZAME = QI F AWS Secrets Manager M| A 2o+ 2t S of CHEt
SfioF FLICt S ofZ2[7|0| Bt O] Eot &S E AME = QUESR
sO ?

= =
StEiH MEdMo 2 HAO| TZ1O E EMR Serverless O E2[70|M IDE X|IHE &+ U&LICH

JSON

"Version":"2012-10-17",
"Statement": [
{

"Effect": "Allow",

"Action": [
"secretsmanager:GetSecretValue",
"secretsmanager:DescribeSecret"

]I

"Resource": [

g

1,
"Condition": {
"StringEquals": {
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"aws:SourceArn'": "arn:aws:emr-serverless:*:123456789012:/applications/
* 1
}
},
"Sid": "AllowSECRETSMANAGERGetsecretvalue"
}
]
}
124 2E|- AWS Key Management Service (AWS KMS) 7|0f CHaH Chg HAE At&35to 2ot & &
= AHAISHL|C}
=2 oOooH-™

T ZH 23|38 AWS KMS 7|0f| CHEF 232K

{
"Sid": "Allow EMR Serverless to use the key for decrypting secrets",
"Effect": "Allow",
"Principal": {
"Service": [
"emr-serverless.amazonaws.com"
]
.
"Action": [
"kms:Decrypt",
"kms:DescribeKey"
1,
"Resource": "*",
"Condition": {
"StringEquals": {
"kms:ViaService": "secretsmanager.AWS ##.amazonaws.com"
}
}
}
Hotets A
nHME 2ot oS E FIIMoE UO[o|Ests ZWLICH AFESREIZL X|HE o et AIS2 2 Eot
&5 & WASt=S AWS Secrets Manager E 7de = A&Lct JH I Bt dSE HI| B
ot A5 =2 WHE = A&LICH O|E Sl &l <™ % £ + A&LICH EMR Serverless&= 40|
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Secrets Managero| A 20t &f & 72 UO[0|ESte B2 20| YUo|EE 22 7HMHE = JUTE M
242 x| EsHoF gLCt.

EMR ServerlessOl Al Amazon S3 Access Grants AFH2

EMR Serverless0 CHEF S3 Access Grants 72

Amazon EMR Z2|A 6.15.0 0|42 AFE 3 Amazon S3 Access Grants0ll A EMR Serverless2|
Amazon S3 Cl|O|E{of| CHEt HMAE Z3t57] 2] AHE 7tsE & F 7ts8 HMA Ko £&FMo| A
Z=|L|c}. 83 Ol|o|E{o]| CHEF HEt T1Ad0| 27 6}7—|L} CHF 221 B2 Access GrantsE AFE3510{ AL
Kb, o398t ol ol Z 2|7 0|ME 9|8t S3 Cl|o|E| Hte Btabet £ laLct

S3 Access GrantsE A& 3104 Amazon S3 CI|O|E{0]| CHEF HM|A S EMR Serverless OZ 2|7 0| M0]|
OHM|ASH £ oli= X174 ZT{ol ©4Z3E SHELQ| 048t IEi= |AM 23tol| O|sll B o4=l Hst o|Ato = Zt5lst

LICE.

KEMIEH LI 2 Amazon EMR & 2| 7F0|E.2] Amazon EMRE 2|8 S3 Access GrantsE AFE 8 SHAM|A
2| 2 Amazon Simple Storage Service A& B A 2| S3 Access GrantsE ALE 8 HA[A EE|E &
AoHMIR.

O| MAMo{ M= Amazon S32| Ci|O|E{o]| CHEF HMIAE MBS 35H7| Y5 S3 Access GrantsE AFE 5t
EMR Serverless O Z 2|7 0| MM S Al&t5tE WedS MHFLICH 7|EF Amazon EMR HiZ & 0] &304
S3 Access Grants2 AFE 35t BHHE &QlsigdH Cls MHME HZGHAMIL.

« Amazon EMRE &3 S3 Access Grants AFHR

« Amazon EMR on EKSO{| A S3 Access Grants Al
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I O|E{ H2|E& I3l S3 Access GrantsE Al 23504 Amazon EMR Serverless
O Z2|70| M A|E

EMR ServerlessOllA S3 Access GrantsE & 445} 5l 11 Spark OHZ 2|7 0|42 A|RHE £~ Ql&LICH. of
Z 2|7 0|0l A S3 Ci|O|E{0d| CHEF @& 0| &M 32 Amazon S3MMHE S HZ!, MFAF EE= 2%
2 HR{7I XIHE A EHot oI5 2 M3

_u_—r—

m
Cn

1. EMR Serverless O Z 2|7 04401 CHEF 2] Al eder 2 MM ILIC} Spark &2 A™S
Access Grants(s3:GetDataAccess & s3:GetAccessGrantsInstanceForPrefix)& A
St ol 28 24 |IAM HEh2 Z8HehLct.

{

"Effect": "Allow",

"Action": [

"s3:GetDataAccess",

"s3:GetAccessGrantsInstanceForPrefix"

1,

"Resource": [ //LIST ALL INSTANCE ARNS THAT THE ROLE IS ALLOWED TO QUERY
"arn:aws_partition:s3:Region:account-idl:access-grants/default",
"arn:aws_partition:s3:Region:account-id2:access-grants/default"

]

}

® Note
S30i| A HMIAE 4 Qe R7h HEto| 2l Thd Aol T3 IAM AE S XIHEHE
2 A2 K= S3 Access GrantsQ| HEH0| QI 2T @3gtol M 51 5t= O|o|E{of HM A E

= A&LICH

2. C}g ofx|et 20| Amazon EMR ZIZ|A B|0|E0]6.15.0 0|4 0|1 spark-defaults 2RE =
&5t= EMR Serverless OfZ 2[70|MHE A|ZTEILICEH red textll Z4E AHE AlLIE|20f HE &
o2 HHEAMIR.

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://us-east-1.elasticmapreduce/emr-containers/samples/
wordcount/scripts/wordcount.py",
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"entryPointArguments": ["s3://amzn-s3-demo-destination-bucketl/

wordcount_output"],

"sparkSubmitParameters": "--conf spark.executor.cores=1 --conf
spark.executor.memory=4g --conf spark.driver.cores=1 --conf spark.driver.memory=4g
--conf spark.executor.instances=1"

}
'\
--configuration-overrides '{
"applicationConfiguration": [{

"classification": "spark-defaults",
"properties": {
"spark.hadoop.fs.s3.s3AccessGrants.enabled": "true",
"spark.hadoop.fs.s3.s3AccessGrants.fallbackToIAM": "false"
}

]

EMR Serverless0| A 2| S3 Access Grants 1124 Al

Amazon EMR ServerlessO| A Amazon S3 Access GrantsE AIE35lE RO 2 XH, s8d a5
I5t2{H Amazon EMR 22| LI A 2] Amazon EMRO| A 2| Amazon S3 Access Grants

E AFE23104 Amazon EMR Serverless APl £& 224 AWS
CloudTrail

Amazon EMR Serverless= EMR Serverless0i| A At& Xt AWS CloudTrail, J& = MH|ATL =
3t ZHedof CHst BT EE MEst= AWS MH|A L E8HEILICE CloudTrail2 EMR Serverlesso| CH
5 DE API 2 352 O|HE R Z4X{ELICH X El= S E0{= EMR Serverless 2& 2 2 E{9)
M 31 EMR Serverless API 2fdof gt 2 £ %M s &0| ZELICH FHE YEHSH EMR

ServerlessO| CHEF O|HIEE EZ &5t CloudTrail O|HIEE X[&3HAM Amazon S3 HHZI0]| HiZ & = &
LICH Edede #+d5HK| o2 o:'-‘?- Ol = CloudTrail £ 2| O|HE 7|80|M %[&] OIHEE 2 = U&
L|C}. CloudTrailollAM £=Z8t MEE AF25104 EMR ServerlessOll £8E @&, @Xo| £/#E 1P =4,

QHEE S AT, QHO| £EE AlZE L FIHME HEE &0lg £+ Q&LCh
ofl CHEF RFMIEH LI 2 AWS CloudTrail A2 MEHME 2 Z5HMIL.
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LHof 97 shed, shed wmet Alzh, 2 mtole] Sof Ciet B 7t §0f USLICH CloudTrail 21 1t
Ue 2| API EE A= EB|0lA7} OlLIZE B8 &ME EAIEX| LI

CtS2 CreateApplication &2 H0iF = CloudTrail 21 &S 0| LIEHH of| A[ILICEH

"eventVersion": "1.08",
"userIdentity": {
"type": "AssumedRole",
"principalId": "AIDACKCEVSQ6C2EXAMPLE:admin",
"arn": "arn:aws:sts::012345678910:assumed-role/Admin/admin",
"accountId": "@12345678910",
"accessKeyId": "AKIAIOSFODNN7EXAMPLE",
"sessionContext": {
"sessionIssuer": {
"type": "Role",
"principalId": "AIDACKCEVSQ6C2EXAMPLE",
"arn": "arn:aws:iam::012345678910:role/Admin",
"accountId": "@12345678910",
"userName": "Admin"
.
"webIdFederationData": {3},
"attributes": {
"creationDate": "2022-06-01T23:46:527",
"mfaAuthenticated": "false"

}
}
},
"eventTime": "2022-06-01T23:49:287",
"eventSource": "emr-serverless.amazonaws.com",
"eventName": "CreateApplication",
"awsRegion": "us-west-2",

"sourceIPAddress": "203.0.113.0",
"userAgent": "PostmanRuntime/7.26.10",
"requestParameters": {
"name": "my-serverless-application",
"releaselLabel": "emr-6.6",
"type": "SPARK",
"clientToken": "@alb234c-de56-7890-1234-567890123456"
},
"responseElements": {
"name": "my-serverless-application",
"applicationId": "1234567890abcdef0",
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arn": "arn:aws:emr-serverless:us-west-2:555555555555:/
applications/1234567890abcdef0"

+
"requestID": "890b8639-e51f-11e7-b0@38-EXAMPLE",

"eventID": "874f89fa-70fc-4798-bc@@-EXAMPLE",
"readOnly": false,

"eventType": "AwsApiCall",

"managementEvent": true,
"recipientAccountId": "012345678910",
"eventCategory": "Management"
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