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£ AWS {58 FA Baf R &5 K LY

Amazon Web Services ( EEi#E )

2024 ¥ 4 A (MXHFESLECHR)

Apache Iceberg 2 —ERBMRRBHREZER , AIBFLERKRERE , FARHER AWS Amazon
EMR , AWS Glue Amazon HELHBFI 52 5 Amazon Redshift &4 #TIRIE 2 ¥ Apache Iceberg B R
AXEF, RSN EEBEEEFRRYE (EHE S3 ) 2 LRRMBEXZEIEH. AWS

A firiEmRMEEBTRE Apache Iceberg AFIHIIE S| AWS BREE , LT E AWS E KRE#H 1T Apache
Iceberg B RIFRAE(L AT RBEN REBBKNEZR.

A3 E0E A RMER EE# A Apache Iceberg B9 A AWS |, {R28ERIEFIAE A Apache Iceberg B3 F
FHEIRERE(CMNABARAEREA Apache lceberg TEE B ERFERE. AWS

EAREmRMSP :

- RRERH

- BIRMEA Athena SQL FRYKILE
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 BUKILEYE AWS Glue

« £/ Spark {#HKILE
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BARERH

B X & R Y X B 2 A SR A5

EAA, RAEMEELTE , ERARRFERNREREZ —. BUAERAERHMERARE X
ERFBNFEEBLCES  LEHENARTREEN SN THEEE  EXEEREIRBIREE,
B4, WBRBBNERALER (Al) , XiBBEEEFHRE.

BERELHRE  ERMKVETRERAEUERENIIRERRT. ERATRHARERTFE. — 3. B
MMM A (ACID) BEFEENXE  KURFEEAZSETEANKN , AR RECNEEZHAR
BTEEAENER. ERHTRATIDRNRERE !

- BEEEBHBIREML , FITHRBFCEREH MMER

- BEERRERIBEEBAERNBTBEIEIE  EEEHAMEE
- BERZELITHEIFVNRENES -3

- EEAERKRME EERE%K

- BERBNERBMAS (52 ) ERHBENERAT RS

HREESFEHMEE (COC) RERMME, MERENMBREENEBENEARSS , ELRECE
BRAEE , EUREERENRAREL.

£ AER Hive RARBNERPEXERBERNBAER, EXGERNMBRELIER , ZFEX
B, Wi FEEMNS ACID RENREPRHELTERHMNRE | UREABIRN TEEN — 3.

A THBhmRELBE , Apache Iceberg 121 T H B LI E R EIIEE , AL ERUHNRELNE
HE , FENXE Amazon 83 #ERE (Amazon S3) EERA M= R K L EE

B bF &5 K LU B A

Apache Iceberg R —EHRBMERBERRER , REERNERRDTNINGE , BEL L RBEEERES
ERRRETEA, cEABRMENMEMRGT , FFEEAREERBHE GB WER K, KILKHN—
LETERER

- MER, EHMMEH. Iceberg XEARNERARNWBEESQL v, TEHERPR—EEA.

« RIEFERBINERE R, Iceberg RIFSIBRAEANFTRER , Sl BEMNERTEBRRETE
B, URB BN AT EFREE

BAE R 9P 2 5= ) 2


https://aws.amazon.com/s3
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- TENRBEE, Iceberg XEFRM , MER , EFNHERRS , MASELERER,

- PEEL. BAUEENEREREMENRERENERNRNDEIREE. Iceberg XEREFER
ROBWERT , RIEESERSETHBERE  ARESERDEPBRERT.

- BRNDE. LHREABIEESERNTLENS B, Mlt—X , FRERTEERBERRN DG
MER  FEEHPIEREINNERSR

« BRAENR. FF A LUBIBIRE R SR AR B RE A EBRE.

- RFEMRIT, ERAETUERARKEEE LBRA,

- AFSMLiEEE. REARETH , REEEEXKETEF MBI IRERNER.

- WERBER. lceberg EALBN Y BURAFSEIZIEKY, EREFRNERT , P —1@
EELAERZEH,

s TRAXHRN, KUXFSERFEXAERN , STEAEETEARMBR , FHZF REMMHZE ORC,

HWMS 2 , £/ Iceberg EANERAZBNREZ — B, RE. RENGEBETRE, NFEFHEEL
MEMIKILIHRERYEFHE R , 52 B Apache KL X4

AWS Pl iH & KL B X #:

Apache KL Z ZRITHEREIREEERMN T AWS IRFE , A Amazon EMR , Amazon
Athena , Amazon Redshift #l. AWS Glue TEIFRIAIA Iceberg HEBMNE RN E(L S ERE,

Sources Ingestion Ingestion Consume
P T T T P Tttt (T T T T, P T T T T
1 1 1 | 1 1 1 1
1 1 1 | 1 1 ! [ 1
1 1 1 1 1 I 1
1 1 1 : 1 1 1 1
1 1 1 1 1 — 1 1 1
1 1 1 | 1 — 1 ! 1
1 Batch v Fann . )
| > 1 ! : N I Y;:u ! 5 Amazon Redshift :
1 p 1 1 1 1 —_— 1 1 1
EE’ A EMR
: : : mazon : : DAEV%GJUF AWS Lake Formation : : :
: Amazon S3 : : : : e maed : : :
1 raw storage 1 1 1 1 1 1 1
! 1 1 o I I 1 ! I
| I I u, | S l | Amazon Athena |
1 |
1 : 1 : 1 1
1 1 1 A4 1 1 1
1 | 1 | Store 1 |
1 I AWSGUEeETL | 3 rem-m-mmmmm e e e e e 1
. é : | AWS Glue ETL : ; A e loeh ' . :
1 ——— 1 1 1 1
! — ! ! ! ' Apache Iceberg ! ! !
! 1 1 | 1 1 1 |
' Amazon Managed ! ! I ! ! ! Amazon EMR !
: Streaming for | Streaming : N | : —— : : :
1 Apache Kafka 1 1 >'—,---— | 1 . 1 1 |
| (Amazon MSK) T . f : g E | 7 !
1 1 . 1 1 1
1 : i Amazon Kinesis : 1 Amazon S3 1 | @ :
: 1 1 Data Analytics | 1 Iceberg dataset 1 : 1
1 1 | 1 1 |
: 1 : I : : : Amazon SageMaker :
1
| L____________JI e e e e e e e e e e e e = —— 1 S |

AWS Bl BH & K L B9 2 8 3


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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BUR AWS BRES R4 T A KILER . ERHM AWS BRI 7 AR T 2ikiL EEKILEITR
H,

- Amazon S3 FHHMAM., ATAY. AERM. 224, GRUENERIEMRARLERBNRE
5. Iceberg MIEXETRIEE R A T8 Amazon S3 EREE &Y , M0 Ak LS4 5 HEFFZ Amazon
S3 haeRRt % &,

- Amazon EMR 2&t¥#f PB IR ERRE, BN/ MAKBLBENEEERBAAR , FARKE
YATE 4R 48 (Hla0 Apache Spark. Flink, Trito #1 Hive)s Amazon EMR B LA7E B 5THY Amazon 58 143&
B E¥5 (Amazon EC2) #%. Amazon Elastic Kubernetes Service (Amazon EKS) 51z 5% EMR £
fAREF L#1T. AWS Outposts

« Amazon Athena RUHMRKRIBREAEREZENEARSEDN 2 TRE. cXERBRIAREN
BREERX , YIRESE, BENANRSTE PB WERFIEME. Athena sH¥KILKER, KE
1T, BAM DDL EHEEFRERE , WHEHA AWS Glue Data Catalog FAKILFEFHIE,

« Amazon Redshift & PB ENERERBRE  ARNXBEESENERRSFHEEE, Amazon
Redshift Spectrum A LA E £ Amazon S3 L& AWS Glue Data Catalog 3f 77 B #9 S 5B
. Redshift SEFZIRREM TH K LEREXN X,

« AWS GlueR—EERARBFERBARYE  TELEREMIRE, . BBNBRAREZENRE
MER , SUETD T, #BR2RE (ML) MEARENBE. AWS Glue 3.0 RE S R4 IFEIRAHIIK
IWAEZR, &7 AWS Glue BAfERATE Amazon S3 R KILE EHTEIMBE ARE , SEH. AWS
Glue Data Catalogi® X5 H hig4E , FlansdE A , BH , Spark &M Spark B A,

« AWS Glue Data CatalogiZ2#t X 8 Iceberg ERI &M Hive FEE R EHBER B $FR%,

- AWS Glue fr B RENIZL B B{LITIEE , LATE. AWS Glue Data Catalog

« Amazon SageMaker X &£ Iceberg 1= 7E Amazon SageMaker ThEER & P F A IEEE,

« AWS Lake Formation&fFHUE B2 41 BB MM FEURHIEF T , ‘@3& Athena = Amazon
Redshift fFRMKILEZ. ETHRBEREKLERNERIIZINESZEL | 28 Lake Formation X1E,

AWS M3 Iceberg WEZ IR , BREFMEELREHEL T AIEENEE, UTSEEHEET
Amazon EMR ERYE K ( #tEF AWS GluefE#B{tiit ) LAK Amazon Athena SQL, A T&E7 &M T
f£ Athena SQL F KL IFHIRIERIE,

AWS Bt 3 Kk L B K 3 4


https://iceberg.apache.org/docs/latest/aws/#s3-fileio
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 5


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 6


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 7


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

Results (15) Copy ‘ ‘ Download results

‘ Q search rows 1 &
# v color v date L4 name v price L4 product v ts L4
1 cyan 222022-07-19T03:47:29 Person5 353 Keyboard 2023-01-03 10:15:52.268000 UTC

2 lime 222022-07-19T03:47:29 Person1 833 Towels 2023-01-03 10:15:52.268000 UTC

3 turquoise 222022-07-19T03:47:29 Person1 1319 Shirt 2023-01-03 10:15:52.268000 UTC

4 blue 222022-07-19T03:47:29 Person3 163 Sausages 2023-01-03 10:15:52.268000 UTC

MFERFERTEANFEMEMED , F2E A thena Xt

K, &, BEEI2
R, RASENRT A lceberg AFWERSR | WRIARA T kLSRN ERABHRE

AT RAAREEEEHERRIZHEE | Iceberg FRA T HIBEM T BB HN D BEBRT. ELBETUNERL
EEPREN  URECEARENHNIT,

TEEBMESEHEE T lceberg XAV : AWS IRIE FATE Amazon S3 HEHERRMERK
=

AWS Iceberg table Storage
services anatomy layout
Iceberg — = ==
catalog [ z db.iceberg_table $3://datalake/iceberg table/
AWSUE {current metadata pointer)
Data Catalog
.......................................................................................................................................................................... | - metadata/
| - vli.metadata.json
Metadata file Metadatafile |
@ @@ @@ @ | - v3 metadata.json
Metadata | - snap...
files | - snhap. 0]25 avro
| -...avro
Amazon 53 Manifestlist | dgzs avro
Manifestfile Manifestfile
__________________________________________________________________________________________________________________ I Y | - data/
Data ' | - partition_col=2023-08-10/
files @ Data [Data [Daia [ Data | - 3dh3.parquet
| fila file fila file | - jd73.parquet
Amazon S3 | - gs62d.parquet

KW, &, AEEIE2 8


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

AWS REHESE LR IAZF KL AWS

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 9


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,
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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 :
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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 12


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 13
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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 14


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 15


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
£

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 16


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 17
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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 18


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 19



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 BR 20


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 21
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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 22


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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£/ Apache 2 X EEPdaZF K ILFTRE TIE

AERMHEA Apache 2 XEKILRETRENEIR, ELRFIR A LE Amazon EMR 2 LETHIE
AT, AWS Glue

AR BEKNLRETRENEEEOR SQL , At XZE R Spark SQL B2 DataFrames API 1%

A
Ro

B MimE kL&

B LAEA 2 X SQL M E X DataFrames SIZ FM BN ME K LR,

EAE X SaAL

BERBKLERE | FEMEE Spark SQL BRS , FIANCREATE TABLEMINSERT INTO,
KRoBIERR

LA R Spark SQL BIE K 2 EHKILRA RG] :

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)

FERERMEARDTEIERE , FEMABEINSERT INTOBRIR :

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
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")

2 EINER R
M2 Spark SQL BIE 5 Bk L& RE :

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)

EE M Spark SQL #&BIREA T [ERY Iceberg kT , FHITEREEF , ARFEARE !

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

")

FEF DataFrames XN E

EiREKILEIEBE | B LEA DataFrameWriterV2 AP,

ZAIE {8 Iceberg RAMBMBBAZIT , HEM df.writeTo( t) B MBEBRREE , BE
A .append()BE#. MRRE , FE.create() . AT RAIER . createOrReplace() , E=4H
ERH . create( )28 CREATE OR REPLACE TABLE AS SELECT,

Ao EERK

(il S

EEMFER API B WIEA KRS ZIMIDataFramewWriterV2iKILER XK :

FEF DataFrames XN E 24
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input_data.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_ nopartitions") \
.tableProperty("format-version", "2") \
.createOrReplace()

EEMH AP SEREABRENARDE Iceberg EFIEK : DataFrameWriterV2

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

DENERRK

EZEFH DataFrameWriterV2 API B WIEA 75 [EHY Iceberg BRI TR , 0] LA A48k SR #EER
&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()

ZE M DataFrameWriterV2 API B ERHAEA D EM Iceberg BRI FRH |, BT LA A £ =87 2K
mEF -

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

.append()

BT KLU 2R AR Y BUR

THEHNGIFERT MAEFKLRPVEER. LEJHSERERTHFERBENAEER

#lc_customer_sk?%l,

spark.sql(f"""

UPDATE {CATALOG_NAME}.{db.name}.{table.name}
SET c_email_address = 'even_row'

WHERE c_customer_sk % 2 ==

Illlll)

BERKILR P BIE 25
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e E A FERR copy-on-write K , At EERASSENERER,

KL RP R B

Upserting ISR IEEEFAEHHBAFTNEBIBLENEFRERIRGE &, EEEBREATKLERS |
sEEREA, SQL MERGE INTO

THEMNGFIRES T RPHREAR{UPSERT_TABLE_NAME} WIRA : {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 *

")

- WMRA{UPSERT_TABLE_NAME}E BRI E Ficskc_customer_id ,
BI{UPSERT_TABLE_NAME}ic#%c_email_addressERZBEHEE (EFEZX£). {TABLE_NAME}

o WA {UPSERT_TABLE_NAME} R FEMEFiC8&{TABLE_NAME} |, BI&3&
sC{UPSERT_TABLE_NAME}#%#7{#8 = {TABLE_NAME} (¥ A1EZ).

M Bk 1L 3R R B BUR

EE1 Iceberg ERRAFPMBRER , FEFEHADELETE FROMEER I 15 EF S EMIBR < B H 50 EFR
2o

spark.sql(f"""
DELETE FROM {CATALOG_NAME}.{db.name}.{table.name}
WHERE c_customer_sk % 2 1= 0

Illl)

MRBRARREE D EITE | lceberg EUMTERMBRRAERERBEXXN. TR, cREERZFE
HERESR.

delete T A BRRAZWHERE F AL EN BB XS |, YRIBEFNEIAR , MAMBRNLHE,. AR, ©8EY
EOHERERNTENRRREE, Bt , BERNEHOATERERRNRERREHR, fla, mR
CEMERRN E—BARR , GBI MERNER, NFFRBRITENERRRMEEEMESR
DETRENFEES , F2RAERRERN < ERABMHESEESR > —§

EikLRPRABIE 26
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—— — ~
AIER

& AILATE Spark R EEKILRNSHARE , ERFEEMA Spark SQL # DataFrames.

FREX SQL B Rl

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

£ A DataFrames API B9 R4l :

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

{58 A By B AT

¥ Iceberg RANBERERME (BA , BF , FF , MR ) AIZ—EHBORE, AR, EUUEHEL
REETREMRT — BB ELREBERKARE,

MEMAEAsnapshot - idNHH BEENENERBEENMET  BLRRISHBEN < 0
hEE > —,

TEHNRERTEIERERBEENRWREsnapshot-id,
FERAEASAL :

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

f£ A DataFrames EARER M :

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

THEETEEASRBEERERBELZIBRINGRR —BARE AEW AELas-of -timestamp)
RETERROME,

E T 27
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EAE X SQL :

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

")

£/ DataFrames BEARERNE :

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 AEA Iceberg tRERLAIE & 7 = BEHT iKY & o

AR EXB R X EappendRBEIER. EFAXFREERE (6
WMreplace, , overwritemidelete ) PEEEE, 4\, Spark SQL FBZFZEEEFIEE,

T Y€ HEHEEVRR start-snapshot-id (E1h) B end-snapshot-id (&) 2K INZE Iceberg
BERRNMARL&.

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}")

#h 8 7T SR

IR T EIB SQL SR ETEIR, BRLEBEHG S B R FEEMIEE table
(<table_name>) B fEE Rl<table_name>.<metadata_table>, MEHBERRNTEBE ,
B2 B lceberg MHFHBE R,

TEKROER T WA Iceberg B THIMK , HERMR T Iceberg RNER (EH ) WEET
#.

FEHE X SQL (88%%sqlEiT) & Amazon EMR TEEZEA:

ERBEEH 28


https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables
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LR IAZF KL AWS

Spark.sql(f”"””

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

")

£/ DataFrames EARERNE :

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

T B
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

HETHE
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£ Amazon Athena SQL B2 g &5 kL3R

Amazon Athena & Apache KILIBHREXE , FTEEENNWTBRRE, RERETE MM
BLE | LA {EA Athena B2 Iceberg ERI R BB S P55,

AR A M T BER B

(® Note
T & BRI EAZ Athena 51225 3 fR.

KILRBAE S H

Apache HYKILFRREIEE 7KL REZWMAITH. Athena TEERKREXFE 2 Ik , ALBERAER
&. CLI 5 SDK 2 HI{E1T Iceberg RIZEAH - #BEF A ZRA.

MREERHES — @512 (4530 Amazon EMR £/ Apache Spark ) BIZ# kLK AWS Glue , &
BRAREARBUEZRERBIRE. ER2E  F2RAEEIENEIZENEE Iceberg & —&,

PRI Zh RE X #¥

BRI LAE A Athena REEUIE AKILZR, EEEMRUPDATE, MERGE INTOFMDELETE FROMBRIRZ
BEERE |, Athena X8 merge-on-read 3, |EEFHEM, B 7T EFHBMBREIR copy-on-
write , fRAEFEREAMMSIZE | fIHZE E X Amazon EMR 3 AWS Glue. TR#E#E T Athena Rk
WThEE 8,

X DDL DML X AWS Lake
Formation
ABTZRE
( AIE )
BERERENX RBUBERR FEERE FEDER BAEH 5Il/ %8 72X
i b2k
Amazon 2 ik v v v X C opy- v
Athena on-write

MRAEM I REFRA M 30


https://docs.aws.amazon.com/athena/latest/ug/engine-versions-reference-0003.html
https://iceberg.apache.org/docs/latest/configuration/#reserved-table-properties
https://iceberg.apache.org/docs/latest/configuration/#reserved-table-properties

AWS B EE 5

LR IAZF KL AWS

® Note
Athena T EBEEH,

fE A KIL R

WEE Athena EAKILAYIRIEAR |

B,

TRIIHREMEE.

&R
E4XER R DDL

BAKLROERAPEFEH
Amazon S3 B #&

¥ # DDL

DML X

AWS Lake

Formation

ATRE

(AT )
v Kerge-

on-read

w2 RAEEBEN Athena SQL F8Y "B EAKILER, —

BR 5

A H A5 2 ST KL RE
A EBAREEE Athena Y
B, HRABLRE , BEE
4 DDL,

fk78E% , £ Athena B3I HY
KLFREERMAwrite. obj
ect-storage.enable

d B,

Athena BRI~ X,

EENERKRNSIZHRERY
ZRRIRR (B0 Spark SHOW
CREATE TABLE BRR).

EZERARTAYEEHEIKLR
BHNTEEE , BFEAS—
E51Z& ( #5120 Amazon EMR
Lt #9 Spark ) 812 — @KLz
Mo AWS Glue

EEFHEEEHARMAE
EERENEE , FEA
Amazon EMR £/ Spark =.
AWS Glue

fERKILS
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HEAENREB R KL

EEA B kY Athena HE R AWS Glue 5k (85 A Hive ERIR) BHE A Iceberg 1#&=X , B LMEARE
W EEERHER !

- RiEBRERBFEIBEX M4 2 LK Iceberg B TBIRXHHIBIR,

- TEERBBEEI Iceberg FREERE , UHKREERERRERENKRENS AT Iceberg &
ko

THEHRETARBEREN API B8 | UREBEBRERKNIES, EREMERKNESER
=2 Iceberg MEFHNRER TS
i B E

RMWBELEEENBEAFMEERER, MREEEL Iceberg PHERER  WHEREZLRENE
BHER, Iceberg B T =FEEHR b E%E’Jlﬁlﬁ :

- FRAEsnapshotF , MK X4 EIRE R Spark 327 : RE—EIFTIR,
- FAREadd_filesHF , KL HFE THIEERME NFEZF : add_filesy —HIFTIR,
- EAEmigratelF , MBEER KM Spark F2F : 7KL XHHBE—EIFTR,

Ba , BEIBETAEEREE AWS Glue Data Catalog-EEE AR Hive F TR, NEEEEM
FAmigratefEFm3EsnapshotTHadd_files , BIFT LG EREF Amazon EMR &8 Hive HAEFHK[E
(HMS) BEfEA. EEAZEZTEKLRAE 1.2 HESRAE,

BRERBERIZLLT Hive % :

Data c < Query22 : X ‘@QueryZSE X | © Query24 i X [ @ Query25 i X ‘ + | v

Rl SELECT * FROM "iceberg_db"."hive_table" limit 10;
Data source

AwsDataCatalog v

sQL  Ln1,Col1 = @
Database
iceberg_db v Run again Create ¥ O Reuse query results
up to 60 mint ago &
Tables and views Create ¥ &
Query results Query stats
Q| Filter tables and views
| © Completed Time in queue: 120 ms Run time: 356 ms Data scanned: 0.06 KB ‘
¥ Tables (4) 1
Results (1 T Co Download results |
hive_table esults (1) Py wi resu
table_w_rowgroupsize_134217728 H Q. Search rows 1 &
table_w_rowgroupsize_16777216
group # v id A4 data v

upsert_batch
1 1 a

Views (0) 1

BRENREB I KL 32


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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RO LATE Athena =R A HFHITHERT , UEIL M Hive ERIE -

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')
MREM Hive REDE , BIFEDEFET , LIRIR Hive ERF IS E,

ALTER TABLE default.placeholder_table_for_migration ADD
PARTITION (date = '2023-10-10')

SER

1. A AWS Glue Data Catalog &M 1ERN TR Amazon EMR 5 , i 2R , F 2R
Hive = Spark RigFHEERNZE SR, ERFAAZKERAZEEPTHNERLE Hive PRFHIE
(HMS) RIEETT Itk K FEHE e o

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

2. 5% Spark T/EREERUAE A KL E B B E,

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

3. AWS Glue Data Catalog iEiB#{Tshow databaseszishow tables , B8 #&# Amazon EMR #
ERERE,

BMibBE 33
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%%sq L
show databases
Last executed at 2023-07-05 12:24:26 in 35.03s

Starting Spark application

1 application_1686667730124_0002 pyspark idle Link Link None

SparkSession available as 'spark'.

Type:  Table Pie

namespace

default

1D YARN Application ID Kind State Spark Ul Driverlog User Currentsession?

v

4. £ Amazon EMR E5£/ Hive HPEF K [E M Hive R , REFEA K UmigrateEF,

BMibBE
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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 2023-87-05 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 EHEMEBEMIKLTE. AWS Glue Data Catalog
6. t0#2E B A AWS Glue Data Catalog 4 # Amazon EMR #£,

BMibBE
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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 FEFFERAU T KLEE,

"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",

BN T LA Amazon EMR , AWS Glued} Athena &It &,

BMibBE 36
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%%sql
show tables from iceberg_db
Last executed at 2023-87-85 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

TEERBESENMEVERERURPEER., ERtEBMEL W EFEERNEHEL EFTEEHE
ANFEER T8 , hBREAPRAERERE  BUNRFER, ETHRBHERNIIEEE, &
HEREE, sEHFERENBE K FEATIES—EZH :

« £ Amazon EMR L E X H#EHCREATE TABLE ... AS SELECT ( CTA ) &8 AWS Glue ,
= Athena, &TRILAEA AND TBLPROPERTIES ¥4 , BHH Iceberg BRI R EDEIER
FPARTITIONED BYMER KB M, BUURBREENAGRERNSEFERR K MAREER
KFRERREEESH,

TRENER 37


https://iceberg.apache.org/docs/latest/spark-ddl/#create-table--as-select
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- RERERKRFFEIER , WA Amazon EMR LH Spark Si#$ERBE ALK LERR AWS
Glue (FB2 B Iceberg XHHME L ERIE).

B EBERE

EREERENBEXRE , FEBTRPHEE,

il =

TERBB XS (Bl , CSV HRFEMETR -« MREHNRBERBRS "EARMER, |
#hix ) ? TORC., = "Avro, , BERRMBE,

- BN CSV, JSON FHMBEK , FEATE

ERER,
ERETHAEHERREBER? « MREEEFH |lceberg RAEWMREREEE F

RIEBER , FEERMBE, i, &L
EREREFTWAEERT. ( ATEUE Iceberg
TEEBEPEIER, )

- MREEMRER/ERPHREBERT , BR

BERATENERNBHE,
ERREAERABPEERBEMER ? MR Iceberg 3 B F EZRFESEMNFER (B

o, ERFN DA EEEREHES , MAR
HDERFREREE)  FERBREER,

3

- MREBBEERRTEARRNDERE
EZRETEENERER, NERRERED
ENFFHEER , F2RREME

ok

|

RBEGZDNNEREEITIEF RIS 2 - MENBEFERNGFFIEFREERERE.
EUBERT , FERBEATRERNBE,
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https://iceberg.apache.org/docs/nightly/spark-getting-started/#creating-a-table
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L] B3

- HREFTBAMBERRDERBHABEER R
ms , FEREANLBEE  YHHKEFN
Ry R R 2 BT BHR (RUA BEFF 2D RE)o

RERBRMSPER? c BINHEHABANXAHRTEERHESE.
EUBERT , FEREATRENBE,

- HREFTBAMBERRDERBHABEER R
mE , FEREANLBEE  LHHKEFN
AR BR 2 BT BAHR (RUA BEFF 2D RE)o

BEBEER 39



AWS REHESE LR IAZF KL AWS

g 1E{t Apache JK L T8 S & EMCE

lceberg R—EXREBN , SEFCERNEES R RTHFEHNE. TRANAMTESELEETE
FHENELR , GINA , FEERE , BAMERBIRGRE , ALt Iceberg RH T ERELEHNEE
B1E, AHREEEECANME Iceberg THEEHUREENERN RHF,

F&E

- —REEEH

- RIECEEREE

- BRIFELEAMNEE

- RELEE

« 1£ Amazon S3 REAKILTHEEH

—RREER
BRENEARGBMA , SETEMEA Apache Iceberg B AWS |, TRFIEEEEE T 5 — MR EMEE,
o ERKILEIRE 2,

Athena BRF3ME AKILEHARA 2,

& &7E Amazon EMR £ Spark 3 AWS Glue 237K ILE R FRE | BERBKLXEPFIREE
B,

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

AWS Glue Data Catalog #k7875% , Athena £/,

B 181 Amazon EMR Lt Spark 5 AWS Glue K ILE1ER |, BASLL T HHREFBZE Spark Tk
PEER , LAEF AWS Glue BRI B8, NEFMEN  F2REARIEMIEN AWS Glue BARKILE

SEark f?‘\ﬂ%’_ﬁko

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

- {4 AWS Glue Data Catalog B#EEES,

—BREEL 40


https://iceberg.apache.org/docs/nightly/configuration/#reserved-table-properties
https://iceberg.apache.org/docs/nightly/configuration/#reserved-table-properties
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Athena ERER1ER T A AWS Glue Data Catalog fE A $HEEE 5 /KUK,

& &1 Amazon EMR EfEf Spark 5 AWS Glue B2k 1L —i2 TR | FEERELE Spark SFEEE
LAfE FA¥E AWS Glue Data Catalog BHEEES. BBESEE |, BSRKLUXEPHNEEET,

- (EF1RZ%E (ZSTD) BRf.

KL B B AR R A TEES 2 gzip , ATLAUEIBEA table BE#TIS
%o write.<file_type>.compression-codecAthena BEf&EHEH ZSTD #EAKILRIRZ R
mIRTSRR

BE  RMEEER ZSTD BiEmAEREES , RAT A LE GZIP Ml Snappy < EEE¥E , WHESR
FERBENERTREBTFNE/ EMHEE. A, BEKS TURBENERETHAE, NEFM
B , 528 Athena XY Athena FH) ZSTD BiEZE4R,

Snappy TRERRERIEMNBREERMNBE AL , EBHERKN GZIP M ZSTD, MREELEEBUEE
(ENFEEZEREE Amazon S3 FREEBR AN ERE) , Snappy AlRER R EIRIE,

B2 L RBUKAEE
AHHBETUBEURECRRAEHEREY , MTZ3RYE,
gl

E2 Hive R—4 , Iceberg AT EBERARSINEERE , SUB R FEUT &4 Z 1Y 7T BUER ST M BRI
ERTHAEREEREAARCINRERE , ME-—FAEEHRE , EMESERBATHRE,

2 BN ER

BRBDEM Iceberg ERRFIFHNERNE , FEENSHHFIEXN FEDEERE

- BAEMTREEANERT, EERRERNIEBREA. Sl , MREBEEAREAHNE
#, Ao BERMTHEREHIHZ B HERT,

- FEEREHSIEERR  UBEEVBZNSEE, 7EEBZTRESHEMERNKRTHERE
E A6 EUHSHEHNEELEEETE. REEREA , ALK "KZ5E, ERR/RZETEFH
BB A/NPRABREER 2-5 EHN1ERtarget-file-size-bytes,

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

AWS REHESE LR IAZF KL AWS

® Note

NMRECEEESERERT LEAGES (flW , TARHTREENIJERHE) ETEM ,
A Iceberg KRR 7 EIShRE B M F AT RE B | AT —EIFTR,

3
m

ERRRN D E

MRENEHEESHFRERRERTHITEEE , BEABRENSIIE  MARHBEEIHTNERT
REMERDEIER. WEEBILIIEENFMEN , FFSE Iceberg X,

Bl  EFEARBACERTHERES (N, 2023-01-01 09:00:00) , MA2FEA I BHE
MEHERE (Bl |, 2023-01-01) , MR partition transform R EZCHEE H 2D , RZAE
BIUEEDE,

BRETENRERAMR
- EBREEREREIE , HANNRFEETDE. Iceberg Rt T SEBIRRIZI R RAY B

BE 7.
- EFEEMMTERSERASELAZHEIER K HERTHNMERM LETDE, Iceberg WiEF
FRENEFERAIAENTLNMERY  $SEIIBERASE—E , HABRLHNER (RFTE)

DEIE,

REMAETHD BEERNER , F2H Iceberg XEF 7 BEIR,

FAREE 2 SINERT I LERFER — & SQL B (Hltlyear () Fmonth()) , KAEHRZFEN —IP
Bt L EEE S ( MBETWEENFIAND ) f£&E M.

VAN
o

(® Note

Iceberg BEHHELETRERBRENEEHTHEIEIES , substring(event_time, 1,
10) = '2022-01-01'%iltA,

{58 F 90 &1 [ 75 1

ERANS ERBAERELE  FFEM Iceberg BV EIEE, flan , MRERENENEIEIEAND
(BESEAEREFE MB), FERERABSHAIEBADEIE,
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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

AWS B EE 5

LR IAZF KL AWS

EERRNRESIERERANFER ,

EREREESE , HASEEEBEESEA RIS

BENHHREIRE. 23 ERENS —EERARRENMRERERL , MABN D BIREEZ

RENERMEBERT

WMEFERRMMEL D BENETR

AR R AN

RECEANEFEEFSERRTHNEERBERIRE. RATESRENEHAMEE ,

—

ESRKIL B E ALTER TABLE SQL ZE{H#E4H,

=] =

BEARESHIRF ORC XHRIFTE 100 MB LA L,

BRAMEFEKNLERRNEMRE, BERETHERBERN , PFREEMERNIANMEE

e BANTREAERSEFBENEDRE. Fit , EERRA/DMEME

REERVIERRER,

FERUTREERT Iceberg RALIEEE K/,
REBERENERFIBERN

lceberg R T UTRREEZSH , ANBERBEBEX AR, BRECAELSBRRERFEERAN

LR BB BB MR RN

Parameter (2¥)

write.target-file-
size-bytes

write.parquet.row-
group-size-bytes

write.orc.stripe-s
ize-bytes

write.distribution-
mode

AR

512 MB

128 MB

64 MB

£, HRKURAE 1.1 RER
TN

AL

LB EIETE Iceberg AAE I
BRABREKRD, B2, BEX
HHEAKRNATRE/ DR IR
#llo

Parquet #1 ORC #URFER 17
RER , UESIZBALIBRE
BB TR LR,

lceberg §3K Spark EB AT
RZ I HE K2 BN EiRE
THEF

EMNBEEESRE

B INER RPN EURE

REERKN
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https://iceberg.apache.org/docs/latest/spark-ddl/#alter-table-sql-extensions

AWS REHESE LR IAZF KL AWS

Parameter (2% FEER EEg:
WBF , ekl 1.2 iRBE

- RBEFRHNERRKD , FEBTH—KRER .
- PEIRE (BZ% GB) — KEBEERKNMERA 128 MB, EIRSERIIBERER 5B X (6
wm, WA E 8 5 16 MB),
- REIZIRBER (€% GB 21 H GB) — ARERELERENRITFER. NRENEMIFERER
Bt FRBRERIFERERERAN (B, HES 16 MB).
« FEEARMNEREK (BE GB = TB) — KB FEERA/NMEME] 1024 MB AL , MREHEE SR
REERE  FERBEMERIIFERERT RN,

« ZERRBEA Iceberg ERIRM Spark EARRNSEUBEEXRINER | 55
#write.distribution-mode AR EBhashdirange, BEELER 2 BE=RFMREA |
a2 [ Ilceberg XIEHR MRS 5 ZEN,

BER-MKRIES. RABRBEHTAR  UREKESEBEERRITHERENE,

-

TEHRE

ERIVEERE T BAEBITURRHNEAXMHKR)D , BRREXHERTZKRD. /THRREENE
RAN, BEHITER S EERSHEBANER. ARETBRENFHAES K F2RAEER
HE /K LRE,

BLHIHET

lceberg FEABERHTRITERNRHATERES , BRI EARHNENERUEEANE. FEZH
RERITRETER , FBFREE lceberg WEEMERRBTEAZMBERTHNRIAESR,

RIZTERR | Iceberg E&rH B EERZKPAE 100 EERITWERETER , 10 table B
Mwrite.metadata.metrics.max-inferred-column-defaultsfiE&. MRENERRE
i 100 BERHMT , MENEARESEZH 100 BERMTUANERT (HlWn , B BEHERERT
132) WEH , FBTIE Iceberg MEEBELERMTWRETER. ERMEREBETUERE—BHE

« 1 Iceberg BRI KEF , BEMIFH , FEAMBENREERENHEER

write.metadata.metrics.max-inferred-column-defaults (FEEX{ES 100),

B HIRET 44


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

AWS REHESE LR IAZF KL AWS

AR NRZBFEE 100 BERENSRITER |, B bl$write . metadata.metrics.max-
inferred-column-defaultsEEREALENE (B0 20) , AREFHFERE K BLFTER
MAMEAEHNERREETERELAINE 20 BEREAR.

c MREHESHHRPRAEALEERE  EUUFRREFRBENEZRSN  WREMHRIFER
SRFTERNERERR , TSR

.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 EELERWM LEEFERE  ERMRENRAN. NEFHET  F2EAERBRN <
REHFIEF > —H,

ESENRGANES

ELNFERARGTTESIBENEAERE | 5BFH copy-on-write FREEREIE(LBERAE. ERKLME
PR BRER SR B

C opy-on-write ERE VAR , FARERREUFNRECNAREZEARETZ-M, B2, B2z
#HLE merge-on-read , BEEACEZTEERNKE A MEXAEZNEEER ERRH TERANEA
R BERNEHETR, BE , ¥ copy-on-write RXZHEHHBER — BRI EFLE (Hlan , FEH#
REAN ) PRFERRFISEFEELE,

C opy-on-write Bli& ( write.update.modewrite.delete.mode, Fwrite.merge.mode ) AL
EREBEMRRE , A EERAERRBERE,

£/ ZSTD B #E

BT LAE A table Bfwrite.<file_type>.compression-codecf&aiikILE A K B iR EES.
BMEREMER ZSTD BEBIBR RS RSN ERMEE.

BREEBERT , kL 1.3 REERAFER GZIP B#fs , B2 ZSTD MLt , ©RMH TRIEMWE/ B tet,

Mz : RESIZAeSFERATENTERE. ERE Athena 5, Amazon EMR M2 7.x BIZ2 K ILZFRAY
5.

EEERNE R 45


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

AWS REHESE LR IAZF KL AWS

RREHEFF IR

B EZWE lceberg ERRMNFINGE , ERERBEAHERPERAN —SEERTREFERK,
BEFE2 Iceberg BIMFTE RS , AMEXHEHERRR , #MERERNFIRE. BREE
AERRPEAEFRNES , SEF TR 2 Amazon S3 FERIVEHE.

&R LAER Spark BIITERERRES (DDL) A , EERREBHRREREHFIEF. REARE
H , 5520 | ceberg X, REHFIEFER , MBESHUHEFERE Iceberg ERRPHRBEESR
gk#%o

flan | £ date (yyyy-mm-dd) 7 ENERKF , KEFsEHSERKIRUuid , B LAFEA DDL #
IEWrite Distributed By Partition Locally OrderedR¥EZE Spark BB AEEFEEEHE
RN

TERBHFFREE , ERTRTERORENMERA, EROF , FFRIAFITE—EXH , XER
Iceberg W BN HHEHHE R, EREFHERSD , EAMuuidAIEFEMEMABIEX S , BtE
B RIT TR BB

Query example:
SELECT * FROM Table
WHERE date > 2022-82-85 AND date < 2022-02-10 AND uuid = 1

l !

Unsorted table Sorted table by uuid
uid lowerbound=0 vid lowerbound =0 vid lower bound=0 | uid lowerbound=0 uuidlowerbound=2 uid lower bound =5
vidupperbound=29 uid upperbound=9 uidupperbound=9 | vid upperbound=1 vidupperbound=4 uid upperbound =9

BFHFIEFTEXERANERESR, SUUERKLUBEERERAHEFIER.

£ A lceberg HEFREAREERETHERENEAE , WTEHR.

REHFIEF 46


https://iceberg.apache.org/docs/latest/spark-ddl/#alter-table--write-ordered-by

AWS REHESE fERBITIAE KL AWS

TBC-H 3TB - Athena data scanned Parquet and Iceberg tables, sorted and unsorted

3500
3303
. ceberg sorted Ve
N |ceberg unsorted
3000 I Parquet 2004
s Cumulative lceberg [sorted)
i Cumulative leeberg [unsorted) | 37% |
2500
e Cumuilative Parquet 2180
2000
1500
1000

500

3 4 5 6 7 8 9 10 11 12 13 16 17 18 1

1 2 14 15 9 20 21 22

BB RAR TIEIT Hive ( BAUAR ) "M TPC-H BEXEFZREKILBEFRBETLE., 7@ , HittE
BERTHEEHENERTERSEMTE.

TPC-H 3TB - 22 queries

Amazon S3 GetObject API Amazon S3 ListObjects API
37,864
800,000 725.496 40,000
700,000 fsk 35,000
600,000 :% 30,000
500,000 25,000
408,766
400,000 20,000
300,000 15,000
200,000 10,000
100,000 5,000
0
Hive Parguet Iceberg Ordered Hive Parquet Iceberg Ordered

REHF IR 47



AWS REHESE A A E KL AWS
RIE{LE AREE

AHHRETABEELENEEE | SR Iceberg EHE LNBARSE , MTF3IEHE,
REERRBMEN

Iceberg IR T ZEEAPEER , AREREABIBRUMTE Spark EH B2 HE. MFETHEXEE
Bl , 552 lceberg XMV E RMHIE,

HRAEBAZEEARENFEARS  BHAREBRIEEEHH |, Rwrite.distribution-modeiE
Anone. ERTATLBRKILUTERIEINN Spark % |, W Spark EIH AT AFE ARR, ERE
BB AR Spark B {LERERER,

(® Note
RBEADBEERXRERnoneARARELZ/NEER | SSREHINE, RMIEZREHE
M, BELPMERSHABEXNPIER  URESEHNEE.

B EFE Y BT RS

ENEARFTZEZIBEN RN ERBIERER |, 55 A merge-on-read KBS RFE(L B AMEE,

I3

{# Al merge-on-read , Iceberg 2 EHMAMBRIEAEBN NI BEATH. BRERRE , B
VAR ELESFHERERSS , THENEHNNEFTIRE. SSEFEBEENMERE , E=MR
FHAMBRNBEAEE, —f&KMES , merge-on-read IFEBEEFREEEHNIEES , REHME
FE2ERKDEENETRDNEE,

IR A LATE RAG B AR ERTE merge-on-read #H% (write.update.modewrite.delete.mode,
Mwrite.merge.mode) , REEARERXN BB ILEE.

£/ merge-on-read EEHTEHRME , S LBENERERBNERMEE, BEIEGSHERA
BERERBGAEMANMER , LB —EHMNERMER , RMERBImERNREERX. MEBBAT ,
BrIEASdelete-file-threshold BN BRBEEXNAB/NNE , A Iceberg B BRETE S L R
X (FES B lceberg XHE ) . ETHERBRENESEE , F2RAEREZENKLBER S,

RECEAKREE 48


https://iceberg.apache.org/docs/latest/spark-writes/#writing-distribution-modes
https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files

AWS REHESE LR IAZF KL AWS

JEIE IEEAY AR

KILZRFLLEA#EAR , ORC M Avro BARB IR, BERAESHREFAZEN, BEAES RN ORC
REMEN , TRHUHIBIRINMEE , EEFEARERE. EARTERNNBE AN EAVEE T
=

MBEBAREHENEARFIREE BINERIEER) , FEEEEASEEBEAVvIoPwrite-
format#&iREA , L Avro BB A, HRA Avro EUERIIAERMNIEN , K iRERRNE AR
B, AR IEKEEREE,

EEWNEFICHEE , FHTEHRE , &/ DE Avro ERESHLERAE KH Parquet IR, BEIBEE
MiERAHwrite. format.default RBREEH, KLUWRBEXRERES IR , MUNMRREE
Avro , RZBIETRE |, JKIUA& Avro SUHF B E AR AR S, EHIIT -

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()

HELET

FEFH MR Iceberg RIEFMWER B MERBETNEE , M TEMR. BTEBHELI O : ©2EM
Amazon S3 FHEREREE, iEREA Iceberg FTERKBHN X HRAETITE,

B IERR XA 49



AWS REHESE LR IAZF KL AWS

Update with Copy-on-Write

S3://datalake/customer_iceberg/

| - metadata/
| - vl.metadata.json

S3://datalake/customer_iceberg/

| - metadata/
| - vi.metadata.json
| - v2.metadata.json
| - snap.3ejn.avro
| - dbda7.avro

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

| - c_birth_country=IRELAND/ - hd72v.avro

| - 3dh3.parquet | - data/
| - c_birth_country=IRELAND/
il | - 3dh3.parquet

| - jd73.parquet

|
|
|
Mani |
| - data/ | - dbda7.avro
|
a

Data file rewritten with the new records

EUERD TR EMERERRERE,
RA S3 ERE S

£/ Amazon S3 EE 7 ERFEA  EFIEXZER , ABSENBERERAIYENFIUE.
IBERBEERNER , BTN EFEMEE

fiat : B S3 ERE D EBER Iceberg RIEFEAREAE (FINFEEFHNREHEFEFR), #EHE
W, F2EAT-BHhRER,

B UER Amazon S3 £ @B HAE BIZRERES Y HB E S — 18 Amazon S3 fEFEERIAR A |, Hil0
S3IE# — |AF S3 EEE — IA (528 Amazon S3 X4 ERYEIBRAAHRIRE).

7 5 BREE 2R BR

HREBECREXNER (EA , B, 802, BHE ) 2 lceberg & , AR —EFMMAHRHR
B, FEERFEAVHER , Amazon S3 FHIMRABEBN P RENERHESRNE,

HRRERRE, ERRERNRBTEENSYR  LARBENRNIRE. T8 , REKAFIESEER
R B B9 b 2 B 2 T 48 A0

TRRAEITUEBEURBENREFZREERSWVRTER,

nln-l-*ﬁ_t ﬁgy{jiﬁ {EFH ﬁ{ﬁu
EREE R AR - £/ Athena WEZE MR EEFEZTMBRTBRENR
ENRE, WEXTEELE RURERERZE, SRR
EMEE R BERREER K RERRZE
ZORBHIRES KXo

& S3 BERESE 50


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/athena/latest/ug/vacuum-statement.html

AWS B EE 5

LR IAZF KL AWS

ARETER

REFERBRIRERA

fRR T &

- HF , BALER Amazon
EMR E£# Spark 2t AWS
Glue BERIRR, MEFME
A, wBEKLXEPHNIBE
HiRER,

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 RfERT
5l sQL RRir= , ®ARE
—fERR , B —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 , 5% AWS Glue B
FeA KRBT PEIRE,

IEESY

BB RS AT IRIRAVREMIER
ELERISKERERR
HIRY IR AR

HEXERFESEREHER
EREREHBETERRNRE
MRBIERER, BRER
ARERERKHRR L , &
AUBREEVHEAM RE
AC) RIR. 2t —2R | &H AT B
EHEEZMIARR,

HERMEBRELRER
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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/branching/#historical-tags
https://iceberg.apache.org/docs/latest/branching/#historical-tags

AWS B EE 5

LR IAZF KL AWS

ARETRI
HEERR

BRI R

1. £ Amazon S3 EZ&fE
F Spark {Z5E¥ K. (Ama
zon S3 ZH|EKILEBT
@ ; MEFHEENR , 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
2 XM AWS Glue BriR
R, ELERAEHTPNERE
B, WEFgAYHMLEE
&, WAEHEHR Iceberg FTI&
REEROHE A%
Amazon S3 fIBRE 1.

3. £/ S3 £ apiBHIR AIASE
foAto_archive Hep—
& S3 Glacier & BIHIY
HER,

4. EEEHHEFNESR
- EREHENYH,

« £/ Iceberg FHYEEME
EFEREEMAB &+
MWERK,

WMEFMETR , 5250 AWS
ERNEREE Amazon S3 &

IEESY

148 =X AT AR DA Y B AR
EmRERRBRENREE,

BERR  REATRBENE
EEHENRE, EBEERER
BEZHREER,

SR BAS e 75 A B ST BTV AR
BAEEER , AR ERKER
ERERAL

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://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
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
https://aws.amazon.com/blogs/big-data/improve-operational-efficiencies-of-apache-iceberg-tables-built-on-amazon-s3-data-lakes/

AWS REHESE LR IAZF KL AWS

et R R EEEST
#hil EE B/ Apache Iceberg
ERRIVEENE,

fil B AT SL A 2

ERLEERT , Iceberg BARF UREELRRERRZ 2HI XM, EMTE Amazon S3 FREBEHIEX
., RARERR , AIAEEXH TSR MKER , HtEUTELERESFECH.

B ERREIELEMEBR , LT LA Amazon Athena EREZ AR, EERAXSBERIRR , LM ERI

VHER, ERIFFEMAMEHN , BB Athena TEEH B RN EERAKIMEM, I, EFH
7 {8 FIVACUUMBRR =X B SRR R T H A 4E 3

HE , LA LAE Amazon EMR L E X =5E AWS Glue {T&%remove_orphan_filesiBiE, It1E
EEHEERA , BXAABUHRE., WEFMEN , B28 | ceberg X

BBfFEFAREHER

lceberg BRI HEERENBAGHE A TERNRHTEL, BB ELeENmiLhg
BEREE  MHOEEFLISNRENEEEDRENSS  UESHI SENTRRBRINEY
B9 UEEEREER, APEERETERBNSE(,

JKILBRE

KW, & LAE BB RATEET

- BPNEEREHAKXNNEEEIR 100 MB W ARER, EBRMEBANREIE,
« SOHMBRAFEBUR M. MIBRIAH R A merge-on-read 73 A HY E T MIBRE KA.

- (B ) RREREXNHBIRETHF. EFEASEFIERF , A ERAEES S AMENRHFIEF
RBEAEHR.

- FRAZEERHRHERETES  UHYTRANERARNETRENL , LER z IEFHF.

£ AWS |, EATLUEIR Amazon HEEESR#E A Spark £ 5% EMR ST /KL RBEMNEERE,
AWS Glue

MIBRIISI AR =R 53


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/

AWS REHESE LR IAZF KL AWS

EI8MEM rewrite_data_files TR , S ARAZRELERRZEHBREITH, TEERAURE
KENHERTR. THOn TEBERERIBHFN Z EFFERNER K RATHR bin T8
AMERE , WUBELN A RNRE, TEERFNERFEFIEEERFRNENATR,

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

Metadata I File group 1 | 100 GB

178GB
- Filegroup2 | 78GB

Jyear=2022/month=02/

83 GB \ File group 3
Jyear=2022/month=03/
40 MB X No file group
Jyear=2022/month=04/
.
X o 70 MB '\ File group4 | 70 MB

ERFIR  KLERBEES EBEX. BESEBHRETEHNXNNTEHERNXF, NRERE Spark
ERAEARNITER K FRAERARASEYNEZRENERFE, XHEAR—FKLUHR , RREH
EEf@ Spark FXEITRENNHES, UHRER , ETEBMEN Spark BARFEAIZNE Spark E5
REZEHIR,

X
E
1=
L

54


https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files

AWS B EES LA Z KL AWS
HERETA
THIRB| B2 4 TR SRR -

- TR, RAEEREE (EXTH) HWERRGFRES 100 GB., $#RREIEEHNEFBHUEE GB
ZABENREMS , WEBEALEER., BBRELRE , S SFERURE TELETEE
P ILBE ENERES,

AR SEXHANEREF. Rit , IREVEHITHUR D EIEROIEF | SLERRRE SR
BREIERN,

- RPMERKD UTBASSNMER A _ FEREREEHREHRRENBEEERANN 75%. B
W, MRERKRHBFEARNE 512 MB , AR 384 MB HIERFE LS EEBRMIERESD,

« BRA XD FEIESEAK _XH K RBRERRFBABEXF AN 180 B L. MR
ER/PMERKPHREBME— |, ELBM T AREE B T ENREESR,

* MIN_INPUT _FILES EEWMNRERRDERBXNREBERAD , IZBRBEHERBE TR, LB
HHNEARBERSESREBXHREBRE M (ABA5).

- DELETE FILE MERE —EXAHLSEBE N MREENRDBE. RIESHEEE , FRE
MBAERRBRX RS E—E, aERALYRE  SXACALBERRERIE, ik
RERBERNERERESR  Bit, MREKEREA 3, IRFEE=ZAXEZESEERERM
BRERE , TEERERMER.

E LB T MR AR —EE R P ERFENTE K,

il , BRN 2 EIEmonth=013EMEREREFH , RATHEIB 100 GB WE&RAK/NEH. MK

#, month=022EEBEE—EREE , BAE/ R 100 GB, Zmonth=03% EFimE 1834
BREREBAXHER, £R , ET2HBHE. K& , HAmonth=042EFT T E B HNBIRKE AT
ERPNEEXH , BEEXHEERE K RAZITESEEE LN,

AT LASRE B X 1E Amazon EMR = AWS GlueiETiEL 28, ¥ Amazon Athena , &1 LAfEF LA
Bl#fkoptimize RN RIEBHREBEE LN B,

ETHREEEE NE Amazon EMR 2 AWS Glue

AEIER A A IERE AR Spark #EM K/NELHIT Iceberg WBEBAER ., THIEHIEEH Amazon EMR
EEPRES |, B A LATE Amazon EC2 5 Amazon EKS SR ERAMEEBEMN S E. AWS Glue

&R LAR A E SR A4 5E Spark THEZENBBRR[EBEER, BERIEFEEXHFE , ZREIEENX
#+#8 100 GB I\ AR/, SEAILAGRE LT Spark B :
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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
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-defaults
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* spark.dynamicAllocation.enabled = FALSE
* spark.executor.memory =20 GB

* spark.executor.instances =5

MREEEINEBRME |, AT LAUIE M parallel BEMEREFEEE , UKFEHFRBER, B iERAFES
BREIERE R IER Amazon EMR,

- FEEHR (B, REA 4)
- MAX_CONCURRENT_FILE_GROUP_REWRITES= 4 (B {fIH0HE)
« spark.executor.instances=5 ( ERHIFFEANE ) x4 (RFANREF ) =
* spark.dynamicAllocation.enabled = FALSE
- EpREHEIKL
 spark.dynamicAllocation.enabled= TRUE (FE:&{E , TEEXREEAE/E)

s A _[BF EERE _BEH_EFE =N (GIEHEFERA 100 ¥ ; RB&HFPHHTEXE
REspark.dynamicAllocation.maxExecutors , A LG ILEERE S 20) N

Hm
;B
g
o
b
e
A
2
&
*E.'f

T8 , B ERXEER Spark EHAINEE , AR HBERETFEH

Bd Amazon Athena E{TEBRE

Athena &iB OPTIMIZ E BRiA XK LBEAEAMASEEDRENEFRMYE. SUUERAERARRR
RYITEGE , M LFEERER,

R EEA bin HEEE L , B/ NEERIMERNBRANER , AKRBRERERGERERSH.
EECRASBHRFD Z IEFHEFREEER , 55EA Amazon EMR E# Spark 2. AWS Glue

BOLERRRPEEERRBMY , REHAOPTIMIZERARREVER K2R , EFEHNRET
RFALTER TABLEPRIRNMITEEZ1TA. CREATE TABLEMZETERR{E , 552 B A thena XfF.

HITRENES

IEESY =3

lﬂ}

BEFERETNRESERE s MRBFHNEREIEZHNIER , FEH
Athena FHIOPTIMIZEFR R, Athena EE

g2 Amazon Athena B{TEE 56


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

AWS REHESE LR IAZF KL AWS

EFEESL] B=
EXRUBENERAER K RAUMNRIEE
BENER 6 G EXTEELMHBEER.
A T IBRIE Athena R LIBFIHERK | 55 per-
table-partition E#OPTIMIZE LiE1T,
- MREBHELERBEAE/NER , BHFEH Amazon
EMR = AWS Glue BI8EER

BEBEE4HTIREEEERE - MREBHFERBAENPER , BFFEH Amazon
EMR 2% AWS Glue EI&EIER .

HITEREUABEFER « {5/ Amazon EMR AWS Glue , & , B4
FR—EREMNIRE  TEELERER
BIRERE

BITREUMSH z IEFEFSEBET A « {5/ Amazon EMR AWS Glue , & , B A
ZIEFHEFRIEERENRE  TREEEKE
RE T B R

EAREHAREEREHEMEHMEREFREN - £ Amazon EMR &% AWS Glue. BIA 2/

1o E _LiETRE AU EEN B, BEERLRER
, lceberg B BiE@ TS AL ERR. W
RBLEER (URER  ERERTHRENE
RER), LR EEKESNEARIATE
SHEERNEY , UREESNVAE, &
Al , #Age A B EFBMEFTE X

#£ Amazon S3 FEAKILTEEH

AR5 58 B SR B ALK LU BE Amazon S3 E MK LB

Byt &5 E] (HTTP 503 $588)

RUH Amazon S3 LBTHERMEARR TAEREERRHEENYE | LRE PB ANWER, B

AREEREVARBRENER , EBFREB HTTP 503 (RBEEER) HRENIN., 2E
REMBE , FFEA THIKILBE

1€ Amazon S3 FfERAKIL TEER 57


https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/RewriteDataFiles.html#PARTIAL_PROGRESS_ENABLED
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- F%¥Ewrite.distribution-mode&hashzrangelA{E Iceberg BAREER , MR
Amazon S3 B3R, ERHIERE , BXABARAKZEIEN.

- MEARIEEFRFPHAREERMAEEBERZE 503 853 , AT LUE lceberg true H5%
Bwrite.object-storage.enabled, EE®IE'R Iceberg Y4 BRBETHERE , YKEER D
B 2 2 {EFEMAL Y Amazon S3 BI#R.

ME\EELBUENFHES , F2/ lceberg XMPHREE .

5 K Ll R IR AR SRR R B2 F Y SR

EEEKLFK , BRSERK L AP, KILE Fis (5130 Spark ) 2 Amazon Athena ZFEE AR
%, BEN Amazon S3MMRERRIARFEANER , BRERFEH Iceberg R4 API REBRIRE, B
BRENTPEESEER , URBRIMIER,

%1 Boto3, Amazon S3 B&E 4= AWS Command Line Interface (AWS CLI) £ Amazon S3
APl , SiEREMEAMIEKLF EZBBRBRIKLER KN Amazon S3ER , SEHERKREBRNE
KB

BEREE AWS B

# Iceberg RIFMAE Amazon S3 B , AT LAEA Amazon S3 REYAERIIAE |, Sl EiHEE (CRR) A
ZEHFEE (MRAP) , EZE AWS EFEEER. MRAP AEAERNRHELEIREY  UEFERURS
8l AWS EEFEFZETEM S3 TR, Iceberg TXEAHER , BATIEBKREFIFREESE
HE |, £ MRAP R#1T Amazon S3 &4E, MRAP t1#EE2 Amazon S3 BEDEEEFERES ,
EERRIE 15 DENEERRE, SXERBERERNTEERESR,

/A Important

B, B2 MRAP RKILEREBRARAHTEX, NREFEREBEEZRE AWS B , B
HEATEREAEEHERE N EZREBEEZPH Spark SQL IRE (141 Amazon EMR).

CRR # MRAP HgE Al i BY 484 Iceberg BRI REEERBERHRAT R , MTEMFAT.
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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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Region Region

Iceberg Iceberg
Metadata layer Metadata layer
= AWS Glue Data Catalog =
E 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

-_—

. £ MRAP I BRI ER K, EFHER Iceberg FHEERIERIER MRAP L& , MTEEREREN
&,

. f£/ Amazon S3 MRAP &k ILER, MRAP % 15 2 EHREERIFE (SLA) ETERE
B, Iceberg AIf5 L BEEURERE B HRIBRE P 5| AT — B,
3. EREEIXREREE AWS Glue Data Catalog A, &0 LA R{E & 18 hHEITIRIE

- EREEREEEUEHR Iceberg RIEFEER AWS Glue Data Catalog » Lb2FARXAE
GitHub Glue B 0 Lake Formation R ERFRERER. LEHSETHSRIESHLEEE
EREEREFHERK,

- ERTERHBER , FEAERFPEMRE. BALEE  SAUUERLIHN AR
Iceberg &t fftter_table 27 , WigHIEMHKHMWIESR. metadata. json

N
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https://github.com/aws-samples/lake-formation-pemissions-sync
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
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B PR ZT kL THEEE

BEE lceberg THAH  LMAMERE ST EERRIERERLLE, BELERTKL 1.2
MR EIAR , S EEEAR REST M JDBC B #.

MRREEFEA AWS Glue Data Catalog , BIAILAEIBTE Iceberg 2 FR TBIR R TEEPER B ELIRRIE
868 lceberg RVBEEB NI R,

ERHAYEEENRSMEREE., fil0, & lceberg ERXRPN S EIEREIRER D LN NMER
B, BN THEESHILUREBBETE  SERSHABARNESR. ERALR L ERAHRISEEE H
ZHER.

RIGEREEE

THHNRSET T Amazon BIEH REEREKRIR QuickSight, LthERMRMEA Spark SQL £
Iceberg PEE RIR , WHEGHHENIER , SINEATPEREENERFTEH. A%, LEEFRE
AWS Glue P HAREEBMN, &% , QuickSight EXRMR (M TEFTR) 6/ Amazon Athena 31
9, Lk R A1 BY 4858 Bl 3 AR SR R P Y 45 E PR RE

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 %

81| QuickSight RS WE T 5k L RAVEIREKIER (KPI) :

RIGBREER 60


https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables
https://iceberg.apache.org/javadoc/latest/index.html?org/apache/iceberg/metrics/MetricsReporter.html
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KPI Description =5

ES ALERRFOERBE BA ) o)
5§Fﬁ*§kkﬁ§) from <catalog.database.

table_name>.all_files

ERRIERE KILERRFE—ERBHH .
select count(*)
ERRERE from <catalog.database.
table_name>.files
FIERKRN lceberg RIEHATERERN TS .
select avg(file_
BRAN (A MB BEA) size_in_bytes)/100
0000
from <catalog.database.
table_name>.all_files
FIBITREERKR D Iceberg A& HEA P IERMNF .
select avg(file_
HERKXD (B MB BEA) size_in_bytes)/100
0000
from <catalog.database.
table_name>.files
MERNE DL FEAFERNR 100 MBI E
N select cast(sum(
yalne 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
REZBERKRN REPAEEENERN, & .
select sum(file_
SIEIMIHEZRF Amazon S3 ¥ size_in_bytes)/100
R (R ERA) 0000

from <catalog.database.
table_name>.all_files

RIGBREER 61



AWS REHESE LR IAZF KL AWS

KPI Description )

ERAFREEREKXN EEERRBAIRBEDREA .
select sum(file_
ERAEKRN size_in_bytes)/100
0000

from <catalog.database.
table_name>.files

ERERBRER

THEFBEREPEINERBERN , QuickSight LR Iceberg RIEEE 2 EREBRK KPI B8,

31 31.17 MB 1,083.64 MB

1 O Total Number of Files in DB AVG File Size in DB Total Storage in DB

94.17 3%

61 9 18.07 MB - 9417 % v 44,061.53 MB

Active VS Total Number of Files Per Table Active VS Total Average File Size Per Table (MB)

Legend Legend

15 wieb,_sales
NumberOf... customer ActiveAVGF
W TotalNumb. customer_address W TotalAVGFil...
item
date_dim
time_dim
promation
0 web_page

& 4 & < & o £
& é\e"a A N & hearsehold_deres
&

KPI Description )

BRH lceberg BRI EFHERBE HERRER £ —ERMUNE
(BRRAERER) BREBRER , XEHER,

ERPHERE lceberg EREFHERATER
B2 (UL Iceberg ERI XM HE
— BB A ER)

EREERER 62
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KPI

IR AN

FHRTERKND

PMERNBEDL

REZEBARN

R REFEEAKRND

Tap M=

BB E R AT PRI R

Description =5

Iceberg ¥4 AT A RS M F
R AN (B MB BEL)

Iceberg ERIEFREERATE
RN YRR LA MB BE
131)

KILERERERPERNR
100 MB BNE 7 &

BRERFEERNELR)
T BFEM I FEZRF Amazon S3
YIHERRAS (IR ERA)

EREFRERBERRE
HATRERNB RN

R EEARTNAE , B ARFE A EMIEREAERETERKRERE. S,

ERRERERNE R ERIXA R B4 RREEE T FIEF

E—ERER N B/, £/ bin T2 BHER DN,
- EREIRESEFA N EMERS AR | £/ bin BfERE OHMBR S,
ERREFEHALEATREZASE X £ , BRREUBKRERHEN MEER,

&L

TR MM
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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
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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/

AWS REHESE LR IAZF KL AWS

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 65
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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 66


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 HREIESI fE AR PAZ KL AWS
=0

o FERFRKLIELSE AWS Glue ( AWS Glue )

« 7kl ( Amazon EMR X% )

« ERAMAZ KL ( Amazon Athena 3(1E )

+ Amazon S3 X4

+ Amazon QuickSight X #&

+ Glue B ## Lake Formation #E[R#EH ( GitHub 17 )
o Pal bR FF oK LSS

. PAIREEKUE
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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/

AWS REHESE LR IAZF KL AWS
BERE

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
- FERENEFE , 2HTESM , Amazon EMR
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https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/apache-iceberg-on-aws.rss

AWS B EE 5

LR IAZF KL AWS

AWS B EE 5| FE

LT R AWS REitEis ol TR AV RES, BRNEXThERNME. SEEREE , BEA

T

ARERARE

HRHEREEERS.

&

==

%

7R

A

BEARKXBEERNLtEE REBL R, BELREI Gartner £ 2011 FHREN SR RER , 2

FBUTAS :

- ER/EVRBE -ZOANAERREYDRERBBEAENLBHNHLES , LIRSHBESE. MEEN
AERM., ERESRBEEERKNERE, 26 : SEHNHRIGEE Oracle BRI EEB T HE
Amazon Aurora PostgreSQL & AR,

- FRER FBHER) - SEARIXBEER , Y5 A —EERENELUNAERmNEE, 6
H B IS ERE Oracle BRI EE R B Amazon Relational Database Service fR# (Amazon
RDS) , AR AWS Ei.

- ENBE (REBBE) - VURETANER , BERERRHERLE SaaS #E, 66l : FENE
FRARERE (CRM) KRB E SalesForce.com,

- FHEN FBHER) - SEARABEER , MAETEAEEUNAERIIEE. 86 BEW
BIHIBE Oracle EREERESF EC2 #1T{ERE LK Oracle EXRIE AWS Eif,

- EFHE (ERMSERARSRENER) - KERZRBEER K BETBEVER. EEEA
BRAREARERE. BULEARSEREARHELAERIHELENERERK. 6 : &
Microsoft Hyper-VIEF X BEE AWS.

- RE (EFRR) - SEARARBERRRED, HYRoETEEZERNERAESX , BR
FERBZTHEILEEINR , URECRERENEREAER , RARBEXRBEARETERS,

- K- BREAIBRRFREFTEFENERAER.

ABAC

HSRLUE A EH 0 IR,
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SR A AR %5

A2RXZEERSE,
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ABRETE. —BE, Bt WA,
FB-THAER

—BEREBRLE , AFRENERENEAKES (EZBEALNERITEAREERARE) ,
EmEENESHEERHEEERBEERARIANRS, hFEXENE, ZRHANES
MAFTE R, ehEDH-WHERELENL  BEFEESHITE

—BEREBRLE , AFRENERENERERS  BRARFENERERBEREBAEN
MR , ANEENEREERENE, ERENEEEBBATERIEMNRS.
REEHBE

E—EERS LEF  WEFTEFEANE—EEER SQL HE. RRRANEH TFESUMAMAX,
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NERE
F2RATIEEEE
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RER
—EREEANERLR , ARBRAENEENERER , IRTEHIRRERERST R,
FER #2245
—EBZEMEE  ARFEARENEARES , U RERRLEZIESERHRE,
FEREXES
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https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-portfolio-discovery/welcome.html
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AIEE Al

ERNERE , IR EREERMRATES EAFHEBENEAGE , SINEE, FREENE
BIER, ME/HMES  F2RAERATIER?

AT EE21E (AlOps)

ERAMRBIRMARREBE, BOBREEHNMAITEUARRESRBRENERF. MFEHEN
A7 AWS BB REEHEMA AlOps WFMEN , F2REEESEE,

BN
~ENEREE , CEA-HeR  —EARNENAESRA—EARRENLESR. AL
S$ANESR , BACTARGRS  EELESRTREENEER,

BFHE. —HiE, WEHE FAM (ACID)

—ERRE  DEERRSE TRAERLEEENERT | LARRENEN AR
RAETRLE,
B R AFER I (ABAC)

3
¢
&n

BRIFEFERAEBMY (G, THEBENEKER) BUBHINER., UFEFHER
AWS Identity and Access Management (IAM) 324 AWSH # ABAC,

BREEREZERANUE K SEA/RKRARNEARR, EUUSRBERRRTIHNERNERIH
fibiviE , MEREHISHER , fINMERL, WEISHERL.

oA EE

— B\ AE  EEM AWS B TAESFHRERRSE , YAARRSEPHEBATRRGREMR
RE. RILENMEREREN.

AWS EinERFAZEE (AWS CAF)

BELDHNREMENRE , T AWS BiEBHEERRERMNFTE , UEFNBEEER,
AWS CAF BiEEEEBIAEEMED , BAER X%, AR BE , ¥4 , R2HNEE,
B ABNREEEEENRBRENER ; FE. RENREFEHZERZMZENERF,
Pl , AEEEESHHEEADER (HR), ASERIENMASEENNZTERA. SHLHR
AWS CAF R ABRE. IEMBAREESE , NinBASAKIIRASHRBTER, NFEFEHE
A, FSE AWS CAF 5 AWS CAF HEE,
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https://aws.amazon.com/what-is/artificial-intelligence/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/aiops.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction_attribute-based-access-control.html
https://aws.amazon.com/cloud-adoption-framework/
https://d1.awsstatic.com/whitepapers/aws_cloud_adoption_framework.pdf
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AWS TEEHEKLERE (AWS WQF)
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