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https://docs.aws.amazon.com/signin/latest/userguide/console-sign-in-tutorials.html#introduction-to-root-user-sign-in-tutorial
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/enable-virt-mfa-for-root.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/get-set-up-for-idc.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/quick-start-default-idc.html
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https://docs.aws.amazon.com/signin/latest/userguide/iam-id-center-sign-in-tutorial.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/get-started-create-a-permission-set.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/addgroups.html
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"Version": "2012-10-17",
"Statement": [

{

"Sid": "EMRStudioCreate",

"Effect": "Allow",

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

1,

"Resource": "*"

1,
{

"Sid": "EMRServerlessFullAccess",

"Effect": "Allow",

"Action": [

"emr-serverless:*"

1,

"Resource": "*"

1,
{

"Sid": "AllowEC2ENICreationWithEMRTags",
"Effect": "Allow",
"Action": [
"ec2:CreateNetworkInterface"
1,
"Resource": [
"arn:aws:ec2:*:*:network-interface/*"
1,
"Condition": {
"StringEquals": {
"aws:CalledVialast": "ops.emr-serverless.amazonaws.com



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

}
},
{

"Sid": "AllowEMRServerlessServicelinkedRoleCreation",

"Effect": "Allow",

"Action": "iam:CreateServicelLinkedRole",

"Resource": "arn:aws:iam::*:role/aws-service-role/*"
}
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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

output = text
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"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Principal": {
"Service": "emr-serverless.amazonaws.com"
.

"Action": "sts:AssumeRole"
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https://console.aws.amazon.com/iam/
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of|x[oi| CHet RtM[EH LIE2 & R ZstAA|2Amazon

ok

EMR MB2|A 2| Job HE}

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

{

"Sid": "ReadAccessForEMRSamples",
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
1,
"Resource": [
"arn:aws:s3:::*.elasticmapreduce",
"arn:aws:s3:::*.elasticmapreduce/*"

"Sid": "FullAccessToOutputBucket",
"Effect": "Allow",
"Action": [
"s3:PutObject",
"s3:GetObject",
"s3:ListBucket",
"s3:DeleteObject"
1,
"Resource": [
"arn:aws:s3:::D0C-EXAMPLE-BUCKET",
"arn:aws:s3:::D0OC-EXAMPLE-BUCKET/*"

"Sid": "GlueCreateAndReadDataCatalog",

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:CreateDatabase",
"glue:GetDataBases",
"glue:CreateTable",
"glue:GetTable",
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EMR

Amazon EMR AHZ|A AHE MEAM

o

CLlI

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

"glue

UpdateTable",
DeleteTable",
GetTables",
GetPartition",

:GetPartitions",
"glue:
"glue:
"glue:

CreatePartition",
BatchCreatePartition",
GetUserDefinedFunctions"

]I

"Resource":

[n*n]

HH AE Ho|X|ol A H2 o|F (of:) & Y=L
CIEMRServerlessS3AndGlueAccessPolicy.
A4 et WM Ho|X|E M2 X[
CIEMRServerlessS3AndGlueAccessPolicy.

Mgt

Ol AHAH

O|F, AE & M mo|X|oM &t o|Foi e O|F (o) 2 =erL
C}EMRServerlessS3RuntimeRole. O| IAM (&S OtEp{H A& MAMHS MEAELICH

20| emr-serverless-trust-policy.json

omdg e AR, mtdol= oS HAo| &g k|ofof gfLCt.
{
"Version": "2012-10-17",
"Statement": [{
"Sid": "EMRServerlessTrustPolicy",
"Action": "sts:AssumeRole",
"Effect": "Allow",
"Principal": {
"Service": "emr-serverless.amazonaws.com"
}
1]
}
Ehe IAM HE8 2 MM ELICIEMRServerlessS3RuntimeRole. O™ EHAOAM BHE A H
ME MEFLIC
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aws iam create-role \
--role-name EMRServerlessS3RuntimeRole \
--assume-role-policy-document file://emr-serverless-trust-policy.json

EZO| ARNE H I ELCH 2 S XNEste S M ARN H& 9| E AFSFLICE Ol CHE2
ZE O|2tD job-role-arn ELICH.

3 Z=0f CHEH IAM H2E emr-sample-access-policy.json HO|5tE 0| € 717 uf
US WYt MAIL. O|EH otH HEZ! S3 HA | XMHEE A3 RIE L H|0|E{of CHEF 217| X

H— =<

NALE 47|-2 7| HM A7 MSELICH DOC-EXAMPLE-BUCKET

/A Important
otz M=HE DOC-EXAMPLE-BUCKET Ol AA48H AIX| H{Z! O|E 2 Z HI L AA|2,
EMRAHEIAS AEE[X| ZH| o] HHM2 Ctgat 242 7|2 HHMLLICE AWS Glue
2 S3 HAM| A, B HHEFY JE ofA|oi CHEt REAIE LIE 2 & B RS A|2Amazon
EMR MHE|A 2| Job ZHEF] 8.
{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "ReadAccessForEMRSamples",
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
1,
"Resource": [
"arn:aws:s3:::*.elasticmapreduce",
"arn:aws:s3:::*.elasticmapreduce/*"
]
},
{
"Sid": "FullAccessToOutputBucket",
"Effect": "Allow",
"Action": [
"s3:PutObject",
"s3:GetObject",
R 10
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"s3:ListBucket",
"s3:DeleteObject"

1,

"Resource": [
"arn:aws:s3:::D0C-EXAMPLE-BUCKET",
"arn:aws:s3:::DOC-EXAMPLE-BUCKET/*"

]

I
{

"Sid": "GlueCreateAndReadDataCatalog",

"Effect": "Allow",

"Action": [

"glue:GetDatabase",

"glue:CreateDatabase",

"glue:GetDataBases",

"glue:CreateTable",

"glue:GetTable",Understanding default application behavior,

including auto-start
configurations

1,

"Resource'

>
o
>l
=
mo
>
T
x
9'|_l
r
1

and auto-stop, as well as maximum capacity and worker

for configuring an application with &EMRServerless;.
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:
"glue:

UpdateTable",
DeleteTable",
GetTables",
GetPartition",
GetPartitions",
CreatePartition",
BatchCreatePartition",
GetUserDefinedFunctions"

g [Loey

M mel2 EMRServerlessS3AndGlueAccessPolicy AF&3H04 0|2
F. 1AM CHS EFAIO M A

A{RAHS

SME AEE o2z E20|M E 7S

aws iam create-policy \
--policy-name EMRServerlessS3AndGlueAccessPolicy \

--policy-document

file://emr-sample-access-policy.json
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5. IAMEME EMRServerlessS3AndGlueAccessPolicy &¢ HEIQ] A L|

CIEMRServerlessS3RuntimeRole.

aws iam attach-role-policy \
--role-name EMRServerlessS3RuntimeRole \
--policy-arn policy-arn
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Spark job run

AdtgrLch 74 e47] 8 & S3 HA

O| At& Mo H= PySpark A RIEE A} 5lod 042 HIAE 1m0l LIE}LI= 198 Cho| 42

SEEQ HIO|EMEE 25 XMEELICHL

CHS B™ES M E5t0{ ¥MEZ A3 EEE wordcount.py M Ao A2 =& LCt.

aws s3 cp s3://us-east-1.elasticmapreduce/emr-containers/samples/wordcount/
scripts/wordcount.py s3://DOC-EXAMPLE-BUCKET/scripts/

1EHA|: EMR AMB{Z|A o Z 2|7 0| et 26tH EMR Studio2| OHE || 0|M ME ME b
O|X|Z O|SELICt H7|0M &Y XE S MHS MEdEHLICEH

Y ME mHolx[oM CHEE 2rZ st AL
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=& LICHURI

- AFEE ol Heol & g LICH["s3://DOC-EXAMPLE-BUCKET /emz -

serverless-spark/output"].

* Spark &d MM HAEZ HES MEfstn OFS 78S LUHFLICH

--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
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Hive job run
A& Mol ol oM ElolE2 BED, H IOl HASE MUstT, T4 T AElE A
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1. Hive YoM A&stei= 2= FEI7F E0{ hive-query.ql U= THUS HEMAIR.

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;

lJI

2. C}2 B™-E hive-query.ql AFHE3104 S3 HZlo| YZ =& LCt

aws s3 cp hive-query.ql s3://DOC-EXAMPLE-BUCKET/emr-serverless-hive/query/hive-
query.ql

3. 1EtH|: EMR ME{Z|A o= 2|7 0| M

M2t 2 512 EMR Studio2| OHEZ|ZH|0|M MF HE |
O|X|Z O|SELICH H7|0M HH AME =

|="JII
9'|_|
| el
>

4. HYXNE Holx[o|M CHES &

o HEIQ] A Zl=of Mt 8ol 0|F 2 UBFLICHE Q] HEFR] o8 M
. éELE.:'E Qx| EE=of s3: // EXAMPLE-BUCKET/emr-serverless-hive/query/
o

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

[Job 7] M440{| A [Edit asJSON] & MElist 1 CtZ 2 LU==LICIIJSON.
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"applicationConfiguration":
[{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://DOC-EXAMPLE-BUCKET/emr-serverless-
hive/hive/scratch",
"hive.metastore.warehouse.dir": "s3://DOC-EXAMPLE-BUCKET/emr-
serverless-hive/hive/warehouse",

"hive.driver.cores": "2",
"hive.driver.memory": "4g",
"hive.tez.container.size": "4096",
"hive.tez.cpu.vcores": "1"

Interactive workload
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/security-iam-runtime-role.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/app-job-metrics.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/app-job-metrics.html
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2 E Al&rst7| AWS CLI

1EHA: EMR MEHE2[A o E 2|7 0|M o

emr-serverless create-application@E2 AFE35I04 & Ml EMR AMHHZ|A oOfZ2|7H0|M2
MAMELICH AH&5tEd= o EE[7H 0| Tt 2 El o Z 2|71 0| R- L Amazon EMR EZ|A Bf
H2 x|t oF &L|ct oHZ2|7 0| O|F2 ME ALEL|CH

Spark

Spark O E2|7|0|ME d'dstedH Chs P S A-ELIch

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

Hive

Hive OHZ2[7i0|ME BIEe{H Ot BES ALt

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

of grghEl of Z2l7i0|4d IDE 7|Sall ELICt O] IDE Ar8stod 88 Z= ™S AlMstn XS
ot= S¢ O IDE ALEELICE O] IDE AL8stH St Z&LiCtapplication-id.

M Jf”

z';_
A

CtS o2 Ho{7t7| 2Bl EMR AMHE[A o ZE[ZH[0|Mo| 2 A3 XME ™ol M-It CESo 22
CREATED #E{of| TR =X| & QIS AM AL get-applicationAPl.

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

EMRMHEIAE QEE &2 88 = U MUXIE MYFLICH 7|BMo 2 @& Al MM E[X|Tt
OHZ 2|70l M8t | initialCapacity OH7HHLTE MAS0{ A X 7(|3HE 832 X|™HE £
T UELICH EFt S8 T2 70| Of7H ot B AISE = UE & 20 8F2 MEHE = &L

EE| AIESH7| AWS CLI 22


https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_CreateApplication.html
https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_GetApplication.html
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Ct. maximumCapacity O[243t S0 CHal RtAMs| Zot2e{td of E 2|70 T HHE B EHA
o

- .

2EHH|: EMR AMEHE|A o Z2|71|0|Mof ZHed Al K&
OlX EMR ME{2l4 ofE2|70|MolM Rt M ZHl7t Elig Lt
Spark

ol BtAI M= PySpark AT REE AM85104 042 HIAE m ol A LIEtLHE T 78 Ero{ =& 7|
AEFLICH 374 ¢47] M8 S3 HIAI2 AT R EQ CIOIEHMEE 25 MEELICH ofEZ 2|7 0|2

Spark HHEI] 9| ZE‘—E;' mtelnt 273 C|0|E{E AFE A7 48t S3 HiZ1Q| /output & /logs C|Z]

EHzl2 &gt

1. OIS BES AL8stod e HE AFRIEE M HZlo| SAELICH

aws s3 cp s3://us-east-1.elasticmapreduce/emr-containers/samples/wordcount/
scripts/wordcount.py s3://DOC-EXAMPLE-BUCKET/scripts/

o

2. LC}S HolM oHZ 2|70l application-id IDE CHAIGHAAI2. 0l A ARN 24448 FHEFQ]

job-role-arn FE 2 2] HELR] AJE M CHAMISHAAIL. CHA| job-run-name & &
2 3 E52{E OIES ABSHAAIR. 2 DOC-EXAMPLE-BUCKET Xt & M8 Amazon
S3HZIeZ vt 1 AZof FIHELICH output. 224 EMR MHHEIA 7| o E2|7H0|MHo| &
SAE = Ae M E2C7F HA ol A EL[C.

0% 1

i

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://DOC-EXAMPLE-BUCKET/scripts/wordcount.py",
"entryPointArguments": ["s3://DOC-EXAMPLE-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"
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3. S2of gtetEl & MM DS |25 SLICH S EHAH0IM O job-run-id IDE HFRAA|
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1. Hive oM A™stE{= ZE #2|7t £0{ hive-query.ql

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. C}

0jo

B Z hive-query.ql AF&35t04 S3 HZ!o| YE =g LICY.

aws s3 cp hive-query.ql s3://DOC-EXAMPLE-BUCKET/emr-serverless-hive/query/hive-
query.ql

3. Ot HAH|M XA ofZE2|AH|0|M application-id IDE CHAIGHAA|R. 0| BHE HEFR
job-role-arn ARN Q&2 %] ZHEIQ 23gh dH CHAM|St A AR, 2 & DOC-EXAMPLE -
BUCKET 2XtE 2 M8t Amazon S3 HZIZ Ht 11 AZ201 /output 2 /logs & FI}HE
LICH 224 tHZlol A E2H7F MEE|H, EMR MEHE|A MM o E 27| 0|MHe| &3 Al 27 1}

LS A = U&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",
"parameters": "--hiveconf hive.log.explain.output=false"
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--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://DOC-EXAMPLE-BUCKET/emr-serverless-
hive/hive/scratch",
"hive.metastore.warehouse.dir": "s3://DOC-EXAMPLE-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://DOC-EXAMPLE-BUCKET/emr-serverless-hive/logs"

}
}
}l
4. 20| gHetEl 2t A IDE 7|=5 SLICH CHS SHAHIIM O] job-run-id IDE HFFEAA|

CHS BHEE ALE5H0{ Spark 2f o] EHE Qg + U&LICH

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

2O Ci4S 2 MYEH oM s3://D0C-EXAMPLE-BUCKET/emr -serverless-spark/
logs O| &4 zfd Aol Cigt 238 &2 & U&LIC s3://D0C-EXAMPLE-BUCKET/emr -

serverless-spark/logs/applications/application-id/jobs/job-run-id

Spark OfZ 2|7 0|M2| B2 EMR MHHE|AE 30X 0tCH O|/HE 238 S3 21 CH& 9|

sparklogs EEHE FA[ELICH 20| 2 E[H =210[H 2 A&A7(9| Spark HEHY 23 7f &Y

o4

A At AE
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A FEEE MHEE 0|2 7T EH (0f: £&) ol Y2 =FELCt driver executor 2 £32
ofl @2 =ELICt. PySpark s3://D0C-EXAMPLE-BUCKET/output/

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

2 CiaE 2 DA™ ol s3://D0C-EXAMPLE-BUCKET/emr-serverless-hive/
logs O| &7 2] M™lof CHet 2 E & = U&LICH s3://DOC-EXAMPLE-BUCKET/emx -
serverless-hive/logs/applications/application-id/jobs/job-run-id

Hive O Z2|7{0|M 2| B2 EMR ME{E|AE Hive EEFO|HHE S3 21 CHA'S| HIVE_DRIVER £
o XIEMoZ UZEES T Tez B Y 2= S3 2 CHA O TEZ_TASK EH0| Y2 E=FfFLICH =Y
Al80| SUCCEEDED A Ejo] =& 38l monitoringConfiguration EE=0i X|& 8t Amazon S3
fIx[o| M Hive #2|e| E22 A" = UH ElLICH configurationOverrides

ATHA|: HE|

Ol ‘t&M X UE OrA|H Y2 E|lAAE MXc] EAAL. CHA| ALSSHX| 8L E Elaa = EElastE

ol E&Lct
OfZ 2|7 0|M Al K
O EZ2[7|0[ME AKi|stedH ChE TBHES MSELICH

aws emr-serverless delete-application \
--application-id application-id

S3 21 w3Zle ArA|stLCt.

S3 2 2 &2 HZIS A X|5t2dH Chs E-E S A ELICH ol MdE S3 HZle| AX| poc-
EXAMPLE-BUCKET O|&2 2 HITMAIRQEMRMHEIAR AEZ|X| &H|.

aws s3 rm s3://DOC-EXAMPLE-BUCKET --recursive
aws s3api delete-bucket --bucket DOC-EXAMPLE-BUCKET
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HELQ] A S AMK|StE{H A M HHME BElsHAAIL CtS Aot WMg 25 AXE =
&LCt
aws iam detach-role-policy \
--role-name EMRServerlessS3RuntimeRole \
--policy-arn policy-arn
82 ALWIs2{R CHE BHS ASELICH
aws iam delete-role \
--role-name EMRServerlessS3RuntimeRole
gt HAEE HAME AKX SteiH Chg BE 2 AFSELCH
aws iam delete-policy \
--policy-arn policy-arn
Spark 2 Hive Z+¢] Aol CHEH 27} ofRlE & S XS AARATIS FHA 502 T4
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StartApplication

StartApplication StopApplication

CreateApplication DeleteApplication
STOPPED

DeleteApplication

Failed

Studio &0 A o E2[Ao|Ma & F 2&357| EMR

EMRStudio & 0| A EMR MHE|A ofEE[Ao|ME BtED, E1, #E[g = JU&LICH EMRStudio
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html#gs-console
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HHAE "*7“}*.=.Al9_. CI=2 2 AR50 EMR APl MHE|AE AL 5HE g of Ci 8t o= AWS SDK
for Java GitHub 2|Z X|E2|2| Java 0| E EZSIAIAIL. cr%% API +2o+04 EMR AMH{Z|AE Al

5t 2o CH$t o= ChS ot Z&LICH AWS SDK for Python (Boto), GitHub & A Q| Python 01|X1I%

[e]l]

I&lA|@create-application. SPARKEEE= £ HIVE O Z 2|7 0]
. 0| HA2 ofZZ|7HI0|HARN, 0| L IDE gretgtL|ct.

u]

OHEZZ|7I0|M2 BHEE{™ E AIE
Mo 2 X|H5Hok type ELICH

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

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

A2 AWS CLI 31


https://docs.aws.amazon.com/emr-serverless/latest/APIReference/Welcome.html
https://docs.aws.amazon.com/emr-serverless/latest/APIReference/Welcome.html
https://github.com/aws-samples/emr-serverless-samples/tree/main/examples/java-api
https://github.com/aws-samples/emr-serverless-samples/tree/main/examples/python-api
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OHEE|Ao|ME MHE5t2{™ sHE OHEEIF|0|ME get-application AFS ST MBS 3SHAA|
RQapplication-id. O] BH2 ofEE(7H|o|Mo| dEf L ST 2tEd TS BHetELIct

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

OHEE|IFAOIME B F LIP5lEd™H E &S AIR. list-applications O| BHE2S ZE S X2
O30t SUE 542 get-application BHetstX|Bt 2 E 88 T2 S ZEELICH

aws emr-serverless list-applications

OHZE|7I0|ME A X|5HEd™ & delete-application &304 235t &lA|Qapplication-id.

I

aws emr-serverless delete-application \
--application-id application-id
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Z|cH 8

OHZ 27 0lM0| EEE 4 Qe 20 8S T 4 aLich HE2E| (GB) L CIA 3 (GB) S Hof

| AN -
M CPU 2|0 82 X|IHE = A&LICH

(® Note
Xt ~of 2R 27| E &H6t0d X|HEl=E HYR 2 7(0f HIBHGHE S 2|cH 8F 2 F+45t=
Zdo| E4LICH o & S04 HIZ 2| 291 16GBVCPUSs, C|A 3 20GB2! 24Xl 50H2 2 o Z 2|7
o|Mg Mgtsled™ =|cH 2 HIZ 2= 100vCPUs, 800GB, C|A 3 & 1000GB2 A& gL

CHE ZE 0= EMR MHE|20 X|HE + U= XHEl= 2R 74 & 27|71 Lok [&LCH 3=
Eo| Eeof e Cher 37|19 =2to|Het dY|E 788 + U&LICH

CPU HZ 2| 712 LAl AEE|K]

1v CPU 1GB B2 %|A 2GB, =|CH 207|7}HIO|E - 2007|7}H}O|E
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2 v CPU Z|A 4GB, =|CH 16GB, 1GB B 207|7tHIO|E - 2007|7}HI 0| E
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CHR|2)
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g2 x2S 0ts | MASHL 28 T2 12 0| CREATED EE& STOPPED
Ol
AA EH

InitialCapacity/i+& #HZE5t

—
aLICH PENOZ £HE 4 glo

T 2 7o HFE T (of: HIZEICPU, ClAT) 8 X|&E 4 Q)
=] =2 | 242 K|H56HoF gFL|Ct o Z2|

i E
E=4
= A&LIcH

(® Note
OHEZE|7 0|l 2|4 AL S £[X5}5t2{H ZIE|0|L 2718 AP £7(|8tEl 8 H Xt
3700 #FE= Aol E&LICE HE 501 Spark M&Xt 37|& 22 CPUs #&stD HZEIE
8GBE TAIFKIDH AFM & 7|5HEl 83F 5tJX} 27|7} CPUs 40| HIZ 2|7} 16GBR! B
Spark AlxHE Of Aol i E m 2 &} 2|4 A0 HEFEE ALS B LICH

Spark & Hivell| At Z=7[3tEl & ALE R X|H

EX UM ol ZH YT AYE|= AT 2ol CHaH AN Z7|5HE 22 F 712 AM2A X|H
g 4= QI&LICH 0o & S04 Apache SparkOilA IZ2E=E AR M S2t0|HE AlIEHSHE 2R 0
AYALZ AlRteHe AR 8 KIHE = UALICH OHEHILRIZ Apache HiveE A8 E IHE Hive =
CO|HHE A|Z 5t 2Rt =0 Tez 22 A™AE UK 8 XYY = A&

M Z7|3HE EF 2 Z Apache HiveE A&lst= ofZ2|#|o|MH 74

Ct= APl 2382 Amazon EMR 2 2|4 emr-6.6.02 7|92 2 Apache HiveE A& 3t= o Z 2|7 0|4

2 MMrLict ofZ 27 0|2 -2t 2v CPU 2! 4GBo| HIZ 2|7t U= AP =7(3HE! Hive EEHO|HH 5
7Het ZFZF 4v 2 8GBo| HIZEIE 7HE AFH Z=7ISHE! Tez EHA T {71 50H S 2 A|ZHEHL|CE CPU O]
OHZ 2|7 0| M0i| A Hive HE|E A&t X AMT Z7(8HEl 2 UXE AE5tD FA| A2 AlZHg
LICE At = 7|5 &.*0*7%7} D% Hbe T O B2 Hive 20| MEE Z< oHZE[F0|ME 5 400v
2 1024GB7H K| & & & = AU&LICH CPU MEAXMO 2 Xt EE= &YXl 8F S MEE = USL

Ct. DRIVER TEZ_TASK

0

aws emr-serverless create-application \
--type "HIVE" \
--name my-application-name \
--release-label emr-6.6.0 \
--initial-capacity '{
"DRIVER": {
"workerCount": 5,




olobE EMR Amazon EMR MH{E|A AHS M

A

"workerConfiguration": {
"cpu": "2vCPU",
"memory": "4GB"

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

}

'\
--maximum-capacity '{
"cpu": "400QvCPU",
"memory": "1024GB"

-

M Z7|3HE 8F 2 Z Apache SparkE A&liste ofZ2[#| o] 74

Ct= APl 232 Amazon EMR Z/2|A 6.6.02 7|8t S 2 Apache Spark 3.2.02 A& 5= o EZ 2|7 0|

= =200

Mg MMEct ol Ze(7HolM2 Zhzh 2v CPU & 4GB HIZ 2|7t Rl AP = 718HEl Spark EE10|

B 5709k 22 4v & 8GB HIZ 27t U= AP Z7(stEl A=™7] 50702 A& LICE CPU O] of ZE|7
O|M0lM Spark S Aot HM A Z7|2HEl HUXHE ALS ot FA| S ARFELICH A

™M E7IsHE 2UX7 2 HPHH ] Bf2 Spark 20| MZE B2 oHEZ2|AH 0|ME & 400v CPU
2 1024GB7H K| =& E = U&LICH = o 8F 2 Mg == U &LICH DRIVER EXECUTOR
(® Note

Sparke ECHO|H & A& 7o 228 HIZ2E|0] 10% 72422 74 7tsE H2 2l 23]

L— HA —
S8 F7bBILICH Shefofl ALM £7I5HE SRS ALSStEIH 27| 8F HiZEl T4 B
9 QUsl= 7t & H2E|2CH ok FLict

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

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

--maximum-capacity '{
"cpu": "400QvCPU",
"memory": "1024GB"

} 1
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S8t ofE A OIM0I M MESHE BE Sredof Chah OB EIAHO1M £E0IM BS HEtY U DL
Y 7N MES XIHE 4 UALICH O/ A 83 2t Brdof Chsf S 7492 MEsHoF 3t of 0=
£ £7t HsI=Tt FoisLICH

o
lJIo
r;
=)
_>L

o
pal
>
ok
-
00
[
b
N
Y
Jm
[>
|m
M
o
rok
=3
M
el
OH
o
r
ful

S8 Z2IY £F0IM T MO

O ZE|IFH 0l XMEStE Ef ol Ciall oHE 2|70l =& =28 A HEY T
&Lch

1
0%
1o
ba!
0%
[

monitoringConfiguration

8 T2 I MESIE &YYol 2O FHE X(M5ioiH HEE AEFHAAIRL.
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https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_MonitoringConfiguration.html
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runtimeConfiguration

HEFQ] M £ (o:) € XI™H524™H runtimeConfiguration EEo| 74 ZHXE HMS35HAA|
Q. spark-defaults O|= OHZZ|A0|MT} &7 ME6tE RE &Hdo| 7|2 Mo ¥ekg FEL
Ch. REMIB LHE 2 Hive 74 @WHEto|= mt2t0|E]| 2! Spark 43 @B{El0o|= mlZl0|E| EHg 3 X

StAlR.

A& 758 28 ERE EH EMR AHEIA EElA0f el CHELICH ol & S0 AH8 X} x|
Log4joll CHet spark-executor-log4j2 #F = & E|lA spark-driver-log4j2 6.8.0 0|40

—
-
MEF AL E & Q&LICH Ol EC|FHoME £ S52 U 2 HXRSHAAR. £1t3 2 &4 Hive

RFO{ & AH
=TS

Apache Log4j2 488 & £ QU&LICH AWS Secrets Manager CllO[E| 235 & o Z 2|70
M Bl M2l Java 17 HEIRIS

O Z2|7|0|M =& 0l M Secrets Manager &5 & MY 5t2{H &5 2 EMR MB{Z|A ofE 2|7 0]
2 FE 7L} YOIO|ESHOF 5= AFS A & Adghol| CFE HAE 1A MAI2.
{

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

{
"Sid": "SecretsManagerPolicy",
"Effect": "Allow",
"Action": [
"secretsmanager:GetSecretValue",
"secretsmanager:DescribeSecret",
"kms:Decrypt"
1,
"Resource": "arn:aws:secretsmanager:your-secret-arn"
}
]
}
fsoi CHet ALERE XIE HAg Bt = Yol CHEr AHAMIEH LHE2 Cheat 22 HE X g H
Z 5t A2, AWS Secrets Manager2| AWS Secrets Manager AFE AHA.
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https://docs.aws.amazon.com/secretsmanager/latest/userguide/auth-and-access_examples.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/auth-and-access_examples.html
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® Note

88 z 23 £F0|M runtimeConfiguration X|&&t LIE=2

applicationConfiguration Ol StartJobRunAPIOHEE LI

Of| A A4
CIS oAM= 8 Ar835t04 create-application 7|8 7 &2 Melste WS Ho{ELICH

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 '{

7|2 & 7o 39


https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_StartJobRun.html
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"s3MonitoringConfiguration": {

"logUri": "s3://DOC-EXAMPLE-BUCKET-LOGGING/logs/app-level"
1,
"managedPersistenceMonitoringConfiguration": {

"enabled": false

E ME35to{ o Z2|F|o|ME 7 L DLIEZ Mo chsr 7 RHHO|E XIHE = &Lt
StartJobRunAPI EMRH CHE MHEEZ|A = OHECIAHOIM &1} 2] £ &0 X

HErstod Aed A QI8 TS AHELICH

WEol gdE mo| MEY &2 than &Lt

« ApplicationConfiguration- 27/ 7%, 0i. spark-defaults

* MonitoringConfiguration- #4 ®3, 0ds3MonitoringConfiguration.

® Note
M MBste F4o| M &=2/= ofZ2IFH0|ME =& 0l MBst= F42 StartIobRunCH
Mg LICE

M 29| 22l0f CHet AHMEH LIRS U S A Z5HAIRHive T4  HEHOIS TEHOIE]. Spark 74
(@)

51ei2 AlSHE I S8 742 KIMEHK| O Y TA0| 38 TR0l 4SBT e £F
oM A Motsted CHS Brede £ ¥E 4 et
+ 71Z T4 A0l - StartIobRun LI SUEH A DIHH4E KBl 2k BH MT AL,

=
« R FIH- M FE OiHE-E XEStedE 28 #7 StartJobRun 2&o0i| FIHeFLICH

+ 71 T H74- KB SO RISt 78 A7{SRIN RriSieds 7410l 718 HESha 2 4of
{} CHEE B1 Mote BTaHAAIR. 51ed ASol TR s oi7H H47t ZEE ERE M| o 2
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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
https://docs.aws.amazon.com/emr-serverless/latest/APIReference/API_StartJobRun.html
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 cloudWatchLoggingConfiguration- X|745l24™ cloudWatchLogging enabled EZ2i1&
CtS21F 20| false TESHAAIL.

- managedPersistenceMonitoringConfiguration- Z2|& X|&8 MHE MHs 2 7|8 &
A3 HE|E Sotvted™ 7ol {3 cHet Bl dedg MEsHAAIL.

 s3MonitoringConfiguration- Xl|7{5t2{% s3MonitoringConfiguration #440i {3 CHEt

Hl Mig MESHAAIL.
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S e oM Y E MEste S = 03Z LICH start-job-run

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://DOC-EXAMPLE-BUCKET-OUTPUT/wordcount_output"]
}
'\
--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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}

I

{
// Remove existing configuration for spark-driver-log4j2 from the

application

"classification": "spark-driver-log4j2",
"properties": {}

}

1,

"monitoringConfiguration": {

"managedPersistenceMonitoringConfiguration": {
// Override existing configuration for managed persistence
"enabled": true

1,

"s3MonitoringConfiguration": {
// Remove configuration of S3 monitoring

1,

"cloudWatchLoggingConfiguration": {
// Add configuration for CloudWatch logging
"enabled": true

[

o A% Al W o MTE 24 29 JHO| £2lof et ohg BF U T40| HBELICH Hive 74

HEIO|E I}t 0|E{ Spark 7t @ HEH0|E Tt2t0|E
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=1l
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AR £F0M X|HE £42 2 spark-defaults YC|O|EELICE o] EF o= of
m]

x|
StartJobRun EX&E £40F 12{ELICTH

- ERE 7|& BF spark-executor-log4j2 SE0i FIHELICH

« spark-driver-log4j2& /7t M 7HE LIC.

« 9| 70| &Y =& 9| #4422 managedPersistenceMonitoringConfiguration H[0|E

Eluc.
« 9| 7440| s3MonitoringConfiguration M 7HE L|C}.

- o CiEt 90| 7|& ZLIEE 740l cloudwatchLoggingConfiguration F7HELICH
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EMRAEZ|A O|0|X| A RF X|H

Ok

Amazon EMR 6.9.05 E{ Amazon ServerlessOl M= AL Al X|H O|O|X|E A& 3504 O Z (7 0|4

S8 HEY A2 T ZE|O|LH 2 7| AE &= JU&LIC EMR O|EH 5t I3 2= 345Y

ZElste Yol Eresi x| 7| X|2| 0|S 80| A ELICH EMRAMEHE|A O|O|X[E AHE A X[H
Ct2at 22 0o|™o| U&LICH.
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+ EMRMHIEIAE 22 iy W EAEE Zaistod 25 Lol #1x &2lEl U=, BlAs U HHE =

EMAS SEHEhCt

s ZHUHAE EF Y HHAA T AE 2 SF5Hs SHEE 2ot T2 MA (of: o|0|X| A7) & &
ot

« XA HZ 9| JDK & PythonZ OHEZ|7H|0|M0]| AL & = U&LICH

EMRMHZ|AE O|0|X|E ZH THE [ 7|BEO 2 AF2E £ 9= 0|0|X|E MZ &L cH 7|2 o|0|x|
= O|0|X|7} EMR MHEIA QL &% 2 &6t= ol HRFt = jar, 78 & EF0|‘='E-|E|E MSglct
Amazon ECR 2! ZZ{2|0i|A] 7|2 O|0IXIE &2 += U&LICH o EE[AH 0|M R (Spark E=
Hive) & 22|A HT T LX[SH= O|0|X|E AHESHAA|2. o|& E0{ Amazon EMR Z 2[4 6.9.004 A
ofZ (70| E MMt F2 Ot O|0IXKIE ALSSHMAIR.

7 o|O| x|

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

Hive public.ecr.aws/emr-serverless/

hive/emr-6.9.0:1latest

NN
EMRMHZIA AFE A X[ O|0|X|E MAH5H7| O CHE AN QT AHE S 2tE25HAAI2.

1. 52Ut 2| %|0f Amazon ECR 2|Z X|EZ| 44 AWS 2|7 EMRAMHZIA o Z2|AH 0| AlEHSHE
Ol AF2erL|Ct. Amazon ECR Z2}0|E! E|ZX|EEIE MAsie{HH 2ol 2| ZX|E2| MAe &

FAAI2.
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https://gallery.ecr.aws/emr-serverless/
https://docs.aws.amazon.com/AmazonECR/latest/userguide/repository-create.html
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2. At&Rtoi|AH Amazon ECR E|ZX|EE|0f CHEF AM|A HEHE Fo{st{H 0| 2[ZX[E 22| o|0|X|=Z
EMR MEHE|& of Z2|7|0|ME BFEHLE HO|O|EStE ALSAH A Ao CHE HHE FIHStAA

2.
{
"Version": "2012-10-17",
"Statement": [
{

"Sid": "ECRRepositorylListGetPolicy",

"Effect": "Allow",

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

1,

"Resource": "ecr-repository-arn"

}
]
}

Amazon ECR At4 &9 AZHO| O A|2 { 2 24™ Amazon Elastic Z1E|O|L] B X|AEE| ID 7|

7
Hh H2 oM E B zstalA

124 MEHEIA 7|2 olOlX[oMq AFERH x|’ o|0|X| &4 EMR

HX MZstE 7|& O|0IX|E AF83sHE FROM X|EIRZ A|Zat= Dockerfile2 44 EfLICE. FROMX|HE
CtEol ojofx|of ME3ttis ZE =8 AEE ZHE &+ UELICH 7|2 o|0IX|= AHS22 & USER
2 Mg LIcthadoop. O Mo Z&E 2E Atgol CHEt HEtol gl = A& LT sHZE &
O 2 USER & root £ A5t 0|0|X|& =& Ct= USER CtA| 2 hadoop:hadoop AE35HA A
Q. UEHRI AL At2l|e] MEE HeiH 2 XS YAIQEMRMH |20 AFEAL X|Z O|O[X] ALS.

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

USER root
# MODIFICATIONS GO HERE

# EMRS will run the image as hadoop
USER hadoop:hadoop

1Al MEHEIA 71E olOlX[ol A ALERE x| o0]x| 4d EMR 44


https://docs.aws.amazon.com/AmazonECR/latest/userguide/security_iam_id-based-policy-examples.html
https://docs.docker.com/engine/reference/builder/
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Dockerfileg TFE % CIS HHO0{E AFE35t0o4 O|O|X|E LE=grL|Ct.

# build the docker image
docker build . -t aws-account-id.dkr.ecr.region.amazonaws.com/my-
repository[:taglor[edigest]

2CHA|: 2Zo| M o|0|X| SE A ZHA}

EMRAMHE|IAE AR AL X[ O|O|X|E HMo 2 AHAASH0{ 7|2 e, 4 s 2 2HIE o|0|X|
+Hg dag = U Eeo EFE Xﬂ%i LICH =7 Ax| 2 A3 gfedof| CHst XEMIEH LIS 2
Amazon EMR MHEZ|A 0|0|X|E CLI GitHub & Z=3sAIA|2.

TTE ARIE = Ot BPE dsto] o|0|XIE HASBELICH

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

Ct=1t H

>
rot
s

20| ZAlE ZLCH.

Amazon EMR Serverless - Image CLI
Version: 0.0.1
. Checking if docker cli is installed
. Checking Image Manifest
[INFO] Image ID: 9e2f4359cf5beb466a8a2ed@47ab61c9d37786c555655fc122272758f761b4la
[INFO] Created On: 2022-12-02T0Q7:46:42.586249984Z
[INFO] Default User Set to hadoop:hadoop : PASS
[INFO] Working Directory Set to : PASS
[INFO] Entrypoint Set to /usr/bin/entrypoint.sh : PASS
[INFO] HADOOP_HOME is set with value: /usr/lib/hadoop : PASS
[INFO] HADOOP_LIBEXEC_DIR is set with value: /usr/lib/hadoop/libexec : PASS
[INFO] HADOOP_USER_HOME is set with value: /home/hadoop : PASS
[INFO] HADOOP_YARN_HOME is set with value: /usr/lib/hadoop-yarn : PASS
[INFO] HIVE_HOME is set with value: /usr/lib/hive : PASS
[INFO] JAVA_HOME is set with value: /etc/alternatives/jre : PASS
[INFO] TEZ_HOME is set with value: /usr/lib/tez : PASS
[INFO] YARN_HOME is set with value: /usr/lib/hadoop-yarn : PASS
[INFO] File Structure Test for hadoop-files in /usr/lib/hadoop: PASS
[INFO] File Structure Test for hadoop-jars in /usr/lib/hadoop/lib: PASS
[INFO] File Structure Test for hadoop-yarn-jars in /usr/lib/hadoop-yarn: PASS
[INFO] File Structure Test for hive-bin-files in /usr/bin: PASS

28 220l M o|0|X| & ZAAt

45


https://github.com/awslabs/amazon-emr-serverless-image-cli

Amazon EMR AHZ|A AHE MEAM

otOFE EMR

[INFO] File Structure Test for hive-jars in /usr/lib/hive/lib: PASS
[INFO] File Structure Test for java-bin in /etc/alternatives/jre/bin: PASS

[INFO] File Structure Test for tez-jars in /usr/lib/tez: PASS
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# 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
AH A —

O O
H |:||-|:|-|0.|| II|'E|' =H

docker push aws-account-id.dkr.ecr.region.amazonaws.com/my-repository:tag/@digest
AlS
O o
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3. AM&XF X" o|O|X| M MMoi|M o] &8 =20l At Xt X|H O[O|X| AL = QIEHS M
EHEFLICE.
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« image-configurationItZtO|E{E AtE3t04 ofE 2|7 0[S HHELICH EMRMHEIAE

Ol d¥E 2 E MU ol MSELICH

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

Zt AU REEE OHE o|0|X| ©HE M85t 88 232 MHEo{™ worker-type-

specifications O§7H HE AFSSHAIAIL.

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/e@digest"
}
1,
"Executor" : {
"imageConfiguration": {
"imageUri": "aws-account-id.dkr.ecr.region.amazonaws.com/my-
repository:tag/e@digest"
}

[

S8 x2S YO0|ESHEAH image-configuration OH7H B4~E AFSEILICH EMRA
.I

= =
HEIAE Ol MY E ZE HYUA R0 HE LI

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

55t EMR ME{E|A7F AAE X X[H 0|0|X| E|ZX[EE[of HMASIES &
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Amazon ECR Z|ZX|EC|0]| CI2 2lAA MHAME F715104 EMR AMHE{E|A MH|A EOF FX|7} 0] 2|=
X|E2|2lget,describe, download LTS AIEE = ULZE StAAL.

"Version": "2012-10-17",
"Statement": [
{
"Sid": "Emr Serverless Custom Image Support",
"Effect": "Allow",
"Principal": {
"Service": "emr-serverless.amazonaws.com"
},
"Action": [
"ecr:BatchGetImage",
"ecr:DescribeImages",
"ecr:GetDownloadUrlForLayer"
1,
"Condition":{
"StringEquals":{

"aws:SourceArn": "arn:aws:emr-serverless:region:aws-account-id:/
applications/application-id"
}
}
}
]

}

HOot B A2 M aws :SourceArn X741 7|18 S|Z X|EC| HAHo|| F7I5IAMAIL. IAMEZ22Y = A
7|= aws:SourceArn EMR MH{Z|A7F ARN O Z 2|7 0| Mof|Bt 2| ZX|E2|E AHE =S &FLICt
Amazon ECR Z|ZX|E 2| HAoi CiEt RtMEH LH&2 Zeto|8 E|ZX|EE| MEE FERSIMAIR
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FAQt ObX|EF IP FAE CHE 01 042 E[o 7|
£ CHA 7H2| xHo|7} Q& LICH AWS.

VPC MELo] o ILich 2 M= ulol
20l AHS 7HS 8 IP F49 ALS 7}
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| 712l 1P
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or >
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MeH D Medl F4 MeS otA IP =4 2 APR 7%?_ APR 7%?_

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

2 10.0.4.0 255.255.2 10.0.4.0 - 1,024 1,019
52.0/22 10.0.7.255

3 10.0.8.0 255.255.2 10.0.4.0 - 1,024 1,019
52.0/22 10.0.7.255

4 10.0.12.0 255.255.2 10.0.12.0 - 1,024 1,019
52.0/22 10.0.15.255
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AWS CLI

Graviton ZE2AM|MHE AtE35t0{ 88 T2 a2 A|%H5HE{™H AWS CLIM|IM architecture OH7H
ARM64 2 K| ELIC}H create-application API CHE D740l A o Z 2|7 0| Mof| =45t
Bt gt =gt

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

EMR Studio

EMRStudio®| Graviton ZZMME ALE8t01 S8 Z2IHE A|AI6ciH 88 T2 ™S BHEH
Lt (Oo|EE [ of 7|EX SMOZ arm64E MEHEILCE

Graviton2 ALEstT 5 7|E ofEE|F|0ldE F = LICH

k=l

Ct=2 3+ &7 Graviton (arm64) O 7 |HIX{E AL St S 7|&E Amazon EMR ME{Z2|A O E 2|7 0|MS2
TAHE 4 U&LICH SDKAWS CLIEEE ARLC|2. EMR

7|& ol Z2|7| 0|2 x860 A armB4 2 H4&t5lE{H

1. ZM HOIMH HHE M85t UEX| &ERISHAMA|I2. AWS CLI SDK/E architecture It2HO|E
£ X|§EhLct
2. A" B0l xdo| Qi x| &St LS ofE2|7o|ME SXISHAAIL.

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

3. Graviton2 AI25IEE 22 T2 73 UO|0|EStE{™ ol architecture O47H BH4E XX
5t &/ A|2ARM64. update-application API

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

5. &d|7} £l of Z2(710[ME CHA| AlZHEFLICE.
aws emr-serverless start-application \

--application-id application-id \
--region us-west-2
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https://github.com/aws/aws-graviton-getting-started
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Amazon EMR Z 2|4 7.2.0 0|40l M= Amazon S3 Express One Zone 2AEE|X| A2 & 74 EMR
MHE[AE AHE5t0] &Y L Q22 E A I 52 MME = U&LICH S3 Express One
Zone2 1S EFY 94 Amazon S3 AEZ|X| EEiA R, K| A|zZhoi| RI1ZE8E CHE £ 2| ol & 2|7 0]
Mofl L&A 1022 0|8te| HIO|E HMAE MBELICH Z2|A AITH0fl S3 Express One Zone2
Amazon S30{| A X1 A[ZHO| 7t H 1 HS2 7HE Flofet FEIRE AN AEE|X[E MBS ELICH

- S3 Express One Zone T8 — S3 Express One ZoneO| A =01 S3 XM L& Z2 GET S
Het= LIST 82 PUT 2EC|X| Ecia7H AEXHE CHalstod EETLICH CreateSession IAM
{2 0| M s3express:CreateSession ™82 3{&3loF & LICt. O|F A 5t24™M S3A HHEE= &

g = U&LICH CreateSession API O] HEH0| Q= & 0of A|= S3 Express One Zone A|%f
A

OII

« S3A 4 E - S3 Express One Zone AEZ|X| E2E|AE A& 5= Amazon S3 HHZ! Q| HI|O|E{of H
MlAStE S SparkE 445248 Apache 5t& HEUEHE ALS3HoF & LICHS3A. HHUEE AHE5tE{H
2 E S37t 0] s3a T EE URIs AF&3SHoF BfLICH O2F K| 2t 2 B2 s3 L s3n A Aol CH3H AHE 5t

£ I AAR TS HEY + U&LICH

s3 MAHE HEsicd{H ChE FeHAH T2 X[HstM L.

{
"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"
}
}
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1. VPCRIEZQIEE MMEL|CH AMEZQIEE com.amazonaws.us-west-2.s3express VPC
A= ZOIEN| FIHELIC,

|H

2. Amazon EMR AMHZ|A A|ZHEL7| EFAIE 2 Amazon EMR ZI2|A H|0|E0]7.2.0 0|AF21 of
2|7 o|ME MMSHAA|L.
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{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Resource": "*",
"Action": [
"s3express:CreateSession"
]
}
]
}
5. Hdg AM#ELICH 12 S3 UAZP A B E HZI0] KM ASIE{H S3 £ Ag35loF &L
Ct.

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

S3 Express One Zone A|&3}7| 58


https://docs.aws.amazon.com/vpc/latest/privatelink/create-interface-endpoint.html#create-interface-endpoint-aws
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--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
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html#gs-console
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& ME mlo|x|oi| M CHE2t Z 0] EMR MEHE[A o Z 27| 0|M0] 2F e MEE + U&LICH

Spark

1. Ol EEof 2 Aol o|F 2 =ELC.

2. HEIY g Z=of EMR AMHE[A OHZE(AH0[M0] 2] M-S 2|5 T2 = e 1AM A
Ol 2 U= eLct HEFY Ao CHEt RtAM[E LI 2 & E ESH A A|R2Amazon EMR AEHE|
£ 9| Job ZIELY] g

3. A3EE x| E=of AT RE S| Amazon S3 x| E= JAR A™SIE{= fIxIE =T LICH
Spark 20| A AJBIE &= Python (.py) Tt = () THYY = U&LICH JAR . jar

4. A3 EE X|7H JAR TRl Z2 Zdo| TIUHMQRl elA 0|F S Main class E=0f Q2 E
L|CF.

5. (M AHY) LIHZX| HEof ¢t =FLich

- AJBRE QIS __7
olzdet o7l H+E

(® Note
Spark EEtO|H & A™&7| 37|18 X|H5t= 42 HEZEEl 2=
£ Tedsfor gLich &4 A oM HZE| L= 2kS XI-EELIcH
spark.driver.memoryOverhead spark.executor.memoryOverhead HZ
2| RQHII= 9| 7|22/ 2 ZEl0olL IHIEEIOI 10% O|MH, %|4 384MBRILICH A&7|
HZZ2t HZ2E 2LHAEE 25 ot A HZ 2§ =ote + gi&Lct o
£ £0430GB &%}t 9| %|CH spark.executor.memory S 27GB040F &L

- B 7M -0l ZEof B Y Y2 KIHELICH o248t 2 LS M85t 88 T2
ol 7|2 8 MHEoF = /U&LICt
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Hive
1. Ol ZEof &y A o|E 2 gt
2. HEFY] o4& Lol EMR MEE|IA ofE 2|7 0/40] 2 AlSg Q8 22 £ QleE 1AM gt
O|§& ™&uict
3. A3EE 9zl H=ol A32/E9] Amazon S3 x| &= JAR Ad5t2iE XIS E LIt
Hive 22| 8¢ A3 REE Hive (.sql) T 20|00k ErLICH.

o XI5t AT BRIE QK| - Hive AT ZEJ} AYE|7| Xof EO|1ES £ 7|86t AT RIEQ| 2
%|E =ELct

« Hive & - Hive &4 MME &2t & 5110 O]l 2E0{| Hive /8 07 B8 =gL|Ct

Y IM.DE XY T HE K|HELIC 0|E-|?_ N TMHE A8 S T2 O
o| 7|8 M E MH™HoE £+ U&LICH Hive Zo| ZL hive.exec.scratchdir
hive.metastore.warehouse.dir = A"°| hive-site B SAQlL|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": {3}
}
« T MY — M3 == HIE S AWS Data CatalogE HEFAEO{Z SEH6t1 ofZ 2|7
Ol 21 HdHE g £eLict HEtAE FHoi CHEt AtMIEH 182 & FXstAA2. H
EfAE 0| 74 o EE|7I0|MH 2Z SMof Tt RtMEt 82 € FxstaA. 20 XME
- B - ofE2[Fo|Mol 2= ALEX He| Bl E EEELICH
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S8 Z23 NS HE HOIXI2l Job run BolA Sl A#S 21 shed Aol CHSH CHET 22 &
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B RIAIE LIRS 8 RAsHIAIS A Al Al
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MNEFIAAI2start-job-run. ASEiE S8 T2 39| |

At 37H MBSt AIR. Spark HIME & HESHAAIR. ALt FA Hive MME & FHERSHAAIR.
50| ZtA o] EdRapplication-id,ARN, newE E+&H8fLIC} job-id
Zh 2t Alofl= A-E AMEt Alzho| JU&LICH & A~ AlZho| o] 7|ztE Z=1tstH
EMR ServerlessOM AHS 2 2 22 FARLICEH 7|2 MEF AZE2 12A|2FILICH &
A AIZHE M O] AlZt At MBS B 7 AR e Zto2 TAE 4 sl
executionTimeoutMinutes& M2 AI&35t04 gf2 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://DOC-EXAMPLE-BUCKET/scripts/create_table.sql",
"parameters": "--hiveconf hive.exec.scratchdir=s3://D0C-EXAMPLE-BUCKET/hive/
scratch --hiveconf hive.metastore.warehouse.dir=s3://D0C-EXAMPLE-BUCKET/hive/warehouse"
}
'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
] AF 27 64
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"properties": {

"hive.client.cores": "2",
"hive.client.memory": "4GIB"
}
1]
}l
atig MM B A8 8HAIAI2get-job-Tun. O] WAL Eedd T AT A Aol MHE S
Hteterlch

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

A2 LIE5IE{™ B AF85tAAIR. list-job-runs Ol BHE2 & R, &Ef & 7|6 4 =&
£98 ZEote 7HEfE £ EE S erEtELch 2E 22 EX| fotie B9 EAlstEd= Z|CH &
1 == (ZICH 507H) E XIHE = JU&LICt S oMo M= orx|a 5 74He| 2l A2 B 8§ X|-HE
L[C}

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

S F|ASEAH E A3 A2cancel-job-run. £ A324E job-id 19| application-
ol

id ¥ ol§ & YU™EfLICH

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

oM Btedg Alsists Yol CHEH AFMIEH LIS AWS CLIEMRMEHEIA API &I S &I FHAAIL.

ME z|H3l ClAT AHS

Amazon EMR ZIZ2|A 7.1.0 0|40l = Apache Spark EE &= Hive X4 Alstist ) A{Zof %|X3}E C|

AT E M50 1/0 LM I 2 E0| M52 IME = UELICH ME 2[Mst ClAaE= EF C

A9 HZ5H0d O E2 IOPS (2T 10 5 £) 2 MEZs22 Cl0lE| 0|5 &2 7 Watx|T ME &
= 3 37|

IS 4
o1 5 X4 AlZHo| BOIELICH MEO| 2SSt E CIATE A8 SIRE 20) 2TBLl Cl&
B oY 4 2002 AR 27 Y U HuH 8
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https://docs.aws.amazon.com/emr-serverless/latest/APIReference/Welcome.html
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Spark

1. CI2 HWo 2 EMR AMHE|A 22|A 7.1.0 O Z 2|7 0| MAIshL|Ct

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

2. OH7H Y4452 spark.emr-serverless.driver.disk.type Z& & 7L} HZo0i %Al E
C|IA3Z2 spark.emr-serverless.executor.disk.type A E|T S Spark S +7
StAAI2. AHE Abzdlof 2t Oi7] ¥4~ & StL EE= = CHE AP E =+ JU&LICh

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"
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Hive

1. LC}2 HYEZ2 AI2510{ EMR ME{Z2|A 2IE|A 7.1.0 OfEZ|AH 0|2 MAELICT

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

)I

2. O§7H 8448 hive.driver.disk.type Z&35IHLE ME0| MBI ClATZR
hive.tez.disk.type A™YE|T 5 Hive U2 TSI AMAIL. AHS Atz [H2F OH7H B4

S ofLt EE= E OHE A8 E &+ l&LTH

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",
"parameters": "--hiveconf hive.log.explain.output=false"
}
'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"hive.exec.scratchdir": "s3://<D0OC-EXAMPLE-BUCKET>/emr-
serverless-hive/hive/scratch",
"hive.metastore.warehouse.dir": "s3://<DOC-EXAMPLE-BUCKET>/emr-
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",

Al%fst7]
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"hive.tez.disk.type": "shuffle_optimized"

]
}l

REMIEH LHE 2 Hive 2 £ HESHAAIR.

A

b

7|2HE 8F 22 o E2l7olM 7

Amazon EMR &2|4 7.1.08 7|Ete 2 o Z 2|7 0|dE Y dste{H CFS ol § HZstAMAIR. o2&t
oiEE|7olMolE ChEat A2 £40| AU&LICH

« MH™ %x7|8HE Spark E2H0[H 571 (ZF E2HO|HHolE 2vCPU, 4GB M2 2|, ME %|XM3l C|la3
50GB) 7} Ql&LCt.
« ZtZH 4vCPU, 8GB M2 2|, MZ Z|X3} C|A 3 500GBE A& AN X 7|sHE A&7| 5074

0| 38 T2 O0| Spark 22 AYE e HA AFM Z7|8HE HUXE A CHS 2C|HE &
AXIE Z[CH 400v Q1 1024GB7H K| & ELICE CPU EEE & otLIS| SFS MeErst £ laL
Ct. DRIVER EXECUTOR

Spark

aws emr-serverless create-application \
--type "SPARK" \
--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,
"workerConfiguration": {
"cpu": "4vCPU",
"memory": "8GB",
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"disk": "500GB",
"diskType": "SHUFFLE_OPTIMIZED"

}

'\
--maximum-capacity '{
"cpu": "400QvCPU",
"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,
"workerConfiguration": {
"cpu": "4vCPU",
"memory": "8GB",
"disk": "500GB",
"diskType": "SHUFFLE_OPTIMIZED"
}
}
A\

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

} 1
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https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-spark-structured-streaming-kinesis.html
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https://spark.apache.org/streaming/
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/SECTION-jobs-resiliency.xml.html
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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
--conf spark.executor.memory=16g
--conf spark.driver.cores=4
--conf spark.driver.memory=16g
--conf spark.executor.instances=3"

[
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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://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-710-release.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-spark-structured-streaming-kinesis.html
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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"
}
3
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2] HMAE 5{E5HoF BfLICH RHMIE LHE2 HMA T2 FESHAAIL. VPC EFF 2] HENR]
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https://github.com/awslabs/spark-sql-kinesis-connector/
https://github.com/awslabs/spark-sql-kinesis-connector/
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/vpc-access.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/security-iam-runtime-role.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/security-iam-runtime-role.html
https://github.com/awslabs/spark-sql-kinesis-connector/?tab=readme-ov-file#how-to-use-it
https://github.com/awslabs/spark-sql-kinesis-connector/?tab=readme-ov-file#how-to-use-it
https://spark.apache.org/docs/latest/structured-streaming-kafka-integration.html
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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{ HE2 EMR MHE|A 2I2|A BT $1iE Spark HEol| 2t CHE LICH SHIE
Kafka HAE &op{MH T2 AEZ|Y + Kaftka & 7}0|EE & Z5HAAIL.
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. aws-msk-iam-auth GitHub EE8F XFQ4 HE}Q] e3stoi & $F IAM H$H0| Q=X & QlsHoF & LCt.
CHS oMl AHHEEE IAM 2151} 81 AL 5 e Eo{ELICt.

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
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https://spark.apache.org/docs/latest/structured-streaming-kafka-integration.html
https://spark.apache.org/docs/latest/structured-streaming-kafka-integration.html
https://github.com/aws/aws-msk-iam-auth
https://github.com/aws/aws-msk-iam-auth
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--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>"

}
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/vpc-access.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/vpc-access.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/rotating-logs.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/logging.html#jobs-log-storage-managed-storage
https://spark.apache.org/docs/latest/monitoring.html
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https://spark.apache.org/docs/latest/submitting-applications.html#launching-applications-with-spark-submit
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Ct.
tez.yarn.ats.event AMO| = £|7| Moi| O|HIE7} 300000
.flush.timeout.mil ZHAIE WX CHZ (3K ok 5t
lis = Z[CH AlZtLct.

CHE ZE M= & AF23H04 Hive #HEIE A&StE Y2 Eo{ELICE StartJobRun API

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",
"parameters": "--hiveconf hive.log.explain.output=false"

}

'\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
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"properties": {
"hive.exec.scratchdir": "s3://DOC-EXAMPLE-BUCKET/emr-serverless-hive/
hive/scratch",
"hive.metastore.warehouse.dir": "s3://DOC-EXAMPLE-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

EMRAHEIA ME B|ZX[EE[0]M Hive 2 HE A™sts L g F71ollE &2 +~ U&LICH
GitHub
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https://github.com/aws-samples/emr-serverless-samples/tree/main/examples/hive
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Spark dBMO| MIAEZRIEE
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AR
Z|CH KA Bl Z|CH 103|o] A= E 3HEE AEE[U Aol l= AHAl &
L|C}. X| Mo Z|s 0| LHE E|o{ QL0

1AIZE 20 20| A% %‘
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EMRMEHZ|A API 2140|Lt CHS & AL E 4 A&LICH AWS CLI Y S S HEs AL Y 5
AL 2HE YEE = = SLICH AMAME LIS 2 EMRAHE|A API 7H0|E& HZESHAAI2.

7|E7‘*OE EMR MHEIAE L& 21U ChA| A&SHK| & LICH L Zhdof CHE A= E &85t
g [ maxAttempts OW7HEH& TSI AIL. O maxAttempts Oi7H
Al

= =
E'j—’r—E Hi X ZF ol 2F M ELICH 7|22t 2 10l0, ol XU ChA| lstX| ef&2 ololgfLIct &
o

CHS olldlE 2] A=~ AEF Al 2|CH Al 8 102I7HX]| XIEsHE S 2odELICH

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

"sparkSubmitParameters": "--class org.apache.spark.examples.SparkPi"
}
3
EVRMHIZIAE UTHE 2 AS218 NS 2718 MARHU tHREls 278 2 ol dniz
QIst AfalE YX[StE{H & AHE5to] AEE(Y 2] RfA|Zof maxFalledAttemptsPerHour CH
8t ABHAl x| KoE ?gérwlg. O H7H 5 A8 3t MEEIATL RHAIZE SXI5t7| 1412
R S8 El= x| A1 A= H+E XHE = U&LICH EMR 7|22[2 5LICH A8ElE 2t2

1~10 (Z &) YLct.

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"
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aws emr-serverless get-job-run \
--job-run-id job-run-id \
--application-id application-id \
--attempt 1
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ListJobRunAttempts® 2 2 Alelint 2H2dEl R E Alzoi CHEt HEE greterLict.

aws emr-serverless list-job-run-attempts \
--application-id application-id \
--job-run-id job-run-id

GetDashboardForJobRunXH 2 &5t 2] A S Uls 25 S8 T2 30| M| ASH= O A
235 4 ol= H|0|E{7} AL BFEFEIL|CH URL a 74 E M85 E™ A0 URL
et HEE U2 = UELICH attemptOiZHH~E Z&SHX| o™ 22 %2 A|Tof CHE HEE

HrErerLICH

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

MAE o2 2 ZL|EZ

EE Bt Job Resiliency X|#0ll= EMRMEEIA 2] A& ZHA|Z2t= M O|HIE 7L FIHEIIELICH EMR
MHE|IAE ZHE AT E mjotch o] O|HIEE HAIELICH O] LRIS AF85t0{ & RHAIZE FH
& 4= &LICH o|HEoi CHE REAMIEH LHE 2 Amazon EventBridge O|HIEE & X 5HAA|Q

AT A A S 22

EMRME{ZIA T} &1 RA|E & miolch e A|E= AR 21 MEE MAELICH EMRAME{ZIA T}
olg{et 212 T 0{AA K| CloudWatch &£ Amazon S32 Amazon0l ME2Xo 2 MEs £ QL E §
7| 218 EMR MH2|A= 3 23 F2 Y CloudWatch 231 2E 2] 0|F A0l HFALE
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'/applications/<applicationId>/jobs/<jobId>/attempts/<attemptNumber>/".
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https://docs.aws.amazon.com/eventbridge/latest/userguide/eb-events.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/logging.html
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® Note
EMRAEEIAS BE AE2|Y 5He] & KHAIZ 7} HAI5HEl RE U &Hodof o HTAL B4
oF At BfLIC

HEIAE 0] A

Hive HEIAEO{= A 7|0t THE[M O|F, HIO|H RE S H|o|Sol| OiE 72X HE & M¥sts &Y
LIXIULICH EMRMHHEIAE AHE6HH 2o HMAE £~ = HIEtAE0{0f O] E|O|Z HIEE|O|E

£ /Xl = J&Lich

Hive HEFAE 00l & 7HX| SM0| U&LICH.

« The AWS Glue Data 7}EI21
o 9|8 olm} k| 5t0|E HIE}AE 04

A2 AWS HIEFAE 0{Z2 A 2| Glue H|O|E]| FIEIR2 1

S8 MS3HE S Spark I Hive 22 TAE 4 UALICH AWS Glue CIOJE] 712218 HEIAE
012 AFSBILICH BT HELAE {7t TRt HLE CHE OHEEIA|OIM, MHlA E= CHE ofE 2|3 0l

oM BR5HE HELAE {7 HR3 29 0| TAIS A8 sHE %10l ZALICH AWS AR, H0JE] 7het

270i CHE AHMIEH LIS 2 CIOIE] FHEH 2T A2 7| HE5HAUAI2. AWS Glue CIO|E| 7t 2. &}
Mg LIS AWS Glue 7H2 25, &% AWS Glue 7474

Qi w ”

CISE AMESIESE EMR MEEIA 2dg e £ A&LICH AWS Glue CIO|IE{ Bt 208 & & 5
LEol AWS HH AF2 Sl o EZZ|AH 0| 2 CIE ofjE |7 0|M 2 AWS HH.

E=
CI22 #+ 43I AI2. AWS Glue Data ZIEF 21

OB 7R 2O E Fds5t2{H AEE EMR MHE|A ofE2|7H0|Hd &S MEiFLICH
Spark

EMRStudioE AtE35t0{ EMR MEZ|A Spark OHZE|AHIO|MS 2 22 AMMSH=E T AWS Glue
HO|E ZIEt 2 1= 7|2 HEFAE0{QIL|C}.

= E M85t B SDKs AWS CLIZ Q] A8 sparkSubmit OH7H #4~0f
M spark.hadoop.hive.metastore.client.factory.class 82 &
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https://docs.aws.amazon.com/glue/latest/dg/populate-data-catalog.html
https://aws.amazon.com/glue/pricing
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com.amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactory
MME =+ U&LICH CFS o= & A85to{ Ho|H FIH 21 & Fdsts WHE EoiELICH AWS
CLL

aws emr-serverless start-job-run \
--application-id application-id \
--execution-role-arn job-role-arn \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://DOC-EXAMPLE-BUCKET/code/pyspark/extreme_weather.py",
"sparkSubmitParameters": "--conf
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSGI
--conf spark.driver.cores=1 --conf spark.driver.memory=3g --conf
spark.executor.cores=4 --conf spark.executor.memory=3g"
}
} 1

EE = Spark SparkSession ZEOM M| & =2 BHE [ 0| 282 H¥E = U&LICH

from pyspark.sql import SparkSession

spark = (

SparkSession.buildexr.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

EMRMEHE|IA Hive O E 2|70 2| B2 CIOIE 72 237t 7|2 HEFAE{/ILICH &, EMR M
HEIA Hive OHE 2|70 M0 2r S AR5t Hives HEFAEO HEE SYe HIO|E 7HE 2
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J2o| HiolE ZHEF = 0] Z[S & LICEH AWS 74IJH ofZ 2|7 0|t SYELICH HIo|E ZHEHZaE
HEtAEOIZ ASStT| #I8F 7HeY AHME 2EHRE (VPC) = E 6t &L

Hive HIEFAE O E|O|20{ HAM|ASE{H EHR st &= FII5HML. AWS IAMTHSH AZEof MHEE
Glue 4% AWS Glue.

EMRMBE{Z|A0] CHEF &} A HMAS A5 T AWS Glue Data 7IEI 21

EMRAMEHZIAO| CHE W RF HH HHAE MHH5HE{H
x4
o

2

X ChE A8l 2aelstof ZLich AWS AH|

« AccountA— An AWS | EMRAMHZ|A OHZ 2|7 0o|ME atE 2,

+ AccountB— An AWS H|H 047|0l= a7} 01 U&LICEH AWS EMRAE{EZ|A 2 M-l A HMA
5tE4E Glue Cl|O|E{ 7} EF2 2 Q]LC}.

1. O 2Rt & 7|EF QIBE D7} | Ci|lO|E] FHEf 2 0] ElAA MAME AccountB HZASH=X| &
RISt A A|R. AccountB O] HE2 FIE 20| Z[AA0| CHE 2P E =Y = U= AccountA
Ed nit AY HEtE 204 LICtAccountB.

{
"Version" : "2012-10-17",
"Statement" : [ {
"Effect" : "Allow",
"Principal": {
"AWS": [
"arn:aws:iam::accountA:role/job-runtime-role-A"
11,
"Action" : [

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

A2 AWS HIEFAE 0{Z M 2| Glue TIO|E ZIEIZ 1 104


https://docs.aws.amazon.com/glue/latest/dg/getting-started-access.html
https://docs.aws.amazon.com/glue/latest/dg/getting-started-access.html
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"glue:GetUserDefinedFunctions"
1,
"Resource": ["arn:aws:glue:region:AccountB:catalog"]

3]

2. g0l Hlo|H 72T 2|A20] AMAE £ AccountA AT SH EMR MEHEIA 5] HEHY
&tol| IAM M= F718FL|CH AccountB

"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:GetPartition",
"glue:GetPartitions",
"glue:CreatePartition",
"glue:BatchCreatePartition",
"glue:GetUserDefinedFunctions"

1,

"Resource": ["arn:aws:glue:region:AccountB:catalog"]

—_

3. ol Al AIRHEfLIC Of BFAI= AccountA O] EMR AE{ZIA ohE 2|70l 3ol mat ozt

aws emr-serverless start-job-run \

A2 AWS HIEFAE 0{Z M 2| Glue TIO|E ZIEIZ 1 105
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--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"query": "s3://DOC-EXAMPLE-BUCKET/hive/scripts/create_table.sql",

"parameters": "--hiveconf hive.exec.scratchdir=s3://D0C-EXAMPLE-BUCKET/
hive/scratch --hiveconf hive.metastore.warehouse.dir=s3://DOC-EXAMPLE-BUCKET/
hive/warehouse"

}
'\

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

"classification": "hive-site",
"properties": {
"spark.hadoop.hive.metastore.glue.catalogid": "AccountB-catalog-id"
}
}]
}l
Hive

CH= 0dl2t 20| hive-site BF0|A hive.metastore.glue.catalogid &&2 MYE
LIC}. Replace ##-####-1ID O|O|E ZtE 29| ID /21 AccountB

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"hive": {
"query": "s3://DOC-EXAMPLE-BUCKET/hive/scripts/create_table.sql",
"parameters": "--hiveconf hive.exec.scratchdir=s3://D0C-EXAMPLE-BUCKET/hive/
scratch --hiveconf hive.metastore.warehouse.dir=s3://D0C-EXAMPLE-BUCKET/hive/
warehouse"
}
A\
--configuration-overrides '{
"applicationConfiguration": [{

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

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

}]
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} 1

A2 Al I2d A& AWS Glue Data 7IEI2

Hive 23 2/E0]l 2X JARs ADD JAR M8 F7t8 4 U&LICH 57t T2 A2 AL Al 124 A
2 XS AAI2. AWS Glue CI|O|E{ ZIEFZ2 1.
Q|5 Hive HIEFAE 0] ALE

Amazon Aurora = Amazon for My2t Z2 2|5 5t0|E HEFAE0{0d| 1ZSH = Z EMR ME{EZ|A A
o3 2 5lole =g e £+ Q&L RDS SQL o] MMl ME Amazon RDS Hive HIEFA E 04
E MXstn, QF HEIAEO|E MEFEE EMR AMH{EIA 2g M5t TVPC, AIsHE e M
FLIC.

0% n
¢ |

Q|8 Hive HIEfAE 04 MM

1. BtE7|9o| X|&Eo et Zetol8! MEL0| = Amazon Virtual Private Cloud (AmazonVPC) &
st & A2, VPC

2. M Amazon VPC % Z 208! MEHISZ EMR MHHE|A ofZ 2|70l MAEFAAI2. 2 EMR
MHE|A ofZZ|7o|ME A5 HA] X8t 2t MEUof CH3H Elastic Network Q1E{m| O] A 7}
Z2H|MIELIct vPC O Chg XHE Eot OE S Y HERT QIEH o|A0 AT LICH
Ol 7| 5t o Z 2|7 0|Md0]| HMA Ko7t MSELICH H3 wedof CHEr RhAIE LI =2 VPC 2
X SHAA|IQHMA T4 VPC.

3. AmazonQ| Z 2ol MEylof My SQL Aurora Postgre SQL Cl|O|E{H|0| A & M5t A2,

VPC Amazon RDS Ci|O|E{H|0|AE OtE= E atedo]| CHEF AFAMISH LI 2 Amazon RDS DB Q1A E
A MMHE HESHAAL.

4. Amazon RDS DB QIAEIA £=Hof LI} Q= EHAof 02 EMR ME{E|A E9F 1§ S 2R E{ 9|
JDBC Q42 51886t = My SQL EEE Aurora Cl|O|E{H|0|A 0| Hot T E2 £HSIAMAI2. MH
2lA 2ot O & & StLIoA RDS 2o &0 QIHIRE EcfEof CHEr &l FI7HELICH EMR

8 Z2EZ ZE He LA
25 TCP TCP 3306 emr-serve
rless-sec

urity-group
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https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-hive-metastore-glue.html#emr-hive-glue-considerations-hive
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-hive-metastore-glue.html#emr-hive-glue-considerations-hive
https://docs.aws.amazon.com/vpc/latest/userguide/working-with-vpcs.html#Create-VPC
https://docs.aws.amazon.com/vpc/latest/userguide/working-with-vpcs.html#Create-VPC
https://docs.aws.amazon.com/AmazonRDS/latest/UserGuide/USER_CreateDBInstance.html
https://docs.aws.amazon.com/AmazonRDS/latest/UserGuide/USER_CreateDBInstance.html
https://docs.aws.amazon.com/AmazonRDS/latest/UserGuide/Overview.DBInstance.Modifying.html
https://docs.aws.amazon.com/AmazonRDS/latest/UserGuide/Overview.DBInstance.Modifying.html
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209 M Fd

A& JDBC

Amazon for My RDS 5= Amazon SQL Aurora My QIAEIA 7[8+9| Hive HIEFAE 0101 Q1235
£ EMR AMHEZ|A Spark OHZE[FHo|ME 2 o+E4ﬂd A2 AS5HAAI2. SQL JDBC WE Y --
jars &S| mariadb-connector-java.jar It2tO0|EHE ML S AAIL. spark-submit

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://DOC-EXAMPLE-BUCKET/scripts/spark-jdbc.py",
"sparkSubmitParameters": "--jars s3://DOC-EXAMPLE-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=<JIDBC-Connection-
string>
--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://DOC-EXAMPLE-BUCKET/spark/logs/"

} 1

CtE ZE o|Xl= Amazon?| Hive HIEFAE 012t &5 A &3t= Spark T A3 BIEQILICH RDS

from os.path import expanduser, join, abspath
from pyspark.sql import SparkSession
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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()

SIE MHIA ME

Amazon for My RDS &&= Amazon SQL Aurora My QIAEAE 7|80 2 5= 5H0|E HIEFAE 0]

of QSIS EMR AHHE|A 5t0|2 o ZE2|AI0|ME FEE = UELICEH SQL O|FE A 3t2{H 7|&E
Amazon EMR ZHAEQ| OFAE L ENM AZIZE MHE A™>SHAA|R. 0| EM2 EMR MHE|A
Y A2 Hestete Ol AHEs5tEiE 31& MBH7E U= Amazon EMR 22{AE7t 00| U= B

of 2gtgtL|ct.

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

"sparkSubmitParameters": "--jars s3://DOC-EXAMPLE-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"
}
'\

--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://DOC-EXAMPLE-BUCKET/spark/logs/"
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Ch2 ZE oM Thrift Z2EZ2 AF&5109 Hive HEFAE 040 ¢
AZE (thriftscript.py) &LCt B, 2/ Hive HIEtLAE 0404

hive.metastore.uris 42 Ml of &L|C}.

_L\I

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 2482 T &5t &AL.
A& JDBC

Amazon RDS My SQL EE= Amazon Aurora QIAEA | A 2| Hive C|O|E{H|0|A X|E X|H 3t
= 4% 7|2 HEAE0] FHE MHEoE = JU&LICE

(® Note
Hive| = HIEFAE 0] E|O|= 01 0421 7He| MT|E SA|o| =& = U&LICH F & 7Hof|
HEIAEO HEE B3R5t 42 S8t mIEV\EN E1|O| O|CIE mIE|M| M= BRE A|
o5t = SUE HIEFAE 0] H|O|E0i SAlol MX| LS HAL.

hive-siteEFO0IM CIS 74 E MHH50{ 2|F Hive HEIAE0{E &Mt AMAIL.
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"classification": "hive-site",
"properties": {
"hive.metastore.client.factory.class":
"org.apache.hadoop.hive.qgl.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"

[

TE MHAME

Amazon for My RDS 5= Amazon SQL Aurora M2 7|8t 2 5= 510|E HIEFAE {0 HAZSIE
£ EMR MHE{2|A 5t0|E o EZ|7|0|ME T = U&LICE ySQLinstance O|E A stedH 7|&
Amazon EMR EHAELS| 7|12 “EM TIOE MHE AT AA|IL. 0| SMS 0|0 ME|ZE MB

£ AMgetE Amazon EMR 22{AE{ 7 /1 EMR ME{Z2|A 2 S AF86tede A0l XEHefL
EP.

EMRMHE|ATL HZA AZ|ZE HEFAEO{0 BHAE = UL F hive-site F0 OIS FEE M
MM AL, B Q|8 Hive HIEFAEO0{0M 212 &= JIES hive.metastore.uris 482 AHslot
gl
{
"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"

QIF HEIAEO AL Al 124 ALE
- JDBCMariaDB2t £ &tk|= H|O|E{H|0|AE HIEFAEO{E R HE = U&LICt 0|248F |O|E{H| 0| A
9| o 2 = MariaDB, SQL My Z! Amazon RDS Aurora& G| O|E{H|O|A 7} Q& LICH.

« HEIAEO|E RIS =7|8tE|X| t&LICH HEFAE 047} Hive Q| AZ|OFE Z=7|8HE|X| 2f2 A
2 Hive A7|0F =7 E ASFHM 2.

9[% Hive HIEFAE O] AFE "


https://cwiki.apache.org/confluence/display/Hive/Hive+Schema+Tool
https://cwiki.apache.org/confluence/display/Hive/Hive+Schema+Tool

otOFE EMR Amazon EMR ME{E|A Ab2 ATEA]

+« EMRMHE|AE Kerberos 1E5 2 X|&5HK| k& LICEH Kerberos ¢150| & E 1 & HEAEO]
MHE MHEIA Ant3 = Hive 40} &7 AL & = QA& LICH EMR

;

CIE 29| S3 O|O|E{0d] M A AWS EMRAMHE|A HH

Amazon EMR MHE{Z|A EQd2 StLEolAM AldE &~ U&LICH AWS A™EE X|H5tD CHE BElo]l &
5l= Amazon S3 HHZ!2| H|O|E{of| HMA S =S FAIELICH AWS AHH. O] H 0| X[ HE EMR AME
2| A0 A S30f CHEH A ZH HHAE L MSHE WS HHEEL|CY

EMRAHE|IANAM dEl= U2 S3 HA! M = fIUE J S AEs0{ CHE X 0llA Amazon
S32| C|O|E{ol| HMAE £ U&LICH AWS H .

A =

Amazon EMR ServerlessOf| CHEH &t 7| HMAE HAHS2{H F Mol 23218 AEfof M Hde
2tZ 5o gfL|ch AWS H|H:

+ AccountA— O|%{2 AWS Amazon EMR MEHE[A oHEE[A|0|ME Mgt AN mAt HE AHMA
E M™3st7| ™ol o] Aol ct& & &HIsH ok &LICt.
- Xtdg AlSiElE4E Amazon EMR ME{E|A of Z 2|7 0| A
- OfEZ[A 0| M 2tHE Al™dste= o ERet HEHol
Amazon EMR MHE{Z|A 9| Job THE}Q] @& HHHE B XFHAAIL.

« AccountB— O|Z{2 AWS Amazon EMR AMHE{Z|A Z 40| M M| ASE{E S3 BHZ!0| E04 /U= Al
Melllct.

OIE Xtod AlSH o %E Xl‘k”°|' |__|.| %

S3 BiZ! BAS AL&5hod A|S 7 53 CIO|E{o] AMA AR

of| A S3 BHZ!0d| M| ASHE{H account B from account ACHS XH2HE o] S3 H{Zof| ¢4 Z2EL
C}.account B.

"Version": "2012-10-17",
"Statement": [
{
"Sid": "Example permissions 1",
"Effect": "Allow",
"Principal": {

WA A S3 HAMA 112
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"AWS": "arn:aws:iam::AccountA:root"

.

"Action": [
"s3:ListBucket"

1,

"Resource": [
"arn:aws:s3:::bucket_name_in_AccountB"

"Sid": "Example permissions 2",
"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam: :AccountA:root"
},
"Action": [
"s3:PutObject",
"s3:GetObject",
"s3:DeleteObject"
1,
"Resource": [
"arn:aws:s3:::bucket_name_in_AccountB/*"

S3 HZ! M E AFE e S3 WAL A1 HAM| A0 CHE XEAEH LHE 2 Amazon Simple Storage Service
A& dHEAMO| oA 2: HE! ARKAH HH 7F HZ! HEt 2018 & TSN AIRL.

PUE A S AtEotod H™Y 7k S3 Tl O|Eoi] HA|AsHA AL,

Amazon EMR ServerlessOi| CHEF WAt A& HMAE HHSH= E CHE T2 CHF AssumeRole &f
Ae s E ZdULICH AWS Security Token Service (AWS STS). AWS STS AFEXIE I8l HEtHO|

MeteEl HA R 582 Y + e 2=2H & MH|A QLD 8 A2 1A FHE AE

504 EMR ME{Z|A 2! Amazon S3E API AssumeRole E&E 4= U&LICH

S BAlE IYE AE S AME5H0d MEHE|IAMAM 7 2+ S3 TI|O|E{0l| AAM|ASHE YHE HoiEL]
Ct. EMR

1. Amazon S3 H{Zlg MAstL|Ct.cross-account-bucket, I AAccountB. XtA|EH LIE S
Amazon Simple Storage Service At& HHMHM HZ! HMHE FZ M L. DynamoDBOd| CHEH 3

ST S AF

=) 113


https://docs.aws.amazon.com/AmazonS3/latest/userguide/example-walkthroughs-managing-access-example2.html
https://docs.aws.amazon.com/AmazonS3/latest/gsg/CreatingABucket.html

otOFE EMR Amazon EMR ME{E|A Ab2 ATEA]

2A AHYH HMAE H5HE B2 AccountBo|A DynamoDB Ef|0|2& A4Ad&t ol&L|ch KA
E

gt LHE 2 Amazon DynamoDB 7H& At 2HLHA{ S| DynamoDB E|0

2. MUM|AE £ Q= Cross-Account-Role-B IAM AccountB 3&r2 MM 51 A
account-bucket.

a. ol 292154 A|2. AWS Management Console 0lA IAM £ & LIC} https:/
console.aws.amazon.com/iam/.

b. &S MEHSt T M 2&(Cross-Account-Role-B)2 2 : =
REAIEE LIS2 1AM AFS M-AOIA IAMSIE Mg R XA,

c. BMA Cross-Account-Role-B HEtE X|Hst= IAM HAS M
account-bucket CHE H& MHO|M 2 = UX0|S3 HZ!. & CHS IAM
Account-Role-B AZELIC} KIM|EH LIE S IAMALES ABEMO| IAMEA MM S R XS4 A|
o

—r .

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

"Statement": [

{

"Effect": "Allow",

"Action": "s3:*",

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

]

}

DynamoDB AAM AT} ER$t Z2 WAl H"H DynamoDB Ef|0[20f HMAE HEtE K- S
2 IAM d-E3t AR, O CHF HAE of A2 LICt IAM Cross-Account-Role-B AtAIEH LY
2 A& 2B A2l Amazon DynamoDB: §7 H|O|= 0| CHEF HAHA S8 2 HEFFAAIL. IAM

CI2 2 CrossAccountTable DynamoDB E|O|E 0| CHEF HMAE 5{& 5= HAULICE.

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

{
"Effect": "Allow",

"Action": "dynamodb:*",

LT AF A 114


https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/getting-started-step-1.html
https://console.aws.amazon.com/iam/
https://console.aws.amazon.com/iam/
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/reference_policies_examples_dynamodb_specific-table.html

otOFE EMR Amazon EMR ME{E|A Ab2 ATEA]

"Resource": "arn:aws:dynamodb:MyRegion:AccountB:table/CrossAccountTable"

3. Cross-Account-Role-B 3&toi CHEH A Z| A4 E WERIELICE

a. d&tof CHst AlZ| BHE 76 E{H 2B H 0 M Cross-Account-Role-B 2448t ed&tof| CHEH
IAM 2& 0| M AZ| 27 RS MEdgLCE

b. MZ| 2tA HES MEELICH
=
=

|=H| 6t'™ Job-Execution-Role-A Cross-Account-

= U&LICH

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

{
"Effect": "Allow",
"Principal": {
"AWS": "arn:aws:iam: :AccountA:role/Job-Execution-Role-A"
b
"Action": "sts:AssumeRole"
}

4. Job-Execution-Role-AAccountA1ZHE AWS STS AssumeRoleZ 2 £ Q&= HetCross-
Account-Role-B.

a. IAME2£ 0| AWS A& AccountA, MEHJob-Execution-Role-A.

b. Ct=2 MA B2 S Job-Execution-Role-A0l £7}5t04 Cross-Account-Role-B 3o A
AssumeRole g s{&rLIC}.

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

{

"Effect": "Allow",

"Action": "sts:AssumeRole",

"Resource": "arn:aws:iam::AccountB:role/Cross-Account-Role-B"
}
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StLEO| YIEl U S AH85H0d Aol ZE S3 2440 HMAE £ 20, Amazon EMR 6.11 Of
AoM=E M2 Cte A 7 S3 H{Zlol| HMAE [ 042] IAM Ee L= AIE 4 Ql&LCH
=M

« 5tLtQ]

QUEl A& =2 S3 Z|AA| HMAE =~ Q&LICH
o] R

= = =
. ofpf SIolEl g E8) S3 BlaA0] ANAS £ 2laLich

(o][]

StLto| RIYEl deg = S3 2|40l HMHAE +~ &LICH

IS S S FPstH AIRIEE L efstod 2] MAle|l ZE S3

A
2 A& LCt entryPoint

Er IUE A S AE5t04 A Bl Z & S3 E|AA0] HAM|ASHE{H CHE FEE RI™HGHAAIR.

1. EMRFSTM& fs.s3.customAWSCredentialsProvider £
spark.hadoop.fs.s3.customAWSCredentialsProvider=com.amazonaws.emr.AssumeRoleAW
XEstMA2.

2. Sparke| A< spark.emr-
serverless.driverEnv.ASSUME_ROLE_CREDENTIALS_ROLE_ARN &!
spark.executorEnv.ASSUME_ROLE_CREDENTIALS_ROLE_ARN £ At235t04 ECIO|H & A
7|o| &3 WL E X[-EELC.

3. Hivel| B2 hive.emr-
serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARNtez.am.emr-
serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN, &! tez.task.emr-

serverless.launch.env.ASSUME_ROLE_CREDENTIALS_ROLE_ARN £ Al-23}04 Hive EE}0]|
B, Tez OHZ 2|70 OtAE] & Tez 2 ZHE{|O|LH0| M BHE H+E X|-HELICH

CHS K= QIHE A S AL85tod AE ZF AMAZ EMR MHEIA 2 S AlEf
HoiFLICH

Q'I_l
rr
oz
It
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Amazon EMR AMEE|A Al MTEAM
Spark
CtZ olAl= T A& S ALE504 S30 CHEt WAt AN HAMATL 7S EMR ME{Z|A Spark
2] A2 AlEStE W2 EoiELICt
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":
"spark.hadoop.fs.s3.customAWSCredentialsProvider=com.amazonaws.emr.AssumeRoleAWSCredentials

"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]
}I
Hive
CHS oMl fIYE AY S A8 504 S301| CHEF Wit A HM| AT 7S B EMR ME{E|A Hive &
A S AEets dHE 2oiF LI

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

04 QIUEl oAt 2 E5l S3 2| AA0| HMAE £ QU&LC},

EMRAMHEZ|A 2 2|A 6.11.0 Ol 0= o4 A ZH HZ!of| HMIAE [ o2 IAM LE S HEE 7
A £ U&LICH AE B YIUE A4 0| ME CHE S3 2|AA| HHASHE{T 2] A Al CHS
THEE ABAAIL.

1. EMRFSTM2 fs.s3.customAWSCredentialsProvider 2
com.amazonaws.emr.serverless.credentialsprovider.BucketLevelAssumeRoleCredenti
INESE SOPNE-N

2. S3 HHZ! o|E 0l e A% Bo| IAM A& Z o] DHE S H o
fs.s3.bucketLevelAssumeRoleMapping X|&gLICH 2t
>rolel;bucket2->role2 €LC}.

MO|5t= EMRFS 82
O| & Al0|010F bucketl-

0E S0 HZ!lof| HMASHE arn:aws:iam: :AccountB:role/Cross-Account-Role-B-1 O
E A83t1 bucketl arn:aws:iam: :AccountB:role/Cross-Account-Role-B-2 BH{Z!lof &4
MASHE Ol AF8E £ bucket2 U&LICH CHS 0= o ST A2 S8l AY 7t HMAZR EMR
MHZ|A B A AlZSHE WS 2oiE L Ct.

1 O

N
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m
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Spark

HFHA
o H

CHE M= ofe] =& g S AE50{ EMR AMEHE|A Spark 2] ™S Bt
LICtH

rir
jo
HL
I

04

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.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

CtS o= odE] = UE JFg S AHE 5104 EMR MHE|A Hive 2 ™
LICE.

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"
}
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BA

A\
--configuration-overrides '{
"applicationConfiguration": [{
"classification": "hive-site",
"properties": {
"fs.s3.customAWSCredentialsProvider":

""com.amazonaws.emr.serverless.credentialsprovider.AssumeRoleAWSCredentialsProvider",

"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]

RMHZEIA 27 24 a2

= HEE AFE5tH Amazon EMR ServerlessE AFSE [ &g = = LAl EXE TIEHSt
Zsts ol ==20| E ot

|

LF: %|CH 318 8 T E & LICH

L. FdE x| 8F S ZuRELICH LHS0f| CHAl A= 35HA

QF:S3 HMAT HEEURESLICH B8 S3 E|AA|A B Q] 2HEIQ] 298l 0] S3 HM|A HEHE =
RISHAAIL.

2 & ModuleNotFoundError: O|& 0| X|HEl 2 =0]| §1& L|Ct<module>. EMRAMEHZ|A0{ A{ Python
cto|E2{2|E ME5t= Yol CHEF AL HBME B ESIMAIR

QLF: ™ A& 0| <role name>Qi7{Lt ER B AE BHAHE HYHE|X AU OE b HSgS T2
T gLt

Ol 2F &= ofZE|Fo|M0| FHE 2| 8 Mete 07| Eo EMR MHEIA0AM Eg ME

& = QIS S LIEHHELICH of E2|FH|0|Mo| 2|C 8F KMt SEIMAIR.

F: +EE 20 8T E ZMAELICH LIS ChA| A|=5hA| 2.

ol 2F = oiE2|7A0lMdo| FHE 2/ 8 MEHE Z0HT| HZ 0l EMR MEHEIA0A A 2 LS Al
Ateh = IIS S LIEHHLICH ol Z2l7o|Mel 2|0 & AMEtE sEldAIR.
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QF: S3 HMAT HEE[RAESLICH ERF S3 2[AA0M 2] HEFY] 3¢
O| S3 MM A THEHS EQISIMAIL.

Ol 2F & o] S3 2|20 THEH M A HEH0| 8122 LEEHALICH Shed RHEFY o330l Shedoll T
Q8 S3 BIAAN HHAT & s HEH0| US| HOISHIAIQ. TEFY ofBtoll THE XL LHG 2
=2 o G|

=

ok
B
Q'I_l
>
>
to

Amazon EMR MBE{Z2[A 9| Job THE}Q] 238t

Q& ModuleNotFoundError: O|& 0| X|HE 2= 0| 81&LICt<module>.
EMRAEZ[A04| A Python 2t O|EE{2|E ALSSt= B0 CHE AHS B AM
E AHZTSIAARL.

Ol 2 /£ Python ZE 2 Spark 2ol At E & 9182 LIEHHLICH &2 Python 2H0IEEHEIE 2 Y
off AbRE 4 QU=X| &QISLICH Python 2HOIHB{EIS TH7| &5 gl CHE RHMIEH LB 2 &%
&t A A2 EMRME 2| A0l M Python EtO|E 2] A2517].

<role name>Qi7{L} Z 5t AE| 2 H 2 M™E|X| Ao
O

S

2FE zhdoll XIRBH xhed AEFR of8to| ZXH5HX| 7Lt 4ol EMR AE{2IA Hatoll Tt &
| o4

= L
FAI7F eig & LIEHHLICH IAMI gt o] ERist=X] &Rlstn g ol Az HAME KMoz dER=
x| golstedm o Amazon EMR ME{Z|A O] Job THEIR] 918t X|&ElS X sHAAI2.

2F: S3 AMAT HEEUELICH HR Bt S3 2[AL0M 2] HELY o4& o] S3 MA|A HEHS = elst4 121
Al
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Studio= E£3l EMR MEHHZ|A R CH3lE T 2= Al EMR

e

CHat ol E 2|7 0| M2 CH3H 7|5 0| EMR &8st MHElA of Z 2|7 o[ M LTt Amazon EMR
MHEZ|A CHEHE ol Z 2|7 0|2 AFE 3HH Amazon Studio0lAM #E2|ZlE Jupyter tES Q2 CHSHE
IAEEE AHE £ A&LICH EMR 0| S48l tlo|E| AX|L[o4, Ci|O|E{ Btet R}, Ci| 0| H“7F=
EMR StudioE A& 3t0{ Amazon S3 2! Amazon DynamoDB2} £ 2 H|O|Ef AE0{9| H|0|E ME
AE35to{ ety EME A = JUsLch

EMRAMEZIA Q| CHEFEE OfZ 2[7H0|MH AL AtElle ChS ot Z &L Ct
« O|O|E{ A X|L|0{= EMR Studiol| IDE B2 AISI0{ ETL AZZEEE OtELICH AJREE=E 2
=]

cil0|&0iM HIo|EE &5, 242 I8l CIO|E{E #tet 1, Amazon
Ct.
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w
2
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o
n
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4
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r

« CIO|E AIOIAEIAEE ESE ALE5t0{ HIO|E MEE EMst 7[7 3f& (ML) ZE E SH& Al
71 ClO|E{ MEQ| ol & A XIELICH

+ GlOIE #A7HE CIOIEINE S BA3HT HIKLIA CHAE S} 22 OHEEIA 0144 ATol=3t7|

QI YUY BN ME WS ATRES BELICH
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AMNHE =
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EMRAHHE|AOAM CHEtE HIIZEE ALSSHEdT O
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ook
jo

SEoliof gLCt.
» EMRAmazon EMR 6.14.0 O|& 0 M= MHE|A CHEHE o E 2(7H0]40] K| E LT

- CHEE ol Z2|7l|o| Mol AM|Astn, MES HIZEE AT, EMR Studio®|AM CHetE ES
LIQELICH XtMIEF LIS 2 CHetE KIG 220 8 Hetr B
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= ddotedH 8 et ‘E!%*OI o
2 HXFAAR.

OII

CHElE I3 2E0] ZHest
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CH2H off Z 2|7 o] 40| M| A 5tE{H

EMRStudio®| AL} & &Hed @dod Hete AmELICH RFAIEH LIRS Amazon EMR 22| SHLAA
9| EMR Studio AF2XH H3t 2AI2 &t x5 Al

MHEIAZ EMR M&8t 32

(o)

stol BEHY E S MHBILICH APMIE LIS S Aol BIE Y 3 M4 TS AZSHAINL.

Studio AtEXtof| CHEH IAM EEHof CHS 1t 242 F71 HetE FIHet Al Al
- emr-serverless:AccessInteractiveEndpoints- X|
Astn HAAE = U= MBS Resource F04&LICE O HEH

EMR MHEZ|A of Z2|7i|0|Mof| 32 st= ol 2R ELICH

« iam:PassRole- OHZC|H|O|M0f| ¢1Z2E M AFE3IEd= IAM A d&hof| HMAE £+ = TS
£ HoigrLict. EMRStudio Workspacel A EMR AHHZ|A of Z 2|7 0| Mol 473512 &t
PassRole T&t0| E&rL|C}.

{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "EMRServerlessInteractiveAccess",
"Effect": "Allow",
"Action": "emr-serverless:AccessInteractiveEndpoints",
"Resource": "arn:aws:emr-serverless:Region:account:/applications/*"
},
{
"Sid": "EMRServerlessRuntimeRoleAccess",
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": "interactive-execution-role-ARN",
"Condition": {
"StringLike": {
"iam:PassedToService": "emr-serverless.amazonaws.com"
}
}
}
]
}
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I Al2. AWS Management Console.
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1. 2| Amazon EMR MHE{Z[A A|EFSH7| EHA|of 2t oHEE|FH 0| E M AIL.

2. % CHR EMR StudiolA 2] FdE A|ZHStD EMR AEHE|A ofE 2|7 0|0l HF
2 HAZASL|C} KFAMIEH LI EMRHEH 2|A A|EHSE7| AHMO| 2CHA|0| A CHEHEE 3 2= =Y
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M AIEo| AR5 22 EB|HELICH =8t 88 T2 & 0|2| AlIRHE 1 Workspacedll 24Z248H7| Zof|

£=HIE B2 fX|E =T A&LICH

« EMRAmazon EMR 6.14.0 O|& 0 HE MHE|A CHEt

« EMRStudioE EMR MBZ|A CH3lE o E 2|70t S&tEl st 22I0|HE QLICH EMRAEZE]
A CH3tE o Z2(7H0lMAM = 2] S HY, SQL Explorer, —cESo| Z= e 4] A=-ln 2
2 EMR Studio 7|5 0| X[HZ|X| ¥ &LICt.
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- CH3HE o Z2|7H0| M2 Python 3 PySpark & Spark Scala 722 K| gLCt.

- T CHEHE o Z2|FH0| MM ZICH 25712 SA| tESES A#E & Ql&Lct

- CH3IE 88 =2 30| YE KA ZAER! Jupyter cESE X|JHEE A= X QIE == API QE{T
OlA= gi&LICt

« X[M3SHE AlE Bt EE 8l Ecto|et Ao CHal|l AT =7(8HEl 8T T8t ol E 2|7 0]
ME 0|2| AlEtste Aol Z&LCt o EE|I7H0|ME O|2| AlZFstEH Workspacedll @148 ZH|7} &
A= x| &elsHok gFLct.

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

=
& AlZho| XLt ol ZE[7| 0|44 0] —5EE'L—|EP OR 2HO| UFZ 0| FHE HEY create-
application == update-application U&LIC}.
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spark-defaults & true OfZiE MY AA|R. EMRMEHE[AO| A Lake Formation2 & 443}
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- Jupyter tES 2 &3l Apache Livy A EZQIE0| t5HH @423t 1 Apache LivyQ| QIE{HO|AE
A2 8t04 Apache Spark QI ZEE #E|E 4 &LICH REST
ofZ

» Apache Spark ¥/ 2= 29| L|0|E{E AtE5t= CHSHE
A2 AM8FAAIR.
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« Apache Livy IEZQIEE Sl CHetE I 2= E Al=-lste{H
Mgt 82 H§P3c’>' 20 2R HErE FTSMAIR
T4 Ha
EMRMH{E|A0] HMASHE O 2RFH #EH 2|0i = Apache Livy AEEZQIE| HMASIT OfEZ 2|7
O|Mg A&tz IAM g&of Ctg HetE F7HstofF &huct.

emr-serverless:AccessLivyEndpoints— X|&$t Livy X o E 2|7 0| Moi| HMASHT 44
g & JUe HehE B0 LCt Resource Apache Livy IEZQIE 0| AFHE 758 REST API &
2 Mdsted™ o] HEto| E |t

iam:PassRole— Apache Livy MM 2 dM5t= S0 IAM A™> A& of HMAE = U= HES2 7
OELICH EMRAHEIAE Ol HE S ALE5to I ZEE M-ELICH

emr-serverless:GetDashboardForJobRun— Spark Live Ul & EZ}O|HH 21 213 & MME
T8t 2 £0435t 11 Apache Livy MM Z1to| 22 2 70i CHEF HMA HEHE MSRLICH

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

"Sid": "EMRServerlessInteractiveAccess",

"Effect": "Allow",

"Action": "emr-serverless:AccessLivyEndpoints",

"Resource": "arn:aws:emr-serverless:<AWS_REGION>:account:/applications/*"
b
{

"Sid": "EMRServerlessRuntimeRoleAccess",

"Effect": "Allow",

"Action": "iam:PassRole",

"Resource": "execution-role-ARN",

"Condition": {

"StringlLike": {
"iam:PassedToService": "emr-serverless.amazonaws.com"
}

}
},
{

"Sid": "EMRServerlessDashboardAccess",

"Effect": "Allow",

"Action": "emr-serverless:GetDashboardForJobRun",
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/interactive-workloads.html#interactive-permissions
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"Resource": "arn:aws:emr-serverless:<AWS_REGION>:account:/applications/*"

Sk
1. Apache LivyE X|H5t= OHEE[F|0|ME BtEE{H OIS BYHE A=-ELCE.

aws emr-serverless create-application \

--name my-application-name \

--type 'application-type' \

--release-label <Amazon EMR-release-version>
--interactive-configuration '{"livyEndpointEnabled": true}'

2. EMRAMHEZIA0|A O ZE|FH 0|42 MAI8H £ ofZ2|7]|0|ME A|ZHSl04 Apache Livy AIEZQIE
E MY = JUXF FFLCH

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

0424
[N

= 0 O EE|7|0| M AEE = QIFLICt 4EN7F STARTED £/ Apache Livy ¢IE
Eof HMAE = A&LICt

aws emr-serverless get-application \
--region <AWS_REGION> --application-id >application_id>

3. CH3E AFEstod URL 2 Eof HMASHAAIR.

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

AEXQIETJL EH|E|H AL Atedof et HT2REE MEE = JUELICEH SIGVAZZEZ 2 AHE 5104
A= ZQIEO CiEt ZE Q| MBSt QI8 dllHE MY atoF B LICt CFE W2 AFE5t0{ I3 2
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Apache Livy M/MHE 4445t24H™

serverless.session.executionRoleArn XZ&3HofF & L|Ct C}2 of = 4

LI

AlSH
(=)

240 A

St Jupyter tESE AFE5t0{ CHELE 2{E|

9| conf LIZIO|E{E emr-

MZ POST /sessions

"<executionRoleArn>"

{
"kind": "pyspark",
"heartbeatTimeoutInSecond": 60,
"conf": {
"emr-serverless.session.executionRoleArn":
}
}
CtS E0|ME AH8 71S 8t 2 & Apache Livy API 2 4oi| CHaH A>EEHLICt

API12Ig]|0|M
GET/A|44

POST/session

GET/M|4/ <sessionId >

GET/MIM/ <sessionId /MIA/AE]
DELETE/M|44/ <sessionId >
GET/MIM/ <sessionId /MIM/I"EEM
POST/M|M/ <sessionId /MIMIIEBEM

GET/MIM/ <sessionId /MIM/IEBE A/
<statementId >
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oM XIHE B
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POST/MIM/ <sessionId [MIM//AEHEA/ O MMM XIHE HHE S FATLICEH
<statementId >/’EM/IF|A

Apache Livy IEXZQIEZ
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O

Z2t0|ME0 M Apache Livy EZQIER 2H @EHE Hdl £ J&LICH HTTP 0| H 5tH L E
EE ISHE

S IF0lM ALS Atzilo] = 2 Aoz dde + U&LICH
AN=ZQIEZ Q™S EU7| ™ol HX CtS 2to|2 22§ M X[sHok grL|ct.

pip3 install botocore awscrt requests

Ct

i)
rlo

A=ZRIE XHHTTP 2

fjo

Bl MZ Python 23 2 EQIL|CH

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:ro0le/rolel'}}

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

request.context["payload_signing_enabled"] = False

Al%fst7]
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signer.add_auth(request)
prepped = request.prepare()
r = requests.post(prepped.url, headers=prepped.headers, data=json.dumps(data))

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(r2.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(zr3.json())

### Submit Statement

data = {

Al%fst7]
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'code': "1 + 1"

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

request = AWSRequest(method='POST', url=statements_url, data=json.dumps(data),
headers=headers)

request.context["payload_signing_enabled"] = False

signer.add_auth(request)

prepped = request.prepare()

T4 = requests.post(prepped.url, headers=prepped.headers, data=json.dumps(data))

pprint.pprint(zr4.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(z5.json())

### Delete session

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

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

request.context["payload_signing_enabled"] = False
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signer.add_auth(request)
prepped = request.prepare()
16 = requests.delete(prepped.url, headers=prepped.headers)

pprint.pprint(r6.json())
AUt 3 04% 74
sparkmagic2 &x|5t7| ™o 282 FEHR=X| =QISHM L. AWS sparkmagicg Mx|stE{= IAH

AO| XA BE

1. AX| EHAo [}l sparkmagicE M X[SHMIL. MZ Ul EHAHIBH =6t Elct= ™Mol R2olstM L.

2. sparkmagic Z'd2 AL Xt X|H QIBEAHE K| E QB KE sparkmagic 7' S&5tol ZE
SHO| MHE|T S & = A&LICH SIGv4

3. EMRAIHE|A AL A X|H QIBAHE HR[oHA 2.

pip install emr-serverless-customauth

4. O|M| sparkmagic 7% json TtUO| AFE X} X|'H 1B A} L Apache Livy RIEZQIE 0] URL CHEt &
EE M3t Cg BHEE ArS5to 4 oS FLct.

vim ~/.sparkmagic/config.json

ct

njo

2 MEZ config.json Z+AQIL|C

{
"kernel_python_credentials" : {

"username": "",

"password": "",

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

"auth": "Custom_Auth"

.
"kernel_scala_credentials" : {
"username": ""
"password": "",
"url": "https://<application-id>.livy.emr-serverless-

services.<AWS_REGION>.amazonaws.com",

INESES o 132


https://github.com/jupyter-incubator/sparkmagic?tab=readme-ov-file#installation

otOFE EMR Amazon EMR ME{E|A Ab2 ATEA]

"auth": "Custom_Auth"

iy

"authenticators": {
"None": "sparkmagic.auth.customauth.Authenticator",
"Basic_Access": "sparkmagic.auth.basic.Basic",

"Custom_Auth":
"emr_serverless_customauth.customauthenticator.EMRServerlessCustomSigV4Signer"
.
"livy_session_startup_timeout_seconds": 600,
"ignore_ssl_errors": false

5. Jupyter &S AIZELICH OFX|2F EFA M e AHE R
=3
=

6. It

%%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:r0le/JobExecutionRole"
}

<your code>//Run your code to start the session
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- OmX|Livy AEZQIE= AZEt Am3 2 & X|RFLICH PySpark
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« OfZE[FH[ 0| = 7|

L

MO = autoStopConfig &3tE|0f U&LICE &, 158 S K7 4E
7t £|™ ofZ2|70| 0| R ELICE OR update-application LEO| UL E 0| L HS
create-application & QU&LICH.
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TREIE AEEIX| SME MEE MEIZ RXIstE %o

oY

gLICH OEX[ o™ 7|2 NS oiZ el

B2 AEEIX|IE AI2EEMR MHE|IA 24
712802 EMR MHZ|AE =|CH 302 S9F Amazon EMR & 2| AEZ|X|of o Z 20| 235 o

Mot A MEELCH

® Note

7|2 &M 1™ Amazon0ilM ALEAHE CHAlSt0] 2] EXME SHZEE EMR & gl&LICtH

EMRStudio0ilAM 0] &M & T1E{H o1& 2 M= FASHHAIR. AWS 2 M E m|0|X|9f F7F A7 Al
MoM 30 St 208 EEstedH FHlEtS MEELIC

Ol SM2 Ne{H OIS 2 AISSHAAI2. AWS CLIEHY Al-E MEE )
managedPersistenceMonitoringConfiguration #8& AI3IAAI2.

{
"monitoringConfiguration": {
"managedPersistenceMonitoringConfiguration": {
"enabled": false
}
}
}

Amazon S3 HZ!2 A& & EMR AHHE|IA 2Z

Fe410{ A Amazon S3Z 21 Cl|O|E{E & ste{HH TR 2 HEFQ] d&hof CHst Her Mol Cls ™
st2 metslof gfL|ct 22 3! DOC-EXAMPLE-BUCKET-LOGGING O|EQ 2 HF R AAI2.

"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"s3:PutObject"
1,

"Resource": [
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"arn:aws:s3:::D0C-EXAMPLE-BUCKET-LOGGING/*"

Amazon S3 HZ!MM 238 MESHE S HH6H2{8 AWS CLIE R
s3MonitoringConfiguration 42 AI&3H&AIL. O|FE A F

configuration-overrides M334AI2.

_'_]I.l.
m
-0

{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://DOC-EXAMPLE-BUCKET-LOGGING/logs/"
}
}
}
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EMRME{EIA ZIEIA 7.1.0 O[4 0l ME ASE|Y Shed U U Shedoll ChEt HAIZ BRI/t
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'/applications/<applicationId>/jobs/<jobId>/attempts/<attemptNumber>/"'

Amazone £t EMR M 2|A 2Z CloudWatch

EMRAME{Z|A ofE 2|7 0|Mof 2t XMEE i ofE 7ol ZEaE XHE = CloudWatch &M
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O 2 AmazonS MEHE £ Q&LIC} 0|2 S8l CloudWatch 21 QIAIO|E 4 2lo|E a2
CloudWatch 21 M 7|58
ABIOCRE AER|UE =& Q&LICt OpenSearch

I2E = JA&LICH F7H M & CloudWatch /5 21& CHE Al

EMRAMHE|IAE EtO|H 20 CHEt Azt 2ZE NS ELICH CloudWatch 2H0|E HIY 752 Al

8735} 7{L} CloudWatch CLI tail HHE Sl AAZHSZ2 208 E £ USLICH

EMRAMHZ|AL| AL 7|E2X O 2 CloudWatch 2Z0| H|&HASHE|L|CH & A45t5tEd o] AWS CLI T+

Me & EFHAIAQ.
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AU&LICH PutLogEvents

MEELICH EMR RHMIEH LHE 2

29| AZREZZ o/ AH5ILIR? E HZESHAAIL. CloudWatch 748 AWS re: ZAE.,
2790loi| 28t M8t CloudWatch

ZFo404| M CloudWatch Amazon2 2 21 H|0|E{E ELHE{fd HA ] &HEFQ] ed5tof| Cish H
of C}& et Z&tsHoF g LiCt.

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

"Effect": "Allow",
"Action": [
"logs:DescribelLogGroups"”

"Resource": [
"arn:aws:logs:AWS ##:111122223333:*"

"Effect": "Allow",

"Action": [
"logs:PutLogEvents",
"logs:CreatelogGroup",
"logs:CreatelLogStream",
"logs:DescribelLogStreams"

"Resource": [

"arn:aws:logs:AWS ##:111122223333:1og-group:my-log-group-name:*"

{
"Statement": [
{
15
]
iy
{
15
]
}
]
}
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OfOHE EMR

AWS CLI

Amazon0|M EMR MEE|A 238 CloudWatch M& &t =5 HH5t2{T AWS CLIZ ] M-S Alxte
[ cloudWatchLoggingConfiguration T+ 8& AISstAA|. O|FE A ste{H CtSot 22 78 W
HolE MEetalAl. MEiMoz 20 OF 0|, 21 2EE HFAM 0§, 2O 8 L 2538 7|18

MEg +=x UA&LICH ARN

MEIX 7S X|HSIX| e AR = 208 7|2 2O AEZ N &7 7|2 21 2501 CloudWatch /

L- 7171 HA =2 LS - O

aws/emr-serverless AA|&LICt. /applications/applicationId/jobs/jobId/worker-
type

EMRAMHHE|A 2IE2|A 7.1.0 Ol 0M=E 2EE|Y 2 & L& 2ol CHEt RHAI= & X[HELICH &
A MAIZE 438 R EMR MHE|AE 20 T2 HFAM AL H-E RS2ZE FIHStEE

O o & FEstD £ME 4 &L

'/applications/<applicationId>/jobs/<jobId>/attempts/<attemptNumber>/worker-type'

CI=2 2 EMR MB{2|A2 2] 7|2 ME o 2 Amazon CloudWatch 222 & 445} 5}
£ HoiELIC
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b
I
-1
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|

5]

(@]
e

rr

{
"monitoringConfiguration": {
"cloudWatchLoggingConfiguration": {
"enabled": true
}
}
}

"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
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[a

A =8 E2}0|H] stdout 2! stderr 22 8F H| A& LIC}. CloudWatch CHE 235
Hole B9 EHEE AI85H0 ZdE|o| &t siE 20 |82 XIHE = U&LICH 1logTypes

HoiELICt.

jo

CHe S22 logTypes 40 XIHE 4 2l XIYEE SHeiRt 98

 SPARK_DRIVER : ["STDERR", "STDOUT"]
* SPARK_EXECUTOR : ["STDERR", "STDOUT"]
Hive
« HIVE_DRIVER : ["STDERR", "STDOUT", "HIVE_LOG", "TEZ_AM"]
« TEZ_TASK : ["STDERR"™, "STDOUT", "SYSTEM_LOGS"]

=g 23

Amazon EMR MHE{Z|AE Spark OHZE|7{0|M 219 O|HE 238 TAE £ U&LICH 21 ZE|
O|M2 C|lA3 372 EF XX = U= 8T 21 2 HHste F7| A 2ol 2xE 8l
Zste ol =20| Euct 238 ©#tstH ClA3 MEAE Hofstn Cla30 H ol E2 S0
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Tl SIAE = A
Qoo A M H4E FY £ 2

lI|>

LICH.
23 302 7|EHez gEd3tlH Spark Zr ol 2F AHEE + U&LICH

Spark O|HE 21

@ Note
Spark O|HE 21 ZH|0|M2 2 E Amazon EMR Z!2|A BHHO|A AFE 4= QU&LICH.

EMRServerless= Bt O|HIE 21 nl S MAMSHE CHAl Y& 7ZtZHo 2 0
O|M o|HE 21 U AMHELICH 28 =&t6ilE S3 HZ/o| YZEE 20 FE¢ES FX|
&LCt

Spark OHEZ|AHI0|H 21
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® Note
Spark OfZ2|7|0|M £ 2H|0|M2 ZE Amazon EMR 2|4 BtHo M AL E += &L
Cth.

EMRES MHE|A = EBtO|HRE A™AL (0f: & m) of A3 ofEEZ|7H0|M 2O E =&t AIZILICH
stdout stderr Spark History Server & Live Ul @ 3 & AI&3}04 Studiol| 21 3 & MEd5I0q |
A2 o HMAE = JU&LICH 2O U2 2[4 29| HE HHULICH o|TMe| =8l 21
E He{H 238 MEE M Amazon S3 9 x[E X|'datoF & L|Ct. AbAM|EH LHE 2 Amazon S3 HIIE

AE88HEMR MHEIA 2ZE R XFHAAIL.

Cl2 |0 %4 20 TtU S 32 £ A&LICH EMRAMB{EIAE 15 0iCH Y2 M2 T EIL|C},
olg{gt mo| BQ|= oMBO A 128MB ALO|QL|CE.

<example-S3-logUri>/applications/<application-id>/jobs/<job-id>/SPARK_DRIVER/stderr.gz
CtZ fx|ol= o|™oi &™E mtedo| E04 JU&Llct ZF U2 128MB I LY.

<example-S3-logUri>/applications/<application-id>/jobs/<job-id>/SPARK_DRIVER/archived/
stderr_<index>.gz

Spark A&#87|0|E St S20| MEELICH O] HE2 S3 2202t MBELICH 21 ZH|O|[Me =z
I AmazonOl YZEEI 20 AEE|I2 ?'_75'E|7<| ot&L|CH CloudWatch.

0|l

EMRAMEHZ|A 22
CHaH RHA|Z 2 &4

¥ EHot Mz FEY + JUXSF L o

E22 W Y &0l CfEt HAIZE
Ak 3T Ao 20 BRol HEAE X
a H

EHEEEO7I Z8E

I
r
n =

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

21958
BHElE AEEX|E &8 EMR MHE|A 23 & 535}

A KMS 7|2 BHEIE AEC|XS 208 FE3lsttdH &2 AdS MEE
managedPersistenceMonitoringConfiguration #8& AIE3IAAI2.
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/logging.html#jobs-log-storage-s3-buckets
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/logging.html#jobs-log-storage-s3-buckets
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"monitoringConfiguration": {
"managedPersistenceMonitoringConfiguration" : {
"encryptionKeyArn": "key-arn"

I
no
ol
]

Amazon S3 HHZ!2 A8 EMR AMH{EZ[A 2

Amazon S3 HZ!C| 21& KA KMS 7|2 &5 5t5
s3MonitoringConfiguration 42 AFS3H &AL,

{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://DOC-EXAMPLE-BUCKET-LOGGING/logs/",
"encryptionKeyArn": "key-arn"
}
}
}

Amazong A28 EMR MHE|A 23 &5 3} CloudWatch

CloudWatch AmazonOil M A&l KMS 7|2 218 5 3tsied™ 2] Ase xS m
cloudWatchLoggingConfiguration #4E AFS3HAAIL.

{
"monitoringConfiguration": {
"cloudWatchLoggingConfiguration": {
"enabled": true,
"encryptionKeyArn": "key-arn"
}
}
}
21 g3 stof EHdt HEt
ol 40| LH
¢ 4 ASR Mt
« Amazon S3 2! 22|38 AEE|X|of| CHEt 53} 7| HEt
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« Amazon®| &5 3} 7| # &+ CloudWatch

L4 AR He

Ztlg MESIHLE 20 & ol Z2|7H0|ME EE AL AHE 712 AFSE 8ol Uls Qlofof gfLich.
KMSZ| MAH0|Lt AF2 A}, I8 = dehof CHEE IAM Ao HeHE X|HE £ Q&LICH 2de A
Z3l= AR H KMS 7| Meto] e AL EMR Serverless= 21 M8 ME2 HESHLICE

ME

7| S of Al

CH2 7| 22 kms:GenerateDataKey & of CHEH HEHE N|EELICHkms : Decrypt.

"Effect": "Allow",
"Principal":{
"AWS": "arn:aws:iam::111122223333:user/user-name"
I
"Action": [
"kms:GenerateDataKey",
"kms:Decrypt"
1,

"Resource": "*"

od| Xl 1AM H2=Y

CHS IAM H22 kms:GenerateDatakKey ! of CH8H HEHE MBS ELICkms : Decrypt.

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

"Statement": {

"Effect": "Allow",

"Action": [
"kms:GenerateDataKey",
"kms:Decrypt"

1,

"Resource": "key-arn"

Spark = Tez UIE A|&St2dH AP A O& = H&olC
serverless:GetDashboardForJobRun APl Z0| UM AE 4= QlE HEtE Fodalof &Lt
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e
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{
"Version": "2012-10-17",
"Statement": {
"Effect": "Allow",
"Action": [
"emr-serverless:GetDashboardForJobRun"
]
}
}

Amazon S3 2! 22| AE2|X|o] CHEt &5 35 7| HE

|8 AERKR| EEE S3HAM AN 58 7|12 21
st2 74500k ghct.

82 Ch51t 20l KMS 7| #
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emr-serverless.amazonaws.comE22t x| HE 7|0 CHEF HAHO|M CIS 1t Z 2 HEHE THK|

1 4040F B LICIKMS.

"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 B A2 A 7| XEH0]| aws : SourceArn 274 7|& F7I5tE Zd0| EZ&LICH KMS IAMZ 2
274 7|2 EMR MHEIA7I 8& ARN ZZ2130{|BF KMS 7I1& A& 3= S 5= aws:SourceArn O
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{
"Version": "2012-10-17",
"Statement": {
"Effect": "Allow",
"Action": [
"kms:GenerateDataKey",
"kms:Decrypt"
1,
"Resource": "key-arn"
}
}

Amazon2| &£ 3l 7| T8t CloudWatch

AL,

ol

KMSZ|& 21 150 ARN @3445t24H 2red THEFR] 4&hof CHal CHS 1AM HAE AL

"Version": "2012-10-17",
"Statement": {
"Effect": "Allow",
"Action": [
"logs:AssociateKmsKey"
1,
"Resource": [
"arn:aws:logs:AWS ##:111122223333:1og-group:my-log-group-name:*"

Amazon0ll KMS H&t2 2045t = = KMS 7| HA 2 LM EFL|Ct CloudWatch.

"Version": "2012-10-17",
"Id": "key-default-1",
"Statement":
{
"Effect": "Allow",
"Principal": {
"Service": "logs.AWS ##.amazonaws.com

I,
"Action": [
"kms:Decrypt",
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"kms:GenerateDataKey",

1,

"Resource": "*",
"Condition": {
"ArnLike": {
"kms:EncryptionContext:aws:logs:arn": "arn:aws:logs:AWS #
#:111122223333: %"
}

ototE MHEHE|A Q| otmt x| Log4j2 &4 74 EMR

O] HO|X|o M= oA MEHE|A = ol CHet A& X' Apache Logdj 2.x £EE FTstE YHE
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Amazon EMR 2 2|A 6.8.0 0|40 A= Apache Log4j 2.x &2 A
Mg XIHE = AUsLct o|FEA 5t MHE|A0i| A Spark & 49 -E—Xﬂ% Zt E ot HE#gEI- -’F— UE
LICH EMR O|2H8t £4d8 7 dstedH L 27 & AIEstAAIR. spark-driver-log4j2 spark-
executor-log4j2

A

« A0 CHEl Log4j2 B/
« AT}39| Log4j2 7+ oA
« ME A3 49| Log4dj2

=

. Am30f ChEt Log4j2 24 AbE

Mk

ATt304 CHEE Log4j2 EF

Spark 271 A2 A2l X|Hs2{H oM OIS ERE ASSIAAIL.
applicationConfiguration Logdj2.x £48 F4st2iH OS2 AFE St M AIL. properties

spark-driver-log4j2

O| /= =2t0|H{ log4j2.properties ol Zt2 MAstLICEH
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https://logging.apache.org/log4j/2.x/
https://logging.apache.org/log4j/2.x/
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_Configuration.html#emrserverless-Type-Configuration-properties
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spark-executor-log4j2

Ol ERE A&l logsj2.properties ol U= 2t AHELICH

A1 9| Log4j2 7 oA

CH2 oi|Ml= Spark E2H0|H 2! A& 7|0l CHEt Log4j2 432 AFE X} applicationConfiguration
X435t 7| @5l Spark 22 XMEst= WS Ho{ELICt.

A

Fi2 MEE w7t otz o Z2[ZH0|M =FE M Logdj BFE TAGEAH 2 FXSMAIR. AMHE|
7= oiZEI70|M 7 H EMR

[> 4

9|

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 '{
"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"
}
3,
{
"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"
}
}
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Python
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Example - Python2 £ A1} 3 =210]| Log4j2 AFHE 317

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()

spark.sparkContext._conf.getAll()
sc = spark.sparkContext
log4jlLogger = sc._jvm.org.apache.log4j

LOGGER = log4jlLogger.LogManager.getLogger(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 Tg AI#E mf Satoltol Wl Logdi28 AL HOlSHR CHE THS A Y 4
L|Ct.
{
"classification": "spark-driver-log4j2",
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"properties": {
"rootLogger.level":"error", // only display Spark error logs
"logger.PySparkApp.level": "info",
"logger.PySparkApp.name": "PySparkApp"

Scala
Example - Scalag At& & Spark £ 2401 Log4j2 AHE

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")
logger.error("script logging error logs")

// your code here
spark.stop()

Spark 5ig A& M =2toltiol X7 Log4j28 AFS X Bolsteiw Ohg 742 A8 Y
L|Ct.

o
o>

{
"classification": "spark-driver-log4j2",
"properties": {
"rootLogger.level":"error", // only display Spark error logs
"logger.ExampleClass.level": "info",
"logger.ExampleClass.name": "ExampleClass"
}
}
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A1t 30i CHEt Log4j2 12 Ate

CH2 Log4j2.x £442 Spark ZZ2M|A0| CHsH LAE & gigLIch

» rootLogger.appenderRef.stdout.ref
* appender.console.type

* appender.console.name

* appender.console.target

* appender.console.layout.type

* appender.console.layout.pattern

T8 T U= Logdj2. x HFol| Ciet ZtMEH LIE= of IS FESHAAIL.

log4j2.properties.template GitHub
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ZLEHZ 150


https://github.com/apache/spark/blob/v3.3.0/conf/log4j2.properties.template
https://github.com/apache/spark/blob/v3.3.0/conf/log4j2.properties.template
https://github.com/aws-samples/emr-serverless-samples/tree/main/cloudformation/emr-serverless-cloudwatch-dashboard/
https://github.com/aws-samples/emr-serverless-samples/tree/main/cloudformation/emr-serverless-cloudwatch-dashboard/
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FailedJobs Alnlf aFEfQl &hed ApplicationId
CancellingJobs F A MEfA U= FHY £, ApplicationId
CancelledJobs FAE HEjol A= BHY 2. ApplicationId
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html#gs-console
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c. LCIAZD 0| UI EECH HIF0IAM Spark Ul EEE Hive Tez UIE MEISI0] 2Hd R
£ OHEZ2|7i0| M UIZ O|S§rLct.

T

0%

off &

d. Spark AT 23 E Ee4H Spark UIS| X} Rie= 0S8 ChHE =EtolHel 21 @3
£ MEAELICH Hive QIZI 218 2248 Hive Tez DAG UIOIA siEste 21 38 M
=S AAIL.

3. QTIH Uls ofEE[FAH 0|t 2t 2 El X ol CiEt 28 EedH:
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HE7H U= A S =R LI SUCCESS

C

ofZ2|7o|Me] o Z |70l M2 HE mO| K| M 2l e ME4SHHLE s 24 2] Job
details H O|X|Z2 O|=S&L|C}.

c. C|AaEd|olul EECH2 M0l Spark History Server EE= Persistent Hive Tez UIE M
EiStod 2fd ol &= ofEZ (A 0|H UIZ O|SELICH
d. Spark AEI 238 Hd™ Spark Ule| &AL RS2 O|S 8t CH& OltHel 21 23

cet
E MEiBtLCE Hive 21Xl 238 E22{H Hive Tez DAG UIOIM Y stE 20 23 E M
ESHAAI2.

AWS CLI

E AM&3toqd of Z (7 0] Ulo]| A AM|AHE{H AWS CLI

o AF FOol atedn 2 El 24 R5of CH3H o Z 2|7 0| Ul M| ASHE O] AFEE = URL
UeE IS MMSE{H E S ESHAA|L GetDashboardForJobRunAPI.

aws emr-serverless get-dashboard-for-job-run /
--application-id <application-id> /
--job-run-id <job-id>
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o
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fn
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« Prometheus& OtOFE O{L|X|E MH|A 21T AHO|AE MG A A2, O] Workspacee =& Y E
EOIE A E gLICH AEXZQIE - #Z M7[0f| URL EAIE LIS 7|88 FAAI2. URL EMRA
HElA o Z2|70|M2 M8 URL M & XIZdaHofF &Lct.
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« ZL|E{R 5% 22 Amazon Managed Service for Prometheus0i] Zf Q4 HAf|A #
A Al dgholl Chg HAE FItetAAIR.
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{
"Sid": "AccessToPrometheus",
"Effect": "Allow",
"Action": ["aps:RemoteWrite"],
"Resource": "arn:aws:aps:<AWS_REGION>:<AWS_ACCOUNT_ID>:workspace/<WORKSPACE_ID>"
}
=S
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https://docs.aws.amazon.com/prometheus/latest/userguide/AMP-onboard-create-workspace.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/getting-started.html
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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/v1l/remote_write"

}
3

start-job-run

aws emr-serverless start-job-run \
--application-id <APPPLICATION_ID> \
--execution-role-arn <JOB_EXECUTION_ROLE> \
--job-driver '{
"sparkSubmit": {
"entryPoint": "local:///ust/lib/spark/examples/src/main/python/pi.py",
"entryPointArguments": ["10000"],
"sparkSubmitParameters": "--conf spark.dynamicAllocation.maxExecutors=10"
}
LA
--configuration-overrides '{
"monitoringConfiguration": {
"prometheusMonitoringConfiguration": {
"remoteWriteUrl": "https://aps-workspaces.<AWS_REGION>.amazonaws.com/
workspaces/<WORKSPACE_ID>/api/vl/remote_write"
}

H230] prometheusMonitoringConfiguration Z£&3tMH EMR ME{Z|AE Spark X|EE =25t
0 remoteWriteUrl Prometheus® Amazon Managed Service2| AIEZQIEof A= ofO|HEL} &
A Spark ZrdE Al&aHoF ghL|Ch 23 CHE Prometheus& Amazon Managed Service0ll A Spark X|
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spark.metrics.conf /metrics/Executor/= Z H|E| Prometheus& Amazon £ 2|

.executor.sink.pro A ME|A7F AXIZE2EH HEE
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-'.i’-°'L—|EP 7|8 55.*2 N ES

Spark HE2{0]| CHEF XkMIEH L& 2 Apache Spark HIEZIE & X5 AAL.

1ed A & AE

rr

Ct

0jo

Prometheus& Amazon Managed ServiceE At&35t0{ EMR MHZ|AMHM X|EE =&E [ il

o At A AE A E TEdstAA2.

o MHEZ|ALS} EMR &4 Prometheus® Amazon Z2| MH|AE AIE2517| {8t X CF2 X[ o| A
ot M2 EILICH AWS 2| 047| M Prometheus® Amazon OHL|X|E MHH|AZE YHIMoZ 0|E £+
RigsLICh
AA EH

« Prometheus® Amazon Managed Service|A{ Spark X|EE& &S5 O0|MEE A 5tE{m &
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https://spark.apache.org/docs/3.5.0/monitoring.html#metrics
https://docs.aws.amazon.com/general/latest/gr/prometheus-service.html
https://docs.aws.amazon.com/general/latest/gr/prometheus-service.html
https://docs.aws.amazon.com/servicequotas/latest/userguide/configure-cloudwatch.html
https://docs.aws.amazon.com/servicequotas/latest/userguide/configure-cloudwatch.html
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Serverless
MHE|A Q] MH|A ST E AT X|E EMR
EMRAMH{Z|AE HYUATHO|AN CIS1t 22 MH|A SEEF AL X|EE HAIBLICH AWS/Usage
NE:3 H3E
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EMRMHEIAE M| 7}X| S/ 2| O|HEE LHE HL|C}

- OHZ2|70|M el H4E O|HE — of Z2|70| M| 2 E HEf HAES LHAIZ|= OHEILICH of
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« Ered A8 ZHA|T O|HE — Amazon EMR Serverless Z2|A 7.1.0 O &0l M 2 A#MES AT E
(HotCh 2 dsh= o|HIE JL|Ct

MEZ Mu{Z2|A O|HIE EMR EventBridge
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OfZ 2|70 & Ef HZE O|HE

CHS ol K| O|HIE = CREATING &'EHoi U= OEZ|FH 0|MHE EoiFLICE

"version": "Q",

"id": "9fd3cf79-1ff1-b633-4dd9-34508dcle660",
"detail-type": "EMR Serverless Application State Change",
"source": "aws.emr-serverless",

"account": "123456789012",

"time": "2022-05-31T21:16:31Z",

"region": "us-east-1",

"resources": [],
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"detail": {
"applicationId": "@@0flcbsc6anuij25",
"applicationName": "3965ad@0-8fba-4932-a6c8-ded32786fd42",
"arn": "arn:aws:emr-serverless:us-east-1:111122223333:/
applications/@0flcbsc6anuij25",
"releaselLabel": "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
.
"autoStartConfig": {
"enabled": true

0%
13
oy

olHE

—

Job jél }éFEH el

CHS od|A| O|HIE = SCHEDULED & EHO{AM AEZ O|Sste &ed Al#E H0{ELICH RUNNING

"version": "Q",

"id": "Q@0df3ec6-5dal-36e6-ab71-20f0de68f8a0",
"detail-type": "EMR Serverless Job Run State Change",
"source": "aws.emr-serverless",

"account": "123456789012",

"time": "2022-05-31T21:07:427",

"region": "us-east-1",
"resources": [],
"detail": {

"jobRunId": "00flcbn5g4bb0c@l",

"applicationId": "@0f1982rluukb925",

"arn": "arn:aws:emr-serverless:us-east-1:123456789012:/
applications/00f1982r1uukb925/jobruns/00flcbn5g4bbocol",

"releaselabel": "emr-6.6.0",

"state": "RUNNING",

"previousState": "SCHEDULED",

"createdBy": "arn:aws:sts::123456789012:assumed-role/
TestRole-402dcef3ad14993c15d28263f64381e4cda34775/6622b6233b6d42159c25dd2637346242"

"updatedAt": "2022-05-31T21:07:42.2994877Z",

’
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"createdAt": "2022-05-31T21:07:25.325900Z2"

"version": "Q",

"id": "@0df3ec6-5dal-36e6-ab71-20f0de68f8a0",
"detail-type": "EMR Serverless Job Run Retry",
"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@l1",

"releaselLabel": "emr-6.6.0",

"createdBy": "arn:aws:sts::123456789012:assumed-role/
TestRole-402dcef3ad14993¢c15d28263f64381e4cda34775/6622b6233b6d42f59c25dd2637346242",

"updatedAt": "2022-05-31T21:07:42.29948772",

"createdAt": "2022-05-31T21:07:25.3259007",

//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"
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S0l {2 & X|Hsteds 2laa7t XI-EE et A *”“EI7-ILP Mo X f&LICH dd Al 2l
A0 EY I E RIYotH BlAAE BHE & AEXR XE B AT RIESE A™E L7t gLt

ChE Eols B E I

ok

£ Q1= Amazon EMR MHZ|A 2|AA 7} MEE|0] Q& LICE.

Resource Ei X[ E T ™ME X[ Mo Al EfE AP EE (A
K| (Amazon =of e} =7}
EMR ME{Z|A IHS)
API, AWS CLlI,
ol AWS SDK)
OHZ 2|7i| 0|4 of ofL{R. oHEZEIZ o CreateApp
o4t gtEdEl EY lication

aE #E &2
oMol K==
ste] Agof Mzt
E|%| ef&Lich,

xho] AlSH of| ot of StartJobRun

B0l chtE1 242 7|8 MEhol MSEu

A= Z|CH 507H2| AFS A MM B E 7HE &= U&LICH
Ao chah 2 e 7|= T RSHH sHLo| ZhRF 7HE o= /&L,
A EX 128Kt (-8) LICt UTF
|= -82| RLIZE EXF 256Kt ILICH UTF
- 58kl 2= UTF 82 EHE £ U= 24 <A W L /=+- @ SAFJLICH

- Eja 7lE Bl EXEY & ei&LICH B gfol Bl EXE2 XIEE + UKL null2 x| EHE + €

- B2 719t gf2 HAEXE FEELICH

o AWS:Z|L} Zfoll S ARt Z 2 CHEA 2 ARK T8 S AIE6IX| DHAMAIR. CIS EZ 2O ALE
& = QU&LICH AWS AL,

o>

EfZ et
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M

M A

E Al235t04 Ej &15t7| AWS CLI 2|2 olObE EMR AMH{2|A

API

CIH= 2 AFSSHMI2. AWS CLI EIAAC| EfIE F7H UOIO|IE, LIYE 2 AMA[5HY| Qe HHE E=
Amazon EMR Serverless API 24

Resource Ei X|& Bl e X[
StLt O|& el Bl E F7+5H7HA tag-resource TagResource

Lt SHo{&LICt.

2|0 CHet Ef 38 LEEg list-tags-for-reso ListTagsForResource
LICt. urce

StLt o|&t ol T E ArK[EL untag-resource UntagResource

Ct.

CIS o= 8 AFE3510d 2lAaA0 Ef 2 E XI'E5tHLE i A5t 282 Eo{&ELICt AWS CLI.

7|Z& ofE2|7|ol Mol i1 & KIFgfLCH.

CHE BHE2 7|& ofE 2|70l b0l B2 & XIFgLICH.
aws emr-serverless tag-resource --resource-arn resource_ARN --tags team=devs

7|& ol EE[7ilol M| Ef T & SHAIE LT

ChS BE2 7|& ofZEI7 0| Mol M EfTE ATAMIELICH

CHS BYE2 7|& 2laae HAE ela g LhdefLict

aws emr-serverless list-tags-for-resource --resource-arn resource_ARN

Bl AL
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MHZ|A EEZ|Y EMR
Of Mol A= EMR MEHEIA OHE2IAH01MS AHS Y 2| ULHQI ALS A2l S MYgtvict

S|

« OOFE EMR ME{Z|A0M RFHE 17 AL S}V |

o MHZ|AQ & otutx| EC| AFH2 57| EMR

o MH{2Z|AQ &7/ otutx| ofO|AH T AFR 57| EMR

« EMRMHE|A0{| A Python 2t0|E 22| AHE 57|

« EMRMHHEIAN|M CH 3 Python HHE A 5t7|

« EE} 0SS #l0|3 2t EMR MEE|A AL

+ (O{EZ220M EMR MHEIA &Y HME

o MEHE[A0M Hive ArE X HO| &+ ALE EMR

o EMRAMHZ|IAOIAM AFZ AL XA O|O|X| AR

« olotE Mu{2|A0lM ot x| A1t30i Amazon Redshift £ AFE EMR
« Amazon MH{Z|AE A8 3104 DynamoDBOil 9172 EMR

olO}E EMR ME{Z|A|M RHHF 17 AFE 57|

Amazon EMR 22| Ao ME Java 7t Al () 8 Java 17 HEIIE A SIES EMR M

A 6.11.0 0|4 2
HE|A ATl3 2UE O = U&LICH JVM CHS &Y & SHLEE AF& 35104 SparkE Java 172 +
MIHAAIL.

JAVA_HOME

EMRAHHEIA 6.11.0 0|4 2| JyM HHE A elstedH sliid 8 X 23 B/ 0l JAVA_HOME HHE
M3E + U&LICH spark.emr-serverless.driverEnv spark.executorEnv

x86_64

+ &8 MH35t0d Java 172 Spark EEH0|H] L AR 7|0] JAVA_HOME 7422 X|H 5t &l Al

o e

--conf spark.emr-serverless.driverEnv.JAVA_HOME=/usr/lib/jvm/java-17-amazon-
corretto.x86_64/
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--conf spark.executorEnv.JAVA_HOME=/usr/lib/jvm/java-17-amazon-corretto.x86_64/

arm_64
e £48 dYst0d Java 172 Spark EE10[H & JAVA_HOME &l™&7[o| FE2 2 X|Hst&lAl
o

--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

park-defaults 270 Java 172 X|Z35}0f EMR MHZ|A 6.11.0 O|&f0f| CHEH JVM M-S

A& LT

>~0

x86_64

270l Java 172 X|™HSIMA|L. spark-defaults

{
"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-defaults2®0i Java 172 X|H3I AL

{

"applicationConfiguration": [

{
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"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.aarch64/"

}

MEZ|A o Z2|7i 0|1} &7 Apache Hudi€ AFE3HEd™H EMR

1. Sl Spark & MMM EHREF Spark &2 MM LICE

spark.jars=/usr/lib/hudi/hudi-spark-bundle. jar
spark.serializer=org.apache.spark.serializer.KryoSerializer

2. HudiElO|22 #HE IR ETO0| S7|3t5tE{™ CHE & StLEE XIHSHAA|2. AWS Glue Data
CatalogE HEFAEO{E A3 HLE 2F HEIAEOE TSt MAI2. EMRAHE|AE Hudi
hms |2 2E & Hive El|0|22| §7(|3t ZEE X|HELICI EMRMHEIAE 0| £82 7I2™e
2 Z-9stELict HEtAE0] A% Wedol| CHEt AHMISH LIS 2 2 R ZSHAAIL. HEFAE0] 74

= =2o od™

/A Important
EMRAHZ|AE Hive E|O0|E2| Hudi I 2EE x2|5t7| {8t S7|8t 2EE ]
Z HIVEQL EE= 7|52 X|HstX| et&LICH RHM|S| LotEe{H S7|8t ZEE & E5HA

--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
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EMRAmazon2| Apache Hudi 22|40 CHet REA[EH LI 2 Hudi 2 2|A 7|58 FZSHAAIL.

MHEIA L &7/ otmt x| ofO|AH|{ AF25H7| EMR

ME{Z2|A o Z2|710] M1} & 7H Apache IcebergE AFHE 3248 EMR

1. ol Spark 2 A 2R F Spark S4S A gLICt
spark.jars=/usr/share/aws/iceberg/lib/iceberg-spark3-runtime.jar

2 3 stLHE XIY5t A Al2. AWS Data CatalogE HEIAEO{Z E0[|7HLE 2|5 HEIAENE
MELICH HEtAE 0] Aol CHEt XtMIEH LI8 2 2 FXRSIMA|IR. HEtAE ] T4

Iceberg0l| ArS & HEIAEO] £ E T ESHMAIR. o & S0, EP% A E3tEi= 82 AWS
= &
[== |

Glue Data CatalogE At&35+04 o Z2(71|0|M Mo M Ct

spark.sql.catalog.dev.warehouse=s3://D0C-EXAMPLE-BUCKET/EXAMPLE-PREFIX/
spark.sql.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions
spark.sql.catalog.dev=o0rg.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]

E ME35t= 8% AWS Glue Data CatalogE HEIAEO0{E A& 507 Iceberg & 40i| CHaH CHS ot
2 78 542 X8g = UL

--conf spark.jars=/usr/share/aws/iceberg/lib/iceberg-spark3-runtime.jar,

--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://DOC-EXAMPLE-BUCKET/EXAMPLE-PREFIX/

--conf
spark.hadoop.hive.metastore.client.factory.class=com.amazonaws.glue.catalog.metastore.AWSC

EMRAmazon2| Apache Iceberg Z2|A 0] CHEF XEA|EH LHE 2 Iceberg 2EIA 7|52 FESHAAIL.
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EMRAMEE|A 0| M Python 2tO|E2{E| AM& 57|

T

Amazon EMR Serverless OHZ 2|7 0| H0{| A PySpark 24 A&l i C st Python 2HO|E2HEIE
& 502 W7 |1E = UA&LICt O|E {3l 7I& Python 7|52 AFS 5L, 714 Bt E 2 755t
7{L}, Python 2tO|EEHE|E AFE 5§ PySpark &2 &Y #+48 &= &LICt ol HO[X|HME= 2
M2 g Alg gLt

L

HO|E|E Python 7|5 AFHE

2 & &l Python THZ|X| () X Egg I (.zip) € Spark A

CtE 48 MEsHH Python IHY (. py), &
&LICt. .egg

y)
7|0l YE2EE=5t= Ol AHSE PySpark = U

--conf spark.submit.pyFiles=s3://DOC-EXAMPLE-BUCKET/EXAMPLE-PREFIX/<.py|.egg|.zip file>

B2 PySpark 2ol At 5t 2ol CHEF REMIBH LHE 2 PySpark HIOIE|E 7[5 Al

-
=
>
o

-}

N
0%
ok
oY

mn

A
o

m°l'

PySpark % 40fl AtE & 0424 Python 2tO|EE{2|& 17| EetedH AE|El Python 7t EHE S B

A& LIC

1. Python 7t & 832 F+535lt4
MX |

IS BEE ASELICH EAIE M= HF|XIE scipy 7He &
3 mf7|x|of | X|

X0l SAEFLICH matplotlib

/A Important
EMRAHZ|A0M AHE = At S YT HT Q| Pythong AHE5tE RAHEF Amazon
Linux 2 7, & Amazon ZI2|A 6.6.0€ Python 3.7.100{ M C}2 P2 Aldtisfof &
LICH EMR MHE|A ME 2|2 X|E 2|0 M o|A| Dockerfile2 &2 = U&LICTH
GitHub

# initialize a python virtual environment
python3 -m venv pyspark_venvsource
source pyspark_venvsource/bin/activate

# optionally, ensure pip is up-to-date
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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://DOC-EXAMPLE-BUCKET/EXAMPLE-PREFIX/

# optionally, remove the virtual environment directory
rm -fr pyspark_venvsource

Ab-&stEdH

JP)

Mg H™E 4EHE Spark 2P E MESM L.

1]
ol

2. Python 74 &7

--conf spark.archives=s3://DOC-EXAMPLE-BUCKET/EXAMPLE-PREFIX/
pyspark_venv.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

¢ 2 Python HIO[L{2|E AHZol6tX| eto™ O|™ HH = Mol & ¢Hmf M o] CtE1 2= ™ol
ROt A AIL. --conf spark.executorEnv.PYSPARK_PYTHON=python

rl

Python 7t& 83 & PySpark 2r4of Ar&35t= 2ol CHet ARMEH LHE 2 Virtualenv AFEE & X
St A|2. Spark 22 XMEStE Lol CHE FIt ofdl= 2 HERSIMAIR AT T FA

Python 2tO|EE{E|E AtE == PySpark 24 1

Amazon EMR 2 2|A 6.12.0 O|& 0l ME= F7F A @10| Pandas®t 22 @17| /= Cl0|E{ 1t
sl Python 2}O|EE{2|E MEFES EMR AMHHE|A PySpark 242 2H 78 = A&LCH
NumPyPyArrow

CIS oAM= PySpark 2f4€ QI8 Z Python 2HOIE22IE TH7|ASIE &S HoiELICH
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https://spark.apache.org/docs/latest/api/python/user_guide/python_packaging.html#using-virtualenv
https://pandas.pydata.org/docs/user_guide/index.html
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https://arrow.apache.org/docs/python/index.html
https://numpy.org/doc/stable/user/index.html

ototE EMR
NumPy
NumPy +3, BE, SR AB2I0I 2 71 SIS AT Chit el e 2 S NBete A A
iE g AdsiMR

FEl2 28t Python 2t0|2242|LICt AF&8HE4™ NumPy CH &

import numpy

pandas
pandas= ?/0| 7= E Python 2t0|E {2 LICH. NumPy ECHA 2HO|E2H2|= Ol O|E Bh&FXHoi|AH|
Hlo|E 7+ = I DataFrameCl|O|E 24 =& NS ELICH ECHE ALS5tEdH CHg BHOE A

StM2.
import pandas

PyArrow

PyArrow 2¢d & &4 2 /s HIZ 2| L & dlo|EE
PyArrow CIO|EHE & 4oz Es T Wdts
7|9t 2 gfL|CH AFE5HEd™ PyArrow CHE BES *'3”3“—“3.

import pyarrow

EMRAE{Z| A0 A CHEEH Python HHE AL 517
of AHg AtEil 2|0 = EMRAEZI20] M Python 2t0l= 42| AL 57| Python 7He &7
C

Amazon EMR AMH{2|A oOEZ 2|7 0|42 Amazon EMR ZI2|A0] Z{F7| & E HA Tt
&t24= Python H{ZI2 2 Python 714 &4

2 A8E 4 YBLICH Ol SHME AS

o2 T AAE

L|C}.

Python 7t&f B Z0M 2 dE xME5ted™

1. OIS 01|X1|°| HE A835t0od 7t Bt EE TS AIL. O] oAM= Python 3.9.98 7H4t &4 o
F|x|0ll M %|5t1 O}7}0|EE Amazon S3 -r|7<|01| SALgFLICEH
/A Important

Amazon EMR ZI2|A 7.0.0 O|AE A5t B2

H2|A ol Z 2|7 0| Mol AFR2 5
= 7410 S A8 Amazon Linux 2023 2HZE0{| A H2IS AlZHSY
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2.

Python 7}4f &2

2I2|A 6.15.0 0|5l E AFE3SlE B A8 Amazon Linux 2 8 E0{M CHS HE g A
SHOF EFLICF.

# 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

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

H OH O O OB

# 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

ANEIEE &Y

1
fijo

M35t Spark 2 ME g LC.

jo
[o][]

# note that the archive suffix "environment" is the same as the directory where you
copied the Python binary.

--conf spark.archives=s3://DOC-EXAMPLE-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
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--conf spark.executorEnv.PYSPARK_PYTHON=./environment/bin/python

irtualenv At2 2 & =354

o

PySpark

Python 7}4f &7
MEsts Yol Cist £t olMlE 2 &=t Al

Ehdoll ArE st Edod| CHE REMIEH L& =2 Vv
Al2. Spark =] 2 f =]

mo p

0l

EF OSS 30|32 EMR MEHZ|A A

otO0}E EMR {7 6.9.0 0|4}

(@ Note

Amazon EMR 7.0.0 O| &0l M= Tt O|F
delta-core.jar delta-spark.jar Amazon EMR 7.0.0 O|&&

spark.jar &0 AM X|%&5HoF & LICt.

£ 2 "it= 2El 0|3 3.0.02 AF2ELCt.

A3t B delta-

2 [ 0|4t Delta LakeE =7 m{7|& 5t 7{Lt EMR

Amazon EMR 6.9.0 O|&0{|= Delta Lake7t Z&E|=
MHEZ|A Ed0f| --packages ZECiE MSE E 7t gi&LCt.
1. EMRAMHZ|A ZYE MEE e O 74 £40| JeX| &elstn EEof| CHE o7 He-E =

854 A2, 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

2. Z2ZE delta_sample.py M45to{ EE} EolE M

# delta_sample.py
from pyspark.sql import SparkSession

import uuid

url = "s3://DOC-EXAMPLE-BUCKET/delta-1lake/output/%s/" % str(uuid.uuid4())

spark = SparkSession.builder.appName("DeltaSample").getOrCreate()

## creates a Delta table and outputs to target S3 bucket
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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. A8 AWS CLI, Amazon S3 HHZ!0l delta_sample.py IS Y2 =E§rL|CtH O FH
job-run BHEE AFE35H04 7|& EMR MEHE[A o Z 2|7 0| Mof| 242 ME =Lt

aws s3 cp delta_sample.py s3://DOC-EXAMPLE-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://DOC-EXAMPLE-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"
}
} 1

Delta Lake0l| A Python 2t0|E2{2|E A &tE{H delta-core otolEEEIE 34 ESoE 7 |E

o (=)
St7HLE ALE A X O|O[X|2 ALES5H04 E2HO[EE{E|E F7HE = U&LICH
= E A8350{ delta-core JAR It 0{ M Python 2tO0|EE{2|& SparkContext.addPyFile &

=
=
7te = &L

import glob
from pyspark.sql import SparkSession

spark = SparkSession.builder.getOrCreate()
spark.sparkContext.addPyFile(glob.glob("/usr/share/aws/delta/lib/delta-core_*.jar")[@])

otOtE EMR K7 6.8.0 Ofst

Amazon EMR 6.8.0 O[3t & At83t= 4 Ot BHAHof et EMR MEHE|A OSS o Z 2| 0]M 3t &
M Delta Lake & At 3tAAIL.

otobE EMR %1 6.8.0 0|5} —
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1. Amazon EMR Serverless O Z 2|70 9| Spark HE T & 8t E|= Delta Lakel| LE AA HEE
T=5tedH ZELE GitHub 0|S38104 X|ES MEAA|L.

2. =E} 8lo|a 2tolEEHE|E L Amazon S3 HHZ!ol|l A2 =8FL|Ct AWS A,

3. OHEZIAOIM T40IM EMR MEHEIA SrS MEE U= #4KH tHZ/0] 2= Delta Lake JAR Tt
Ug AL,

--conf spark.jars=s3://DOC-EXAMPLE-BUCKET/jars/delta-core_2.12-1.1.0.jar

FO|

—

4. Wet B[00l YT & % e

ok

2424 MZ PySpark E|AEE ASHM 2.

o

from pyspark import SparkConf, SparkContext
from pyspark.sql import HiveContext, SparkSession

import uuid

conf = SparkConf()

sc = SparkContext(conf=conf)
sqlContext = HiveContext(sc)

url = "s3://DOC-EXAMPLE-BUCKET/delta-lake/output/1.0.1/%s/" % str(uuid.uuid4())

## 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

0fO{E 2 R0 EMR MHZ2|A & NE

otmtx| 0f0{Z 22 9| Amazon 32 A= EMR MHE|A 2UAIE MBS ELC 2mdo|E{ofl CHEH REAl
8t L& 2 Apache Airflow B M| A Amazon EMR MEE|A QIHE|O|E{E FHZESHAIAIL.

£ EmrServerlessCreateApplicationOperator AF&3l04 Spark EE& Hive OHEZ|70|MHE M

Me £+ U&LIcH & AF835t0{ M EmrServerlessStartJobOperator OHZE(7|0|MHM 2 5tLt Of

O X AUZ AEY = UELICH

Airflow 2.2.27} A %|E! Apache Airflow& Amazon Managed Workflow (MWAA) 0|A MK E AL S}
4™ requirements. txt TR0 CtE £2 F7tst0 M TtL 2 ASSHEE MWAA B3 4OolE
SHAAIL.
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apache-airflow-providers-amazon==6.0.0
boto3>=1.23.9
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from datetime import datetime

from airflow import DAG

from airflow.providers.amazon.aws.operators.emr import (
EmrServerlessCreateApplicationOperator,
EmrServerlessStartJobOperator,
EmrServerlessDeleteApplicationOperator,

# Replace these with your correct values
JOB_ROLE_ARN = "arn:aws:iam::account-id:role/emr_serverless_default_role"
S3_LOGS_BUCKET = "DOC-EXAMPLE-BUCKET"

DEFAULT_MONITORING_CONFIG = {
"monitoringConfiguration": {
"s3MonitoringConfiguration": {"logUri": f"s3://DOC-EXAMPLE-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"},
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https://github.com/aws-samples/emr-serverless-samples/tree/main/airflow
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application_id = create_app.output

jobl = EmrServerlessStartJobOperator(

task_id="start_job_1",
application_id=application_id,
execution_role_arn=J0B_ROLE_ARN,
job_driver={

"sparkSubmit": {

"entryPoint": "local:///ust/lib/spark/examples/src/main/python/
pi_fail.py",

}
.
configuration_overrides=DEFAULT_MONITORING_CONFIG,

job2 = EmrServerlessStartJobOperatoxr(
task_id="start_job_2",
application_id=application_id,
execution_role_arn=J0B_ROLE_ARN,
job_driver={
"sparkSubmit": {
"entryPoint": "local:///usr/lib/spark/examples/src/main/python/pi.py",
"entryPointArguments": ["1000"]

1,
configuration_overrides=DEFAULT_MONITORING_CONFIG,

delete_app = EmrServerlessDeleteApplicationOperatoxr(
task_id="delete_app",
application_id=application_id,
trigger_rule="all_done",

(create_app >> [jobl, job2] >> delete_app)

ME{2|A 0| A Hive AFEXF Ho| &+ A2 EMR

Hive AF2 X} & 0| 84 (UDFs) £ AF25tH BlZE £= HZE I1ES #Elst=s M2RXH 842
Ot £ Ql&LICE O] RIS MM MHE 7|1& Amazon EMR Serverless UDF OfZ 2|7i| 0| M1t &7 MES
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A83stod 2| ZntE Ests MY S AAELICt ofE2/7iold B LS YotEedH 2 & Est

- 1 = A
AlA|2. Amazon EMR MEZ|A A|EHSHD|

EMRAMBE{Z|A0| A UDF aE AtE5tE{H

1. MEZZ GitHubUDFEE{™ Z 0|S35IAAI2. EIZXIEEIE 2XM 51 AHE 3B E git 2RIXIZ

gtLICH maven-compiler-pluginZlZ X|EZ|2] pom.xml UM AAE Z & ST
£ YO|O|EStMR. EEBF CHef Java HA 722 2 1.8 YOHIO|ESHAAIR2. mvn package -
DskipTests& A&sto{ MZ0| L& E JAR IS & LICIUDFs.

2. JARIIYUEZ et = OFS BPE AL85t04 S3 Aol ==Lt
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UDF &+ & otLtE AHEE oA U S HGFLICH ol HEl& = udf_example.q ME st
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add jar s3://DOC-EXAMPLE-BUCKET/jars/brickhouse-0.8.2-31S.jar;

CREATE TEMPORARY FUNCTION from_json AS 'brickhouse.udf.json.FromJsonUDF';
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":[@,1,2], "key2":[3,4,5,6], "key3":[7,8,9]1}', map("",
array(cast(@ as int))))["keyl"][2];

4. C}Z Hive ZIdE MESHAAIR.

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

"hive": {
"query": "s3://DOC-EXAMPLE-BUCKET/queries/udf_example.q",
"parameters": "--hiveconf hive.exec.scratchdir=s3://D0C-EXAMPLE-BUCKET/emz-

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"

[a
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https://github.com/jeromebanks/brickhouse
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1,
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://DOC-EXAMPLE-BUCKET/logs/"

} 1

M
o

FO|
!

i}

get-job-runBFHE ALE 504 2 4 El LICH &Ei7t 2 HEE W7 K| ZICH2| A A

2SUCCESS.

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

o424
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Ct

0jo
mjo

AtEstod E3 mtUS CH2Z =7 LI

aws s3 cp --recursive s3://DOC-EXAMPLE-BUCKET/logs/applications/application-id/
jobs/job-id/HIVE_DRIVER/ .

stdout.gzItYe CtZ0t H|RELICEH

{"keyl":[0,1,2], "key2":[3,4,5,6], "key3":[7,8,9]1}
2

EMRAMEHZ|A0AM AFE X} X[ O|0O|X| Al
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o AFE X XI™E Python HE ALS

o ANX}F X|™ Java HEE AFRSHAMI2.

« CIOJE] AO[21A OJO|X|E EESIMIL.

+ Apache Sedona& At&¢8t X|2|3 7 HIO|H ME]

AEX X Python HHH AL

CHE Q| Pythong ALE SIS ALE Xt X|H O[0[X|E BFHE =+ U&LICH o|& S04 Spark 2 oi
Python HHZ 3.102 At&stciH CHE HES A-eLCH

FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:latest
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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 will run the image as hadoop
USER hadoop:hadoop

1

Me MxIstLC).

=5

(][]

Spark 242 M &5t7| 7ol Ct21t 20| Python 74 B A2 AR

--conf spark.emr-serverless.driverEnv.PYSPARK_DRIVER_PYTHON=/usr/local/bin/python3.10
--conf spark.emr-serverless.driverEnv.PYSPARK_PYTHON=/usr/local/bin/python3.10
--conf spark.executorEnv.PYSPARK_PYTHON=/usr/local/bin/python3.10

AMEXF XM Java HEHE AL SIHAMIR.

CHS Ol E Spark 240l Java 112 ALE st AFEX X[ O|0|X|§ UEstE YHE 2oiELICH

FROM public.ecr.aws/emr-serverless/spark/emr-6.9.0:1latest
USER root

# install JDK 11
RUN sudo amazon-linux-extras install java-openjdkll

# EMRS will run the image as hadoop
USER hadoop:hadoop

Spark 212 XME 67| Zof Ch= 1 ZH0| Spark 42 Java 112 AIRSIEE MASHAAIL.

--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-
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CHS oKX= Pandas & o 22 Y™l G|0|H 15 Python I 7|X|E Zefot= WS 20oiFLICH

NumPy

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

# EMR Serverless will run the image as hadoop
USER hadoop:hadoop

Apache Sedona& Ar&eh X|2|S 2t Ol O|E *E|

jo

0

I
r

ClS olXMl= x|2I&7 MEIE {5H Apache SedonaE Z& 3T S O|0|X|IE LESIE &Y
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 will run the image as hadoop
USER hadoop:hadoop

otOtE MHE{Z|A0A ot x| ALt 30 Amazon Redshift S & AIS
EMR

Amazon EMR Z 2|4 6.9.0 O| &0z 2 & & 2|4 0|0|X|ofl Apache Spark@ Amazon Redshift Z+2|
F{E{7} ZEHELICEH o] HHUE{E A28 Amazon EMR AMEHE|A 0| A SparkE AF2 8104 Amazon

olo[E AtO|2A O|OIX|E LES M L. 185


https://aws.amazon.com/emr/features/spark/

otobE EMR Amazon EMR ME{Z|A AHE MM
Redshiftol MY E CIO|EHE M2|E + UELICH SE2 spark-redshift 2E A4 FHHEE 7(g
O 2 gfLCt otohE EMR MHEIA LS| B2, otup x| A1 50| CHEF Amazon Redshift S8/ 0| 7|2 S&
o2 ZEELCH

A
« Ot} X| A1} 3 & Amazon Redshift S &S AF-& 5104 Spark OHE 2| 0| Al
- Apache Spark& Amazon Redshift S &S 2 21&

« Amazon Redshiftofl A 2111 AL 7|

* Spark 4B AL Al 1 AHY 3 A ALY

otmt x| AL} 3 & Amazon Redshift S &2 AF& 3504 Spark OHZ2|70|M A
I.

A

EMRAEZIA 6.9.024 2| 82 AL85H2{H L4 Spark-Redshift 3432 Spark 2ol MEsHoF &
LICt. Redshift 7<IE{ 221 ato|=2{z|2 E% St --jars Ol ASELICH --jars SM0IM X[25
= I:}E ot 2|x|E€ 2 2{™ Apache Spark A& AM0i M Advanced Dependency Management MM 2

Z3tM L.

]]"'

spark-redshift.jar

spark-avro.jar
* RedshiftJDBC. jar

* minimal-json.jar

Amazon EMR Z/2|A 6.10.0 O| &0 ME minimal-json.jar 3440| 2R HX| o 7|[E#HMo
EOE TEHEE ZF 2HAH AIS22 MX[ELICH CHE oMol A= Apache Spark& Amazon
Redshift S & 2 AF&5t0{ Spark OHZE2|7|0|ME2 AlEHst= S EoiELCt

Amazon EMR 6.10.0 +

EMRAMEE|A 22|24 6.10.0 0]&f 2| Apache Spark0il CHEH Amazon Redshift S & & A& 504
Amazon EMR ME{2|A 0] M Spark 242 A|ZHSHAAIL.

spark-submit my_script.py
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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
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Amazon EMR 6.9.0

EMRAHHE|A 2|4 6.9.02| Apache Spark0il CHEH Amazon Redshift S8 2 AFH& 3104 Amazon
EMR AMHH2| A0 A Spark 22 A|Zf6tEd™ CHg ofX[et 20| SME MESHAAIR2--jars. --
jarsE&Mu A LHEE Z2H ool 7|2 AEete Mol R2l5HMAIR. JAR

--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/1lib/
spark-avro.jar, /usr/share/aws/redshift/spark-redshift/lib/minimal-json.jar \

my_script.py

Apache Spark& Amazon Redshift S22 21&

A& AWS Secrets Manager X3 &HE A5t 1T Amazon Redshiftoll 242 5t2{H™

Secrets Manager0ll X}73 £ 2 X{& 5104 Amazon Redshiftol] 2HE15HAH| Q15 5t Spark 2404 A{ O]
E GetSecretValue API 336104 7I 2T E & 4 Ql&Lch

from pyspark.sql import SQLContextimport boto3

sc = # existing SparkContext
sql_context = SQLContext(sc)

secretsmanager_client = boto3.client('secretsmanager',
region_name=os.getenv('AWS_REGION'))
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
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url = "jdbc:redshift://redshifthost:5439/database?user=" + username + "&password="

+ password

# Access to Redshift cluster using Spark

C 20| E A2 3504 Amazon Redshiftoll 215 3t7| JDBC
LHEof AF2 X} O|E T H|H 3 S MAHLICH JDBC URL

0{l A1 Amazon Redshift Cl|O|E{H|O|A O|E 1} & 5 & X|E5t0{ Amazon Redshift 2{AE{0] CHst
Spark 242 QI E + A&LICt JDBC URL

(® Note
off Clo|E{H|o|A Xt 5 BHE ME ot AAM|A HEHO| UE ZE AEXRE AHE ZTofl KA
g URL == AU&LICH URL O] &2 erxgh Mo otL|2 = ditMo = HE K| ef&LCH

ofZ2|7|o|Me| Eeto| EX|7t ot B ChE BAE AE5t0o] AAEX O|F T HIZHZE U &
A& LIt JDBCURL.

jdbc:redshift://redshifthost:5439/database?user=username&password=password

Amazon EMR AMHZ[A 2] A3 oder2 S&FHIAM 7|t Q1B ALE

Amazon EMR MHZ|A 2 2|A 6.9.058 E{ Amazon Redshift JDBC E2}0|H{ 2.1 0|4t 0| - 7Z&0f T{7| &
ElLIC}t. JDBCEEZIO|H] 2.1 O|&OUIMHE &HA| AL Ol &S E RIHSHHLE Z&SHR| A E £ UE
L|C}. JDBC URL

| %45t
o

CHl jdbc:redshift:iam:// A7|0HE KIZE 4 Ql&Lich. 0|2 512 JDBC E2to|#{7t EMR
MHE[A 2Fd Al™ dEh 2 ALE510d KA1 BHE XAS2ER 7IMLLES 'E'S"%'S':. LICt RFM[EF L2
Amazon Redshift Zt2| StHLIA 2| IAM At S HEE AME5HES JDBC EE= ODBC Y14 72 & X5t
AA|2. olof CHEr 0d= CHS 1t URL & LCE

jdbc:redshift:iam://examplecluster.abcl23xyz789.us-west-2.redshift.amazonaws.com:5439/
dev

= 79 B A% ol TR Mete ohan ZaLc

MEE =0l 852 229 &Y o

iy
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https://docs.aws.amazon.com/redshift/latest/mgmt/generating-iam-credentials-configure-jdbc-odbc.html

otOFE EMR Amazon EMR ME{E|A Ab2 ATEA]

&t el Mgl AdEto] et d =

redshift:GetCluste JDBCEZ}0|B{7F Amazon Redshiftol A A3 SHE 7txdE O
rCredentials ZieshLCt.

redshift:DescribeC Amazon Redshift Z22HAEE X|Hsl= 49 E<0|H AWS 2™
luster JDBCURLIE ZQIE CHAI

redshift-serverles JDBCE2HO|H{7F Amazon Redshift AEH{2|A0|AM X}23 ZHE 7}
s:GetCredentials Mee o 2ehuct

redshift-serverles Amazon Redshift MHE|AE AFE5tD 10 2 O& ol &
s:GetWorkgroup X|¥g x|dste 49 €Ut URL

CHE 2 0{| A Amazon Redshiftod] 1235t 7| VPC

VPCa ot2iof = 2 H|X{2El Amazon Redshift 2 AE{ &= = Amazon Redshift AHZ|A 32 E
MY ste 42 Amazon MEHEIA OHEE|FH0|M0| 2L A0 BHAE = ULE VPC HAHES 7 oHOI=
gHLICH EMR MEHEZ|A OHZZ|F| 0|0l A VPC Q422 T A5t dhHol| CHEH AHAIEH LIRS 2 & X5t
AAIR. EMR M4 74 VPC

« Z 2 H|X{2El Amazon Redshift 2 AE{ &£ = Amazon Redshift AHZ|A 2325 0| Z7xe=z2
HMAE &= U= E2, MHE|IA ofEZEFHo|ME MMHE mf HOIERO|7F A2 E! StLF o4&t o] =2}
oltl MEHIZ X|dEe = U&LICH NAT EMR

« I ZH|X{'2El Amazon Redshift 2 A E{ =& Amazon Redshift MHE|A KT E0| SIS Z
CHAM|AE 4 Qi A ol MHE CHZ Amazon Redshift VPC 22{AE{& Amazon Redshift 228
A=xZOlEE MASGHOF HLICH M A T4 VPC EE= Amazon Redshift 22| €L 2] Amazon
Redshift HEHZ|A 0] ¢dZ40f AEE CHE Amazon Redshift JHE|IA KT IES MHEE £+ U&L
Ch. MEHEZ|A ofZ 2|7 0|42 MAdst i X248 meto|d! MEUo| EE{AE & 69 252 HA
&lioF &fLICH EMR

(® Note
IAMZ|EF QIS8 AFE3tT EMR MHHE|A o Z2|70|M4 & Z2tol8! MEUIol| NAT HO|ES
0|7} ¢4ZAx|0] QK| et Zd2 Amazon Redshift BE = Amazon Redshift Serverless2| sHE A
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https://docs.aws.amazon.com/redshift/latest/mgmt/serverless-connecting.html
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HY0|E VPC A= ZQIEE MaSsHol B LI 0F A &t =atolui7t A2 BHS kg 4
JDBC AU&LICH.

Amazon Redshiftoll A @111 AA 7|

Ct2 ZE oAM= dIO|E{ APl &AA2F SparkE PySpark A& 5104 Amazon Redshift G| O|E{tH| O] A 01| A
MEZ Clo|E{E o1 ME O AF2 e LT SaL

Data source API

OlO|E{ PySpark £2A & A8 304 Amazon Redshift G| O|E{H| 0| A0 A A Z C|O|EE |1 M= O
A EFLICH API

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") \
.mode("error") \
.save()
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SparkSQL

PySpark SparkZ A& 3504 Amazon Redshift G| O|E{H|O|A 0| A MEZ C|O|E{E 2

Lch sQL

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}',6 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()

Spark ZAE] AFE Al T2 AFE 2 A[EH AFE

« Amazon8| Spark0lA{ Amazon JDBC Redshift2Z EMR 91Z35t2{8 SSL 74= Zd0| E&LICH
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- Amazon Redshift Z2B{AE{Q| A}74d ZHE C}=20iM B 2l5t= Zd0| E&LICH AWS Secrets
Manager &8 At ILICH AL 2 B ESHAAI2. AWS Secrets Manager 0| € =01 Amazon
Redshiftol] @14357| {8t At4 &

« Amazon Redshift 215 T2t O/E{0l aws_iam_role CHEF mi2tO|E{Q} &7/ IAM L& 2 M
o| E&LLCH.
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« #Xl tempformat Zt2tO|E{= Parquet @42 X|5tK| L& LICE.

« Amazon S3 {Ix|E tempdlr URI Zt2[ZLICt o] YAl CIAEEE|lE RIS 2 HE|L|X| a2, F
7t HIZO| &g = gLt

0

« Amazon Redshift0]l CHEt CHS HE ALE S TedELIct.
« Amazon Redshift 2 AE{0]| CHEt HEE| HMAE RxHESHE Zd0] E&LICEH

« Amazon Redshift ZTAF 2Z1€ 74 Zd0| E&LICt.

« Amazon Redshift % C|O|E{ & 53l & FE 7

ERR
o

I

o>

T

[ul

« Amazon S30i| CHEH CHS HE ALE S 1e{Ect.

- Amazon S3 HZ/0]| Ciet T{E =) AMAE RfESH= 20| E&LCH
« Amazon S3 M & Y S 3H& ALE5t04 AL El Amazon S3 HAE &3 35t6t= W0l E&LICE
« Amazon S3 =& F7| HEE AL&35104 Amazon S3 HZlol| CHEH EE 7 2IE Holste ZWo| £4
L|C}.
oM O|O|X|Z2 7tX{2 I EE =QIFLct Eot2 2|5 Sparkol M

« Amazon2 EMR &4 2
o

A E LA
Amazon S3Z2 2| CIS Q15 g x| K| ‘Bg*ﬁl—llil'.

« MY AWS 7’8 27/ 2| hadoop-env AHA|A 7|
ol

e !

AT AWS 0of /= HMA F| tempdir URI

o

7{4E{ AHE L X|HEl= Th2tole{oll CHEF XEAIEH LI 2 Tt F Elaa

mjn
ik

FZshMR.

« Amazon Redshift 2| LI 2| Apache Spark& Amazon Redshift & &

* Github®| spark-redshift community repository

Amazon MH{Z|AE A& 5104 DynamoDBO| 21ZE EMR

Ol Rt&MolMe O|= X|E 2|3 E(2| 22 HI0|E{E Amazon S3 HZ!of| 2 =38t CHE Amazon AMH
2lA 9| Hive = SparkE At&3101 #2lg = U= EMR Amazon DynamoDB E|O|E £ H|O[EE =
ALEFLICE.
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https://docs.aws.amazon.com/redshift/latest/mgmt/redshift-secrets-manager-integration.html
https://docs.aws.amazon.com/redshift/latest/mgmt/redshift-secrets-manager-integration.html
https://docs.aws.amazon.com/redshift/latest/mgmt/db-auditing.html
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
https://docs.aws.amazon.com/AmazonS3/latest/userguide/object-lifecycle-mgmt.html
https://docs.aws.amazon.com/redshift/latest/mgmt/spark-redshift-connector.html
https://github.com/spark-redshift-community/spark-redshift#readme
https://www.usgs.gov/us-board-on-geographic-names
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1E+A|: Amazon S3 B{Zlo] O|o|E| Y2 E

Amazon S3 HZ!E MA5tE{H Amazon AIE AEE|X| MH|A £ AFE YAl v{Z! M Aof LIt
l= X|ZE [MEAMAIL. o DOC-EXAMPLE-BUCKET CHE 22 E MZ MAMe HHZIQ| O|EC 2 HI2

AAI2. O|Ml EMR MEHE[A o EE|AH 0| Mo M 2tds AEr &H|7F £|/ASLICE

0424
=X~

A83lo MZ HIO|E{ features.zip OF7}0|EE CI2ZE=8fLCH

0jo
mjo

1. Ct

wget https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/samples/

features.zip

2. Oi7tO|EO|M features.txt LS FE6tT Tt XMZ E £ & lgfLCH

unzip features.zip
head features.txt

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

,RIE (), B (k), =0] (TE)

Ral
0%
30
0%
w4

047|M ZF £l HEE&= nRE AEX O|F, At

£ LIEFLICE
3. Amazon S30i HIO|E{ Y2 E

aws s3 cp features.txt s3://DOC-EXAMPLE-BUCKET/features/

2EHA|: sto|=2 El|o|E 4™

Apache Spark EE = HiveE A& 304 Amazon S30| dZE=FE C|O|E{E Z & st= M 5l0|E E|o|E2
Mggulct.
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https://docs.aws.amazon.com/AmazonS3/latest/user-guide/create-bucket.html
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Spark

import org.apache.spark.sql.SparkSession

val sparkSession
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://DOC-EXAMPLE_BUCKET/features';")
&L
™S MAIL.

O|A| mt o] H|0|E{ 2 Hive Ei|0|= 0] R 2%

sparkSession.sql(

Hive
HiveZ Hive El|O|2 2 BtE2{H OIS BHS A=WE
CREATE TABLE hive_features
(feature_id BIGINT,
feature_name STRING ,
feature_class STRING ,
state_alpha STRING,
DOUBLE ,
DOUBLE
BIGINT)

prim_lat_dec
prim_long_dec
elev_in_ft
ROW FORMAT DELIMITED
FIELDS TERMINATED BY '|'
LINES TERMINATED BY '\n'

’

Spark& At&35t04 Hive EIO|E2
SparkSession.builder().enableHiveSupport().getOrCreate()

Cl. features.txt OlO|E{7} E{|O|E 0]

Ql5te{™ ChZ odl ek ZH0| Spark SQL #HEIE
"SELECT state_alpha, COUNT(*) FROM hive_features GROUP BY state_alpha;")

ok
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LOCATION 's3://DOC-EXAMPLE-BUCKET/features';

O|M| mto| 4|o|E{E Z & SH= Hive HIO|E0| MZI&LICH features. txt OIO|E{7} Ef|O|E0]
=X| #Qlste4™ CHS ofl2F Z 0| HiveQL #HEZIE A&ELICE

SELECT state_alpha, COUNT(*) FROM hive_features GROUP BY state_alpha;

3EHAH|: DynamoDBO| Cl|O|E{ S Al
Spark E£= HiveE At&3l04 C|O|E{& M DynamoDB EH|O|2 2 S AHEfLICH
Spark

0|7 Et7A|ol A BHE Hive Ei|0|£ 9| CI|0|E{& DynamoDBZ S AlSt248 DynamoDBZ H|O|E{ S A}
O 1-3EHAHE M= AAIL. 2™ 2t= Af DynamoDB E|0|2 0| M ELIC}. Features 27 CHS
Ct= odlXet 20| A E mo M Z%Y C|0|E{E 2411 DynamoDB HIO|E 2 SAHE = JU&LCt

import com.amazonaws.services.dynamodbv2.model.AttributeValue
import org.apache.hadoop.dynamodb.DynamoDBItemWritable

import org.apache.hadoop.dynamodb.read.DynamoDBInputFormat
import org.apache.hadoop.io.Text

import org.apache.hadoop.mapred.JobConf

import org.apache.spark.SparkContext

import scala.collection.JavaConverters._
object EmrServerlessDynamoDbTest {
def main(args: Array[String]): Unit = {
jobConf.set("dynamodb.input.tableName", "Features")
jobConf.set("dynamodb.output.tableName", "Features")
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://DOC-EXAMPLE-BUCKET/ddb-connector/")
.map(row => {
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https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.CopyDataToDDB.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.CopyDataToDDB.html
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val line = row.split("\\]|")
val item = new DynamoDBItemWritable()

val elevInFt = if (line.length > 6) {
new AttributeValue().withN(line(6))
} else {
new AttributeValue().withNULL(true)

item.setItem(Map(
"feature_id" -> new AttributeValue().withN(1line(0)),
"feature_name" -> new AttributeValue(line(1)),
"feature_class" -> new AttributeValue(line(2)),
"state_alpha" -> new AttributeValue(line(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|™ EtA 0|l BHE Hive E|0|£ 2| T|0|E{€ DynamoDBZ S Al5t24™ DynamoDBZ H|O|E{ S A}
o X|Eg mEMAL.

AEH7|: DynamoDBO{| A Ci|O|E{ #Z|
Spark EE£ HiveE AFE3104 DynamoDB E|0|E2 € #2IE & &Lt

Spark

0|7 EhAH[o| M M4 Tt DynamoDB Ef|0|E0i| A CI|O|E{& 2|5t24 SQL Spark EE= SparkE& AtE
& = JU&LICt MapReduce API

Example — SparkE Al& 304 DynamoDB Ef|0|&& # 2|&LICt SQL

e

el =o = HhaterL|ct

MH>

CtS Spark SQL #E2lE ZE 7|5 ¥ 55 ¢

val dataFrame = sparkSession.sql("SELECT DISTINCT feature_class \

4E+7H|: DynamoDBOl A 2] 19


https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.CopyDataToDDB.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.CopyDataToDDB.html
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FROM ddb_features \
ORDER BY feature_class;")

CHS Spark SQL #2|l= 24t MR E A& etE ZE S0 S5& HrEreLCh

val dataFrame = sparkSession.sql("SELECT feature_name, state_alpha \
FROM ddb_features \
WHERE feature_class = 'Lake' \
AND feature_name LIKE 'M%' \
ORDER BY feature_name;")

Ofr

tote

Atefol S22 wrerstLc

rr
rin

0

CHS Spark SQL #ElE 10tYEC 2 ST S 37 ole =

val 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 — AT} 3 E AF23104 DynamoDB E|0|2 & #Z|&fLIC}H MapReduce API
Ct= MapReduce HEl= 2E 7|5 8 =52 dupdiz=o =2 dgratghLct.

val 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")

CtS MapReduce #ElE EAt MRZE AlEfstE RE E40| 552 gretefLict

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.startswWith("M"))
.map(pair => (pair._2.get("feature_name").getS,
pair._2.get("state_alpha").getS))
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CtS MapReduce #{2l£ 10t o|& 2| £&& 371 o|& Z3¥fst= 2

.sortBy(_._1)
.toDF("feature_name", "state_alpha")

rin

Fol==g gretstLict

val df = sc.hadoopRDD(jobConf, classOf[DynamoDBInputFormat], classOf[Text],

Hive

9|

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")

0| EHAH 0l A BHE DynamoDB E|0|= 2| Ti|O|E{& #2I5t2424 DynamoDB El|0|& 2| Tl 0|E{ #{E|
X

EIE=Hi=FSPNL=}

WA A MM A HH

EMRME{Z|A0] CHEt WRf AE HAMAE MH5I2{0 CHS THAHE 2 AAIL. O] iAo M
AccountA = Amazon EMR MHE|A O Z2[7i|0ldE 4 deh HH 0l = Amazon DynamoDB7} |
%8t AccountB A™ELICE

1. 0l DynamoDB E|O|E2 HMELICt AccountB AtMIEH LIS 2 1EHAH E|0|2 HH S & XA
A2,

2. DynamoDB E|0|Z20] HMAE 4= AccountB U= Cross-Account-Role-B IAM H&E 2 Mo
stL|Ct
=] .

a.

ol 2a2l5t 4 A|2. AWS Management Console MM IAM & 2 LIC} https://
console.aws.amazon.com/iam/.

235t 2 MEHSET 2l M| e g MAMELICICross-Account-Role-B. IAMIE S otEE
gheHof| CHeE AFAIBH LI 2 Al MMM IAME BHET|E R X SHAAI2.

(e}

P 1% DynamoDB E|O|E 0] HMAE = Q= HEHES Foist= IAM HAME MLt
Ct= MAHE of o488 L|C}. IAM Cross-Account-Role-B
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https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.QueryDataInDynamoDB.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/EMRforDynamoDB.Tutorial.QueryDataInDynamoDB.html
https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/getting-started-step-1.html
https://console.aws.amazon.com/iam/
https://console.aws.amazon.com/iam/
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create.html
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CHZ2 CrossAccountTable DynamoDB Ei|O|£ 01 CHEF HA|A HEHS F045t= HRQAUL
Ct.

{"Version": "2012-10-17",
"Statement": [
{"Effect": "Allow",
"Action": "dynamodb:*",

"Resource": "arn:aws:dynamodb:region:AccountB:table/
CrossAccountTable"

}

d. Cross-Account-Role-B &tof CHEF AZ| 27HE HEELICTH

—

dgfoil cHer MZ AHE FHstedH IA
ghof CHEr AlZ| 27| RS ME=E L—IEP

I'HJ

£ 04| M 2EtA: Cross-Account Role-BOi| A A4 A48t

AE| A HES MEISt D CHS HA 2 E FIIHELICE O] Job-Execution-Role-A &
MollAME O] Cross-Account-Role-B &2 AccountA & £ l&L|CH

{"Version": "2012-10-17",
"Statement": [
{"Effect": "Allow",
"Principal”: {"AWS": "arn:aws:iam::AccountA:role/Job-Execution-Role-A"
1,

"Action": "sts:AssumeRole"

-

e. £%& AccountA £ Job-Execution-Role-A &= - STS Assume role MBS H045
M f2Cross-Account-Role-B.

IAMEZ &0 M AWS ™ AccountA, MEHEFLIC}Job-Execution-Role-A. CIS

A HZIE Job-Execution-Role-A0|| F7}3+04 Cross-Account-Role-B 3804 A

AssumeRole X4g s{&rL|C}.

{"Version": "2012-10-17",
"Statement": [
{"Effect": "Allow",
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"Action": "sts:AssumeRole",
"Resource": "arn:aws:iam::AccountB:role/Cross-Account-Role-B"

}

f. 30{ AlO|E com.amazonaws.emr.AssumeRoleAWSCredentialsProvider EF0|A{e}
Z0| 22 AH83t0{ dynamodb. customAWSCredentialsProvider £48& MAELICH
ARNZ}O| QI £ 844~2 ASSUME_ROLE_CREDENTIALS_ROLE_ARN A& #FL|C}. Cross-
Account-Role-B

3. E AM&835}0q Spark EE= Hive 2d2 A™ELICt Job-Execution-Role-A

k=N

DynamoDB HEIE{& OtLt x| ATt 3 2 &7 ALSE e e AL

 SQLSparke AEZ|X| #HER S M2 AHEEt Hive EIlO|E MM S X|pI5HK| et &LICH REMIEH LIS S
Apache Spark &4E M2l Hive HIO|=2| AEE|X| FA! X|HE & ZHMAIL.

m

« SQLSparke= AEZ|X| HEEHE AFEEH STORED BY 22 XIH5HX| et &LICH 2% Hive E|O|2
£ &3l DynamoDB E|O|Z2 1 &5 A &3l2{H HX HiveE ALE35t0 E|0|E 2 HEsIMAI2.

- #|2|2 DynamoDB # 2|2 #&35l7| 2|5 DynamoDB H4E{= Z7A FAICIRS AISE |EP.
04 & A|CH2 2 DynamoDB E|0|£ 2] ZE|M F|of| DHEEl ¥ 7|ZE2 2 HI0|E{E A;aeo

A8 FAICH2 2 Sparket &7H HLUEHE AHSE M2 2HS5tH Sparkdl M= 2&5HX| &

SQL MapReduce API

ol

DynamoDB FHE{& otmt x| 5t0|=2 2t &M AASE e e AL

0

- SELECTHEIE A+8 304 DynamoDBOH IHEEI= 9|5 Hive E0|201 A CIOIEIE 2= 7L ME]
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HO|Zo| Z2H|XMH'IE 17| EF S 2F 4H[E = U&LICH Ol= CHE AL XHoi|AH R%Rl JE
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https://spark.apache.org/docs/latest/sql-data-sources-hive-tables.html#specifying-storage-format-for-hive-tables
https://spark.apache.org/docs/latest/sql-data-sources-hive-tables.html#specifying-storage-format-for-hive-tables
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Z 0| M E = start-job-run B&E hive-site EF0|A dynamodb.max.map.tasks &

2 d™HE + U&LICE o] 2k2 120t I 7Lt Zrotok B LICH HiveZl HEIE MEIE W Z1 Hive

Xl-O 1o
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DynamoDB E{|0|£0{ A 212 dynamodb.max.map.tasks 2| ZtBF AL & LICH.

xFoiHd Ar 7| %{BI2 =X
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« EMRMHE|AQS| Z T M 7| XHE|E 2 DynamoDB E|O|E20]| FMHE & M7 HMEIF S &8 U2 =2
Lt=04 AH&t=HLICH mapreduce. job.maps Hivel| A< 0| 9| 7|22k 2&IL|Ct. 2t A Hive
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« 2EIRE0|Mol Bt — F5to| M2 ChZof ek ZHELICH AWS A8 35H= MH|A. EE8F 5t
£ OIO|E{Q| RIZE, 3|Al F AME, 1 HE 2 FHE HIRE 7IEF 240 CHHA T 20| Y&
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O| M M= Amazon EMR ServerlessE AIEE [ 35 M REIE ME5l= &2 oldlisi= ol =
20| ELct. o] & 2| F=H|o M= Amazon EMR ServerlessZ #4351 7|EE Al26l= WHE Eod

ELICH AWS 2ot A H &4 SEE SFot7| 9l MH[A.
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Amazon EMR MHE{Z|A Q| EoF B ALE|
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® Note
2" MM L8 0| HEE|I= 2 047(0f EA[E 20| x|l 2 Ef7} ob &= /U&LICH ol M
7% BF2 up-to-date 2= AE mazonEMRServerless ServiceRolePolicy & 15tA 2. AWS
Management Console.

T
2

ec2:CreateNetworkInterface

ec2:DeleteNetworkInterface

T
2

T
2

:ec2:DescribeNetworkInterfaces

T
4

:ec2:DescribeSecurityGroups

:ec2:DescribeSubnets

T
2

:ec2:DescribeVpcs

T
2

:ec2:DescribeDhcpOptions

2ot oot
2

T
2

ec2:DescribeRouteTables

2
4

: cloudwatch:PutMetricData

Ct=2 2 ™A AmazonEMRServerlessServiceRolePolicy HAHQIL|C}.

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

"Sid": "EC2PolicyStatement",

"Effect": "Allow",

"Action": [
"ec2:CreateNetworkInterface",
"ec2:DeleteNetworkInterface",
"ec2:DescribeNetworkInterfaces",
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"ec2:DescribeSecurityGroups",
"ec2:DescribeSubnets",
"ec2:DescribeVpcs",
"ec2:DescribeDhcpOptions",
"ec2:DescribeRouteTables"

1,

"Resource": "*"

"Sid": "CloudWatchPolicyStatement",

"Effect": "Allow",

"Action": [
"cloudwatch:PutMetricData"

1,

"Resource": [

i n

1,
"Condition": {
"StringEquals": {
"cloudwatch:namespace": [
"AWS/EMRServerless",
"AWS/Usage"

EMRAIHHE|A HOF |7} o] A& 2 T2 + ULSF ot7| ?lol CtSot 22 A= HHo| of Ao ™

FE[Q&LICH

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

{
"Effect": "Allow",
"Principal": {
"Service": [
"ops.emr-serverless.amazonaws.com"
]
b
"Action": "sts:AssumeRole"
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{
"Effect": "Allow",
"Action": [
"iam:CreateServicelLinkedRole"
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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https://docs.aws.amazon.com/IAM/latest/UserGuide/using-service-linked-roles.html#service-linked-role-permissions
https://docs.aws.amazon.com/IAM/latest/UserGuide/using-service-linked-roles.html#create-service-linked-role
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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": {"StringLike": {"iam:AWSServiceName": "ops.emr-
serverless.amazonaws.com"}}
}
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https://docs.aws.amazon.com/IAM/latest/UserGuide/using-service-linked-roles.html#edit-service-linked-role
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"Effect": "Allow",
"Action": [
"iam:DeleteServicelinkedRole",
"iam:GetServicelinkedRoleDeletionStatus"”
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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https://docs.aws.amazon.com/IAM/latest/UserGuide/using-service-linked-roles.html#delete-service-linked-role
https://docs.aws.amazon.com/general/latest/gr/rande.html
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"Version": "2012-10-17",
"Statement": [
{
"Sid": "ReadAccessForEMRSamples",
"Effect": "Allow",
"Action": [
"s3:GetObject",
"s3:ListBucket"
1,
"Resource": [
"arn:aws:s3:::*.elasticmapreduce",
"arn:aws:s3:::*.elasticmapreduce/*"

"Sid": "FullAccessToS3Bucket",
"Effect": "Allow",
"Action": [
"s3:PutObject",
"s3:GetObject",
"s3:ListBucket",
"s3:DeleteObject"
1,
"Resource": [
"arn:aws:s3:::D0C-EXAMPLE-BUCKET",
"arn:aws:s3:::DOC-EXAMPLE-BUCKET/*"

"Sid": "GlueCreateAndReadDataCatalog",

"Effect": "Allow",

"Action": [
"glue:GetDatabase",
"glue:CreateDatabase",
"glue:GetDataBases",
"glue:CreateTable",
"glue:GetTable",
"glue:UpdateTable",
"glue:DeleteTable",
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"glue:GetTables",

"glue:GetPartition",

"glue:GetPartitions",

"glue:CreatePartition",

"glue:BatchCreatePartition",

"glue:GetUserDefinedFunctions™"
1,

"Resource": ["*"]

-
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{
"Effect": "Allow",
"Action": "iam:PassRole",
"Resource": "arn:aws:iam::1234567890:role/JobRuntimeRoleForEMRServerless"”,

"Condition": {
"StringlLike": {

"iam:PassedToService": "emr-serverless.amazonaws.com"
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_passrole.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-user-permissions.html#emr-studio-advanced-permissions-policy
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-using.html
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{
"Version": "2012-10-17",
"Statement": [
{

"Sid": "EMRServerlessActions",

"Effect": "Allow",

"Action": [
"emr-serverless:CreateApplication",
"emr-serverless:UpdateApplication",
"emr-serverless:DeleteApplication",
"emr-serverless:ListApplications",
"emr-serverless:GetApplication",
"emr-serverless:StartApplication",
"emr-serverless:StopApplication”,
"emr-serverless:StartJobRun",
"emr-serverless:CancelJobRun",
"emr-serverless:ListJobRuns",
"emr-serverless:GetJobRun"

1)

"Resource": "*"

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

"Statement": [

{
"Sid": "AllowEC2ENICreationWithEMRTags",
"Effect": "Allow",
"Action": [
ec2:CreateNetworkInterface"
1,
"Resource": [
"arn:aws:ec2:*:*:network-interface/*"
1,
"Condition": {
"StringEquals": {
"aws:CalledVialast": "ops.emr-serverless.amazonaws.com
}
}

EMRAMHE|IA HMAE EH HEH S Z XN|EH5HE{H
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{
"Sid": "AllowEC2ENICreationInSubnetAndSecurityGroupWithEMRTags"
"Effect": "Allow",
"Action": [
ec2:CreateNetworkInterface
1,
"Resource": [
arn:aws:ec2:*:*:subnet/*"
arn:aws:ec2:*:*:security-group/*"
1,
"Condition": {
"StringEquals": {
"aws:ResourceTag/KEY": "VALUE"
}
}
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"Sid":"AllowEMRServerlessServicelLinkedRoleCreation",
"Effect":"Allow",

"Action":"iam:CreateServicelLinkedRole"
"Resource"'"arn.aws.lam..account—ld.role/aws—service—role/ops.emr—
serverless.amazonaws.com/AWSServiceRoleForAmazonEMRServerless"

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

{

"Sid": "EMRServerlessActions",

"Effect": "Allow",

"Action": [
"emr-serverless:ListApplications",
"emr-serverless:GetApplication",
"emr-serverless:StartApplication",
"emr-serverless:StartJobRun",
"emr-serverless:CancelJobRun",
"emr-serverless:ListJobRuns",
"emr-serverless:GetJobRun"

1,

"Resource": "*"

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

"Sid": "EMRServerlessActions",

"Effect": "Allow",

"Action": [
"emr-serverless:ListApplications",
"emr-serverless:GetApplication",
"emr-serverless:StartApplication",
"emr-serverless:StartJobRun",
"emr-serverless:CancelJobRun",
"emr-serverless:ListJobRuns",
"emr-serverless:GetJobRun"

1,

"Resource": "*",

"Condition": {

"StringEquals": {
"aws:ResourceTag/Team": "team-name"
}
}
}
]
}
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https://docs.aws.amazon.com/IAM/latest/UserGuide/
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"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"emr-serverless:GetApplication"
1,
"Resource": "*",
"Condition": {
"StringEquals": {
"emr-serverless:ResourceTag/department": "dev"
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"Condition": {
"StringEquals": {
"emr-serverless:ResourceTag/department": ["dev", "test"]
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"Version": "2012-10-17",
"Statement": [

{
"Effect": "Allow",
"Action": [
"emr-serverless:CreateApplication”
1)
"Resource": "*",
"Condition": {
"StringEquals": {
"emr-serverless:RequestTag/department": "dev"
}
}
}
]
}
CHe % Mol OHE 1A 01M0] OfiH 2t0IE ZEE 4 U department EAI7} 2l B0
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{
"Version": "2012-10-17",
"Statement": [
{
"Effect": "Allow",
"Action": [
"emr-serverless:CreateApplication”
1,
"Resource": "*",
"Condition": {
"Null": {
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"emr-serverless:RequestTag/department": "false"
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"Version": "2012-10-17",
"Statement": [

{

"Effect": "Deny",

"Action": [
"emr-serverless:TagResource",
"emr-serverless:UntagResource"

1,

"Resource": "*",

"Condition": {
"StringNotEquals": {

"emr-serverless:ResourceTag/department": "dev"
}
}
}
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create-console.html
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https://docs.aws.amazon.com/service-authorization/latest/reference/list_amazonelasticmapreduce.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#aws-managed-policies
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_job-functions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_condition.html
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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",
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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
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html
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"iam:ListUsers"

1,

"Resource": "*"
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aws emr-serverless create-application \
--release-label emr-7.2.0 \
--runtime-configuration '{
"classification": "spark-defaults",
"properties": {

"spark.emr-serverless.lakeformation.enabled": "true"
}
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--type "SPARK"
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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

otOFE EMR Amazon EMR ME{E|A Ab2 ATEA]

AWS Glue APIs & 2|A A O|O|E| 7}Et2 1 (SELECT) o] Ef|lo|20f HMAE 4 Q)= Lake Formation

Teho| et 2Fdod| CHEF IAM T8H0| @™ glue:Get* API 2r40| Alui gLt
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$F of| | HEHQILICEH AWS Glue API H$H 2! Lake Formation Al A 8t

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

"Sid": "ScriptAccess",

"Effect": "Allow",

"Action": [

"s3:GetObject",
"s3:ListBucket"

1,

"Resource": [
"arn:aws:s3:::*.DOC-EXAMPLE-BUCKET/scripts",
"arn:aws:s3:::*.DOC-EXAMPLE-BUCKET/*" ]

.
{
"Sid": "LoggingAccess",
"Effect": "Allow",
"Action": [
"s3:PutObject"
1,
"Resource": [
"arn:aws:s3:::DOC-EXAMPLE-BUCKET/logs/*"

]
.
{
"Sid": "GlueCatalogAccess",
"Effect": "Allow",
"Action": [
"glue:Get*",
"glue:Create*",
"glue:Update*"
1,
"Resource": ["*"]
.
{

"Sid": "LakeFormationAccess",
"Effect": "Allow",
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"Action": [
"lakeformation:GetDataAccess"

]I

"Resource": ["*"]
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glue.<REGION>.amazonaws.com
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EMR MHE|A ofE2[AH|0[MS BHEE{H ALS AL X|H M AHE S MEfet OS2 ol EEI7H0|M &
2astn oh22 =L ClruntimeConfiguration.

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"

JHed Ant3 =HQd AldHof CHal A5 TLS ¢

S 3 E gdstsltiH E ALSE
spark.ssl.internode.enabled trueZ A5t & A|2. spark-

submit

--conf spark.ssl.internode.enabled=true
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Al E ZBME H|Z Q| SecretName O|§ 22 HH A A|L. 5HO|Z 1} Secrets Manager7t H|Z &
of Z7bat 044 ol BAHE A2 EEBILICH ARN AHMIBH LIS S AIS S M4 Wl EHelg & E
SHAAIL.
ol MMl L§g
« H|Y &=X X|H - Spark
« AR BlHEA X|H - Hive
HIZ & & x|’ - Spark
Example — Spark2| 2|5 Hive HE}AE 0] ZAI|T 2| 0|Mo| A|IZ R BlHHAE X|IHELCH
aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
"sparkSubmit": {
"entryPoint": "s3://DOC-EXAMPLE-BUCKET/scripts/spark-jdbc.py",
"sparkSubmitParameters": "--jars s3://DOC-EXAMPLE-BUCKET/mariadb-connector-
java.jar
--conf
spark.hadoop.javax.jdo.option.ConnectionDriverName=org.mariadb.jdbc.Driver
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--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"
}
AN
--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://DOC-EXAMPLE-BUCKET/spark/logs/"

} 1

Example — 270 2|F Hive HEtAE 0] F4dof CHE H|Z & EE X ELICt spark-defaults

"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"
"spark.hadoop.javax.jdo.option.ConnectionUserName":"connection-user-name"
"spark.hadoop.javax.jdo.option.ConnectionPassword":
"EMR.secret@SecretName",

}

AR A X - Hive
Example — Hive2| 2|F Hive HEtAE 0] L H0|MH HIH HZE XI-HELICH

aws emr-serverless start-job-run \
--application-id "application-id" \
--execution-role-arn "job-role-arn" \
--job-driver '{
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"hive": {
"query": "s3://DOC-EXAMPLE-BUCKET/emr-serverless-hive/query/hive-query.ql",
"parameters": "--hiveconf hive.exec.scratchdir=s3://D0C-EXAMPLE-BUCKET/emr-

serverless-hive/hive/scratch

--hiveconf hive.metastore.warehouse.dir=s3://D0OC-EXAMPLE-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"
}
A\
--configuration-overrides '{
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://EXAMPLE-LOG-BUCKET"

} 1

Example — 27 0{ 2|% Hive HEIAE 0] Fdof CHEr HIZ HEE XI™HELICH hive-site

"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": "EMR.secret@SecretName"
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#

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

"Effect": "Allow",

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

1,

"Principal": {

"Service": [
"emr-serverless.amazonaws.com"
]
3,

"Resource": [

Hxn
1,
"Condition": {
"StringEquals": {
"aws:SourceArn": "arn:aws:emr-serverless:AWS ##:aws_account_id:/
applications/applicationId"

174 gl H|ZEHE ol CisH CHS HAME 28 5to HIHHS E S AMAI2. AWS Key
Management Service (AWS KMS) 7|:
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Amazon EMR AHZ|A AHE MEAM

"Sid": "Allow EMR Serverless to use the key for decrypting secrets",
"Effect": "Allow",
"Principal": {
"Service": [
"emr-serverless.amazonaws.com"

1,
"Action": [

"kms:Decrypt",

"kms:DescribeKey"
1,
"Resource": "*",
"Condition": {

"StringEquals": {

"kms:ViaService": "secretsmanager.AWS ##.amazonaws.com"

[
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S3 Access GrantsE AI25tE O] ZR st T4 IAM HEt2 Z&sln Cl22 T &5 AMAIL.

s3:GetDataAccess s3:GetAccessGrantsInstanceForPrefix

O_l

"Effect": "Allow",
"Action": [
"s3:GetDataAccess",
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"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| & HMAE =
S3 Access Grants2| ™
Ct.

2. CH2 0d2 Z'0] Amazon EMR ZI2|A B4|0|E£0] 6.15.0 0|4 0|1 spark-defaults ERE A2
5104 EMR MHZ|A OHZ 27|01 AIRELICEH red textol 2tE A8 AlLtEI20l MEtst gt

O Z HHAM2.

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",
"entryPointArguments": ["s3://DOC-EXAMPLE-BUCKET-OUTPUT/

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"
}
]

} 1
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"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": "012345678910",
"userName": "Admin"
},
"webIdFederationData": {3},
"attributes": {
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"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": "1234567890abcdefQ",

"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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