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AT HBIRARIELBRE , Apache Iceberg IRIEREIANBLUERENINEE , IBCERHANRELNE
BAH , BEMARXE Amazon Simple Storage Service (Amazon S3) B EER KN T,

Apache Iceberg &t
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https://aws.amazon.com/s3
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XHo
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Iceberg ThEERIEFMEFA , 552 B Apache Iceberg X5,

AWS 3z # Apache Iceberg
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https://parquet.apache.org/
https://avro.apache.org/
https://orc.apache.org/
https://iceberg.apache.org/docs/latest/
https://aws.amazon.com/pm/emr/
https://aws.amazon.com/athena/
https://aws.amazon.com/athena/
https://aws.amazon.com/pm/redshift/
https://aws.amazon.com/glue/
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Iceberg HE,

« Amazon S3 REMAM, ATAM. TEREME. T2, SREMNEXRIIE K EREENINR
VB, Iceberg WERETMEE 518 Amazon S3 EME S , WX ¥ Iceberg XHH I HWHFZ

Amazon S3 Th#E,

« Amazon EMRis 2 — B ABUIRERF X , BAREA Apache Spark, Flink, Trino # Hive ZBKERE
MRIGHREN PB IRERERE, EHX /M AMMEEEET, Amazon EMR FJLATE BETH Amazon Elastic
Compute Cloud (Amazon EC2) #£. Amazon Elastic Kubernetes Service (Amazon EKS) AWS
Outposts= Amazon EMR Serverless E#1T,

« Amazon Athenais R AR RBIREBAERNEARSES N2 TRKE. ©XEBBRERKNE
REX , WEHABL, BENSFRNRINTEMEMEN PB ERl, Athena 5B Iceberg FIFEEL, B
FEiE. EAM DDL EHEREFEERE , IFH AWS Glue Data Catalog Iceberg FEZHER o

« Amazon Redshift 2—#& PB fkiEmERBRE , XEEFLNEMMRSFIHEEIE, Amazon
Redshift Spectrum T LAZE @ 5t AWS Glue Data Catalog 3 ZHFE Amazon S3 LI/ P& K
. Redshift Spectrum 118 Iceberg A FHK R

« AWS GlueR—REBEMRBERZARYE , TELERRMIRE, £F, BINEAKREZERE
MER , AT, HES8E (ML) MERREXBE®. AWS Glue 3.0 fIEHIRAZEE RHHN
Iceberg 2248, &I LAEA AWS Glue £ Amazon S3 HHY Iceberg ERIR E#ITEEMNE ARE |

AWS 3 #% Apache Iceberg 4


https://iceberg.apache.org/docs/latest/aws/#s3-fileio
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HAEA KEA Iceberg ERIFE AWS Glue Data Catalog, thXEBHAIRE | HlINiE A, E#H. Spark
&M Spark E A,

« AWS Glue Data CatalogiZ#t X 8 Iceberg ERI &M Hive FEFHEHBER B $FR%,
« AWS Glue fr B EN IR B B L LLTE HEE Iceberg ERlFR AWS Glue Data Catalog.

« Amazon Data Firehose R —HEZERYE , ISR ERERNRINZEB M , Fl0
Amazon S3, Amazon Redshift, Amazon OpenSearch Service, Amazon OpenSearch
Serverless, Splunk, Apache Iceberg EXlk , AR BN E=SREMLERBEENEMBE] HTTP
= HTTP %% , @& Datadog., Dynatrace, LogicMonitor, MongoDB, New Relic, Coralogix #
Elastic, £/ Firehose , BFFERBTEABRANERER. BENERELERFREAILERE
JAZE Firehose , EMEBRERBBHRNELIEEN BN, BB AL Firehose BREAERXNEHR
AEBRENER,

- Amazon SageMaker Al X #EF A Iceberg #&X7E Amazon SageMaker Al Feature Store Hf#17Ih B
=

Z<o

« AWS Lake Formationi2 £ FERE R HY H S M B HAFEURHIFF ) , @FE Athena = Amazon Redshift
FEFA Iceberg ERlR, ZEE#—F 7 #E Iceberg ERIRMFAIZE | 5528 Lake Formation X
#o

AWS EB X & Iceberg WEZIRE , BEREFEELREELAIEENWER, T%/S&EE Amazon
EMR #1 2L % Amazon Athena SQL L& Spark AWS Glue ( #t X FEBILER ) . T—HEENA
Athena SQL ##) Iceberg X &,

AWS X # Apache Iceberg 5


https://docs.aws.amazon.com/lake-formation/latest/dg/working-with-services.html
https://docs.aws.amazon.com/lake-formation/latest/dg/working-with-services.html
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£ Amazon Athena SQL = B %4 5 F Brf R &5 K LU =

Amazon Athena % Apache JKILIRHERBI XK. BRTERE Athena 5283 XY AP — B R HY AR
BREGRGN  REZETOHMSRIERETER Iceberg, AHRAIE Athena PRI BRI RIE
BENE. MEFHEER , F2EAERBERMNER Athena SQL £ H Apache KILE R K,

&AL AWS BBEATRENSIZERIZKILER, ELEREEE T AWS R, HEMEM Athena SQL
BUENE—EKLEREK , EUERTIEREXS,

CREATE TABLE <table_name> (

col_1 string,

col_2 string,

col_3 bigint,

col_ts timestamp)
PARTITIONED BY (col_1, <<<partition_transform>>>(col_ts))
LOCATION 's3://<bucket>/<folder>/<table_name>/"'
TBLPROPERTIES (

"table_type' ='ICEBERG'
)

LT B ER A7 Athena M 2 MR 2 EIHY Iceberg ERI R EH, MFFMER |
thena 3L FEFARER BARYIKIL B &

B RDEERER

THEHIFRRRNEBETHEMR SQL BREE , LUETE Athena B KD EIW Iceberg ERIER, B LG
BRI F 18 E A thenaconsole FIVEHMRIEST , LEBIEREK,

3
¢
8
>

CREATE TABLE athena_iceberg_table (
color string,
date string,
name string,
price bigint,
product string,
ts timestamp)
LOCATION 's3://DOC_EXAMPLE_BUCKET/ice_warehouse/iceberg_db/athena_iceberg_table/'
TBLPROPERTIES (
'table_type' ='ICEBERG'
)

BURDEEME 6


https://docs.aws.amazon.com/athena/latest/ug/getting-started.html
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-creating-tables.html#querying-iceberg-partitioning
https://console.aws.amazon.com/athena/
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MEFERAEHRERN step-by-step 1E7R , FEZ B Athena XHH M AFIIER.
BADINERRK
THIBRARXEEA Iceberg B2 IS RBABNEVER S EERRK., EEFEMAday()E# , I

R ERTHdD-mm-yyyy X ITEZH D EI[E, Iceberg TERUERFRABBETNFHI,
it , BERRTHERERE , SHRITEE,

CREATE TABLE athena_iceberg_table_partitioned (
color string,
date string,
name string,
price bigint,
product string,
ts timestamp)
PARTITIONED BY (day(ts))
LOCATION 's3://DOC_EXAMPLE_BUCKET/ice_warehouse/iceberg_db/athena_iceberg_table/'
TBLPROPERTIES (
'table_type' ='ICEBERG'
)

EHE— CTAS RRAEBVERRIHAER

ERSEN 22 EIFMKRDEIEGHIF |, Iceberg ERRBEL AT HER K, BOLUAFEHAINSERT R
R ERFHAELRMERGER, HNE , LA LAMEACREATE TABLE AS SELECT (CTAS)EAE—@SL
B EBIBRY A ENEFE Iceberg TRH,

CTAS £ Athena EE—FRRARXNFPEIERXREBBAERNRESFR. THEHIRBUMMAFER CTAS,
# Athena R ERBERE/E AR IRE R R (iceberg_ctas_table) B KILERRK (hive_table),

CREATE TABLE iceberg_ctas_table WITH (

table_type = 'ICEBERG',

is_external = false,

location = 's3://DOC_EXAMPLE_BUCKET/ice_warehouse/iceberg_db/iceberg_ctas_table/'
) AS
SELECT * FROM "iceberg_db"."hive_table" limit 20

SELECT * FROM "iceberg_db"."iceberg_ctas_table" limit 20

EEH—FTH CTAS , 52 Athena CTAS X4,

BuUSEINEME 7


https://docs.aws.amazon.com/athena/latest/ug/getting-started.html
https://iceberg.apache.org/docs/latest/partitioning/#icebergs-hidden-partitioning
https://docs.aws.amazon.com/athena/latest/ug/ctas.html
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wA. EMAMMERER

Athena ZEHAINSERT INTO. UPDATE. H DELETE FROM Bz , BERBEAKLEREXNFT
EA . MERGE INTO

JEE : UPDATE , MERGE INTO, Y(DELETE FROMfEFA & MEREY merge-on-read F5iE. Athena SQL
B 8l R X #E It copy-on-write J53%,

o, FHRARXSEAEERFIZINSERT INTOE Iceberg BRI :

INSERT INTO "iceberg_db"."ice_table" VALUES (
'red', '222022-07-19T03:47:29', 'PersonNew',6 178, 'Tuna', now()
)

SELECT * FROM "iceberg_db"."ice_table"
where color = 'red' limit 10;

B HHE A -

Results (1) Copy ‘ ‘ Download results

| Q, Search rows 1 (&)

# v color v date v name v price v product v ts v

1 red 222022-07-19T03:47:29 PersonNew 178 Tuna 2023-10-1111:35:01.298000 UTC

WMEFMEF , FSE Athena it

B K LK
T LAER Athena SQL SR KL EEI 31T — % SQL &5 | 4081 F 9 #6177 7.

BRTERNE#ZI , Athena X BIKILKREHREBRITER. WalFTR , B LUER Iceberg B
RPN EMSMRREERGRHE , ALEATU S EinFEAREEHEHRBEBBLIIRE 1D B
ERERE,

filgn , FIRANEEHMNEEEPerson5 , REER 2023 F 1 A 4 AEBRENE :

UPDATE ice_table SET color='new_color' WHERE name='Person5'

SELECT * FROM "iceberg_db"."ice_table" FOR TIMESTAMP AS OF TIMESTAMP '2023-01-04
12:00:00 UTC'

WA, ERAMERER 8


https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-updating-iceberg-table-data.html
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W)

Results (15)

‘ Q search rows

# v color v date

1 cyan 222022-07-19T03:47:29
2 lime 222022-07-19T03:47:29
3 turguoise 222022-07-19T03:47:29
4 blue 222022-07-19T03:47:29

name

Person5

Person1

Person1

Person3

v price

353

833

1319

163

v product
Keyboard
Towels
Shirt

Sausages

Copy ‘ ‘ Download results

1 @

ts v
2023-01-03 10:15:52.268000 UTC
2023-01-03 10:15:52.268000 UTC
2023-01-03 10:15:52.268000 UTC

2023-01-03 10:15:52.268000 UTC

MERFERTEANFEMELEEP

K, &, BEEI2

BiE,

AT RAREEEER

EEPREN  URECEARENHNIT,

528 A thena X4,

IREYINEE | Iceberg FRA T BB M T BRI o BB RLGT-

BFEENE T EA lceberg RFNERTER | BEPIRA T #kLERNEMEB MR

BLEERUESH

TEEBMESEHEE T lceberg XAV : AWS IRIE FATE Amazon S3 HEHERRMERK

o

Iceberg
catalog

Metadata
files

Data
files

AWS
services

Iz

AWS Glue
Data Catalog

Amazon 53

Amazon 53

Iceberg table

db.iceberg_table

{current metadata pointer)

anatomy

Manifestfile

Manifestfile

Manifestlist

Storage
layout

S3://datalake/iceberg table/

| - metadata/
| - vli.metadata.json

v3 metadata.json
-snap...
-snap. 0]25 avro
..avro

| -
| -
|
|
| -
| - dg26 avro

| - data/
| - partition_col=2023-08-10/
| - 3dh3.parquet
| - jd73.parquet
| - gs62d.parquet

KW, &, AEEIE2



https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-table-data.html#querying-iceberg-time-travel-and-version-travel-queries
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WMEMR , KURB=EEZEEHER

« lceberg B & : AWS Glue Data Catalog £ Iceberg BE RS , ¥R AZBFEAERHMS , RHT
f£. AWSEE Iceberg BRI R BB ARFE (HI20 Athena) B B SR ER RN B T REBIRA , LUE
ENHEBEAER,

- FEEHE  PRENER (NHENEERRNEFFERTEER) SEMENR , fINERKRNE
B, ERo3RBNERERVE , URERTERFRTEN PINRETEAERERP 2
HBHRNNRZAEHE), ELPEENERTFRERBEERLALN Amazon S3 H,

- FEXHOsSE"EXHNES  SFENVE , £, XD, RENNEGHEBER

- EAEESERMEABTERRNERS|, MEERKRTNEAFTERREEEM , $XEATHRA
BIMFERERBAOEEHEHRENEFSERERHYE.

- PEENERTESEME Iceberg ERRWIEEENR , BIEEAFTELE., BBER. 2EPEE
B, REER , URAREEERRPEERNHMESR,

- HIRE  AEBOSEETHMETWEREBREEN XH. EEXHAIUEFERETRNEN , SEMEET

AR , Pt ZF P XM Apache B OR C,

- BIBRXHEE—ERNEBIRLC .

o MBRI ¥ Iceberg RAMITHRMRMEITIREETHRIB. Iceberg EMBEFR B WMIBR M |, a0k
WX ERTR, ELENHRBIBREBIBMEM merge-on-read EXAIER

o
~

KW, &, AEEIE2 10


https://parquet.apache.org/
https://parquet.apache.org/
https://avro.apache.org/
https://orc.apache.org/
https://iceberg.apache.org/spec/#delete-formats
https://iceberg.apache.org/spec/#delete-formats
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Ed Ba] 18 &F 7K LU £ Amazon EMR I 4E

Amazon EMR £ B R ATE 24 (40 Apache Spark, Apache Hive, Flink # Trito) , FEE xR H
PB HAENEREE, BB MEEIEE,

® Note
AIEEEA Apache 2 K B,

Amazon EMR X3 Z B2 23218 : Amazon EC2 £# Amazon EMR , Amazon EKS E& Amazon
EMR , Amazon EMR EREEEM T E#E EMR, AWS Outposts® B AN T B FLBRE |
2/ Amazon EMR ¥ BRE&&,

ARASF T REFR B 1

Amazon EMR MRZA 6.5.0 R E & RAAR M T HFFAHZF KL, NESE Amazon EMR R4 1Yk
IWRAEEE | 5528 Amazon EMR XAk LR AR P 50 8%, [EIRFMBIFE Amazon EMR Lt
lceberg B ZEFMPRE| , LABEE Amazon EMR EAREZR# £ X LK ILThae,

3

RPEZZEARFH Amazon EMR A |, UEZ R TENKLMRA, NEFWEXFEGIFMAERE
BREREE A E Amazon EMR R4 em r-6.9.0,

ERKILEIN Amazon EMR #5&

ZEEDREKILUM Amazon EC2 L Amazon EMR #% |, FEBEIEE R EM R XHHMIER.

EREMS , CNEBEERETITE

[{
"Classification": "iceberg-defaults",
"Properties": {
"iceberg.enabled": "true"
}
]

B A LUBZEER Amazon EMR # @ IRE5 8 Amazon EKS £H Amazon EMR fEAZH KL T/EE S
K EREEIE | £ Amazon EMR 6.6.0 B4,

MM REFRA M 11


https://aws.amazon.com/emr/faqs/
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/Iceberg-release-history.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-considerations.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-considerations.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
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1£ Amazon EMR # B3k 1L FEF

EERIRM lceberg EATER B2 Spark BN , LA LUEMA Amazon EMR Studio , &2 — LB
AEBENESABAHIRE (IDE) , BAMTE Amazon EMR #£ EL#TH£ 32 E Jupyter ERRAEK,

58 Amazon EMR T{EE 54

BRI LAE Amazon EMR T#HEEITERER AP LUEE S KB Spark BARER , WA ELELAE
$# %) Amazon EC2 # £ FH Amazon EMR = Amazon EKS &% % F# Amazon EMR, EETE
Amazon Amazon EC2 1 Amazon EKS £# Amazon EMR L£:%& EMR T{EERREA , 5528 AWS
PR SUAE

E#E EMR THEERERIKIL , FRBRUT HBIRE

1. RBFEASZEKLNEETWIE TR , BBEAKLEY Amazon EMR #5,
2. B3 EMR IT¥EZE, MERETR , B2BE Amazon EMR T/ZE,

3. BB EMR Studio TEEEiEAR , ¥HTTIEBNIBMAERADNE —ERERK , LERE Spark
THEFEREAER Iceberg :

%%configure -f

-~

"conf": {
"spark.sqgl.catalog.<catalog_name>": "org.apache.iceberg.spark.SparkCatalog",
"spark.sqgl.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/YOUR-
FOLDER-NAME/",
"spark.sqgl.catalog.<catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",
"spark.sqgl.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.S3FileIQ",
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions"

}

He .

« <catalog_name>2ZHKILEX TR B HERH, SERRABHKNEE YL SEHELE
BB EERARETEFESE, RE  EENERBT  CEXGEATEREHNREE (B
Spark TYEREER B %2 18) RS¥E Iceberg ERIFK , T :

1£ Amazon EMR H B33k L FER 12


https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-create-eks-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-create-eks-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-create-eks-cluster.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
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<catalog_name>.<database_name>.<table_name>

« <catalog_name>.warehouseiEMZREFKRERMHPEEZERH Amazon S3 BB,

- HEHB&KRA AWS Glue Data Catalog , f&<catalog_name>.catalog-impl #$ER7E
Aorg.apache.iceberg.aws.glue.GlueCatalog. EEIEMEM BT B EBENEIEE
Bl , BEELER, REFEEREAN "—RREME —EHRB T AR Iceberg X EM B 8%,

- Florg.apache.iceberg.aws.s3.S3FileI0fE , JA{f<catalog_name>.io-implFIfH
Amazon S3 ZEn LEUEBRSFEITH,

4. BIE | B LA BREERAPLLES H B2 Iceberg MY Spark EAREF , B EE T E M
Spark FERREF —#.

WEAE A Amazon EMR Studio & Apache JKILUERTE Spark BIEFHMIEEA |, FESEEEE X ETE Amazon
EMR EfH Apache /KILEESWEE. ACID &R BETEEENERM.

£ Amazon EMR #1177k 1L T4

FEE AR Iceberg TEEHM Spark ERAEXNERNEE , BUUEFEMZE Iceberg B9 Amazon
EMR $EZHE L #THZEXE (F2H Amazon EM R E REEE),

B H b Spark £ —1% , B LUEBHIESBRUBEE H G Spark EBREREZEEHE , S ITHEEX
Z Amazon EC2 #%£ £ Amazon EMR, ZEEHTE NI , FZE T % Amazon EMR X4 EME :

- MEETERRZE Amazon EC2 #E E Amazon EMR WAELEESIE , LR SEEEMNFFME
™, AR IERRIES,

« ¥ Amazon EKS £E# Amazon EMR , 552 B HE1T Spark £#. StartJobRun

- f0%F% Amazon EMR EfIRBREN , FSEHUTER.

LT &ERESE Amazon EMR ZBBiR E 4,

Amazon 7E£5E 5 Amazon EC2 £# EMR
BRUERAUATSREZIKLEX T

1. EI{EBh L&V emr_step_iceberg.jsonBE TIARTHER :

[{

"Name": "iceberg-test-job",

1£ Amazon EMR HR #1477k 1L T4E 13


https://aws.amazon.com/blogs/big-data/build-a-high-performance-acid-compliant-evolving-data-lake-using-apache-iceberg-on-amazon-emr/
https://aws.amazon.com/blogs/big-data/build-a-high-performance-acid-compliant-evolving-data-lake-using-apache-iceberg-on-amazon-emr/
https://aws.amazon.com/emr/faqs/#Deployment_options
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-work-with-steps.html
https://docs.aws.amazon.com/emr/latest/EMR-on-EKS-DevelopmentGuide/job-runs.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs.html
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IlTypell: IlSpaIkll’
"ActionOnFailure": "CONTINUE",
"Args": [

"--deploy-mode",

"client",

"--conf",

"spark.sql.extensions=oxg.apache.iceberg.spark.extensions.IcebexrgSparkSessionExtensions",
"--conf",
"spark.sql.catalog.<catalog_name>=oxg.apache.iceberg.spark.SparkCatalog",
"--conf",

"spark.sql.catalog.<catalog_name>.catalog-
impl=oxg.apache.iceberg.aws.glue.GlueCatalog",

"--conf",

"spark.sql.catalog.<catalog_name>.warehouse=s3://YOUR-BUCKET-NAME/YOUR-
FOLDER-NAME/",

"--conf",

"spark.sql.catalog.<catalog_name>.io-
impl=oxg.apache.iceberg.aws.s3.S3FileIO",

"s3://YOUR-BUCKET-NAME/code/iceberg-job.py"

]

2. BiB B ERAEBEREERE Iceberg Bt BiRIE RIS WIS E Spark 1EXEMVEL & X

3. £/ AWS Command Line Interface (AWS CLI) 2R 88, Eemr_step_iceberg. jsonfE=RFI1E
B EPHITIH T,

aws emr add-steps --cluster-id <cluster_id> --steps file://emr_step_iceberg.json

Amazon EMR Serverless

BEEAUT TR EREBRRZLE Amazon EMR [ MRSE : AWS CLI

1. ETEIE BV emr_serverless_iceberg. jsonBE THARTHER :

"applicationId": "<APPLICATION_ID>",
"executionRoleArn": "<ROLE_ARN>",
"jobDriver": {
"sparkSubmit": {
"entryPoint": "s3://YOUR-BUCKET-NAME/code/iceberg-job.py",

1£ Amazon EMR HR #1477k 1L T4E 14
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"entryPointArguments": [],
"sparkSubmitParameters": "--jars /usr/share/aws/iceberg/lib/iceberg-
spark3-runtime. jar"
}
1,
"configurationOverrides": {
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sql.catalog.<catalog_name>":
"org.apache.iceberg.spark.SparkCatalog",
"spark.sql.catalog.<catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",
"spark.sql.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"spark.sql.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.S3FilelIO",
"spark.jars":"/usr/share/aws/iceberg/lib/iceberg-spark3-runtime.jar",

"spark.hadoop.hive.metastore.client.factory.class":"com.amazonaws.glue.catalog.metastore.AW
}
1,
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://YOUR-BUCKET-NAME/emr-serverless/logs/"

2. BiB B ERLAHEREE RN Iceberg Bt BiRI1E RIS IS E Spark EXEMEL & X
3. AR IT4E AWS CLI, fEemr_serverless_iceberg.jsontERrrEN B HHhHATH S :

aws emr-serverless start-job-run --cli-input-json file://emr_serverless_iceberg. json

HEEMEH EMR THEZE XA KL E NEKEIRREE Amazon EMR & RES :

1. 55181E Amazon EMR [ AR 25 XA PRI IE RETT.

1£ Amazon EMR HR #1477k 1L T4E 15


https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-studio.html
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2. 1A Job BB , FEAEF A Spark BEMIKILEE , AWS CLI ¥ BEZKILURHEERNFR, NE
FHBETR , 528 Amazon EMR X4 EV#E Apache 7k 1L B2 (7] fR 25 F& B £ A o

Amazon EMR £ Amazon EKS

E@EBMEAL TS M Amazon EKS L Amazon EMR £k A TE{E#H : AWS CLI

1. EI{ESh E# T emr_eks_iceberg. json@E THARHER :

"name": "iceberg-test-job",
"virtualClusterId": "<VIRTUAL_CLUSTER_ID>",
"executionRoleArn": "<ROLE_ARN>",
"releaselabel": "emr-6.9.0-latest",
"jobDriver": {
"sparkSubmitJobDriver": {
"entryPoint": "s3://YOUR-BUCKET-NAME/code/iceberg-job.py",
"entryPointArguments": [],
"sparkSubmitParameters": "--jars local:///usx/share/aws/icebexg/lib/
iceberg-spark3-runtime.jar"
}
I
"configurationOverrides": {
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sql.catalog.<catalog_name>":
"org.apache.iceberg.spark.SparkCatalog",
"spark.sql.catalog.<catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",
"spark.sql.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"spark.sql.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.53FileIO",
"spark.hadoop.hive.metastore.client.factory.class":
""com.amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactory"
}
1,
"monitoringConfiguration": {
"persistentAppUI": "ENABLED",

1£ Amazon EMR HR #1477k 1L T4E 16


https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/using-iceberg.html
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"s3MonitoringConfiguration": {
"logUri": "s3://YOUR-BUCKET-NAME/emr-serverless/logs/"
}

}

2. BiB B EZAHERHERNY lceberg B Ei1#1ERIE ) Spark EEMELE X4,
3. AR IE AWS CLl, fEemr_eks_iceberg. jsontERFIENEHFHT TGS

aws emr-containers start-job-run --cli-input-json file://emr_eks_iceberg.json

ERIGEAERE |, 52 B & EKS £8 Amazon EMR A 9 {85 B T 1 &5 7K LU B2 Amazon EMR £ EKS
to

Amazon EMR N R{EER

AEIRMHE Amazon EMR R FAE Spark F#H — %R , URECERBRNBEAKLER K, B
BEMR lceberg WRIEER , FERAERRANREERT S,

- FERASHRAH Amazon EMR — Amazon EMR #&i8 Amazon EMR B A E{TRHEMEFEENAMN
Spark B1t. AWS tESMEFRAH Spark B1THRER 51 XA

* JRTE Spark TEEEHNREEMER — Spark TEEHARFEFNFDRENBERREETEN T
B DUBRKRENEE. Amazon EMR X EZEHTEEER BImEEE\L, LEEEL. —&
RENFEEREN) , UHEFMEREENEEER, ERLEFNIEEHE  BREER BT
EIEEMER (620 M5 = M6g) ETEERIR ., B2 Ganglia M1 Amazon H/EZE X4 (OS) M YARN 5
£ , CloudWatch B¥IEfRIE & MM RHIMSE (CPU, CIBEE. /EEM 1/0) , WBBEHEFE,

#4788 spark.sql.shuffle.partitions — #HRspark.sql.shuffle.partitionsBEES
EEREREZ (vCore) BB , RBERAXREMNEE (BE R vCore BEM 1 7 2 £5), BEXRERH
BENEESSMABASEERE , LREGHFE Spark WETRERR. EEBABBEIRZ A
RN, SRR EBHE,

- BASERE —HRLTYHMEFEARS , RMAEBLRASERENBEEE. T8 , IRENT
EEHEETEIER  ERCEHAEDRBAENDRERE, MAZERERER , BREMEM Spot
BT ERRERAR, SHETHEEHBFER Spot B1TERE , MIEXORERE. FA Spot HITHEE
W, BEAEEEEEESEHTERBERNETEBESE , UK Spot ATAM

- RUREEAEREBE-EE (mapside ) BERRENBE  RELANHEHP —BREHN/DUEES
HEMARTE (EMBWIER ) , WABREEHIT equi ( =) EiE, ZEBRTEIIBEE AN A B

Amazon EMR B REERE 17


https://docs.aws.amazon.com/emr/latest/EMR-on-EKS-DevelopmentGuide/tutorial-iceberg.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-supported-instance-types.html
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BEE, ERBESEIIREAREFERERE  BERFPNAME ISR, MRTERR  SBEE
HHETER, ARKBHRMR Java EEE (JVM) FRARH , L ATSUBBERARSIERE | BIR
BRI ERBEHREARESH. ARRDNERERENER  BEREETRASNE.

- AEEERENEE — NRTEEEW (GC) BHIRE , F5E BIERRM parallel FLiEHE B KR EF TR
E GI1GC LAEBEHFHIMAE. HE&KE(L GC MEE , B LA GC 28, BRER GC e , &7
BAGER Spark Ul HEHETER. BEBRT , GC KER/NMRAIERBTEHITREERN 1%,

Amazon EMR B REERE 18
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EZ PR 1H FF K LU — & T/E AWS Glue

AWS ClueR —EBHEMARF[ERBESRYE A TREEERHLRR, £F. BHNBSRASERENE
B, ST, WEBREE (ML) MEAEXRE. WUz — AWS Glue REEANBEBFS K
A A NPT, ERMEA (ETL) %, ERBRD BENER, FEEH, BEEH , U
RESBENFHRENENSRBITREBBER.

AWS Glue TEH &M Apache £ A5 Python FITHBRERBHLEENIET®. AWS Glue TEH
BAE#LR M B RER T HAT,

BEREDPRI Iceberg TERF AWS Glue , BRRATE AWS Glue , B LAERA R4 Iceberg BETH B
T lceberg MR | #% Iceberg FRAK 4T AN E T4,

FHEEKLES

AWS Glue 3.0 1 4.0 lRAA X IFEHR BN |, WAz kL , FAZFHHE , # Lnux E€8=
ANHTE AWS Glue EX, WEBAThRET Bt ERBERSLREBMENHEESE AWS Glue,

EEAEH AWS Glue Job BIA Iceberg X#& , FFERE Job : BEIEN [TEFHER] R5IER ,
BEE EREBM]) TH [TE2H], ARBSMEXEA--datalake-formats R HEAicebergs
AWS Glue

NREERAERAFRR T , BUUEAT %% configureB AR ER —BELARBFRPHSE

%%configure

{
"--conf" : <job-specific Spark configuration discussed later>,
"--datalake-formats" : "iceberg"

}

{5£ Fl B 7€ & 89 7K LU i 2K

ERLEERT , B FEREE TEN Iceberg IRAHVIZFIE | WIRBECHWITREEETHK. F
W, FHREIEFARA ] AR BRE FT T RE Y R A PR A S BE 18 s Th e, EEREFEAYSEM Iceberg ARA
AWS Glue , oA A BETEESHZECH JAR R,

FERREKLES 19


https://aws.amazon.com/glue/
https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
https://spark.apache.org/
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e BT EEER

AWS Glue X EE#:R , ERTENEAREN , WikhBHFEL AWS Glue Studio. #& 7] LATE H 7T BT E 5
22 AWS Marketplace , 12 R AR 3] B FT & 88

(@ Note

AWS Marketplace 124 7 FldH 25 7k LLE#EEE AWS Glue. B2 , RFIEZBEA BT EREER
REBHE Iceberg RANHVIE HIHE,

Bign , FES lceberg MR 0.13.1 BT FIEERR , BRRTHZRHT

1. X #iceberg-spark-runtime-3.1_2.12-0.13.1.jartbundle-2.17.161.jar{&url-
connection-client-2.17.161.jar% Amazon S3 F##. BHUKE BH Apache Maven
FREPTHELE XM,

2. FEAWS Glue Studio £32 & L , B3 BT Spark iE#£25 :

a. EEEERT , BIF (BERER]. MREEANREREE  FRIEF [EEF]. BYBFE
%%ﬁ])o

b. 7 [E#E2R] FRPIBEE [EY BFERSR]
c. E [BMY B E#:R HE L :
« % Amazon S3 F1EE JAR ERAVIRE,
- MAEERNAE,
- BEENMEAERSRER,

- HWR [EREE  BEEERformatEE 7R A Spark ERAREFATE Y T B E R HRFE B2
B (FEBRB).

- (IEZEY) REEESRAET.

3. i#4E Create connector (I E#88).

HERPERERESRR AWS Glue , B4 REVERRNER, ERESEEEREERRERMFTNMEE.
8T ETL EBhERANENRENER B R, EES[NEREEERF , L EFHERFRE,

EBFEREEIN BT lceberg EEEESRENELR -

1. FEAWS Glue Studio 2 A& £ | ZBEUEH BET Iceberg 285,

fE R B AT E kRS 20



https://docs.aws.amazon.com/glue/latest/dg/connectors-chapter.html#subscribe-marketplace-connectors
https://docs.aws.amazon.com/glue/latest/dg/connectors-chapter.html#subscribe-marketplace-connectors
https://aws.amazon.com/marketplace/pp/prodview-iicxofvpqvsio
https://console.aws.amazon.com/gluestudio/
https://console.aws.amazon.com/gluestudio/
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2. KRB REEFEESR (B0 VPC M TEMEN HMRERER) , RAREBEE [BILER]

RIRE AL AWS Glue ETL TSR FEHER, BEEBIITENARTE , BFEMN A X T HEEZEH
MEIE :

- MREEAEIRBILTIE AWS Glue Studio , BITT LAt [ERRRAR — EikER] Ro|IFEB LN
[E#R] 78 E PIREUELR.

- MREEELEATHEBIE, FEHASconnectionsBMRKREEIEEHE ;

%glue_version 3.0

%connections <name-of-the iceberg-connection>

%%configure

{
"--conf" : "job-specific Spark configurations, to be discussed later",
"--datalake-formats" : "iceberg"

}

- MREEAETHRERRER Job , FE [LHEFMER] R5IERN ERRNE]. [HOEHER]
T EEER,

MEAGHHRFNAET , S8 AWS Glue X# AWS Glue Studio i @ s flE R,
FAREECH JAR EX

£ AWS Glue , BRI BAE A Iceberg , MEFEFAHEESSR. BELEERDZY Iceberg lRAKY1E
TN RIREREF , WWHEZFEEA. BEFEALEE , FiEFTEMN Iceberg JAR R HEFE
BIER S3 RFETE | WBE AWS Glue THEHHER. Sl , MREEEMEAKL 1.0.0, B

FFEEM JAR X Riceberg-spark-runtime-3.0_2.12-1.0.0.jarurl-connection-
client-2.15.40.jar. f. bundle-2.15.40. jar&t A TEH - -user-jars-firstBH
FMEtrues , REEEFHBBEPHEHM JAR ERNEXIERF,

JKILEY K FEELE AWS Glue

REFIRABKILERERE AWS Glue ETL T/EFTER Spark #A5E. &R LUBIBEA Spark #EFTE
S --conf park BB ERMENZHR D BEIIRRBEELRE, BUUEERARYE AWS Glue Studio 2
AW Job BE I FEA%%Sconfigureiii.

EREECH JAR BE 21


https://docs.aws.amazon.com/glue/latest/dg/connectors-chapter.html
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%glue_version 3.0

%connections <name-of-the iceberg-connection>

%%configure

{
"--conf" : "spark.sql.extensions=org.apache.iceberg.spark.extensions...",
"--datalake-formats" : "iceberg"

}

FERAUTEM4EE Spark &7 :

« <catalog_name>RZEHIKILEXTHERKERBEHER. BREHBRRREHNER , I
A SEHEEBGERBMNAIEREERPEESE, AR, EENREP , BEX
FATLRENRER (I Spark BFEEHER ) 5| B Iceberg &k , TP
7~ : <catalog_name>.<database_name>.<table_name>,

« <catalog_name>.<warehouse>iEEEBBEFHERMAEE R H Amazon S3 B,

- ZEEHBERA AWS Glue Data Catalog , #&<catalog_name>.catalog-impli%ikiE
Aorg.apache.iceberg.aws.glue.GlueCatalog, EE WSS REEREMALT B EEEN
BEFERl. BB Iceberg XEMN B , F2RAEREE??EAN " —REEME —F,

- Forg.apache.iceberg.aws.s3.S3FileI0fESA<catalog_name>.io-implF|A Amazon
S3 Z#H LEUERSFITH,

flan , MREEE BB #glue_iceberg , BAINUEAZE--confLBREEIE , M TR :

%%configure
{
"--datalake-formats" : "iceberg",
"--conf" :
"spark.sqgl.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"--conf" : "spark.sql.catalog.glue_iceberg=org.apache.iceberg.spark.SparkCatalog",
"--conf" : "spark.sql.catalog.glue_iceberg.warehouse=s3://<your-warehouse-dir>=>/",
"--conf" : " spark.sqgl.catalog.glue_iceberg.catalog-
impl=org.apache.iceberg.aws.glue.GlueCatalog ",
"--conf" : " spark.sqgl.catalog.glue_iceberg.io-
impl=org.apache.iceberg.aws.s3.S3Filel0
}

g& , BALER NG LREERMNE Spark WAH | 1T :

AKILE K FEBELE AWS Glue 22
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spark = SparkSession.builder\

.config("spark.sql.extensions", "org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensi

.config("spark.sql.catalog.glue_iceberg",
"org.apache.iceberg.spark.SparkCatalog")\

.config("spark.sql.catalog.glue_iceberg.warehouse","s3://<your-

warehouse-dir>/")\

.config("spark.sql.catalog.glue_iceberg.catalog-impl",
"org.apache.iceberg.aws.glue.GlueCatalog") \

.config("spark.sql.catalog.glue_iceberg.io-impl",
"org.apache.iceberg.aws.s3.S3FileI0") \

.getOrCreate()

AWS Glue TEMHIEMHUE

AREFRMHFAEE Spark THEH —ARER] , AWS Glue SLEfE(L Iceberg ERIRNBRANBEAER, B
BER Iceberg WREERR K F2HRAEEREANSETEETS

- FERAZIRAN AWS Glue B ATREF R — FARA AWS Glue IRIMEMBERE. MEEREFEFHI
g, TREXEBENNKLURATEEEEZNESR Spark x4, MFETH AWS Glue AR EZEN
Spark lRAEE |, FFSRBAWS Glue U,

- E{E{L AWS Glue TEREER — FERP 'HENMCEREE, AWS IERXETHESR AWS
Glueo

« fF AWS Glue Auto Scaling  — E&A " AWS Glue HE53% Auto Scaling il B , 2R
£ AWS Glue THEESBEREIEEINEE. EEIRBREREEHIBH T AWS Glue 1
BRA , RBEIHERNMEIHEEBRER , 7T AWS Glue BB ITIEAENEE, EEMFEA " AWS
Glue Auto Scalings , BRI EMEE T AWS Glue EAIIEFZ EM &R K Worker B . MEFMENR , 5
28 AWS Glue XXHAWS Glue 9 (£ auto FAELLH]) .

- FABFEESNIFTEERXEMRMKYE-Iceberg B AWS Glue BAB S KB AR ER Iceberg, 1B
2 HREEIHFES  BMHERLEABT ARSI EENEMRKYE (MAERIEMR) , AE2
24| Iceberg MRAN, BB S AT E BB ZFH Iceberg WAEEF AWS Glue TEM M REREF F 3,

« BXA Spark Ul A ITEER TR EE — @Bt AT BAER £ Spark Ul AWS Glue REEH Iceberg T
&, FEREERBEFRE (DAG) F4§ Spark THENTEIRKRE B , WEFMEILTE, Spark Ul
RBHT —EARNS EREREEME AL T, Fln , BTSRRI S KBS SRS AR
SEPEER , LIGRBIGAEME, WRFHEEN , 528 AWS Glue X+ B A Apache Spark B &
AENEERIE,

AWS Glue T{EHISAEME 23


https://docs.aws.amazon.com/glue/latest/dg/release-notes.html
https://aws.amazon.com/blogs/big-data/optimize-memory-management-in-aws-glue/
https://docs.aws.amazon.com/glue/latest/dg/auto-scaling.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui.html
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{#F Apache Spark IE¥ Apache Iceberg BRI &

REFRMEA Apache Spark B2 Iceberg ERI R B BRI BIER, S L& H|2 £ Amazon EMR = E#1T
HEARFEXTE AWS Glue,

SEE B lceberg ERREFHNETERMER SQL , At K S EHI2H#E Spark SQL B2 DataFrames
APl &4,

BIUME A Iceberg ERIE

B E] LAE A Spark SQL M Spark DataFrames RZIL & ¥} , W5 EBHFIEZE Iceberg Bl K,

{#/ Spark SQL

EZEE A lceberg ERIEE | B A1EZE Spark SQL iR |, #1401 CREATE TABLEF] INSERT INTO,
Ko BINWERRK

LA 2R Spark SQL B K5 El Iceberg BRI FTRAVEHI -

spark.sql(f"""
CREATE TABLE IF NOT EXISTS {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_nopartitions (

c_customer_sk int,

c_customer_id string,
c_first_name string,
c_last_name string,
c_birth_country string,
c_email_address string)

USING iceberg
OPTIONS ('format-version'='2")
IIIIII)

FERERMBAZRDEINER K , FFERABFEINSERT INTORRE :

spark.sql(f"""

INSERT INTO {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_nopartitions

SELECT c_customer_sk, c_customer_id, c_first_name, c_last_name, c_birth_country,
c_email_address

FROM another_table

BIUMBA lceberg BRI E 24
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")

DEINERR
AT 2 fEH Spark SQL 23152 Iceberg BRI FRAVEF

spark.sql(f"""
CREATE TABLE IF NOT EXISTS {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_ withpartitions (

c_customer_sk int,

c_customer_id string,
c_first_name string,
c_last_name string,
c_birth_country string,
c_email_address string)

USING iceberg

PARTITIONED BY (c_birth_country)

OPTIONS ('format-version'='2")
Illlll)

HEMA Spark SQL K ERBA D EIN Iceberg ERIER , FHTLEHEF , ARBEAER .

spark.sql(f"""

INSERT INTO {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_withpartitions

SELECT c_customer_sk, c_customer_id, c_first_name, c_last_name, c_birth_country,
c_email_address

FROM another_table

ORDER BY c_birth_country

")

5 DataFrames API

EEE A Iceberg ERIE |, BRI LAEA DataFrameWriterV2 AP,

BERY Iceberg BRRLMEHBAL S , HHEMA df . writeTo(t) HY. MRERERFE , BiE

B .append( ), MRRE , BEMH.create(). FHEHIER .createOrReplace() , &
2 .create()HHEM KWEEECREATE OR REPLACE TABLE AS SELECT,

Ao BN ERK

EEFH DataFrameWriterV2 APl B FE A K2 ZIMY Iceberg ERIEK :

£ F DataFrames API 25
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input_data.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_ nopartitions") \
.tableProperty("format-version", "2") \
.createOrReplace()

£ E M DataFrameWriterV2 APl A ERHEABEN KRS E Iceberg BRI -

input_data.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_nopartitions") \
.append()

DENERK

HEMFA DataFrameWriterV2 API B3 FiE A 5 ZIHY Iceberg BEHIFR |, &0 LAE A A HE 7 2R FHEX
&R

input_data.sortWithinPartitions("c_birth_country") \
.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_withpartitions") \
.tableProperty("format-version", "2") \
.partitionedBy("c_birth_country") \
.createOrReplace()

ZZfF M DataFrameWriterV2 APl A ERHAA 2 B8 Iceberg BRI R , B uILAE A 215 HE 7 SR EY
B

input_data.orderBy("c_birth_country") \
.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_withpartitions") \
.append()

E ¥ Iceberg ERIRHANER

T 5 &5 B R AN EHT Iceberg ERIRFHNER, EHHFERc_customer_skERRFTEFEEHN
FIEER Y,

spark.sql(f"""

UPDATE {CATALOG_NAME}.{db.name}.{table.name}
SET c_email_address = 'even_row'
WHERE c_customer_sk % 2 ==

")

IR EFE A TR copy-on-write KBk , AN EEEMESFENERER,

FE# Iceberg ERFTRPHER 26
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£ Iceberg ERlI R P 0 EF

FEERREAEE—XZHAATNERCHENERBRENERRE. &EEKERFARE Iceberg E
&, 5BfEA SQL MERGE INTORRIR=,

THEHSEERR REHERK {UPSERT_TABLE_NAME} WA A {TABLE_NAME} :

spark.sql(f"""
MERGE INTO {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME} t
USING {UPSERT_TABLE_NAME} s
ON t.c_customer_id = s.c_customer_id
WHEN MATCHED THEN UPDATE SET t.c_email_address = s.c_email_address
WHEN NOT MATCHED THEN INSERT *

")

- MR PP E S {UPSERT_TABLE_NAME} 2 17# {TABLE_NAME} R EEEE #Y
Fc_customer_id , BI{UPSERT_TABLE_NAME}iCé%c_email_addressEEBBREE ( FH
B1E),

- MR PP EFCH{UPSERT_TABLE_NAME}RZ1E R A {TABLE_NAME} ,

A {UPSERT_TABLE_NAME}rC# & #Ti8E {TABLE_NAME} ( ARE) .

kR Iceberg BRI FRPRIE R

EE1R lceberg ERIRMBERE R , 556/ DELETE FROMEE |, Wit ERFS EMBRE R 580 EF R
#,

spark.sql(f"""
DELETE FROM {CATALOG_NAME}.{db.name}.{table.name}
WHERE c_customer_sk % 2 != 0

IIII)

MREFBIRG T SBESEE |, Iceberg EHTERPEERVMBER  ARFERER, T/, BRE
ERXTENERESR,

MRS EZEIMEE WHEREF A ENERER , YBEV TS EMBREHNESR, AR, cGEUFHN
BERRRR  EOFNEMER, Rit, SHENEHOATERERRNBRERES, flm , mRE
HEHEMKN E—@ERR , CEFIEAMBRNER. NEERABERERBERTIEEZNERRUE
TERNEN  FEEAERRRENBEREEER -,

£ Iceberg ERIRFIHHER 27
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SR SR
=8 BV E #

B LAE A Spark SQL 1 DataFrames £ Spark R F&EEY Iceberg BRI &R M & #TARRE,

£ / Spark SQL Ky &4

spark.sql(f"""
SELECT * FROM {CATALOG_NAME}.{db.name}.{table.name} LIMIT 5
IIIIII)

£/ DataFrames AP| R &l

df = spark.table(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}").limit(5)

ER R EERE

lceberg ERIRFNWEBEBARIE (BA. FFH. upsert, MBR) HFESEIFTHVRE, RE , BB
S RERAREEER  LLREIHREBEERRNARE,

MFWAMERR snapshot-idMFHEHEMNENKRBELCENEN , FSEAERBRNEITE
£R 1.

TIREEEEASRBEERTNERKRNMKEsnapshot-id,

{#F Spark SQL :

spark.sql(f"""
SELECT * FROM {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME} VERSION AS OF {snapshot_id}
IIII)

£ A DataFrames API :

df_1st_snapshot_id = spark.read.option("snapshot-id", snapshot_id) \
.format("iceberg") \
.load(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}") \
1imit(5)

TINEEEEAERBEERERBRALRCINEINGR —ERRETENRNMRE , LEVREN

(as-of-timestamp).

E T 28
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{#F Spark SQL :

spark.sql(f"""
SELECT * FROM dev.{db.name}.{table.name} TIMESTAMP AS OF '{snapshot_ts}"'
||||)

£/ DataFrames API :

df_1st_snapshot_ts = spark.read.option("as-of-timestamp", snapshot_ts) \
.format("iceberg") \
.load(f"dev.{DB_NAME}.{TABLE_NAME}") \
.1imit(5)

FHEEEH
B LAEA Iceberg REBRZESBEMMIMANER,

AE B, REXERappendREBERER. ST XEN replace. overwriteD FiREH
Hyﬁ*sl’deleteo Jl:tgi* Spark SQL S, Tij’g EHEHyFRVEo

THEHISEERE start-snapshot-id ( #Eft ) # end-snapshot-id (28 ) ZBEMME
Iceberg BRI TRHFTEFC 8o

df_incremental = (spark.read.format("iceberg")
.option("start-snapshot-id", snapshot_id_start)
.option("end-snapshot-id", snapshot_id_end)
.load(f"glue_catalog.{DB_NAME}.{TABLE_NAME}")

FHHERER

lceberg TJiEIR SQL FMEFEER ., LA LIEREHHBZER REEMNEEERER
(<table name>) W E Rl <table_name>.<metadata_table>, MEFBMERER RN TEF
, 82 Iceberg XHFFHBEE R,

T O HIFERAAEFE Iceberg BELEHHPMBERIK , HPHER Iceberg ERRMER (8E ) BL
Haﬁo

#& Amazon EMR Studio A A Spark SQL ( ¥HL %%sqlEM ) :

ERBEEH 29


https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables

AWS 5 &5l
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Spark.sql(f"""

SELECT * FROM {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}.history LIMIT 5

")

5 A DataFrames API :

spark.read.format("iceberg").load("{CATALOG_NAME}.{DB_NAME}.
{TABLE_NAME}.history").show(5,False)

WD)
Type:  Table Pie Scatter Line Area Bar

made_current_at snapshot_id parent_id is_current_ancestor

2023-01-09 02:50:17.5647000+00:00 7501027970051178613 6598755163776233735 True
2023-01-12 05:39:29.567000+00:00 7069175828427777019 7501027970051178613 True
2023-01-12 05:39:58.807000+00:00 5173022175861138222 7069175828427777019 True
2023-01-12 05:40:18.499000+00:00 3703414997660223390 5173022175861138222 True
2023-01-12 05:40:41.827000+00:00 3807904412292252460 3703414997660223390 True

FEAPEER

30
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£ Amazon Data Firehose ER¥E Apache Iceberg & #l &

Amazon Data Firehose 2 —E&Z M ARET. BEXBRE , THEB 20 BRRAERSFK , 4l
i AWS WAF HE. Amazon CloudWatch Logs AWS loT, Amazon Kinesis Data Streams #l
Amazon Managed Streaming for Apache Kafka (Amazon MSK) , & {3% Amazon S3, Amazon
Redshift, Snowflake 1 Splunk & B #Vits,

& T LAE A Firehose A8 &R ERHEER{E Amazon S3 H1#Y Apache Iceberg ERl&K, FH
Firehose , BT LA RC SR E — BRI B E TR Apache Iceberg EXIE |, W BESAA, EFFAM
BRIZEERAZERRPIEEH, Firehose RBEEBRRTZE Iceberg ERIFT—IX. LLIIEEFEEFEA AWS
Glue Data Catalog.

Firehose th AT A BIZS B R ER XA ZE Amazon S3 ERIR, ELERREHUHEARESITIIEER
BECHFER YOS EREEHNELRERERXERFEERERNIHEE,

WMEFBWMNIERTE Firehose BRUAAEE RIS E Apache Iceberg ERIRMEFA , S B Firehose X
HHEYERE Firehose &ifio

31


https://docs.aws.amazon.com/firehose/latest/dev/apache-iceberg-stream.html
https://docs.aws.amazon.com/firehose/latest/dev/apache-iceberg-stream.html
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£/ Amazon Athena SQL Z¥ Apache Iceberg B3k

Amazon Athena $2f# Apache Iceberg WREXE , THFEERNN T RIERE, KERMHEA Athena
B2 Iceberg ERI R BB X EINGEN S K18 5| A FHAABLER,

AR ZAS M ZTh BEAH B 1

Iceberg ERIRRE L E

Apache Iceberg BRI TR FIEIETE Iceberg ERFRMITH. Athena TEERIRIENE 2 ik , AEFER
F# A, CLI = SDK B HET Iceberg ERIRAE L &S FEHXARA

MREERES —E5IZBREIUM Iceberg ERLFR , #1280 Amazon EMR £/ Apache Spark , =& AWS
Glue , FRUFEAERKRBUERBEERREBRRE, HASE K F2RTEEEENEINRE
Iceberg E¥l&k—H,

Iceberg ThEEZ &

BRI AR Athena # Iceberg ERIRBRAME A, EEF A UPDATE, MERGE INTOX DELETE
FROMBRAR X B EE R |, Athena EXEmerge-on-readt=, IWBMELEE, ZEFMHcopy-on-
write EFT MR ER | BWAEEAEMS|Z | HlI0 Amazon EMR E#Y Apache Spark 2t AWS Glue,
TRWEERA Athena K Iceberg ThREZ B,

DDL % DML X AWS Lake
Formation
=z (18

)

Amazon
Athena

BERREN

2 hx

BIERR

<

ANER

BAEH

XCopy-on-
write

v'Merge-on
-read

ER5E
B 7 ER
il

v

v

FRAS A ZhREAR A
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https://iceberg.apache.org/docs/latest/configuration/#reserved-table-properties

AWS 5 &5l
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® Note

« Athena *XEBEEH,

* 7 Athena # , E#f, MEBRMEOHHRE-—EERAEFNKSOH (MoR) , ERERREBMLF
R R ARER (CoW) RERM , AATE CoW,

5 Iceberg ERIEK

WEETE Athena R EF Iceberg BYRIEAFT |

HE—8.

TR HRENRE,
R

¥ 5 DDL B4

E A Iceberg BRI R 2 WHH
HIBEHE Amazon S3 8

PR 51

ERAHEMS|IZEIE Iceberg

BERIRALULEFARE Athena

bR BN, HRELER
* , BLEX DDL,

RIFTEEE , £/ Athena &
SI#Y Iceberg ERIRERA
write.object-stora

ge.enabled B,

Athena BRI~ X,

ESEAIEEHEE Athena SQL FBI#AE A Iceberg &

EEVERKNSIZRER

HEFIRX ( Hla Spark BY
SHOW CREATE TABLE B
X))o

EEEALRTAY TSR
lceberg ERKRBMY , FFEH
B —E5IZ 2 Iceberg EX!
& , a0 Amazon EMR £#
Spark = AWS Glue,

EEFREESHRMAEE
ERHEREE , 551 Amazon
EMR = £ Spark AWS
Glue.

f# A Iceberg ERIE

33
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IR EE R RBEE Apache Iceberg

EEM B EIH Athena 2 AWS Glue ERl KR ( tBTEA Hive ERlR ) BB E Iceberg 183X , BRI UERA
M HTERERER

- RBBRERBERERZ LEL Iceberg FREERMERNERF.

« TRERBBEEY Iceberg PRERERE SRR AENERRRKRENRERENMN Iceberg B
B,

THEEHREATARBEERRAPIs 818 | UKBIEEREKBWIES, NEEMERBNEMEN ,
=2 Iceberg P ERRER —H,

B

RWEBLTEEEEFMEERESR, AR , FEL Iceberg PEBRER , WHELIBRENER
EBXR, Iceberg R =FEE Tﬁﬂﬂé%ﬂ’h&lﬁ

« £/ snapshot & , i Iceberg XA IREFR R Spark i2F : RE—EIFTR,

- £/ add_files 2/ , W Iceberg X AR FTIEEZRM Spark 327 : Add_files —EiFTIR,

- M migrate FF , M Iceberg XHHHEBER KM Spark 7 . BB —HIATIR,

B, BRREFEEEZE ZEMEH AWS Glue Data Catalog , RAEEE Hive P Z EREER, W
REEEMFEH migrate BF , M3kE snapshot= add_files , A LAEEL Hive FREFEME (HMS)
FERAERF Amazon EMR £5. b5 EFEE Iceberg 1.2 IR E AR,

BREREBREEE T T % Hive ERIEK :

TibER 34


https://iceberg.apache.org/docs/latest/table-migration/
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/table-migration/#add-files
https://iceberg.apache.org/docs/latest/spark-procedures/#add_files
https://iceberg.apache.org/docs/latest/table-migration/#migrate-table
https://iceberg.apache.org/docs/latest/spark-procedures/#migrate
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Data c < Query22z i X ‘@Querylii X | © Query24 i X | @ Query25 ;| X ‘ + | v

R SELECT * FROM "iceberg_db"."hive_table" limit 10;

Data source

A

AwsDataCatalog

sQL  Ln1,Col1 = @
Database
p— 1| . OB ouse query resls
up to 60 minutes ago 4
Tables and view:
€s = reate @ Query results Query stats
Q, Filter tables and views I
| @ Completed Time in queue: 120 ms Run time: 356 ms Data scanned: 0.06 KB ‘
¥ Tables (4) 1
-
hive_table Results (1) Copy ‘ \ Download results |
table_w_rowgroupsize_134217728 : ‘ Q. Search rows 1 &
table -owgroupsize_16777216
= _w_rowgroupsize_’ 9 o " - dota .
upsert_batch
1 1 a
Views (0) 1
&HL ERAPHATHERNTREM I Hive BRI :
B A LAE Athena £ A TR NS RE M I Hive ;

CREATE EXTERNAL TABLE 'hive_table'(

'id' bigint,
'data' string)

USING parquet
LOCATION

's3://datalake-xxxx/aws_workshop/iceberg_db/hive_table'

INSERT INTO iceberg_db.hive_table VALUES (1, 'a')

MRIEH Hive ERREDE , FEEDEEBRRR , WRIE Hive FRIME D BIE.

ALTER TABLE default.placeholder_table_for_migration ADD

PARTITION (date = '2023-10-10')

SR

1.

EARRA AWS Glue Data Catalog BEH1ER TE I Amazon EMR £5 |, B2 , F2EW
Hive =% Spark BRIk PEERNKESGR. ERRALGKERAEETAANELE Hive PEENE
(HMS) AT IR £

AWS Glue Data Catalogue settings

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

(7] Use for Hive table metadata
(] Use for Spark table metadata

HMitER 35
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2. F%7E Spark TYEREEREAEA Iceberg Hive H & E1E,

"spark.sqgl.extensions":"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sql.catalog.spark_catalog": "org.apache.iceberg.spark.SparkSessionCatalog",
"spark.sqgl.catalog.spark_catalog.type": "hive",

3. AWS Glue Data Catalog iEiB#11T show databasesz} HREAFE A Amazon EMR #ERERE
show tables,

%%sq L
show databases

Last executed at 2023-87-05 12:24:26 in 35.03s

Starting Spark application
ID YARN Application ID Kind State Spark Ul Driverlog User Currentsession?

1 application_1686667730124_0002 pyspark idle Link Link None v

SparkSession available as 'spark'.

Type:  Table Pie

namespace

default

4. £ Amazon EMR # &M Hive FREEHEPEEM Hive ERIEK , REFEH Iceberg migrate BF,

HMitER 36
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Register the Hive table in this local HMS catalog pointing to the S3 location where the files from the original Hive tables exist

%%sql =q

CREATE TABLE default.placeholder_hive_table (id bigint NOT NULL, data string)
USING parquet

LOCATION 's3://datalake-743490154766/aws_workshop/iceberg_db/hive_table/'

Last executed at 2023-07-05 12:55:19 in 3.25s

%%sql
select * from default.placeholder_hive_table limit 5

Last executed at 2023-87-85 12:57:13 in 7.43s

Type: Table Pie Scatter Line Area Bar
id data
1 a

Once the Hive table is registered in this local HMS catalog, you can use Iceberg's migrate procedure.

spark.sql("CALL spark_catalog.system.migrate('default.placeholder_hive_table')")
Last executed at 2023-07-@5 13:00:06 in 3.27s

» Spark Job Progress

DataFrame [migrated_files_count: bigint]

%sql
show tables from default

Last executed at 2023-@7-05 13:00:49 in 7.42s

Type: Table Pie Scatter Line Area Bar
namespace tableName isTemporary
default placeholder_hive_table False
default placeholder_hive_table_backup_ False

W FEEEHE Hive ERRMERIMLER Iceberg PEERER,
5. £ REMEBK Iceberg BT AWS Glue Data Catalog,
6. t0#2E B A AWS Glue Data Catalog 4 # Amazon EMR #£,

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

| ] Use for Hive table metadata
Use for Spark table metadata

7. 7 Spark TYEREERFEH T 5 Iceberg #AKE,

"spark.sqgl.extensions":"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sqgl.catalog.glue_catalog": "org.apache.iceberg.spark.SparkCatalog",
"spark.sql.catalog.glue_catalog.warehouse": "s3://datalake-xxxx/

aws_workshop",

"spark.sqgl.catalog.glue_catalog.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",

"spark.sql.catalog.glue_catalog.io-impl":
"org.apache.iceberg.aws.s3.S3FileIO",

#2358 7 7] LL#2 Amazon EMR AWS Glue} Athena &3t &Rl &,

HMitER 38
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%%sql
show tables from iceberg_db
Last executed at 2023-07-85 13:10:50 in 7.44s

Type: Table Fie Scatter Line Area Bar
namespace tableMame isTemporary
iceberg_db hive_table False
iceberg_db table_w_rowgroupsize 134217728 False
iceberg_db table_w_rowgroupsize 16777216 False
iceberg_db upsert_batch False
iceberg_db  ws_webpage_pk_partitioned_140gb_trino False
%%bash

aws s3 1s s3://datalake-743498154766/aws_workshop/iceberg_db/hive_table/metadata/
Last executed at 2023-87-85 13:10:20 in 488ms

2023-07-85 12:00:07 2239 00000-12a20051-6a3T-4bd6-bael-985f6dT254db. metadata. json
2023-07-85 12:00:07 5802 b3d4@480-Bchb9-dcea-adal-94c40a123689-md.avro
2023-07-85 12:00:07 3781 snap-6104693268717769849-1-b3d40480-0ch9-4cea-adal-94c40al23689. avro

metadata_file = "s3://datalake-7434908154766/aws_workshop/iceberg_db/hive_table/metadata/00000-12a28051-6a3f-4bd46-bael-985f6df254db.metadata. json”
Last executed at 2023-87-85 13:11:46 in 49ms

spark.sql({f"CALL glue_catalog.system.register_table('iceberg_db.migrated_iceberg_table','{metadata_file}')")
Last executed at 2023-87-85 13:12:27 in 3.32s

» Spark Job Progress

DataFrame [current_snapshot_id: bigint, total_records_count: bigint, total_data_files_count: bigint

#%sql —q
alter table glue_catalog.iceberg_db.migrated_iceberg_table SET TBLPROPERTIES('format-version'='2")

Last executed at 2023-87-85 13:12:33 in 2.24s

%usql
select * from glue_catalog. iceberg_db.migrated_iceberg_table limit 5
Last executed at 2023-07-85 13:12:44 in 7.42s

Type: Table Fie Scatter Line Area Bar

id data

1 a

TEENER

TREENEREENMEVERNERNTEES. HERHTBER EtFif%EEEE’\JH%FEﬁ HEERHIN
MEHER, T8 , hBHEAHRAUEERRRE : EUBREES. £TEBRENIIERE,
FERS, "EREFTRERER  BEATIHHED—ERE

+ £ Amazon EMR = AWS Glue Athena &) Spark F{#/ CREATE TABLE ... AS
SELECT(CTAS) BRiRX, ZATLAfEF 1 TBLPROPERTIES A 2REREHT Iceberg PARTITIONED
BYERIRNDIIERBNERKBY, BUURBENZERBAMERRNSBERNSE
ARRKRERKREEREM,
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https://iceberg.apache.org/docs/latest/spark-ddl/#create-table--as-select
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- RFRERIFRBEE , WA Amazon EMR L# Spark 5, AWS Glue ( 55288 Iceberg X#FHHIE L

ERR), BERB AR Iceberg BRI,

B EFEBB R

EREREREBRRE  FERTRTHEE,

Gl
fTERERMERKRX (fl CSV = Apache

Parquet) ?

REFHHAHERRBEBHERE ?

BERREAEZHINEED T ERE ?

BERRERAEZRNT BB EIFIRTF R ?

- MREHNERREREXZ Parquet. ORC

= Avro , FEEEMMER,

- WRHEMERX , Fla0 CSV, JSON F | FBfE

ATBERER,

« MBREBEFH lceberg RAEMNRERBRE R

REBHER  FEZEMMEB, Hla0, BT
EEBREFTWEERNE. (EBERTUE
lceberg PEEREFEE, )

- MREBERERERMBRZEENE 22

BEATRENER.

MR Iceberg N BT EZFESENTER (HI

o, ERFN DA EEEFRHNES , BRER
BAREERFBTE ) K FEBHRLEER,

- MREBBEERRTPEARRNIEE &

ZREENER, NEBHESIENFMAE
A, FERREER

- MENBEFERNGFFIEFREERERE.

EUBERT , FERBEATRERNER,

BEEBRK
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https://iceberg.apache.org/docs/nightly/spark-getting-started/#creating-a-table
https://iceberg.apache.org/docs/nightly/spark-getting-started/#creating-a-table
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L] B3

- HRERFRERRDERH RSB AE
ERR K FEREAMBLER K IHFEFN
N EEHTERE (BAHEF ).

ERRERERFSNEER? - BNEERSHABRANERZEEREN
£, BRBEAT , FEREATRENER.

- HRERFRERRDERH RN BEHAE
ERR K FEREAMBLER K IHKFEFN
N EEHTRE (BAHEF ).

BREEBERK 41
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B 1E1t Apache Iceberg TEE BN REETR

Iceberg R —BERRERN , EEBCENHEEL R ETFEEEANEE. TRANFEARGTHEEELE
RBAREWEE , flupsad, BEKEE, BAMERERMRE , Eit Iceberg RFARBRIERE RIS LM
i, AEREKECHNMGE Iceberg THEABUFAERNER,

£ |

- —REEEK

- RIECEENEE

- REILEARKEE

- RIELRTE

- EABEREBERR

« 7£ Amazon S3 H £ Iceberg TEEH

—RREER

ERENERARG AW , BBE L&A Apache Iceberg I AWS | BRI EZREEEEL —RFZE
%o

L)

« £/ Iceberg KR E 2 Ko
Athena TEE% £/ Iceberg & 2 o

E 181 Amazon EMR L Spark =t AWS Glue 2137 Iceberg BRIk , 5FIEE Iceberg X H PR
R Ay A% TR A

« f£f AWS Glue Data Catalog & ZHE X B #.
Athena AWS Glue Data Catalog &

& &7E Amazon EMR L Spark S A AWS Glue Iceberg B | 5548 T 5I#HREH 18 = Spark T1E
PEER , LAEA AWS Glue Data Catalog. MFFHMEF , FSRAEEEE AWS Glue H Iceberg
#) Spark #HEE—&0,

"spark.sqgl.catalog.<your_catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog"

—BREEL 42


https://iceberg.apache.org/docs/nightly/configuration/#reserved-table-properties
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« f£/ AWS Glue Data Catalog i &#HEEEE,

BI5EFEER , Athena B AWS Glue Data Catalog #4 Iceberg ERIRNEHEEEE,

B 187 Amazon EMR Lt/ Spark A AWS Glue Iceberg K , 55 %4#§ Spark TR ERAHAEER
EHBMEMA AWS Glue Data Catalog i AHEEE S, WMEFMEN , FS M Iceberg XA SLE
HE,

- {#£H Zstandard (ZSTD) B#&.

lceberg I TERR BAEEIEEEZ gzip , TAFERERKXBM &
Mwrite.<file_type>.compression-codec, Athena EfEf ZSTD 4 Iceberg EXI KA
HBEESEE,

—BmE , BRMEBEER ZSTD BEEGSE , RATE GZIP # Snappy 2 BEVES ¥4 |, Wi
BFWEIBEANMEE K MASFERMER, I, UREBRBEBRUTESENER, NEFHAE
A, F5S[ Athena X Athena F#) ZSTD BiEREK.

Snappy TREERMFKENERBIRANE AKEE , EBELRER GZIP M ZSTD, REELEER
WEE , BIEEERETE Amazon S3 HERE KW EREERE , Snappy A e REERE,

B {E{t FREUGHEE
AFHRETUBROEHEME | SR CHDRRE , TREVE.
gl

1fE Hive BRI | Iceberg FADEIEMARSINEEE , UBEENTLXENHPREERERNER
BR. ERNRAERtEEMAZE  MARSINEYE  NE-—PREEHRE  EMAESERBINIT
E%Faﬁo

DEEHNER

BEEBLEM Iceberg ERRKFHNERE , FEENSLHAHNFENRAN T E 2 B ERE
B EAPEECRANENE, EEREBENSENREERE, flin, MREBEEHRERHANE
#, 2EEENMNYBERESER A HENM,

- ERERERSIEENE  LBEEYBZSEIE, AZF7EEARSEMENRTNERYE | E

AREEHEHNEELEEETE. REERZEA, "KZSEE, TERAAZSESIEFHNERK
NI FREREER 2-5 BB target-file-size-bytes,

RE(CEEKEE 43


https://iceberg.apache.org/docs/latest/aws/#optimistic-locking
https://iceberg.apache.org/docs/latest/aws/#optimistic-locking
https://docs.aws.amazon.com/athena/latest/ug/compression-support-zstd-levels.html
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® Note

NMRCBEESESEBERM (S0, AR TRERENERIIN ) LERAGEFRFETE
7, SR lceberg WRE 2D EIREREMRFArBEIR , T —HAR,

5 F iR Y 70 &l

MRENEHEFSHRENREMMNITERE  FEABRNDEIE , MA AR N ELRR
LigRnElE, MmELIIERNFHEEN , 26 lceberg it

Fln | FEERBARCERE (H0, 2023-01-01 09:00:00) WERESD  FHRIIIESE
BRESEHEHENB S , YABELEEDEE  MARRIEEINNBHNHERE (F
m, 2023-01-01),

BEIBSFERNERARMS

- EEREAREBERENME KA NREEITOE, Iceberg RFSEER | LUREIRBBRCH
SRR )

- EFEHENMEASERASERAZHEIER K WERBMNMEREEITOE, Iceberg MEFAT
RERSEAIIER LOMERE , BZESIBESEARIHER (RERRE ) 23R,

WMEREATADEEERNES

nlh

2/ Iceberg XM 75 ElEE R,
AREBREZEINEREEBRER year( )M E—iX SQL HE , RAEHARFN —Bomonth(). &
St AT LAEE BETWEENF] SiEE 7S AND,

(® Note

Iceberg FEHELETRERNBRENREIITHBEZIBR ; a0 , substring(event_time,
1, 10) = '2022-01-01"',

e R o Bl EREE

ERANDEERRETRER , 556EH Iceberg W E|EEE, Hla , MREEES/NFDEEAN
(BEDEERIFEE MB) , nﬁ%ﬁﬁ?ﬁ%’éﬁj’éﬁ"iﬂ &
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https://iceberg.apache.org/docs/latest/partitioning/#icebergs-hidden-partitioning
https://iceberg.apache.org/spec/#partition-transforms
https://iceberg.apache.org/docs/latest/evolution/#partition-evolution
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EERRNRESTEEBRE—BRBETFE A MELBEEESEZRRSEEsAERKEE , BRI UE
RltF%, 7EEESNE —EAMAERENUKERE AR IERBERERAMBER
THEXM.

'h+

MENMFAEEDEEMNRA , 5520 Iceberg X#HH#Y ALTER TABLE SQL ZE{#,
EELR CEDANN

RENMEHRESRBERRTNNEERYERERE, ATESREFNEHANEE , RMABEESRK
Parquet #1 ORC #EZRRE XM 100 MB,

BRANMEHE lceberg ERRNEHFRE, BEERRTHERHERN , PREBERH M
M, BANFREMERTESEIRNENEHRE, Rit , EERRANMENE , FRNERK
M UBEFRENNEBERR.

ERATHREETR , £ Iceberg ERRFBILEE K/PHIESR.
REBBEERANERIFEA KRN

Iceberg RETFIARAREMEREENRRATZHY, RMAEZBEEASLSBRREERERK
PNRE RS EFHE SR KN

Parameter (2 TEER 233

write.target-file- 512 MB WS EIEE Iceberg #EEIH

size-bytes BEXPLER, TiB , BEE
ENBEAKRNTREE/DRLLR
#llo

write.parquet.row- 128 MB Parquet #1 ORC #&i&E R 1F

group-size-bytes EEBEE , SAESIZa] LR

ERELRENEBERER,

write.orc.stripe-s 64 MB

ize-bytes

write.distribution- &  EAM lceberg 1.1 RRE  Iceberg 5K Spark EE A

mode KR 2= REBZIEFEEHE BN

FRERARNS 45


https://iceberg.apache.org/docs/latest/spark-ddl/#alter-table-sql-extensions
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Parameter (2% FEER EEg:
HE | % Iceberg 1.2 FRFA%R

- BRBEFEHNERKK/) , FEBT I —AER -
- NEERK (HZ%EME GB) - KEEERK/NERE 128 MB, RRIR 2D ERHIFAE S RBIK N
( #5120 8 = 16 MB).
- PAEERRK (% GB 2|8 H GB) - ARERELERKRNEFEE, MRENEHIFTEHEEF
% FRBRERIIBASGREKD (B0, FAES 16 MB),

- FEARNERR (BB GBHTB) - HKHBEFRERANMEME 1024 MB RES , IRENERERE
REAEBENE , FERBENER I FEZRREA DN

« ZEEBREA Iceberg BRIERM Spark EARREBUEE X PHER | H
write.distribution-mode B :REH hashs range, MEELEEN CEZERMNWFMRE |
a2 [ lceberg XHHHRE 5 HE,

Bl —fEhl. RMARBEATIR , UBABEERRNIFERRSENE.
BT EH B

ERAPVIBESHREBEATKUIBRINERKNDLR , EFRBERSEGREKR)D, ATHAEENE
RRD , BEHHTERE SN EERESHABRAKNWER, NEHTRENFMEES , F2RANERE
#%H) lceberg B

RECERBRTESR

Iceberg EAERHBMITERRMITERMER  EBRIEMFHENENEBRYAEEINE. EEZH
RERRRETER , FFREE lceberg EREEHERREHERANAEERRRTER,

BIBETEER |, Iceberg ABWEFEERR D AT 100 EELENHKTER , MERKRBMY FIE
Fwrite.metadata.metrics.max-inferred-column-defaults. MREHNERREEIE 100
BEERE L MEZHNEHRKLESER 100 BEREUNANERE (Hlm, B EEmEERME 132 8
B ) , FBEE Iceberg EINEELERBMNRTER . EMEBREMEKNLEE .

« BRI lceberg BERIRE , FENEFERN  LESHMENERREE RENERHEER

write.metadata.metrics.max-inferred-column-defaults ( &% 100),

RECERMRITER 46


https://iceberg.apache.org/docs/latest/spark-writes/#writing-distribution-modes
https://github.com/apache/iceberg/blob/ae15c7e36973501b40443e75816d3eac39eddc90/core/src/main/java/org/apache/iceberg/TableProperties.java#L276
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AR NRZBFEE 100 BERENSRITER |, B bl$write . metadata.metrics.max-
inferred-column-defaul tsiBRESARAFTENE ( Sl 20) Y EFHBFELRE , UELRE
BRMBEAEINERBEEEERELAINE 20 BERERA,

« MREHESHHRFGPECALEERR , EUTUEAERRENEZREM  WREMHRIEFER
SRFTERNBERERE , MARSEHIFAR

.tableProperty("write.metadata.metrics.default", "none")
.tableProperty("write.metadata.metrics.column.my_col_a", "full")
.tableProperty("write.metadata.metrics.column.my_col_b", "full")

AR EENUELENMETHFR BN ENRAN. UEFRET  F2RAEREBERN
REHFIEF—&,

ESENRGANES

EENFERARGIEZIRIENE AIRER |, EEHcopy-on-write FRBE R Ex E (L FBEUKAE. JE = Iceberg fiE
PR TEER KB

Copy-on-write J IR S BEVNEE , AARRERUBENREILNARNEZEARER, T8 , HBR
merge-on-read , SEB AR 1’IEH-EEEEE’JH-;F3 WHAEZEHEER, ERUETERNEALEZ
B ERKEE, —MMES , copy-on-write EEBAEAZBENMREEMHEERXR,IIEFRHERARSG
(flan , ARBERKEAN) .

Copy-on-write#8 %€ (write.update.mode, #l write.merge.mode) AINAEERKRERER
Ewrite.delete.mode , EEABRNHEIZE.

A ZSTD B#3

BRI ERAERKREBM 8K Iceberg AN BAEEIFSEwrite. <file_type>.compression-
codec, KMEZREMFEA ZSTD BEHBR RASER RNV EBNEE,

BIRFEER |, Iceberg 1.3 RMERRAER GZIP BiE , BN ZSTD , HRHARENEIE AREE.

AR RUS|ZU gt ATRMNTERE. BREA Athena 5 Amazon EMR 7.x FRELH Iceberg &
BEFS M,

EEERNE R 47


https://docs.aws.amazon.com/athena/latest/ug/compression-support-iceberg.html
https://docs.aws.amazon.com/athena/latest/ug/compression-support-iceberg.html
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R EHEFIEFF

AT WE Iceberg ERRMFENAE , ERERBEIGERGTERAN —HSBAERRREFER
Ko PEF#ESE Iceberg WERMRRETER | TRBERSERIRHMAER | £MINRFIURE. SIFtE
WA ERERERGG P HEFER B ERN Amazon S3 FRBE.

&R LAER Spark BIITERERES (DDL) A , EERREBHRRERBHFIETF. MFETHE
H , 5520 lceberg X, REHFIEFR , BABRSHUEFERE lceberg ERRTNRBERR
ABRE,

filgn |, EAREIHEHMK EHEN B (yyyy-mm-dd) 2 EIWERRHPuuid , BTLUEER DDL EE
RWrite Distributed By Partition Locally Ordered®#f{R Spark EAEEIEEBHENIE
=

<o

TERAFFERRE  ERRATERNRRNMASRE, &P  FFNERRREERMRE—
EE , X Iceberg NP EIEMEREB/EARZR. EREFNEREKRD , £/ uuid HAREEZAE
AERERY , At EHXERBAAIBEERER.

Query example:

SELECT * FROM Table
WHERE date > 2022-082-05 AND date < 2022-062-19 AND uuid = 1

l !

Unsorted table Sorted table by uuid
uid lowerbound =0 vid lowerbound =0 vid lowerbound=0 dlowerbound=0 uuidlowerbound=2 uid lower bound =5
uidupperbound=9 uid upperbound=9 uid upperbound=9 dupperbound=1 dupperbound=4 uid upperbound =9

PFHFIEFTEXERRNERESR, BT UEM Iceberg BERERHFIERF

5 lceberg FFERRTREERETFEHIRE , M TEFRR.

REHFIEF 48


https://iceberg.apache.org/docs/latest/spark-ddl/#alter-table--write-ordered-by
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TBC-H 3TB - Athena data scanned Parquet and Iceberg tables, sorted and unsorted
3500
3303
N (ceberg sorted Ve
N |ceberg unsorted
3000 I Parquet 3004
s Cumulative lceberg [sorted)
i Cumulative leeberg [unsorted) E?E
2500
e Cumuilative Parquet 3180
/
2000
1500
1000
500
o - -'___.II--— .... _____.' — mill ———
3 4 5 G ¥ & 9 10 1 12 13 16 17 18 1

2

9 20 21 22

14 15

BEERBET 1T Hive (Parquet) BRI R EE Iceberg HEFERIRMN TPC-H EERFHNER. T8 ,
HERERTEEENERTETE,

TPC-H 3TB - 22 queries

800,000
700,000
600,000
500,000
400,000
300,000
200,000

100,000

Amazon S3 GetObject API

725,496

2
S%Q‘a'

g,

408,766

Hive Parguet Iceberg Ordered

40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

Amazon S3 ListObjects API

37,864

i}

Hive Parquet Iceberg Ordered

REHF IR
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RIE{LE AREE

AFHRETLBROEHEWE | BB Iceberg EHENBANSE , HRIBEE,
REERRD MHE

lceberg RHZEREADMHER , IERBEAERIE Spark EB BN S MmAE R, MFEATHEXE
8, F2H lceberg XHHHRE S MHER,

HREEZEEARENFEARS , BRRERRIEEHP , B8 write.distribution-
modei&E A none, E AR Iceberg T EiEREEINEY Spark FE#E R , M BER S TE Spark EH
AABE A, ERXSEES Spark EB{LBRERAEN,

® Note

BBADHENRER none FAFELFZ/NEER , EMBEREIRE. BMAEBEHE
e, BELNEERSH/EENDNER , LEBTEINEE.

EIFE R E R R
ELNFERARMEZIENERNBIEERURER , FEAmerge-on-read REERFELE AREE,

B & F FAmerge-on-read , Iceberg B EMBE AT , XMBRABRN NEER, BRERRKREKE &
IS ARELBFRAEAERSH  LENERNEHIRR.,. EEEBEBURERNNEERE , BRI
REFAMMEBRHNBEARE, —fRMS , merge-on-readEEBEEEEHFREBENBRIEER B
BEHRY , B9 REFZERKRDEIEF,

B EERREBERREAERIHIE LR Emerge-on-readfB&E (write.delete.mode,
write.update.modefl write.merge.mode),

£ Amerge-on-read EEHTEHRME , U LB EEEREREK. PESHEATENERY
FEHMAMBR , LRI —EERER , RTERERREENNEER L, BIBEER , RIELE
delete-file-threshold BN TERELEAB/E , B Iceberg WERETF S OIMBRER
( F2R Iceberg X ), BEEE—S THEBMAE , F2RALTIEEBRMN Iceberg B —Hi,

BEEFERAERSEN

Iceberg X &L Parquet, ORC Hl Avro BB AERl, Parquet TR, Parquet #l ORC 2 EH
XER , TRUHEHENEIRNE , EEAREERERIE, EXRTENNE ANEZ B HEIEIE,

RECEAXKEE 50


https://iceberg.apache.org/docs/latest/spark-writes/#writing-distribution-modes
https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files
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NMRBAZREHENERARPIRER , fINMERRTFERF , FEBESARNIERAvIoFwrite-
format#§ BRER , L Avro BXEA. HR Avro BUERSIAERNRN , FIEEIBIEHERK
RREHERNBARRE.

A7 NESHEIKEE  FRTEHRE | SN E Avro BRAHEERAB KY Parquet R, BEREF
WiERAwrite. format.defaultERRFZEEE, Iceberg WK A Parquet , Bt iR ETE
Avro FE A , REHITEHM , Iceberg % Avro 1EREH A Parquet 18R, EHIAT :

spark.sql(f"""
CREATE TABLE IF NOT EXISTS glue_catalog.{DB_NAME}.{TABLE_NAME} (
Col_1 float,
<<<..other columns..>>
ts timestamp)
USING iceberg
PARTITIONED BY (days(ts))
OPTIONS (
'format-version'='2",
write.format.default'=parquet)

")

query = df \
.writeStream \
.format("iceberg") \
.option("write-format", "avro") \
.outputMode("append") \
.trigger(processingTime="'60 seconds') \
.option("path", f"glue_catalog.{DB_NAME}.{TABLE_NAME}") \
.option("checkpointLocation", f"s3://{BUCKET_NAME}/checkpoints/iceberg/")

.start()

HELRAFR

EFHTHMER lceberg ERRTPNERSHEMEBNELYE , WTEMR. MTEHBHERUL : ©58
i Amazon S3 FHERIBIAHE, EREA Iceberg KFTEERKRERNERBAT AL,

RELFETR 51
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Iceberg Catalog

S3://datalake/customer_iceberg/

| - metadata/
| - vi.metadata.json
| - v2.metadata.json
| - snap.3ejn.avro
| - dbda7.avro
| - data/
| - c_birth_country=IRELAND/
| - 3dh3.parquet

BEASHFHNREEBRERRERL.

R S3 Intelligent-Tiering

Update with Copy-on-Write

S3://datalake/customer_iceberg/

| - metadata/

| - vl.metadata.json
v2.metadata.json
v3.metadata.json
snap.3ejn.avro
snap.hd62.avro

| - dbda7.avro
| - hd72v.avro

| - data/
| - c_birth_country=IRELAND/ n

| - 3dh3.parquet
| - jd73.parquet

Data file rewritten with the new records

£/ Amazon S3 Intelligent-Tiering A FER , EERERNEER , EHEENBERENETNENE

HE, IhEBRETEHNEERRFEARTR

EE BT S3 Intelligent-Tiering ¥ EL Iceberg ERI XA FEAEAE ( FIE0 Archive Access M Deep
Archive Access), ZEEHEFER , F2RET —EHRER],

B AT LAER Amazon S3 A @B RIRFZEECHBR |, UK ES — B Amazon S3 #FHE
Bl , flan S3 Standard-IA 2 S3 One Zone-IA ( 528 Amazon S3 X4 EHEIRAEE R

e
7 5 BREE 2R BR

B Iceberg ERRNBEERR S (BA. Ef. 66, B )  SEIFTNENRBREIRE.
FEE R B , Amazon S3 FRRABENPEERERBESRN.

RBRR, ERRERNSEEREANZEYES

MR A& T8 0o

EREERRIRE, T8 , MERIEEZEFEN

TRRAEBUATUEBENRTER | URBENERREFTRREERS,

RETHER fRRAR EdEES]

i BR 1R BB « £/ Athena 8 VACUUM It A ZERBRTATBEEMNMR
FRIAXRBERERRE, thig B, URERERE, B
ErEELEEMEERA,

A S3 Intelligent-Tiering

52


https://docs.aws.amazon.com/AmazonS3/latest/userguide/intelligent-tiering-overview.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/object-lifecycle-mgmt.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/lifecycle-transition-general-considerations.html#lifecycle-general-considerations-transition-sc
https://docs.aws.amazon.com/AmazonS3/latest/userguide/lifecycle-transition-general-considerations.html#lifecycle-general-considerations-transition-sc
https://docs.aws.amazon.com/athena/latest/ug/vacuum-statement.html
https://docs.aws.amazon.com/athena/latest/ug/vacuum-statement.html
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REHER

REFERBNREBER

A

- HEF , BALIE Amazon
EMR L{EHA Spark 2% AWS
Glue BIRRIRR, MEFME
A, 528 Iceberg X
Y expire_snapshots,

1. FRAEERERHERR ,
I 7E Iceberg P EZREH
K. MEFHMEENR , F2
BY Iceberg X4 H Y B £ 15
8.

flan |, LA LATE Amazon
EMR L& Spark FfERT
5l sQL RRir= , ®ARE
—fERER—F :

ALTER TABLE glue_cata
log.db.table

CREATE TAG 'EOM-0@1' AS
OF VERSION 30 RETAIN
365 DAYS

2. £ Amazon EMR L{£H

Spark = AWS Glue B RE
BRE KRB PRI,

15 A 3= 65
EREZDRBIAREZ KXo

BB RS AT IRIRAVREMIER
RELERIREEESBHY
RV R R

BEXNABRETEBIER
HY 45 E B ) RO R R B R R AR
&, ZRERERKHRELE
HRERBBE , BUUABRE
BYmHEM (KFRE) RE.
WM —R | &R IR R ERHR
HEXR K MEFRBEUNT
1B — R

HERMEBRELRER
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https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/branching/#historical-tags
https://iceberg.apache.org/docs/latest/branching/#historical-tags
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ARETRI
HEERR

BRI R

1. £ H Amazon S3 ZH L
Spark R . (Amazon
S3 & Iceberg ZET
B ; EFEENR , F2E8
lceberg 304, ) filan :

spark.sql.catalog.
my_catalog.s3.dele
te-enabled=false and

\
spark.sql.catalo

g.my_catalog.s3.de
lete.tags.my_key=t
o_archive

2. £ Amazon EMR Lf£H
Spark 5 AWS Glue ¥k
RER, https://iceberg.a
pache.org/docs/latest/sp

ark-procedures/#expire_sna

pshots & & 5 F &5 1 #Y
RER , EFEERY
|, HEHEHK Iceberg ER

RPBER DB, MARRK

Amazon S3 fERE 1M,

3. £ S3 £aniAMARAl ,
HKEL A W4 ER
Bto_archive Hd—1@
S3 Glacier 7% 5.

4. ZEEEHAB/TFHNER
- BERHENYH.

« {3 Iceberg HHY
register_table 25 , #&

REBEEM A B PR ER

&Ko

IEESY

A8 = 7] S ABE Y AR AR
ERERRRAENRE,

BRNBRT , BEELHT
BEREEREHFRBAERE.
EEFEAREZEN.

B LSS I 5 R R R RIRY R
AHER , ARERBRERE
2§

HERMEBRELRER
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https://iceberg.apache.org/docs/latest/aws/#s3-tags
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://docs.aws.amazon.com/amazonglacier/latest/dev/introduction.html
https://aws.amazon.com/blogs/storage/restoring-archived-objects-at-scale-from-the-amazon-s3-glacier-storage-classes/
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
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FEHER RRFR EdEELY]
MFBRFHMRE , F2EB AWS
IREAESLE = Apache
Iceberg ERIREEHE Amazon
S3 BRHH L IR ERE,

il BR AN AL 48 3=

ERLEERT | Iceberg EBABRX AREEELERRR R ZH LK, EETE Amazon S3 HE TERHE
R, HREAER , At EEERTGHEEMERKMERE , ARULETREXANIRLS HXEREM.

EEEREELMBER , BATLAE Amazon Athena RfEA VACUUM BRiA S, BLERIANSBERE | 1
SERBRIMLNER, EFEEFTERANE , BA Athena TEWEULIREREE R4, I, £H
VACUUMBRIR X B , BT EEH B EMEAERE,

HE , BT LE Amazon EMR £ Spark 5 AWS Glue R#{Tremove_orphan_filesi2F. It
REESFEHEMNE  XEBUHRE, WEFMEN , FSH Iceberg X,

Iceberg BEMHRETREERERBABHRRATERREZERFE, FEHRERFEZENHLPE
BERER, MEMEZSRFARCENEERTEENSX , UEEHSIZAUARHKRILEEAR
EIEEREFR, KNE=EENBREMEERE.

lceberg B
£ Iceberg 1, 7] BAfE A B HE R 44T OB EHS -

« BPBEBREHRK/NDEERIR 100 MB I AEER, M S bin packing.

- BRIBREREERERS M. EHAmerge-on-read’s A EH MRS E £ BIBRER,

- (E¥F ) RBEEHEXHFRER. EEEMHFIEFRBESEANETNHEFIEFANTEAER,
- ERAZEEARRREEER  UREICFRANEDER , FEI- z IEFHF.

£ £ AWS |, £ LUEIR Amazon Athena Si#E Amazon EMR = F £ Spark 3R#11T Iceberg B &%}
KB IRE AWS Glue,

MIBRIISI AR =R 55


https://aws.amazon.com/blogs/big-data/improve-operational-efficiencies-of-apache-iceberg-tables-built-on-amazon-s3-data-lakes/
https://aws.amazon.com/blogs/big-data/improve-operational-efficiencies-of-apache-iceberg-tables-built-on-amazon-s3-data-lakes/
https://aws.amazon.com/blogs/big-data/improve-operational-efficiencies-of-apache-iceberg-tables-built-on-amazon-s3-data-lakes/
https://docs.aws.amazon.com/athena/latest/ug/vacuum-statement.html
https://iceberg.apache.org/docs/latest/spark-procedures/#remove_orphan_files
https://iceberg.apache.org/docs/latest/maintenance/
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EIREA rewrite_data_files BFE TR | SO AR EERS RIEF BETEA, TEER bin #
HWFERITA. THbn HERBER THEEBHFN Z EFEFEENRRE K RATCHR bin HERE
REERR | WAL S RRE, T EERREFREBEESRFMENEINTER,

Eij Database.table
Jyear=2022/month=01/

Metadata I File group 1 | 100 GB

 Filegroup2 | 78GR
[year=2022/month=02/

Jyear=2022/month=03/

40 MB X No file group

83 GB \ File group 3

Jyear=2022/month=04/

70 MB '\ File group4 | 70 MB

U EHIF | Iceberg ERIRTENESEIE. BEIIEHEFRHAPINTENERYE, MRE
& Spark BABRXRHTRE K EAETISEVAANMEZRENERTFE, EREER Iceberg
BR , ARBHBE— Spark FHERENERES. ERER , MITBEN Spark EAEXSE L NE
Spark EBREEE !,

Iceberg B 56


https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files
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= 4 /=
A BB HE1T &

THeREM SR MR ERERETER

« MAX_FILE_GROUP_SIZE_BYTES TR EKE —EREHH (Spark £5 ) WERRHIERA 100
GB, WEBMHHRNRIAETEEBNERXRI DI EEBHE GB NENKRFAIER, EBRTELRE ,
LU S RERREI TEIIEGER , BFHIERE LNERES,

AE . SEERSEHSENEF. Bt , IREEEHToIEEBERIEST | S4BT
E0EEKN,

« MIN_FILE_SIZE_BYTES & MIN_FILE_SIZE_DEFAULT RATIO B2 BB R RBHRFEEEERESE
KB 75%, Hlin , B ERRWBEANE 512 MB , BHE[A/NA 384 MB WiERIBELESESEE
MM —HERA,

« MAX FILE_SIZE BYTES = MAX_FILE_SIZE DEFAULT RATIO FEZABEER /M 180%,
HEEREHRIMEENDIMEBE—&K K ELEBMEARBIBHBIENRZESR,

c MREERRPEEANVRAEBERERZEA/ , MIN INPUT FILES € EEERGHNEEZEB TR, ItB
MHHEARYEREBERBEREERESES (FERA 5)

« DELETE_FILE_THRESHOLD 2 ERREBRMBIIVMRIRIERE TR, BRIELBSEHIEE , BRAIR
BAEEMEBREREERERSH. EERANINGE  SXEAFHLEBERRERE, LREZER
B ERER K RLNREKERTELA S, REEE-AEZEASEZEEZNNBRERS  JTEE

EEBMARERAT B EEPERBENER.

il , BREN 2 EIEmonth=01BEMEREREFH , RATHEIB 100 GB W A/MRH LR, MHMR

#, month=022ZETEE—ERFE , BATER 100 GB. month=03 2 EEFFESEBERN
EERREBAERER. At , ETEBE. &% , #Anonth=042ZENERTEAFERFIE KRN
ME—EXR 6 BEREEBHE , RAPIEEERENLNDNEER,

BO]LAATE Amazon EMR 2 E#1THY Spark ;R EEIEL S8 AWS Glue, ¥ Amazon Athena , &1
UFERAUTFE RN ERERBEREEFHUNBMoptimize ),

£ Amazon EMR = £/ Spark #11TB# AWS Glue
ZEERBA AN a] IEMERAEE Spark BEM K/ |, LLHIT Iceberg WBHELNAER. THEHIFEHA Amazon

EMR Serverless , B8] LA1£ Amazon EC2 5 Amazon EKS E# Amazon EMR = £ BB A
3£ AWS Glue,

AREBETA 57


https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/RewriteDataFiles.html#MAX_FILE_GROUP_SIZE_BYTES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MIN_FILE_SIZE_BYTES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MIN_FILE_SIZE_DEFAULT_RATIO
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MAX_FILE_SIZE_BYTES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MAX_FILE_SIZE_DEFAULT_RATIO
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MIN_INPUT_FILES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#DELETE_FILE_THRESHOLD
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-creating-tables.html#querying-iceberg-table-properties
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IER AN FEREH A 5E Spark ER BN HEBBRRABEER., EERFEEEREA  FER
BEERFEAN KN ERE 100 GB , BALFRE TSI Spark B .

* spark.dynamicAllocation.enabled = FALSE
* spark.executor.memory =20 GB

* spark.executor.instances =5

MREBEMERSE , B UEBEMNFITRENERFEAHERKTER. SHUTUERAFHHEE
ERERIERE Amazon EMR,
- FBERE (flm, REA 4)
- MAX_CONCURRENT_FILE_GROUP_REWRITES = 4 ( RIFMMEE )
« spark.executor.instances =5 ( #fRFEANE ) x4 ( BMHVEE ) =20
* spark.dynamicAllocation.enabled = FALSE
- BREERE
« spark.dynamicAllocation.enabled = TRUE ( 785 , EERIEMEIE )

MAX_CONCURRENT_FILE_GROUP_REWRITES =N ( #§It{EEE ¥
FEspark.dynamicAllocation.maxExecutors , 54 100 ; \RIFEHI PN BITESMERE | &
AT LA N EREA 20)

BYRBRESEAPNEESEH., T8 , SHWEXER Spark EBHMEE , USKRITFEEEMN

E L
+

it
E

o0 fai
K Hm

£ Amazon Athena $1TB4&

Athena %8 OPTIMIZE BRIA = |, #§ Iceberg WBEARREXBER/ZERE, B UEA LR R
TR , M AR A L EL L

HBORKEA bin HEEEZF/ NEERSEABRANER , UKRRERERENERERES. &
EFAREHEFDS z [EFBEFREEER , 557 Amazon EMR = LA Spark AWS Glue,

B EBRITERRE |, BIBE OPTIMIZE RiRAXNAEEERKRBMY , SFEH MAXNEEITER K2
% , % CREATE TABLE ALTER TABLERRARXWTEERITA. MEFERE , FZ R/ Athena X,

£ Amazon Athena #1TB#& 58


https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-defaults
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/RewriteDataFiles.html#MAX_CONCURRENT_FILE_GROUP_REWRITES
https://docs.aws.amazon.com/athena/latest/ug/optimize-statement.html
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-creating-tables.html#querying-iceberg-table-properties
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HIT BB ER

15 A 3= 451
RIBHEIIT bin HEBE

BRIZFT bin HEEBHE

MITRELUEFER

PITBMEUAER z IEFHEFREEEHR

EA R BEEE RS A EMGEAREXERD
2 8B E8IT R

- MRETHEERREEZSONEER , FE

Athena F{EH OPTIMIZERRA X, Athena &
BEREARURHENERRER it , mRR
BERBWRER , AT SELHEELIRENEES
WA, B7HR/TE Athena ERIEK HIBER
B , OPTIMIZE &S per-table-partition¥#11T -

- BERTRBEAENEERK , FEA

Amazon EMR = AWS Glue 2B EIREIERE

- BERTRMBEAE N EERK , FEA

Amazon EMR = AWS Glue 2B EIREIERE

« fE£FH Amazon EMR % AWS Glue , A &#EF

R—IEHBEWNERF , TREEKE R I
B

« fE£FA Amazon EMR 3 AWS Glue , A5 z |E

FHFRIFFEBENRE  ATREERERR
H B R

« f# Amazon EMR & AWS Glue., BH

Iceberg PARTIAL_PROGRESS_ENABLED
B, EEFEAIRIER | Iceberg B R
o ERZEER. WRBLEME (R
B, MRERNERERBEHITHRESN ) |, Bl
HEERKHRHACESZIFERRNER , A
BREERRAR. B, BU e EEEHRmEAN
BER,

£ Amazon S3 H £ Iceberg TEEH

AREFEYEM Iceberg B , BRI LA RE&EAL Iceberg B Amazon S3 W E B,

BITBENER

59


https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/RewriteDataFiles.html#PARTIAL_PROGRESS_ENABLED
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By It &4 B (HTTP 503 $438 )

£ Amazon S3 EHITHWRELERNEARISEEHEERETEEYHY , XEE PBWWER, ET
REENERAEFRENTE  EEEEBHTTP503 ( REBEEFER ) SHREND, EEBRLRA
B, EFERA T lceberg B4 :

« # write.distribution-modei%E% hash= , rangei® Iceberg EAAEER | EFEHHRD
# Amazon S3 FER. ERRFIERE , FEEEKZERM,

- MRERATEEHPNWAEERMIFEIBEE 503 EEHER , B LLTE Iceberg
truefwrite.object-storage.enabledi§ REA . ERIETR Iceberg MEYHERE , U EE
B EE ZERE#A Amazon S3 FE,

MBEELBUNFREF , FSH Iceberg XHFHNEAB L,
£/ Iceberg #EIRERBFL RERANER

EEZEH Iceberg ERIFR , B LAERA Iceberg #0 API, Iceberg AP ( f5l#0 Spark) = Amazon
Athena EXZ ERM. HEH Amazon S3 MBRESREAMNESR , BEEEMER Iceberg JRE APIs
BERRR, BREFEERAER , URMBRMIESR,

%1 Boto3, Amazon S3 SDK 2 AWS Command Line Interface (AWS CLI) £/ Amazon S3 APlIs
A EMEMIE Iceberg FERBERBER Iceberg ERIERM Amazon S3 ER , SEHERRER
MEH KM,

B EEER AWS B

£ Amazon S3 FEM Iceberg ERIFTEF , AT LEA Amazon S3 FHIRETIEE , flNEEFEER
(CRR) MZ EFHFHE (MRAP) , B%{E AWS EFEEZER. MRAP AEAEXRHSEIRE , UF
B AZ{E P S3 R FETER AWS [EiF, Iceberg T BB | BEALUER MRAP EiBAE T
BT BB A 4T F 17 BN B R #4197 Amazon S3 #4E, MRAP t1E2 Amazon S3 B EIHEBREFERES , HE
ASIE 15 DENEE, X AETERNFEERER,

/A Important
Bl , B8 MRAP #J Iceberg S {EE M Apache Spark, IR EEREBREERE
AWS B , B4R EKEREEHENENEREBEEH A Spark SQL IRIFE ( Hi0
Amazon EMR),

Bt 2 5E| (HTTP 503 #8458 ) 60


https://iceberg.apache.org/docs/latest/configuration/#write-properties
https://iceberg.apache.org/docs/latest/maintenance/#expire-snapshots
https://iceberg.apache.org/docs/latest/maintenance/#expire-snapshots
https://iceberg.apache.org/docs/latest/maintenance/#remove-old-metadata-files
https://iceberg.apache.org/docs/latest/maintenance/#delete-orphan-files
https://docs.aws.amazon.com/AmazonS3/latest/userguide/replication.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/replication.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/MultiRegionAccessPoints.html
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CRR # MRAP ZhgE A 17 B &4 Iceberg BRI REER EHERHRL R , W TERR.

Region Region

Iceberg Iceberg
Metadata layer Metadata layer
= AWS Glue Data Catalog =
z near realtime replication z
AWS Glue AWS Glue
Data Catalog Data Catalog
Data layer Data layer

It It
H‘ | Amazon S3 H‘
@ MRAP @
@ [guid] metadata json [guid] metadata json @

it it
Amazon S3 E‘ s Am&@PSB E‘ Amazon S3
bucket @ @ bucket
S3:Iyour-bucket. main-region)/[date]/[quid].parquet S3:/your-bucket. main-region)/[date]/[quid]. parquet

FERELFERARTER

-_—

. A MRAP U BEVER K, EAHER Iceberg FHEERIERIEM MRAP L& , M EERRFL
BE,

. f£ /A Amazon S3 MRAP #& % Iceberg R, MRAP XERBEHKIHZE (SLA) B 15 DEMNERE
B, Iceberg AP ILBEUREEE BB SI AT — B,

3. EREREFHH , F AWS Glue Data Catalog FEVERIRTH, B LARREREHIEE :

- ERBEERERARM AWS Glue Data Catalog % Iceberg ERIRHPEERNEE, Lt ARARERXT
£ GitHub Glue Catalog # Lake Formation Permissions £ B ZERFEH, WEHEESME S
RBESHBEFEREERESFHNERRK,

- ERTERHBER , AXAEEHPEMER K. BALEE  SUUERLIHN AR
Iceberg register_table 225 , WA H iR &#FKImetadata. jsoniEH

N

E BRAR AWS B &


https://github.com/aws-samples/lake-formation-pemissions-sync
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
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Et4% Apache Iceberg TEEH

EEER Iceberg THESH , £EMEER : o MTPEERRIFEAEERSEES. EEREERE
Iceberg 1.2 fixF#EH |, EEAM REST # JDBC B #.

MRIEFEAZ AWS Glue Data Catalog , R A A TE Iceberg B PHEE R E B R LR EERE |, LUR
A T ## Iceberg ERRIEEAMRE,

ERHRNAEEENGRIREREE., fll, & lceberg ERRPN I EREIRER 7 LEH/NEE
R, ENTHEEHILURBBETE  BERSHRBANESR, ENLEHREERTEZNE
Ko

ERRERER

T5EMEAB R QuickSight FEVI N ERRERBERR. LERREFEA Spark SQL EF Iceberg H#E
ERK , THEENGEANER , SIERTPRERNEENERE TR, AR HLEASERE AWS Glue
BRIERFUAREREE, B% , #H Amazon Athena 237 QuickSight &R , I TEFT R, LERAT
1 B 438 Bl M R R R P RV A E R =B

Active Number of Files in Table Total Delete AVG Active Flle Size in Table Active Storage in Table TableName equals
Files
web_sales -
4 1aa1 v 594.45 MB
Total Number of Files in Table 547 AVG File Size in Table Total Storage in Table
551 78.07 B 43,019.16 MB

Percentage of Active Small Files In Table

75 %
0% 100 %

QuickSight ERIRETHI UL Iceberg BRI FRM T 5 BAEENAEISIZE KPIs) :

AR RERER 62


https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables
https://iceberg.apache.org/javadoc/latest/index.html?org/apache/iceberg/metrics/MetricsReporter.html

AWS 5 &5l

£ LA Apache Iceberg AWS

KPI

ERHE

FERTPERNBE

THERAN

FHERPERAN

PIERNED L

HBEFERAN

Description

Iceberg ERIERFNEREE
(EARMERR)

Iceberg BRI TR ZE—EREH
WERAPEREE

lceberg ERIRFFIBEERERN T
HERK/D, LA MB BEN

Iceberg BRI TRPIEAPERMN
FHEERAN |, LA MB BE

MR 100 MB BIERHFERRA
palnd

ERRPATEERNER)
A EEMIEZRM Amazon S3
YWHRA (INREA )

)

select count(*)
from <catalog.database.
table_name>.all_files

select count(*)
from <catalog.database.
table_name>.files

select avg(file_
size_in_bytes)/100
0000

from <catalog.database.
table_name>.all_files

select avg(file_
size_in_bytes)/100
0000

from <catalog.database.
table_name>.files

select cast(sum(
case when file_size

_in_bytes < 100000000

then 1 else 0 end)*100/
count(*) as decimal(l
0,2))

from <catalog.database.
table_name>.files

select sum(file_
size_in_bytes)/100
0000

from <catalog.database.
table_name>.all_files

AR RERER

63
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KPI

ER P REERR R/ NEET

EREREHRER

Description

EEEMKBRRAMEE
ES: O PNAN

)

select sum(file_
size_in_bytes)/100
0000

from <catalog.database.
table_name>.files

T3 HI R QuickSight R K ESIRBERIR , SURMH Iceberg ERRESHERERBR KPIsH

.

Active Number of Files in DB

51

Total Number of Files in DB

619

Iceberg Tables

10

Active VS Total Number of Files Per Table

1 Legend

NumberOf...

W TotalNumb.

LERREWETF KPIs :

KPI

BRE

il

ERTRRERNEE

AVG Active Flle Size in DB

31.17 MB

AVG File Size in DB

18.07 MB

Active VS Total Average File Size Per Table (MB})

web_sales
custamer
customer_address
item
date_dim
time_dim
promation
web_page
hausehold_demo.

\\\\\\ band

Description

0%

Percentage of Active Small Files In DB

94.17 %

100

125

Iceberg EREFHIEREHE
(ERARFERR )

Iceberg ERIERERAPERMN
BE (1BIF Iceberg ERIERM
RE—ERR )

150

Active Storage in DB

1,083.64 MB

Total Storage in DB

94.17 3%

00 44,061.53 MB

Legend

ActiveAVGF

W TotalAVGFil...

&3l

HERRER £ —ERUNE
BREBRER , XEHBER,

AR ERERER

64
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KPI Description =5

FEIHERKN Iceberg EREF A RERENF
BRERAN, LLMB AE{N

EHEHERAFRERKD lceberg ERERFIEERFE
RNFHERKRD , AMB &
B

NEEENBED Iceberg ERIEH /N 100 MB
NWERAFRERE

BETRAN ERETMERENERD,

T BFEM I FEZRF Amazon S3
Y RRA ( INREH )

ER PR A/ NRET EREFREERNRBRIRR
HATRERNB RN

Tap M=

FBREAVEPTHROERIDE  AUNAEHEHERDEERBENRMES, Hl  ETUE
AN R E RGN EE RIS ERERESE | TR -

- BEERKET N ENEERE , £/ bin HEBRER DB PNEESR.
- EERREINEEDEEPH N EMRERE , £/ bin HERBHERS HHMERER,
- ERRTRLLEATRERS X £K , BRRR , BREBREN MEER,

TR MM 65
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By #R &5 K 1L £ R SR IR AN B5 R 2 6 AWS

Bl iR 25 K 1L EREE S AWS Lake Formation AL ERHEE, EBESWEERNEESKHETEE
BRIFEVER 54 Iceberg Ri&. MFEAM A Amazon Athena 7KL E R KAV EEH AWS Lake

Formation , 552 E&8 AWS %X ZEF H Amazon Athena &2 Apache 7kKILERE &) , LARER. AWS
Lake Formation

£ LA Apache Iceberg AWS

66


https://aws.amazon.com/blogs/big-data/interact-with-apache-iceberg-tables-using-amazon-athena-and-cross-account-fine-grained-permissions-using-aws-lake-formation/
https://aws.amazon.com/blogs/big-data/interact-with-apache-iceberg-tables-using-amazon-athena-and-cross-account-fine-grained-permissions-using-aws-lake-formation/
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Pl dE KL E S ERE AWS

A RBEMAETREERRS (FIHIERE) PERASREERNES , UGS RN &RE RHEEL
HYE R,

R HEIXRHER

HRERBBRERN AL , REREW Iceberg RBREBEAGAFRE . BESLRRATEHEETN , LAS
ELEEHMEHEERERRT, SFRRBRATENELER ., HREERBRN  BMEBEAUTERE
MEIE,

AR ERR—EHF. ZEEEIRRENBIBEBNER,

Data source Data ingestion Data consumption

esd | —[T-

AWS Gl
Amazon EMR he

Batch updates Data Catalog e :®:

Raw storage o?

v" Amazon Athena
-

4 &

AWS Glue ETL Mutable Iceberg

lceberg/Spark data lake

BE
o XHKR/ 128 MB , RAMHEE XNEKEE 128 MB A BIF,

- EAEA : copy-on-write, MAIERMBIHEATFFR , k52 EMRAERERABENRREH SR
- 8

R IR BEER 67
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- PEEE : F/A/H. TEMABRBENEARGF  RMSHEEHEHRIENER , #ARMBESE
HBEMENERBTEENERREE., #ME2E0E ERRRE A EHIH F SRR 2 RIEFIRE
%,

- BEFIER B

- EX B : AWS Glue Data Catalog

f& & U I B B HEER A9 B A

IETATLAIE Amazon S3 EHEERGH , UBIREMES LA MNBRER ., WELREEMFMHE
A, FSE AWS EPERXEF R Apache Iceberg B X ZE R AWS Glue , LAKEF AWS Lake
Formation 1 Amazon Athena HWIEIRFE &R LA,

FEERER TG - BN A HRER Y 3 RHH 68


https://aws.amazon.com/blogs/big-data/build-a-transactional-data-lake-using-apache-iceberg-aws-glue-and-cross-account-data-shares-using-aws-lake-formation-and-amazon-athena/
https://aws.amazon.com/blogs/big-data/build-a-transactional-data-lake-using-apache-iceberg-aws-glue-and-cross-account-data-shares-using-aws-lake-formation-and-amazon-athena/

AWS 75 £1E5| £ LA Apache Iceberg AWS
~ S|

>
ﬁ I,?\

« £ (M) HEH Iceberg 224 AWS GlueAWS Glue

« lceberg (Amazon EMR 3 )

- £ Apache Iceberg E#l5& (Amazon Athena XX )

+ Amazon S3 X4

* QuickSight 32 ¥

+ Glue Catalog # Lake Formation FF A/ # 5 (GitHub 12 E )
+ Apache Iceberg X #

+ Apache Spark X #

69


https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-iceberg.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg.html
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/Welcome.html
https://docs.aws.amazon.com/quicksight/latest/user/welcome.html
https://github.com/aws-samples/lake-formation-pemissions-sync
https://iceberg.apache.org/docs/latest/
https://spark.apache.org/docs/latest/
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BERIE

LTAEHE AWS #E., HEEBEMERANER,

BERE

o FRET-BEERE, BIRGTREBM, K

* Imtiaz ( Taz ) Sayd , fER A RE BRI MBEEE , 247
- BN, RS REBE , KBUR

- B ER  BRURZIREM , Amazon EMR
- WIREERE-REM , MRS REEE , KEUR

- Fifm AK, fRRTREBE , KEURM ETL

- FEAEETRL EERE , SRS REBED

o AR JFEFEH , 2R BET , Amazon EMR

« RH OK K5I, R REEAT

- EEFPIE-ZH, DMTER

- EBEW , RS REBE

- RFDBREE, BRFREEM, R

- FHBE BHEX  BRAREBM , 2

- FHER, HEMIRS RELM

- BERFERMAL MRIRT REER

=W

- B P, #KE, Amazon EMR

- HIE-BEM, Amazon EMR EXR

- A2 BEBHT, E1E, Amazon EMR

o HEWRIE-ZRIHT , Amazon EMR EREEMAE

- BHR-BERMER , EMKE , AWS Lake Formation
o BiRfRAHL, Emi&E, Amazon Redshift

- BNEKE NS, KB, R RER, KBE
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https://aws.amazon.com/compliance/shared-responsibility-model/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-phased-approach/step3.html
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
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https://docs.aws.amazon.com/vpc/latest/tgw/what-is-transit-gateway.html
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https://docs.aws.amazon.com/vpc/latest/peering/what-is-vpc-peering.html
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