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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'

)
CHZ MM M= AthenaOll M 2 & El Iceberg E|O|E 1t 28 £|X| f2 Iceberg HOIZE2 Bt=E= &
MBEct RtMIEF LH& 2 Athena B M0l RtAM[S] HHE Iceberg 22 HESHAAIL.
ItE|ME L+ X| Bt 2 E|0|Z BEH=7|
CtE oA BHEE2 EUHEDO0IE SQL ZEE MEXF X5 3t04 Athenaoll 2 & EIX| £ 2 Iceberg El
O|E 2 Y &Lct Athena Z2£ 2| HE| HEZ|o| o| HHEEZ F715t0 HIO|EE HHE = &L
Ct

CREATE TABLE athena_iceberg_table (
color string,
date string,
name string,
price bigint,

IHE|M
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product string,

ts timestamp)
LOCATION 's3://DOC_EXAMPLE_BUCKET/ice_warehouse/iceberg_db/athena_iceberg_table/'
TBLPROPERTIES (

'table_type' ='ICEBERG'

N
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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'
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HEILICH or 22 ALE235104 E|O|20f CIO|E{E EEE &= U&LICH INSERT MERGE E&= CREATE
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= A&LIch

m

CTASE AthenaOllM E|O|E2E MAM5lD B HHEOCZ H|O|EE ZESHE 71E E2 & QlL|ct.
CHZ olMl= CTASE A& 310{ Athenall 7|E Hive/Parquet E|O|2 (iceberg_ctas_table) 0l
Iceberg EIO|Z () & ddste YHE E0oiELICt hive_table
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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
CTASO| CHEH RFM|EH LHE 2 Athena CTAS MBEME R XA AL,

CiolE & &, UHIO|E & A

Athena=INSERT INTO, UPDATEMERGE INTO, 2! DELETE FRO M E& AF&235104 Iceberg E|O|E0f
CIO|E{E M= CHSH g K[EhLIC

HF A2 DELETE FROM

At 11: UPDATEMERGE INTO, J2|1 x| A<t ' ol merge-on-read Sl
F&L|CH
s = .

| %
A&3HM[L. O copy-on-write &2 A2 FXH Athena SQLMIAM X|BHEIX| &

0 € E01 LS WHE Iceberg E|O|E 0 CI|O|E{E INSERT INTO F7+5te Ol AFSEHLICt

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

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

AH
(=]

2d.
—.

13
M

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

KEMIEH LI 2 Athena MBEME ZZ3FHAAIL.

OfO|AH|T H|O|E

1 oMol A BB ZdA{H Athena SQLE A& 509 Iceberg El|O|S 0| CHa A SQL #2|E A
A&LICH

4 2



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

AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

Athenat= YEHH QI 22| 20| Iceberg EO|S 0l CHEF AlZH o4& #{2|& X[2EfLICH M B
Ol Iceberg Ef|O I% ofl M HHOIELL AME S3ll 7|E BlZEE HAY = U222 AlZH o FEIE
At835t0d EtUARMT e = ARHAF IDE 7[8tS 2 E|0|E2| 0| TS FotE = Zd0| Walguct

OE E0{CtS WHE2 M4 212 YUOIO|EF CFS Person5 2023 12 49| 0| gf2 EAIRL
Ct.
UPDATE ice_table SET color='new_color' WHERE name='Person5'

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

AH 2.

M|k
T

= .
Results (15) Copy ‘ ‘ Download results
Q, search rows 1 &
# v color v date v name v price L4 product v ot v
1 cyan 222022-07-19T03:47:29 Person5 353 Keyboard 2023-01-03 10:15:52.268000 UTC
2 lime 222022-07-19T03:47:29 Person1 833 Towels 2023-01-03 10:15:52.268000 UTC
3 turquoise 222022-07-19T03:47:29 Person1 1319 Shirt 2023-01-03 10:15:52.268000 UTC

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

AlZh o™ R{E|e| 7 E X FIt o= Athena dBME HEHAAL.

OtO|AH{Z1 E|O|& o5 &

O|X|| Iceberg EIO|2 2 At&5t= 7|2 BHHE CHR U2 2 [ceberg E|O|2 2| S8 MF A&zt C|X}
2loi| CHsH O AtMle| A EZ&LICH

O| 7to|l=9| ¢ R E M HBTE 752 EG&st7| fdl Iceberge Tl O|E{2t HIEHH|O|E TS| HIE
HAES2 2 HAEII&LICH Ol2{E A& 2 HEHIOIHE XIS™Ma =z #Elsto] | A& & s

SRS g

CHS Ctoloa 2 Elo|E 2 MY st= AWS MH[A O AF8 &= ?IXI2F Amazon S32| It HiR|2H=
|

5 7tX| #7HE &3 Iceberg E|O|2 2 ’S% 2o{ELICt.

oFOIAHIL EOTE ot et


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

AWS T x| 3 ChS 3k 22 2ol A otutx| obOlAH T AFS3H7] AWS
AWS Iceberg table Storage
services anatomy layout
Iceberg — S —
catalog v db.iceberg_table 53://datalake/iceberg_table/

(current metadata pointer)

AWS Glue
Data Catalog

| - metadata/
| - vli.metadata.json

Metadata file Metadatafile | T e
@ @ | - v3.metadata.json
Metadata E - snap...

|

files | - snap. 0]25 avro
| -
| -

..avro

Amazon S3
Manifestlist dg26 avro
Manifestfile Manifestfile
| - data/
| - partition_col=2023-08-10/

Data r X
files D.a‘ta Data Dﬁ‘ta Data | - 3dh3.parquet
e e " " | - jd73.parquet

Amazon S3 | - gs62d.parquet

Ctolo{a oM & == U0l Yk Ho|[E2 Ml 7HX| 2 tilo]o{= FdELIch

+ lceberg 7HEH 21 Iceberg®}t 7|2 X2 2 AWS Glue Data Catalog S & ZIH CHE E 2| ALE Alzi[of
M AdElE HFIEEof 7HE AE et SHULICH AWS Iceberg EIO|E1 & 5 E.%ﬁf MH|A (of:
Athena) = FIE 21 & AL&35toq E|O|Z 2| TR AR HEXE ot TIIO|EE 7Lt &LCH.

« MEHIOIE] HS: ofLHAE ot L OiLHAE S2 oot 22 HEIH|o|E T2 EolE2o] &
7|ot, ZtE|M 72, ol ool |x|et 24 HEQL Z Of|o|E mhdol| HEE I E=Q| x[4 4 %]
CH (et 22 F =& SHE FHELICH o|2{8t HIEHH OB T2 Amazon S32| EH|0|2 ZE0f
MEELCH
- OiLHAE mtdol= x|, 4], 27|, M3 & 7|et gted HEE EEstod 2 o o[ mof CH

gt 7|50| E0{ &Lt

« HLHAE S52 oiLwAE mteo| Melg MSELIct ElolS2| oiLHAE ot +7
ol et Y HEE o &2 59 MMo =R L+M 222 AZHSHofF 5t DHLIHAE T

s+ et

- HIEEIOE] THols DiLIHAE =2
clolEfE Balste ol AR ElE JIE Y
L|C}.

IE|M HIEHH| OB, A 4F b 3! Ef|o|E 2| H|E}
to4 Z4&| Iceberg ElO|20f CHEt HE 7t Z & E

o
|-|=I
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AWS THA x|E Cteat 2
+ TlolE] ailojos: o] lojofolls #EIE MHE GlolE HRE st Qi nhYo| ZEEILIC 0|23t uty
e ofnfx| T}, obmh x| Ol 2, O} Ibx| ORC 5 Cheret SAlO = X{&HE & QL
+ Tl Ttof= Efolg ol HlolEf Bl ZE 7t Sod LIt
# 4+ AX U YO0l B QIATIBHLIC IcebergOils
20| AR 10| YBLIC Of2fE UL RES A

I} AFX|= Iceberg Ei|O[2 0 M
Iceberg HAM| HBEICHE F 7IX| &

gt 2zt o 2 Mg ELICt merge-on-read
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oto|A T E|O|= SH


https://orc.apache.org/
https://avro.apache.org/
https://parquet.apache.org/
https://orc.apache.org/
https://iceberg.apache.org/spec/#delete-formats
https://iceberg.apache.org/spec/#delete-formats

AWS Tz x| 2l ChS 3 22 8ol A otmhx| ol O|AH T ALE 37| AWS

Amazon EMRO{| A ofx} x| ofO|AE{ 12t &7 2151 7|

Amazon EMR& Apache Spark, Apache Hive, Flink 2! Trino2t Z2 & AA ZHUXIE ALE 504
2ot E0 M HEHIO|E F 29| HIO|E| X2, ChetE B4 2 7|AH &2 M3 ELich.

(® Note
O 7t0|E0f| M= ofmt X[ AT & o 2 ALE R LICH

Amazon EMR 0424 HHEZ SM&E K| ELICE 0o & £04, Amazon EC22| Amazon EMR, Amazon
EC22| Amazon EMR, Amazon EKS2| Amazon EMR, AMH{Z|A 2! Amazon EMRE X|&&L|C AWS
OutpostsH{IAZE0| Y= HHE SMHE MESHE{H Amazon EMR FAQE & ZX5HAAIL.

HH &2 Jls 288

Amazon EMR H{7 6.5.0 0|4 A2 7[2XMo E ot x| OtO[AH{ T E X|@ELICH ZF Amazon EMR
22| A0 K|l Iceberg HM S22 Amazon EMR B XM9| Iceberg EAl 7|52 HZEFHAAIL.
EE 3t Amazon EMROIA IcebergE A& 35H7| @It T ALE & Mt At 2 ZHESHof CHeFeh i
39| Amazon EMRO|AM X[ E]E= Iceberg 7152 =QISHMAIL.

&t2dH z[&l Amazon EMR HTE A5t 20| E&LICH O A
EMR 2 EZ2[A emr-6.9.02 AHE3tD QUCt 7HEELICEH

Ral
\_0 rio

Tl= %|A lceberg HEE &
A oA & 2482 Amazon

OFO|AH{OE Amazon EMR 22{AE SH& 7|

oto| A7 M%|El AEHo A Amazon EC20{ Amazon EMR EAEE MA352{™H Amazon EMR
MEMO| X|EE 2 AMAR.

£35| 22AEE Ol 22 BRE TAE(ofof gt

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



https://aws.amazon.com/emr/faqs/
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/Iceberg-release-history.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-considerations.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-considerations.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
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AWS 5 x| chen Ze &

£ 5t Amazon EMR 6.6.05 E A|& 5= OFO|AH T RIT 2= 0| HiE
A EE= Amazon EKS2| Amazon EMRE A58 MEHE £~ Ql&LCt

Amazon EMR A5 LC|2 &I AHO0|A - EE0i|M Spark OHZZ|FH|0|ME CHEtS ghAlo 2 Jldtst
1 Y EEE Amazon EC2 E28{AE{ 2| Amazon EMR EE= Amazon EKS 2|8 dIE ZQIE 9]

Amazon EMRO|| ¢4Z2& £ &LICt. Amazon EC20{ A Amazon EMRE2 EMR AKLC|QE MXsIT
Amazon EKSO{| M Amazon EMRE M&st= ghgdof CHsE X[ &2 AWS MH|A MHME EESHA A
o

EMR StudioOl|A{ IcebergE AtE35t2i™ CHE HHE MEAMAIL.

1. lceberg7} Ax|El 2e{AE AFE0] LEe} = X|Eo 2} IcebergE £ 433} 8t AEH0i| A Amazon
EMR 22{AE{E A|ZHErLICE

2. EMR ARLC|E ML K22 Amazon EMR ARLC|2 MHE HEFAAIL.

3. EMR Studio Workspace —tES2 @1 L ESO| 5 Hm| A2 C}2 Z=E AE0d IcebergE Al
835t = Spark MMS FEELICH

%%configure -f

~

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

}

017|M Zt =2 CtSot Z &L
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https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-create-eks-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-create-eks-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-create-eks-cluster.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html
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- <catalog_name>OtO|AH{T ATt MM 720 O|FILICH 7HE 21 O|§ 22 Ht3 1, Of
Ftet2 ot #HE D E MM =8 HPo |= Bt M2 UX| oM. 23 O ZE0lM
CH2 ot ZH0| Spark MM 7tEH 20 O|§ 2 = &hsto M3t E E|0|8 0|52 AH83109 Iceberg Efl

O|2& ®t=aloF &Lct.

<catalog_name>.<database_name>.<table_name>

- <catalog_name>.warehouseCl|O|E & HIEIH|O|E{E X% 35t2{= Amazon S3 B2 E 72|
L|CF.

- FIEPE2J8 an2E AWS Glue Data CatalogPt=c4 <catalog_name>.catalog-impl =
M8t |Clorg. apache.iceberg.aws.glue.GlueCatalog. O| 7|& 2E AFS X} Ho| 71&f
23 7S et 73 EelAE 7i27|= o 2 ELICH o] 7tole R Eof Bt 2 Aped| A
Moi| M= IcebergZt X| 5t CHEEH FHEF 2 00 CHH AHELICH

- =2 Y¥WHHYE <catalog_name>.io-impl {3l Amazon S3 HE|ZIE UZEE &8

org.apache.iceberg.aws.s3.S3FileI0 asE A3 &AL,

t2dH

[e]]}

4. O|X| CH2 Spark OHZ2|7il0|44D} OIEH 7R 2 = E S 01| A Iceberg® Spark O Z2|7i0|M 2 CHEHE

HI-AIOE 7|.||:|I-ol- _Jr_ 9/!@|_||:|._

Amazon EMR StudioZ AF& 3104 Apache Iceberg® SparkE TAISHE &edof CHSH X
Amazon EMRO| M Apache IcebergE At&35t04 Apache IcebergE AtE5t04 T4 S, ACID FPS
+35t= TlEtst=E HIolE 2lo|3 #5517 223 HAZES HERSHYAIR.

Amazon EMRO{|A{ O} O|AH{T &Hed AlSH

Iceberg M EE& Spark OHE2|7H0|MHd ZEE et FH = IcebergE X|§5t= 2 E Amazon
EMR HiZ SMoiM A=iE = A&LICH (Amazon EMR FAQ & X).

C}E Spark 21t ot&H7ER|2, BHAHIE F7Hs L CHEMS &
5104 Amazon EC2 7|4t Amazon EMR 22{AE{o] &g
M CF2 Amazon EMR MM H0|X|& &= AAIL.

112

« Amazon EMR on Amazon EC2 EHAE| S MESH7| {8 CHEst SMoi CHEH 7t 2 &
Mo cHEr REMISH X|R2 SeAE Y MES FHESHAAL.

« Amazon EKS2| Amazon EMRO| CHSHM = CHR 2 AF& 5109 Spark 2@ AlZHS R ERSHAAIL.
StartJobRun

« Amazon EMR MH{EZ|A S| AL 24 MRS EXSIAAIL.

Amazon EMRO{| A OFO|A T Zhed ARl 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://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

AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

=

Ct2 MM ZF Amazon EMR HiZ S449| 0| 2 x| S &hL|Ct.

0jo

otot= EC2 7|H} o}lOFE EMR
CHS EHHIE AF85H0{ OFO|AH T ALt XS KMEE = U&LICH.

1. Y AEO|Mol| CtS 2EIX7} emr_step_iceberg.json Z&E IS MM AAIL.

[{

"Name": "iceberg-test-job",
"Type": "spark",
"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>.catalog-
impl=org.apache.iceberg.aws.glue.GlueCatalog"”,

"--conf",

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

"--conf",

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

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

H Z= EAE Iceberg 78 SME AE Xt XI'H5t01 £ Spark & of CHEt 74 mtdE +H
|

jo

A
e

=
3. () E A83lod EHHIE AMESHAAI2. AWS Command Line Interface AWS
CLlemr_step_iceberg.jsonIt 0| = CIAEHEZ|M HES AT LICH

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

Amazon EMRO{|A{ ofO| AR 1 Zhed Al 15
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Amazon EMR Serverless
CI=2 € AF2504 Amazon EMR ME{Z|A0| OFO|AH|{T ALlT AU ME5HE{EH AWS CLI

1. Y AE|O|Mof| CtS 2EIX7} emr_serverless_iceberg.json Z&E IS MM AAIL.

"applicationId": "<APPLICATION_ID>",
"executionRoleArn": "<ROLE_ARN>",
"jobDriver": {
"sparkSubmit": {
"entryPoint": "s3://YOUR-BUCKET-NAME/code/iceberg-job.py",
"entryPointArguments": [],
"sparkSubmitParameters": "--jars /usr/share/aws/iceberg/lib/iceberg-
spark3-runtime. jar"
}
.
"configurationOverrides": {
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sql.catalog.<catalog_name>":
"org.apache.iceberg.spark.SparkCatalog",
"spark.sql.catalog.<catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",
"spark.sql.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"spark.sql.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.53FileIO",
"spark.jars":"/usr/share/aws/iceberg/lib/iceberg-spark3-runtime.jax",

"spark.hadoop.hive.metastore.client.factory.class":"com.amazonaws.glue.catalog.metastore.AW:
}
11,
"monitoringConfiguration": {
"s3MonitoringConfiguration": {
"logUri": "s3://YOUR-BUCKET-NAME/emr-serverless/logs/"

Amazon EMRO{|A{ ofO| AR 1 Zhed Al 16



AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

S48 AL X} XIB5tod 7 Spark &edol Ciet 74 U 7
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|Z 354/ Al2. AWS ClLlemr_serverless_iceberg.jsonZt 0| Q= C|Z

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

EMR ARLC|Q 2£8 AFHE35104 Amazon EMR AME{EZ|A0 OfO|AH T ALt XdE K& 5l24H:

1. Amazon EMR MHE|A AEMO| X|&E 2 A AR

2. Job 49| A< of NS E Spark& Iceberg 742 Ar& St Iceberg0ll CHAH X EAIE HEE A
X ™Mol MA|2. AWS CLI REAIEH X|2l2 Amazon EMR MMM EMR ME{E|A 2 &7 ofm}
%x| OFO|AH T A2 S HZFHAAIL.

ofOE EKS 7|gt ofOFE EMR
CtS 2 AL83104 Amazon EKS2| Amazon EMRO| OfO|AH{T ATl3 &S XNE5tE{™: AWS CLI

1. YT AEO|Mol| CtS EEI=7} emr_eks_iceberg.json Z&E U2 MMHFAAIL.

"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:///usx/share/aws/icebexg/lib/
iceberg-spark3-runtime.jar"
}
.

"configurationOverrides": {
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",

Amazon EMRO{| A OFO|A {1 Zrd A 17


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
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/using-iceberg.html

AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

"spark.sql.catalog.<catalog_name>":
"org.apache.iceberg.spark.SparkCatalog",
"spark.sql.catalog.<catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",
"spark.sql.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"spark.sql.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.53FileIO",
"spark.hadoop.hive.metastore.client.factory.class":
""com.amazonaws.glue.catalog.metastore.AWSGlueDataCatalogHiveClientFactory"
}
1,

"monitoringConfiguration": {
"persistentAppUI": "ENABLED",
"s3MonitoringConfiguration": {
"logUri": "s3://YOUR-BUCKET-NAME/emr-serverless/logs/"

}
}
}

}
2. A E & EAIE Iceberg 78 SME MER XI'H510{ Spark 2 o] 74 TtUE st MAI2.
3. E AM85to{ U2 MESHAAIL. AWS Cllemr_eks_iceberg. jsonIt 0| &= CIHE{Z|0d| M

CtE EEs A-dech

aws emr-containers start-job-run --cli-input-json file://emr_eks_iceberg. json
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=
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& & Q= Spark X3} 7|52 MEELICH AWS Af 2I2[A7F £ AIE miolCt Spark FHENY] IZIO
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https://docs.aws.amazon.com/emr/latest/EMR-on-EKS-DevelopmentGuide/tutorial-iceberg.html
https://docs.aws.amazon.com/emr/latest/EMR-on-EKS-DevelopmentGuide/tutorial-iceberg.html
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« Spark QA ZEE &t 2[Mo| Q=2 A — Spark HAZE9| %M Hs2 E&E7| {6 &
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%%configure

~

"--conf" : <job-specific Spark configuration discussed later>,
"--datalake-formats" : "iceberg"
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Amazon S3 url-connection-client-2.17.161.jar tHZ!ol Y2 =g LICt i Apache
Maven 2| Z X|E2[0|A O|E{Et T} US CIRZ= & 4 AUSLICH

2. AWS Glue Studio &0 AM A& X} XIS Spark L EE &g LICEH
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« £ AL83t01 AWS Glue StudioAlZt ™ ZtdE BIiE= G OO HE &4 — 74lE Ho| ¢4 =
S0l A MEE + A&LICH

- TESOM Y2 IHY = AR %connections OFHE AHE3t01 2 0|2 MHSHAA|

o

%glue_version 3.0

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

%%configure
{
"--conf" : "job-specific Spark configurations, to be discussed later",
"--datalake-formats" : "iceberg"
}
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https://docs.aws.amazon.com/glue/latest/dg/connectors-chapter.html
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spark-runtime-3.0_2.12-1.0.0.jar,, &LICt. url-connection-client-2.15.40.jar
bundle-2.15.40.jar 9| --user-jars-first Oi7HHSE 2 ™50 E2iA F2o QU=

FI7HJAR THo| @M =2|& X|HE = U&LICH true

ofo|AaAH{1e| Aut3 Z4U|12{0|MH2 AWS Glue

O| M A0l ME Iceberg CO|E{MIE 2] AWS Glue ETL {2 At M35HE o Q3 Spark 4301 CHEH
MYEEILICH 2E Spark 4 7| 2 22 2lZ2 FEE SE0 &7 --conf Spark 7|12 &7 AL 35t
o O|HEt 7S MYHE £ U&LICH = ESO0|LF AWS Glue Studio £ 2| Job parameters Al 04| A
%%configure OFHE AL E £ JU&LICH

%glue_version 3.0

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

%%configure
{
"--conf" : "spark.sql.extensions=org.apache.iceberg.spark.extensions...",
"--datalake-formats" : "iceberg"
}
CS &4 AL&510q Spark MlME Tt AAIL.

<catalog_name>O}O|AHT A3 MM FIE 273 O|FQLICH 7B 21 0|§2 2 H3t 1, 0] 7}
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L|Ct

- FIEFE28 an2 2 AWS Glue Data CatalogPHE24™ <catalog_name>.catalog-impl £ &H
gtLIClorg.apache.iceberg.aws.glue.GlueCatalog. O| 7|1= 2 E AFEXI MHo| 7IEI 20 7
#2 et 73 A E 712171 ol HRELICH Icebergd M X|§5HE IR 2ZE 0] 702 S

et e Abe 222 MME B ZSHAAIL.

n_=

HL
1o

Io

hEdH

ol

- =2 Y¥WZHYE <catalog_name>.io-impl I3l Amazon S3 HE|ZIE YZEE &8
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Eo01glue_iceberg, 2t= ZHEH 27t U= B CrE3 20| 0421 --conf 7|1 A& 6t0] &Y
A

=
=
g 7dg + &Lt

otojAHT 9| A3 |20l M2 AWS Glue 23



AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

%%configure

{
"--datalake-formats" : "iceberg",
"--conf" :
"spark.sqgl.extensions=org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"--conf" : "spark.sql.catalog.glue_iceberg=org.apache.iceberg.spark.SparkCatalog",
"--conf" : "spark.sql.catalog.glue_iceberg.warehouse=s3://<your-warehouse-dir>=>/",
"--conf" : " spark.sql.catalog.glue_iceberg.catalog-

impl=org.apache.iceberg.aws.glue.GlueCatalog ",

"--conf" : spark.sql.catalog.glue_iceberg.io-

impl=org.apache.iceberg.aws.s3.S3FileIO
}
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spark = SparkSession.builder\
.config("spark.sql.extensions", "org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensi
.config("spark.sql.catalog.glue_iceberg",
"org.apache.iceberg.spark.SparkCatalog" )\
.config("spark.sql.catalog.glue_iceberg.warehouse","s3://<your-
warehouse-dir>/")\
.config("spark.sql.catalog.glue_iceberg.catalog-impl",
"org.apache.iceberg.aws.glue.GlueCatalog") \
.config("spark.sql.catalog.glue_iceberg.io-impl",
"org.apache.iceberg.aws.s3.S3FileI0") \
.getOrCreate()
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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
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OFOIAE{TL EO]E A4 W &t

Spark SQLI} Spark& A& 35t0] Iceberg E|O|=0] CI|O|E{E 4435t DataFrames F7te = &L
Ct.

Ant3 SQL A

OlO|AH I CIOIE{MIE S EH5ledH L 9F Z2 E & Spark SQL E2 A2 3HM 2. CREATE TABLE
INSERT INTO

oE|ME L+ X| %2 ElolE
CH2 Spark SQLE AHS 3104 THE|MS LR X| 842 Iceberg B0 S BrE = oflAlILICt

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)

2 E|X| ot2 E|O|20] HIO|IEE AstE{H E& HYEES AFESHAML. INSERT INTO

spark.sql(f"""
INSERT INTO {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_ nopartitions
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SELECT c_customer_sk, c_customer_id, c_first_name, c_last_name, c_birth_country,
c_email_address

FROM another_table

IIIIII)

2= Ho|2
CtZ2 Spark SQLE AF&36t04 THE|ME L+ Iceberg E|0|E 2 BtE= oi| ALt

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)
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spark.sql(f"""

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

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

FROM another_table

ORDER BY c_birth_country

")

AP| Al DataFrames
Iceberg ClIO|E{MIEE 2 5l2{™ APIE AFSE = QU &LICH DataFrameWriterV2

Iceberg E|O|2 2 BHE1 07|04 Cl|O|E{E ME{H df .writeTo( t) &+E AE5IAML. EIO|E
Ol 2™ .append() &F+E AFSStAA|IR. 2EHX| i 2 AR CHF oMol M use . create().
.createOrReplace() & AFE3IAI2. O] oiXl|= CHS T 22 B QILICICREATE OR REPLACE
TABLE AS SELECT. .create()
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ItE|ME L+ X| 2f2 H|O|E
APIE At835t0{ IIE|ME LI+X| &2 Iceberg E|lO|E2 BHE D XM 24™M: DataFrameWriterV2

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

APIE At835t0{ 7|E 2| B |X| £ 2 Iceberg E|O|2 01 HIO|EE £ l5t2{™M: DataFrameWriterV2

input_data.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_nopartitions") \
.append()
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DataFrameWriterV2APIE At&35t01 2& &l Iceberg E|O|ES THE
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input_data.sortWithinPartitions("c_birth_country") \
.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_withpartitions") \
.tableProperty("format-version", "2") \
.partitionedBy("c_birth_country") \
.createOrReplace()

DataFrameWriterV2APIE AL&35t0{ 2 & &l Iceberg El0O|E 0] CIO|EHE &3
Ar&35tod Clo|EHE = &E &= &Lict
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input_data.orderBy("c_birth_country") \
.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_withpartitions™) \

.append()
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ClS ol M= Iceberg E|O|E£ 2| CI|O|E{E YUOIO|IESHE YW E Hod
= g £+™ELIClc_customer_sk.

rl

spark.sql(f"""
UPDATE {CATALOG_NAME}.{db.name}.{table.name}
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SET c_email_address =
WHERE c_customer_sk % 2 ==
IIIIII)

ol 2ted2 7|& copy-on-write T2 2 AIE5IEE

0%

£ %= ZE ol oS ChA| Zhg gLk

Iceberg E|O|Z 2| Cl|0|EH YCl0|E

GlOIE|E UEOlE 3 I EHe ERkT Mol A TIOIE 7122 &reistn 7IZ ClolE| 7|22
OlE 3t g YEHLITH Iceberg E+|0|§ | GIOIE|E & QUsted™ THES AFSELICH SQL MERGE

CtZ oMol M= ElO|= LHof| /= El|O|Z {UPSERT_TABLE_NAME} o| Li&2 Eoi&ELICt.
{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 *
")

« 0 (= 1 7|50| SUE {TABLE_NAME} 7|53}t 274 {UPSERT_TABLE_NAME} O|0O| EXN5t=
ZA2c_customer_id, {UPSERT_TABLE_NAME} BlZE c_email_address %t0| 7|& ZtECH 2
MEFLICH (Y0 E & ).

. of Q= 124 7|2 0| {UPSERT_TABLE_NAME} §i= A< 82 {UPSERT_TABLE_NAME} 7|S0|
{TABLE_NAME} (& &fd) off &=7F&LICt {TABLE_NAME}

Iceberg El|O|E 2 Cl|O|E AfA|

Iceberg E|O|2 0| M HIO|E{E AfA|5t2{74 DELETE FROM EFAIZ AL 5t AFA|E
EE XIHetAAI.
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spark.sql(f"""

DELETE FROM {CATALOG_NAME}.{db.name}.{table.name}
WHERE c_customer_sk % 2 1= 0

IIIIII)
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|5+24 Iceberg= MIEFTH OJE{EH AfA5t T ClO|E] T2 JCHE SLict 23
x| gbopd Q3 B2 COlEf TR ChA| #4Lich

A X HMEE WHERE Z& 0| &2 e CIo[E S 7tx2tM ATA|El B2 = gi0| Tl o] m 9
AtEE BrELICH O7 o2 M HlolE POEE 7tEl7IE M ElolE &H%E BrELICH [MatA AFKE
ol Z= = E|o|E2] OfT A-Akol| A& Hol &LICH o & 01 E|O|E2] O|T A-AE HMSIH Y
= A% I ClOIE7t E AIE LICH JHEI— @fsfl 224 ol mto| = =222 Qe A-AE XA
ot ol CHE ZtMIEE L8 2 o] eLiAM e IR B Lt S5 S ASstod It F X[ 22| Mg

HzstHAlR
ClO|E 247

Spark SQLZt SparkE ZF AL&3t0q Spark0il /= Iceberg EIO|=2 2| z[4&l AEHE 212 £ U&LICH.
DataFrames

A3 SQLE AFEEF oAl

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

mmn )
DataFrames APIE A28t oAl

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

AlZE od ALS

Iceberg Ei|O| S0l A A2 7| 2] (& Ql, UCIOIE, Y2 E, AX) & s miofct Al 2 4F0] HHEEL
Ch 3% CFS ol AHME AlZh ofllol AL8E =+ U&LICH &, AlZhE Hedd S2t7 279l Blol=

HEIE Folg = AU&LCH

242 AF83H T snapshot-id AlZHE XIBH5t04 BlO|20| ALhAr 7|S 2 ZAISHE Wil CHEH KA
LHg S o] 7t0|= SRl 2l HIEHE|O|E HAlA MM AT AL

CIS AlZH o4&l #2l= EH snapshot-id ZZAE 7|HISZ EH0O|E 4

I
:f.‘l
mjn
kK
>
o
r
ful

AIt3 SQL AHE:

spark.sql(f"""

ool ¢47] 30
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AWS T X|H Z
SELECT * FROM {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME} VERSION AS OF {snapshot_id}
Illlll)

DataFrames AP| Al 2:

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

.1imit(5)

CHS AlZE ofd #{2l= 54 Bt oMol Y&l O x|af AHME T[Eto = H|O[E 2| dEIE L

Bz
2% () as-of-timestamp EH{E EAIELIC.

Spark SQL A+S:

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

")

DataFrames AP| Al 2:

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

.1imit(5)
= =
SE FHil AP
CESh Iceberg AHAFE AL 5H0d MEE CIOIEE MTIMo =z elg £ &Lt
;A O] U2 AL HIOIHE 4= A2 KIYELICH append replace, overwrite &
= 52| oM HI0|EE 7tHe= R/ X|HEIX| t&LICt delete =8 Spark SQL 20 A=
& 27| & Yol X[HE|X| f&Lct
CtZ oAM= A4 start-snapshot-id (XM 2l) ot (&) ALO[2Q] Iceberg EIO|E2 0| F7HE 2 & &l
FAEE AMELICE end-snapshot-id

df_incremental = (spark.read.format("iceberg")
.option("start-snapshot-id", snapshot_id_start)

B& #HEIAME
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.option("end-snapshot-id", snapshot_id_end)
.load(f"glue_catalog.{DB_NAME}.{TABLE_NAME}")

HEFE| OB M| A

Iceberg= SQLE S35l HIEC|O|E{0]| CHEF BMAE MSELICH HUAHOIAE
2/5tod X|HEl E|o]& (<table_name>) | MIEFC|O|E{0f| HMAE £~ QU&LICH

<table_name>.<metadata_table> M|EIH|O|E] E|O|Z 2| TIX| S =2 Iceberg EA12] E|O|2 ZA
E 2 RFHAAL.

CtS oAM= Iceberg ElO|E 2] 72! (#3) 7|5 E E0{F = Iceberg 7|5 HIELH|O|E] E|O[Z2 0 AMA
ote dHe HEoiELCh

Amazon EMR AR LC|Q = ES0{|A Spark SQL (%%sqlOtednt &7H) ArE3H7]:

Spark.sql(f“””
SELECT * FROM {CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}.history LIMIT 5
||||||)

AP| AFE DataFrames :

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

A =24
[==N— R — N
Type:  Table Pie Scatter Line Area Bar

made_current_at shapshot_id parent_id is_current_ancestor
2023-01-09 02:50:17.547000+00:00 7501027970051178613 6598755163776233735 True
2023-01-12 05:39:29.5670004+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
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https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables
https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables
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(® Note

CtE MM MHE Athena YEl HE 38 AHE st QUCh 7HE R LICH

O}O|AH{Z E||O|E AIQF K|

Apache Iceberg E|O|E€ AFZ2 Iceberg El|O|E 2| Z&E WAIE X

-

2E X|HStER 24, CLI L= SDKZ MY 5tE 2E Iceberg H

HefLICt AthenatE H|O|Z A HH

=
IE2 7IEXMe =z siid HTE AE

ot

Amazon EMR2| Apache Spark®@t Z2 CIE AZTISZ BHE |ceberg EHIO|EE AIE35lE B EIOIE &
M2 AL835tod HO|E A S Mok BLICH AWS Glue X2, 0| 7P |I= St E 9] Iceberg
EHO|Z M 2 2 MMg B XstAlA.

Oto|AH A 7|s X|&

Athenag& At &35t07 Iceberg E|O|2 0| A{ e111 £ == Q/&LICH. UPDATEMERGE INTO, 2! DELETE
FROM 28 A} 5lo4 O|O|E{E ¥HZA38IE 2B AthenaE merge-on-read ZE 8 X| & L|C}H o] M2

HZEE = d&LCt oM HIo|E & YO|0|E St HLt 4FA[6tE{ Amazon EMR2| Apache Spark EE&=
2 CtE AZTIS A8l oF LTt copy-on-write AWS GlueCtS E 0= Athenall Iceberg 7|15 X|¥
Ol Refx|o] U&LICE.
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¥
N
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https://docs.aws.amazon.com/athena/latest/ug/engine-versions-reference-0003.html
https://iceberg.apache.org/docs/latest/configuration/#reserved-table-properties
https://iceberg.apache.org/docs/latest/configuration/#reserved-table-properties

AWS ™M X|E Ct=ot 22 2t80iAf otub x| OFO|AK T AESH7| AWS
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Formation
Hotg (M
= AFE)
ElolZ2 & Eflo|2 M 7ot & CllolE ¢ CllO|E{ A4 &/ A
A o st 7| 7| A X0
Amazon ™ 2 v v v X C opy- v
Athena on-write
v M erge- v
on-read
(® Note
Athenat= S & F2|E X|H5HX| a&L|CH
OlO|AH{ H|O|E AFE 57
AthenaOl| X IcebergE 27| At 5= RS 2otEE{™ 0| 710|E Y E &0 = Athena SQL 2]

Iceberg El|O|2 Al%f

57| MME BIRSHAAIL.

CHE Zol= AEh Abe 3

ALtz

E{|O|E DDL Ai4d
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AlLtE|R At HE AL
M3Elz|o] Q&LIClwrite.obj Spark £ Z2 LCIE AZICZ
ect-storage.enabled . Iceberg EHO|E2 HM5tAIA|
2. AWS Glue
SE& #e AthenaO| M= &R X|HE[X] E& #H2lE AH83sto{ B2 Ol
ei&Lct. O|Ff =& umol=Zzlelg &

A5l 6248 Amazon EMR2]
Spark = 2 AIE5HAAIL.
AWS Glue

7|Z& EO|2 & IcebergZ O+O|1E4|0|M 57

&%l Athena EE= AWS Glue El|O|Z (Hive E|O|2 0|2t T &
™M QIZ B 0|A EE= ™A Cllo|E oto|aBo|ME MA8E = A&

0

2 2 Iceberg &Alo 2 nfo|1ay0|4d5tEd
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- TA| ol[o|E{ oto|12i 0| M2 Iceberg HIEIH|O|E] 20|01 ‘M5t & ElIO|=2| 7|& C|O|H ut
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Che MMoj A= El0|22 olo|ad|olMets o AFRE 4 Ql= APIO| CHEH 7R 9F 0ho|1 7| 0] M T2t
Metg Q8 x|&2l2 MEELICh o] £ 74X| M2Foil CHEt RFMIEH LI 2 Iceberg A A{ Q] E{|0|£ 0}O|
a70|M MME A ESHAIAIR

ol=Zg|lo|A oOto|zzy|o|M

QIZciolA Oto|Bo|MdE Ar8stH 2 E CloIH mhd S ChA| 21 de et gi&LICh CHal Iceberg
HEtH 0l mtdo| H-dxlod 7|E HlolE] mhdoil AZELICH Iceberg= QIEEi0|A DFo|E0[ME
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https://iceberg.apache.org/docs/latest/table-migration/
https://iceberg.apache.org/docs/latest/table-migration/
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/table-migration/#add-files
https://iceberg.apache.org/docs/latest/spark-procedures/#add_files
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« migratelceberg ME Aol EH|O[E 2 A3 oto|Td| 0|4 & oto|Teo|4 MMof| MEEICHE
HAE M8SHAAIR.

0o
HM ok

$4x{ oto|2zi|o|M MAt= Hive HIEFAE 0{0)| B AWS Glue Data Catalog® S3t2 2 ’5| At
£ & LICH snapshotE & add_files CHAl migrate HXIE AF3H o 3t B2 Hive HEFAE
04 (HMS) 2t &7 LAl Amazon EMR 2E{AEE AE £ Q&LICt o] M2 walg POBPEW_"
Iceberg {7 1.2 O|&f 0| ©FrLICtH

o o H H o — = | A
CtS I 22 Hive EIO|E2 THED AlctT 78 E7&Lct
Data c ¢ Query22 ! X ‘ © Query23 @ X | ® Query24 : X | @ Query2s ! X ‘ + | v
R SELECT * FROM “iceberg_db”."hive_table" limit 10;
Data source p
AwsDataCatalog v =

SQL  Ln1,Col1

= @
Database

iceberg_db v Run again Explain [2 (B Reuse query results

up to 60 minutes ago £
Tables and views Create ¥ @
Query results Query stats

Q, Filter tables and views

| @ Completed Time in queue: 120 ms Run time: 356 ms Data scanned: 0.06 KB ‘
v Tables (4) 1
=

hive_table Results (1) Copy Download results |
table_w_rowgroupsize_134217728 H Q Search rows 1 &
table_w_rowgroupsize_16777216 .

# v id v data v
upsert_batch

1 1 a

Views (0) 1

Athena 2£0|M CIE T EE AESI0{ O| Hive EllO|E S & = &LICH.

CREATE EXTERNAL TABLE 'hive_table'(
'id' bigint,
'data' string)

USING parquet

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

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

Hive Ei|O|E0| E& & 4 TtE|ME BEE

fjo

Z &5 Hive @F AHEHO] 2} TE|IME F7F5HAIAIL.

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

EHA:

2lZ¢eiol4 oto|z ol 36


https://iceberg.apache.org/docs/latest/table-migration/#migrate-table
https://iceberg.apache.org/docs/latest/spark-procedures/#migrate
https://iceberg.apache.org/docs/latest/spark-procedures/#migrate
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=

HEgLICH &, Hive

1. AWS Glue Data Catalog S &2 %“és'il'%w 1 Amazon EMR EHAEE
S 2l FEHAEAM

EF = Spark El|0|= H|EtH|O|E 2] §| BtE MEistK] DP“AIO ol sfi4
AEE £ U= UO|E|E Hive HIEIAEO] (HMS) & AHE5t7| M= LT

_|l'|1 °|'-|-

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

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

2. Iceberg Hive Z}EI 21 T3S ALE SIS Spark MME FHAAIR,

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

show databases
Last executed at 2023-07-05 12:24:26 in 35.03s

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

1 application_1686667730124_0002 pyspark idle Link Link None v

SparkSession available as 'spark'.

Type:  Table Pie

namespace

default

[e]]]
-

4. Amazon EMR 2AE{ 2| 50| HIEIAE 010 Hive E|O|22 S5 8t C}S Iceberg MR E AIE
AA|2. migrate

2lZ¢eiol4 oto|z ol 37
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AWS %] x|

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

%%sql =q
CREATE TABLE default.placeholder_hive_table (id bigint NOT NULL, data string)

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

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

%%sql
select * from default.placeholder_hive_table limit 5

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

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

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

spark.sql("CALL spark_catalog.system.migrate('default.placeholder_hive_table')")

Last executed at 2023-07-@5 13:00:06 in 3.27s

» Spark Job Progress

DataFrame [migrated_files_count: bigint]

%sql
show tables from default

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

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

A A "E!'Lll:l'

mlo

0| Mit= Hive E|O|E1 S UFt ?X|0l Iceberg HIEHH|O|E] o

5. 0+0|22l|0|ME! Iceberg ElO|2 2 ol S5t/ A|2. AWS Glue Data Catalog

6. AWS Glue Data Catalog & & O| & 43t Amazon EMR Z2{AEE CHA| TESHA AR

38
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AWS Glue Data Catalogue settings
Use the AWS Glue Data Catalog to provide an external metastore for your application.

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

7. Spark M0 M CFHZ Iceberg &2 AHSSHAMIL.

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

aws_workshop",
"spark.sqgl.catalog.glue_catalog.catalog-impl":

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

O|A| Amazon EMR EE= AthenaOilA{ O| E{|O|E & Z2|& &= U&LICEH AWS Glue

2lZ¢eiol4 oto|z ol 39
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O\I

%%sql
show tables from iceberg_db
Last executed at 2023-87-85 13:10:50 in 7.44s

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

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

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

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

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

» Spark Job Progress

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

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

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

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

Type: Table Fie Scatter Line Area Bar

id data

1 a
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https://iceberg.apache.org/docs/nightly/spark-getting-started/#creating-a-table
https://iceberg.apache.org/docs/nightly/spark-getting-started/#creating-a-table
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Query example:
SELECT * FROM Table
WHERE date > 2022-82-85 AND date < 2022-02-10 AND uuid = 1

l l

Unsorted table Sorted table by uuid
| uuid lower bound=0 uuid lowerbound =0 uuid lower bound =0 | uuid lowerbound =0 uuidlowerbound=2 uuid lower bound =5
| uuidupperbound=29 uvid upperbound=9 uuid upperbound=9 | uuidupperbound=1 uuidupperbound=4 uuid upperbound=9
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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 m Parquet 3004
s Cumulative lceberg [sorted)
i Cumulative leeberg [unsorted) | 37% |
2500
e Cumuilative Parquet 3180
2000
1500
1000
500
o - -'___.II--— .... _____.' — mill ———
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22

O| 22§ Z = Hive (Parquet) El|O|= 0 CiEF TPC-H HIX|Ot 3 & A& 20t E Icebergl| HHE E|O|= 1
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TPC-H 3TB - 22 queries

Amazon S3 GetObject API Amazon S3 ListObjects API
37,864
800,000 725.496 40,000
700,000 fsk 35,000
600,000 :% 30,000
500,000 25,000
408,766
400,000 20,000
300,000 15,000
200,000 10,000
100,000 5,000
0
Hive Parguet Iceberg Ordered Hive Parquet Iceberg Ordered
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https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files
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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()
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https://iceberg.apache.org/docs/latest/aws/#s3-tags
https://iceberg.apache.org/docs/latest/aws/#s3-tags
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://docs.aws.amazon.com/amazonglacier/latest/dev/introduction.html
https://aws.amazon.com/blogs/storage/restoring-archived-objects-at-scale-from-the-amazon-s3-glacier-storage-classes/
https://aws.amazon.com/blogs/storage/restoring-archived-objects-at-scale-from-the-amazon-s3-glacier-storage-classes/
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https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
https://aws.amazon.com/blogs/big-data/improve-operational-efficiencies-of-apache-iceberg-tables-built-on-amazon-s3-data-lakes/
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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https://iceberg.apache.org/docs/latest/spark-procedures/#rewrite_data_files
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https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/RewriteDataFiles.html#MAX_FILE_GROUP_SIZE_BYTES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MIN_FILE_SIZE_BYTES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MIN_FILE_SIZE_DEFAULT_RATIO
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#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#MAX_FILE_SIZE_DEFAULT_RATIO
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#MIN_INPUT_FILES
https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/BinPackStrategy.html#DELETE_FILE_THRESHOLD
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-creating-tables.html#querying-iceberg-table-properties
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-defaults
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-defaults
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html#spark-defaults
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https://docs.aws.amazon.com/athena/latest/ug/optimize-statement.html
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https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-creating-tables.html#querying-iceberg-table-properties
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https://iceberg.apache.org/docs/latest/maintenance/#expire-snapshots
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/MultiRegionAccessPoints.html
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AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

=

otu} x| o}o|AH I ¥aEE ZL|E|Z

Iceberg KA EEE ZLIE{E52{™ HEICIO|E HIO|E2 BEAM5tALI HHEE E|ZEHE M85t F
7R 20| Y& LICH X|E BIEEE Iceberg A 1.20] E T2 REST 2 JDBC FHEH2 104 A
o AFS E 4 QL

AAEH

£ A8 3= AWS Glue Data CatalogZd < Iceberg7t S715H= HIEHH|O|E] Ef|0|8 ol ZLIE{RS M
510 Iceberg El|O|E 2| #EHE mofeh = JU&LICH

DPLEZE2 d5 el & X siZo] o S efLICh o|& S04 Iceberg EllO|Z 2| TtE|40] U H
29| of 5 XS AlEtsto M2 o 2 2 SEE + AUsL

(]
Ch OlZH st 22| £ 7t 518 =& 0|82 2 E{Xle As EXIg & U&LICH

Hlolg & BLIER

CtS 32 AmazonoiM BHE El|0|& 2LIE|Z CHA|E2EE& 2 04ELICH QuickSight. Ol CHA|EE =
Spark SQLE At&5t09 Iceberg HIEIC|O|E| E|O|E 2 HEIStD &4 Tt = LU & AEZ(X|t Z2 Al
B X|EE HXMEgUCH JHCOS 0| HEE Y SHo 2 AWS Glue HIO|20| M ELICEH ot X2
2, Ch& O3 1 20| Amazon AthenaE& AH&310{ QuickSight CHAIEEE AMELICH O] HEE= AlA
ol EH ZME AlEstn siZAst= ol =F0| ELch.

Active Number of Files in Table Total Delete AVG Active Flle Size in Table Active Storage in Table TableName equals

Files
web_sales -

4 14861 M8 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
o 75 % oo

od| Al QuickSight CHA|EZ E &= Iceberg EIO|ZS 0 CHEH CHS 1 22 A M1t X|E (KPI) & =& & LCH

ElO|IE =& ZLIEE 67


https://iceberg.apache.org/docs/latest/spark-queries/#inspecting-tables
https://iceberg.apache.org/javadoc/latest/index.html?org/apache/iceberg/metrics/MetricsReporter.html
https://iceberg.apache.org/javadoc/latest/index.html?org/apache/iceberg/metrics/MetricsReporter.html
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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
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https://aws.amazon.com/blogs/big-data/interact-with-apache-iceberg-tables-using-amazon-athena-and-cross-account-fine-grained-permissions-using-aws-lake-formation/
https://aws.amazon.com/blogs/big-data/interact-with-apache-iceberg-tables-using-amazon-athena-and-cross-account-fine-grained-permissions-using-aws-lake-formation/

AWS THA x|E CEo 22 #30lM otk x| OOl AT AHE 37| AWS

Otu} x| O}O|AE{1 2| & X O} F|ERX{ on AWS

Ol SO U] B, UB A2 2 AERIY HOK SUE AP SO Hol22 ¥E ciY

oH, =2

AE MBI 2= ALHIE

Ji
Q'I_l
rr
0=
]III
2
)
rok
2
11

i
OI-J
o
r
]

OFZF LE ®E

Ol 7H8H 2] ALS ArBllollA] Iceberg OIS0l THY ¥ EH9IZ AIS 7He 7EiE &2ISHChD Jhateh 2
& LITH 2 Bilols T El0lZ 0l wakshol st B HHl0|=R ZEELICH U ol B #Y T
# 71% ClOJEI7H £ AIEILIC Of AILFEIQOIME CHETH 22 of 7K L TAS A8 sHs X0l 24
Lict,

&1 Ol oAl iUk 2/Mo] 2AS ClolEf W 27 Abgrof mhat ZatELICH

=]

Data source Data ingestion Data consumption

M

ey | [T

AWS Glue

Amazon EMR
Batch updates Data Catalog S i®:

h 4

Raw storage ag
v Amazon Athena
—_—
4 &
AWS Glue ETL Mutable lceberg
lceberg/Spark data lake

Y A

oo

« Apache Spark E{A 3 = 128MB 83 EH?|2 C|0|EHE AM2lst7| HEo Tt 3 7]: 128MBRILICE.
« M 7| R copy-on-write O] 7}0|=2| &R E0f| M XfAM|S| HHIHZ 0| 0] M2 L A2 HIOIHE 247|

2|xM3tEl wAlo 2 Hashe o 80| Eluo

Okzh U %2 72



AWS Tz x| 2l ChS 3 22 8ol A otmhx| ol O|AH T ALE 37| AWS

o TE|M Hd: 14/ THA 9|
Cllo|Eqod| CH&H &%l Efloj&8 AZH
Argol et e 27| 2

e e A AT

|2 oI E 74 Rt #ElskRIg X[ 214740
T AELICH MEIMIS SE= A8 AlEel 2F

HIO|E{ 7FEF 2 3: AWS Glue Data Catalog

U M2t Hel AAlzt =&E Aest ool gllol3

K

Amazon S30{ T|O|E{ BJ|0|3 & =2 H|X{L504 AIA L x| Ztof Hi x| & AEZ|Q C|O|E{E 28 &
2= Ql&LICt o} 7|Elx] Ctolo{a Tt ME HE = AWS E 21 AHA|IZ Apache lcebergE AFE8H E
A M Of|O|E] 20|32 5 2! Amazon AthenaE AFS 8t Al 7t OIO|E SR E EZSHAAI2. AWS
Glue AWS Lake Formation

Uz x2lek el AAlzt =&l A7 e dlolH Bol=2 73


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

AWS THA x|E ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

7|04 R}
O| OHLHME &M, AWS 38 = 2 ZAEFH AIE 2 Ch3at &Lt
7|04 &}

. slEEA 2EEA, S 0lE
olE|o} = (EFE) OIS, &3 M
0

£FEMoIF[HE
A OlZ|HIE H|3 2|0, ofd2|EIA
7F|HE 2l O|o|E

O

)
o« LOIME A AXZEQ0o 7Y

ALE AF|THA, S2MA

« AE|OH MELL ERMAO ,

« Aun AK, £F M4 ot 7" E, BH[OE & ETL

. DEAlAZ 2R, &R MA O F|HE, 2222
- B EHEA ofdZ|ElA o} 7|HE, Amazon EMR
- M2ZFH 7122 F, £F A ot 7[HE

- QLIEH S8 ol dEIBlA AHMERAE

. Jtol stz a2 MA of7|=HE

. AXo} Apjeh &R MA of7HE, AE2|Y

- OlAOY OFE2R2=Z, £FMHA ol 7|HIE, o284
. T AB0], AHMEIAE 25M o} 7|HE

. ALE| Dlsve}, 22 M4 of7|slE

2[R 01

« 2] Alo{A, o}OFE EMR A|L4E OHL| X

ZICt 2314, ol0tE EMR AHEEAE

o|¢t Mlojo{4, ototE EMR C|HE

Z EMR X& &2| C|HE

Mol& HEY=, =E2HE OjL|X{, AWS Lake Formation
Ot Al Ol+72F, ofOFE Redshift T2 = E OHL|X

Eetciol2 E2tEZ] YHo|H £ M ot 7= X B oiL|X]

FIZ2E| ZetHZIE, ofd2IElA o 7|’ E, Amazon EMR

HIL|E} Ooft A ofm

75



AWS Tz x| 2l ChS 3 22 8ol A otmhx| ol O|AH T ALE 37| AWS

- Hof, 2ZEQo{ JHE AX[L|0], Amazon EMR

- H|XMO| M¢l, Z2HE oijL|X

- Ol Z2|E| jlolg, ototE S3 ZE2HE OiL|K]
- E2| 22t2, MLE ofLIX, AWS Lake Formation
- Ot% EtOY, £FMA ot 7|HIE | O|0|H

« 23 M, ME obFE ofL X

76



ChSo &2 g80ilA otmt x| ot Ol AT AFE 37| AWS

T2 W A0 MHEI0f UALICH B3 Cio|Sof CfEt FRIS WO

dE cy

_ 2024'A 4 30

77


https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/apache-iceberg-on-aws.rss
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