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RO —EXTEHEEDE -
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- REFBERBNERER, Iceberg EFRPEER , SlINDEERMERMBERGATESR , AIHGIZE
RRMER B M AITER,

- TENBEBHERES, Iceberg XEHIE, BR, ENNEHNGBRENN , MAFELRMER,

- PEIERE., BUNEERNUGENEARNBERENENRN D EIERE, Iceberg XESFE
HRDEFMENERSE  SEERRTEERS DA ENEPBRERE,

- BRIDE. WIHEEREIEBBFENTALENDEIE, EREAEFILTRERNRN D BFMEE
7, BBV ERREFTEEEEN,
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- FARIERER, Iceberg TELBHAMRRIBERER , @3 Apache Parquet, Apache Avro
Apache ORC,

a2 , £ lceberg BN ERHMZIHZNR S — B, BE., BERIGBERES, nEELMEM
Iceberg ThaERIEFMIE R , 582 B Apache Iceberg 31,

AWS 18 Apache Iceberg

Amazon EMR, Amazon Athena, Amazon Redshift, AWS Gluef Amazon SageMaker AWS PR
% X8 Apache Iceberg, T EIFRBALA Iceberg BEBNERENE{L S EZLLE,

Apache Iceberg &4 4


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/pm/redshift/
https://aws.amazon.com/glue/
https://aws.amazon.com/sagemaker/
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Iceberg B &),

- BREMAY. TAM., TEREM. T2, SRMNMEKINEE , Amazon S3 REEERIBN R
EE, Iceberg WERFTMEE EEE Amazon S3 EEE) , WX Iceberg X5 HIFFE
Amazon S3 Z#E, tHL , Amazon S3 Tables REFE —EEBF AR Iceberg T ENERYHER
E , Wt KBEERERERNER, BBZE Iceberg B9 S3 Tables , BRI LAFERH#FT AWS FE=
FEHSIEREEHRERNER,

» ¥1—1X SageMaker BEERM MBI LB L , ITH— % Amazon S3 E¥H. Amazon Redshift &
RERURE=ZFNBHESERNRENERFR, ELIEEARBEEE—ERER LEEBAN DT
MA/ML FERER., HMEH Iceberg T2HA , BB LAFEA Iceberg REST AP E5E# FEAE
HEHR,

« Amazon EMR R—BAKRUIRFAKL R , BARMERA Apache Spark, Flink, Trino  Hive 5 BIR
RTGREN PB IRERERE, EHX /M AMMEEEEF, Amazon EMR A LATE BETHY Amazon Elastic
Compute Cloud (Amazon EC2) #£. Amazon Elastic Kubernetes Service (Amazon EKS) AWS
Outposts, B Amazon EMR Serverless #1117,

« Amazon Athena 2 —BUUBRRRBREAERNERARFZED N IR, cXEREKERKM
BREN , YRS, EENFARSTEAENLERN PB X, Athena & Iceberg RIFEEN, B
EERE. EAF DDL EFRMEEZE , WEMA AWS Glue Data Catalog Iceberg F#EFHER .
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/Welcome.html
https://iceberg.apache.org/docs/latest/aws/#s3-fileio
https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables.html
https://aws.amazon.com/sagemaker/
https://docs.aws.amazon.com/emr/
https://docs.aws.amazon.com/athena/latest/ug/what-is.html
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« Amazon Redshift 2 PB fRERER B , X EHEEIMNE [ IRESEFIEE, Amazon Redshift
Spectrum AT LA E I [E] 5 AWS Glue Data Catalog ¥ Z#7E Amazon S3 LHIAEE R
. Redshift Spectrum 818 Iceberg A FHK R

« AWS Glue E—EEARBERESRYE , TELEERMER, EE, BHNBRSREZEARR
WER, BUETHT, MER8E (ML) MEAREXME, T Iceberg T2 EE, BEEMT , £
LAER AWS Glue T3 ¥ Iceberg ERIRBITEIME ARE, FEB EEER K AWS Glue Data
Catalog(Hive F#EFHEMEZE ) . £ AWS Glue [E&ERX B BIRRMFMERIEK , LAKIEB Data
Quality ThREFE(E Iceberg ERIRF M AWS Glue ERIFRE. AWS Glue Data Catalog th X EINEE
PRI ER, STEFMEH Iceberg ERIRPBREERBNTEME (NDVs) & , UK BHERKR
1t (BHE, RBRFMIMILEZRMER ) . AWS Glue X EBR AWS BRI ME=FEHREREE
#E ETL B4 F Iceberg ERIRK,

« Amazon Data Firehose R —HEZERKE , IHKHERENIFEE N , HilL0
Amazon S3, Amazon Redshift, Amazon OpenSearch Service, Amazon OpenSearch
Serverless, Splunk, Apache Iceberg Eflk , AR ENE=SREREEHENEMBET HTTP
= HTTP i% % , @3% Datadog. Dynatrace. LogicMonitor, MongoDB. New Relic, Coralogix #
Elastic, £/ Firehose , BFFERTEABRANERER. BENERELERFRERICERE
JAZE Firehose , EMEBRERBBHRNELIEEN BN, BB AL Firehose BREAERXNEHR
BIEIRIEHNE R,

« Amazon Managed Service for Apache Flink 2 — 82 2 &/ Amazon R , AIZEEEA Apache
Flink EFRERXREERFTER ., ©XEHR Iceberg ERRBIRAMEA , IRANBERREN 2
o

« Amazon SageMaker Al X #EF A Iceberg #& X7 Amazon SageMaker Al Feature Store H /17 Ih 8
.

Z<o

« AWS Lake Formation 12 ZFEE R HEENBHEEFEEEFEF R |, 23F Athena = Amazon Redshift
FEFIM Iceberg BRIk, EEHE—F T Iceberg ERRMEF I X IE , 52 B Lake Formation X
#o

AWS BEEX1E Iceberg WARTS , (BREFMBELREE L AIERNEE, T3&EEE Amazon
EMR 1 AWS Glue Athena SQL tH#Y Spark ( #t XFMEBILER ) o T —EifRt Athena SQL F
lceberg X BRI RIEFR A
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https://docs.aws.amazon.com/redshift/
https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
https://docs.aws.amazon.com/glue/latest/dg/start-data-catalog.html
https://docs.aws.amazon.com/glue/latest/dg/start-data-catalog.html
https://docs.aws.amazon.com/firehose/latest/dev/what-is-this-service.html
https://docs.aws.amazon.com/managed-flink/latest/java/what-is.html
https://docs.aws.amazon.com/sagemaker/latest/dg/whatis.html
https://docs.aws.amazon.com/lake-formation/latest/dg/what-is-lake-formation.html
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 #H#Y Iceberg EflzFR AFT

Amazon Athena & Iceberg IRt AE X T, BRI LAFEA Iceberg , |MET M HM IS RLMERE , BERE
Athena XX A P9 — iR IR B9 AR B8 S0 RIGRUEBR N . REFIRRTE Athena PR BRI KRN EEB . W0
EHMER , BFSRAEREBRNER Athena SQL £ Iceberg ERl 3K,

BELAMERATREMEIZ AWS £ LB Iceberg ERI K, ELERKRTIEEGENRE AWS R, ZEEFEH
Athena SQL 237 5 — & Iceberg BRI K , B LUEA T I HERENTE,

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'
)

THIEEHRMIE Athena FEIL 5 EIF KD E] Iceberg ERIFRMEH, MTFFFMER , FSH Athena
A EERE Iceberg B

B RDEMNERE

THEHIFRRRNEBETHEMR SQL B , LUE Athena R I KD EIW Iceberg ERIER, BT LG
BURRFTIEE Athena TR APNEBRESS , UEIERRK,

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'
)

BUARDEINERE 7


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://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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WM EHRESR N step-by-stepiR A , FF2 B Athena XHHHI A,
BIDEMNERRK
THRARNEFEH Iceberg WER2ZI#E  RIBEHEIHZER K. ©FEH day() Bt |, 8

BBEERWMER dd-mm-yyyy BAITERBH D EIE. Iceberg TERUERTFAERETIHMER
W, Mkt ERBARNERERE , EFRIRITE,

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'
)

EAE— CTAS RRAABYERRIHAER

EXTEGN DMK BIEHF A | Iceberg ERREEN A ZZAER K, BOLUER INSERT =
MERGEFRARR G ERHAERI K, HE , B LAEH CREATE TABLE AS SELECT (CTAS)FRRZ |
EE-SRPEIERWIAEIEA Iceberg EFIR,

CTAS & Athena EE—RAX PRI ERKXMBAERNZERN. THIEFIERA WA
CTAS # Athena HI8 B # Hive/Parquet ERI5k (iceberg_ctas_table) B3I Iceberg BRIk
(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

BuUSEINEME 8


https://docs.aws.amazon.com/athena/latest/ug/getting-started.html
https://iceberg.apache.org/docs/latest/partitioning/#icebergs-hidden-partitioning
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EEH—F5TH CTAS , 5528 Athena CTAS X4,

wA. EMAMMERER

Athena X INSERT INTO, MERGE INTO, #1DELETE FROM FRIR= , &R B A Iceberg
UPDATEERIZRHN TR BF R,

(® Note

Athena SQL B 81 X #Ecopy-on-writeJ57%, UPDATE, MERGE INTO# DELETE FROMig
E—EFERAEENEMBERAImerge-on-read5’: , ERIEENERRBUELSM, WRERTE
write.update.mode, write.merge.modefl EERKBMwrite.delete.modeZRfE
Fcopy-on-write , B EBETE KLY , {8 Athena & 2B © 19 3 448 £ A merge-on-read,

THBRRR A INSERT INTOASERIFIEE 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;

Lok IR

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

MEFHMAES , FSH Athena X,

&3 Iceberg ERIEK
A LAE A Athena SQL ¥ Iceberg ERIKRBITER SQL &3 , WMEBEHIFT R,

BT —fR&EF 25, , Athena IEXXIE Iceberg BERIRMNGEEREEM, MBIFATE , & LER Iceberg
BERRTFHNEFUMBRRBERFLSE , AL RBEFHGCIVRR D, £AREEEEAREETEN
RONBEMRAMEELE,

WA, ERAMERER 9


https://docs.aws.amazon.com/athena/latest/ug/ctas.html
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-updating-iceberg-table-data.html
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filgn , FHRAXNEEN WEEEPersons , ARER 2023 51 A 4 BENEE :

UPDATE ice_table SET color='new_color'

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

WHERE name='Person5'

Iy EE I
Results (15) Copy ‘ ‘ Download results
‘ Q, search rows &

1 cyan 222022-07-19T03:47:29 Person5 353 Keyboard 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
MERBBEEEHNEEZNEMEES , 552/ Athena U,
Iceberg EXIREE
HERMESKLNB T EH lceberg ERRMNEARLSER |, BRPIRA T # lceberg BRI RN EHMETFEL
Fto
A TRAREEERFTIRINEE |, Iceberg WERFTHERARBRERN BN PEERER, BXEEUEER

FAEEREER  UHELEARINHAT,

TEEBMEALEHE Iceberg ERRMWAE - AWS IRIE ARE Amazon S3 FERERRMERK

1:

Iceberg BRI RAEHE


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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AWS Iceberg table Storage
services anatomy layout

Iceberg =
catalog [ z db.iceberg_table S3://datalake/iceberg_table/
AWS Glue (current metadata pointer)
Data Catalog
| - metadata/
| - vli.metadata.json
[ - ...
| - v3.metadata.json
Metadata | -snap....
files E | - snap.0j2s.avro
| - ...avro
Amazon S3 | - dg26.avro
| - data/
| - partition_col=2023-08-10/

Data
files | - 3dh3.parquet
| - jd73.parquet

Amazon S3 | - gs62d.parquet

WMEFTR , Iceberg ERIFRA=EEERBEX :

+ lceberg B # : B2 Iceberg JR%E AWS Glue Data Catalog 4 , HRAAZHFERARGMS , 2HT
Z TEEEMN&EEE AWS, £l Iceberg BRIk ( B0 Athena) EBIH IR EFEH BHRRBSKE
RIRW B AIRBRE , LBERREAER,

- PEERNE FEENER  DEAETEERNEAFERER , ERER , flnERRNEBHER,
PEEXBNEMERNNVE  UREMMEBRATER , fINEREEEEERPREHEN KN
BAHE, SLPEEMERTFREERREEFH Amazon S3 H,

- EFEEREROEEEERERNRE , S FEME, KX, K. BRERENMEMGEEER.

- BEFEEBRERMEFAFERRNKRS, MEEAFTERRNEEETERRDIEM , EXEASH#
AB N TERENRBLSEHEERFNEFTEEREE,

- PRERNERTESEME Iceberg ERRNEBENR , SBREFFEBE., BEER, »IEPEE
B, REBER , URAREEERRTPEERNEMESR,

- BRE  HETDESEEAKBTEICERNRHENER, EEERTUNUTFTEANEAFESR , 2E

Apache Parquet, Apache Avro ¥ Apache ORC,

- BERERTEERKRNERRTHE,

o MHBRTE Iceberg ERIRPIMIBTER S BRMERFMETRIENIER, Iceberg B RIELEE 1M BRI
=, W Iceberg XH IR, ELEREH BRIEMEAmerge-on-readtiE8XNE I,

Iceberg ERlRAEHE 11


https://parquet.apache.org/
https://avro.apache.org/
https://orc.apache.org/
https://iceberg.apache.org/spec/#delete-formats
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£ Amazon EMR #{£/ Iceberg

Amazon EMR £ Apache Spark, Apache Hive, Flink # Trino ERMIRKRIEEE , EEiRiEM PB
MEREE, BEBXNIMAMEIEE,

(® Note
Z 388 # A Apache Spark B4,

Amazon EMR % EZ EZ232818 : Amazon EMR on EC2. Amazon EMR on EKS., Amazon EMR
Serverless 1 Amazon EMR on AWS Outposts, ZZAEHN TS RIELBIRE |, 552 Amazon
EMR ERRBZEE,

ARASFThREFE B 1%

Amazon EMR 6.5.0 iR FISE ETAR A R 4 X #8 Apache Iceberg. IZEE{E Amazon EMR 1THRAK X
& Iceberg RANEE |, 552 B Amazon EMR X #FH M Iceberg BITR £ L%k, A2 REAEERNR
Iceberg THYEET , T # Amazon EMR £ R4 4#E £ X BWLE Iceberg ThEE,

RPEREERARZHH Amazon EMR IRA |, UZEREHHZIE Iceberg AR, AEiHHERBETF
FIERERBERIEE AR Amazon EMR 2 1ThRZs emr-7.8.0,

£ Iceberg B3I Amazon EMR #£&

EEE S RE lceberg B9 Amazon EC2 L2 Amazon EMR #£5 |, 5581& Amazon EMR M4y 1
o

EREMS , ENEBEERRETIE -

[{
"Classification": "iceberg-defaults",
"Properties": {
"iceberg.enabled": "true"
}
1]

FRAS A ZhREAR A 12


https://aws.amazon.com/emr/faqs/
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-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
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& 0] LLE A Amazon EMR Serverless 3 Amazon EMR on EKS % Iceberg T/E& S EB&
1§ , % Amazon EMR 6.6.0 BA#4.

£ Amazon EMR R B8 2% Iceberg FERTER

EEBIRMN Iceberg FEFATEXBIZ Spark BRI , LA LUEMA Amazon EMR Studio , iEEREARE
Amazon EMR #&£ L #1722 2% Jupyter Ei2 A Web SR EIRE (IDE),

5 Amazon EMR Studio Z52 4

& LATE Amazon EMR Studio TEERZEFER AR U E B S B Spark BAREN , WA ELELARESE
2 EC2 #£ £/ Amazon EMR 5 Amazon EMR on EKS ¥ &ix%, MEREEAM Amazon EMR
on EC2 1 Amazon EMR on EKS B EMR Studio BYER88 , 5528 AWS R X4,

ZE £ EMR Studio FEH Iceberg , FEBRE TS

1. BBV ERA Iceberg B Amazon EMR # £ |, 11 2% % Iceberg HE SRR,

2. % EMR Studio, fFERA , FSEEEE Amazon EMR Studio,

3. BRI EMR Studio TEERZERA , YET FIEXNBMAEREAPHNE —BREFR , LERTE Spark
TYERSER BAEA 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>.type": "glue",
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions"

}

Hrp .

« <catalog_name> 2 &HY Iceberg Spark T/EREE B B, HEBRRKABREENERE , X
BEMBHLESERBNEETEESE, EEABY , BUUFAZTERERKREBRESE
lceberg EXIEK , BIE Spark TERKRB %W , AR :

<catalog_name>.<database_name>.<table_name>

1£ Amazon EMR $ 8% Iceberg FEATER 13


https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.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/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
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RNE , BULTEREREFEALREEK REABHKBBERN Iceberg
spark.sql.defaultCatalog B#, EBE —BH LSS E S FERTENERK , ET
DL IR EA

« <catalog_name>.warehouse BisEEBEFHERMFEE R Amazon S3 B,

- HEEHB %% A AWS Glue Data Catalog , 5548
spark.sql.catalog.<catalog_name>.typeiREA glue., EENEMF LRI EET
BHEENEERR. XEEBEN —BSEEXERRATEM Iceberg ZEM B 8,

4. BEEJURREERAPUESHHF B EAR Iceberg B9 Spark AR , MEEAHM

Spark FEAEN —.

WERE A Amazon EMR Studio %3 Spark for Apache Iceberg HFEMIER , FSRMBEEIELE
Amazon EMR £ Apache Iceberg ZES¥eE. S ACID %, TEZRERHNERN,

£ Amazon EMR H#1T Iceberg 3%

B Iceberg TEEHM Spark BARRERER , BRI LIEXE Iceberg KIE{T Amazon EMR Zf&E
BIEEHTE (2B Amazon EMR E EEZE ),

WMEHAL Spark E5 , BALUBEBF IS BHLUEE S AF Spark FHRIEREZXHEH , BIERRE
EC2 #£%£ E# Amazon EMR, &E#{T Spark 1% , 5528 T %) Amazon EMR X#EH :

- WERTHERRE EC2 BE £ Amazon EMR WA EREMER , URBEZENFEETR , F2H

BIERREESE.
« ¥/ Amazon EMR on EKS , &2/ StartJobRun #1T Spark {£#.
- ¥ EMR Serverless , E2RHITHEK.

AT & 812518 Amazon EMR 3fBiZ 18 1 &4,
EC2 E£# Amazon EMR
B LAERA T 5ISBRRIER Iceberg Spark £

1. EIE¥E EfEMemr_step_iceberg.json THRAREY ER :

[{
"Name": "iceberg-test-job",
IlTypell: "Spark",

1£ Amazon EMR H#1T Iceberg {£7§ 14


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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"ActionOnFailure": "CONTINUE",
"Args": [

"--deploy-mode",

"client",

"--conf",

"spark.sql.extensions=oxrg.apache.iceberg.spark.extensions.IcebexrgSparkSessionExtensions",
"--conf",
"spark.sql.catalog.<catalog_name>=oxg.apache.iceberg.spark.SparkCatalog",
"--conf",
"spark.sql.catalog.<catalog_name>.type=glue",
"--conf",
"spark.sql.catalog.<catalog_name>.warehouse=s3://YOUR-BUCKET-NAME/YOUR-
FOLDER-NAME/",
"s3://YOUR-BUCKET-NAME/code/iceberg-job.py"

]

2. BB HFT B R BERA Iceberg AHRERIR | EBUFE Spark EHHERERE SR,

3. f£H AWS Command Line Interface (AWS CLI) X $ 8, £ emr_step_iceberg.json ERFT
EWB &P HIT BT

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

Amazon EMR Serverless

EEZMFEH # Iceberg Spark F#1#2 X E EMR Serverless AWS CLI :

1. BT EEHemr_serverless_iceberg.json THIRAREN R :

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

+

"configurationOverrides": {

1£ Amazon EMR H#11T Iceberg {£5#% 15
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"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.sqgl.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sqgl.catalog.<catalog_name>":
"org.apache.iceberg.spark.SparkCatalog",
"spark.sqgl.catalog.<catalog_name>.type": "glue",
"spark.sqgl.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"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. ZBEFTAEB R BB Iceberg #HREREIE | SRS E Spark EHHHERBER,
3. A BRXEHK AWS CLI, £ emr_serverless_iceberg.json BRFIEMNB&KFHIT o5

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

£ Z A EMR Studio £ &1 Iceberg Spark £#123X £ EMR Serverless :

1. 5581E EMR Serverless X 4RRE R,

2. MEISHERE | SEE A 1REM Spark B9 Iceberg #B8E | AWS CLI 3 BT Iceberg B9 B ##81L
WEFFERE |, 5828 Amazon EMR X H#94#& Apache Iceberg B2 EMR Serverless #EELE A,

Amazon EMR on EKS

EEMHMA A5 Iceberg Spark E#%323X & Amazon EMR on EKS AWS CLI :

1. ET Y EfEMemr_eks_iceberg.jsonTHAREY XK

1£ Amazon EMR H#11T Iceberg {£5#% 16


https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-studio.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/using-iceberg.html
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"name": "iceberg-test-job",
"virtualClusterId": "<VIRTUAL_CLUSTER_ID>",
"executionRoleArn": "<ROLE_ARN>",
"releaselLabel": "emr-6.9.0-latest",
"jobDriver": {
"sparkSubmitJobDriver": {
"entryPoint": "s3://YOUR-BUCKET-NAME/code/iceberg-job.py",
"entryPointArguments": [],
"sparkSubmitParameters": "--jars local:///usr/share/aws/iceberg/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.sqgl.catalog.<catalog_name>.type": "glue",
"spark.sqgl.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"spark.hadoop.hive.metastore.client.factory.class":
""com.amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactory"
}
3,
"monitoringConfiguration": {
"persistentAppUI": "ENABLED",
"s3MonitoringConfiguration": {
"logUri": "s3://YOUR-BUCKET-NAME/emr-serverless/logs/"

2. EBBFTUEE R AFE RN Iceberg #AREIRIE | {&2K Spark EEMAERER,
3. A ERX1EH AWS CLI, £ emr_eks_iceberg.json EEMEMN B EFTHT TGS :

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

1£ Amazon EMR H#11T Iceberg {£5#% 17
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WMFEFMRA , F2E (Amazon EMR on EKS X#) F & Apache Iceberg B2 Amazon EMR on
EKS #EFEH,

Amazon EMR N R{EE

AEIRMIE Amazon EMR FFRK Spark EH —iXER] , URECEBRME AEZERE Iceberg EF
To WE Iceberg REMREEK K F2RTEEBENZEEL —H.,

- FERARHRAH Amazon EMR — Amazon EMR FE Amazon EMR Spark #1173 B2 {4 Spark &1{E
te AWS EEERFIRAFNE Spark #1THI 5| B YK EE

- YIBf Spark THEEEHBEEMRE - Spark THEERTHEZTETRRLNER | FTHERBENR
B, Amazon EMR X EZEHTHEEEE (flInmEERE(L. LEBERELL. —RAENFERE
) , MHEMEEENEEER, EEMAFNIEESK  RMEBEFER M5 X M6g & —#%
BITEEERNETEERS, # Ganglia 1 Amazon CloudWatch EXi2{E£ 4% (OS) # YARN 15
B, AHERESHENRFERSE (CPU, BB, #7FERMI/0), WERFEHENELE,

« F38 spark.sql.shuffle.partitions - #§ spark.sql.shuffle.partitions BMRE A
BEPWERK D (vCores) MEBHUZENER (BES vCoresBREM 1 E214F ), ERERAME
MEB P EBBBADMHENE |, LERESEE Spark WETRE, ©EEREAZHFBERBEEIER
REBER , URRDEEHE,

- BAZERER -SRYEFECEARS , BMERCHAZERERNBEEE., T8 , REH
ITHESEFTAINER , RMERLCEREDERNBEEE. MAZSEERY , BRAFER
Spot FITEBE RFRERA, SHETHKEBER Spot HITHEE K MEROEHBREEHE, ELRFEH
Spot BTERE A BEASERFEESZENTEREENBITERME , LR Spot ATAM%.

- BUREMEAEBBE - EE (mapside) G RRBAMNBIE K REHFP—EERRMID , ZUBEH
B HNEER (K MBSIERF ) , MEREEHITER (=) B, IERT TEAIDBE N
WATEBIEEDE., ERBMESEBR/ I NERKREBALCRRBYAMEIEEHRNMEER K, NEE
RREREZE , SREZHHETEE, ARMEERRMAUR Java EREEE (JVM) REIARKE |, Eit
AILAERAMERE  BREEREBREARERREH. EBEBHEUVRESNEE , RARKBENE
EAN=Ris— g

- FARIIRUESR - RIIRIE (GC) BHEE , FERREERFTRMESEHE G1GC , K
ESEHFNMEE. BEREN GC MeE , BN GC 88, EEEH GC MeE , BAILUER
Spark Ul #1TE#2, BAEBRT , GC HEE/ NARERNBEBLITREN 1%,

Amazon EMR W REE® 18


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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£ FfEH Iceberg AWS Glue

AWS Glue 2 —EEMARF[ERBRESRY , TREEERMRRKR, Eip, BRVNRSKRAZEREFENE
B, SUETO M. BEBREE (ML) NEAEXR®E. MR OIEEZ— AWS Glue REEAUBEBFEK
RMBAV T ANBATHEL, ERAEA (ETL) RF. ERPRIEFER, BFEER, REEH  IES
BERNFRENER SR BAIREBEBER,

AWS Glue 1E#{EH Apache Sparkor Python #1TEIZR ¥ 8E E REHUEE AWS Glue WETH. 1
AT AR R B FRER T#1T.

EIRTE PRI Iceberg FHEF AWS Glue , 1RB1E BIARA AWS Glue , BRI BAEARLE Iceberg BE
BT lceberg XA #S Iceberg AR 1 E 2 BT

{EF R4 Iceberg BE

AWS Glue 3.0, 4.0 1 5.0 lRE4E X8 AWS Glue BAR Spark 9 Apache Iceberg. Apache Hudi
Linux Foundation Delta Lake R Z&ERMER . LWESEEABLE PHEBERAELREMENE
REL B AWS Glue,

EEREH AWS Glue EHERUA Iceberg X & , BIREMK : B#IFE AWS Glue FREHNEKFHEAR
SIIEE., BEFTHEBMETNEKSE , LK ESMEES --datalake-formats , WiERES

iceberg.

MBEEREREARETRE , B UERASSconfigureE A EE —HERABERTRE 28, 01T
iR

%%configure

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

}

--datalake-formats Hf AWS Glue icebergii REZRIBEHMRAH EEHE Iceberg AWS
Glue WA :

AWS Glue fRZ& F&5% Iceberg R4

5.0 1.7.1

ERARLE Iceberg BE 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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AWS Glue hrZ& ¥83% Iceberg hRAx
4.0 1.0.0
3.0 0.13.1

{5 H BET Iceberg fRAx

EREERT , B EREHET Iceberg IRAWIZHIE | WRWE SHITHETHR. Hla,
FHREE AR T AR AR I RE MR e I s T BBV 7 L. B EFEEC ER 4 ER lceberg lx4s AWS
Glue , A URE EHEH JAR B,

B1EBET Iceberg IRAZ B , FBAME 4R AWS Glue AWS Glue iR [EER , LAFESREE AWS Glue
RIEWMEAM, Bl , AWS Glue 5.0 EEE Spark 3.5.4 A,

Bl | EEHITER lceberg 1.9.1 X AWS Glue BEHE |, SHER T 5L ER -

1. MEMEMN JAR EEIAEH FEZE Amazon S3 :

a. # Apache Maven f#fZE T # iceberg-spark-runtime-3.5_2.12-1.9.1.jar # iceberg-aws-
bundle-1.9.1.jar,

b. BELER LEZERIEEMN S3 REFIrBMUE ( Hl0 s3://your-bucket-name/jars/).
2. BIEMEKERE AWS Glue 28, MR :
a. /£ --extra-jars 28 HEEME JAR ERNTE S3 BT , LUEHRDRE (B, s3://
your-bucket-name/jars/iceberg-spark-runtime-3.5_2.12-1.9.1.jar,s3://
your-bucket-name/jars/iceberg-aws-bundle-1.9.1.jar),

b. 551 23E iceberg A --datalake-formats SEME,
c. MREFER AWS Glue 5.0 , BIAZEA --user-jars-first SEERER true,

# [ceberg BY Spark #H&E AWS Glue

REIFIFAA lceberg ERIERE AWS Glue ETL EHEFTER Spark A&, B LAER --conf Spark
SWMABEFTAE Spark HEESBNENZHR S RBEERBREELHERE, BAUEERLAYE AWS Glue
Studio EEAMNEKSHERPEMA%Sconfigure B,

%glue_version 5.0

i BT lceberg A4S 20


https://docs.aws.amazon.com/glue/latest/dg/release-notes.html
https://mvnrepository.com/artifact/org.apache.iceberg/iceberg-spark-runtime-3.5_2.12/1.9.1
https://mvnrepository.com/artifact/org.apache.iceberg/iceberg-aws-bundle/1.9.1
https://mvnrepository.com/artifact/org.apache.iceberg/iceberg-aws-bundle/1.9.1
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%%configure

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

}

FERATHIEHEERE Spark T/ERER :

« <catalog_name> & Iceberg Spark T/EPSER B BB BB, KERRABREENER , LEE
EFBHEN B HERBNEARTEESE, EEABY  BUUFEHATEERNREBRSE Iceberg
BBk , ¥ Spark THERREHERE , WTFAR :

<catalog_name>.<database_name>.<table_name>

NE , B REABHER , SHEREZEERLEERRM Iceberg
spark.sql.defaultCatalog B#k. LA AEALRE @A ESERZEEHFENERK , EF
UL ENEA,

« <catalog_name>.<warehouse> B RLEFHERMPELERH Amazon S3 K&K,

- ZEE B BB AWS Glue Data Catalog , &%
spark.sql.catalog.<catalog_name>.typei¥EA glue, FENW WS EREOTM BT B &
BENEEER. W05 Iceberg XEMN B , F2RAERBEN —REEEL .,

flan |, MREBEEL S HWH#glue_iceberg , BRI LUFEAZE--conf LB RERXEFEH , WTFIR :

%%configure

{
"--datalake-formats" : "iceberg",
"--conf" :

"spark.sqgl.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions
--conf spark.sqgl.catalog.glue_iceberg=org.apache.iceberg.spark.SparkCatalog --
conf spark.sql.catalog.glue_iceberg.warehouse=s3://<your-warehouse-dir>/ --conf
spark.sql.catalog.glue_iceberg.type=glue"
}

}E , BALUERARARK LA ERHIEE Spark BT , MTAR

spark = SparkSession.builder\

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

# Iceberg B Spark #H8& AWS Glue 21
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.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.type", "glue") \
.getOrCreate()

AWS Glue EHHNHEER

AEFRETE PR Spark (EIEH — R %R AWS Glue , SARELERMEAEZELRE Iceberg ER R,
W Iceberg FEMREEY  F2RLEERENSEEL —H,

BEfE F R FTARASHY AWS Glue MFRk — FTARAE AWS Glue IREKBENE ., Hi%E BB R B A F
jJEbo Tt EBEHM Spark A |, ER & Iceberg IRANATREEEMARA, METH AWS Glue
AR E LB Spark IRAEE |, 552 AWS Glue X #F,

- {E{L AWS Glue FH5E R - BfE AWS TERNEFNESR £ PHRENMGCEREE AWS
Glueo

« Use AWS Glue Auto Scaling - E% & Auto Scaling B , SRIBIEEHEHEEEE AWS Glue
¥ AWS Glue THEEHE, EEPRBRERIEE B AWS Glue WEKRAE , BA AWS Glue &
IEEHERNEIEEHEN , EEBITEERE, ZE(H AWS Glue Auto Scaling , A LLig
EEH AWS Glue TBRN THEEBE LR, MBFHMEEF , 20 XHE+HH AWS Glue A #
B EEREAWS Glue .

- ERAFTEM Iceberg MRA — Iceberg 9 AWS Glue RERBERIEASRAMEM Iceberg. Tid , HRAE
EITEEHE 6 RMAZREHEERXNEMKYE (MAERERMR ) , A2 E Iceberg lRA, It
F RO 5 B IR S TS P B R FT Iceberg AWS Glue ZhREF MR SE P RS

- XA Spark Ul E1TEIZF{EEE - BRI LAFE FEA Spark Ul AWS Glue R E Iceberg 15 , &
L= Spark FENTRERB(LAEREIRE (DAG) , WFHMEIEEHK., Spark Ul IRIEEHRH
FAEREHBRANRE lceberg F5&. Hlan , HA] LRI BB KB FE#E B BT /Y iR S8 P
B, UEBBIFARKE., WEFMER , B2 XHFH AWS Glue A Apache Spark Web Ul &2
E%.
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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://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/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 Spark ¥ Iceberg ¥z

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 23
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")

FEINER K
LA 2 Spark SQL 237 9 E| Iceberg BRI REVEHI

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")
IIIIII)

&HEfEM Spark SQL #E BB A 2 EIH Iceberg E¥IK , FFEAFEINSERT INTORRR :

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

")

(® Note

& Iceberg 1.5.0 Fth , EEHERBA DI ERRE , hashBEASDMEXATERE. WFEHF
B |, 52 Iceberg XHHHRE D MHER

£ DataFrames API

EEE A Iceberg ERIE |, BAILAEA DataFrameWriterV2 AP,

EEEV lceberg ERXRIAEREARD , BFFER df .writeTo(t) KB, MRERKREFTE , BF
FH .append()EHE, WRKEE , FFEMA.create(). THELHIFEA . createOrReplace() , &
2.create()HHER WWE B CREATE OR REPLACE TABLE AS SELECT,.

{# A DataFrames API 24


https://iceberg.apache.org/docs/latest/spark-writes/#writing-distribution-modes
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Ao BN EREK

& E M DataFrameWriterV2 APl B FEA KD EIM Iceberg ERIEK :

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

ZE M DataFrameWriterV2 APl A ERHAA REMW KD E Iceberg ERIFE -

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

PEINERIF
£ E#FH DataFrameWriterV2 APl B FEA 2 EIH Iceberg ERIEK -

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

£ EFH DataFrameWriterV2 APl #ERHAEA 2 EIH Iceberg BRI :

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

E ¥ Iceberg ERIRHANER

T OIS BB RAAIESR Iceberg ERERFPHER . WA EERc_customer_skBER BT ER BN
FRERZ,

spark.sql(f"""

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

WHERE c_customer_sk % 2 ==

Illlll)

FE# Iceberg ERFTRPHER 25
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LEIRAEGE A AR copy-on-write i , At BERFIASHENERER,

£ Iceberg ERFR P 0 EF

YRENREEE—RZFFTPRAFTNEREENEFRENERR K. BEESERFARE Iceberg ER
&, 556 H SQL MERGE INTORRRZ .

THEHSEERR REHERR {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 *
")

« HNS8 h{UPSERT_TABLE_NAME}EfF#E{TABLE_NAME}EE+HE NWEFit#%c_customer_id ,
RI{UPSERT_TABLE_NAME}iCé%c_email_addressEEBBHRAENE ( EFERE).

- R AW EFEC#E{UPSERT_TABLE_NAME}A 1R B {TABLE_NAME} ,
Bl {UPSERT_TABLE_NAME}:CS% 2 #Ti8E {TABLE_NAME} (1 EARE ),

filBR Iceberg EXl TR AR EF

EE1R Iceberg BRI RMERE R |, 55/ DELETE FROMEE |, Wit EFAS EMBRE R 58 EFRiF
#,

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

Illl)

MREBRHFSBMESEE |, Iceberg EHTERPEERNVMBER  ARFERESR, T, BRE
ERZTENERESR,

MRS EZEIMEE WHEREF AR ENERER , YBEV TS EMBREHNEL, AR, cGEUFH
BERRRR  EOFNEMER, Rit, SHERNEHDATERERRNBRERES, Sl , mRE
HEHEMKRN E—@ERR , CEFIEAMBRNER. NERREAERENERBRIEENERR
VHETERNER  FEEAERRERN "EHBRREREZESR, —§

1£ Iceberg ER X FHMHER 26
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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 ERIRFNBEBARIE (A, EF. upsert, MR ) HEERIUMBIRRK, AR, S
ELERBANKEERERE , UERERBAREIREERKNRE,

MERBUNAEEA snapshot-idMEFHRFERNENRRBELCENER , F2RAEREHRNER
PSR — i,

TIREEEEASRIBEE BRERRNARE snapshot-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 27
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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 AEA Iceberg R ERZE 2 BELHT iKY & #lo

EE . B, BREZERappendRBEWMER ., ©TFAXEMX replace. overwrites FREM
Hyﬁ*sl’deleteo Jl:tgi* Spark SQL S, Tij’g EHEHyFRVEo

THEHISHEERE start-snapshot-id ( #Eft ) # end-snapshot-id (28 ) 2BEMHME
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

Iceberg 12tiEi1B SQL FREFTEERNER, BULIEBEATEZEME REEMAEEER K
(<table_name>) KH#EE Fl<table_name>.<metadata_table>, MEAFHEERERRNTE
BE |, BB[E Iceberg XHHHBMEER K,

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

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

ERBEEH 28


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

AWS 5 &5l

£ LA Apache Iceberg AWS

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

29
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£/ Trino BEE Iceberg BRI &

AEFERBAWM{AIE Amazon EMR £ Trino 2KE%E MIRLE Iceberg Bk, ELEHIRHERENL ,
& O] LATE Amazon EMR on EC2 # 5 #1117, AEIPME IS G| FN4H B REREE A Amazon
EMR Z1ThHRA emr-7.9.0,

EC2 £# Amazon EMR % E

1. AT ABEI iceberg.properties 1R, WMRKRFE CREATE TABLEPRIRR FREAREIEERK
X , Bl iceberg.file-format=parquetfREBREMER RN FERFMELRK,

connector.name=iceberg
iceberg.catalog.type=glue
iceberg.file-format=parquet
fs.native-s3.enabled=true

2. #% iceberg.properties X LEZ S3 FFITHE,

3. By S3 fEiriBERiceberg.properties BENGIERE  WSHREALERIN
Amazon EMR #5 L Trino #HREER, FF44<S3-bucket-name> #& IR AEH S3 FEFZErEE
BB,

#!/bin/bash
set -ex

sudo aws s3 cp s3://<S3-bucket-name>/iceberg.properties /etc/trino/conf/catalog/
iceberg.properties

4. B BRE Trino B Amazon EMR &£ , ¥#§ £ —EiESHAMITEEASISRE. UTREYR
£ sample AWS Command Line Interface (AWS CLI) &5 % :

aws emr create-cluster --release-label emr-7.9.0 \
--applications Name=Trino \
--region <region> \
--name Trino_Iceberg_Cluster \
--bootstrap-actions '[{"Path":"s3://<S3-bucket-name>/bootstrap.sh", "Name":"Add
iceberg.properties"}]' \
--instance-groups
'[{"InstanceGroupType":"MASTER", "InstanceCount":1,"InstanceType":"m5.xlarge"},
{"InstanceGroupType":"CORE", "InstanceCount":3,"InstanceType":"m5.xlarge"}]"' \
--service-role "<IAM-service-role>" \

EC2 £# Amazon EMR & 30


https://docs.aws.amazon.com/emr/
https://trino.io/docs/current/
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--ec2-attributes '{"KeyName":'"<key-name>",6"InstanceProfile":"<EMR-EC2-instance-
profile>"}"'

FEERRNAE
« <S3-bucket-name> EREH S3 EFTEER
 <region> ZBMHE AWS EHF
« <key-name> B SRYE . NREH/ETFE , USELSRY,
» <IAM-service-role> B EEREHER/EFE A Amazon EMR R &,
« <EMR-EC2-instance-profile> &/ 1T EEE iR 4E,
5. #1181t Amazon EMR #£%& , B LL#1T T 5 & 5 R EAL Trino TIERER :

trino-cli

6. 1£ Trino CLI 1 | A LABIT TSI BIERMIR B 8% -

SHOW CATALOGS;

#1 Iceberg ERIEK

BB Iceberg ERIEK |, BAILMER CREATE TABLERRZRR., UTREBMFEA Iceberg B2 M
D EE R R EH -

CREATE TABLE iceberg.iceberg_db.iceberg_table (
userid int,
firstname varchar,
city varchar)
WITH (
format = 'PARQUET',
partitioning = ARRAY['city', 'bucket(userid, 16)'],
location = 's3://<S3-bucket>/<prefix>');

(® Note
MREREERN , ISEALEL—EPREiceberg.file-formatkV{E,

EERAER , 75EH INSERT INTOM . EHIIT :

E1I Iceberg ERE 31


https://aws.amazon.com/blogs/security/techniques-for-writing-least-privilege-iam-policies/
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-ranger-iam-ec2.html
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INSERT INTO iceberg.iceberg_db.iceberg_table (userid, firstname, city)
VALUES
(1001, 'John', 'New York'),
(1002, 'Mary', 'Los Angeles'),
(1003, 'Mateo', 'Chicago'),
(1004, 'Shirley', 'Houston'),
(1005, 'Diego', 'Miami'),
(1006, 'Nikki', 'Seattle'),
(1007, 'Pat', 'Boston'),
(1008, 'Terry', 'San Francisco'),
(1009, 'Richard', 'Denver'),
(1010, 'Pat', 'Phoenix');

£ lceberg B Xl TREEH
B LAMEA SELECTRRRT FEEN Iceberg ER R RKFAREE |, MNTFFAIR :

SELECT * FROM iceberg.iceberg_db.iceberg_table;

RHEBFRE Iceberg ERIK

A LAE A MERGE INTORRRINELIT upsert R1E ( ARRAAFNKHRLENRRERLHEK ) . SEHHT :

MERGE INTO iceberg.iceberg_db.iceberg_table target

USING (
VALUES
(1001, '3John Updated', 'Boston'), -- Update existing user
(1002, 'Mary Updated', 'Seattle'), -- Update existing user
(1011, 'Martha', 'Portland'), -- Insert new user
(1012, 'Paulo', 'Austin') -- Insert new user

) AS source (userid, firstname, city)
ON target.userid = source.userid
WHEN MATCHED THEN
UPDATE SET
firstname = source.firstname,
city = source.city
WHEN NOT MATCHED THEN
INSERT (userid, firstname, city)
VALUES (source.userid, source.firstname, source.city);

& lceberg BRI FRAE

32
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& Iceberg & %} 3% M BRAC 8%

B Iceberg ERIXRMIBRE X , 55FH DELETE FROMEE T , XI5 ERFA EMIBRE R 5 EFEF
., &EHMT -

DELETE FROM iceberg.iceberg_db.iceberg_table WHERE userid IN (1003, 1004);

EH Iceberg ERIRHEER

Iceberg TiE® SQL FHEAPEER, BULUEBREHAGEZTHE REVEAEEER K
(<table_name>) i E Rl "<table_name>.$<metadata_table>", MEHBERERRN T
BEE | E2[ Iceberg XMHFHRHIMEERIEK,

LT RBE Iceberg PEERNERFEEH

SELECT FROM iceberg.iceberg_db."iceberg_table$snapshots";

SELECT FROM iceberg.iceberg_db."iceberg_table$history";

SELECT FROM iceberg.iceberg_db."iceberg_table$partitions";

SELECT FROM iceberg.iceberg_db."iceberg_table$files";

SELECT FROM iceberg.iceberg_db."iceberg_table$manifests";

SELECT FROM iceberg.iceberg_db."iceberg_table$refs";

SELECT * FROM iceberg.iceberg_db."iceberg_table$metadata_log_entries";

SELECT * FROM iceberg.iceberg_db."iceberg_table$snapshots";

Rt -

SELECT * FROM iceberg.iceberg_db."iceberg_table$snapshots";
committed_at snapshot_id parent_id | operation | manifest_list

2025-05-28 16:05:41.801 UTC | 7785073462465010154 | NULL | append | §3://
2025-05-28 16:0 .806 UTC | 5984821362426775846 | 7785073462465010154 | append | s3://
2025-05-28 16:09:40.268 UTC | 241938428756831817 | 5984821362426775846 | overwrite | s3://

2025-05-28 16:18:53,126 UTC | 1784832837567742464 | 241938428756831817 | delete | s3://
(4 rows)

Query 20250528_162032_00012_uhduz, FINISHED, 1 node
Splits: 1 total, 1 done (100.00%)
0.30 [4 rows, 3.11KiB] [13 rows/s, 10.3KiB/s]

ERRFEERE

lceberg ERIRFHNESEBARE (BA. EF. upsert iMER ) HFSEILFHIRE, RE , B
BELRBAREERER , LWEREEEIREBEERRNREE,

£ Iceberg & #HIR M BREC 8% 33


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

SELECT *
FROM iceberg.iceberg_db.iceberg_table FOR VERSION AS OF 241938428756831817;

TIREEEEAERBEERBBLETERRNRE

SELECT *

FROM iceberg.iceberg_db.iceberg_table FOR TIMESTAMP AS OF TIMESTAMP '2025-05-28
16:09:40.268 UTC'

FEHL Trino £/ Iceberg B EZEEEE

lceberg BRIER LM Trino B AREE@merge-on-read %5t , AL ECPHSEILVEMRBRER K mF2
EESEHUMREENEBERER, WREBEEFEHAcopy-on-write 5% , FEZRFER Spark E1T
BARE,

FEB Trino £ Iceberg Ry EZ B EE 34


https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/best-practices-write.html#write-update-strategy
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£ Amazon Data Firehose B 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,

IBAILAE A Firehose A5 B ERBEZER{SZE Amazon S3 F#Y Apache Iceberg BRIk, F£H
Firehose , BT LA RC SR E — BRI B E TR Apache Iceberg EXIE |, W BESAA, EFFAM
REREEAZEEBRRPIWE S, Firehose RBEERRTZE Iceberg ERITR—IX. LIIBEFEEMFEA AWS
Glue Data Catalog.

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

MEBBEWIERTE Firehose B RUASE R R{FE Apache Iceberg ERIRIEF , 582 @ Firehose X
HHhHIERE Firehose &3 , REFEH X EMFEH Amazon Data Firehose #EENREE B 7 E Amazon S3
) Apache Iceberg BRI K.

35


https://docs.aws.amazon.com/firehose/latest/dev/apache-iceberg-stream.html
https://docs.aws.amazon.com/firehose/latest/dev/apache-iceberg-stream.html
https://aws.amazon.com/blogs/big-data/stream-real-time-data-into-apache-iceberg-tables-in-amazon-s3-using-amazon-data-firehose/
https://aws.amazon.com/blogs/big-data/stream-real-time-data-into-apache-iceberg-tables-in-amazon-s3-using-amazon-data-firehose/
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A Athena SQL E¥E Iceberg BRI

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 X & DML X1 AWS Lake
Formation
=z (18
A)
EREXRENX RBUBERR FEERE FEDER BEAEH ER5E
i3 R FEE
il
Amazon 2 ik v v v X Copy- v
Athena on-write
v Merge- v
on-read

FRAS A ZhREAR A 36


https://iceberg.apache.org/docs/latest/configuration/#reserved-table-properties
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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 |

ﬂ_ﬁko
TRIHRFIMER.
%
&Rk DDL EXE

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,

ESHAAEEBEMN Athena SQL FHY Iceberg ERIER A

ERMERKRNSIZHRER
HEFIRX ( Hla Spark BY
SHOW CREATE TABLEBRIA
X))o

EECERARTALT SR
Iceberg ERIRBM , FEAH
518 3] Iceberg ERIEK |
530 Amazon EMR £/ Spark
= AWS Glue,

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

f# A Iceberg ERIE
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£ Pylceberg BRI Iceberg EHI &

AEFREA WA Pylceberg B Iceberg BRI R E B, RHEMEBHFHRBRZER , B LUE Amazon
Linux 2023 EC2 #{T{E8. AWS LambdaBi B HEMEB EEREAWS BEH Python IREH 1T,

FORIRF

(® Note
BB Pylceberg 1.9.1,

EZEF A Pylceberg , BEE EAM Python (Boto3) B9 AWS SDK Z £ Pylceberg # o LA T 2 IN{AE%
ZE Python E#IRZELUEH Pylceberg F BV &5l AWS Glue Data Catalog :

1. £/ pip python EHZEER T & Pylceberg, & FEE Boto3 FaEE HE AWS RS, BAILAEE
ATHeS , BEEZAFENAE Python EEIRE !

python3 -m venv my_env

cd my_env/bin/

source activate

pip install "pyiceberg[pyarrow,pandas,glue]"
pip install boto3

2. #1Tpython LABARK Python shell 3B a5

JE#RE Data Catalog

EEZRBAE PEMA Iceberg ERIEK AWS Glue , BB K EHFE AWS Glue Data Catalog,

load_catalogBi B B & W4 , MAFTE Iceberg BEMETERME , LAY {LEE Data Catalog
B ERR

from pyiceberg.catalog import load_catalog
region = "us-east-1"

glue_catalog = load_catalog(
'default’,

TORIRE 38


https://py.iceberg.apache.org/
https://aws.amazon.com/linux/amazon-linux-2023/
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https://aws.amazon.com/lambda/
https://docs.aws.amazon.com/IAM/latest/UserGuide/security-creds.html
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**{

'client.region': region
1,
type="'glue’

Bl H AN 3L & R E
EEHHBEENERE , BFH list_namespacesEHH¥ :

databases = glue_catalog.list_namespaces()
print(databases)

EEBUFMNERE , B create_namespace® ¥ :

database_name="mydb"
s3_db_path=f"s3://amzn-s3-demo-bucket/{database_name}"

glue_catalog.create_namespace(database_name, properties={"location": s3_db_path})

BIYMB A Iceberg ERER
ROEINER K
AT R create_tableBEHEE AR5 E Iceberg BRI KAV EHI

from pyiceberg.schema import Schema
from pyiceberg.types import NestedField, StringType, DoubleType

database_name="mydb"
table_name="pyiceberg_table"

s3_table_path=f"s3://amzn-s3-demo-bucket/{database_name}/{table_name}"

schema = Schema(
NestedField(1, "city", StringType(), required=False),
NestedField(2, "lat", DoubleType(), required=False),
NestedField(3, "long", DoubleType(), required=False),

PR &R E
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glue_catalog.create_table(f"{database_name}.{table_name}", schema=schema,

location=s3_table_path)

BRI LMER list_tablesEHBRBREEREANERREE

tables = glue_catalog.list_tables(namespace=database_name)
print(tables)

& LAMER appendBEE M PyArrow 7£ Iceberg ERIRFAAESR

import pyarrow as pa
df = pa.Table.from_pylist(

[
{"city": "Amsterdam", "lat": 52.371807, "long": 4.896029},
{"city": "San Francisco", "lat": 37.773972, "long": -122.431297},
{"city": "Drachten", "lat": 53.11254, "long": 6.0989},
{"city": "Paris", "lat": 48.864716, "long": 2.349014},

1,

table = glue_catalog.load_table(f"{database_name}.{table_name}")
table.append(df)

BN ERE

LTREH create_tableEHEM B EEEFE 2 EH 9 E Iceberg BRI RIVE
fflPartitionSpec :

from pyiceberg.schema import Schema
from pyiceberg.types import (
NestedField,
StringType,
FloatType,
DoubleType,
TimestampType,

# Define the schema
schema = Schema(
NestedField(field_id=1, name="datetime", field_type=TimestampType(),
required=True),

DEINERR
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NestedField(field_id=2, name="drone_id", field_type=StringType(), required=True),
NestedField(field_id=3, name="lat", field_type=DoubleType(), required=False),
NestedField(field_id=4, name="lon", field_type=DoubleType(), required=False),
NestedField(field_id=5, name="height", field_type=FloatType(), required=False),

from pyiceberg.partitioning import PartitionSpec, PartitionField
from pyiceberg.transforms import DayTransform

partition_spec = PartitionSpec(
PartitionField(
source_id=1, # Refers to "datetime"
field_id=1000,
transform=DayTransform(),
name="datetime_day"

database_name="mydb"
partitioned_table_name="pyiceberg_table_partitioned"
s3_table_path=f"s3://amzn-s3-demo-bucket/{database_name}/{partitioned_table_name}"

glue_catalog.create_table(
identifier=f"{database_name}.{partitioned_table_name}",
schema=schema,
location=s3_table_path,
partition_spec=partition_spec

BALKERBATEER RN AT RNERTEERKRMEE. 2ESHBEE,

from datetime import datetime

arrow_schema = pa.schema([
pa.field("datetime", pa.timestamp("us"), nullable=False),
pa.field("drone_id", pa.string(), nullable=False),
pa.field("lat", pa.float64()),
pa.field("lon", pa.float64()),
pa.field("height", pa.float32()),

D

data = [

"datetime": datetime(2024, 6, 1, 12, 0, 0),

DEINERR 41



AWS 75 £1E5| £ LA Apache Iceberg AWS

"drone_id": "drone_001",
"lat": 52.371807,
"lon": 4.896029,
"height": 120.5,

},
{
"datetime": datetime(2024, 6, 1, 12, 5, 0),
"drone_id": "drone_002",
"lat": 37.773972,
"lon": -122.431297,
"height": 150.0,
.
{
"datetime": datetime(2024, 6, 2, 9, 0, 0),
"drone_id": "drone_001",
"lat": 53.11254,
"lon": 6.0989,
"height": 110.2,
},
{
"datetime": datetime(2024, 6, 2, 9, 30, 0),
"drone_id": "drone_003",
"lat": 48.864716,
"lon": 2.349014,
"height": 145.7,
.

df = pa.Table.from_pylist(data, schema=arrow_schema)

table = glue_catalog.load_table(f"{database_name}.{partitioned_table_name}")
table.append(df)

AIE R

A LAE A Pylceberg scanB ¢ Iceberg BRI FRBEE R, BUUERERS, BEBFEERE ,
UK RFEIEEMEEEEAE,

table= glue_catalog.load_table(f"{database_name}.{table_name}")
scan_df = table.scan(
row_filter=(
f'"city = 'Amsterdam

FEEE R 42
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Iy
selected_fields=("city", "lat"),
limit=100,

).to_pandas()

print(scan_df)

il Br & &
Pylceberg deleteBEH A BAFEA RERKRPBRICHdelete_filter :

table = glue_catalog.load_table(f"{database_name}.{table_name}")
table.delete(delete_filter="city == 'Paris'")

FEHHERER
Pylceberg RS MEBAFMENRFRER. UTFRETURAEHRRBAMERNS |

#List of snapshots
table.snapshots()

#Current snapshot
table.current_snapshot()

#Take a previous snapshot

second_last_snapshot_id=table.snapshots()[-2].snapshot_id
print(f"Second last SnapshotID: {second_last_snapshot_id}")

MEA AP RERWEEEE | BB Pylceberg XAN PR ERERBSEER,

£ A B [ R 72

U ERAENRRRETRERER  UERERRNEIMRE, UATRE LREZIRAERRN
EWIEE

second_last_snapshot_id=table.snapshots()[-2].snapshot_id

time_travel_df = table.scan(
limit=100,

ipRE # 43
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snapshot_id=second_last_snapshot_id

).to_pandas()

print(time_travel_df)

METHARBHTREE

#82H PylcebergPython API 304,

EAREER
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https://py.iceberg.apache.org/api/
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EA lceberg ERIREREE 3 i

Apache Iceberg ERIRIEA AR RITRERE 3 . LRI HEMETIEE , TEE PB &R ,
DR E WAL PR R EREE, THRRTE 2 BN ERNEERSE , B —REMXERNESRMRER
e ES

AWS 1% Iceberg 2 3 RREF EZHMBREEFE R HIER, ELIhEE A% T 5 Apache Spark £
/A AWS RTS8

AWS B £ 3 RXE
Amazon EMR for Apache Spark Amazon EMR 7.12 iR & E# iR
AWS Glue =

AWS Glue : lceberg REST APl, ERIRHEE =

Amazon SageMaker Unified Studio 524 =

Amazon S3 BE#l% : Iceberg REST API, EXl =&

RHEE
Amazon Athena (Trino) o
2 3N EE D8

MiBRE B E LAHEF S Puffin EROBR-EMEXIRSE 2 RPEANCEMBRER, ErUERER
HOREH N —IERREBER (GDPR) SRMBRHBARK , Y AEFEEZHERNENER. B
EeRRERNEBSLIRERANGE , LBIN PN EERRRBEFERLS.

ERFIERTEERSIBRMARENEEER., SN THERRIUZSRESE K MEEHNEELE
R2FERBEN (CDC) THERENEEKAR, LLABRNETERBTEEEREF,

MRAS TR

5 3 MRMERFERSE 2 IRE R RV E PR, AWS BRBREFES 2 lRM5E 3 lRERR , BILELL
- % 2 M 3 REBRAITEM.
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- BEANE 2 RERRABREL IR, BEREFBAER,

- BB 2 IRAIEE 3 IR BTRHERREEM.

- BERRRAEAGBEREZNERE D B,

% 3 lR AP
FORIRH

ERSE 3 IRERKRZE , FRESLE :

- AWS IRF BEBEE AWS Identity and Access Management (IAM) FFaT#Y

« EE—HZE AWS 2 #7BRFE (Amazon EMR AWS Glue, Amazon SageMaker Unified Studio 252
7=l Amazon S3 Tables).

- ARBREENRENNPEERN S3 RFTR.

- MREBERBEHCH lceberg BN , AIEAERKRFFREMABMFER Amazon S3 Tables = —fi%
Fi& S3 fEFETEE.

- BEREHN AWS Glue B .

BI% 3 RERE
BIUFMNEREK
EERIYIM Iceberg % 3 IRERK , B format-versionERRBMURES 3.

{#F Spark SQL :

CREATE TABLE IF NOT EXISTS myns.orders_v3 (
order_id bigint,
customer_id string,
order_date date,
total_amount decimal(10,2),
status string,
created_at timestamp

)

USING iceberg

TBLPROPERTIES (
'format-version' = '3’

58 3 FRAFS 46
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)

H55E 2 iRERRAMRER 3 I
BALUERENE 2 RENRURFHRAMEL 3K, MEREREH.

{# M Spark SQL :

ALTER TABLE myns.existing_table
SET TBLPROPERTIES ('format-version' = '3')

/A Important
EIMBEMAMR. ERRIEE 2 RAMESRE 3 Rz , EEZEBEERERRDE 2 iR

FiREEREMFERR

- BURFAREIHNPREERIRE,

- EEMFERABEN Parquet ERHER,

- ERJIERBUSHIEEERKPEER,
FikiE

- T—RABREHESBIREREK 2 HMERESR.

- FHESSEFERSE 3 RMBRREER,
HiRFEBTERIEEESFERICHARES EIE,
R R 2

EEZFAMBBRREETERN. MBRAMSH , FRELCHNBEAER,
f# M Spark SQL :

ALTER TABLE myns.orders_v3
SET TBLPROPERTIES ('format-version' = '3',

'write.delete.mode’ 'merge-on-read’,

BAMmREE 47
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'write.update.mode' = 'merge-on-read',
'write.merge.mode' = 'merge-on-read'

)
ERETRRES. MRASHRERRIMBRHREE K HTRERRELIEE.
ERER S ERECSETEEIRN
5 3 IS BB ERFIER T RSB RRE,

(@i

{#F Spark SQL :

# Query with parameter value provided
last_processed_sequence = 47

SELECT
id,
data,
_row_id,
_last_updated_sequence_number
FROM myns.orders_v3
WHERE _last_updated_sequence_number > :last_processed_sequence

_row_id Wz ME—RBIE—%] , ¥ _last_updated_sequence_numberiB#t% Lk & chaY BE
B, FERHELRMAR :

- BMBIRENERIIETIHEREE,
- ERENERUBRER,

- H{E{L CDC EiE,

- EREETEUREERKA,

£ 3 RIREER
fAIREMZE 3 W

ETHRERT  FEBAREIE 3 iR 3 MBI

« BEEHATHIRE R RMER.
- BEERES GDPR HERMBRER,

ERERSIBERELSETEEBNR 48
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- BIWTHEEE S REEZR upsert,
- BWEEENEHR CDC TEFRE.
o BREREDEBRNBERR,
- BEEFEHHNEFERIIE,
Ei i1lﬁﬁk>&

- REENEFTEEERAMKROE

SET TBLPROPERTIES (

'write.delete.mode' = 'merge-on-read',
'write.update.mode' = 'merge-on-read',
'write.merge.mode' = 'merge-on-read'

)

- REEENERAN

SET TBLPROPERTIES (

'write.target-file-size-bytes' = '536870912' - 512 MB
)

RECEERAEE

- ERAERIIERETHERE,

- EFRAREEERTHELES K BFEH,

- RARSTERKRE  WEEFHREEN,

BB R
BN 2 IEBEIE 3 MK HUETAREET -

- BRAEREERRDETAR , MBREARERFFMEE,
- BEREBHMEAR  SBEALTRENSEREHRE.

- BERBME , YEARRERER.

« FITBHEAEABRRSHMRESR.

RECEAXKEE
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« EFTER BRI LURREE 3 iRZhAE,

HAEMEE

« BIBRAF - MEFNEMKRNARSIBHZES 3 o

« BZHIE-EARzHE , FEEIENE 3 REEMK.
- R R - AERBREBREERF.

- EEE - EBHE 3R EEENERERN

Al 3
®REE

§RER ¢ T AR BARA 3,

- RS BRAXESE 3. WEFMHENR , FSRAHRENRE.
- MEBKMEERM
- FEESERANRRIRAL AWS R,

TR &R BRI
- ERREBHBBHEAY. NFEFHBEHR  FF2H Amazon S3 X HEYFCEEMEE S3 BERE,

Amazon S3

- BERCHARKROE, BRETIIEMLE

SET TBLPROPERTIES (
'write.delete.mode' =
'write.update.mode' = 'merge-on-read',
'write.merge.mode' = 'merge-on-read'

)

'merge-on-read',

BRLMERTIRABRREFER KRB

DESCRIBE FORMATTED myns.orders_v3

- RN EERE, BEDESTREEHMEER, HITTIEFUREERRNFHER
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SELECT avg(file_size_in_bytes) as avg_file_size_bytes
FROM myns.orders_v3.files

HE=ATEFTHRE

LEXESE 3 RAHE.
- ERHEBTZEBEIENSE 2 RERRK,
- FHBTEREUNEES 3 RXERBR,

SR

- WIFE AWS R T RISERE , BB AWS T,
o HEM Iceberg #EFEVIS 1 BY , B Iceberg Slack &,
- MEEBFER AWS R EBS M TEEENENR , F2H LN AWS,

l—l—l

EE

« Amazon EMR ;EEHRBFEE
» Amazon SageMaker E{&

« AWS Glue F##117H] Data Catalog E{E
« S3 Tables EFMEREE

CIpz:K

Iceberg BRI REXREE 3 lZEBE AR Amazon EMR AWS Glue AWS Glue Data Catalog,

Tables iEBEWVFTE AWS EBiF . MNEEETAMY , F2EAWS RiE K[EiF,

Ht &R

+ Apache Iceberg X4
+ Apache Iceberg BRI FRR#E
o BRERNERHR Amazon S3 BEE S3 ER RIS

M S3

HiSHRH
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https://aws.amazon.com/contact-us/
https://iceberg.apache.org/community/
https://aws.amazon.com/big-data/datalakes-and-analytics/
https://aws.amazon.com/emr/pricing/
https://aws.amazon.com/sagemaker/pricing/
https://aws.amazon.com/glue/pricing/
https://aws.amazon.com/s3/pricing/
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https://aws.amazon.com/solutions/guidance/migrating-tabular-data-from-amazon-s3-to-s3-tables/
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- BERE : S3 ERRAM
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables-getting-started.html
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HIREERREBE Iceberg

AHEERSELREN Hive BN ERREBE Iceberg 1. THEARMERER Hive HEERANE
#Bl5k |, #la Apache Parquet 2% Apache ORC, WWEATHEAREFEARNRERKREANER K , Fl
Linux Foundation Delta Lake = Apache Hudis

BEM BN Hve BRNERKEBE Iceberg KX , BZALUFEARMRTRERER

- MEBREERBERERLEXE Iceberg FRRERIERNER,

« TRERBEBEEY Iceberg PRERE SRR RENERRRRENRERENMN Iceberg B
BRo

UTEHRMUSERBB L ENFMEBE , Tifstep-by-stepRANBEREZE., WEELER R
&, 2 Iceberg XHMER R ER —H.

BREMBANTEERNEBE S ENFREAR K F2HRTIRMEEEERE , UGB ENRERERF

- EEEBRBAER -RIIBMENMRFREES , BHERBENEEFTRNEARFRUERES
HBB T &,

- EREERERHTENERR  THEERTEERZEENBRIESENEEEEH, HLEMKRTHARE
SEER , WRHEDELR , HEETHRAEZBNRMNEUE.

i ER

BiBEBILIEEERTMEERMER, HRH , SEL Iceberg PHEERER , UHEGIEREW
BRER, kA ZBEEREEENLT N , LHREGHBAEREANAEERERERK , filW
Parquet, Avro 1 ORC,

@ Note
BB ZE Amazon S3 Tables B , EEFE A MBS,

lceberg IR M7 1B A B = BiRIE

- ERRBEFEILN lceberg ERER , ARFRIFRFENRTE, MFFHEER ,
NHFHRIRER,

A28 Iceberg

%I:III
>
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https://parquet.apache.org/
https://orc.apache.org/
https://iceberg.apache.org/docs/latest/table-migration/
https://docs.aws.amazon.com/AmazonS3/latest/userguide/s3-tables.html
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/table-migration/#snapshot-table
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- FREBERFBIFN Iceberg ERIFRUBMNRREREERK,. MEFMER , FSE Iceberg XH
FEZER R, HAKEFBERAR Hive Metastore (HMS) , 1B B #1828 747 AWS Glue Data
Catalog, AIEEMBEREHTNERTERREBREF AWS Glue Data Catalogf{t 7 £/ Data
Catalog BIRFELUERNBERE L,

£ snapshot= HITHMBE Emigrate , FEERERTESREAREBNRE, EBERLEEE
ASREEBHBRCRBESARRERRE, EEFELREFERMA Iceberg ERIFEK , B LUEH
add_files I2F, MEFFMEN , 520 lceberg AR FTIBESR,

REZIEE —B1E Athena FEEIIIEA K Parquet Eproducts&EREX , MMNTFFIR :

CREATE EXTERNAL TABLE mydb.products (
product_id INT,
product_name STRING

)
PARTITIONED BY (category STRING)

STORED AS PARQUET
LOCATION 's3://amzn-s3-demo-bucket/products/';

INSERT INTO mydb.products

VALUES
(1001, 'Smartphone', 'electronics'),
(1002, 'Laptop', 'electronics'),
(2001, 'T-Shirt', 'clothing'),
(2002, 'Jeans', 'clothing');

TR EERA A EE L ERREM snapshotfl migrate EF.
B#IE 1 RBERF

snapshot BFEEIHH Iceberg BRI , HEBTRE , EEEETRFERRNBERBERN2E, 1t
RESEHEHENZEAZRFERRTLRETE,. CARHBUYERKRNBEREAR , EHMAE
ROINERRBIFHER L MIASRERERAERNRENBHR, LA EZERAERNE , HPREER
&AM Iceberg ERIREERSETA ( BFSRLHREENRE ) . AETHER , EAUEAEBEASRN
B ERANMERRK , BIAHE Iceberg ERRBELEEIRR,

0] AEE{T Amazon EMR Z 218 ( fl@1 , Amazon EMR on EC2, Amazon EMR on EKS, EMR
Serverless) M H{EA Spark R#TsnapshotEF AWS Glue,

EEMHA snapshot Spark BFRIEMEBRE , FERTIIR
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https://iceberg.apache.org/docs/latest/spark-procedures/#migrate
https://iceberg.apache.org/docs/latest/table-migration/#migrate-table
https://iceberg.apache.org/docs/latest/spark-procedures/#add_files
https://iceberg.apache.org/docs/latest/table-migration/#add-files
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1. BB Spark BARER AR T FIRERE Spark TIERE :

» "spark.sqgl.extensions":"org.apache.iceberg.spark.extensions.IcebergSparkSess:
« "spark.sqgl.catalog.spark_catalog":"org.apache.iceberg.spark.SparkSessionCata.

» "spark.sqgl.catalog.spark_catalog.type":"glue"
« "spark.hadoop.hive.metastore.client.factory.class":"com.amazonaws.glue.catals

2. #{T snapshot BFUE M HH Iceberg ERR |, BRI RAERRERER -

spark.sql(f"""

CALL system.snapshot(

source_table => 'mydb.products’,

table => 'mydb.products_iceberg',

location => 's3://amzn-s3-demo-bucket/products_iceberg/'

)

) .show(truncate=False)

HHERMELSTE imported_files_count ( BHFIEHNEREE ).
3. EBREARBEMERRK !

spark.sql(f"""
SELECT * FROM mydb.products_iceberg LIMIT 10

) .show(truncate=False)

@ f

- BITREFEZ , RKRERARLNEMENEREIBSKEENERRBETES ., BE
MFTERTFHIRTE Iceberg ERIERH , MEBBKRNERSRE Iceberg ER RPN EIN
B, FEBGRSHE
- WMRFH Ilceberg ERXRBARLEERR , BELEARRKRERKRNERRF , UKHE

MEmEHER K

- MREFBRHIRME AN Iceberg ERRANAHBEN , FEEAHHBN B BEBE
R¥F Iceberg EXIERES , MEGHEERREBLHNES.

- BB snapshot BFE , gc.enabled BESEREILM Iceberg BRI RN ER KRB
MfalsehEREH . WEREE I expire_snapshots., remove_orphan_files= &8
BE 1 REER
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{EDROP TABLEF&ED PURGEI®RIE , EEERMRERER. MAATTEEZEZERFEERN
Iceberg MIBRS & BHFR1E

« BEZETIH Iceberg ERIRTLIEEENE , MEERMRERERNEELIERS , BATL
#gc.enabledEREXBHEEAS true., T8 , KREBAFFERRERERNWEE ,
EVAESEXERAERNRNER,. At , AEEETBEEHERRENRNINAEE
BEE T gc.enabled Bk, 0 :

spark.sql(f"""

ALTER TABLE mydb.products_iceberg

SET TBLPROPERTIES ('gc.enabled' = 'true');
IIIIII)

BIE 2 EBER

EFmigrate@E M Iceberg ERlk , HEW, BRERN»IHERFEERRKMER, BEHEFH
T c2HERRERRIASHEFRTGRE S <table_name>_BACKUP_ ( = backup_table_name
EFSE8IEENEITEE ).

(® Note
MREAEdrop_backupEFZEERES true , IFRRERRETEREBHER.

Ht , migrateBERKREFEREANTHEZHEFELEERFERRNVMEBE K. #HiTnigrateZF
ZH

s FLERRERKEBNFIEE AR

o BHRREETLTIE Iceberg HEEEEME AR , LARA Iceberg X 1E,

Hlgn -

* Athena AITE MMEWME R T HEEEE,
- Spark FE :

- EYEE classpath HH) Iceberg Java Archive (JAR) R ( B2REAKEEHEESHNE
Amazon EMR # £ Iceberg M E A Iceberg AWS Glue)s
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« T5 Spark T/EMKER B $&4848 ( AR ETE Iceberg XESparkSessionCatalog , FIRF#EEIE
Iceberg ERITRMRNEE SINEE ) .

* "spark.sqgl.extensions":"org.apache.iceberg.spark.extensions.IcebergSparkSes

» "spark.sqgl.catalog.spark_catalog":"org.apache.iceberg.spark.SparkSessionCat
* "spark.sqgl.catalog.spark_catalog.type":"glue"

* "spark.hadoop.hive.metastore.client.factory.class":"com.amazonaws.glue.cata

HITRFER , B UERAFH lceberg HARREF B E AR

B#l , migrate &8 THZA AWS Glue Data Catalog , B %A Data Catalog 13z # RENAME#RE,
Hit , BREREMEA Hive Metastore B EALER. MREFEMHRZE Data Catalog , FFSE T —
BUIBERE *.

B LABFIE Amazon EMR ZBE&E ! (Amazon EMR on EC2, Amazon EMR on EKS, EMR
Serverless) #{TmigrateltEF AWS Glue , EEE L RER Hive Metastore E#R, EFEEE
Amazon EMR on EC2 , AATIRMERAEN Hive PREENEHRE , iR EEMMERERE.

EEMH A Hive Metastore 5% EH) EC2 #5K # Amazon EMR £/ migrate Spark 25 BIE it
B%  FERETISER .

1. B B Spark FER 2 W ELE Spark TIEFEERLAEA Iceberg Hive B 8EB1E, #li0 , IR EFERANZ
pyspark CLI :

pyspark --conf
spark.sql.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions
--conf spark.sql.catalog.spark_catalog=org.apache.iceberg.spark.SparkSessionCatalog
--conf spark.sql.catalog.spark_catalog.type=hive

2. 1£ Hive PETFHERE I productsBRlEk, ERFFRERX , BEERHRENBREH,
a. £ Hive A MEFE I products/hEh Hive ERIEK , LAFEE Amazon S3 FHIREEH :

spark.sql(f"""
CREATE EXTERNAL TABLE products (
product_id INT,
product_name STRING
)
PARTITIONED BY (category STRING)
STORED AS PARQUET
LOCATION 's3://amzn-s3-demo-bucket/products/"'

~e
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)

b. £/ MSCK REPAIR TABLEM$IfEBEMN D EE :

spark.sql(f"""
MSCK REPAIR TABLE products

)

c. BBHTSELECTEHABRERNREEESR

spark.sql(f"""
SELECT * FROM products

) .show(truncate=False)

Bl

spark.sgl(f"""
SELECT * FROM products

) .show(truncate=False)
T . T R T . +

|product_id|product_name |category

S Fmm e S . +
| Smartphone |electronics|
| Laptop |electronics |
| T-Shirt |clothing |

|clothing

. L R . +

3. £/ Iceberg migrate & :

df_res=spark.sql(f"""

CALL system.migrate(

table => 'default.products'
)

)

df_res.show()
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WHERMESRSEE migrated_files_count ( #BZE Iceberg ERIRMNEREE )

>>> df res.show()

 ERERIMIRHERK !

spark.sql("show tables").show()

B HE A
>>> gpark.sql("show tables").show()

S L S ———

| namespace | tableName | isTemporary |

Pomnmemnn e e ————————— ————r——————

| default| products | false|
| default|products backup | false|

s I ——

5. BEIBE |ceberg BRI RREF R .

spark.sql(f"""
SELECT * FROM products

) .show(truncate=False)

® fs&E

« BITIEFR , WRKRIEMRTE lceberg X , ERNHBARFRERRNAEEEFEER

FE, At , RMERCEBT ISR
1. EEBZHIEARRERNKRELAERER
2. BITEB,

3. FABEN Iceberg BREEFRARERF.

- MREEBBEFHERLEENEREYR (FEERABKRER )  EENERRKEETE
F, MERDEE , F2EAHHRN BB RRIE Iceberg ERERRED,

BE 2 EBER
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E PEEERKEBES AWS Glue Data Catalog

BRI LA AWS Glue Data Catalog ( B3 RIEERIRILL Iceberg ER RN ) PEREBREFNG
R,AFEWOT :

1. A RBREFEILHN Iceberg ERR |, HORHBERKRNERER.
2. 1£ Data Catalog FiEf R ER KR FEER -

a. iEf GetTable API #iBURIRE B R EZ.

b. A GetPartitions API fHEEURFER KD BEER.

c. {£H CreateTable API #£ Data Catalog F2 i i3 & ¥ &,

d. £ CreatePartition 3 BatchCreatePartition AP , #4% Z|E 5 ZE Data Catalog H K {7 & ¥
E

# gc.enabled Iceberg ERIRBMUHEEAR false , UBATEBERKREE,
BRERKRER R,
EERRBUENFRERERKRFPHKE Iceberg ERIFXFHE R JSON ER,

£/ register_table R FEERKERKREBMsnapshotBFTEImetadata. jsonfE R
B , 7£ Data Catalog R EREK -

I

spark.sql(f"""
CALL system.register_table(
table => 'mydb.products’,
metadata_file => '{iceberg_metadata_file}"

)

) .show(truncate=False)

E R ERRIRIT Iceberg ERIRED

add_files EEFREEBEBETN AN REREERNESE Iceberg EXIRP, ERME , ©TBE
lceberg WHEEREFRSEZHBH R , UEMRENERER (#10 Parquet R ) . BIETER ,
BFaRmEERRIEIEFHEBERE Iceberg ER KR , BEATLLEEM MBI ESBEFHEER, 8
BEREMAFEESEERTHIEA

- IEEBB R DRI ERRERKRE,

- BREREVHREBRFTEERAGIIEIRREIEEF BN, T8 , EFNHEEINIEESE
EEMRDEIE, AEHRESREFHILEEVFEERA,

£ FEEERKREBEBEF AWS Glue Data Catalog 60


https://docs.aws.amazon.com/glue/latest/webapi/API_GetTable.html
https://docs.aws.amazon.com/glue/latest/webapi/API_GetPartitions.html
https://docs.aws.amazon.com/glue/latest/webapi/API_CreateTable.html
https://docs.aws.amazon.com/glue/latest/webapi/API_CreatePartition.html
https://docs.aws.amazon.com/glue/latest/webapi/API_BatchCreatePartition.html
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
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LTRECHTRUER (snapshot B migrate) & FEMA add_file BFH—LZE | LFEFH
Iceberg ERIRERFERERRERDY .

- BHERFMEERFERRPIFIEIER , FFFEA add_files BFHEE partition_filteri®#
H , UEEM A EEHIBEB MA Iceberg ERIK :

spark.sql(f"""

CALL system.add_files(

source_table => 'mydb.products’,

table => 'mydb.products_iceberg"',

partition_filter => map('category', 'electronics')
) .show(truncate=False)

I :

spark.sql(f"""

CALL system.add_files(

source_table => '‘parquet’. s3://amzn-s3-demo-bucket/products/" ',
table => 'mydb.products_iceberg',

partition_filter => map('category', 'electronics')
).show(truncate=False)

- BRIEE partition_filteriBIER , add_filesEF2RHEZRERRERNRREESEESTH
BR 6 YESRKKINWFMERERIIEZE Iceberg EFlR., BRIFTERR , check_duplicate_files#®
FBMERA true , IR Iceberg BRXRFPEEER , AISHUEEFHT. EREE , BARERN
BZREORBANHIEHNER , MEHcheck_duplicate_filesSEFFIERMAXA , EMET
EREB, $HMERMEEZRFERKRE , BERTYIZIER

1. AP BIE , £/ add_files# & partition_filter , ERFIEEEARR,

2. HRIBRBWDEIE , FFEK Iceberg ERIRMEBRDEIE , ARadd_filesAXDEIEBEHHIT ,
WIEE partition_filter, N :

# We initially perform in-place migration with snapshot
spark.sql(f"""

CALL system.snapshot(

source_table => 'mydb.products’,

table => 'mydb.products_iceberg"',

location => 's3://amzn-s3-demo-bucket/products_iceberg/'

)

) .show(truncate=False)
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# Then on the source table, some new files were generated under the

category='electronics' partition. Example:

spark.sql("""

INSERT INTO mydb.products
'electronics')

VALUES (1003, 'Tablet',
IIIIII)

# We delete the modified partition from the Iceberg table. Note this is a metadata

operation only
spark.sql("""

DELETE FROM mydb.products_iceberg WHERE category = 'electronics'

")

# We add_files from the modified partition

spark.sql("""
CALL system.add_files(

source_table => 'mydb.products’,
table => 'mydb.products_iceberg',

partition_filter => map('category’,

)

""").ShOW(tIUncate:False)

(@ Note

'electronics')

BEadd_filesBREHESEEEEGH IMERAE Iceberg ERIRIRR,

B IEIETER B BT SR G

FERERENNMBERERE  FEBTRPHNEE,

Ll

EREEEFEEERNNER
TiREEBE , REFZE Hive M
Iceberg BRI TR AT RIF B ZE D
BHER ?

B3

snapshot BF#
##add_files EBF

A

£ snapshot BFEHE
BHERLSEERERRE
S ETHY lceberg ERIEX , M
BEEURFER K. FH
add_files EFREHER
BHFERERNDBE , BE

BIE EFER F i BB RS
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i B3 R
B OENWEERN S EIES
EEMBRDEIE,
BREMA Hive PETFHE , migrate BF#& A migrate BFRE
W HABEEIA Hive ERIKRE #add_files EF lceberg ERIR., HDRKEE
KB Iceberg ERlFK , MER BR , TERBERKRERRA
EEER? lceberg hRZ<

EE ; IBIEEE Hive
Metastore & , B8 FTHA
AWS Glue Data Catalog.

£ add_files BFEREH
EREMERERNDEE ,
AR, EFHESUN S E
EEEEMBRDZIE,

BIE EFER F i BB RS 63
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i B3 R
BREBEEEER AWS Glue FAEmigratef2F , &= BEmigrateBFT5 :
Data Catalog , W E#EEl Radd_files &F
# Hive ERIFREMK A Iceberg 1. 2/ snapshotEy
BHE , MEBEREH loeberg HFI.
2. fEF AWS Glue APIs f&
RERKRPEER,

3. 1 Iceberg BRI KRB
ffgc.enabled LRA

4. BRFMERR,

5. £/ register_table
BUYEEARKREBIFHER
FRIER,

AE  WEBBEEEFHEED
#ERE DB AWS Glue API
Y,

£/ add_files BEFEREH
EBRRMEIEINSEE ,
AR, ENFEE RN 2 E
ERELMERDEIE,

TEENER

TREENEREENMBEVENMERNTREN, ARRRLER  LHiFEERNKRE , BFEERHEN
MEEER. T K TRENEBRHUMSAZTENRAENHE  IRECLERRENFIES,

ERBEEERHE , BUUBTEREERNERE , fINBERTEENERENERRE. EFESH
HBERNEBEREY , ARAEEHRENSTIERXRBRAE, SHLUUERFEFER , UHKENLE
REEHEN, B1E Iceberg B2 EINRSEARE , URFEHTERKER (Hlwm, £ CSV F
Parquet).

TRENER 64
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EENRETEERNEBRIEEESERS lceberg BN , URLHBBNRECERRETRME, AT
REXNBRTEESHENER , EENMmE. BBV EMNENRETUARKKRENE. FEEBFT
BERER  FEATHIHES—EZRE

* 1£ Spark CREATE TABLE ... AS SELECT (Amazon EMR = ) = Athena H M (CTAS AWS
Glue) BRiR =, EBAILAER M FAREKEH Iceberg PARTITIONED BYERIRM 0 @&
A TBLPROPERTIESERIKEBM., BUURBENFZREEFHENRNEBERNSE , mMA2%K
RRERREEA S,

- RRFEERKREN , WE Amazon EMR & LR Spark &R B AZFH Iceberg ER TR AWS
Glue, MEFFME , FS M lceberg MHFHHEILEREK,

B EBERE

A Iceberg AR, BB N T2 BB CANEREREE. FEHHRESEBERRNA
%, mERTHBENER

il B3

TERERERERX (Hlw . MREBHERRERENRE Parquet, ORC E Avro , FEERL
CSV = Apache Parquet) ? B,
- WRAHMKS | Hlt0 CSV, JSON & | EEATRERER,

LETHREHERREEE - WREEEFEH Iceberg RETRERBERERREBIHER |, B
R ? ZERWER, HlM , EUNEEBREFTHEERE. (&
BIR T LATE Iceberg HFREERBEFEE, )

- MREBEBHREZEERN K RATBEEETMN  ZAAERL

ERTRERER,
ERREETEZEZNEBESE - MR Iceberg WA BT EFESENER (Hlm , ERAMIS B
[ SR 2 EREFHHEN  ARRAIIRFRETE)  FEERL
B8,

. NRCHREEENETEARRNSNE  BEEEEENE
B, NERRS AENHEET , FSEREEL 6.

ERRECEZRNFERE - HEISFENNIFIEFFSEERERE. HEBERT ,
Bk B 7 SR B 2 AEREATRERER,

BEBEER 65


https://iceberg.apache.org/docs/latest/spark-ddl/#create-table--as-select
https://iceberg.apache.org/docs/nightly/spark-getting-started/#creating-a-table
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L] =

- HREFEMAERRDEENRFIBEHNARBEEREK , F2
BEAREER  YHREFINSIRATRE ( BASE
F)o

ERREREAFZNEER? - BNEERSHABAKNERTEERENE, BEBBAT
- HREEMAERRDEENRAIBENRBEEREK , F2
BEARBER K IHSEEFHNSEEHTERME (AL
F)o

BREERE
HENERERASEEBRANTERHAEREE,

ThRe MUbE R MUbE R TERERER

RER migrate CTAS = (CREATE TABLE +
INSERT)

BRI
EE
=E®
=R

—#%

- EXt o7R R © =2
BEFF

- BFE o047 OFS o2
&
( Bl
m
=

Iceber:

EBRREHE 66
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Thee

B

j&

. HfE
LiE
EJN
/N

- EH
wa
Bz
B B
Es2)
RE
By
o

iR

X EH
ERE
=

BMbE R
RER

Parquet, A
vro, ORC

MBS

migrate

Parquet, Avro, ORC

TERERER

CTAS = (CREATE TABLE +
INSERT)

Parquet, Avro, ORC, JSON, CSV

BRBREBE
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Thee BMbE R

RER

Iceberg @&

mige  (RIIEOEH

= F L Ath 25 BRERAX
FRERR )

FRE

BRE

&

* Iceber EERRERIFK
xE
HAE
ESU]
BRIR
=
(expi:
apsho
B
&,
BE
85
& R
iy
x)
Iceberg

8/
5&5%

FinER

migrate

R

( Bl ERRIL
Iceberg ERIFRERARIEE
Bk )

Corrupts B3 &Rl &

CTAS = (CREATE TABLE +
INSERT)

(o

(BMHHEREK )

M
&

Z2, REFZEE

BRBREBE
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Thee

- IR

AR
EBBE
Amazon
S3&

B itES BB
RER migrate

Corrupts Iceberg  Corrupts Iceberg & ¥l &

HMERKRLET HESKRLEETR

5|
- (EERSEER 4
(BT Btadd_files )
2B &

ffadd_files )

& &
RIE RIE
OFN OFN

CTAS = (CREATE TABLE +
INSERT)

TEEE Iceberg BRIE

HERKRLELETE
( EEINSERT INTONERR)

BE (TEANER)
B

BRBREBE
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Thee

=
™

F8
DDL

RIEE

MBS
R

&

(RFFRERK
BREBHERH
2 EE )

RIEER , AFF
side-by-sidef£ f
Hive #l Iceberg
HEITRHSBES
Hif,

MBS

migrate

&

(RRFERRERGEE
RS EIE )

A AIHBE B E
BERRER T E# Hive
BERR,

CTAS = (CREATE TABLE +
INSERT)

MRFEA CTAS, REEEEDE

5E# |ceberg RIFLERERER, E
MG ESEBER  SNEE
BN AERFAVERARIRIE, MR TAE
—RE=E,

BRBREBE
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F{E1t Apache Iceberg T EE BN REETR

lceberg E—BERRERX , SEBERHEEL R ETHEERANE. TRANFEARGTAELSELE
BREMWEE , flupA, BEKEE. BAMERERMRE , Kt Iceberg IRFARBRRIBEREEIELHE
., AERERKELCHNET lceberg TEABUFEERNTFR.

£

- —BREEER

- RECEEREE

- RIEIEAREE

- REVETE

« 7£ Amazon S3 F{EF Iceberg THEEH

—REEER
ERENERRGAM , B48%& L&A Apache Iceberg B AWS | RfIBELEREL—RREE
%o
« f Iceberg R E 2 iRo
Athena TEEX £/ Iceberg & 3 2 o

E &1 Amazon EMR L Spark 5 AWS Glue 217 Iceberg BRI &R , FFIEE Iceberg IUFFTIR
Y& AR AR

« f£f AWS Glue Data Catalog & ZHE ¥ B #%.
Athena AWS Glue Data Catalog FEEREFF

&8 Amazon EMR LE{# /A Spark 5{#H AWS Glue Iceberg B |, 551§ T SIHREHT B = Spark T4
PBEER LAEF AWS Glue Data Catalog. MFEFFMEF , FSREARIEMMBEET Iceberg B Spark #A5E
AWS Glue—§f,

"spark.sqgl.catalog.<your_catalog_name>.type": "glue"

« f£/ AWS Glue Data Catalog i B#HEEEE,

—BREEL 71


https://iceberg.apache.org/docs/nightly/configuration/#reserved-table-properties
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RIFFERR , Athena E/FH AWS Glue Data Catalog #% Iceberg BRI RWEHEEES,

& &1 Amazon EMR EfEf Spark S AWS Glue Iceberg B , B4 4% Spark TEPEERAHAERR
EAEH AWS Glue Data Catalog i A#EEEES, MEFMEN , F52 B Iceberg X R ELE
$HE,

- £/ Zstandard (ZSTD) B,

lceberg WX BRAREIEES 2 gzip , TAERAERKREBM 18
Mwrite.<file_type>.compression-codec, Athena EfEf ZSTD #4A Iceberg ERI KA
BB

—RME , RPBRREFER ZSTD BiEEGSE , BATE GZIP M Snappy 2 BEUS ¥ |, iR
EHFWER/EANEE , MAEFEBRHER, i, TURBEBREBRUAFTSENER, WEHAE
A, FEZE Athena XX H Athena FHY ZSTD BiEEB K.

Snappy FIEEERHRENERBIRMNE AKEE , EBHELLREN GZIP f ZSTD, MEZBXERE
Mee , BMEIERKRETE Amazon S3 AFHE AN EREERE , Snappy IRl ERREFIREE,

B £t FREUGHEE
ABHBETUBROENRBE | UBECHRE  FTE3IEVE,
7 &l

fE Hive ERIER |, Iceberg EADEIEMARSINEEE , UIBZEBEBNTLXENPRERERNER
ER, SRRt EREEMAZE  BARSINEE , LWE-SUESEHRE , EMAEERHIT
H%'Faﬁo

2 BN ER

EERDED lceberg ERRKNRBHENERE  FEERSLEPERENN EEH 2 IEREE

- BAEHPRKECANERME. EEREBEANSIMREER, A, MREBEEEHREAHNE

#, pEERERMRENBEAEPISE AHEREK,

- ERREBSIEERE , UBREVBZHEE, XZHIEEFHEMERNKRTHERYE &
ARESHEHNEELEEETE, REEREA, "KZ5EE) TERAAZEIIEFHERK
NN FREREER 2-5 5B target-file-size-bytes,

RECERKEE 72


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 WRR 2 EIWRERFATRRESR , T —HIFTA,

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 &

&l 73


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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EERRNBRESEIRRE —FRETEFE MECEEEESES R REEH D ERMEE , MR LUE
RltF%, 7EEESNE —EAMAERENUKERE AR IERBERERAMBER
THEXM.

MBAAREDEEWRD , HSH Iceberg #FFH ALTER TABLE SQL HEfH,
R E PN

BEIEARESIREERRTFNPNEERBERERR, ATESEFNEHNE  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 RE T FIFAREESBRAREMEREKE. BMNEBREEAELSHRREBFERAPIN
ERFIBFATBMTA N

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- £ B lceberg 1.1 RFE  Iceberg 5K Spark EB A

mode KR 2= REBZIEFEEHE BN

FARERAND 74


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,

BER—MREA, ZREHTAR , UBIBEERRNITEREZSENE,
Y17 E H B e

EFRAPVIBESHEBEATKEAIRUNERKNDLER , EFARBEREEXKR)D, ATHRAHENER
K, BEHHTERE SN EERESHBRBANER, NEHTRENFMES  F2RAEEHEE
B9 Iceberg B {fi,

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
BERE L MEZHNEHRKESER 100 BERMUANERE (Hlm, B EERERE 132
H B ) , FBHEE Iceberg WEELERMNAKITER., AMERZRERIERLBE !

« BRI lceberg BERIRE , FENEFERN  LESHMENERREE RENERHEER

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

RECERMRITER 75


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 75 £1E5| £ LA Apache Iceberg AWS

AR NRZBFEE 100 BERENSRITER |, B bl$write . metadata.metrics.max-
inferred-column-defaul tsiBRESARAFTENE ( Sl 20) Y EFHBFELRE , UELRE
BRMBEAEINERBEEEERELAINE 20 BERERA,

« MREHESHHRFGPACALEERR , EUTUEAERRENEZREM  WREMHRIZFER
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 ] it S BEUNEE , EARERRUBEBNZRECNAFRNERZEARETR. T8 , HE&R
merge-on-read , BEE AR 1’IEH-EEEEE’JH-;F3 WHAEZEEER, ERETERNEALEZH
P EHKEE., —BME , copy-on-writeFEBEAZHEFHERERERKRPEE (Hlw, ARE
BHREBA ) HERARSG,

Copy-on-write#8 %€ (write.update.mode, write.delete.modefl write.merge.mode) AJLATE
BRRBHRE , AIEEARXRBIEE,

£/ ZSTD B #E

B LAERAERRBM 8K Iceberg AN BEEERwrite. <file_type>.compression-
codec, BFIEBAEMER ZSTD BEE ISR NEE RN EBWEE,

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

WE|EngteFERATENTERE. BRER Athena 5 Amazon EMR 7.x fRE LK Iceberg &
*SI' JEIEEJEE %lﬂ:o

EEERNE R 76


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
WO EEHER R T ERAEFERME2ERAN Amazon S3 FFREE.

&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 77


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

AFHREALUBROEHEWE | BB Iceberg EHENBAMSE , THIIEHE,
REERRD MHE

Iceberg IRMZBEEADMHER , IEEEAERE Spark P oM AR, MEATABEXABER
B2 0 lceberg XHHHRE B MHE

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 ARELSFRARERSS  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 EEERERE,. RBESEAEGNERERT
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 , EEAREEERE, ERARBNANEANEZ B HEIEIE,

RECEAXKEE 79


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 FHERELHE, EREA Iceberg KFMEENKRERNERBAT AL,

RELFETR 80
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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

AEE . BBZ1E S3 Intelligent-Tiering ¥ B¢ Iceberg E¥lk RERREARE (140 Archive Access
Deep Archive Access). ZEEHFER , FSEA T —HIHER|,

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

81


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
HEX A6 MEFRBEUNT
ERER

HERMEBRELRER

82


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

BRFR
1. {8 Amazon S3 &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

. £ Amazon EMR £

Spark 5 AWS Glue ¥k
HRER, https://iceberg.a
pache.org/docs/latest/sp
ark-procedures/#expire_sna

pshots & & F €365 P i
HRER  HEFSERY
| WAEHERK Iceberg B
RPEER OB MA2%
Amazon S3 fIBRE 1.

. fER S3 AaEMRA

EIERRA N HER
Ato_archive HEfF—1E
S3 Glacier f&Z% Al

4. EEEHHEFNESR

- ERHTFNYH (R
Y E 8B A Amazon
Glacier Instant Retrieval
REER , ATEERD
=)o

IEESY

A8 = 7] S ABE Y AR AR
ERERRRAENRE,

BROBERAT , BEERHR
BREREHEFNRE, ERE
FHEAREZEN.

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://docs.aws.amazon.com/AmazonS3/latest/userguide/restoring-objects.html
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et R R EEEST

« f£/ Iceberg FHY
register_table 25 , #&
REBEFMABEFPNER
o

MFBFHMRR , F2EB AWS
IREAESLE = Apache
Iceberg ERIREEHE Amazon
S3 BRUH L IR ERE,

il BR A AL 48 3=

ERLEERT | Iceberg BABRX AREEELERRR R ZH LK, EETE Amazon S3 HE TERHE
R, HRRAER , At ELERTGHEAMERKMERE , ARLETREXANIRLS HXEREM.

EEREELMBER , BATLAE Amazon Athena RfEA VACUUM BRiA S, BLERIANSBERE | 1
SMERIMZVESR, EIFEFTERAENRE , BB Athena TEWEULIREREER A, LI, FH
VACUUMBRIR X B , B EEHREMHE AR,

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

Iceberg AEMHREMREERERBABHRRATERREZ R, FEHRERFEZENEHLPE
BERER, MEMESRFARCENEERTHNRESX , LUEEHSIZAUARHKRILREAR
BIEEREFR, KNE=EENBREMEERE.

lceberg BR#E

£ Iceberg 1, %A1 BASE A B HE R 4,47 OB TS -
« BPEBEREHFRANEEEIR 100 MB I ABER, LEMES bin packing.

MIBRANSLAE 2 84


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/
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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o BRMBREREERERESH. FFAmerge-on-read’ AN F M BRE E £ MIBRER,

- (EFH ) RETHEXHEFER.,. SAUFTERATAEFIEFSEEEANETNEFIEFREAE
o

- EAZEEAHRREEEN , UBELTENEBERER |, 552 z JEFHF.

£ £ AWS | #ZA1LUEIB Amazon Athena S7E Amazon EMR = 2 {# 8 Spark , A& Iceberg #iTE R
KB FHERIRE AWS Glue,

EIREA rewrite_data_files BFE TR | SO AR EERS RIEF BETA, TEER bin #
HWFERITA. THbn HERBER THEEBHRFN Z EFEFEENRRE K RATHR bin HERE
REER | WAL S RRE, T EERREFREBEESRFMENEINTER,

Iceberg B 85


https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files
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@ Database.table
Jyear=2022/month=01/

Metadata I File group 1 | 100 GB

178GB
. Filegroup2 | 78GR

Jyear=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 FHEERENERES. ERER , BITBEN Spark EAENSE L NE
Spark EBREEE !,

ARBHEITA

T3 &R B S 6 i ANE AU RS R 1T B4

AREBETA 86
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- MAX_FILE_GROUP_SIZE_BYTES FA:R&#$E — B (Spark £ ) HERREIRSE 100
GB, WEBMEHRNEEPIENERRIEEEHE GB 2EIEMNERRKRBAIEE, EBRELR
H , WAL RIERBREI THELEESERE  BRNHLEEE LHNERES,

AR SEERBERE BT, Bit , IREEERHTOIEBHRIT , ELEFRIRHILRF
BREIEKN,

- MIN_FILE_SIZE_BYTES = MIN_FILE_SIZE_DEFAULT RATIO RABRKBMRBREZBERR
KK 75%. Bl , MRER KRB BBERNE 512 MB , BIEM/MR 384 MB WiERHBE IS EME
fEr —fAERP,

« MAX FILE_SIZE BYTES = MAX _FILE_SIZE DEFAULT RATIO FR A B EREREA/IH 180%,
BERERPMERNNPIREEE—%  ELEBEHARBIBEEIENREER,

« MBEERRPEEA N RAEEBRERZEA/N , MIN INPUT FILES € EEERGHERZEB TR, B
HHEARYERBEERYERHEERESES (FERERA S

« DELETE_FILE_THRESHOLD 2 EERERMERIHMRREREZE TR, BRIELSHIEE , TRIR
MAEMBREREERERSH, FTERALIIE  SXLAFRALEBERZERE, HLREEER
BRERER K FHNREKERTELA 3, REEEZAZEASEZERZNRBRERE T
BEAERER,

ELBMARERAT #LEEPERBFENERK.

i

Bl , B A o EIEmonth=01ZEMEREREHE , HATHEIE 100 GB W AK/NRE LR, HX
#, month=027EETEE—ERHEHE , BAE /K 100 GB, month=03 D EEFRFESLERERN
ERREBAERESR, At , ETEBMHE. &% , #Anonth=0423ET I E R HNERRFERKPT
ERINE—ER , EEREERE , RAPEESSEANA LN NEER,

BO] LAATE Amazon EMR 2 E#1THY Spark ;R EEELZ 8 AWS Glue, ¥ Amazon Athena , &1
UEAFEA NERRBEREEBEUNBHoptimize ),

£ Amazon EMR = LE{#F Spark #11TB#E AWS Glue

A EERBA G {a] IEFERAEE Spark BEMI K/ |, LUBIIT Iceberg WRBRHE LA AER. THEHIFEA Amazon
EMR Serverless , B8] LLfE Amazon EMR on EC2 = EKS = F{EHAEH A AWS Glue,

BT AR R EREFHEER Spark EH BN ERBRRABEER, fERFREERIE  FER
BEEREFEN KN LERA 100 GB , BAILAZRE T 5 Spark B :

* spark.dynamicAllocation.enabled = FALSE

1£ Amazon EMR =% Lt Spark #{TE#E AWS Glue 87


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.executor.memory =20 GB

* spark.executor.instances =5

MREBENERGE B LLERENFETRENERFEBERKTER, SuLlEAFBHNEE
ERER#ERE Amazon EMR,

- FHER (M, BHA 4)
« MAX_CONCURRENT_FILE_GROUP_REWRITES =4 ( &MHAX )
« spark.executor.instances =5 ( ST FERNE ) x4 ( KMHHEER) =20
* spark.dynamicAllocation.enabled = FALSE
- BREER
« spark.dynamicAllocation.enabled = TRUE ( &% , EERIEMEIE )

« MAX_CONCURRENT_FILE_ GROUP_REWRITES =N ( #§It{EEE ¥
Fspark.dynamicAllocation.maxExecutors , ¥k A 100 ; RIB&HFIPNETHRERL , &
TS N BRE A 20)

i Lo

=

BERBEENPNEES . T8 , BthEXEEIE Spark EBHINEE , ISR THEAEN
Eo

o0 (@i
K o

£ Amazon Athena #1TB4a

Athena #Ei& OPTIMIZE FRIR | #§ Iceberg B ANARBRXNEEAZE IR, B UUFEALBRRR R
HITRE , ML EERERE,

LBRRXEA bin HEFEELZSNEERSEABANER , WERBREREREENENEREH. &
EFAREHERS z JEFBEFREEEZER |, 557 Amazon EMR = EfEA Spark AWS Glue,

A LAERIERRE |, BEIBE OPTIMIZE MRARXFPEEERREBMY , A REAXNEELERKZ
# , ¥ CREATE TABLE ALTER TABLERRZARMTERRITA. WEFERE , 82 H Athena X4,

H1T BB 2R

i IEESY =

RIBHEEHIT bin HERME - MRETHNMEERRLBEZDVNHER | BE
Athena H{EH OPTIMIZEF RN, Athena &

£ Amazon Athena #1TB#& 88


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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BEREARURHENERAER  Fitt , RR
FERENER , AITgELRELREHEE
WA, B7THEEE Athena ERIX LIBER
B , OPTIMIZE &S per-table-partition#117 -

- BERTAREAENEERE , FEA

Amazon EMR 3 AWS Glue BB REER

- BERTAREAENEERE , FEA

Amazon EMR & AWS Glue BB REER

« f£F Amazon EMR =% AWS Glue , B A#EF

=—HBENRE , TREEREREH I
{38

« £ Amazon EMR 2 AWS Glue , A% z &

FHEFREEBENRE , TREZKERR
H F R R

« f£F Amazon EMR =% AWS Glue. Bt

Iceberg PARTIAL_ PROGRESS_ENABLED
Bitt, EEMEALEER | Iceberg E5R
BRESERZEER, MRBEME (K
B, MRERERERELITHRES ) |, Bl
HREERHRHATEZIZERENIER , XU
BRARERRA, A, BUEEEENFEAN
BEZR,

« f#A Amazon EMR &% AWS Glue,

Erewrite_data_files BFET , BEH
BREBEADZEMNwhereiRFA, RO
IEARNBEIEZBANERER Y RHF
T Iceberg AT LA B BN IR B P HE & BHET R,

£ Amazon S3 H £/ Iceberg TEEH

AREIF R Iceberg B , BAILLA R & {E1L Iceberg E2 Amazon S3 W E ),

1€ Amazon S3 £ Iceberg TEEH
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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 EZERKE. &EMR Amazon S3 MBRERAREAMER , EREEMEMA Iceberg R4 APIs
REBRRE., BREDPEERER , URRBRMIER,

%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 H1FH Iceberg ERI KK , BRI LA Amazon S3 REYAETIEE |, HlNEEHEER
(CRR) MZEEHFEE (MRAP) , BZERIFERER AWS ElE, MRAP AEAENRHE LIRS
DB R ZE i) S3 T AWS [EiF, Iceberg T BRI | BETLUER MRAP EiB
K FEFAT RIS ZEEE R HMIT Amazon S3 ##1E., MRAP &8 Amazon S3 IS BB SR FEER
& EMEERE 15 P EENEE, ZXEEBERNMPEERER,

/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),
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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/#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

AWS 75 £1E5| £ LA Apache Iceberg AWS

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 Y


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

T5|EEABRE Amazon Quick Sight FE W ERIRERERR. LMERKREFEA Spark SQL &

Iceberg FREE Rk , WHEEGHMNIERE , AIERAPERNBENEREFTE., A2, LEASTERE
AWS Glue ERlI&kH , IR EZH, &% , £/ Amazon Athena E3I Quick Sight &R , T E
FiR. LLERAABBIEERBIMBRAKPISERBE,

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 %

Quick Sight ERIREFIF UL Iceberg ERIRM T INERMBEIEE (KPIs)
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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

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 )

Query

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
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ER P REERR R/ NEET

MERMBERROFHAES

ERERERER

8.

Iceberg Tables Active Number of Files in DB

51

Total Number of Files in DB

619

10

Active VS Total Number of Files Per Table

15

AR ERERER

£ LA Apache Iceberg AWS

Description Query
EEERKRBARBAERE
EJ:0FE PN

select sum(file_

size_in_bytes)/100
0000

from <catalog.database.
table_name>.files

5528 Quick Sight 3T,

T3 HI MR Quick Sight M AYEEIRERIR , LURH Iceberg ERIRESNERERER KPIsHE

AVG Active Flle Size in DB Percentage of Active Small Files In DB

Active Storage in DB

1,083.64 MB

31.17 MB

AVG File Size in DB Total Storage in DB

9417 %
18.07 MB - 9417 % 44,061.53 MB
Active VS Total Average File Size Per Table (MB)
Legend web_sales Legend
Numberof... ActiveAVGF
M TotalNumb. M TotalAVGFil...
item
date_dim
time_dim
promation
web_page
hausehald_dem
\\\\\\ band
[ 25 50 7 100 125 150
Description

Query

Iceberg ERIEFHERHE

HERRER £ —ERMUNE
(BRRERR )

BREBRER , XEHER,
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https://docs.aws.amazon.com/quicksuite/latest/userguide/quick-bi.html
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KPI Description Query

ERTRERNEE lceberg BRIEFIEAPERN
BE (1R lceberg ERRW
B&%&—ERR )

FEER KRN Iceberg EXEFRFERERNF
HREEADN | LA MB BEA

SFIERFPERKD Iceberg EREFMBERATE
RWFHIERKRD , AMB A
By

NEERNBET T Iceberg ERIEH /MR 100 MB
WERAPERE DL

AEFEER AN EREPFREEENEX),

T BFEAM I FERF Amazon S3
YRR ( INREA )

ER i FR ARG EREFFREERKRERIRR
RATA RV

Tap M=

BIBRE LN EHPRAVERDRE U UARER MR AEREERREE. Flm , ETNE
RERRBRNERERRERRIEEE , WTAR :

- EEMKREZNENEERE , £/ bin HEBHER A DEER.
- EERREIEEDTETH N EMERERE |, £/ bin HEBERSHHMERESR.
- ERRERLLEATRERS X &K , BBBBRRERBREBHEN/NEESR.
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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
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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/
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L # Apache Iceberg 2Z 221 AWS

FERUEFERCEARGFERZEEBNES , SIIHIREEE , URES AT B RELHREA &R
o

B RHEIRHREE

HREBBRBRMEERARG , BREREN lceberg ERRBHRENER X 5. SEMXETESHEET ,
BEFHXESHIBEERRY, BERIFLITENESTER, ERFHF , BABREFEATIIR

AR ERAREN, REEBIURRENERMER.

Data source Data ingestion Data consumption

_}[ ? {
AWS Glue
Amazon EMR
Batch updates Data Catalog j@g
Raw storage o
g "v“ Amazon Athena
il

4 &

AWS Glue ETL Mutable lceberg
lceberg/Spark data lake

Bi5E

. EEKX/ 128 MB , A Apache Spark &L 128 MB BHREEE R,
« BAEHA : copy-on-write, MAIEREERATR , WA EZEBRBERUBEBRRECHNEREAER,

. DEIERY : year/month/day, EEMWBRFEARST , BAIREEHRIONER , ARMER
EHTBEMFERNZTREERRFTE. 230 B E2RIBSE A RFIE KRR H B REBEURE,
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- BEFIER - RRREBER
« BRI B : AWS Glue Data Catalog

f& & HE XN I B B HE ER A9 B

BT LATE Amazon S3 EMHEERNE , UBIRFMES LA MERER ., MELRBERMNFME
A, BB AWS IPERXEFE A Apache Iceberg BE R ZE R AWS Glue , AR R AWS Lake
Formation f Amazon Athena ¥E{TEEIRF &R L H,
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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/
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Resources

« £ A Iceberg 2248 AWS Glue (AWS Glue X4 )

» Iceberg (Amazon EMR 3 #f )

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

+ Amazon S3 X4

o BRI

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

+ Apache Spark X #
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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/
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BERIE

AWS £F. HERBNREAERMHNTIAE.

BERE

« Stefano Sandona , K BUIEAFR S REERD

- Imtiaz (Taz) Sayed , fARAREBMAFEMEEAN , 247
« Shana Schipers , KEIEHE R REBED

« Prashant Singh , Amazon EMR #8532 T2 60
« Arun AK , KEURM ETL RS REBE

« Francisco Morillo , &R REERD

« Suthan Phillips , Amazon EMR % #T 28 & Ef

« Sercan Karaoglu , R 77 REREEM

« Yonatan Dolan , Z#fER

 Guy Bachar , R 75 REHEED

« Sofia Zilberman , B FRAFRSG REBAT

» Dan Stair , ERME R LB

« Sakti Mishra , ##R 7 REHEED

« Ron Ortloff , Amazon S3 & EEREE

« David Zhang , f&R7FREEBEED , 24T

wEE

« Rick Sears , Amazon EMR # &

« Linda OConnor , Amazon EMR B =

« lan Meyers , Amazon EMR ## 8%

« Vinita Ananth , Amazon EMR & R EE#E

- Jason Berkowitz , ZE m#&# AWS Lake Formation
 Mahesh Mishra , Amazon Redshift & f &2

« Vladimir Zlatkin , KEIR#FR S REBRKE

« Karthik Prabhakar , Amazon EMR %47 3R 48 &
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« Anupriti Warade , Amazon S3 & &
Ajit Tandale , fifRG BB , ER
Gwen Chen , Em{THKE

Noritaka Sekiyama , K EIEE FELLEM
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M A B 52 AT %

TRERTAEENEARE, MRCBRIBERRENRNEAN , TAFTH RSS HE,

HIEEE

DU

A Iceberg ERIFRBR
BAEEE 3 iR EEE .

BEERBREFER
Fgc.enabled FREMHEE
o

$718 T Trino M Pylceberg

RAEM Iceberg ERIRMFE
B, TIERTHEERREBE
lceberg HY ZE &,

LM EFIERmPNER ,
LU B AWS Glue, Amazon
EMR #1 Apache Iceberg B &
AR

#1186 A Amazon Data
Firehose BZE Iceberg E#t
RNWFER,

B

2025 11 A 26 H

2025 10 A 24 H

20258 A 12 H

2025 7 A 14 B

20252 A 20 H

2024 54 A 30 H
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https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/apache-iceberg-on-aws.rss
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/table-spec-v3
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/table-spec-v3
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/table-migration-inplace.html#in-place-snapshot
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/iceberg-trino.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/iceberg-pyiceberg.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/iceberg-pyiceberg.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/table-migration.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/table-migration.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/iceberg-firehose.html
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AWS R g IR EIFRARR

AR 2 AWS Prescriptive Guidance I2tHI KRS, IERAMEXPEAWMEE. EEERER

AR

RRARHRAZRERER,

&

==

%

7R

A

BERAEABEERNtEEREBER, BLKEE Gartner £ 2011 FHEMN SR AER T

EUTRE :

- ER/EFEE - ZoANAERFEDERBBEAREN LIS HEEE , URSHEME. RaEN
AEREMt. CEESRBEFERFNERE, 6 : KENIRISEE Oracle ERE BB E
Amazon Aurora PostgreSQL &R Ao

- FERESR FHHER) - BEARXBEER , Y5 A —ERENECURAERINEE, &6l &
NERERE Oracle EXIE BB E HHY Amazon Relational Database Service (Amazon RDS) for
Oracle AWS E i,

- ENRE (BEERE) - URETEANER , BEREMRRELE SaaS BH, bl : BENE
FRARERE (CRM) Rt B#ZE Salesforce.com,

- FHEN FBHER) - SEARABEER , MAETEAEEUNAERIIEE. 86 BEW
RIBEE Oracle ERE BB E F EC2 #1T{E £/ Oracle AWS Eif,

- EFHE (ERMSERARSRENER) - KERZRBEER K BETBEVER. EEEA
BASBHRERE, BAUKARBEADFEFEEBIEEFENERER, &6 4§
Microsoft Hyper-VIEERREX BB ZE AWS,

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

- K- BREAIBRRFREFTEFENERAER.

ABAC

ESHE R,
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Rk

RS XERK.

ACID

ABRETE. —BE, Bt WA,
FB-THAER

—BEREBRLE , AFRENERENEAKES (EZBEALNERITEAREERARE) ,
EmEENESHEERHEEERBEERARIANRS, hFEXENE, ZRHANES
MAFTE-RMENHR, CEBE , BEEH-HHEBFEESHNITRF,

—BEREBRLE , AFRENERENERERS K BRARFENESEERNERERRE
HMERRERBEREAEANRS. BRENETERHMBTEZIEMRS,

E—#ERY LEER SQL HE , S EHENE -—BOE., REREMNEHEIE SUMH MAX.
Al

!
W

BATES

AlOps

A2RATEEERE,
BRIt
KAMBEREREAETIANERF. ERLEBRREBEABLE, ERERNTBEREAR/BAE
#o
RER
REANKEELAENERTR , EhBRAREAREEN. EXNFILBRBRERETH.
FERRER S
—BZE2NE , EAHEARENERER  UiHBIRERREZIBZEHRIE,
FEREXES

RREBEANSEEAEXNFEEANES  SFREENEERRAE IR AREHEEE.
BEARERESRRNSMEFNERE , FBRBRIEER. RALCNELHEAEXNLI ER
B EIEFF.
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https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/introduction.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) 3X4) 8 ABAC for AWS,

FREBRAERNUE K BESKATRNEARR. EUURREERRRTFNERERTHM
B , MRERERER , SINER. BT BRBILER,

oA EE

FRAREMNE AWS EE | AIRREATHREPHERE , YREEE RSP EABE R RSN EK
AR, RIEERERIELRRES

AWS EinERFAZEE (AWS CAF)

MESSHNREERREE AWS | AHBEBFHESKEARNGE , UENEBEER, AWS
CAF #EEL BB ABEN®ESE . X, AR, BE. ¥E&. Z2VNEE, XK. AENEE
BHZENXBEENERF ; ¥&., Z2NEEERZEENRMRENERF. Sl , ARE@EH
REANER (HR)., ABEEHNENMASEENIZERA. Ht , AWS CAF AR, 3|
RABEARMIES| , HEEBMT R IRAZ RN ER, NFEFMAER , FSH AWS CAF UM
AWS CAF HERE.
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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)

IMENEERIHEH,. ERERERYRHIEELENTE, AWS WQF FEMf R AWS
Schema Conversion Tool (AWS SCT), EE7 MERNEZBRANEXNBYH. EAEXER
0. MEEMERMEEEY , WRHFTEHRE.

B

SERRAVEEER A

EETEREEEA BBV A
BCP

ASRERSEESRE,
TRE

BERTANKE-—EBXRE  UR—BREERNEER. B UETAEBE Amazon Detective # L
ERRRERMONEAER. THEN AP WINELEE. WFEFHAER , F2REAXHHNIT
REPHNER,

K Fr R

BEAMERE AR THENRERL. FFESE Endianness,

RS E
FEASESERNIBRE METRENER ). i, ML ERTAESERENEN "HEFH4R
BENKREYG? , ERAEDS "EmMREERARE?

Bloom ERZE &4

—EHRME, ERESHNENES , ARAETEREAEHNKE.
E/REE

—EHERE , SULEETREYMECEEMENIRE, SN E—@RR (E€) PHITE
BIRVBRARENMRAE , Y ES —FIRE (K2 ) PRTHHNEAERNMRAE, RETHBERESR
R, v EREERK.

ez A
EBEBERNTESLERLERAR TN EDINEREAEN. AERSATATER ,

MTERRREEE LiRREARSIH Web RRBER, REHMEBABRZESHBI[A , EETENE
EEA RS,
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https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
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https://docs.github.com/en/pull-requests/collaborating-with-pull-requests/proposing-changes-to-your-work-with-pull-requests/about-branches
https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/welcome.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/organized-around-business-capabilities.html
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https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://aws.amazon.com/blogs/enterprise-strategy/tag/ccoe/
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html

AWS 75 £1E5| £ LA Apache Iceberg AWS
- BB - ERAERNEAREN
- BB - BUERVRE , X EERP LI

5 LEPE ER R Stephen Orban £ & L E The Journey Toward Cloud-First #l{® 3 R B EHEE EHY
RARBPER. AWS EiR IFEEHEEMNAE AWS ERRBEBNFRAEN , FSREBE
T

CMDB

B2RHEEEERE,
EAGREE

BBRARHEFREERENREEXNBNEMEE (Bl H, #HANESH) HuE. TR
Einf#FEIZHE GitHub= Bltbucket Cloud, BABHNEBEREABBERAD X, EHMBREEED &
B FEHERNE@NEE, E— CI/ICD EENAERAZERETE.

7 EREL

—ERERNR , EREN., REXH , AETTBRIATHBENER. SEXENE  RAENE
PITEESARECREEHGREN , ELEEFRIERES.

mEFR
ROFMEBERBLERNER. EMERENE K BEUEZIEEN, SLERBENERKE
HEJZZIKE{EEE’JTE%T?EEBEEEU , AT AR AR AN o
EREE (CV)

Al 1277 , ERAMSBERBNUEENEHFERBIEX oM NEERER. Hl20 , Amazon
SageMaker Al 12 CV W GRIBEE %,

HH G (mat

HRIFAH  AESNERRERE, EVRESEFTFEITES A MEBERHENES
B,

fRREE IR E R E (CMDB)

RENEEARERERE TRENEFANREE  FReEREVNREBIHAREAR. £EEE
EBENEmMBESREMD TR GER CMDB RIVER

—HMEH

BRI AEE R AWS Config RAIMBHBIMESRS , LBFTENERNLELRE, BAUFER YAML
A B—BHEEHDEA AWS IRFE # B REEEBNE BB, ﬁﬂ%#%ﬂiﬁnﬂ S
AWS Config X#HH I —HHEEH.

C 109


https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/
https://docs.aws.amazon.com/config/latest/developerguide/conformance-packs.html
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https://docs.aws.amazon.com/whitepapers/latest/practicing-continuous-integration-continuous-delivery/benefits-of-continuous-delivery.html
https://aws.amazon.com/devops/continuous-delivery/
https://docs.aws.amazon.com/wellarchitected/latest/security-pillar/data-classification.html
https://docs.aws.amazon.com/whitepapers/latest/building-a-data-perimeter-on-aws/building-a-data-perimeter-on-aws.html

AWS 75 £1E5| £ LA Apache Iceberg AWS

ERFESTRE

ARG ERERE ML BRI ERHTNEN, AEREENTREREBRELMAT , WHERE
R, T—HHEENE,

BERRIR

EEEENEMENTERENNRRENELCENER  SINENNEE, BTSN,
EREE

EERENEEERNEA,
e

XEBXEZINENEERR , fl0 2. ERARBEQSAEELEN  BEAREMNY

o
BEREERES (DDL)

FARBISBUAENEPERRNYG 2 EBNREXNS TS,
BEREREEES (DML)

RMER (A, EMMMER) EREFEFANREXH BT
DDL

ESREREERES
REEE

BESERESTEEETER, TUEAREREBRESEERNARREF RPN TIREE
28

RESE
~ERBSRTEL , CTEASEATHICERRH I BRBNHA DR R REYZ BN H AR

ER—EBEARLFZE  HPF—RINLZL2HBFINRFESERBAERBELRBLIE , LR
EREBNMHEPERNERYE, TEENTAY, BE87E LRALLREEE AWS , "‘_IJ«X'E AWS
Organizations #E @B TG E#H 18 Z @R F1E , LHBIREEIR. U0 , defense-in-depthJ5 & AT EE
SEAZEEZRRE. BRI EFME,




AWS 75 £1E5| £ LA Apache Iceberg AWS

ZRNEES

£ # AWS Organizations , &K R AT A AWS g ERFREBABHIIRSE |, WEEX
RIEVEF . WIRFBAZBRBENEREES, NEFHEANERREEE , F2H AWS
Organizations XA Y AT #£EL AWS OrganizationsiE/EH R 7o

deployment

EEEREPREEARN. FYREIBRABEENEF, BESREEABETEEEE K A&
EERARAREPEENATAENRE,

FEIRE

BB B,
(R
—EReEs | AAESARESEN, DHENEE, FESHEEERE  BEAIESER
EEBERENE LB, NBENHEET | BSWE AWS LEAER SR R RS,
BISHE B RBES (DVSM)

—EREF K ARSYELZRHBRARLENBHINEENREERERTENRE . DVSM
BRRTRVNEABHREERRGINEESRRGEF, CEENZBRBRBEFEINBEHE
{E 7 B9 2 BR A B B

Biuo &

EEHRARENERER  GINEEY. TH. TEXRBREER, BUISXIERNEHE, B
mEEMEEREL,

EEERERAP BIHERRTEEBREEEHRFTENENNERNBY. HEERKRBMHE
FRNFWMUIBHEE , HTAEURAXF, EXEBHEFRARERARE., FEMEREERT,
b3
BIETHEEEIRREETENBNEEREEKBENSEH, EELE4 TR EAKE, HiiW
BERALSBENER , fINENREERRESHERE,
KER (DR)

ARG EEERNFRERNERNEARERENKENER. URFHEEA , F2H AWS
Well-Architected Framework ) F TS AL EHEFR AWS . ElmFHER,



https://docs.aws.amazon.com/organizations/latest/userguide/orgs_integrate_services_list.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/detective-controls.html
https://docs.aws.amazon.com/whitepapers/latest/disaster-recovery-workloads-on-aws/disaster-recovery-workloads-on-aws.html
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/considerations.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/considerations.html
https://docs.aws.amazon.com/controltower/latest/userguide/drift.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/using-cfn-stack-drift.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/using-cfn-stack-drift.html
https://aws.amazon.com/what-is/electronic-data-interchange/
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https://docs.aws.amazon.com/vpc/latest/privatelink/create-endpoint-service.html
https://docs.aws.amazon.com/kms/latest/developerguide/concepts.html#enveloping
https://docs.aws.amazon.com/kms/latest/developerguide/concepts.html#enveloping
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https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-program-implementation/
https://docs.aws.amazon.com/whitepapers/latest/aws-fault-isolation-boundaries/abstract-and-introduction.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-model-interpretability/overview.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-model-interpretability/overview.html
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https://aws.amazon.com/what-is/foundation-models/
https://aws.amazon.com/what-is/foundation-models/
https://aws.amazon.com/what-is/generative-ai/
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https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/georestrictions.html
https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/georestrictions.html
https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Welcome.html
https://docs.aws.amazon.com/SchemaConversionTool/latest/userguide/CHAP_Welcome.html
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https://docs.aws.amazon.com/wellarchitected/latest/reliability-pillar/rel_tracking_change_management_immutable_infrastructure.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://www.weforum.org/about/klaus-schwab/
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-iiot-transformation/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
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https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/preventative-controls.html
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