adws

£ Apache Iceberg L AWS

AWS FUe*E %

Copyright © 2024 Amazon Web Services, Inc. and/or its affiliates. All rights reserved.



AWS HE RS £ Apache lceberg EfF A AWS

AWS MSEMIES: £ Apache Iceberg EEH AWS

Copyright © 2024 Amazon Web Services, Inc. and/or its affiliates. All rights reserved.

Amazon FIEFRFE L AR A BB FEMIE Amazon WERBRS , AR BLEAATRESIEEZFE
&, BRKIKS Amazon WA REH., PIEIE Amazon HEMEMBEIRO AR BFIEENMT | XL
FrE& T BEME T Amazon., 5 Amazon BxBk=iH Amazon #Bh , th AIEER 2 aNkk,




AWS HE RS £ Apache lceberg EfF A AWS

Table of Contents

1111 OO 1
€= PSRRI 2
i Ll = OO STR 2

Y ool Yol (o= o =Y fo I 1 OO 2
AWS TEE APACNE ICEDEIG ...ttt e eae e en e ennenes 3
Athena SQL AHY 1CEDEIG FRAIT wviieeie ettt ettt eee e 5
LB S =R 5
L= el SO 6
FEREAN CTAS BAB BRI MR EIE . oo, 6
A, BRI BREIE .o 7
01 1T SRR 7

B T 2 TS 8
£ AMazon EMR FEF 1CEDEIG .....ouviveiveeeeeeeeeeeeeeeeee ettt e et eete e eneateeeennans 10
1B - RO 10
5 Iceberg I AmMazon EMR BEBE ..ot 10
£ Amazon EMR FFFE Iceberg BIFATET .ottt 11
FEATDE EMR Studio ZEIBANERAE .....ooooeeeieeecee et 11

£ Amazon EMR ARIZETT Iceberg BRIV .....oovieceeceeceeeeee et 12
T B EMIR B R E T B oo et 16
TE 1CEDEIG M T AE AWS GIUE «..eeveeeeeeee ettt e et e aeaeneetente e eneeaeeeeaes 18
L3zl UoToY Y=Y o -~ RO 18
Tzl = B (o= o =y N NPT 18
B B e T E BT oottt 19

T EIRE DT JAR SUHF oo 20
Iceberg B9 Spark BLE AWS GIUE ......ooueeieeeee ettt ete e ene e, 21
AWS GIUe T E BRI E SR RE ..o 22
G I o1 ) TR 24
BIZEFIEAE 1CEDEIG TR ..ottt ettt e e et e et e e ete et e eee e enesteseennens 24
FEF SPArK SQL ..ottt ettt ettt et e et eanate et e e eneaneas 24

FEF DataFrameS AP ........ocooeieeeeeeeee ettt ettt ettt ae et ene e 25

Lok OO Y= (o B e ol O R 26
Lok OO Y= (o B e ol O R 26
BHIBR Iceberg FRABIBIIE ...ttt 27
e €O 27




AWS HE RS £ Apache lceberg EfF A AWS

BB P BT TR AT ettt ettt ettt ettt et n e e e e, 28
B P B T T .ottt 29
T B TT BB .o e e 29
fEF Athena SQL AEER 1CEDEIG FR .....ocveeeeeeeeeceeeeee ettt e et e te et enenesteeeeneneeae e 31
B N T T B B R oot ettt ettt ettt ettt 31
K R R 3 A oottt 31
K T B A ettt 31
L3z I oY Y=Y o = RO 32
FFIETRIETB T 1CEDEIG oottt e e 33
B I B ettt 33

T B B I A et 38

T R T B TR B .ottt ettt 39
Rl 1ceberg T A U B BRI SR B .o et 41
R R E TR ettt 41
R I I B ..ottt ettt e, 42
0 R e e ———————— e e e e e e e ——— 42

B B A RIS e e ettt 44
R T e T T B ettt 45
R T T T T BT R B oottt et ettt e e 46
FEFD ZSTD FEZR ..o oo et e et ettt e e e e 46
BRIBIEENTT ... e ettt et e e e, 47
R B A B ..ottt ettt e, 49
R B BRI D B R TN .ottt 49
R T T T T BT R B oottt et ettt e e 49
B T T T A B TR oottt 50

R T e ettt et 50
B O3 B B ittt n ettt 51
TE BB BRI SEARER Lot 51
BRI BRIMIL ST .ottt ettt a e ettt s s 54

B P R R TR AE T R oottt ettt 54
i T PP 54
B BT 0 oo ettt et 56

£ Amazon EMR L Spark BITEZBT AWS GIUE ....c.ooveceeceeeeeeeeeeee e, 56
T TE Athena T T EE R ..o, 57

B D TR S I oottt 58
TE Amazon S3 HE B KLU T E T B oo 58




AWS HE RS £ Apache lceberg EfF A AWS

B LEBU IR (HTTP 503 SBIR ) oooveeoeeeeeeee oo e ee e e es e eeee e 59

5 lceberg B BRIERBRAREABIBIE ..o, 59
BEEFIBIIE AWS [XIT .ottt 59
oy N A = PP 61
e TP 61
B B R g ettt n e 63
SR RPN 64
pr= B RN L= R 65
e = ¢ RO 66
i 3 RO 66
S T AT S AT R A A BB i oo 67
0 ST TR ORI 68
1 SRR 69
B =] 7 TSR 71
TR B R .ottt ettt ettt ettt e et et et et et e e et et et n ettt ean e e 72
e e e eeeeeeeeeetaeeeeeeeeessseeeeeeseetsseaeeeeeesttetaaeeeeetetta—aaeeeeeett—aaeaterett—aaaeeeererrns 72

A et e et eeeeetiaeeeetaeeeeetaeeeeettaeeetttaeertaaaeeeeataaeeretaaeeraaaaaeranan 72
PRSP SRRRRR 75

K e eeeeeeeeet——eeeeeeeeet———aaeeeeeeet——aaeeeeeeett——aaaeeerera—aaaaeerera—_s 76

DD e et eeeeaieeeeetaeeetetaeeeetaeeeetteeeeetaeeretaaeaertaaaeerataaaarenan 79

E o e e e e et eeeetaaeeeetaeeeteteeeeetaeeeetaaeearataaaraaaaeaans 82

e e e e e e e e eeeeteeeeeaeeeeetaeeeeetteeeettaaeeetaaaeeerttaaeeretaaeerttaaearranns 84

L TSR 85

H o ettt ettt et ee e et eeeeaieeeeetaeeeeetaeeeetaeeeetteeeeetaeeretaeaerraaaaerrtaaarenan 85

ettt ettt eeeeeaeeeeetaeeeesaaeeesesieeesettaeeesttteesetaaeeerttaearetaeaeetaaaeretaaerrraaaaeees 86

L e e e e eeeeeieeeeetaeeeeeeaaeeeeetaeeesetteeetttneeeettaaeeeettaeeeretaeeertaaeerraaaarenans 88

| PP 89

L PSR 92

P et e et e ettt e eeeateeeeetaeeettaeeeetteeeeetaeeerataaaertaaaaarnns 95

Qoo e e e et eeeeeeeeetaaaeeeeeeetttaaeeeeeeetta—aaeeeeeett——aaeaeerert—aaeaererrranns 97

R e e e et eeeeteeeeetaeeeeetaeeeeetaeeeetaeeeetteeeretaeeeetaeeerrtaaaerataaaarenan 97

S SN 100

L PP 102

U e ettt e e e eeeeeaeeeeeteeeeetaeesetaeeestteeesstaaeesetaaeeeettaeeettaeatetaaaerrtaaaarrtaaaares 104

N e et ee et eeeeeteeeeetaeeeetteeesetaeeeesttaeeeettaaeeeetaeeeeataaeeretaeaaeraaaares 104

N e et e e et e ettt eeeetaeeetetaeeeeettaaeetetaeeeetaaeeeeataaeerataaaeeraaaaees 104




AWS HE RS £ Apache Iceberg £/ AWS

Vi



AWS HE RS £ Apache Iceberg £/ AWS

£ AWS LA Apache Iceberg

I 5% Web Services ( FREk#E )
2024 £ 4 B ( XHEFAEIEF)

Apache Iceberg @ —fFR&RERN , IERSHENERECREE, AWS L 5# EMR AWS
Glue. Amazon Athena 1 Amazon Redshift &2 #T R 552 3EXS Apache Iceberg FIRAE X1 , EHtLE
AT LATE D O B B 124 AR SS (Amazon S3) 2 L RMEB R ZHIE M. AWS

AEARIEREMS T BRI A ERTERAR Apache Iceberg 15 S AWS RS , A S EEMILK
AFNHERER AWS BBt K AEIZ1T Apache Iceberg B R ESRERM B

IS ER TAEMEE# A Apache Iceberg B9 A AWS |, NBERIEFF #41F A Apache Iceberg B3 F
AR EEER{CFIFRIA Apache Iceberg THEAZNWSRAF. AWS

EAREmRMSP :

- DREIEH

« Athena SQL FH) Iceberg &AI]
« 7£ Amazon EMR # £ f Iceberg
« 1£ Iceberg T ¥ AWS Glue

« £/ Spark 2Bk ILEK

- f£/ Athena SQL 43 Iceberg &
« {1t Iceberg TYEE M RIESERE
o WBEIKLTIERE

- SRERA R

- Z2ERY

- BIR

- EE
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SR A €y
AT TS HRA G

A, A BUEMREEMS , BEARFRBENRERR—. SN ERKERERERE
RESHCNESRLEEE  AFXERER T AEREN S THERR , Ml & iR E 2 ABEL
B, oM. NSEFEINERIATERE (Al) , UABBIESEFNRE,

REFXLHFL , EHARITWBFERATREARUSEFNIIE, BIEHTFREFE, -3,
PFRE MR A (ACID) L BIFEY , BUREEXEENTREASHTAENEARERTLTHASF
AMBERR MM EBERIE, BEHTHNUATIRRREERE

« BEEWSHRHEFENTL , 1T RIS IR 3 E#H MM B

- EREKIBETNIXENB+ TN Xt EEEREEE

« BRENHRBEASRMREERNHE -3

« BEBEAREERFEDIR KM BIER A

- HRE (B2 ) EBEREENERT , MENENERTHIELTREN

XL HENEEERIEHIR (CDC) FAFIFEERINEE , HESBI, BURM BRI R LR ZEAE
KWRAH , XARSSBRETER,

ERAE S Hive A RNBIEHNIEXNBNXHNBEARE, XESERMMERMELSSI, ot EK
B, Wi RFBRENS ACID RGP RMAF REFIMRIE , ABERBIEHTEEN — B,

NTHEERARXLRE , Apache IcebergiRfit T SR LIBIREAIRE , ALK RN MERE
T, B MXIFELFRBENRE ( HlL 5D & £ 76 RS (Amazon S3) Service ) E# 1T,

Apache Iceberg 4"

Apache Iceberg 2 —fFRRER , EEBREHNRPEMUGNABEBEESIBRFECEPERANT
B, BT RY BAMAEMZI , IEEEEEBEIHE GB R, KLUEN—EFEHAR .

- MR, EFMEH, lceberg TEFATHRIFECENIRE SQL s , ATHERR.

o REBEAHITRIFSRIFE. Iceberg FHFEMD XMINRE BB RN THIE , 5IZBAIUAFERIXL
TERERMRAKFZITEANRE,

- TEMWEMET, Ilceberg ZIFHFM, MR, EMREGEY , MA~=E£E8ER,

NRBF PN S RAH 2


https://aws.amazon.com/s3
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s PXHEE, BEHRBEEITREINTIL , BUUEHRRNDXHB. Iceberg XFFE RN KM 1T
DX, BEXFEEETXPRMIIENEE D XFMERS,

« BEOX, LIWEAMEBENFABENS X, XHEAFRTLT BROES XETHESHHRM
N LR 2R o

« RAEDR. AP AUBEIRE 23RS BRSRIRIELY IE [,

o NZRIT. AP AIUERRNSE EATRE,

s AFIHLNRE. REARFEFHEN , AL EEXKZF2FIRIIARRINER,

« HR¥ER, Iceberg FRARMHARRATZSERGHY, MRREFR , HH—UEEXRNERHAR
Zo

o FIFANXHER, Iceberg THFZTARXHFE , BIE Apache Par quet, ApacheAvro #l Apache
ORC,

BEmMEZ , A Iceberg R BBHIRTES B, BE., HENEMET, BRXEHENR
ftt Iceberg THEEMEZER , S Apache Iceb erg X4,

AWS X #F Apache Iceberg

Apache Iceberg HRITH T REIBAEAELR R T S EMR, W 5# Athena, Amazon Redshift
AWS RS FRMEZEF, AWS Glue TE#E%L TET Iceberg BWEIE NI LS E RN,

Sources Ingestion Ingestion Consume

___________________________________________________________________

1 1 1 |
1 1 1 |
1 1 1 |
: 1 1 1
1 1 I
1 1 —
' : Batch | N |
: 1 atc ! 5 v oo 5 Amazon Redshift !
1 p 1 1 1 1 —_— = 1 1 1
ai’ Al EMR
: : : mazon : : DAEV%GJUF AWS Lake Formation : : :
1 1
| Amazon S3 : : : : e maed : ! :®2 :
1 raw storage 1 1 1 1 1 1 1
1 1 | 1 1 I
I : I ] | e e e e e e I I A A I
1 1 v 1 mazon Athena
1 : 1 : 1 :
1 1 1 A4 1 1 1
1 | 1 | Store 1 |
: A ! ' AWSGlLe ETL | P mmommsoooeooooooooos ! !
I
! —— 1 ! i ! Apache Iceberg ! ! I
e 1
: : 1 : 1 1 : |
Amazon Managed ! ! I ! ! Amazon EMR !
: Streaming for | Streaming | N | : —— | : |
1 Apache Kafka 1 1 >’_,---— | 1 . 1 1 |
| (Amazon MSK) T . f : g E | 7 !
: : : Amazon Kinesis : : Amazon S3 : : E@ :
| ! | Data Analytics ! : Iceberg dataset : ' |
: : : I : : : Amazon SageMaker :
| I_____________JI e e e e e e e e e e e e = —— 1 e e e e e e e e - o 1
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https://parquet.apache.org/
https://avro.apache.org/
https://orc.apache.org/
https://orc.apache.org/
https://iceberg.apache.org/docs/latest/
https://aws.amazon.com/pm/emr/
https://aws.amazon.com/pm/redshift/
https://aws.amazon.com/athena/
https://aws.amazon.com/glue/
https://aws.amazon.com/pm/redshift/
https://aws.amazon.com/athena/
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UTHA AWS RS RRHIERE4 Iceberg &£, B8 —% AWS RS A LA EIcebergi#t {TRIER ERETS
T BlcebergEH TR B,

- Amazon S3 EEHFAME, WA, AT EM. R, SAMNTITHE  RUBBRESNRE
. Iceberg MIRITHMMEERSW S S3 TTEERRE , H A Iceberg XHHH I HHI1F% Amazon
S3 EERM X #.

« Amazon EMR 2 —f X¥IER RS R , £/H Apache Spark, Flink, Trino l Hive EFREZE , A
FFRFTAENKRELE, KEX2HFNEFEST, L5 EMR AIEEEXHWL S#sE % iTE
= (Amazon EC2) 8., T 3% 3# ¥4 Kubernetes Service ( L B EKS ) i &% EMR Serverless
t£i=1T, AWS Outposts

« Amazon Athena B —HE T EERNETRFZHERER DRSS . EXFHTHRERAXHERENX , H&2
T —fEL, RIFNFRRDFTFBE PB HEIE. Athena J9 Iceberg FYIEEL, BIZIRIT. BA
M DDL BEWRMHAFREXRE , HFFHEA AWS Glue Data Catalog F Iceberg JTEIEE,

« Amazon Redshift —1 PB FN=HFELE , XFETEFNELRSZJ[HIFLEDT. Amazon
Redshift Spectrum T LA ZE f)5F it 7 176 AWS Glue Data Catalog £ & # S3 £ #I51EP
. Redshift Spectrum &% # Iceberg FiEHE R .

- AWS GlueR— I LTRFB|HIFEERRS , TUEENHEIN, E&, BIHIFNEHKE SRR
., BToW. NEEEI (ML) MRARFFA. AWS Glue 3.0 RESMAZIEFHIE N Iceberg
EZR, BAILAEA AWS Glue X Amazon S3 H#Y Iceberg RMITIREFME AR/ | th o] LA A kAL

 Iceberg &, AWS Glue Data Catalogit X FHMIRIE , FlaniE A, E#. Spark EifJfl Spark B
Ao

« AWS Glue Data Catalogi2#t X 1% Iceberg ZRH 5 Hive TTEMRANEIE B XK.
« AWS Glue TEMZFIRME T EFEM Iceberg KA EBI{LINAE. AWS Glue Data Catalog
« W5 SageMakerx &M Iceberg 1§ NI S# SageMaker ZhEER & 7 & TIEEEE,

« AWS Lake Formationi2 {18 B M #E 4H &Y 15 (R R SN PR R 15 [ 538 |, ‘@FE Athena = Amazon
Redshift fEF#Y Iceberg ®o Eift4 T AR lceberg RN REX3F |, HS @ Lake Formation 3 #%4,

AWS RHZ T Iceberg RS , BEREFMEXLERSEL T AEENERE, ATETERELE
# EMR 1 Amazon Athena SQL L/ Spark ( #tEH AWS GlueEHWLERE ) o UTHBIRENET
Athena SQL # XY Iceberg KI5,

AWS 3X3# Apache Iceberg 4


https://iceberg.apache.org/docs/latest/aws/#s3-fileio
https://docs.aws.amazon.com/lake-formation/latest/dg/working-with-services.html
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FF R {E A Amazon Athena SQL ##Y Apache Iceberg &

I S5 Athena 73 Apache Iceberg RIEHE X%, BR7TIRE Athena MR AITE 2 HIFIREY ARSS KRS
HH\  BEEAMEMSREREBEITEA Iceberg, AT R E A UMMIE Athena HEIB R, Bx
BEEZEER , BSHAAERMEEMNEA Athena SQL 43 Apache Iceberg o

B AE AT RS2 E £ AWS ]2 Iceberg ko XLERE AT LATLLEMNE AWS RS, EEA Athena
SQL BIERIIE— Iceberg Ik , YRATLAGE A L FREEARKT,

CREATE TABLE <table_name> (

col_1 string,

col_2 string,

col_3 bigint,

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

"table_type' ='ICEBERG'
)

LT ETIRME T 7E Athena F8IE D XKD XH Iceberg R RHl, BXEZEE , ESH Athena
X EFEMAN BB Iceberg %o

BIERD XBK

LAURRAIE A B EX MR SQL %3 |, LUE Athena 812K 25 XK Iceberg R, &0 LU LB G178 AN
Bl Athenaconsole W E#f4wEIT P UUBIER,

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'
)

BIEARD KB 5


https://docs.aws.amazon.com/athena/latest/ug/getting-started.html
https://docs.aws.amazon.com/athena/latest/ug/querying-iceberg-creating-tables.html#querying-iceberg-partitioning
https://console.aws.amazon.com/athena/
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BXxERAERYRBERMN step-by-step 8 , iIESH Athena XIREHFM AT,

BlED XK

LT ERER Iceberg W B R 7 XBESRIE B MR D XK, EERAday () BRMNERBIIFIRELE
B X (EMAdd-mm-yyyy1&X ) o Iceberg TR EFENBFEEPHFHS. Ak , ZERELE
AR E R HIETEIEHRAER

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'
)

AL CTAS BB RH M TIE

FERIJLT D XKD XRBIH |, Iceberg REBIENZEKR, EALAEHINSERT HMERGEE AFLIEMN
HIERD, RE , BALLEHCREATE TABLE AS SELECT (CTAS)BAKEEANSBAGIEBELN
H g2 Iceberg &,

CTAS & Athena HH|BERATEEMEAPMBBBENRESLS N, UTROIEAT WAIFEA CTAS M
Athena R HIEL A Hive/Parquet &k (iceberg_ctas_table) /% Iceberg % () 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

ET#HAEX CTAS WEZEE |, {55 Athena CTAS X #%,

RS XE 6


https://docs.aws.amazon.com/athena/latest/ug/getting-started.html
https://iceberg.apache.org/docs/latest/partitioning/#icebergs-hidden-partitioning
https://docs.aws.amazon.com/athena/latest/ug/ctas.html
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BA. B A EREE

Athena X ##EFUPDATE, MERGE INTO. H M iBAFFEIEE A Iceberg RINSERT INTOMAREH
o DELETE FRO

JEE : UPDATEMERGE INTO. , }#DELETE FROMfEAEM R merge-on-read B 5%, Athena SQL
B 81 X #F copy-on-write X fh 5 3%,

Bl | LA TFiEAAFINSERT INTOME Iceberg RIFMEKIE

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;

s

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

BREZFEER , 5K Athena XH,

=ik IR

IEAILAE A Athena SQL XY &K Iceberg RZ1TEH SQL &ifl , INFIEMY RBIFTRo

BRTEENEAI , Athena EZEFXT Iceberg RF TR ZERITEWR. WMHIAMR , &R LUEN =M
BR Iceberg REKRFE XM AILF , REL T B EEA R ZRITEABREN BB IIRE ID BEBKRNIBR
Ko

fltn , L TEAUEH T B EEPersons , AREERA 2023 F1 A 4 BENREE :

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

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

WA, EREAMBREE 7


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

AWS HE RS £ Apache Iceberg £/ AWS

s

Results (15) Copy ‘ ‘ Download results

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

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

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

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

BRMZERITERNEEZMEMRE , FSH Athena X1,

KL R AR A

REBIMNEENABTEA lceberg RFNELRSR | LRIMNERAM T FKUR FHEEFERNAT MR
ito

AT ERAEREEEERRIIEE | Iceberg I T BIBNABBEBNHN D EEH, XERTUERLE
BEafE , MEeEBITRIMHIT,

TEEIFENAEES T lceberg RIWALLEHN - AWS IRF A TEMERIMA FSXHTE Amazon S3
FEE,

AWS Iceberg table Storage
services anatomy layout
Iceberg =
catalog [ z db.iceberg_table $3://datalake/iceberg table/
AWS Glue {current metadata pointer)
Data Catalog
.................................................................................................................................. | - metadata/
| - vl.metadata.json
Metadata file Metadatafile |
@ @@ @@ @ | - V3 metadata.json
Metadata | - snap...
files | - snhap. 0]25 avro
| - ...avro
Amazon 53 Manifest list Manifestlist | dgzs avro
Manifestfile Manifestfile
__________________________________________________________________________________________________________________ I Y | - data/
Data ' | - partition_col=2023-08-10/
files @ Data [Data [Daia [ Data | - 3dh3.parquet
| file file fila file | - jd73.parquet
Amazon S3 | - gs62d.parquet

RNTTESY: =1 8


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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WEMR , KURBA=ZNEERAK :

« lceberg B3 : AWS Glue Data Catalog 5 Iceberg BEERK , ¥ TFAZHAHIRE , eRETHT
ERBNREIERE, AWSE Iceberg KR EMARS ( 6170 Athena ) fEF B FREHR TR HBIREBIR
R, UERSEARE,

- THIER  TBEXH  IBFEXHNFTREINRNY , ATREREN,. 2XEBRANBEXHNLES
BR , URIESITHEE , SINFRESIMREBXGPNIEENHR/NINEEE, XL THIEXHF
f&7E Amazon S3 FHYREEH,

- BREXHAEESNBEXHNIER , SFEEVE, &KX, XD, REMMEMGEXER.

« FRIREMTERXMHNERS, MERPFENAHENEN , FXEEEIRBRIMFHSE
BTFRALERAZSERRNBTENHHE.,

- THBEBXHTEBRE Iceberg RNER , BIEBLIIKR. £, »XaiE, REXGMEM
ATEBRTBIEN G,

- BIER  ZESE S TR NNBIBIERAXH, XEXHRAUURTENEXFE , 25
Apache Par quet, ApacheAvro #l Apache ORC,

- BIEXHTEROBIFICZE,

o MIBRSTHTE | ceberg A XT TR M BR A EFIRIEB 1T4RAT, Iceberg B M3 B AIMIBR 4 |, 4N
lceberg XHEHFTR, XXX H4 2 A merge-on-read BT RIERIEM,

ZNTTE S =1 9


https://orc.apache.org/
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 # 8/ Apache Iceberg

I 3 EMR f#H Apache Spark. Apache Hive, Flink # Trino 7 REZR , £ =imig it PB KM%
FAE, KEXSHWANEZES,

(® Note
Z38 8 A Apache Spark #E5 R~ 41,

5% EMR XS fIBRIED : T5# EC2 LM S EMR, W5# EKS LT S# EMR, IS5
# EMR Serverless I S EMR FF ML 5# EMR, AWS OutpostsE R & TER LR B %
I , %5 Amazon EMR & E B R E

ARASF T REFR B4

T 5# EMR ARZA 6.5.0 RESRARELE X 3F Apache Iceberg, BXRENTD# EMR ARAZHH
Iceberg fRAF|Z&K |, FHS R Z# EMR XA HH Iceberg MRAAFiEK, BEEEFTE Amazon EMR
FEH Iceberg BEFESEMARS , AT HARER LR Amazon EMR XL Iceberg Thak.

RNBWEAFEHARHH Amazon EMR A |, MEMNZ WK IFTMRAN Iceberg F2 2%, AT HIRB
AEIABEERIREFERN R Amazon EMR R emr-6.9.0,

{# Iceberg |2 Amazon EMR £

EHERET Iceberg WL G# EC2 L2 D EMR 58 , FREIL L% EM R AT HRARIT
B,

BHaME  EHNEHNEUT O RITEE !

[{
"Classification": "iceberg-defaults",
"Properties": {
"iceberg.enabled": "true"
}
1]
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https://aws.amazon.com/emr/faqs/
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/Iceberg-release-history.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-considerations.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-considerations.html
https://docs.aws.amazon.com/emr/latest/ReleaseGuide/emr-iceberg-use-cluster.html

AWS HE RS £ Apache lceberg EfF A AWS

ML 5% EMR 6.6.0 7F s , BRI LLUEERFERA T Si# EMR Serverless 3 Amazon EKS _E#Y I &b
EMR ¥ Iceberg TR EBBIEIN,

£ Amazon EMR #HFF & Iceberg R AT

E N Iceberg NAREFFT K Spark X8 , LA AFEAN S# EMR Studio , X2 —MNET Web HERK
FF&RIRE (IDE) , EAFTHEL D% EMR £8# LIZTHEEEE Jupyter EiEAEB K,

£ A 5% EMR Studio £ 122 85 iK

& A LATE Amazon EMR Studio Workspace iR AREMA LR EFRFF X Spark B ARERF , HiHX
Lo&E B A e fXE 2 B D% EC2 8 LY Amazon EMR S 5% EKS B LK isT R LA I
EMR, BXxELS# EC2 E AT S# EMR i%iE EMR FEN ¥ EKS ER T E# EMR & E EMR
BIi%ER | iES M AWS BRS 3T,

E7£ EMR Studio B/ Iceberg , iHRRBUT SBIRHE -

1. BBFEARET Iceberg WEFFTHIHIA , Bz1EHA T Iceberg B Amazon EMR &£#,
2. 1®E EMR IT¥EZE, XU , HZHIZE Amazon EMR Studio,

3. TFF EMR Studio Workspace Zie A HZITUTRIBIERNEIRARPE —NETKEE Spark &1F
LAfER Iceberg :

%%configure -f

-~

"conf": {

"spark.sqgl.catalog.<catalog_name>": "org.apache.iceberg.spark.SparkCatalog",

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

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

"spark.sqgl.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.S3FileIQ",

"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions"

}

He .

1£ Amazon EMR HFf % lceberg B AREF 11


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/ReleaseGuide/emr-iceberg-use-cluster.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-studio-set-up.html

AWS HE RS £ Apache lceberg EfF A AWS

« <catalog_name>ZfRH Iceberg Spark 2iEB FE M. FHEBEMRNBFREN , HIEEERSFZ
BRXBWAEREFHNSEXR. RE , ERBF , ENZEATELRENKSE (23 Spark
2EB B ) K5I Iceberg & , TR :

<catalog_name>.<database_name>.<table_name>

- <catalog_name>.warehouselg @R EF M BB THIEH Amazon S3 BEER,

« EFH RN AWS Glue Data Catalog , iEfFi&E<catalog_name>.catalog-impl
HNorg.apache.iceberg.aws.glue.GlueCatalogo XN FEMBEEN BXZEM , MEEMEH
W EARIEEEIE, NEREEHEMN “—HRFREXE WA T Iceberg XFMNFE B F.

- £/ org.apache.iceberg.aws.s3.S3Filel0 as <catalog_name>.io-implH 7 FH
Amazon S3 7 B LRI EHITE,

4. M , RGBT REMHEAM Spark NARF—# , FREZIEERHPRERFF K Iceberg B Spark
N AR,

BXRFEALS# EMR Studio 3 Apache Iceberg ELi& Spark WEZER , HZHEENE ‘B S#
EMR Lt Apache Iceberg S8, 5 ACID EFXMNETHEIEMN .

£ Amazon EMR HJZ1T Iceberg BR{u

NIREY Iceberg TESEFF & Spark MAREFRBE , IRUUEEMEZEF Iceberg B Amazon EMR B
BRMEIZTE (S0 Amazon EM R N E)EMEE ) .

SHM Spark 5 —# , BRI BRI RAMPRIUARE F X EET KIER Spark E£55K @ Amazon
EC2 ££8 t# Amazon EMR X T, Eiz1T Spark El , SR ELT Amazon EMR X#4TUH :

« X[ Amazon EC2 & £ Amazon EMR 123X T/ER A 3% 10 B9 81 LA R B AR I A 1 45
BB, SR EFHRERITE,

« BXI 5% EKS LWL S# EMR , i5ZRERIZ1T Spark E)ll, StartJobRun

« XtF Amazon EMR RS ES |, i85 TR,

UT&FRMT B4 Amazon EMR B FEIH R Bl
W B3 EC2 E#IE S EMR

B LAMERA LT S BIZR Iceberg Spark {Ei :

1£ Amazon EMR HIZ4T Iceberg BR{u 12


https://aws.amazon.com/blogs/big-data/build-a-high-performance-acid-compliant-evolving-data-lake-using-apache-iceberg-on-amazon-emr/
https://aws.amazon.com/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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1. BN ITEL ERIBBEUT AR Femr_step_iceberg. json:

[{

"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>=org.apache.iceberg.spark.SparkCatalog"”,
"--conf",

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

"--conf",

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

"--conf",

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

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

]

2. B BE N ABEAEREERE Iceberg BLEIET , EU4FE Spark 1El KYEL & X5

3. £/ AWS Command Line Interface (AWS CLI) 2R F B, Eemr_step_iceberg.jsonXHFi1E
B RPIETZH R,

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

Amazon EMR Serverless

=6 Amazon EMR Serverless 123 Iceberg Spark 1% , E AL TS : AWS CLI

1. BN T ERIBEEUTABMN X tremr_serverless_iceberg. json :

"applicationId": "<APPLICATION_ID>",

1£ Amazon EMR HIZ4T Iceberg BR{u 13
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"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"
}
1,
"configurationOverrides": {
"applicationConfiguration": [{
"classification": "spark-defaults",
"properties": {
"spark.sql.extensions":
"org.apache.iceberg.spark.extensions.IcebergSparkSessionExtensions",
"spark.sql.catalog.<catalog_name>":
"org.apache.iceberg.spark.SparkCatalog",
"spark.sql.catalog.<catalog_name>.catalog-impl":
"org.apache.iceberg.aws.glue.GlueCatalog",
"spark.sql.catalog.<catalog_name>.warehouse": "s3://YOUR-BUCKET-NAME/
YOUR-FOLDER-NAME/",
"spark.sql.catalog.<catalog_name>.io-impl":
"org.apache.iceberg.aws.s3.S3FilelIO",
"spark.jars":"/usr/share/aws/iceberg/lib/iceberg-spark3-runtime.jar",

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

2. B BENEAREE R Iceberg BLEIEI , SX4FE Spark 1 Bl & L4
3. FEARZEN AWS CLI, Eemr_serverless_iceberg.jsonX#FiER B RFETHT :

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

EF A EMR Studio %A [ % EMR Serverless 1% Iceberg Spark 1£55 , iHHITUATIRE -

1£ Amazon EMR HIZ4T Iceberg BR{u 14
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1. &8 A mazon EMR TR 55 85 SRS Y 15 BR 3 1T R 1,

2. EBLE Job , iEEANRMH Spark B Iceberg BL&E , AWS CLI H#BE X Iceberg HIZRHE RF
B, BXIFARRA , FSHLE# EMR XHFHE Apache Iceberg 5 EMR Serverles s Bl &£
Ao

I 55 EMR ERYYE 5% EMR EKS
ERETS# EKS L@ S EMR 23 Iceberg Spark 4E)L |, & : AWS CLI

1. BN TR LRIZETEUTRAENW X Femr_eks_iceberg.json :

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

1£ Amazon EMR HIZ4T Iceberg BR{u 15


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

}

}

2. B BE A ERE ERE lceberg B B %I |, 55X Spark /Ml B ELE X4
3. FEARREN AWS CLI, Eemr_eks_iceberg. jsonX#HFENE FHETUTHS :

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

BXREFEMHER , HSH EKS LML S# EMR X H EKS E£5F Apache Iceberg 5il i EMR &
BLfEA.

5% EMR B & {ESRER

ATRM T £ Amazon EMR HiFE Spark Bl SAM{E{LE Iceberg RIZEXMEBE ABIEN — Mg, BX
Iceberg FEMRERE , BZHAEMEHEMN “REXK H5.

- FRAKIFRANITDEH EMR — I 5# EMR B3 5% EMR Spark = ThHRMFFFEENAM Spark
1t AWS BNFRAEIRS Spark E1TAT 5| ZHHEE,

« REW Spark TEARBEREEMEN — Spark TEARATEEEFRRXENEERFEETEHN
EMLAFAE , AFBRBEMRE. Amazon EMR X#FZfsLfIE R ( flmit&ERL, RFEHEL, BRE
ME#EMEL ) , WHERFBERENLEER, EBAFTIEARN , RNEBNEEAENSFIZER
( 530 M5 5 m6g ) #ITEAEN R, %= CloudWatch R B Ganglia 1 Amazon HIRERZ (OS)
A YARN B , BEBEARTHRSEMA (CPU, NE. BEHMI/0) , RABRBRAENEH,

- % spark.sql.shuffle.partitions — f§iZspark.sql.shuffle.partitionsEBMiZE
NEBEPWEL A (vCore) EMMZENFZEH (BFEHN vCore BN 1 B 215 ) . HEEARH
MBEPXEABADEENN |, LiZRESENM Spark WHITE. SEBAZBNEREEUEBER
&, MR 2 X33F.

- BARETB-XNF/LFmERS , BRNBENESARET BNISIE. B2 , MRENITEARK
EEUTNNER , BNENEZABHT BN E. BARETERE , BNENEEAZNE
KBIKFEEE. HENEXFIBATESTR , MARROBETR. FAZNEXGI , EEASE
MNBASI BB SRS FIZE R SSBIRA S , SABRFEMN B AT A1,

T 3% EMR B SR{ESERE 16


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
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-supported-instance-types.html

AWS HE RS £ Apache lceberg EfF A AWS

- RUTBRMEAI BB — /48 (EN ) RERSAKE  sRELEN—IRES /) , EURARND
TR (KUMBAF)WREF , FEEBEERIT equi (=) BEE. XIFRT2AMBBEZ NI EERE
RE, I"'BRERBRIMMRENGHER BIARNEFTINREIETR. THBIRTE , ERENHER
ITER. HTRFRAT A Java B (JVM) F | KL 7] BUE A I 7 B R IR B 3R S A B A 3
HEXRBREH, TBRETRASEE , BNEIEBTHEED.

- FEIRIER — MRLIFUE (GC) BHIRE , ATAZEBMIINN FTHRKER TR E G1GC
LURBEHFHMERE. B/ GC thae , AT GC S 8. ERER GC thae , BLAILUER Spark A
FREXH#ATEZR, BRABRLT , GC AN NTFTHFTESLESTHRIER 1%,

T 3% EMR B SR{ESERE 17



AWS HE RS £ Apache lceberg EfF A AWS

£ Apache Iceberg FF T4 AWS Glue

AWS GlueR —I LRSS H/BIREMRS , IUERMIBRI, HZ, BINERKBSIPIRENK
&, AT o4, #2823 (ML) MIRRAEFFR. B9 0IhEEZ— AWS Glue R EREW LRI £ BA5FK
BT MITIREL, B (ETL) BF. SBPTHHEHTHR, BFE, FEHE , AEEH
BT MBI R < [ 7] S B 3 R

AWS Glue 1E)LfE A Apache Spark =% Pyth on 2 1TH H$RE L FIRIBENEIA. AWS Glue EiBER
DE#MLEERN TET , tTRERNEFREX TET,

£ BIZE Iceberg EMLET AWS Glue , BRIEHIARA AWS Glue , BRI LAEF R4 Iceberg ERX B E X
Iceberg MRAFF Iceberg i $i It AN 2 iZ Ak

R4 Iceberg £

AWS Glue 3.0 1 4.0 RAREZFESHEBIERK X |, Hlin Spark F#HY Apache Iceberg, Apache
Hudi # Linux Foundation Delta Lake., AWS Glue BtERKIIEEREL T R EPFERXEELRMENE
BB AWS Glue,

EHIEH AWS Glue 1Bl /5 A Iceberg X3 |, iFREEN : NIEH AWS Glue 4R RES ¥4
FBRIETF , R “SREM" TH “ELSH K RAEHBAREN , HERENiceberg, --
datalake-formats

MREFEREREQMEMEL , MATAERAL T%%configureBREE — N ELREFAETRFEESH :

%%configure

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

}

FRABENX Iceberg R

ERLEERT , BUEEERENESH Iceberg IRAMIZFIN , HIZRBECHTERNEHRTHE, 5
m, ARENE SRR LA BB FT SRR AE IR A0 15 R PR . EJF4SEM Iceberg IiRASEL S A
AWS Glue , oA BENEEESH B M JAR X4,

AR Iceberg 5K 18


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

AWS HE RS £ Apache lceberg EfF A AWS
A BT EES

AWS Glue XiFiE#E:R , XLEZRRMENARBE , AIHEHEPHBIEFH AWS Glue Studio, &
AT LT 8 R Y 3228 AWS Marketplace , th AJ LABIE B & ST RS,

(@ Note

AWS Marketplace 12t T Apache Iceberg iE #3288 AWS Glue B2 , BINBIER A B ESUE
32T, LUREERT Iceberg RRARHI 32,

Bign | EA Iceberg MrZ 0.13.1 BIEZFFEERR , FRITUTIER

1. X #iceberg-spark-runtime-3.1_2.12-0.13.1.jarbundle-2.17.161.jar, MLt
ffurl-connection-client-2.17.161.jarZl Amazon S3 Ff&if. ERILAMAERIEY Apache
Maven 7 & T 80X £ 30 44

2. FEAWS Glue Studio ##|& £ , BIEBE X Spark &E#Z5 :

a. ESMBERP , ERBEEE., (NREEANZIERSHR , FER EER. REEERE
Ao )

b. 7 “SEESR B , EF CIRBE UEESE .

c. £ “DIBBEENERESE NEL :
- 8% Amazon S3 F JAR XHHIERER,
- WAEZENET.
o #%3%F Spark fENIEREIFRA,

« BREH , BEEAformatiZE M Spark B RAMEANTELREBIFREKE (A
B)o

o ((HiE) REEESRNHER,

3. i%&# Create connector (8| iE3E23),

EPEFIERESRA AWS Glue , TN EERCIRER., EROSERIRERFEEEMENEL. &
MERE ETL S5 R RMEYE B irnEE, EESNEEDRETHE  SEHRBERH,

BEEAEENBEEN Iceberg EEBRRGIEBERE | FRMITUTERAE

1. #AWS Glue Studio E#l L , EREHEE XL Iceberg E#EES,

£ B ESGEESR 19



https://docs.aws.amazon.com/glue/latest/dg/connectors-chapter.html#subscribe-marketplace-connectors
https://aws.amazon.com/marketplace/pp/prodview-iicxofvpqvsio
https://console.aws.amazon.com/gluestudio/
https://console.aws.amazon.com/gluestudio/

AWS HE RS £ Apache lceberg EfF A AWS

2. RRETREHAFMESR | FINEN VPC MESHENEMNEEE , KRGk C reate

connection,

P , BWALUE AWS Glue ETL fFil B iE R, BEAHRESNAR , AFRANSATNE
S Il -

- MRERACIETMAEL AWS Glue Studio , M AT EAM “BriEIRE H-E %2R BT+ LAY E&R FIRF
TR,

s MBRELIRBAFFALENL , EFEHA%SconnectionsBEFRIREEZERT :

%glue_version 3.0

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

%%configure

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

}

- MREEAMNARERVEEEL  FEFLEAGEENFNESRELHMEMEZEETEEE
%,

BEATHSWUESED | BS0 AWS Glue 344 AWS Glue Studio 5 Fi i 15 58 i 2,
w FRE K JAR XX

£H AWS Glue , B I LAE A Iceberg , MAHEFEAEESS. HRBREX Iceberg FRAHY 2 Hl
HREFFHEN , IMAFERER. EfALIED , BRMERN Iceberg JAR X L& B EERF

#) S3 FENF , H1E AWS Glue FFH 5| XL, Bl , REFEHKRZ Iceberg 1.0.0 , T
FFEEM JAR X#Riceberg-spark-runtime-3.0_2.12-1.0.0.jar, url-connection-
client-2.15.40.jarfl, bundle-2.15.40.jarBE A LUBS WM - -user-jars-firsts
BIREN , REERBEPHEHM JAR XKML ER. true

#LIRESH JAR X 20


https://docs.aws.amazon.com/glue/latest/dg/connectors-chapter.html
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Iceberg #Y Spark Bti& AWS Glue

I FIL A Iceberg BIEE BI1/E AWS Glue ETL EMLFREM Spark BB, BRI LAERA --conf
Spark ZHRAUKRLUES K EHFTE Spark BEERMESIRKRIZEXLRE, RAUNFERHEIERPNS
%sconfigureBs% , A LAEF AWS Glue Studio & A # Job SHE %

%glue_version 3.0

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

%%configure

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

}

FERAUTEMEE Spark 1F :

« <catalog_name>R2fRHY Iceberg Spark 21EEB &M, FHBLNBEREWN ,
HILBERSZEFRX<BKWAMERERTNSEXE.,. AE , ERREBH |, /RN
ZEATERENKRBFKSIA Iceberg &k , B¥E Spark 2FEEZEMH , MTFF
7~ : <catalog_name>.<database_name>.<table_name>,

- <catalog_name>.<warehouse>igEEEF @ HFEN TEIEHN Amazon S3 BE1E,

- EfEE XA AWS Glue Data Catalog , i&ffi%iE<catalog_name>.catalog-
implHorg.apache.iceberg.aws.glue.GlueCatalog, M FEMBEEN B FXHM , MEERF
FALREARIE@MEIME, BX Iceberg XM E R , BSHAEEE??2?EHN ‘—RHESE 2.

- £/ org.apache.iceberg.aws.s3.S3FilelI0 as @<catalog_name>.io-impll T FMA
Amazon S3 7B LSRG HITE,

Bl , MREF—NEHNBEFRglue_iceberg , MALFERAZAN--confHEABEMEL , LITAR :

%%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>=>/",

Iceberg #9 Spark EtiE AWS Glue 21
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"--conf" :
impl=org.apache.iceberg.aws.glue.GlueCatalog ",

spark.sql.catalog.glue_iceberg.catalog-

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

impl=org.apache.iceberg.aws.s3.S3FileIO

}

gE , BALUERNRES EREERME Spark BAH |, tNTFAAR :

spark = SparkSession.builder\

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

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

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

warehouse-dir>/")\

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

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

.getOrCreate()

AWS Glue THESR{ESEE

AITIRME T A2 Spark 4l AWS Glue BAME1L Iceberg RA BB ME AN —&IER. Bx
Iceberg BEMNRKEXR , BSHAEREEN ‘SEXER H5.

- RATBEFEAZIIRAR AWS Glue H#1THHK — FTARA AWS Glue IR MERESRI . BT RIZEE
FIngE. BAIEZIHEERIH Iceberg IiRZA A EEE EREFT Spark x4, BX A A AWS Glue iRA& K&
H M Spark RAR SR |, iHSHEAWS Glue 314,

« 1L AWS Glue AL AF-ZER AWS BEXE “LILAFEE" PR RIHITEE AWS Glue.

- A AWS Glue Auto Scaling — /& A Auto Scaling B , AWS Glue 2RIEZHN TEAZBEIDHSRE
¥ AWS Glue THEAGHEHE. XM TRESEARHR AWS Glue WITERE , NS THE
BPNERTATFREBIRDSAE , ATEL AWS Glue 8@ 5 T A%, E£EA AWS Glue Auto Scaling , &
FEEBE AWS Glue EF U BENEAIEAGHE,. BXEZER |, BSH AWS Glue XY
AWS Glue F £ auto sc aling,

- B E X ERERS SN INERBIN ——Iceberg AWS Glue FIR4EERFES Al Iceberg, B2
FNFEFITEAR , BNBUEERABENBRSRRARMERBIN ( WAEFEEMR ) , U224
lceberg iRAS, XF 5 E A AR BIETE AWS Glue TEF ST H#FH Iceberg ThEEF M RE S o

AWS Glue TERESRE 22


https://docs.aws.amazon.com/glue/latest/dg/release-notes.html
https://aws.amazon.com/blogs/big-data/optimize-memory-management-in-aws-glue/
https://docs.aws.amazon.com/glue/latest/dg/auto-scaling.html

AWS HE RS £ Apache Iceberg £/ AWS

« 3 Spark AP A E#HTHEZEMNER — L& LAERFE Spark AP 5 HE AWS Glue kg #E
Iceberg 1Bl , FEREBEEHRE (DAG) FAI#{t Spark fEAL TR ER H1F 412 4EML . Spark
Ul 28 7 —Fh a8 75 5 K THEEBER AL Iceberg 4Bk, Hitn |, EALLREIEE KEEER
WERBENRINE , LAERENS. EXESEE , 56 AWS Glue XHEHHEA Apache
Spark M1 A~ S EEEAEL,

AWS Glue T{E&{ESLE 23


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 432 Apache Iceberg &

ATBER T wn{aE A Apache Spark & Iceberg ®R#tITR B, IR A LAE Amazon EMR LiZ1THI##
WA, HE, AWS Glue

EE  Blceberg RXREMEEREOR SQL , Atk KZHURHIERSF Spark SQL & DataFrames API 4
&R,

B M E1E Iceberg &

YRATLAE A Spark SQL 1 Spark DataFrames R8I 2 ##E H [FE R I0Z Iceberg R,

£/ Spark SQL

ERE Iceberg BIEE , BFEMAIRAER Spark SQL B4 , HIZICREATE TABLEM, INSERT INTO
Ko XHy&

AR 2 A Spark SQL Bl K2 XH Iceberg FTRA KA :

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)

ERHEBRAIRDXWERS |, BEHAFRAINSERT INTOED :

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

")

B EME1E Iceberg & 24
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palE

LA 26 Spark SQL 8] % X Iceberg A R

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)

E{E M Spark SQL F#HFEHEA DX Iceberg &k , BFENTEREERF , ARBEAYE !

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

")

£ | DataFrames API

ERE Iceberg BIEE , {RULAEMA DataFrameWriterV2 AP,

EH 2 Iceberg RHAMEBEARIE , B df .writeTo( t) ¥, MBZREXE , BEA
Z.append( ) EE. MREFR , BMHEH.create(). U FRHIEH . createOrReplace() , %
fK.create()ZEMTFCREATE OR REPLACE TABLE AS SELECT,

b sl OF S
EfA API Q|EZFEFT AR D XH Iceberg & , BMITUA TR : DataFrameWriterV2

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

£ F DataFrames API 25
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.createOrReplace()

EFH AP HBIEBANEHARD X Iceberg & , BINITUATIRSE : DataFrameWriterV2

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

pa )
E&f DataFrameWriterV2 API BIEZMIEFR 27X Iceberg I= , &7 LA A A it HE R IR ERERIE -
input_data.sortWithinPartitions("c_birth_country") \
.writeTo(f"{CATALOG_NAME}.{DB_NAME}.{TABLE_NAME}_withpartitions™) \
.tableProperty("format-version", "2") \

.partitionedBy("c_birth_country") \
.createOrReplace()

E{FA DataFrameWriterV2 API FEIEE A 5 XY Iceberg 3k , BRI AEA £ BHEFRIZEEIE

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

.append()

EHT lceberg kR A BIE
LA 7R 4515 BA ana] E#7 Iceberg RAPMEIE, W RHIEHRCc_customer_sk¥ PRI EBEFIETT,

spark.sql(f"""

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

WHERE c_customer_sk % 2 == 0

")

IR EE A BRIA copy-on-write Kl , Rt ©SEEME 2 &K BIE X,

E#T lceberg RPN IR

EHNBEREERA N ESHFRAFNBEBILEZRAEFNENHREICRK,. ENEERAT lceberg £
EFEHIEA, SQL MERGE INTO

F 3 lceberg RPN 26
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LA RIS R {UPSERT_TABLE_NAME} IR BMARF : {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 *

Illl)

« MR {UPSERT_TABLE_NAME}ELXFE{TABLE_NAME}EBEMBEENEFI
Fc_customer_id , MiZ{UPSERT_TABLE_NAME}i23c_email_addressENBEZNEE (E
RE) -

- MBHPHEFIZFKEH{UPSERT_TABLE_NAME}R1Z1E{TABLE_NAME} , M|
% {UPSERT_TABLE_NAME}iEFfF7 NEI{TABLE_NAME} ( AR ) -

fHBR Iceberg 3k BY 3R
EM Iceberg RAMIBREIE , BEADELETE FROMBRER HI5ESEMIFRAYITCEAY LS.

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

Illl)

MRIERESENDXEE , Iceberg KMITRTHBINIM BRAFHEXMMHREERL. BN, ER
SEERYMNBIEX .

delete 77 EIRINVZWHERE F AWM BIE X4 , AETETEEMBRICRAER T 61X L4 EIZ,

RE , EQUB-NMERFHBEXANHFRRR. Bt , SHBRNVIEERDEFEETREOIBRRS, Fla,
MRERRRAVCIRER , W SFBININB R HIE. BxETEEBNBRTLERNIBRRBAREX
BREXHNER  EERAEMEERN EAERET X —T,

RV IE

YRATLAfE A Spark SQL # Spark £ Spark #i2ER Iceberg REVEFTIRA, DataFrames

£/ Spark SQL KR

M ER Iceberg & FREYEIE 27
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spark.sql(f"""
SELECT * FROM {CATALOG_NAME}.{db.name}.{table.name} LIMIT 5
mnmn Il)

£ A DataFrames API B 7R: 41 :

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

{55 A BT Z2 Bk 1T

lceberg RAPMBNEANRME (A, BEX. BEFAEA. HiER ) BIoIB-—NHRR. K5, ETE
AXERBHITHZERT , LEEIEE , RERNT ZRS

BxrufaEAsnapshot-idMitERRZRBALEZNER , FSRAKEREEMN IR THIELE
Do
AT ZRITEARBERIENEE RERMWIKRSsnapshot-id.

{#F Spark SQL :

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

£ 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)

UTFRZERITERREETRENRABZACIRNGRE XA RBERRNRS , UEBW () NEAL. as-

of-timestamp

£/ Spark SQL :

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

£ A Bt 22 iR AT 28
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£ A 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)

EHEEEN
555 T E R Iceberg BRI LU 85 X BB IRV IR

AE  BEl, WBREZFMappendRBHIEEHBIE, ©FZFMreplace, overwritedideleteZ
EHIREFIREBRIE, A |, Spark SQL B E X518 2 iFHEURE,

LT RAIRRERBstart-snapshot-id ( 8% ) Mend-snapshot-id ( & ) Z &K NE
Iceberg RIVFTE 2R,

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}")

8] T B3R

lceberg B SQL AN ETHIEN LR, BRI LABESERG S ZEEKGREAMLER
(<table_name>) Bt ¥E<table_name>.<metadata_table>, HXTHEFERNTZRIIR B
7] lceberg XEHHKER,

AR 515 BA a04AT 35 (] Iceberg I £ nBiEsR , ZRETR T Iceberg ®RIVIER ( Bk ) HEIER,
F A 3% EMR Studio 2124 L#9 Spark SQL ( B%%sqlE% ) :
Spark.sql(f”"””

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

5/ DataFrames API :

ERBEEN 29


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

AWS FSEHES

£ Apache Iceberg £/ AWS

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

5

Type: Table Pie Scatter Line Area Bar

made_current_at snapshot_id parent_id
2023-01-09 02:50:17.5470004+00:00 7501027970051178613 6598755163776233735
2023-01-12 05:39:29.567000+00:00 7069175828427777019 7501027970051178613
2023-01-12 05:39:58.807000+00:00 5173022175861138222 7069175828427777019
2023-01-12 05:40:18.499000+00:00 3703414997660223390 5173022175861138222
2023-01-12 05:40:41.827000+00:00 3807904412292252460 3703414997660223390

is_current_ancestor
True
True
True
True

True

5 7] ST BRI
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£ Amazon Athena SQL 4:¥2 Apache Iceberg &

Amazon Athena 5§ Apache Iceberg It THE X , TREEFNNTRIEE, AT FABRRT X
BIThEE | HIRM T HX A Athena 5 Iceberg RXEMNERES .

ARANF ZhRE R A M

@ Note
UTEWRIZEEAR R Athena 5| ZRRZK 3,

KIS

Apache Iceberg RFBIEE T Iceberg RWITHF R, Athena XIFRBERAK 2 , L EEREZEF
A. CLI = SDK tIZHK £ Iceberg AN L #B 4 FH iZ MR AN,

MR BEREREAMEIELEN Iceberg X |, AT ¥ EMR £/ Apache Spark 8 AWS Glue , &
SUFERARBEUEREEREIRE, ERSE | BSHEANIEEaIEN “CIENSEE Iceberg 5k Z7

KL TR S 5

YRATLAEA Athena IEXFIE A Iceberg &, H&FEMA. FDELETE FROME A E A IERT
UPDATEMERGE INTO , Athena XX ##E3, merge-on-read LB ML EE R, E B R M REK
& copy-on-write , EAMERHASIZE | HI20T0 L% EM AWS Glue R E# Apache Spark &, T
SLET Athena #XY Iceberg ThEERY X,

DDL X #F DML X AWS Lake
Formation
RNTLEER
W (A )
FIER Bl &K BERPET BREVENIE EAE 17/50 i A
&
Amazon MR 2 v v 7 X C opy- v
Athena on-write

MRAEM I REFRA M 31


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 ABHES

£ Apache Iceberg £/ AWS

® Note

Athena T X FIBEE A,

5 Iceberg £F

DDL %#F

DML X ¥

AWS Lake
Formation

NTRER
I (")

v M erge- v
on-read

ERETFI81E Athena FER Iceberg , ES A IEREAIEMN “7£ Athena SQL F &£ Iceberg &R AT

"
— T

TRIE T REMEW.

B AKILFREIIT KA HIFEL
Amazon S3 B4

EEEMH

BR 5

FERAHEMSIZEERN Iceberg
KRALLEETE Athena FAERLTFF
WEM. MFXER , TxE
FX DDL,

FIABRT , A Athena £l
EH lceberg REBHEZE
M, write.object-stora
ge.enabled

Athena B BI A X,

B

ERERWEIZBHREREN
&4 (I , Spark BYSHOW
CREATE TABLEiEA ),

EZR TR HIREIT Iceberg
EEMNTSES  EFEAH
5% ( i Amazon EMR
F#9 Spark =% ) 812 Iceberg
*. AWS Glue

EfAEETAREAEE
BIEBEIEE , {57 Amazon
EMR LEfEHA Spark 5, AWS
Glue

f# A Iceberg £F
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FMIBERITHEE Iceberg

EF HB0H Athena AWS Glue T3k ( t2F54 Hive & ) T8 % Iceberg 13 , B LA ARt EB K
TEREFEIS

« MTIBEENERE 2 LERK Iceberg I THTFEXHH TR,
. TERIIFETIBLLE Iceberg THER , HEHINEBEXHNERBRREETFH Iceberg &,

DTETHMATITRATERBRN AP, URERTIBRENIERE, BXXAMEBNESER , HSH
Iceberg X R RIS
T i T 52
B EIBLTEEEMBEREXX 4. MR ZHRERK Iceberg TTEIE 4 H G H A ZT BN BEHRIEX
. lceberg It T =FSLIT R b T AV IETN

« FAiZsnapshotidi2 , W Iceberg XA H “IREEFR” F “Spark TFE : REE” T2 AR

- FAZadd_filesid2 , & Iceberg XY /RN F “Spark i3 %2 : add_files” #p5 Hprik

- FAZmigrateldfE , M Iceberg XH4HH “EH K" M “Spark T2 ;. T8 5 P AR,

Bal , IBIEBAEEERT AWS Glue Data Catalog——E{EA T Hive THiES. NREEEMF
AiZzmigratedZE R #EsnapshotHadd_files , M AT LAFIGETHY Amazon EMR £ 5 Hive T#IE
4 (HMS) BLE&EA. tHFEEE Iceberg AR 1.2 HE = RA

BIRIRERIZ LT Hive X :

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

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

AwsDataCatalog v

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

upsert_batch

Views (0) 1

FIMBERITBE Iceberg 33


https://iceberg.apache.org/docs/latest/table-migration/
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/spark-procedures/#snapshot
https://iceberg.apache.org/docs/latest/table-migration/#add-files
https://iceberg.apache.org/docs/latest/spark-procedures/#add_files
https://iceberg.apache.org/docs/latest/table-migration/#migrate-table
https://iceberg.apache.org/docs/latest/spark-procedures/#migrate
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fRAT LB Athena 2| & IE 1T TR EX 4 Hive 5 :

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')

WMRIEH Hive REZ KX , HEE D KIFEAHRE Hive ERF M2 X,

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

S

1. =3 A& AWS Glue Data Catalog FEY1FIR T 812 Amazon EMR 8 , =% , T EiEF
Hive =X Spark R tHENEEE. XREANBEEAEFPITANELE Hive TEHIEL (HMS) K
3 AL f

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. ¥ Spark FHE N EH Iceberg Hive B &%,

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

3. @3 1=1Tshow databasesZHFWIFER Amazon EMR £ 2B KiE#EE|, AWS Glue Data
Catalog show tables

i IER 34
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%%sq L
show databases
Last executed at 2023-07-05 12:24:26 in 35.03s

Starting Spark application

1 application_1686667730124_0002 pyspark idle Link Link None

SparkSession available as 'spark'.

Type:  Table Pie

namespace

default

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

v

4. £ Amazon EMR S8 # Hive JTTFE# I EM Hive & , R/FEM Iceberg /5. migrate

i EB

35
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Register the Hive table in this local HMS catalog pointing to the S3 location where the files from the original Hive tables exist

%%sql =q

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

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

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

%%sql
select * from default.placeholder_hive_table limit 5

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

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

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

spark.sql("CALL spark_catalog.system.migrate('default.placeholder_hive_table')")
Last executed at 2023-87-05 13:00:06 in 3.27s

» Spark Job Progress

DataFrame [migrated_files_count: bigint]

%sql
show tables from default

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

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

W EES Hive RMERIWALEBIZE Iceberg JTEIE 4,
5. EHEMTEH Iceberg ko AWS Glue Data Catalog
6. Y1#:[E 2 /5 A AWS Glue Data Catalog £ # Amazon EMR £,

i EB
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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. 12 Spark 2EFEHREMAELT Iceberg BLE-

"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",

WME , B UM Amazon EMR = Athena Eifjtt&R. AWS Glue

i IER 37
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%%sql
show tables from iceberg_db
Last executed at 2023-87-85 13:10:50 in 7.44s

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

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

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

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

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

» Spark Job Progress

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

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

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

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

Type: Table Fie Scatter Line Area Bar

id data

1 a

TEHEIR

TEREIBEMUIEBEXHNTHE, SRt EBMAL , XS EFEERNNRE , AEFEE
SWITEER. B2, KEATEDTRERRE : BUURIERE. EXEMNIX, ENEERERE
F, EXYZBREIR  FEANUATEIZ—

« AT EMR AWS Glue= Athena L/ Spark #1# CREATE TABLE ... AS SELECT (CTA
S) F#H., ZERLAERMFTBLPROPERTIESA AT Iceberg RIXE D XHMEPARTITIONED BYFE
Bitt. BAUREZTEMAFNRNENNSX , MAXLELEBMNRREEEN],

+ £ Amazon EMR LM Spark AWS Glue & ( £ lceberg XHHFHBIER ) , MREKRFPIZEEK
FHFEBIEE RN Iceberg &,

TEHFEITR 38


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

AWS ABHES

£ Apache Iceberg £/ AWS

R IER R

BERARREIBRE  BERTRIPHEZ,

&)
BIEXHEINRMXL (il , CSV = Apache

Parquet ) ?

REREENRBESREN?

E KRG RTRELD ?

AN DN SR 3B Bk IR SR B 48 RAG T SRIFAL D 2

RIBEERRZSDXHG ?

B
o MREHREXHKA N Parquet, ORC =

Avro , IBERREER

- WFEAKR , Hl0 CSV, JSON Z | &

RATBHEITE,

- MREHEER Iceberg RAEIhRER QI RS

, BEEREIE, fln, BUUEIBE
BB, ( AL Iceberg THBEFEHR
3, )

« MREBMNBEEXHHRBERES] , RINBWESE

RATBHEITE,

o WIR Iceberg D XA EHBEBHWER (4

W, ERFN D XTREFREARE  mAe2
X&REFEE ) , FERRBTR,

- MREBERPEABRBSX  FERTEHEE

FH., BXREIRNESESL , B2H S

=R BT

« PNRERBENFFIRFEEZEEBRIES.

EXFERT , AAUEREATERIREIR.

- RTEEMARSEKAASETAEMANLH

REXR , TAZREARBIR , ANKER
RN D XESTESR (BREF) .

s FPIXAEARBANXHFZEZEEBRES.

EXFERT , AAUEREATERIREIR.

TR
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[F] &t B
s WTEEMRRTEEASETAEMANLSH
REX  AUEREAREIR  ANKED
RN D XBITESR (BRAERF) .

IR B R 40
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{£1t Apache Iceberg THEREH M RIEXE

Iceberg R —MRZHBRN , EEFMCHBHEEH BB IEATME. TEANABTERXAEEEZRTE
W95 , BlanmAs, REVERE, BAMRSBIERE , Bt Iceberg R4t T Al BIA TR E B X LN,
AR T RLFBE Iceberg THERBLUF R ENERN N,

£

- —MREESRE

« RALiZEVERE

- RIELBEAMAE

- R1LEM

- ERESEKER X

- £ Amazon S3 FEAK L THERE

— R B R

Tt B A anm | LHB7E EFEH Apache Iceberg BF AWS | EATERE W IR EEIX LE — ARHIBRIES
s 8

W

« £/ lceberg B 2,
EIABR T |, Athena £/ Iceberg FBIARA 2,

M LRIE Amazon EMR E{#f Spark 5 AWS Glue 8% Iceberg &RAY , E 1R Iceberg MR PR g
ER R

« f£f AWS Glue Data Catalog fEH EH IR B .

Athena ERIAfEF AWS Glue Data Catalog -

HIBEL S EMR £/ Spark 2 AWS Glue £/ Iceberg B , B A TEERMERH Spark
LEFLUER AWS Glue BIEB &, BXEZER , FSHAXIEEAIEA AWS Glue FkILA
Spark Bti&Z2

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

—MRRERE 41


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

AWS HE RS £ Apache lceberg EfF A AWS

« f£f a AWS Glue Data Catalog s #iE &85,

ERiABER T , Athena 5t Ic AWS Glue Data Catalog eberg &R{E RN IEEES,

L RTE Amazon EMR L/ Spark 5 AWS Glue £ Iceberg i , EHK A RNIRE Spark £FE B
ELEREBLE N A AWS Glue Data Catalog fENBIEEESR. BXELEE , S H Iceberg X
R Y SRALBHE o

- {#/ Zstandard (ZSTD) E4.

Iceberg HIERIAE SRR AERB 2T = gzip , AT LAEF table B XS H #1715
%o write.<file_type>.compression-codecAthena BEZEH ZSTD ¥R Iceberg RAIERIA
% Ym R TE 2R

—RRME , RINBWEER ZSTD ESHHERS , B R E I LTE GZIP # Snappy 2 BEBF# , # 8B
EXREMERLNE R TRERFNIEMRE, A, T UEREEEREESER . BEXEZE
B, 55 Athena X F I A thena F /Y ZSTD E4HK 7.

Snappy AJEEIR M RENBEIEERMBEAME , BEEHFEET GZIP M ZSTD, MREMLLEERIEEE
( BMfEIX E K& E £ Amazon S3 FE#EXNEIEE ) , Snappy AJRERRERER,

LALRE P RE
AT T TABEOREE | KB TR T 3 ERA LRI,
7 X

5 Hive ®—# , Iceberg A2 XFERNREINEER , LUR SR REN 4 F /Y 7T 8088 SCH B XA
G BREHEANRSINHEDE , Ut —SHEERITR , MRS AT E,

Xt IE B R T2 X
ERDVEN lceberg REPHNKIRE , BEEEMHRIER — A P& 25 XK

- BEEATELECRANS, XERBEENS XRENR, flin, MIREBEBEERSTE ABRHNEE , N
2 X5 B A REIR R BH5,

- BREEHS X UBZCUNELTZSHTX, 2XIZLEMRPIXHHE , ATt ERERE
EREEE, REFELY , “PEXEZ" AAINEX I AZH S XPHBEXNNTFREEN 2-5 FH1E
Mo target-file-size-bytes

AL REE RE 42


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

MRESBEBESINSEHS (S, AUIEBRTMENS ) EATEF[HTER , HEAT
B REIRE Iceberg BRI 2 XIheE , T —TAMR, id

AR D X

MRENEWEERBRIGIRETETRIE , FEARBIX , MAREXQEFIEN DX, BxX
LEZhEENEZE R |, i§ S Iceberg X4,

Flan | EEERBRIINKIEES (HI0, 2023-01-01 09:00:00 ) , FH D XM EIE SR
AN, HENGIRXESX K MAREARENEH BHIERS (Hlwn, 2023-01-01)

e X&ELWAGIR
- HHREEEQQ@ HEBYIE , REMRAEBITE X, Iceberg RS M HRRIZERT B EAY B B

LT s
- FO@ YHWWBHFRHLEHTOIX , KNI XINERRE , 2SBOXIT %, Iceberg WIFM @R
BEESXH EERAEERE , NN XELERELHRE (FZER) 22X

BRABAAZ XERNBR , 15 Iceberg XAF Y 77 Xk,
BEEAEN SQL BE ( Myear ()M ) , AT RRE D X5 W LUK N EHIFRN —3

4 month()iBAt AL SE WMBETWEENFANDZ KN EEFAESFEHA,

(® Note

Iceberg TEN = ETRHIBR BN ERBINIT 2 XE8] ; i , . substring(event_time,
1, 10) = '2022-01-01"'

£ 0 X3REE

HUMAEND KRBT RRER , B6EA Iceberg B KBS, flin , MRLEFRN /N5 XERA/N
(BN XRABNKFT ) , FERIRIZBEIEA DX,

X 43


https://iceberg.apache.org/docs/latest/partitioning/#icebergs-hidden-partitioning
https://iceberg.apache.org/spec/#partition-transforms
https://iceberg.apache.org/docs/latest/evolution/#partition-evolution

AWS HE RS £ Apache lceberg EfF A AWS
SRNAEFBERNBEEIXRE , FAGBERSGESIIHENTES KKK , ANEAXME X, 2
KETHNS —MNERARRE  SBEERETIHB YN Y XERBBENBNEBMESTRLENK
Bt,

BXRUMEE S XMEEE | 555 lceberg X4 HHY ALTER TABLE SQL ¥ E.
VB 4 KD

RILEAMEIRERAREMBIORPHPIXGHE, N TRERFNEAMLRE , RINBEERUREX
F 100 MB 9 Parquet #1 ORC X #,

NHERPELFE Iceberg RNEWMITR, FEERTHFHREMEN , TTHIEAHI R/ MEBEZ B0,
BRANABEXHTRELSBERITNIEE, Hit , HRANEIME |, S@ MR DNAERE THEN
BRET B

R UL T RAERERTE Iceberg R BRI K/NEER X4,
RE B AR MITAN KD

lceberg RHTUTATRABBFEXHTRORBEES Y. RNBUEEAXESHRIREBIRXMH
RAPMITABATIR KD,

28] HIAE it

write.target-file- 512MB WS IEE Iceberg FFRIEH

size-bytes BAXHRD, B2, BAE
LE ST R/ AT BE/N F UL BR
#llo

write.parquet.row- 128MB Parquet 1 ORC #IFHIE 5 3R

group-size-bytes 7, s ZEAUREER
LEIR P IRER AN U

write.orc.stripe-s 64 MB

ize-bytes

write.distribution- % , @A T Iceberg 1.1 REIX Iceberg ER Spark EEA#F

mode 7 & 2 Bl TE HAE S 2 R 3T S g it
THEF

WESH RN 44


https://iceberg.apache.org/docs/latest/spark-ddl/#alter-table-sql-extensions
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S8 ERINE Fie
% , M Iceberg 1.2 lRAFF #4

- REFEHTBRERD , BEREUAT —AREN :
« PR (BRBILTFRET ) FERXHERPEE 128 MB, BER/MTASET A/ (Hln , BE 8
5 16 MB ) o
« FERFKRBR (M LFEREFTELEFEREZTFE ) -RAERXERNEFER, IRENER
EFRMRE , BEBRTHRFH KD (Hlm, BHEEF 16 MB) .
- IERANK (BB GBI TB) -FEHRIXHKR/NEME 1024 MB HEZ , MRENEREELR
BAEHIE , FEREMITADEIF KD,

« RAREA Iceberg Z&xH Spark AT IR K NEEN Y |, B Zwrite.distribution-
mode/& iR B Nhashmrange, BXXEEN B EZFMWIFMIRA , FHSH Iceberg XEFHREE
P EER,

XER—BOEN, BNBUEAETNHABERESENBERN ITEARNE,
EHHITESR
ERANVEERE T EAESTUIBNEAXM4 KD, EFRERIEXMF LB ZRDN. ABRIMSERN

BE , BEHEBITESR  MPIXHEHBRBRAN . BRETEXNFAES , BSANEREE
B9 KL 2R o

LALFISITE R

lceberg FEAFIGIHERRMITXHER , NMBEIRIERHHENBREERRESERNME. ENIIS
THIEP R | BWER Iceberg WEEBRTRFRTELEEANFAEINSITESR.

RINERT , BRIERBMMwrite. metadata.metrics.max-inferred-column-defaultsiE
X, Iceberg RKREEZANFHE 100 FIWGITHE. MRENKRIEEY 1005 , HEENERALE
SIFET 100 525 8% ( Flan | IEOTREE TRIESE 132 BIMZEIR ) |, R Iceberg INEIX L FI K £ 1t
BiE. BEHMAETURIX—A ¢

« B2 Iceberg &R , NIHITEHBEF , FERAMENIICTRENISETE

Mwrite.metadata.metrics.max-inferred-column-defaults ( ERIAJ 100) .

LALFIZITHER 45


https://iceberg.apache.org/docs/latest/spark-writes/#writing-distribution-modes
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 HE RS £ Apache lceberg EfF A AWS

EE  NMRETEE 100 FINEITEIE , M Afwrite.metadata.metrics.max-inferred-
column-defaultsEEBRABANMENE (Hl020) , AERIFTEFIESF , FEEEERMNEA
BRI FEIBEELEMNME 20 FIZ2A,

- MREEERRERPRNERILY , WASERAERBENRERN , AREEBERENHBES
TR RS, BT RBIFTR

.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 EXNXES EHNRERTHFN  SISHEEENER. BEXESEFER , BEHALERREN
“REFEFIRF" &85

1 1E B RY SR SR e

MREHAHI T IEZRENE ARE , NER copy-on-write REERMLALIZEMRE, X2 Iceberg fiE
K BRIARK B

C opy-on-write ATLAIR B iEN MR , B A XM RLIEEMEEN AN EZBEAGFHN, B2 , S22t
merge-on-read , MXABEARERFZNNAEK , BEENTERFELES, XERINMNEALR Z | #
TTHENNE, BF , copy-on-write IEFEEEARSHEHFHEER MRS XHHAA (Bl , A
FERMEMR ).

C opy-on-write Bli& ( write.update.modewrite.delete.mode, Fwrite.merge.mode ) AL
EREFHITRE , SN ENARFRILTIRE,

£ ZSTD E43

A LAE A table B8 Iceberg AN EREmFEEE, write.<file_type>.compression-
codecBABIWEMER ZSTD EMYmHFIDETRIZED R BEMAEMEE,

BIANBERT |, Iceberg 1.3 RERRAMEA GZIP E4 , 5 ZSTD #lk , GZIP EAHIR/BHERIE,

EE  FES|ZAEFEATENRINME. £/ At hena 5 Amazon EMR 7.x WA BIZ2H) Iceberg R #

AR
X FER

R EEE R 46


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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REHEFF IR

7T 1RE lceberg REVIEEMERE , RINBWERBEEALERFTFEEEAN —IHZIIXNRETHF.
BEF 5 Iceberg WAISIHERMES , ALEZERSXHEBANE , NTIMRIEZERIERNEE. HF
E A LUR A fE A E 1R TR IE RS FHEF 5B Amazon S3 EERIVME.

B EM Spark BTHIBENES (DDL) EA , JUERRIRESTBHFINF. BXAIAGEN , &
Z A Iceberg X1, REHFIRFE , EAESRUHFNA T Iceberg RPN ERHMEE ARE,

flmn | ERSHEEWZ B (yyyy-mm-dd) 2 X &RFPuuid , BRISAEA DDL EHWrite
Distributed By Partition Locally Orderedk¥{R Spark EABE T EEBH 4.

TERHETENRBTHFENARS IS T HREARE, £RAP , FFEHNRAFTETF—1X
#, ABABBAREM#Z T Iceberg M7 XM 4. ERFFFHRP , FABBE X Huuidd
REFEEARE , RLERLIITTFIEHREXH.

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

l !

Unsorted table Sorted table by uuid
| uuid lower bound=0 uuid lowerbound =0 uuid lower bound =0 | uuid lowerbound =0 uuidlowerbound=2 uuid lowerbound =5
| uuidupperbound=29 uuid upperbound=9 uuid upperbound=9 | uuidupperbound=1 uuidupperbound=4 uuid upperbound =9
........... y, y,
Data Data

FURHEFIRF R 2 M EHHRIESXH. RATEAMER Iceberg compaction 3 B4R A HEF IR F o

MTEFTR , B Iceberg HEF B RIE T BE R RR IR THEAE A

REHEFINF 47


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

AWS HE RS £ Apache Iceberg £/ AWS
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 ———
2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22

XEEKRLCET

BEITENR , ERTERKBEATE.

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

i21THive ( Parquet ) RETPC-HEEN X SlcebergfFRAIE R, ER , W T HMEK

REHEFINF

48



AWS FE 1SS 1£ Apache Iceberg 1 AWS

LB AteE

AT REM | BTSRRI LR L Iceberg BB AMAE , TE3IBHA.
BEREDEER

Iceberg IR ZHEALPRER , XEERXENLTEABIERE Spark FFSHFH DA AR, BXxTHER
HBER | iES R Iceberg XEFMEE D X1ER,

WFREZERBEARENAG , REHRERXIENATEP , write.distribution-modeifFiRiE
HAnone, XBET LR Iceberg T2iEREAI Spark %hE , F BT LATE Spark E5H al AR B A
B, WEXFHERT Spark £MLRESNBER.

(® Note
HEASTBEERNRENnoneFERXEMKE /N , NTIFRRREUER. RMNBWEREITE
&, MXEPIXHABSIXNPEENMG , RS ERMEE,

R ERE R
LR H A B A DA S X R IR IT R IRBURIER |, A merge-on-read RE& RIL{LE AMERE,

£ A 8Y merge-on-read , Iceberg & FEFMBIBRA BN LI/ N XHBEAFHER, RERE |, X
EXTHXLEERSEMIXAEH  LRESHNEELE, X2SBURBURENMEETR , BE4mR
EHABBRABEANRE, BE , merge-on-read H TEEEHFHRALBIEARIETRDESH
EZNRDXPNESRE , EREENI®E,

Al LAIE R BIiZ B merge-on-read Bt & ( write.update.modewrite.delete.mode,
Mwrite.merge.mode ) , L AILAE N AREFIHEMIRE,

£ merge-on-read EEEMHITES , P ILSREN M REREE T B AR T T, Compaction AIFE

A BR ST A BAE ST T, SARIE — AR BIE ST, NTEBRISEEUS = £ R M REIR K

RINERT |, BRIEZEFFdelete-file-thresholdB M BIAMBEE XN R/NIE , BMlicebergh E 4
FREHMEBRIXH (BESH Iceberg Xt ) . ETHMAEXEXRNESZRFER , BEHALXEEFEENKLE

-~
BN

URIACIN:T 49


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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R IEBR AR

Iceberg X #F2A Parquet, ORC Hl Avro BB AKIE, ERibREIRIAER. Parquet §1 ORC 2%l
BN, TRMEHNIEEMEE , EEEBEARERE, XARTEEME AR 2 E # BB X,

MBEEAEENENAGREE  fINEREATEASD  BEZEEHREENETAVIoTiEE
Fwrite-format , LL Avro BXEB A, BT Avro 22— ETFTTHER , it LU REEEE R
KRN REEROE ARG,

EREREMERE , BEHHITES , ) Avro XHEEH H BB NR AN Parquet X, EEIRENLE
RBE#H Fwrite.format.defaultRIEI&RE, Iceberg BIERIAME 2 Parquet , Bt , ZNRLRA Avro
WMERBIZITESR |, Iceberg &3F Avro X ¥ Parquet 30, RHITT :

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)

IIIIII)

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()

L7 4&

EFTEMIBR Iceberg RANBBFP LB MBFENRIAKE , MTEATR, STEHBI ML : ©EMT
Amazon S3 PRI BIEEIAKE. XREANR Iceberg FAABRNKE X4 A ANTAEN,

R IEH A 50
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Iceberg Catalog Update with Copy-on-Write

S3://datalake/customer_iceberg/

| - metadata/
| - vl.metadata.json

S3://datalake/customer_iceberg/

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

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

| - data/ - dbda7.avro
| - c_birth_country=IRELAND/ - hd72v.avro

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

| - jd73.parquet

|
|
| - dbda7.avro | - snap.hd62.avro
|
I
a

Data file rewritten with the new records

REAT R B E SRR EEEHEAE,
B S3 EEn=E

HipRERXREZLR , £H Amazon S3 ERES EF#RX A FHREBRERERARBNTHRE, It
BRI B R H N R R,

AR BAEFE lceberg KW S3 BRESRFEATREE ( HlNEFHBRNREFELRANR) . E
FHEHSSE  BERT —THHNER.

B E LUER Amazon S3 £ @ AHAFMNIKIEEE AN |, MERN KRB EIE M Amazon S3 F%
25l , Bl S3 #RAE-IA 2 S3 One Zone-IA ( 2% Amazon S3 X H X HHEFMEXEH ) o

AL BR 7 SE AR B

Xt F A Iceberg RIBEXNBESES (BA, BEH. 6. 5 )  HROIBZROMRERRE. EE
BfEIRYHER , Amazon S3 RV IR A E M T HE BB S THTE .

REREE. RERNMNZRITENSHRFEZEFERNRE, B , FRAAZHEEERENREIUE
B9 18 0 48

TRERTEAUKEHRITER | URBENBEREEREERS,

it BRFER EdEES]

il B [H 1R BB - {# Athena £ VACUUM X# 75 ELBIBRTBEENR
BAMBRIBARE, thigE  BUBEFE#ERE. SR
e F T E KA, FRHEREERGENREZ

DRBHRE S KETHE,

BRI S3BEESR 51


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

AWS FSEHES
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Bt

NAFERIRIRE R B RS

FRRTT R

« RE , RAELLE EMR
L+ £/ Spark 3 AWS Glue
BIERRIB. BEXESZEE
B2 5 Iceberg XFYHHY
expire_snapshots,

1. £ Iceberg HFEARZRRID
BENRBHELRER
B, BXEZER , S

%) Iceberg XA MY 71 £ 47
%

2o

flan |, &R LATE Amazon
EMR _£H#Y Spark A fiE A
T SQLiEA , BARE—
MREE , WEI—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 il BRFI
R R INFRZERY AP E R ER

IEESY

BESE TN R R INATREM BR . &
FTEERRF U R
Mo

XMEXFTETUSIE
#ER , XEBEREE RIS X
LENZNRERS. BEX
BENHFRENRBIRERE
R, B LARERRE eI A

Hfth ( RIFRFRY ) RR X
¥ BEFERECIEIFT MR
RBEITAEHEREER,

TERY SR R T SE PR AR
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https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/spark-procedures/#expire_snapshots
https://iceberg.apache.org/docs/latest/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/branching/#historical-tags
https://iceberg.apache.org/docs/latest/branching/#historical-tags

AWS ABHES

£ Apache Iceberg £/ AWS

RITER
FHIBRER

FRRTT R

1.

£ Amazon S3 #rZH
Spark #fR1EX¥ R, ( Ama
zon S3 #1¥ 5 Iceberg Fr&
TR, BXEZEE , 5
% lceberg (1%, ) fil4m :

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 ZEffil Bk AWS GluetR
B, HEBFERRGIPEE
BN, kI EBAFRIEHRH
HHE Iceberg RITHITFES
B, mA2FHEM Amazon
S3 Hfl R

. fER S3 A dn A BAL N

¥R12A to_archive S3
Glacier 73z —MXNRY

[
710

. BEWFHERE  FT

T8 -

- MEFEHITR.

« {3 Iceberg HHY
register_table 3 2R 1R #R
A B FHE.

BXREFEMHEE , EHSHE AWS
BENXERSE Amazon S3 #

IEESY

X AR VR A
REMAERRAFIRE,

R FRF X L hR AR & 9 #
&, A EZFHA ZHERE
FHRERE. HTHEITEMN ,
XEE R EZ,

ST UL 5 5K S AR RO R
BRAEE , NEENRER
BRE .

TERY SR R T SE PR AR
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https://iceberg.apache.org/docs/latest/aws/#s3-tags
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/amazonglacier/latest/dev/introduction.html
https://aws.amazon.com/blogs/storage/restoring-archived-objects-at-scale-from-the-amazon-s3-glacier-storage-classes/
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
https://aws.amazon.com/blogs/big-data/improve-operational-efficiencies-of-apache-iceberg-tables-built-on-amazon-s3-data-lakes/
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RIHER IR & EFZEIY]
=i _E ¥ Apache Iceberg
REBRERE,
I R AT Sz ST 44

EREBRT , lceberg NABRFURASELRREBS 2 AN, XFHIEXHE T Amazon S3
B, HTFRERR , A XEXHFR2EEAREXEK  RLEMEEERSEEEN].

EREIXEMIER , BAIAERATLD# Athena HHY V ACUUM 154, IEiE A M BR R B8 5+ M BRANSZ 3044
XEEEFRARE , BN Athena TUEULIREAVITE KA, LI, EERZVACUUME TR , BT
DEHAE A E AR E,

HEF , WA LAE Amazon EMR £ Spark 2 AWS Glue i2171Z& /. remove_orphan_fileslit
BERFEUERS , HFEXMEMBITIH, BXEZER |, S Iceberg X4,

e Eg R4 R

lceberg B REFELREBEMNREABERHITREFRE, —LEPREMNETEILTRIEX
#, W5 —LEPRENERETREEXHPHIRESR , MEEWS|IZA AR R IIEAAFER
FIENEERE. ANTERNMEEEHEBXNMR.

7KL 3R
£ Iceberg H , A BAE A EESER AT U IES -

« FNHEEHKBERET 100 MB B A, XTPEAREF ALRBDLE,
o FEMBRXHSHBEBXHEH . BIBRX 42 B EEH1Z merge-on-read AR EHTSMIBRE KB

- (EW ) BREVEANBERTHEF. ATUEXEEAHEFIRFNER TEARE , WrUERE
BEAMEHRNIEFINFE AR,

- ERAZEEZHANBERITRR  MACFTENERER , LHR z lFHEF.

FiE AWS , {RATLUES Amazon Athena &L Si# EMR H{E A Spark . AWS Glue

T BR A ST 3244 54


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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£/ rewrite_data_files RRZ{TESAER , TABESMEHAKREHERITH,. TERERTEHEHNHR
TR, THBUREEARERSREFN Z INFHEFRIEXE  BAelNRuRkETefRmmy
B, BEFRRKL, TEXHETHHRERITHEFIREAFNTATR.

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

Metadata I File group 1 | 100 GB

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

Jyear=2022/month=03/

40 MB X No file group

83 GB \ File group 3

Jyear=2022/month=04/

70 MB '\ File group4 | 70 MB

Y RBIF | Iceberg RETUMN D XAK. BN XHKPRE , XHEHELTRE, WREF3 Spark
NMARFREZTES , WZNARFEASMENANBLEBENXMHE, XHAR Iceberg IR , EXRT
SHEA Spark /BB —HX MM, BRRN , BITESR Spark MARFFNEIZM/ Spark 4El:
SRACEE B

KL ESE 55


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

AWS HE RS £ Apache lceberg EfF A AWS
> L B Al
BWEEHITH

LU X 88 M 12 5 an Al B B AR RE 1T IR 48

.« BIMERT , MAX_FILE_GROUP_SIZE_BYTES 58 /X #4H ( Spark 46l ) BRI FR %1% B F
100 GB, W FE&EPXHWEXRZ 7 XEMHE GB X , LEMALHEE, BXiREWURE , BETL
DERRELITRITEHESHE |, ARBLEFELNTRER,

AE SN XHEBRRMERFN. Hitt , MREBRITO XREEF |, N 2A700E 2 1 BR &) LAPCEL 29 X K
N,

« MIN_FILE_SIZE _BYTES = MIN_ FILE_SIZE_DEFAULT RATIO BiIANERE BB BFR3THEKX
N T 5%, BN, MNBR R BFRA/INR 512 MB , ME[I/NF 384 MB X E A EEEERN
XHEF,

« MAX_FILE_SIZE _BYTES 8 MAX_FILE_ SIZE_DEFAULT_RATIO BiAN B3 X/PEI180%,
BEEHIXHRPHIFENEE—#F | XLEEHRA TR ESREWLRESH,

« MIN_INPUT_FILES EERD X KNMNFERXHERDIEEERNZNDXHH, LEMENERTH
EREESBEXHER (BRIAR 5) E&EXH.

- D@@ ELETE_FILE_TH RESHOLD #EEX#4EERP I E 28X HINITH &/ BRIRMEX . BR
FEBTEE , ENEBTLTRBRXHEEBREXGEH. ERALIIE , XAFEALEMHRER
B, LREBFETENREXH , At , MEFHEHRERN 3, MMXHEBE=AHE % 5| A HIE A
BRI MR , TR BEZBEX 4.

XEBMAILURA T ## LB AP X HANERER

flan | FRIE R D Xmonth=01BFERMNXHE , EATER T 100 GB WHRAK/NREH, HEZT ,
Zmonth=022 X2 EAMNHA , BRE/NTF 100 GB, iZmonth=03%7 X7T#% EBRIAM HIEH A X
HER , ARG, Bt , EF2EESE. &F , REZmnonth=047 XBENBIEF B UFL KIS
KOEAH  BEHTFZDXIEENALWIXH |, Hlb X FHESR,

B LLAETL S EMR EE1TH Spark iIREXLESE , &, AWS GlueXtF Amazon Athena , #&
AILAMEAUBIRALNREMREBEXCNEM ) o optimize_

£ Amazon EMR LM Spark E1TES= AWS Glue
AN B WA IEFIFE Spark EEEHHI K/NEUETT Iceberg WEREAREF. LT RFIFEA Amazon

EMR Serverless , {B#RAI LAETL B EC2 5% Amazon EKS £# Amazon EMR s {ERERMN S
%, AWS Glue

REERTH 56


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/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#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

AWS HE RS £ Apache lceberg EfF A AWS

& AR A Spark 1Bl 2 BRI RBSRANBER R, ERINFLALEXHH  ZEBASDIXMH
HEFZRAK/NA 100 GB , ATLAIRE LT Spark B :

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

* spark.executor.instances =5

MREMRERZZEE , MBS EMAITERNNGANBEREQYT R, BEATUERFIHIE
¥ B’¥y B’ Amazon EMR,
- FEHEM (B, HRE4)
- MAX_CONCURRENT_FILE_GROUP_REWRITES=4 ( HATHIEE )
« spark.executor.instances=5 ( ~EIFFEANE ) x4 (RIHWEF ) =20
* spark.dynamicAllocation.enabled = FALSE
« MM
« spark.dynamicAllocation.enabled=TRUE ( BRI\ , TEHRITEMIRE )

« MAX_CONCURRENT_FILE_GROUP_RE WRITES =N ( L&
Hspark.dynamicAllocation.maxExecutors , BRIAER 100 ; RIF ROGIPHHITEREE |
BRI LU HEIEE N 20 ) N

XEEHERARERNENIES S, B2 , BIERNZ % Spark ALK tERE , LK FKESEN
THEHENIRE,

FE R S% Athena #H1TESE

Athena &3 OPTIMIZE IBARME T Iceberg EHSAEFIENFEENENEI, KR AFEALIEXR
BITES , MAX P EERMZEN,

WiEAFEANRAETSE LN NI ERNRRO XY , HEBBRXGEENEREXHEH. EFERAD
BHEFR z IRFHEFEXHIE#H TR E | 7 Amazon EM AWS Glue R Ef# Spark =,

A A ERI R ETEOPTIMIZEE AR A B RBHREMNZIETHNERINTL , B UEARRZE
fEFHiZCREATE TABLEiEAXRERIZALTER TABLEEAMERIAITH. BXEBIAE , iS5 Athena X

D% Athena ¥ 1TES 57


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

AWS ABHES

£ Apache Iceberg £/ AWS

25 SRRV
e

Bt RETHR A E SR

BESHENNRBEHRITRBER

BITERRNBIERTHEF

BATERAER z I FFHEF 3 SRR3R

R THRIERE M I Re H N AR FE#H 2

X Ez{TE4

£ Amazon S3 AR F KL TERE

B

o MBREBFHBEOPTIMIZERSPSEZ D/

, B EF Athena HHIiE A, Athena EMER
ETHENRE  Eit, MRSEEEHENX
#, MR- EXEREHRICHERAR, i
#7E Athena & EIBEIHEAT , OPTIMIZEEZ
Hiiz1T, per-table-partition
MRBFLEEFRKE /DX AWS Glue |, BE
B Amazon EMR SI&Y B,

MBBFLEERBKE/NDXH AWS Glue |, BfE
A Amazon EMR 3155 R.

f£ A Amazon EMR =% AWS Glue , R R HEF
= BRNIRE  TEEENKETREH
#,

8 Amazon EMR =% AWS Glue , BH z Jifi
FHEFR—IEERRNWERE , TTREEELHK
R BRI

£ /A Amazon EMR =, AWS Glue/8 A
Iceberg 9 PROGRESS_ENABLED &%,
FER LIRS | Iceberg &2 ERBMEIFD R
ZARER, MREEAHR (BRI , WRE
EBESITREH THEXH ) |, WREFE
RRF AN BEZEMXHNRR , NTIRIET
B, BN, BUEEEEFERFEX
.

A48 7T A FEL Iceberg & Amazon S3 RXE M Iceberg & 1%

5 ERNEW
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https://iceberg.apache.org/javadoc/1.2.0/org/apache/iceberg/actions/RewriteDataFiles.html#PARTIAL_PROGRESS_ENABLED

AWS HE RS £ Apache lceberg EfF A AWS

PrlE#4 X ( HTTP 503 5% )

£ Amazon S3 EIEfTHWRELHKIEB RN AR F I UAERBE ARB T ZANRHLES PB HEE, X
AR S HEIBRBERARERE , BEEY HTTP 503 ( RZFAA ) HixENBXLRE, APHIEHIL
E& , EFEALT Iceberg B :

« ifBwrite.distribution-modelrangeZhash® , Iceberg RBEAKRXXH , MR 4 Amazon
S3ER. FREERE , NeefERAKSEHITR.

- MRBAFIEABRDEREREMMLEHIN 503 5% , WAL Iceberg true Fwrite.object-
storage.enabledfHIRE N, XIER lceberg R RBMFITHRFLIE , HANAR P EEIZ/NFE
HLEY Amazon S3 BIZRH,

BXAZEEMHMNEZER , S Iceberg XHEFPHE AE o
£ Iceberg 4 IR /ERBE HUR 8 A BV B3R

EE |ceberg &k , RATLAER Iceberg &/ API, lceberg & s (4]0 Spark ) RITERS , i
I 53k Athenao, EM Amazon S3 HflBRIB SIS ARFEAR X , BRAITE BB Iceberg R4 API
SRIBIBRIR AR, R RRIBBY T 203 ST RO BRI AL 3244

B3 Boto3, W Gi#h S3 #HFF & T EE=H AWS Command Line Interface (AWS CLI) £ Amazon
S3 API , & FEREMEHAMIE Iceberg 7EBETMIBR Iceberg "EY Amazon S3 X #HH& S HRIIAFH
BREAM,

& Sl 3HE AWS X1

f£ Amazon S3 H1Zf Iceberg &RAET , LATLUE A Amazon S3 FEYREIHAE , HlinEXEE 4| (CRR)
MZXEEAL (MRAP) , EEZ AWS Xigiz B E#I#IE, MRAP ARARFRET —1M2RES
BFHEALTFZANE@ETH S3 F#E@. AWS X1 lceberg X FHXKE |, (BETLUER MRAP
B 17 M AR 5 B 38 A URI1T Amazon S3 4., MRAP i 5 Amazon S3 BXEE HIRETTLEE
B, BEARSEKE 15 2 HHIER, S50 E 68 & 53E M T e S

/A Important
B8 , lceberg & MRAP BVER{EA T Apache Spark, MREBEEHEEB R HBIRS
27 AWS XiF , M4BT RAFEREEmEBEZBXE PR Spark SQL K% ( flm
Amazon EMR ) .

BFLIE# X ( HTTP 503 4512 ) 59


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/MultiRegionAccessPoints.html
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CRR # MRAP ZhgERJ# B &R Iceberg RMEEXHEFIBRRS R , W TEARR.

Region Region

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

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

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

BiRBIEXEEHRA , FHRTUATERE

1.

£ MRAP v B 65, X8 Al LUK Iceberg TE#IENHiEE MRAP L EM A2V EFER L
B,

. 5 Amazon S3 MRAP £l Iceberg ¥, MRAP ZEFHIEES , RSRBIHIL (SLA) 7 15

&, Iceberg APy L RBUREEEFINERSIAT—HK,

. (ERTEHBIX1E AWS Glue Data Catalog F A, A MNFANET AL

+ f£/ AWS Glue Data Catalog E#i&E A T E % Iceberg RTHENWEE, ERAEFE GitHub
Glue Catalog #1 Lake Formation X REFIF#ER AT A, XHEH4RINNGEHRBESHALEES
BARXE P&,

s HEFEHTHELRBN  BEHBXEPIMEKR. W THEDR , KA UAERAZENSAERFR
Iceberg regi ster_table I ZEH FHIE@M R X4, metadata.json

=8 HI IR AWS X1 60


https://github.com/aws-samples/lake-formation-pemissions-sync
https://iceberg.apache.org/docs/latest/spark-procedures/#register_table
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Y542 Apache k1L TES &

EU5H2 Iceberg THEMAE , BEMMIER o aiERIERERRETEE. BRREERE Iceberg ki
A 1.2 #5| A, fUEATF REST M JDBC B *.

MRS EEER AWS Glue Data Catalog , M AI BB 7 Iceberg AT TBIER LI EREKRAT
fi# lceberg RMIZTIRIR o

EEX T HEEENBEHREREE., flI, 2 Iceberg RPN KAH —E LB /N X448t | BHY
THEABTUEHEREL , FXEXHBENE AR, X4 TSR L EWEE RS S T2 K
FLLE,

KRR

LTREERTE Amazon FEIEMRZEZRZFIEMR QuickSight, TR Spark SQL &if)
Iceberg TTHIER , HAR TN XHHREMEFHERZFFEAER. RE , XEEEFMHE AWS Glue
KPR E, RiF , A Amazon Athena 82 7 — QuickSight #HIHE MR , M FEMR, XLEE
B #BEIR B MARREH RS E [ E,

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 %

M5l QuickSight URIRUE T Iceberg FREI AT RBEKIEIR (KPI) :

ET YR 61


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

AWS ABHES

£ Apache Iceberg £/ AWS

RGBT
XHHE

& B A

THT KA

F 1978 3 XA R

PXHREED L

T ZE R B R/

DU

lceberg XA X4 (ERT
FRrE1RER )

KURER—IRREHRIED)
T

lceberg A AT X HHFE X
RN (RIRFTHREN )

Iceberg T= HE N AR L
RN (AKETRHEN )

/NF 100 MB BYEBI XS
HNEZDL

RPMEXHENERD , T8
FEIIL ST F1 Amazon S3 X
MRA (IRBEA)

i

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

R
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RGBT

[ren

£

BN =i

SER R AN WEROLMREEFES

By B R/ size_in_bytes)/100
0000
from <catalog.database.
table_name>.files

BIEEREE

UTFREIERT —PNERMNERNR , ZNUERR2EDCIER QuickSight , A TH8IA—4H Iceberg FREVEK
FEELR KPI,

Iceberg Tables Active Number of Files in DB AVG Active Flle Size in DB Percentage of Active Small Files In DB Active Sterage in DB
31 31.17 MB 1,083.64 MB

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

94.17 3%

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

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

Legend Legend

s web._sales
NumberOf... customer ActiveAVGF
M TotalNumb. customer_address B TotalAVGFil...
item
date_dim
time_dim
promotion
o web_page
& Q@vﬂ: J.?\\\‘ & F \\‘a@\‘ oL ;’& househald_demo.
< < < T i >_band

o 25 50 75 100 125 150

SRR EARKRELT KPI

KGR iR Eif]

XHHE lceberg BNIBEFRMXHE (&  BAURRER L —TTHIZHEMN
BATERR) RIERERHAESHER,

SEB B Iceberg Ei#EBE R IE BN LRI B
E (ET Iceberg RHBRE—
IRIRER )

BRER G 63
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RBEMIEIR iR =i

SEE KRN lceberg BIREHFIE XY
SEHXHRN (RKFETRE
i )

SEEES XKD lceberg BIREHRFIETE3I XM
HEEZHRD (LLKETR
By )

PINHEFREED T Iceberg ##EEEH/NF 100 MB
HES X B 2

FZER A KRN BREPRMAE XN E KR,

R BFEM L X4 F Amazon S3
FRRA (MMREFH )

o B 7 22 E) S K BIEEFEPAARNSRIRRF
PR AR B R

TPy 4 4E 3

BERERLT A IS SR , BAUMBEAEM AR BERITRET . Hlm, EWTE
RPN BAEFE R FEARR AT R BT B 4R4E

o HRBWIKE N ANMPXHR , ERAARBEESX D XHRITDE,
« HRABNMEED XPHMER S , £/ bin T BESRE H MR,
- HEFRZEALEDFHREES X G, BYIBRRBRBBRELERN X,

FRBL M 4E S 64
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Apache Iceberg KYJEEE F15 [AI#2 & AWS

Apache Iceberg S AWS Lake Formation A {LEIE A, XFER A FHIEREE R N Iceberg
KROBETRBNIHRINR. BXFERH Amazon Athena M &E#) Iceberg R RHI , AWS BSHEBEE
X E#FH AWS Lake Formation Amazon Athena 5 Apache Iceberg 33X B LA K {5 F3 B8 K 7 4R %0 FE A BR
1T EH, AWS Lake Formation

65


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/
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 HE RS £ Apache Iceberg £/ AWS

Apache Iceberg FZZ 21 AWS

TR T QAT FE A B A 5 o DL A B AR SR BR B /R , ) a0t B R BN R it B 2R SRER A R =X B SR EAR
ZENBER.

TR ERE

MNFEXMRIZB DG, RIRIRE Iceberg RERBLRMEAFTRZ. SMIRNTESHEEERH , 45
RESHIBRERP, BFRIURNZENHELHE. X TXHER , RNBUEALTRYNEE,

AR BRR—ARAl, EEEIRRTENBEMER,

Data source Data ingestion Data consumption

ek -

AWS Glue
Amazon EMR
Batch updates Data Catalog j@g
Raw storage o
. "v“ Amazon Athena
il
4 &
AWS Glue ETL Mutable Iceberg
lceberg/Spark data lake

B
o X#HK/N 128 MB , Bl Apache Spark 1£55 54 128 MB Y KR4 E#IE,

« BEAZKEH: copy-on-write. MARIEREBIEATIR , XM 2B THAUEREMRICHN A XEARIE,

- PXETE : F/A/H, ERINVBRZASG  RNEREFEENNEES , RERINEBERANE X
FENBRBEHITE2RAR, 2 X8 BiR21R1E B GIH E R #E3h R IEEURE,
o BEFIRF ; BtE

EBRitE R 66
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- BIEBE X . AWS Glue Data Catalog

8T #L 8 T ST SR ELAY 24

O LATE Amazon S3 FELEHTEY , UEBKF MibXEAEHOBNREmEBTE, EXEHE
FMEFEMER , BSH AWS BEXEFEA Apache Iceberg ¥ER 5 EIEH , AWS Glue AKX H
Amazon AWS Lake Formation Athena 3 {TiEMk P kiEH =,

G4 T #E T ST R E A BRiE 67


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

AWS HE RS £ Apache Iceberg £/ AWS

7 R

» £ AWS Glue ( AWS Glue X#%4 ) F{EH Iceberg 22

* Iceberg (L% EMR 344 )

« £/ Apache Iceberg & (L5 # Athena 4% )

+ Amazon S3 3 #4

« ¥ QuickSight 3T

+ Glue Catalog # Lake Formation X PR E #l ( GitHub £ )
+ Apache lceberg 34

+ Apache Spark 34
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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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mERE

LKTAREAWS B, HEEENTFHR T AEM,

mEE

o FRET-FEERHE , KREEHRSREYM

* Imtiaz (Taz) Sayed , Z M RF REMITHEARATA
« Shana Schipers , KEIE#E R T REHIH

« Prashant Singh , Amazon EMR ##4FF & T2 /f
- Stefano Sandona , KEIE#E R 5 RZENI

« Arun AK , KEUEM ETL BBRS RENID

- FREATRENRL-BER |, MEEERS REHm

- Suthan Phillips , 24T 2T |, T 3% EMR

« Sercan Karaoglu , &R R IF

« Yonatan Dolan , & xR

- HF-BER , BRAHEREHID

- Sofia Zilberman , FRIFAfFIR T R IH

« Ismail Makhlouf , 347 ## R 75 23R ¥4

« Dan Stair , T fi#R7T REHIH

- Sakti Mishra , &R 75 RZEFI T

TFRA

* Rick Sears , L 5# EMR 2438

« Linda Oconnor , L 5# EMR &

« lan Meyers , I &# EMR £

* Vinita Ananth , L& # EMR >~ mEE L%

- AKZAERYER , FRAE , AWS Lake Formation
 Mahesh Mishra , YL B# Redshift ™ m4&E

- BRHEXRZNES , ARBERRSRENELE
« Karthik Prabhakar , 2 #7237 , T 5# EMR
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- Jack Ye , Amazon EMR ##4F & T2
« Vijay Jain , = REAE

« Anupriti Warade , Yl &# S3 7= RAE

- BEX-fHE , B&E AWS Lake Formation
Ajit Tandale , ffRG REMT , BiE
Gwen Chen , =mEHELE
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MR R IE R

TRNMATAEEN - LEEF R, NREFLERINBERRKEHMABEA , ATLLITH RSS iR

TE 15 B S:t

IR R — 2024 4 A 30 H
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https://docs.aws.amazon.com/prescriptive-guidance/latest/apache-iceberg-on-aws/apache-iceberg-on-aws.rss
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AWS Fe g SRR

T2 AWS SUEESRHENEE, FRNEXPNERARNE, ®BEERAR , BEARERRE
Y fR M I i Bk

7R

FRARFIBI TN 7 RENTBER, XLEFREE Gartner T 2011 £WEMN 5 R AEH |

BIEUATHE :

- BEN/ENEN - RO FNASREDGERRESHEE, HENAY BYE , LEBRNAERHBXR
HEN, XBESRIBERERENBIEE. 76 FENAKH Oracle HEFEITBIHE
Amazon Aurora PostgreSQL KIS

- YA - FNABRFERE =Y  HHIT—ERENRIL , RARIEE. =6 EHREN
7K Oracle BIEFEEIBEEA T Oracle ML Tk REIEEE RS (Amazon RDS) AWS Cloud,

- EXMWX - BRIEMTR  BERMNESITFAIHM SaaS B, 7"l . FENBFEFXRER
(CRM) R4:1x % % Salesforce.com,

- FEN (( EETR ) - SNARFIBI=D , EERHTENEXETRARI6E. =6 : &
R EC2 24l L3 &M A tth Oracle ¥iEEE B E Oracle AWS Cloud,

- EFEMN (ELUHSEERAERETE )  FEMBREIBI =Y , TEMEHELH, EENHRE
FSENMEHRE, BALNRSENEBFEEETBEE —FENERS. =6 : HMicrosoft
Hyper-VRI AR FiE#% E AWS,

- RE (B ) - FRAEFREEFRIES, HP Aol EEHTEAEMNNARER , #8
BHEEFIERRRLE , UREFERENEZNARRF , BB eilEE®L LHER,

- FA - FRSBBRRMERFABEENRAER.
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