adws
~—

Apache Spark 37 ONT7 #—X 2V AF1—Z27 AWS Glue DRAKNTZ
TT14A



Apache Spark 237 ONT7# =XV AF1—22 % AWS Glue DX
ANTZOF4 A

: Apache Spark 3 7 ONT7 #—X 2V AF1—_2% AWS Glue DR A
NTSO0F4 R




Apache Spark 237 ONT7# =XV AF1—22 % AWS Glue DX
ANTZOF4 A

Table of Contents

2= 1
T N Y T ettt ettt et 2
s v ks ke OO 2
IR A Ok R - G s e A R 3
=31 OO 5
] L ALY Ry = I () ) < = R 6
1 R 7
Catalyst Z5 7 T A R A ettt 8

AW A e Oy A Y i R - I~ TR 10
Spark Ul ZEAL TIRRILRY T BIETET D oot 10
AN A R A - kg 0. . SR 12
NTA—=RVAF A=V TDOR=ATA VR e 12
Spark D3 TNTA—XR2VADTFI—ZU T T TUT AR oo 13
AN Bk S O K Y B AR 14
CloudWatCh X N1 T A oo 14
SPANK Ul et e e e e e e aaaaaaaaaaaaaaes 15

=8 A= I - - - 1~ SR 16
Dl I e i A () — - < Y H O RRRTO 17
CloudWatCh X N1 T A e 17
SPANK Ul et e e e e e e aaaaaaaaaaaaaaes 18
o A () 2| | A 26
CloudWatCh X N1 T A oo 27
SPANK Ul et e e e e e e aaaaaaaaaaaaaaes 27

D A T DL - 5 K | AR 33
CloudWatCh X N1 T A oo 34
SPANK Ul et e e e e e e aaaaaaaaaaaaaaes 34
FTEA—/IN—AY RZEPBRICHIZ D oot 43
CloudWatCh X N1 T A oo 43
SPANK Ul et e e e e e e aaaaaaaaaaaaaaes 44

e =t 1 s b= = 3 T K | SR 44
G Y Vo o T U1 TR 46

R NI E TUTE UDF .o 46

S o= QT | TSP 47
EYTF—RIZ pandas BRI T B ..ot 48




Apache Spark 237 ONT7# =XV AF1—22 % AWS Glue DX
ANTZOF4 A

) o A e eb e e et e et e e et et e e et eeeabeeeataeeateearaeeaareeanns 49
N i B G N = RS 50
22 5 - R 51
e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseessssaaaaeeeeeeeeeeeeeeeeeeteeteteetetetttt————————————aaaaaaaeaaaaaeeeererees 51
A e e eeeeeeeeeeeeeeeeeeeteeeteeettee————————————_aaaeaeeeeeeaeaeeeeeeeeerrrrrerrrnne, 52
B e e e e e e e e e e e e—e——————————————eeeeeeeeeeeeeeaeeeeteter——————————————————— 55
e et e e e e e e e e e eeeeee et ettt e e————————————————aaeeeeeeeeaaaeeeeeeeetererr——————————————— 57
DD e e ettt eeeee———————————eaeeeeeeeeeeeeeeeeeeeettteete————————————————————aaaaaaaaaaaaes 60
e e e e e e e e e eeeeeeeeeeeeeeeee—————————————————aeeeeeeeaaaaaaeaeeeeeerrrrrrar————. 64
B oo e oo e e e e e eeeeeeeeeeeeeeeee——ee———————————eeeeeeeeeeeeeeeeaeettteetere—————————————————————— 66
B e eeeeeeeeet—a———————eeeeeeeeeeeeeeeeeeeeeettettee—————————————————aaaaaeaaaaaaaeeeeeeeens 67
H oottt et e ettt et e e oo oo oo oot eeeeeeeeee——————————— e aeeeeeeeeeeeeeeeeeeeetetete—————————————————————aaaaaaaaaaaees 69
| ettt et e e oo e e e oo eeeeeeeeeeeeeee—a.——..aaeeeeeeeeeeeeeeeeeettteeetetttttn————————_aaaeeeeeeeaeeeeeeeeeerrrrrrrrrrrnnna, 70
L et e e e e ettt e eaeeeeeeeeeeeeeeeeeeetetttteettta——————————_aaaeeeeeeeeaeeeeeeeeereeterrrrrrrnrrr———_ 72
VL ettt e e e e e e e eeeeeeeeeeeeeeeee—e———————————————aeeeeeeeeeaaeeeaeeeerererrerrrrr———————— 73
O e e et — . eeeeeeeeeeeeeeeeeeeeeetetee—————————————————— e aaaaaaaaaaaeaeeeeeens 77
P e e e e e e e e e e e e e————————————————eeeeeeeeeaaeeeeeeeeteeeat——————————————————— 80
Qi oo e et eeeee——a———————eeeeeeeeeeeeeeeeeeeeteteeteea————————————————— e aaaeaaaaaaaeeeeeeeens 83
R e ettt ettt et et oo oo oo oo et eeeeetea——————————eaeeeeeeeeeeeeeeeeeeeettteee———————————————————— e aaaaaaaaaaaes 83
S e e e e eeeeeeeeeeeeeeeeeee—————————eeeeeeeeeeeeeeeeeeeeeteteteee——————————————————aaaaaaaaaaaees 86
e et ettt ettt e oo eeeeeeeeeeeeeeeeeeeeeetttteetettt———————————aaaeeeeeeeeeeaeeeeeeeeeererrrrrrrrrn——. 90
U oo ettt e oo e e e e e e oo ettt eeeeeeee——————————aeaeeeeeeeeeeeeeeeeeeeetttetee———————————————————— e aaaaaaaaaaees 91
N e ettt oo oot eeeeeeeeeea—————..eeeeeeeeeeeeeeeeeeeteetteeetteettt—————————__aaaeaeeeeeeaeaeeeeeeererrrrrrrrrntes 92
N ettt ettt eeeeeeeeeeeeeeeeeeeeeeteeetee—————————————aaaeaeeeeeeaeaeeeeeeerererrrrrnrnta, 92
Z e eeeeeeeeeeeeeeeeeeeeeeeeeteeee————————————————aaaeeeeeeeeeeeaaeeeeeeeeeeerrrrrrrrr———_ 93
.......................................................................................................................................................... XCiv




Apache Spark ¥ 3 7 ONT7 # =XV AF1—22% AWS Glue DX
ANTZ0T74 A

Apache Spark 237 ONT7 #—X 2 AF1—_2%7 AWS
Glue DRANTZU9T4 A

IV JIT H—ERAWS)DOX> XTZ—KX, AZF15- RAOVERH- &% AUV
VAN

2023 £ 12 A (RF 21 X NERE)

AWS Glue IClE, W7 A= AZRABIDLEOOEETETERATIaUNHAEBEENATVET, C

DA KTk, Apache Spark AWS Glue DF 1 —_>2JICETRFTERZNEYIEREZLET, X
IZ. Apache Spark 37 AWS Glue DC NS EFHABIDEEICHOINER—AT A/ VHEEREMHAL
FT, COHARTE., THRATEEXNIIAZHBRUTINI Z—XAOBEZBET S HE
ICDOVWTHBLET AWS Glue, RIZ, ChSOBMBEICRAT DO DEEEEMBKIAAT, N7+ —
NOAZHBAREL, JANEZ&PRICHAFT,

COHARTE, ATOF1—-Z2T07Z 071 ACDOVTHBALET,

« VDSAB—FBREQARAT—U>Y

- AWS Glue &FIN—2 3 ZFEATS
« FT—RAFVYUDNDEZERST

« RAUDAFIY,

o HHEA—N—AY REF/NRICHZS
- v v 7 oHiE

- I—H¥—EREHOKEL




Apache Spark 237 ONT7# =XV AF1—22 % AWS Glue DX
ANTZOF4 A

Apache Spark DEELZ R NEY 2

DtV 3> Tk, Apache Spark D/N7 #—X 2 AZFAET % =% O AWS Glue Apache Spark
DEFFLXEFERRNEY VICODVWTHALET, RROFBHERIC OV TERIDHEIC. Chs0
B REYVEEBRIBDIENEETT,

F—FT0F%

Spark RZA4/N—&, EIZ Spark 77U T—2 32 B2 NDV—H—TERTERRAVICHEIL

£, Spark RZAN—IZRROEEF BV ET,

« J—Rmain()T &#XTT3

s RITTSUDER

c VDZAR—LOVYV—RAZEBITDVTAX—~NF—Iv—ELEHLL Spark T EF15—0
raesaz=>4yg

« Spark ITJEFXF1X—DRAVOATZ1—)LEVIOITAM

c FAUVDETRREEHBDER

SparkContext A7 IV NZMFEAL T, 23 7TER1T0 Spark RSA/N—%ZBRELET,

Spark TJEF18—F. Spark RZAN—DSEENETF—RERFL, RRAVZERTTRT—
N—7TF, Spark TTEF18—DOHEE, VFRAZ—OH A XIZISUTHEBRLET,

T—FTU0F~ 2



Apache Spark ¥ 3 7 ONT7 # =XV AF1—22% AWS Glue DX
ANTZ0T74 A

Worker node

Spark driver

Worker Node

(® Note

Spark TV EF1X—I@FEHROAOY "MFH2H, EBRODZRAVZLTLTLETE
F£9, Spark &, 7 FI)LNTIR¥E CPU (VCPU) A7 &1 DODRAYVEHYR—KNLE
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* DynamicFrame

dyf= glueContext.create_dynamic_frame.from_options(
's3', {"paths": [ "s3://<YourBucket>/<Prefix>/"1},
format="parquet",
transformation_ctx="dyf"
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* DataFrame
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Execution plan

join()

Stageil

Spark application
Appld = application_12345

Shuffle

Ey Stage2
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spark read.option('delimiter’, ‘') schema(tableSchema) csv('s3:/Bucket/*

Driver
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Executor Executor Executor
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https://spark.apache.org/docs/latest/sql-programming-guide.html#sql
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https://spark.apache.org/docs/latest/sql-programming-guide.html#datasets-and-dataframes
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AF1—HEOREBEBE, NT7F7—~XAOREBILHTZIVS2HhDOY ) 1—>a s FREEEAE
9,

TRATT470T)ETIE AWS Glue 3.0 ABTHERATE, 777/

N Tk AWS Glue 4.0 (Spark 3.3.0) AR TEMICHE > TVWET, d—
Rspark.conf.set("spark.sql.adaptive.enabled", "true")T ZFEHT2L, 72/
TATOTVDRTEFVEEEATICTELRT,

YV IINEON—TFT1IADEE

C OB, mapE ORETICESVWT, F2v Y T7ILRBORDDN—FT1>3> (HEE)ZBSLE
T, VIVERRITITBDBOYYIIN—TFT423a0FSOF1—_INFERILEhET, T—X
Y NIEDETO Y Y TIN—FT A2 BTERETIHLERFHYELA, Spark Ik, >vv 7
IN—=TFT 14232 0NBEHEN+02VEE, RTEBCEBIES Y Y 7IN—FT12a>BESEBIRT
EET,

YV TIILEBON—T1> 3 DFEEE. spark.sql.adaptive.enabled& O
Jspark.sql.adaptive.coalescePartitions.enabled?" true ICERES N TVRBEICHRD
&RV ET, FHMICOVWTIE, Apache Spark D RFIX R ESBLTLSEEV,

V—KNIY—2EEZ270—-RFYANEEICERT S

COKEER, YA AN KRELKEBZ 2DO0F—R LY NEHEETHIEEIC Z2BEBL. TOBRICE
TVTEY RN BHEETIIVAXLEZRALET, FHMICOVWTIE, Apache Spark ® RF 1 X
rE2ZRBLTLKEZV, BEEBICODVTR., vy 7)osEL €932 THRALET,

AF1—EEOREL

TF—RAF1—F, Spark DI T OHRE—MRHWBARRNILZYID1D2TT, ¥EDRDD /N—FT 1
AV (PVTRBEODZAYD) ICF—2NRY ., T7VT5—23>0£E0E0BERE Ehs iR
MICOWTEHBALET, chickl), ZL0BE, BEARL—230ONTA—RANFRZTDT
L—REhET, AF1—HEESORBILEEERF, AF1—2hEZRIVZEEHEBHAXADZAY
CHE (BEOCABELBUTLTUT—R) TBET, Y—RI—JREODAFT 1 -5 BN IC0E
LET,

CDOKEEElX, spark.sql.adaptive.skewJoin.enabled?' true ICEREE N TV BEICERIC
BVET, FHHICOVWTIE, Apache Spark D RF IX T R ESZRLTLKEEVW, F—FAF1—I(C
2VWTE. vy 7Io&KEIL €023 THELSHALET,
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https://spark.apache.org/docs/latest/sql-performance-tuning.html#coalescing-post-shuffle-partitions
https://spark.apache.org/docs/latest/sql-performance-tuning.html#converting-sort-merge-join-to-broadcast-join
https://spark.apache.org/docs/latest/sql-performance-tuning.html#converting-sort-merge-join-to-broadcast-join
https://spark.apache.org/docs/latest/sql-performance-tuning.html#optimizing-skew-join
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AWS Glue 237 ONT7# =XV AZRABIBDLEHORANTZ VT 1 R2BRATBHEIC. N7 +—
RAZ7ZTA77A40200, RRNLRYVZRETRCEZBLBBHHLET. Chilkl), #EY
BLEILERTERT,

BRERBDFOESHIZ, Amazon CloudWatch X R VARG aTARNVIAOEARE 1 —%RHLE
T, Spark Ul Ik, W7 #—RVAF1—Z2J9D&Y)RVE1I—&RBEMLUET, T Spark Ul ZEH
T3k AWS Glue, AWS Glue 27 T Spark Ul ZEMICT B2 HBEN HV) EF, Spark Ul ICIBN
=5, Sparkk 237 ONT7#—XR O AZFABIHHBICHK > T, REBRIZETVTRRNLRY IO
FEEBELTERLED,

Spark Ul ZEA L TARRNILZY VEBFET S

Spark Ul 2F< &, Spark 77’V —2a o 7—7IIC—BRRENET, 74 BMTR,
AWS Glue 37 OF7 7V —>3a &k Tdnativespark-<Job Name>-<Job Run ID>,
SATRITIDICEIVWTER—TY NSpark P7U%ERBIRL, 23 7/Xx72MEET, ANU—Z
J2aTORTEE, FRELBTVATORTE. "FTRLBTFIVT—2a a2RRT21 -8
RENFET,

2aJR7ICE, Spark 77— 3> HOIRTOS I TOBENRRENE T, AT—JFk
BFRRAVODKRBZHMTDICE. RATVOEFHREHRELET, RNLXYIVZRDOTSICE. H
BEBEBIRLTY—RMLET, HANICKRTEND UV EBIRL T, REBRTE W2 370
CRUILADLET,

Spark Jobs (?)

User: spark

Total Uptime: 7.7 min
Scheduling Mode: FIFO
Completed Jobs: 7

ppppppppppppppp

Page: 1 1Pages. Jumpto 1 .Show 100 itemns in a page. Go

r
Job 1d Description Submitted Duration = ISlages: Succeeded/Total Tasks (for all stages): Succeeded/Total

3 parquet at NativeMethodAccessorimpl.java:0 2023/03/30 06:49:02 65 min 111 (1 skipped) 5/5 (799 skipped)
parquet at NativeMethodAccess java:0 I

0 showString at NativeMethodAcc .java:0 2023/03/30 06:48:15 29s Ihn 799/799

showsString at NativeMetho

2 parquet at NativeMethodAccessorimpl.java:0 2023/03/30 06:48:48 14s Ihn 799/799
parquet at NativeMethodAccessorimpl.java:0 ]

________________________________

SATOHMR—VIBRAF—IHF—BRRENET., COR—ITE, Bl KILEZRY O
EAEARIDB, AHHOE, DrYTLBEABMYES vy I EERKOBBE DRENEA
Y4 NERBTEET,

Spark Ul ZFERAL TRRNILZRY VZHET S 10


https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui-jobs.html
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Details for Job 3

Status: SUCCEEDED

Submitted: 2023/03/30 06:49:02
Duration: 6.5 min

Associated SQL Query: 2
Completed Stages: 1

Skipped Stages: 1

» Event Timeline
» DAG Visualization
~ Completed Stages (1)

Page: 1 1Pages. Jumpto 1 . Show 100 items in a page. Go

Stage id » Description Submitted Duration | Tasks: Succeeded|Total I| Input Output Shuffle Read Shuffle Write 1

5 parquet at NativeMethodAccessorimpl.java:0 +detalls 2023/03/30 06:49:02 65 min | 5/5 II 10.2 GiB 119 GiB \

Executor 271k, Spark 75 AX—NRENFMICRRENET, A7 OEHRERIETEE
To RDAT)—=223Y NIRRT ITAZ—IZK, @5t 316 HAOT7 OV T 4787 E 512 @D
THEFEFNRTVET, F72IILNTR, FO7WEF 120 Spark R RV ZRAKICAEBTEEXT,

Executors
» Show Additional Metrics
Summary
RDD Blocks Storage Memory Disk Used I- ;:;e-s B -i Active Tasks Failed Tasks Complete Tasks Total Tasks
Active(80) 0 0.0 B/ 465.9 GiB 00B : 316 10 0 2399 2399
Dead(49) 0 0.0 B/285.4 GiB 00B : 196 EO 0 3 3
Total(129) O 0.0B/751.3 GiB 00B : 512 10 0 2402 2402

AT OFMNR—I5/5LRTENBEICETVT, AT—I5HAHRERVAT—ITTHN, 5120
5655207 ULAFEALERA. CORT—DOAFMEGFFERICEVTTA, A&V ORKED
MPHBDIEH, RENILRYDVELTREBITEERYS, N7A—NXAZMMLEELBICE. TOEARZER
FTRIRBENFHYVET, —BOBNTA—XAORRNILRY VOXEZEEL TERRET 3 HE0OF M
ICDWTIk, [Strategies for tuning Spark job performance; 2B L T &V,

Spark Ul ZEAL TRNILRY VEZRHETS 11
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NTA—RVAFI—Z2TDOR—AT A H#E
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1. N7 #—XVABBERELEY,

2. ANV OAZRELERT,

B.ARNILRYVERBELXRT,

4. RRILZRY VDHEEER LT,

5 EEBBREERTDIERT, ATV T 2~4 ZFVIERLFT,

FY. NT7Aa—XABBZRELET. flAE. BED 1 2. 3IKHEUAIC AWSGlue 37

NERTETTIDETT, BEZEHRLES, D3 TONTA—IXAXRNVIAZRELE T,
BEZERTIEODDOXRNIIVAERNILZY VDERERELET, HIC, RMNLZYIEZHE

IR, NSZTNZa—TF142T, FNYT, NTF—RXVAFI—ZVJICE2TREEET
To Spark 777U —2 3> ORITHIC, Sparkk BB RRAITDAT—RALMETE Spark 1 R MO
JICRERFELET,

Tk AWS Glue, Spark BEH—/N—IC&k > TRHEE NS Spark VT 7 Ul 5L T Spark X k1)
DABRRTEET, AWS Glue for Spark ¥ 3 7 I&Amazon S3THE L =BFFIC Spark 4 X2 b
OJZXETEET, (CWE. AmazonEC2 1 VARV AE W O—HIIN I E1—2 T Spark B
H—N—%EE TS = DAWS CloudFormation 7> 7L — k & Dockerfile ®H| AWS Glue £& A E
ThTVWDES, AIXRNOY T Spark Ul Z2FHTEET,

NT7A—XVABBRZREL, ThSNERZHMMIZDX RNV IAZREL LS, ROEIZ3I2D
HEZEALTRNLRY VORELBEZRBTERY,

NT A=Y AFI—Z2TDOR—AT A EB _


https://spark.apache.org/docs/latest/web-ui.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui-jobs.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui-jobs.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui-history.html#monitor-spark-ui-history-cfn
https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui-history.html#monitor-spark-ui-history-local
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Spark a7 NT7A—X2VADF1—_2U07509T14 A

AWS Glue Spark a7 ONT7 #—XVAF1—_2JICk. ROBBEEFERATEET,

« AWS Glue VY —XA:

« DZAR—BREQART—V>Y

« AWS Glue &FIN—2 32 ZHATS
« Spark 77U —>3a>

s FTEAFY U OEEREST

« AT DI

« vV 7)INOFRE

o FTEA—/N—AY RZZ/NRICHNZS

« Y -ERERORKEL

CheDEEEFERATSHIC, Spark I TDOX RNV OV REREICT I EATEZMRENHYET,
CODEWIE. AWSGlue RFIXNCREBEEhTVWET,

AWS Glue VY —ADE RN SE., AWS Glue J—hH—%&EML., AWS Glue &F/N\—> 3 &
HA93C&ET, N7F—XR > AZ[LEEERENTEET,

Apache Spark 77’V —>3a> 0B8R sk, N7+ —XAZ[LEEZ OOV DD DR
TP OEATEET, Sparkk VS AZR—ICFRERTF—XNO—REnEHEE, HIBRLTO—RE L
EF—RNEERBSTENTEET, Spark V5 AX—UY—R&EHEVVHEALTHES T, ¥F—2&
10 A"V VHBEE, AIHLITEIRAVERETEET, T, BEBLODKRENT—XEEREIC
ABVYYOEBEFDHNZBERE, BEBILITZEETEET, DaTIOIVTSUHKH KLY,
% D Spark ARV DHEDEMEEZBEF LI ITDEETEERT,

CNSOHBZNENIZERATAICEK., XMNVIRZSRUTEATREZAI VI ZBETIHE
FHYVET, FHHICOVTE., UTOELEI>I3I>ESRBLTIKEEV, ChsoF&lEF, N7 44—
N ADHARE T THEL, out-of-memory (OOM) T —BED—RNBEEENHERIZERIEE

9,

Spark 3 TNT A =X VADFI1—VTT509F4 R 13


https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
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DZAR—BEODAT—)>T

DAaTIIRKEAAAYTETVWRN, TTEF1E2—HF T+ )Y —RAEHELTVWT, Spark /' fE
AAEZITICHLTRKEDRAVEZERLTVRHER. V7AXR—BEOAT—) > JZ &L
TLKEEW, ChHFBYAES L ZFTHETHICE. ROXRNVITAZERALET,

CloudWatch X K1) O A

« CPUAREXEUEARZFIVILT, IJEF1 32— +5B8VY—ARAZHELTLAR AL
D/J‘#éﬁﬁwb\l/ij-o

« DATHFERTENLERBEFIYILT, LEBEIrRIETNT A X ABBEEZERTERV
AESHZTMLET,

ROBITE, 4 DOITEFIR—H 97% 2HBX % CPUBRHTRITEATVERIN, N3 KER
ICREATTLTVERR A

CPU Load (%)
! @ Driver

1.00 ; - B TV @ Executor 1
@ Executor 2
B Executer 3

04181219
1230

2023 04- 18 12:20 UTC

1. Q Executor 2 0.97689356023 =

2. Q Executor 1 0.97668588619

3. O Executor 3 0.97639647207

4. Q Executor 4 0.97330441311

Browse Que Options | Source Add math v | ‘ Add query

(® Note
CPU BARIAMEVESE., VFAR—BEOAT—V2TOX)Y NEBShBVATREEN HY)
ESCR

DSAR—REOART—U>Y 14
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Spark Ul

DATRTELERAT—RT T, B3 TFEFRERFAT—CORAIMERIETEET, XOBFIT
l&. Spark /581002 AV &KL TVWET,

Stages for All Jobs
Completed Stages: 1
~ Completed Stages (1)

Stage Id ~ Description Submitted Duration Tasks: Succeeded/Total Input

0 count at DynamicFrame.scala:1414 +detalls  2023/04/18 10:59:10 48h 58100/58100 28.4GB

TJEF12—27 Ik, TTEFIR—ERRVDEHBARTRENET, RORYU—223Y
RTlE., &Spark IYEF18—IC4200T7HFHY, 4 DOARYERBICETTEET,

Executors

Show 20 v | entries

—_——

Executor ID Address Status RDD Blocks Storage Memory Disk Used : Cores:
driver 172.35.229.149:37603 Active 0 00B/63GB ooB : 0 |
1 172.34.249.100:34733 Active 0 00B/63GB coB : 4 :
2 172.35.72.25:38920 Active 0 00B/63GB 0oB : 4 :
3 172.34.49.138:39961 Active 0 0oB/63GB ooe I a :
4 172.36.70.76:39323 Active 0 00B/63GB ooB : 4 :
—

ZOBITIE. Spark R AV DO (58100) k. TFEF 12— HFEBICLETES 16 BORAY (4
BOIFTEX12— x4 BOIT) LYEEB L ICAEVTT,

S DERNRELEBERE. VFAR—OAT—V T ZHmALTLKEEZV, ROFT a2 %
ERALT, VAR —BREBZAT-ITEET,

- Enable AWS Glue Auto Scaling — Auto Scaling l&. AWS Glue /N\—2 3> 3.0 LAFE® AWS Glue
e, Z#, O—R (ETL) BLFARNI—ZD I3 TTHEATEET., . FRAT—I0/N—
TAAVERELERDATRABICIA2ONY FHFERET B EEICIHLUT, BBHNICTD—H—
%9 TAZ— AWS Glue (BB KTHIBRL £7,

Auto Scaling "B BE > TVWTED—A—HAEMU B VRRAAREL B8R, D—H—%F
BTEMIRCLZRILTLKEEV, EEL. 1 DOARAT—ITEFETAT—UJT%E, &
DAT—ITELDIT—H—DTARIVREIZHZY), NT7A—XAQOEENfEOLCED ., 1
AN ELBRAEMNI HDEICFEFELTSEE L,

Spark Ul 15


https://docs.aws.amazon.com/glue/latest/dg/auto-scaling.html
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Auto Scaling ZB®IC TS &, CloudWatch T EF1X— XNV JAICITEF 1 X—OEN R
RENET, Sparkk 77V T7—23>0IJEF12—0FEZTZRITT3ICE. ROXB
VOAZEALEY,

* glue.driver.ExecutorAllocationManager.executors.numberAllExecutors

* glue.driver.ExecutorAllocationManager.executors.numberMaxNeededExecutors

XRNDYOZAOFMIZ DOV T, Amazon CloudWatch X N 1J 2 2 AWS Glue Z#EALEZEZX) >
J12#SBLTLIEE,

AT=ILT IR D—H—B AWS Glue ZEX T - J—H— AWS Glue ZF B TIEPIT &
TEET, 74 RIVREDD—H—%2BEIZDETOHIT—H—%2BNLET, COBRT, 7—
Hh—ZzEMT3E, BREXEEFTICOAAMNEBMLET, FHICOVTRE, 2RI 0I5,
ESBLTLSEEW,

AT=NTY 7T &) REBT—N—BATZ2ERATS -AWSGlue &V ZE<DIT7. XEU, A
NL—2 R DT —N—ZBEATRIELSE, T—N—DAVAZVARLTEZFBHTEETER
o D—N—BRATHFREVRE, XTVEZKEITHETZT—XLH, ROLEEN. RENA B
BUOTF—2Z8CIVTATAREFIVIORE, REODF—EREDITZ2EEABAICAT—
VT ULTRITERT,

AT=NLNTY 7, D3aTIOITVTSUNFEEICKEVNLESD, Spark RZA/N—TLW KELR
ENYEBRBEICERIEET, T—H—ZRATENT A AOFHMIC OV T, AWS Big
Data Blog ®i2E "#HIL WKERD—H—R A7 G.4X & G.8X T Apache Spark 23 7 D AT —
)27 AWS Glues ZZBRL T EE L,

D—N—BZBPIE, BEBT—D—OEHBERY . SNEEOEFNEARL—->32T
SAVTNERBSITETNTA—RVANFMELET,

AWS Glue &#i/NN—> 3> zERTS

AWS Glue ZFIN—> 3 #FRHTZ L 2HBHLET, 3 TONT7F—IXAZEHEBNICAELE

TERARMOHIFENRETYTIL—RFEN—J3VICHMBAENTVET, HlIREFE. AWS

Glue 4.0 I X DEFBEEN BV E T,

- 1L < JZiE{t &t iz Apache Spark 3.3.0 7> X 1 /s — AWS Glue 4.0 |& Apache Spark 3.3.0 5~
RALICEDVWTHEBEES I, 7—72Y—AD Spark EAEND/NT7 #—XADE EEERLE
9o Spark 3.3.0 &2 A AlE, Spark2x DEL DA /R—=IVICETVTVET,

BHIN—C3CEERATS 16


https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html
https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html
https://aws.amazon.com/blogs/big-data/scale-your-aws-glue-for-apache-spark-jobs-with-new-larger-worker-types-g-4x-and-g-8x/
https://aws.amazon.com/blogs/big-data/scale-your-aws-glue-for-apache-spark-jobs-with-new-larger-worker-types-g-4x-and-g-8x/
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« ¥R Amazon Redshift 1% % & — AWS Glue 4.0 BAED/N—< 3 > Tk, Apache Spark A ®
Amazon Redshift e RMHEhET, REGBRFEOA—TVY—ADXRIVZLICEEE L, N
TH—XAEEF 1T 1 ZBILLET, REICKY, PTUVT—23 20N =X AN K
K10EEELET, FMIC DLV TIE. Amazon Redshift & Apache Spark D#EEICET 2704
HEZZRBRLTKEEL,

« CSVH KLV JSON F—RZEZFEAL IERT NL{bE nzFAE) O SIMD X—AMDREIT - AWS
Glue / N\—23 2 3.0 A TR, TR—ADU—F—ELBRLTEENBEDITNTF—XVRA
ZRBICSRILTEDHRELE N - —HFEMENTVET, CSVF—ROFMICOVWT
&, "RIBPIIELENESIMDCSV U—F—IC&DHRIMINTA—I 2 ADOKIEL ESRL
TLEEV, JSON F—RDOFFMIC DWW T, MUsing vectorized SIMD JSON reader with Apache
Arrow columnar formaty 2B L T EE L\,

ZFAWSGlue/ N\—2 3 IcFk, OxIZ, RTAN—, SATZVDEHLREE, Z2<0OD OFT, C
DEBEDTYTIL—RIFIEENET, FMICOVWTE., TAWSGlue /N\—23a > XUV T AWS
Glue >3 7% AWS Glue /N\—23 2040 IC8B81T9%1 BSRBLTLSEEL,

F—RAFVYUNDERZFES T

2T, MELT—RANKEO—RIDEZRFTLTIKEZV, FEF—XY—AD Spark 75 A
Z2—ICO—RENBTF—EOEZHESITLETT, NT7TA—NVAZMOLEERIZENTEXRT, <D
T7O—FHBEOHAESHZTMIBICE. ROXNVIRAZFEALET,

MSpark Uly 023> THREATATWAKSIZ, CloudWatch X ~1J 2 A0 Amazon S3 A 5 D&k
HELV) N4 NE&E Spark Ul OFFIZ B TEEX T,

CloudWatch X K1) O A

Amazon S3 A SNEB R TDFmAEMY YA Xk, ETL T—2BE (N1~ ) THERTEEXRIT, <0
XRNDOAKE, BIOLR—RNUBOIXRTOITEF12—ICk2T Amazon S3 A S5AlS iz
NARBZERLET, chZFEALTAMazon SIHA SO ETL F—XBEBEZE_XU>JL, 5k
BV EABT—RY—ANSORY)IAKL —NZHETEET,

T—RAFTUDOERERMS T 17


https://aws.amazon.com/blogs/aws/new-amazon-redshift-integration-with-apache-spark/
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-csv-home.html#aws-glue-programming-etl-format-simd-csv-reader
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-json-home.html#aws-glue-programming-etl-format-simd-json-reader
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-json-home.html#aws-glue-programming-etl-format-simd-json-reader
https://docs.aws.amazon.com/glue/latest/dg/release-notes.html
https://docs.aws.amazon.com/glue/latest/dg/migrating-version-40.html
https://docs.aws.amazon.com/glue/latest/dg/migrating-version-40.html
https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html
https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html

Apache Spark 37 ON7 #—X 2V AF1—

Z>7J AWS Glue ODX
ARNTZOF4R
ETL Data Movement (Bytes) . 2023-07-14 (05:03:00) > 2023-07-14 (05:10:00) [@ Line v | Actions ¥ ‘ ‘ C | = |
Count
oun I 53 Bytes Read
0,26 | oot e et e et e et @ 53 Bytes Written
80006
60006
40006
20006
0503 0503 05:04 0504 nsns ﬂ?-'ldﬂlS.:E{‘ ns0R 05:07 05:07 05:08 05:08 05:09
2023-07-14 05:06 UTC
1. O 53 Bytes Written 10,196,237,888
) - 2 ) S3BytesRead 10,176,349,586
Browse Query Graphed metrics (2) | Options Source Add math v | | Add query ¥ |
Add dynamic label * Info Statisticc | Sum ¥ | Period: 1minute ¥ Clear graph
Label Details Statistic Period Y axis Actions
= 53 Bytes Read £ Region: ap-northeast-1 - Glue - glue ALL. £ Sum v 1minute ¥ > N QL ¥ X
u S3 Bytes Written & Region: ap-northeast-1 « Glue » glue. ALL. #  Sum - 1 minute v > A Q 4 A %

S3NA RFRHE) F—BRA Y M FRINEREWVFZERF, ROVYJI—-23VERFELTLKE

=V,

Spark Ul

for Spark Ul AWS Glue DAT—T R T T, ANV AREEIH A XERBTEET, XOHITIE,

~

AT—T 23 474GBOADE 477GB OB %E

MiB O h&EFRAELY) £,

ALY, AT—25F61.2MBOASE 56.6

Stages for All Jobs
Completed Stages: 6
~ Completed Stages (6)
Page: 1 1Pages. Jumpto 1 . Sho
Stageld - Description Submitted Duration Tasks: Succeeded/Total Input Output
5 parquet at NativeMethodAccessorimpl.java:0 +details 2023/07/14 05:09:49 15s i 414/414 | 61.2MiB 56.6 MiB
4 load at NativeMethodAccessorimpl.java:0 +details 2023/07/14 05:09:47 06s i n |
3 Listing leaf files and directories for 43 paths: 2023/07/14 06:09:46 1s I 43/43 )
s3:/famazon-reviews-pds/parquet/product_category=Apparel, ...
load at NativeMethodAccessorimpl.java:0 +details
I2 parquet at NativeMethodAccessorimpl.java:0 +details 2023/07/14 05:04:36 3.1 min 414/414 . 474 GiB 477 GiB
M R R AR RS R TR e———————— A G v S S—"
1 load at NativeMethodAccessorimpl.java:0 +details 2023/07/14 05:04:31 2s il
0 Listing leaf files and directories for 43 paths: 2023/07/14 05:04:13 6s 43/43 )
s3:/famazon-reviews-pds/parquet/product_category=Apparel, ...
load at NativeMethodAccessorimpl.java:0 +details
Spark Ul
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AWS Glue < 3 7 T Spark SQL F£ /= I& DataFrame 7 7O—F ##HA 9% &, SQL /D ataFrame X
TILINSOAT—DICETRIMIABHRNIRTIENET, COBE, AT—2J 2Lk, HaEHSH
E77A4IN0O: 430, HAWMSNE=T7AINOY A4 X:47.4 GiB, HA1TDOE: 160,796,570 A" &K~
ThET,

Jobs Stages Storage Environment Executors SOL [/ DataFrame

Details for Query 0

Submitted Time: 2023/07/14 05:04:35
Duration: 3.1 min
Succeeded Jobs: 2

Show the Stage |D and Task ID that corresponds to the max metric

Scan parquet

number of files read: 430

scan time total (min, med, max (stageld: taskid))
107 h (2.2 s, 7.5 5, 29.4 s (stage 2.0: task 198))
metadata time: 5 ms

size of files read: 47.4 GiB

number of output rows: 160,796,570

WholeStageCodegen (1)

duration: total (min, red, max (stageld: taskid))
1.563 h (5.4 5, 11.4 5, 38.5 s (stage 2.0: task 198))

ColumnarToRow

number of output rows: 160,796,570
number of input batches: 39,600

THAMP>TVBTF—REFEALTVRTF—EOH A RICKREBEVNI BB MDY S LBEE.
RKDJ)1—=>32zdLTSEZY,

Amazon S3

Amazon S3 A SHmAMB EE I A TICO—RENZF—ROEZFRSTICEREK., F—2EY RN O
T7ANTAX, EfE. 77A4LFER, 77A4NLATINN—FT1232)2EBLTLKES

Spark Ul 19
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W, Spark 37 AWS Glue @ &, ZL<DEFESraw F—2 D ETL IZFERAEhETH . RN BIE
MEBOLEOIZE, F—RYV—AEROBEZRETIXLEN B ET,

c T7ANBAX-ADEHIDT 7 AN A AZEHEEDEHR (128 MB B E) ICHBFITDEZES
BOLERT, 77AUNFNETERTT7AINRPRETED T 7 A&, BEZLIER I AL
HWERT,

NEBTFTANDNZHBHDE, ROBBENIRELET,

« BZLOATPION(BULEDTF—RERETIVOMDATI T I NELEL THead) I
LTUIIARNEFTSEHICHEREF—/V\—AY R (List, Get, % &)IZ&V), Amazon S3
ADEXRY RD—=2 110 BEFE<EYNET,

« Spark RZAN—QAFHFEV /10 ELABERFIZELY), Z<ON—TAZIVERRINFERE
h, BRIZIIMEBARELET,

—hH. 77ANRATHFDEARETHELS (gzip BE ), 774N KREFTEBIFE, Spark 77V
T—232B 1 D20FAVTI7TANEROFRIMI)FIETTITERTEHERIZDIBEN HYERT,

NEBTTAIZ EIZ Apache Spark R AV ZER TR EEICRETIBREAFVEZRKS T
(Z&. DynamicFrames O 7 7 A )\ IJ)I—7ZEALET, COFT7O—FIZKV), Spark RS

4 IN—H5 OOM BIAN RET B WEMN BBV ET, 774N TIL—TILERET S ICIE,
groupFiles & & T groupSize/NTX—RZF{ZELE T, XOO—RHAITE. Chsn/NFX—
R %D ETL AP )7 KT AWS Glue DynamicFrame APl Z#L TVWE T,

dyf = glueContext.create_dynamic_frame_from_options("s3",
{'paths': ["s3://input-s3-path/"],
'recurse' :True,
'groupFiles': 'inPartition',
'groupSize': '1048576'},
format="json")

c Efi-S3AT IO RABEXANA NAAICH2BEE. ERTHEERFLTIEEL,
EESEBRERPRIBY . 2 20X TICKABITEET,
. gZip BEDHEITRTaR EBERTE. 77 AL2EE 1 ADT—H—TRETHHEN B
£7,
. bzip2 ¥ LZO (A 7Y U AN E) BE DDA TEEEBERTE, 77 1L OB K RES
WEECAEY, BHMETEET,

Spark (B RV Z DO —MBNBZTHBULEBI D) TR, V—ATF—RT7F7AINEI DU NFAT
LTRETERF IV IICREALET, chSsDBENRBDEEFHEINET, TR PETRER

Spark Ul 20



https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html
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ERXCBxdEe, RElLENE AWSGlue V—F—k, BENTOY I ND&K%EHETSDRangeA S
a2 % GetObject API ICIBHITBDET, S3ATDIIVM SPEERMETERT,

RRICEDRSICHET S L 2HFEITHICEF. XORZKRFTLTEEL,

AWS Glue worker

4 Spark tasks

AWS Glue
DynamicFrame
partitions

\_

N

N/

|
b

|

AWS Glue worker

p
‘ L]
|

AWS Glue worker

Records:
11213f4‘

File splits on
Amazon$S3

Records:
5,6

Records:
7,8,9,10,11

Records:
12,13,14

Records:
15,16

Records:
17,18,19

EMENLT—2E,. 774N REBYAAXTHIH. 77AIUHNZEAMETHIRY ., 77
VTr—232ZRKBICEREKLTEERT, T—RY A AN NEWVEE, AmazonS3ASAF v &

NdF—REAmazon S3HS Spark VT AR—ADXRY ND—=DO RS T4V INRBPLET, —
B, FT—R2ZEMBRUOBRITDICIE, KVYZ<DOCPUNMRETT, RERZIEI—FT12Y
NER, ERT7IIVALOERRICEDETAT -V JEnET, 2B EMREN 2 &R
THEER, CORL—RATEEBLTLLEEL,

(® Note

gzip 77 A NIE—RICDBITRETIEH ) T AN, gzip ZFEAL THESZ ® Parquet 70OV

VEEML. Thoo/OY U ZAIHLTEEXT,

s 77ALER -FEMEXZMEH L E£9, Apache Parquet & Apache ORC & — %75 5l $5 ml
F—RFEX T, Parquet £ ORC &, FIR—ANEHE., T>I1—R, BLUEF—RHBIZEILKE

JOERERAITZDET, T—RXEMENICHRTFLET, Parquet T 1— ROFHICOWT

&, "Parquet T 1—REFHER, 2SBLTLKEEV, Parquet 77 M ILEDEITRET T,

Spark Ul
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https://parquet.apache.org/
https://orc.apache.org/
https://github.com/apache/parquet-format/blob/master/Encodings.md
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Columnar F. EEIFCEICTIL—7L, 7OV VICEEHDTRELET, AR eERAT
ERATRFENEVIICHETEZTF—ROTOY I EAFY TS TEEXT, Spark 77V
'7'—/3/(3 PDEBIOHEMBTEERT., —BOIC, EBENFFVAA, F—R27OYIER
Fv79BE, Amazon S3 A SFRAEBD /N REAN DLV, NTA—=X AN MELET,
EE5DFERE. IOZBSTEODROTY 1A TFT7A—FZHR—KLTVET,

s TV IARADY -_HETYIIARAIUEF, TTVIT—23 0 THERES N EIOKAZRET
DFETT, ROPUSRTKSIC, Spark 77U —23a>05%EEELET,

« DataFrame M #l: df .select("star_rating")

« Spark SQL M #Hl: spark.sql("select start_rating from <table>")

s RBT Y2 I1RZV -RETY 180201k, WHERES & U GROUP BYAZMENICAET S
EOOFETT, £E550FRICE, FI0EZRITF—XOTOVINFGYET, F70v 70
k., RABEXRMEARE, 7OV VOKHERIFLET, Spark ik, CchsOFEFHTEFERAL T,
T7Vr—>2a>THEREhZ 7)) E—EILBEUTTAY I ERAMBIDAFY T30 2 Y
WITEEXT, COBREERFRTDICEK., ROBICRIELSIC, FKEICT1IILEZ—EEMLET,

« DataFrame M #l: df .select("star_rating").filter("star_rating < 2")
« Spark SQL M #Hl: spark.sql("select * from <table> where star_rating < 2")

« J77ANLATIN-F—2OFERAFECETVNT, S3F—R2EBBZINAOATZ T U MNIKR
BFIBHLET, BEITHDT—RZEMNRHICMEBTEXRT, FMICOVTEF., "Amazon S3 k¥ 1
X1 @O "TL74YvOREFERALTAT DI VN EEETS ) 282BLTLKEEV, AWS
Glue l&, ¥—&fE%Z X T Amazon S3 7L 7 1 v V AIZR7F Lkey=value, 7—2X % Amazon
SANATN—FT 14232 eZHYR—R L TVET, Amazon S3 F—R%Z/N\—F7T 1> 3
METBET, BAIVARN)—LDGWMT T IT—23 0 TCRAF Y ENBDT—ROEZFHIR
L. N72#—X>RZz@mEEE, JANZHIBETEE T, FMCOVTE, "TTOETLHID
N—T 423> NOEE AWS Gluey 2B LTLSEETL,

N=TFT 423 RT—TINEETETETETLWAICHEIL, ROBICTILSIC, £, A, BRED
FEICESVWTHETSZT—REJI—TEchl7 7M1 LCREFELET,

# Partitioning by /YYYY/MM/DD

s3://<YourBucket>/year=2023/month=03/day=31/0000.gz
s3://<YourBucket>/year=2023/month=03/day=01/0000.gz
s3://<YourBucket>/year=2023/month=03/day=02/0000.gz
s3://<YourBucket>/year=2023/month=03/day=03/0000.9gz
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https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-prefixes.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/using-prefixes.html
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-partitions.html#aws-glue-programming-etl-partitions-pushdowns.
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F—REY RON—FT414>23a2k, OT—TLTEFIIMETEZIETERTEET AWS Glue
Data Cataloge ZTD#., XOKSIZN—F 423> T I)N—Z2 0 %ERALTF—RAF Y NE®
FIRTEET,

« AWS Glue DynamicFrame W% & &, push_down_predicate (F/kld ) ZREL £
9 catalogPartitionPredicate,

dyf = Glue_context.create_dynamic_frame.from_catalog(
database=src_database_name,
table_name=src_table_name,
push_down_predicate = "year='2023' and month ='03"'",
)

 Spark DataFrame O3%F&. N—FT 123> 2T )—_2J03BBEENAEZRELET,

df = spark.read.format("json").load("s3://<YourBucket>/year=2023/month=03/*/*.gz")

« Spark SQL Tl&. where AIZEREL T, F—RAWEOATHrSN—FT1>23a2%#TIN—_2JT
ZFET,

df = spark.sql("SELECT * FROM <Table> WHERE year= '2023' and month = 'Q3'")

s F—ROEZAKKRICANTN—TFT 1> 32{LT B3Ik AWS Glue, XD & S IZDataFrame
DynamicFrame @ DynamicFrame & 7= & partitionBy() ® partitionKeys partitionKeys (Z%I @ B {7
WRERELET,

* DynamicFrame

glue_context.write_dynamic_frame_from_options(
frame= dyf, connection_type='s3', format="'parquet'
connection_options= {
'partitionKeys': ["year", "month", "day"],
'path': 's3://<YourBucket>/<Prefix>/"

« DataFrame

df .write.mode( 'append')\
.partitionBy('year', 'month', 'day')\
.parquet('s3://<YourBucket>/<Prefix>/")
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https://spark.apache.org/docs/latest/api/python/reference/pyspark.sql/api/pyspark.sql.DataFrameWriter.partitionBy.html
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chZRY, HATF—RDOA 21X —ONT7A—X 2V A%ZMEERBIIENTEET,

ADTF—2EY NEERTEINATSA 2 ZEETRDEOOT VAN BEVEE, N—FT41
2A”ZDIRATIIDTRBY)EEA. KDYIC, gob/ NEZ—2FEAL THRER S3/VA
#BRINTEET, DynamicFrame THAEIB L EICBRAERELET, HIZE. XOO—RT
(&, 2023 FD 01~09 A BADBEHERAL TVWET,

dyf = glueContext.create_dynamic_frame.from_catalog(
database=db,
table_name=table,
additional_options = { "exclusions":"[\"**year=2023/month=0[1-9]/**\"]1" },
transformation_ctx="'dyf"'

F—RARATOTF—T7IL7ONT 1 THRAZREITDEETEET,
« ¥—:exclusions
« f#: ["**year=2023/month=0[1-9]/**"]

« Amazon S3/N—F 12 aAUNZFTED - BT OEZFED ID L, BEWVMEEZED Y T Amazon
S3F—REN—F AL I THEFRITIEEN, ChIC&Y), TEEN—F 42320
BRIEN—FT123 080 EIXTOT1—I)LROBTHD D, NTYNKHON—FT423 2D
A KBICEMNTAHAREENHYET, /N—FT 123 HNLTERE, UTHRETHDOEMND
WET,

- Data Catalog # 5/N—T 123X RXRF—RZWMEBIIBOL AT —0EM

« Amazon S3API U TANKN (, List, GetB XU Head) ZE SICHEBELETIPEBT7AILD
BOEM

iz lE, partitionBy& il THRRA 7 ZRET S EpartitionKeys, BEDHFLARIL
DN—FT 1423 Z2Tyyyy/mm/ddEZ< NDI1—AT—AICBLTVWET, =L, ESHO
N=—TFT4>23a>%ERL, NTA—XA2BICEFEEZEZX Syyyy/mm/dd/<ID>TREMA B V)
7,

—FH, UPILERALREBT7IT—23a> o BEO—HOI—AT—ATRE., BEDZBID/N—
T4 IAVHBETTyyyy/mm/dd/hhe I—AT—ATHABYON—T 1> AV NFVEBES
. AWS Glue N\—=74>3A4 > FY JA%ZEAL T, DataCatalog ' 5S/N—T 14> 3 2 XX
T—REMBIBIBROLAT - Z2BMBIDEZBRIILTIEEY,
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https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-connect-s3-home.html#aws-glue-programming-etl-connect-s3
https://docs.aws.amazon.com/glue/latest/dg/partition-indexes.html
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T—RNX—A& JDBC

TF—RER—ANSBEREMBIDEEICT—RAF Yy &2FHSTICIE, SQL VT Twhereikzd (F
A ZEELET, SQLAVRER—T I/ AZRHMLAEVTF—ER—AK, JIVEREE7 1)
R)TDEODHBOA N ALEZRELET,

Java Database Connectivity (JDBC) #E#t 2R T 2B S, XD/NTX—2X D where@ZFERAL T
SELECT VIV ZEELET,

« DynamicFrame D54k, sampleQuery #7'> a2 & EALE T, AT 254
l[dcreate_dynamic_frame.from_catalog. additional_options5I¥ZXDKSICEREL
£7,

query = "SELECT * FROM <TableName> where id = 'XX' AND"
datasource® = glueContext.create_dynamic_frame.from_catalog(
database = db,
table_name = table,
additional_options={
"sampleQuery": query,
"hashexpression": key,
"hashpartitions": 10,
"enablePartitioningForSampleQuery": True

+

transformation_ctx = "datasource@"

NDF/Ausing create_dynamic_frame.from options., connection_optionss|¥Z XD
ELOICERELET,

query = "SELECT * FROM <TableName> where id = 'XX' AND"
datasource® = glueContext.create_dynamic_frame.from_options(
connection_type = connection,
connection_options={
"url": url,
"user": user,
"password": password,
"dbtable": table,
"sampleQuery": query,
"hashexpression": key,
"hashpartitions": 10,
"enablePartitioningForSampleQuery": True
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)

« DataFrame OFEEFK. 7T VAFAFa = EALET,

query = "SELECT * FROM <TableName> where id = 'XX'"
jdbcDF = spark.read \

.format('jdbc') \

.option('url', url) \

.option('user', user) \

.option('password', pwd) \

.option('query', query) \

.load()

- Amazon Redshift D& & k. AWS Glue 4.0 LA Z A L T Amazon Redshift Spark I& 7 Z M
TV aAR I R—NEFERALET,

dyf = glueContext.create_dynamic_frame.from_catalog(

database = "redshift-dc-database-name",

table_name = "redshift-table-name",

redshift_tmp_dir = args["temp-s3-dir"],

additional_options = {"aws_iam_role": "arn:aws:iam::role-account-id:role/rs-role-
name"}

)

s EOTF—ER—AICDVWTEE, TOF—ER—ADORFIXNZSBLTLSEETL,

AWS Glue 723>
s IXNTOERIIATETORLBAF Y U ZAEL, REOZITETRICFELEN 2T
NDHEXVEBETBICF, 23 T0T Y IIX—DBUWILET,

c MEBIRZADNT—ROEEZFIRTZICE. D23TOTYIR—IUTERNEXZTEZREMCILET,
ChCkY), DPIaTRAIELRF Y UV ENDT—ENEBERSTEN TEET,

AT DIFIE

NTA—RAZRELTDICIE, F—E2OO—REEBORAVZLILTDENEET

9, Apache Spark DEERZE RNEY I THBLEKSIC, WINBOESVERETS LD, BEH
NDH3PET—2EY N RDD)NN—TFT 123 OBEFEETT, Spark MERT B EHERAVIE, 1:1
R—ATRDDN=—TFT1423vVIERWULET,. ZEO/NT AN AZERRITSBICIE. RDD /N—
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https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
https://docs.aws.amazon.com/redshift/latest/mgmt/spark-redshift-connector.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-continuations.html
https://docs.aws.amazon.com/glue/latest/dg/bounded-execution.html

Apache Spark 237 ONT7# =XV AF1—22 % AWS Glue DX
ANTZOF4 A

TAZAVOBHNEDLSICREEZ N, TOBHNEDLS CKEBILE MDD EEBIDILENHYE
ER

T oBAEFMEBAZWVES, LTOERIE CloudWatch X k1) 2 A& Spark Ul ICRBBRENET,

CloudWatch X kU2 A

CPUEBREXEUFERAXRZRALET, —BOITEF12—HFT3a7/07 I —XAFIZLBEThE
WEEE., XINEBEZRETHONEYTY, CcOFE, REAESHEHEIC, T/EFf152—1
FRAVERTLTVRLEN, BUYDITEF1E2— (2, 3. 4 BETLELEATLE, Th50
I7EF212—ICE Spark RZAN—ICKR 2> TRATHFEN HTSRTLWEWVWEHERTERT,

CPU Load (%)
@ Oriver
@ Executor 1
@ Executor 2
@ Executor 3
B Executor 4
040
03s
0.25
020
oS
0os
0.0 e e e
w7 08 018 08 1018 1019 119 119 04-1910:19 1020 1020 10:20 10:20 10:21 1021
2023-04-19 10:20 UTC
orzs ors4 0824 0a:s4 1. ©Q Executor 1 0.12349642314 09:54 1024
2. O Driver 0.01471741881
= 3. Q Executor 2
- ~ 4. O Executor 3 ;
Browse Query = Graphed metrics (5/6) | Options Source | ‘
v v
5. O Executor4 R Add math Add query

Spark Ul

Spark U DAT—TRT T, AT—HANDRRAY OBEERTEET, CNDFE., Sparklk 12D
RATDHERITLTVET,

~ Tasks (1)

Index a  ID  Attempt  Status Locality Level Executor ID Host Launch Time Duration  Task Deserialization Time GCTime  Result Serialization Time Input Size / Records Write Time Shuffle Write Size / Records

TSI, ARVYRNEZALZAVICE, 1 DORAVZBITDZITEFIR— 1 FRFENET, D
XY, CORAT—VNEFRF 1 DOITEF1EZ-—TRLICERTEI, OITEF1Z-BTA
RIVIREET L 1=,
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https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html
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CNSOIERNIRELEBESIF. T—RY—AZ &RV 1—>a xzHdLTLKEETL,
Amazon S3 A5 N F—R2O—R&EWFH{LTS

Amazon S3 A5 NTF—RO—REZXIULTBIZE, ETN—FT1>23>0F 7)) N =EERLE
T, TDHE, N—FT423202—5Y NEZEFEHTRETEETIN, N—FT123a>UHFZ3EEL
EOIICFEFELTLEZL,

N=—TFT423>0OFT7FI)NRERETS

Amazon S3 MiFE ., Spark RDD /N\—F 1 2 3 > QA (FNEFNAH Spark ZAV ICHRD)

l&. Amazon S3 F—Xt v NO#EE (FEX. Eff. YA AXBE)ICK2TREYWET, Amazon S3

ICREESNTWS CSV A7 T MHS AWS Glue DynamicFrame & =& Spark DataFrame % 4
K935S, RDD /N—F7 14> 3> (NumPartitions) O#HEE., BERXRORSICHETEERT,

« #7219 MY A X <=64 MB: NumPartitions = Number of Objects
« A7 TV Y4 X >64 MB: NumPartitions = Total Object Size / 64 MB
« DE|FRT (gzip): NumPartitions = Number of Objects

rF—RB2AF v E%ZFHS5T) B3I THALELDIZ, Spark B KERX S3 AT IO NED
BL, ¥WN0BTEET, AT IT I M PEHA ALY KEWEFE, Sparck dF 72T O &S
L, DB CEICRDDN—FT 1232 (BRVRAY) ZEKLET, Spark DD EIHY 4 XiFF—&
ERETUVERALAREICESVTVETYN, ChXFYBHBRELHETT, —BOAT TV NG
gzZip BEDDEIF A B EMERNEFEA L TEME D0, Spark TS ZDEITERE A,

NumPartitions Ik, F—2FX. EME. AWS Glue /N\—> 3>, AWS Glue 7—H—
. Spark FREICK > TELRDIBEN B ET,

iz (&, Spark DataFrame ZEA L TE—M 10GB csv.gz A7 IV N EO—RTB &, gzip &

PEITEBEWVWES, Spark RZA4/N—I& 1 D0 RDD /N\—F 14> 3> (NumPartitions=1) O & Z/E
BLET, chiky), RORIZRTEDIC, 1 DOEFED Spark TTEF 21 X—ICER/ADHY,

BYODIJTEFIZ—IZERAINEIETShELEA,

Spark Web Ul A7 —2 R 7T TAT—U DERBORX AT E (NumPartitions) 2532 A. O—
Rdf.rdd.getNumPartitions()T ZR{TL THF0BEEEL £,
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10GB M gzip 77 A NARELEEER. TOTTFALEERT DY AT AN FETREEFRTE
BTEBNESHERRALET. ChAFATS 3V THRVBAR, 77/ LEREBTBEHICITR
B—BEOAT—U I N BBLEBDBENFBYET, O—RLEF—RICHL TEREDRNICE
FE3ICE. BA—FT42 a3 EEALTISAZ—HNOT—H—MTROD 2 BERRTIAENH
WET,

N=FT142320R—7Y NEZFETRETS

F—ZNOTONT 1 E Spark ICKDBEDMEENREICL > TR, BB ZEX£E5EHELT
{tTEZHBETE, EUNumPartitionsfBICKZHBENH Y ET, NumPartitions A hEF&ES
BEE, 2RATLTN—FT 123> 0O¥df.repartition(N)Z#EX L, MEBEZEHKD Spark T
EF1X—-ICHHATEDLDICLET,

CDFE., NDEITdf.repartition(100)(d 1 NumPartitionsA' S 100 (CiEMIL., ThENIAE
DITEFIR—ICEVNHETRENTERRRVERE D100 BOF—RON—TFT 1> 3 HFER
ThET,

ARL—=>3a ik, F—228E2H8% (Crepartition(N)2EIL (10 GB/100 /N\—F 423> =100
MB/N—FT 14232 ), BEON—FTA42AAOTF—RAF1—2ZzEEBLET,

@ Note
BEDIYYTINARL— 3 joinERITTRDE, N—T123> o
(& spark.sql.shuffle.partitionsE kit OEICIEU TEHHICERBL &
Jspark.default.parallelism, chiC k'), Spark T HEF1X—EOT—XND&KY)
MBEWNBARBABRBICEYET, FHICOVTE., Spark D RFIAIXNESRBLTLKEE
(A

N=—TFT423202—7Y NBZRETHBOBEER., 7OEZaZ I hiz AWS

Glue 7—H—OERAEZFARILTDETT, AWS Glue 7—H— D E Spark Z AT O

(&, VCPUs, Spark & vCPU A7 Z&IC1 DORAVZEHR—KNLET, AWSGlue N\—> 3>
30LUETE., XOXEFALTIN—FT123>n2—45Y NEFHETEXT,

# Calculate NumPartitions by WorkerType
numExecutors = (NumberOfWorkers - 1)
numSlotsPerExecutor =

4 if WorkerType is G.1X

8 if WorkerType is G.2X
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16 if WorkerType is G.4X
32 if WorkerType is G.8X
NumPartitions = numSlotsPerExecutor * numExecutors

# Example: Glue 4.0 / G.1X / 10 Workers

numExecutors = ( 10 - 1 ) 9 # 1 Worker reserved on Spark Driver
numSlotsPerExecutor = 4 # G.1X has 4 vCpu core ( Glue 3.0 or later )
NumPartitions = 9 * 4 = 36

COPITRE, EGAXD—H—N Sparck TTFEF1X— ()4 D20 vCPU OT7 Z8RHEL=F
Jspark.executor.cores = 4, Spark I& vVCPU Core C&IIC1 DDR AV ZEHYR—NT B I

. G1XSpark TJEF 12— 4 DOR AV ZRAFICETTEET (numSlotPerExecutor )
COBON—TFT 14232, RAVICAUEEIDPA 2 EFZEICITAR—Z2&AKRISFEALET,
L, —EBORATRBMMOZATLYEREAALY, PARILATHFERENET, COLSE
BEE., 2FkE 3numPartitionsZ B FTARNILRY VRRVEDEIL, HENICATD 1)L
TREZRFLTLSEZ L,

N—F4>asFsdExET

N—F AL OBFETERL, AAVOBFSTEET, Chickt), BEERXAYX Spark T
JEX1A—HOF—ATB/EE, SHLBICEETSA—/\—AY RIC&V), Spark KT 4 /V—IC
BEANDVET,

a7 ON—FTA4IVEHNE—TYRNN—TFT 1423 VBELVERBIZZVERE. N—F1>3>
WeERS T EZRFLTILKEEV, UTOF72a>z2ERALTN—FT 423> 2RSS TENT
EFXT,

« T7ANYAXHNFEEICPEVEEE, AWS Glue groupFiles ZEA L £9 ., Apache Spark & &
VDORBICKIBEGAINNEEFBSLT, F77MINEREBETEET,

« coalesce(N) 2FEALTN—FT14230%Y—2LET, ChRFEIRANOZOEATY,
N—=—T1423>0OBZFHSTHES. coalesce(N)lF KWEEBEENET, repartition(N)F
DAY INERTLTEN—TFT14>3a>OL - REZEHEICDBlrepartition(N) T3 EHT
T, chnlckyY), JANEEEBF—/N—AY RFEMLET,

« Spark3x TR ST 47 VT VRTEEALET, ApacheSpark ® "F—KEVY D, O3>
THBALERSIC, PATTATOTVURFTREN—FT 142 a>BzEBNICESTIEHZERMEL
£F9, COT77TO0-FF, EITTH2ET/N—TFT 1423208 bHLrSsBVEEICERATEET,
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JDBC 5D F—RO—RZALIHLT S

Spark RDD N—FT 1 2 3V DBHEHREIC I 2 TREWE T, F7FII TR, SELECTVIVZEL
TY—ATF—BR Y R2BFZAF YU IRLOICRTENDZIRAVE 1 DETTHAIEILEEL
TL<EEL,

AWS Glue DynamicFrames & Spark DataFrames & £55 €, BHROX AT ICH =55 JDBC
F—2O—RZHYR—KNLTVET, Chid. whereRFEZFEAL T1 DOSELECTY I 2EH®
DIVICAETEHEICK>TITDONET, IDBCHASDFHRAMY ZXEFLTBICE. ROA TS =
VEBRELETD,

« AWS Glue DynamicFrame W34 k. hashfield (F7 (& hashexpression)&
hashpartition., FH#IlCOVW TR, "IDBC T—7 LA SDUEFIFEARY  25BL T EE
(A

connection_mysql8_options = {
"url": "jdbc:mysqgl://XXXXXXXXXX.XXXXXXX.us-east-1.rds.amazonaws.com:3306/test",
"dbtable": "medicare_tb",
"user": "test",
"password": "XXXXXXXXX",
"hashexpression":"id",
"hashpartitions":"10"

}

datasource® = glueContext.create_dynamic_frame.from_options(
'mysql’,
connection_options=connection_mysql8_options,
transformation_ctx= "datasourced"

)

« Spark DataFrame ®35& (&, numPartitions, partitionColumn, lowerBound., &XT &
REL £ JupperBound, FHMICOVTE., "MOTF—ZX—AAND JDBC, 2L T L&
Wo

df = spark.read \

.format("jdbc") \

.option("url", "jdbc:mysqgl://XXXXXXXXXX.XXXXXXX.us-east-1.rds.amazonaws.com:3306/
test") \

.option("dbtable", "medicare_tb") \

.option("user", "test") \

.option("password", "XXXXXXXXXX") \

.option("partitionColumn", "id") \
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https://docs.aws.amazon.com/glue/latest/dg/run-jdbc-parallel-read-job.html
https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
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.option("numPartitions", "10") \
.option("lowerBound", "0") \
.option("upperBound", "1141455") \
.load()

df .write.format("json").save("s3://bucket_name/Tests/sparkjdbc/with_parallel/")

ETL OX V7 X O ERKIZ DynamoDB A5 N F—XO— RZH 5L T3

Spark RDD N—F 1> 3> O%iE, dynamodb.splits/NTX—RICK 2> TREY ETF, Amazon
DynamoDB A*' 5 O &k H ) ZXFL TR ICE, ROATS a2V E2RELET,

« N{EZEX L FEFdynamodb.splits,

« AWS Glue for Spark @ ETL O#EHRZAT7EAT A THRAETATVWBDRICH 2T, NTAX—4&
ZHREILLET,

Kinesis Data Streams A5 O F—XO— R& X 5I{LT S

Spark RDD N—7 1> 3> Ok, ¥V —A Amazon Kinesis Data Streams —X AN —LRA®
DY —ROBUZEP>TREYVET, T—RARNI—=LIEZDY—RADIHAULABEVWIEES, Spark A
TJEDIATT, chlckY, FTVANI—AZ7OCATOREINENFRTITH ANl HY
9, Kinesis Data Streams »' S DAY ZXFMLTBICIE, XOA T3V ERELET,

« Kinesis Data Streams A 57— 20— RFDEEIC, Vv —ROBEERLTAIMEZZTHE
9,

s RAONYFOOZY VNt 0 ICEBMBEEERF. TERIZHRL R, NY FORMDICT—X
EEN—T42323BZ7ZRFELTLSEZL,

BFMEICOVTRE, AWSGlue TANU—SVJETLPI7JOOAARANENT# X AZREITS
EODRARNTZI0T 1A ZZRLTLSEE L,

F— 50— KEDZ AT OBFIL

T—RO—RBICRRAVZAIHLTRICE., ROAFATS a2 ZEALTRDD N—T12 3> 0%
BYLERT,

« TF=REBN—T4232LT, BLO—RBFKZAEITERZRS > LBER. HO-—ROER
2. &NBLON—FT1232>E2ERKLET,
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https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-connect.html#aws-glue-programming-etl-connect-dynamodb
https://aws.amazon.com/blogs/big-data/best-practices-to-optimize-cost-and-performance-for-aws-glue-streaming-etl-jobs/
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Apache Spark 37 ON7#—XVAF1—Z2%Y

DynamicFrame & /= l& DataFrame repartition()®OW¥Fhh T 2HTHL, N—F1>3 >0

BEeEELRT. RUBRRAIG, EAAERSITHEO 2BELE3IMFETT,

EEL, N—Fa>afenfcr—7IINEaRRTdE, 77A4IIWNBRIDARKEENI DY ET
(BN—TFT 14233 T—TIN—TFT423 T 7AINEERTHDUEEN HYET ), C
NnEEETSI(Z(E, DataFrame 23| EICBN—FT14>3>TEEXET, chiET—7ILN—FT4

2avilEERTR S, EERAKBICTF—INBEEIhET, T—TIAN—F123>Th&i
J77ANERBETC, KUSBKON—TFTA2IAVEEETEET, LEL, F—RAF1—H%K
ELBVWRSICEBLTLKEEY, —HBON—T 1423V ETR, BEAEDT—ZHNETEE,

BATVDETHFEELET,

« YV IINHBBEW. spark.sql.shuffle.partitionsfEZEXLET, chilE, vV

JIROXEYOBBEICERIEET,

2,001 fZBABD> Y Y IIN—TFT 423N HB5HE, Spark FEBXETVERZEALET,
ZThIZEVBENH2BEEIE. TOFIPRKIY Espark.sql.shuffle.partitionsfEZFEEL
T, KM RNBERAZE/DIENTEET,

vy 7)) OgEL

join() ® BEDHENDANRL —> 3> TldgroupByKey(), Spark T ¥ Y 7L EETTIHE
FHYWVET, >vv 7k, RODN—FT 143 VETERDIIN—TICF—R2E2BoETHED
D Spark DXA_ALTT, ¥ Y7k, NTF—XADRKNILZY VREETDIDICKRIS
F£9, L, ¥V TIIICIEFEE Spark TV EF 1 2—RBTOTF—ZOIE—NEETIhDLH,

DAYV TINEERTIAARDIIEETT, LEARE, VY TILNICR>TROOAARNFRELE

ERD

« 1AV IO:
s FARVLEZZHBOPFEBT77A4ILZERKLET,
« XY RNTI—71/0:
c ZEORY ND—VEFZHNVETT (EHH = Mapper x Reducer ),

« LO—REHID Spark TTEF1EZ—THRARENTVRAEMENDHZSHL L\ RDD /N—F 1
SAVICENENB S, T-REY NORELIANRY ND—VHAT Spark T+ 15—
BeBEBITHARMNBYET,

« CPUEXEVUDET :

vy 7 OKEL
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c EZY—KL, F—EBEYREX—DLET. ChEDOARL—23VRITEF1X2—THE
e, IJEF12-CEVARIAAYET,

¥ Y7, Sparkk PFUT—23 ONTA—RVABTICSHZIHREEERERND 1 2T,
FEF—2OREFEFIC, TFTEF12—0OO—HILT A RAYOEHSHEL, Spark D3 THARKT
DM BYET,

¥ Y TIINT #—X Ak, CloudWatch X 1) 2 A& Spark Ul TEHMETE X9,
CloudWatch X kU O A

AV TILINANDEZIAKEN 2 ¥ Y TILNA RNGAERY) EEEBRLTEWES., Spark 237/ i&
Join( )X BEDI Y Y TIARL—2 I ZFERATBAREMEN BV EIgroupByKey(),

Data Shuffle Across Executors (Bytes) B Shuffle Bytes Read
huffle Bytes Rea

Shuffle Bytes Written

04-18 10:56
A0rse noms KSR PSS

1os5a 1
2023-04-18 10:57 UTC

1. Shuffle Bytes Written 18,295,197,303 —
Fa Cranbad mateie 2- © Shuffle Bytes Read 0

Spark Ul

Spark U DAT—T R8T T, ¥ Y 7GR T A X/LI—ROEZERETEET. TTEF2
R—RTTEHBTEET,

ROAT)—=>23y hTR, FITEFIX-HT vy 7 7OEATH 18.6 GB/4020000 L
Od—RZIL, BFFZ v Y 7ILEHEY Y4 XN 75GB) ICBWET,

YV TNLNAENL (TAARY ) FICE, REDT—RAELAXEINTAAVICRREN, 774
AIRNT A=V AOBBENF RET B AEMN B ET,

CloudWatch X k1J 2 X 34
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ANTZSOT4RA
I Aggregated Metrics by Executor
Executor ID 4 Address | Shuffle Read Size / Records -| Shuffle Spill (Memory) i | Shuffle Spill (Disk) |
1 172.35205.23:46731 | 18.6 GB/ 40210300 |98.1GB | 16.8G8 |
2 172.35.105.173:46185 : 18.7 GB / 40246767 : 117.2 GB : 17.3 GB :
3 172.36.135.106:35913 | 18.6 GB /40253921 1101.6 GB | 16.6 GB !
4 17234.131.223.46870 | 18.6 GB /40190741 | 99.5G8 | 1648 :

CNSDERFIREL, RAT—IHFNT X ABEEHBLTRIESDHES, F£iold out Of
Memory& zl& No space left on device IZ—TXAHMIT BB LR, ROBRRERETL TLE
=L\,

fEE D&RE

T—7IILEFZEETSD join()ARL—>3 G, RE—BWICEATD YV TIARL—->3
TN, NTF—XADRRNILZRY VICBBZEN KL HBYNET, BEFXIAANDH L ZBETH
20, ESXABHICFTXRTHEVRY, FRALAVCLEEZBEHLET, XOBEBMZEL T, TF—
BNAT A ZNRWICEALTVBD EZBRRELET,

BAATEZZMMO 3T TERTEChIBEEEAELTVETA?
c ABF—ZHAIOOAY D1 —X—FEALTVEWMECHEBRIDEDICEELTVERTHL?

SMARL =2 AVHEDRXAEGHICARARTHBI 2B LES, BEhERILTHAETSMER
BILTRDEOOUTOAFTa2ZSRBLTEEL,

SHECT Y2180 0 2ERATS
HEEEETITBHIC, DataFrame HDFRELZTEFEZBRALET, ChICRXORNEA B ET,
« YV JIIHOT—REIEEZHIE

« Spark TJEF 12— OREBEZHIFEL T,
—RAF Y OEZHIR

# Default
df_joined = dfl.join(df2, ["product_id"])

# Use Pushdown
dfl_select =

dfl.select("product_id", "product_title","star_rating").filter(col("star_rating")>=4.0)
df2_select = df2.select("product_id", "category_id")
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df_joined = dfl_select.join(df2_select, ["product_id"])

DataFrame Join ZfEA 33

RDD API F /2 I& DynamicFrame & DXt V) (C, SparkSQL, DataFrame, F—&Xt Y R ED
Spark &L AXJL APl ZE L T &\, SparkSQL DataFrame DynamicFrame DynamicFrame %
DataFrame ICZM T B ICE, BEDXYY REVHULZFEAL £9dyf.toDF(). Apache Spark
N "F—REYT, VAV THALLELSIL, chsOBEEARL— 32, Catalyst 7
TARAFICRDVTURENNZATFHISTEALET,

Ny agEdee> MO Y Y 7)ETO—REYAR

Spark I&, ¥ Y 7I)IFEEETO—RFYARNNY S 1HEEAD 2BEOREESEYR—RNLTVET,
JO—RFYARNNYZIBELCRI Y Y TIHFFET, vy TIBER) BLRENF DB TE

HhETF, EEL, PEBT—TNEREBT—TIHETDHEEILOAXIELET, B—D Spark
IJEF1R—OXAEVILRERT—TILEZHETRHEERE. 7TO—RFTARNNYZ 1HEEOER
ERAILTLSEZL,

RORE, 7O—RFYARNNY D ABEEREI Y Y TIREAORBELFIEOHMEZ RLTVET,

Broadcast join Shuffle join

Table Joined table
Shuffle

Joined table

Shuffle
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BEREDFHMIROEBY T,

« YV TIEE:

e DY YIIINYIAEEEAER. YV—RNETFIZ27o00F—TINERZEL. 2 20F—TIBETHESE
EDBLET, Spark T EF 1 2—DXEVICREFETEDNEBRT—TIILOFHESICEL TVE
g,

« Y—KNIY—DHER. BEIZ 22077 EF—THHL. BEITIHICY—KLET,
REBT—TIOHKEICELTVET,

« 7O0—-RFYARNNYZIHEE:

e 7O0—RFYARNNYZIEHEEAE. PEVRDD £ TF—TILEED—H—/—RICTYSa
LET. RIZ, KYKEBZRDD £FERGRT—TLOZEN—FT 123> eIy TAORKEETVE
9,

RDDsEERFT—7 LD 1 DAXEVICRERDFEX, XEVILRERLSICERTEZHED
BECELTVEY, 7JO-RFYARNNYZIHBRI v Y T EHBBELRZVES, ARER
RUGTSCEZHHOLET, HEEVNEFEALT, ROKSIC Spark ASTO—RF ¥R
NEEZEVIIARTEERT,

# DataFrame
from pySpark.sql.functions import broadcast

df_joined= df_big.join(broadcast(df_small), right_df[key] == left_df[key],
how='inner"')

-- SparksqQL
SELECT /*+ BROADCAST(tl) / FROM t1 INNER JOIN t2 ON tl.key = t2.key;

BEEMOFRICOVWTR, "#eE2 b Z2RLTSEE WL,

AWS Glue 3.0 BTk, PEATT AT VT ORFTEBMODNTIX—REZEAMTRBET, 7
O—RF+ARNNYZIBEZBABNICHATEERT, PHITTATVITVRTR. WThHAOKSE
BOZRALFKHANTETTA4T77O—RFFYARNNYZIHEALEWVMEL Y NEVHE, VY—§h
R=HEE%Z70—-RFYARNNY I IHBEGICEBRLET,

AWS Glue 3.0 T, ERETBCLTTHT T4 7 HIUDORTEAMITES
¥spark.sql.adaptive.enabled=true. AWS Glue 4.0 Tl&k, 77 T4 70T DEITHTF
J7AILRNTEMCE>TVET,

ryvI7LETO—RFYARNNY D IBELEETIEMDNTX—RERETEET,
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» spark.sql.adaptive.localShuffleReader.enabled

* spark.sql.adaptive.autoBroadcastJoinThreshold

BETANIA—FOFMII OV, V- —IEEZ7O0-—RFYTANEEICERTE, &
ZRLTEEL,

AWS Glue 3.0 AT, v v 7)LICHOBEEE N EEAL TEHEZRARTERT,

-- Join Hints for shuffle sort merge join

SELECT /*+ SHUFFLE_MERGE(tl) / FROM tl1l INNER JOIN t2 ON tl.key = t2.key;
SELECT /*+ MERGEJOIN(t2) / FROM t1 INNER JOIN t2 ON tl.key = t2.key;
SELECT /*+ MERGE(tl) / FROM tl1l INNER JOIN t2 ON tl.key = t2.key;

-- Join Hints for shuffle hash join
SELECT /*+ SHUFFLE_HASH(t1) / FROM t1 INNER JOIN t2 ON tl.key = t2.key;

-- Join Hints for shuffle-and-replicate nested loop join
SELECT /*+ SHUFFLE_REPLICATE_NL(tl) / FROM t1 INNER JOIN t2 ON tl.key = t2.key;

NTY MeeERTS

V—RIY—DHECR., v YvT7INEV—RD2DO2OT7I—ANFBET, TOEN—ILET. C
N5 2207 I—ATE, Sparck TV EF12—AX—JEhTVT, HOITEF 1 X—HFREKIC
V—hEhTWBIHEE, Sparck T EF 12— BERICAEY. OOM &/NT #—I 2 ADOBREN 3
EIRARMABYET, COLIBFR., NTY MZERAL THRNICEETERZ/NIHYFE
T NTY MURE, BEF—DAHNZBRICYY7ILLTEFICY—KNL, Y—hEhET—2%Z
FET—TNCEERAZET, V- hEhPBT T ERFICERTZET, REBT—T)
EREEBIIHERDIYYIINATYTEY—RATYTOIANZRIBTERT,
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ANTZU9T4R

Sort-merge join Bucket join

Sort Merge

Z; 3

’ Scan table \ ’ Scan table ‘

Scan table \ Scan table

NTY MeEhl=T—7 . ROBEICERTT,

s BEDRAUF—THEICES TS T—AX account_id

s HBOHICNTY METEBR—AT—T7IUXFILET—7I L, BRORET—7 I =20—K
K

RODA—REFEHALT, NTY MeEhET—T7 I Z2ERTEET,
df.write.bucketBy (50, "account_id").sortBy("age").saveAsTable("bucketed_table")

HEARICEES*— T DataFrames 2B/N\—F 123> 9%

HEEARIICHEEFT—D 2 D0 DataFramesZB/N—F 423> F3ICF, KOAT—MXNEZFEAL
x99,

dfl_repartitioned dfl.repartition(N,"join_key")
df2_repartitioned = df2.repartition(N, "join_key")
df_joined = dfl_repartitioned.join(df2_repartitioned, "product_id")

ChIZKY), BEZRKRIDHIC, BEFT—T2 20 (XEDBES /) RDDs A N—FT 1> 325
BlEnEI, 22O RDDs AWUN—FT 4> 3D —REFOALUF—TN—FT1>32zh
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TWRI5E. BETHFENBEENI v Y 7IAIICEAL D —H—CHRETI ARSI S<EIET,
ChiZkY, BEFORYND—IFTITAETAETF—RAFI—ABIL, N7+ -2V AH A
L2 agEEsrsY) 9,

T—RAF1-ZR"RITS

F—RAF 11—, Spark 23T OARKNILRY VOHFRE—BHWERERAND 1 2T, chiF, 7—2X
ARDDN—FT 142 a2VETH-COBENATOVEVWEEICRELET, ChilkY, TON—FT 1
JAVORAVBRHON—T 123D LNERINICRENADLY, TTUT—232 0240848
BRENFELELET.

F—RAF1—ZRETDICIE, Spark Ul TRXOX KNV OV AZFAELET,

« Spark Ul DAT—IRT T, AIRVRNDRALTAIR—DEBIBLET. RORII—2
>3YRTR, BRUVDTEERB SR ZRETETR T, THEFEILTHETNATVRIRATRRITICK
BAAAYNIERRAVE, T—RAF1—ZRLTVBA@EN BN XTI,

= Event Timeline
Enable zooming

Scheduler Delay Executor Computing Time Getting Result Time
Task Deserialization Time Shuffle Write Time
Shuffle Read Time B Result Senalization Time

19 [172.36.221.226

e e e e e e

102 f172.38.238.158

121 /172.36.250.95

16:49 06:50 06:51 06:52
Thu 30 March

* £E53 1 DNEEBR—TF, Spark FAVDHIAZRTTBIMEX NI IATT, RDAII—2
av i, BB, GCHRE, AEIL (XEV ), RAEIL (TI1ARY ) BEON—t22MI)I%ZHF
DAXRNIIARAZRLTVET,

Summary Metrics for 5 Completed Tasks
I—M_t ________________ Mn T T T T T T 26thpercentile  Median T ~7sthpercentite N Max "'""""'I
I, _ _ oS $% e e e e e (L 8s oo samn |
GC Tim 0.0ms 0.2 0.3 : 04 1 :
Spill (memory) 00B 00B ooe |jo0B 16.7 GiB |
Spill (disk) 00B 00B 0oB loos 10.2 GiB 1
Output Size / Records 8.3 MiB [ 12661 9.4 MiB | 21462 36.1 MiB / 63860 | 929 v 258057 10.1 GiB / 20370130 |
Shuffle Read Size [ Records 9.8 MiB /12651 1.7 MiB f 21462 43.4 MiB | 63860 :_122_6 PiiBﬂ_ZS_&OS_? _______ 1 '\._8 GLE ,'_203_7020:

RAIFHZLHBENDE, TRTON—LY A LICABORENRRENET., F—RA
F1-—HHBEE. EN—ERANCEBCNAFRENLEFRRENET, COBITE,
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&M 25 NN—t RS, HRIE, BRVO 75 /N—TEEZAINTRAVOMEEEN 13 KET
To Max RRVE 75 N—tE XML& E 100 EZEZLDF—2EZREBLEL S, 6.4 D OHIM
FHIFBRERSBYET, 2FY, PBLEE1DDRAY (FL@F XAV DERK 25%) K%Y O
BATE)EFBHNICEHERFIANY)EL I,

T—RAFI-—HFRRENLFERF. UTZEHLTEZ L,

- AWSGlue 3.0 2 A T25HEEF. ZRELTITETTAT7IVIVOERTZEMIILE
¥spark.sql.adaptive.enabled=true. 77T A4 70T VDETIE. 74 KNTAWS
Glue 4.0 THE®ICEZ>TVWET,
ROBENTX—BRERETDCET, BERICE 2> TEASIhETF—RAF1—ICTFETT14T Y
TURTZFEATHEETEET,

* spark.sql.adaptive.skewJoin.skewedPartitionFactor

» spark.sql.adaptive.skewJoin.skewedPartitionThresholdInBytes

* spark.sql.adaptive.advisoryPartitionSizeInBytes=128m (128 mebibytes or
larger should be good)

* spark.sql.adaptive.coalescePartitions.enabled=true (when you want to
coalesce partitions)

M DOV T, Apache Spark D RFIX R ESBLTSEEL,

c BEF—ICR, BEWVMEZF >F—Z2FALET. vV 7IILEETRE. N—FT123a2@+—
DNV IEZEIDREENET, BEF—OH—TFTAFUTAHFEIEZHE, /\VI1EE
BN—TFT A2 AVETTF—REDBIBDRERD AT ERTIDAREMNIES BN ET, LN
T T7VTr—232EED2RAODY ITHR—RENTVREER. FUESVERF—FLE
BEF—OEAZRELTEZL,

# Use Single Primary Key
df_joined = dfl_select.join(df2_select, ["primary_key"])

# Use Composite Key
df_joined = dfl_select.join(df2_select, ["primary_key", "secondary_key"])
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Frvi1eERATD

R 1EM % DataFrames 2 T2 B4}, Lk 2FAL HERZREZEZ Sparck TV EF 12—
XEDEFA4AVIZdf.persist()F¥v>192&T, BMO v Y 7)Ldf.cache()XFE
ZETET, Spark &, 1 AIAND RDDSREFFRLERFEEHO /—R (ARL—2LAXR))ADLT
Jr—>arvEHR—KLTVET,

iz X, ZEIU T DataFrames ZRETE £ Fdf.persist()e FY Y IANFEILBE > EHE
(&, unpersistZFALTHF YV 1ENETF—REHETEET,

df = spark.read.parquet("s3://<Bucket>/parquet/product_category=Books/")
df_high_rate = df.filter(col("star_rating")>=4.0)
df_high_rate.persist()

df_joinedl = df_high_rate.join(<Tablel>, ["key"])
df_joined2 = df_high_rate.join(<Table2>, ["key"])
df_joined3 = df_high_rate.join(<Table3>, ["key"])

df_high_rate.unpersist()

RE Spark 7> 3> &HIKRTS

count, . showEzERFk BEDFERLT I3 aERTLEVTLEE Wcollect, Apache Spark
D 'F—REYD, O3> THBALEKSIZ, Spark IFHBEL TWET, BT ni-& RDD
&, 7023 2RTIR2LCICBHEEND BN HVET, Z<O Spark 7o 3avzERAT
L, TOAVIEILBBOY—AT IR, ZBAVFHE, vV 7 IIETHFRTFEHENET,

FRAIRET collect P ZTDOMDT O I AN MBERVEER. ThoZHIRTIBDIEEZREILT
<EEV,

@ Note

Spark collect()FEHARKETTEDLETFEALBEVWTLSEEE L, collect() 7o>3a~r

&, Spark T EF 1 X—DOFEOINTOER%Z Spark RZA/N—ICIRLET, chiZk

V). Spark RZ4/N\—#"OOM TS5 —Z BRI AIgeN HET, OOM TS —ZEET S =&
(Z. Spark lEspark.driver.maxResultSize = 1GBF7 #IKRT ZRELEFT, <hl
&V), Spark RZAN—ICRENBDHERTF—XFA AN 1GB ICHIRENET,
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HEA—/N—AY REE/NEICHNZ S

Apache Spark TEREAL Ik 512, Spark RZAN—RFETT7SE2ERLET, TOFTEICEIV
T, RRAVEDBUEBOLESHIZ Spark T EF1X—ICEIWHTSNET, £EL, pEBTT7A
LD ZEBHBHEX. IC AWS Glue Data Catalog /N\—F 1 23 HASHEENTWSBIHB S, Spark
RSAN—BFRRNILZRY JDICBDAAEEN BV ET, sTEOF—/N—AY RAFIBVEZHBETSIC
E. XOXNDOAZFTFMLET,

CloudWatch X K1) O A

RORAT CPUBRREXTUERARZHIELET,

« Spark RZA/N—®D CPUBREXTEUSEAREIFVERRENE T, BE, Spark RZA4/N\N—F
T—RENBLEVES, CPUBREXTEUFEARESBLELA, L, Amazon S3 F—X
V—ADT7AIUNZITERHE, IXNTODSIFATPIIVRNE—EXRRL, SBORXAIEZER
ITHE, VY—AERARNFG<LZTUREENIBYVET,

« Spark TV HF 1 2—TREBNIHBRENDETICRVF Y Y TIABYET, XKOAII—>>3ay
NEITlE, AWS Glue a7 A 10:00 ICBBENLEICENADS T, Spark TIEF 12—
CPU BTA 1057 FTRIEET, <hid. Spark RTAN—HRITTZ> OERICKERBAH
NBAEMN BB EERLET, DT, Data Catalog AOZHO/N—FT 12 3> &EE
L. Spark RZAN—AHNOZHONEBTTAINZ—BERRIDOICKEEIAAIYVET,

CPU Load (%) a0
river
1.00 e— S T ]JII T @ Executor 1
| | | ‘ |'| I'I‘]II LI @ Executor 2
050
. MA@ exetors
0.8 i W Executor 4
"o i
|
060 |
i
]
A 1
050 \
I |'A‘.I AN
! !| L |
0.40 {1 2
(i TUAMAA A A
\ LAY N (P |
030 |
|.| |
o
! |
' |
" [ A | \ A 1 i
0.041 |! | i I_J-'\_ ."'._."\_."L At '.,'ﬁ'. A _'J". _.ﬁ-l AMAA J-"._‘.-\,'l-‘_,-’lurl LA lul'l._.l\\_'.“u‘\ J“.J*.J WA/ '.J*.Jﬁ- WA W J"-J‘-Jﬁ'.,'r'l.l' WMAA
10:00 030 SHIRINCE 1130 12:00 1230 1300 1330 1400 1430
2023-04-18 10:57 UTC
1. QO Driver 0.69067 420809 =
2. O Executor 3 0.00050062578
Irowse Query Grap! Source |
3. O Executor 4 0.00045885826 Add math v Add query ¥
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Spark Ul

Spark Ul M 3787 T, 2EEBERATEET, ROHITRE., 2374 10:00:00 (BB hi-
IZEAADHST. Spark RS A /N—I 10:56:46 (= AWS Glue job0 ZBIAL E L 1=,

- Completed Jobs (1)
Jobld ~ Description Submitted Duration Stages: Succeeded/Total Tasks ffor all stages): Succeeded/Total

[ count at DynamicFrame,scala: 1414 20230418 10:56:46 4.9h Ll 5810058100

ount at DynamicFmme. scala: 1414

RAY (FRTDAT—2): RUWEHBEZES a T2 TRREBTZILETEET, CDBE.
ATOHIE &L TRBRENET58100, Parallelize tasks R— M Amazon S3 93> THEAL
LS, ZBRIVOBE SI AT TV MOBIZIFEEFEFRBELTVWET, DFV), Amazon S3 IZIEH
58,100 O AT T U RN B ET,

CODATERALTAVOFMBIOVWTR, AT—I2TEZSRLTLKEEV, Spark RS 1 /\—
TRNILRY ONFRELEBER. ROBREEZRFEL TEEL,

« Amazon S3 N7 7 A I HNFZFEBHEE. Parallelize tasks R—Z M Too many partitions £
2AVICHIBRBANNEBICETEIHA A AZBREL TS EEV,

« Amazon S3 ODN—T 142 AVNETERHBER. T RAF TV OEERS T R—D
DAmazon SAN—T 42 AVHNETED, U2V ICHBIBRBN—FT 123 LICETDH
A VAERFLTILKEEV, N—FT 423U ZVWEEEN—FT 123 AWSGlue 1 7YY
AZBMIIL T, DataCatalog K SN—T A2 I VXRF—RZ2MBIBDBOLATV>—28E
MULET, FMICOVWTE, AWSGlue "N=—FT 123 ATV IORZEFERLEOTINT #—
NOADELE) ZZRLUTLSEZ,

« JDBC ON—T 123N ETEBHEEE. hashpartitionfEZ/ N E<LET,

« DynamoDB ON—FT 123U %FEBHFEE. dynamodb.splitsfEZ/h&E<LET,

« ANV=2202a3a7ON—FT1423a>rNFE3EHBEE. >r—ROBERSLET,

d1—Y—EZEHOHKEL

PySpark RDD.map® 1—H—E&HBIE (UDFs) & Tlk, N7 F =X VAN KBIET TR EN &
<HYWET, chid. Spark DEME /5% Scala EZE T Python I— RZEEICKRILHICHEL
F—=N—AY RFERTT,

RORIE, PySpark 3707 —FFTI0F v ZRLTWVWET, PySpark Z2EA 33154, Spark RS
AIN—EPy4j Z4 75U EMERL T Python A5 Java XV Y REFTHULET, Spark SQL Fi=l&F
DataFrame fA & A K BIEZ RO HH §154 . Python & Scala D/N7 #—X >V ADEWVKIEEAED )
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FEA. BB, BBILELLERITTZVZEALTRIJTEFIX—0 VM TRITENDLEHT
ER

Workernode  pickte

Worker node

Workernode  pickte

DERKE, MBE® Python O Y UV 2 AT 5FEmap/ mapPartitions/ udf. XAV &
Python T2 24 LARBETRITENE T, 2 DORKZEETDE, A—/N—AY ROANEEL
£9, TSIE, XFEVROT—REE, WM ZU XA LARBEOEKIIAKBERANERAT R -HICEHRT
DRENBHVYET, Pickle l&, VM TR AL LE Python T 24 LABORBRICT 7 AILNTHER
T2 UTIMEERTT, £EL, COZUTIIMLEFEZDTIALOTANIIERICE< KD
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# DataSet
df = spark.range(10000000).selectExpr("id AS a","id AS b")

# UDF Example
def plus(a,b):

return a+b
spark.udf.register("plus",plus)

df.selectExpr("count(plus(a,b))").collect()

== Physical Plan ==

AdaptiveSparkPlan isFinalPlan=false

+- HashAggregate(keys=[], functions=[count(pythonUDFQ#124)])

+- Exchange SinglePartition, ENSURE_REQUIREMENTS, [id=#580]

+- HashAggregate(keys=[], functions=[partial_count(pythonUDFQ#124)])
+- Project [pythonUDFo#124]

+- BatchEvalPython [plus(a#ll6L, b#117L)], [pythonUDFQ#124]

+- Project [id#114L AS a#116L, id#114L AS b#117L]

+- Range (0, 10000000, step=1, splits=16)

NPT ~NL{EE iz UDF

RFEOFIE 0.59 () TT,

fZ % Python UDF 46


https://spark.apache.org/docs/latest/api/python/user_guide/sql/arrow_pandas.html
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# Vectorized UDF
from pyspark.sql.types import LongType

from pyspark.sql.functions import count, pandas_udf

# Enable Apache Arrow Support

spark.conf.set("spark.sql.execution.arrow.pyspark.enabled", "true")

# DataSet
df = spark.range(10000000).selectExpr("id AS a","id AS b")

# Annotate pandas_udf to use Vectorized UDF
@pandas_udf(LongType())
def pandas_plus(a,b):

return a+b
spark.udf.register("pandas_plus", pandas_plus)

df.selectExpr("count(pandas_plus(a,b))").collect()

RITETE

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false

+- HashAggregate(keys=[], functions=[count(pythonUDFQ#1082L)],

output=[count(pandas_plus(a, b))#1080L])

+- Exchange SinglePartition, ENSURE_REQUIREMENTS, [id=#5985]
+- HashAggregate(keys=[], functions=[partial_count(pythonUDFQ#1082L)],

output=[count#1084L])
+- Project [pythonUDFQ#1082L]

+- ArrowEvalPython [pandas_plus(a#1074L, b#1075L)], [pythonUDFQ#1082L], 200

+- Project [id#1072L AS a#1074L, id#1072L AS b#1075L]
+- Range (0, 10000000, step=1, splits=16)
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df.createOrReplaceTempView("test")
spark.sql("select count(a+b) from test").collect()

By JF—ZIZ pandas ZEA TS
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https://pandas.pydata.org/docs/
https://spark.apache.org/docs/latest/api/python/getting_started/quickstart_ps.html
https://spark.apache.org/docs/latest/api/python/getting_started/quickstart_ps.html
https://spark.apache.org/docs/latest/api/python/user_guide/pandas_on_spark/index.html
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https://spark.apache.org/docs/latest/sql-performance-tuning.html
https://catalog.us-east-1.prod.workshops.aws/workshops/3cf2db69-b022-4471-805a-f10daff4676e/en-US/section05
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