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Apache Spark PRV EE#E £ 58

AEER A AR TR Apache Spark WHEE AWS Glue #Y Apache Spark EARBI S MEEIE, EIHEE
HRARKE G, BES T HELEHMSMEE,

g

Spark EEBEX T E 8 HEM Spark BARK 2 E /T EER THEE ETRIER. Spark BEEBER
BTRIERE :

- EREXBmain()FEIT

- EEHITEHE

- BEBEEEESME Spark #1788, UEEEE FHNER
- BFREEKAFER Spark HITESNER

- EEABEENER

A LAEF SparkContext ¥4 3REE Spark SREBFEXNEE , LUETEBRHIT,

Sparkiil"%%m BLEE , ARREL Spark BERXEENEHFMMTHROEY, Spark HITHN
SHEEEEN AP MM,

Worker node

Spark driver

Worker Node
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® Note

Spark TR E A %A , LEFTREZEEK. RIBETER , Spark XESEES CPU
(VCPU) & —EEH. Hlan , RENITEEEMEE CPU &40 , BIR BT RE L TER.

EEDHAERE

Spark E#I{TEMTTS , AR Spark HTSHRERAEM AR ERE, ERIRE Spark EFHHNEXS
B, B EEZRREERMNFMEN. Spark REEME S HNERLE (RDD) HIR , ER A AFITIRE
WTERES , Y HZEERN Spark BT8R

T EZ R Python I8 TIBE —MIREDPHITE , LURTE Spark 248 (PySpark) R#11THR , A EECER
FERERNEZER,

Python Apache Spark

val [1,2,3--:N] *rdd SC. [1,2,3:--N]
RDD

. Node Partition
Record

+ Python — 7£ Python & fval = [1,2,3.. N]HFEA S ENREEHTERNBNE—SHK L
MECIEE T,

* PySpark — Spark 12t RDD EX#&E#E , UBANERE S BIESE Spark H{Tes LW IBENE
¥l BOLMER SERABELE RDDrdd = sc.parallelize[1,2,3...N], Spark (JAEZ 1@
Spark BT EBEB P EMNRELERPINESR.

ErSBAERNE 3
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£55% AWS Glue £ , A LUEIB DynamicFrames # Spark DataFrames £/ RDDs AWS
Glue ., EXRMENELER RDD PN ERGEEBHER , UEAZBENEAYTESHNEHE. AR
CMERZHER RDDs , b ERESERAN AN HURAZ TIHRXBHHNZEEE

* DynamicFrame

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

)

« DataFrame

df = spark.read.format("parquet")
.load("s3://<YourBucket>/<Prefix>")

RDD E&T32h8E :
- RDDsHZ K ZEHDTHNERER  BRADEIE, B Spark MTHFESELRBIER—HZEL
g , mMENMED BB ZBEHIT,

- RDDs BT A#H , ERTREMERL2REELZRE, H#EEE DataFrame , B LEAER , W
THIFFER.

- RODsEERABHEREN , UERBHBESTBBER,

MR T

RDDs EMEBERNIRE . CRFENEEUFENENER  UREENE LATERERSEEE
BB B,

- ¥t - M RDDs FA[# | L EREEERABRREEFCH.

Blan , map R—REEE , Eik KBEEBBEERERR , YELRRERIF RDD, FEE ,
mapF AT EEEH T, Spark EFRARNMRER K MARRERERED, £EFY BF2
Bl , Spark T EHERRIITE,

- BE-EREHR  BUNBIEBEERGE, SEREESE  FHT BE, Sl write. show,

count=, collect,

ERVE 4
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Spark FHIFIEEMRMBIIEEN , RACMHTELNEEEZR, k2 , Spark BitFEAERLE
EAXREREN—RFEH | 5l Amazon Simple Storage Service (Amazon S3) ¥k, REEEE
TERERERGEDEXE , TEFTEER, R TE Spark EA MR #T. B0, KRR
BmapBREVHERSERANBERD>ERIBENEIRZER , Sl reduce. AL, BALHERA
MEERNBNENSEERGEDEN K MAREERKNRFERE,

Spark FEAETE

AEEE Spark BARERNEE. Spark REHEXNERIHTFE , WARBEHKBSEFEAENH
TH. THMBYHNAER Spark Ul #1TBI%, EHEMBERARIETEEE,

- FEARER - BIF Spark TIEPEER (Spark A ) . HME— ID & B , a0 <application_XXX>,

- 1% - 1B A RDD BUWEE, KT —HZERE.

- B - 1R4% R RDD EYREHBER . BMRES —HSEEHK. BHRENRE Spark EX o EBEERIK
HE , Rt E% RDD 2 EBBUATREN AR o, FEER , FlM join() , FEBHER. &
U BB A R B 3 o 2 BB A A 1t 5 AR PE A 1 o

« % - E%R Spark FENR/PNEREEN, REAEE RDD pHERMIER , MEBHERER
PEIFHITHRABE,

Execution plan

join()

Stage1

Spark application

Appld = application_12345

Shuffle

Stage2

Spark FERREXMTEE 5
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® Note
RELCFTRER K ITERSEENZEEE, TKHERRE RDD HEMER

FITRRE
Spark B F{TREBAMBRELNEH,

B ERIETE Amazon S3 L#TIFEVEFHER (B4 accesslogl ... accesslogN) Z# R EEN
#hl, TERERDHAXEERE

spark.read.option('delimiter’, * ') schemal(tableSchema).csv('s3://Bucket/”

Driver

Worker Worker Worker Worker

Executor Executor Executor Executor

- Partl - Part2

—~ Part4
Worker Worker Worker

Executor Executor Executor

Worker

Executor

Part5 Parté Worker Worker Worker

Executor Executor Executor

/acesslogN Part7 Part8 P

1. Spark EEBV RN BBV HITFTE , MEEZE Spark HITRR 2 EET S BNEE,

2. Spark BB RN ERBFYUTTERRBEMNITRNEHE. RIEFER , Spark BEHEXNSARABES3IY
# () B3 RDD 2 EIE ( BEDSEHFER Spark 13§ ) Partl ... No A% , Spark EREEN
EREBE TGS ERITR,

3. #{E Spark EHHE THEIEIKAY S3 W , LS EFKIHE RDD FEIEMNCRES, mtt—X , 2
18 Spark #1722 F1T T RMEEHIEROVER

NFESEENRBENRELCNFMENR  F2EAFTEEETE -,

FATRE 6
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Catalyst {E{t TE

EREL , Spark FRAEA Catalyst &1E{L TEWNS|IBRFFENEITFTE, Catalyst EEEHZENLT
B @BuL\EHITS M Spark APIs B , 5130 Spark SQL, DataFrame F&E KI5 |, M T EIFFR,

Logical plan Optimized plan

Spark SQL

/

DataFrames

(@)
o))
~+
o)
<
n
(o
(@]
©
o
3,
N
1))
-

Datasets

A Catalyst B (b T B £E 8 RDD API #£E G A , Bt &M APls B2 HER RDD API &
R, HRABMNER  Catalyst REN T ETUESBREERAITHERAB RS WEE. BIUE
Spark Ul 89 SQL RB|1E® L EF Spark FEHNHE(LETEL

BEEEANIT

Catalyst &L TESZBBABEREHNTHEFRIATHATHREL. BEBREAHITESEAH
TRERTES  EEBRTREFTSELCEANIITHE. BERERANTREMENEREAER
FR, SEEHERERR TR, SEFAHEBRARRBNE  UREMBEREL , T
EiFmR

BEEEHHITIE AWS Glue 3.0 MEFIRAEPEA , EFEFREE AWS Glue 4.0 (Spark 3.3.0)
MEFRAFBAH, B ERERBEspark.conf.set("spark.sql.adaptive.enabled",
"true" )P EA REMIEE B EREHRHIT,

Coalescing FEMIB I 7 Bl [E

Catalyst ZfE{t TE 7


https://www.databricks.com/glossary/catalyst-optimizer
https://spark.apache.org/docs/latest/sql-programming-guide.html#sql
https://spark.apache.org/docs/latest/sql-programming-guide.html#datasets-and-dataframes
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ttReERiBEmapt AT ER  BAOBXEEBHREZN RODD 7EIE (4T ). HABLBTEHE
ERERDBERFRENAR. ETFERERED BRBURNESLENENE., TERAEHSHREEE
RO EBBBE & , Spark I AEHTRERIZEENERERS B ERR.

E spark.sql.adaptive.enabled®l #E%A true
Bfspark.sql.adaptive.coalescePartitions.enabled , RN Y ITREMBERE P EIE, WNE
SEHMERA |, 5528 Apache Spark U,

& HEF & G BIR R EEBE

L REERHEEMKBEREXNNABTRANERSE  UREXEFTARAETRENBEEE . WF
A& , 52 E Apache Spark X, RE(LFEHE R ERSF mBITE R,

1 i B S R

ERHEHZ Spark EBRERNATE 2 —, THEATERROSE RDD 7FE ( HLERBELET )
MER  EELERARANERREERE, ERFSREBERIFNNEE, BHBERELIESE
REEFEOBETNEE  FEREHMNESSE (ARFEER ) ARBEIRPER.

& %5 true spark.sql.adaptive.skewJoin.enabled B , @R A LLIIAE, MEFHMEF , F2
B Apache Spark 3, SIECBEHIBENEREHE —SEImERHM,

Catalyst &{E{t TE 8


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#optimizing-skew-join

Apache Spark {EH ¥ EEFRR AWS Glue B EER

M Spark Ul A= RAERIRE

HELEREMREEBRAE AWS Glue EBHIREZH , BMARBED MAEL IR HRBE. EWH
BYIEETRETEAVE,

£ TIREDH , Amazon CloudWatch EERBEBKIEBENEREIE, Spark Ul REFRANRBERAR
iR, BERE Spark Ul £ AWS Glue , B4 E % AWS Glue E#RUA Spark Ul, #47& Spark Ul
% |, SHEEFR Spark EEMAENFR , UBRBENAEEREBA LMD EENZE,

£/ Spark Ul 3538

E 8B Spark Ul B |, Spark EARX 5 EER KT, RIBEFER , AWS Glue FHEHNEARERNA
#A nativespark-<Job Name>-<Job Run ID>, RIFEHK#T ID EIEBE Spark EAREN , U
FARERRSIER, KREXNEEHT , fINBREBHIT , EFEETARTHNEAERF,

EHRREIFEEHET Spark BABRXPAAEBNEE, FEHEEMRRIEBREAR , FREETH

BY, FESERAE  FEEFERBREF. ZEHRNTETINER , RATHRKEBHTERHN
AHEEA.

Spark Jobs ()

User: spark

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

» Event Timeline
~ Completed Jobs (7)

Page: 1

1Pages. Jump to 1 Show 100  items ina page. Go
Job Id Description Submitted Duration = IStages Succeeded/Total Tasks (for all stages): Succeeded|/Total |
|
3 parquet at NativeMethodAccessorimpl.java:0 2023/03/30 06:49:02 6.5 min 111 (1 skipped) 5/5 (799 skipped) |
parquet at NativeMethodAccessorimpl.java:0 | |
0 showString at NativeMethodAc: 2023/03/30 06:48:15 29s Ihn 799799 1
showString at NativeMethodAc (] |
2 parquet at NativeMethodAccessor 2023/03/30 06:48:48 14s I 799/799 1

parquet at NativeMethodAccessorlmpljava:0 |

________________________________

EBNFAEIEES I HER, FHERL  SUNRINERBR , SINEERE. KBEBHNHE
MBEEHH. GANBHNHE  UARBRERNEESANEE,

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 Visualizatiot n

~ 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 :
|

5 parquet at NativeMethodAccessorimpl.java:0 +detalls 2023/03/30 06:49:02 6.5 min 1 5/5 Il 10.2 GiB 19 GiB

f# A Spark Ul 5% 31358


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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TSR BRI ERGFMRA Spark HEFTE. LUURERUHAR. THEBHENEEPRATHNE
SERHEIE 316 EEATROM 512 Bl BIFFHER , BER O T AR REE — {8 Spark £,

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

RIBTHEFREATE LS5/5ERNE , ER S5 ERROEER , BRER 512 @0 FH 5 @D,
HARLEERNFITRERER , EFERERE , RItETUEEBRARE. /7 XENE , L8
ETHRER. SEE—5 7T HIMHEBILEIE RBEMENRE  F2RFR Spark EFHMEEN X
B&o

f# A Spark Ul 5% 31358 10
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AR Spark {ET5 3 EERY K&
ERBROUEG , WAL T RERS |

- ERBEBIBEECE , TREEHUER R
- ERBERRBHH , AEAERRERBE.

AERAREBHEIE-BNER , BRHERRTENERKK,

AL 7 LR B4R SR G

—IRME , MEEARKBILT THERZELT :

1. REMBER R

BRER,

% Bl L

RSN,

ER/SR 24, BEEEFFAHNER,

o > 0N

Bt , BELHMEE R, flw , EHEP—EEFERE AWS Glue 3 NFRASTERIEBHNHIT. EXR
Bz’  FREABMEER. SERIAENES A UHeER, LH  BIREERNHRED
B, HENMERARKRAEE, E81T Spark BAEXHME , Spark €7 Spark E4# B L& S E
EBARENFEITE R

£ 1 AWS Glue , BRI LUEIB Spark FE £ 50 8% A AREF IR LAY Spark Web Ul #43 Spark 518, AWS
Glue &F¥f Spark £% , AL Spark =4+ HFEEEZERTE Amazon S3 FIEEMNME. AWS Glue
IR HEBHIAWS CloudFormation & 4~F1 Dockerfile , LATE Amazon EC2 #{TE & KA #4 E fiS B E
Spark B 508k A AREY , RILETLAEA Spark Ul 2B EH B &,

EEREENEELHIEERTMEL BT 2® , LA KRER LT E& R K8 R B IS E R

&
-~ 0

Spark B RENRARE K

AT LAE A T 5 SR RE R Spark AWS Glue FHEHY AL -

MEERAR A B AR R B 11


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-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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« AWS Glue B :

- EREERE

- £/ AWS Glue & FTHRA
« Spark EAER :

- BOERRHE

- PITRERER

- EECRERIERK

- BHREFERERE

- BEMERAEESHNEE

EREL R A |, BAHRHFI Spark EHHVIERMARE, EALUE AWS Glue XHHEKFLE
o

£ AWS Glue ERHNAERE , B LUEBFTIE AWS Glue THEEXLER AWS Glue HFIRARER
MEEHE

& Apache Spark EREANBRFHRE |, B FNBETXEMENKE, MRETLENERFA
Spark & , BALEEBR , UBLBANERE, RECSEAT RN Spark BEEFRBEER 1/0
RIE , BALEREFTENER, EARuBESECEENEREEIRE | FIFEE B RE B
oo BT NUREMEBEME , NFEMEE Spark EHHEFEMM.

EEAMEHERSLRE , BOEZHATNEERBMEERSLRE, NEFHENR , F2ET
LG, EERNTEEARKERR , 518 A R Rout-of-memory(OOM) $EFREHAIREE,

REREERE

MRENEBREASKE  EHTREARZHNEIR , B Spark EEZMHEE R AT AZONKESE
% FERERESTE, REMLERTEE , FEATIER.

CloudWatch 154&

- WECPU AEMEREERER  LHENTHERERARANER,
- MEABRTHRBRE , UM REREBREARME LR EERIMEEER R,

ETHEHIF , mMERTRAER 97% B CPU E&#T , BEXRN=ZENFRDRTEKEE,



https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
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CPU Load (%)

@ Oriver
o0 o \D Tr @ Executor 1
i \
i ‘||‘ \l @ Executor 2
II\ | @ Executor 3
0.80 @ Executor 4
0.60
0.40
TR T S S S —
o i
04-18 12:19
12:00 . 1230 1245 1300 1395 13:30 13:45 14:00 1415 14:30 14:45 15:00 1515 15:30
2023-04-18 12:20 UTC
1. 0 Executor 2 0.97689356023 —
2. O Executor 1 0.97668588619 "
Browse ue Options | Source
Q P Add math w | | Add query

3. Q Executor 3 0.97639647207

4. O Executor 4 0.97330441311

(® Note
MR CPU EHUE , BURTEZSNBEREERE.

Spark £ & H

EEBRIFERIERRIFERL , KUUEESEAETHIRBENEREE. ETHEHF , Spark B
B3 58100F%,

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 A 58100/58100 | 28.4GB

HHTRRCERL  BUNUBFIITRNERNEE, ETIEFENEES , 8@ Spark #1785
HADEZD , AR REITHEEER.

Executors

Show 20 v | entries

Executor ID Address Status RDD Blocks Storage Memory Disk Used : COM!
driver 172.35.229.149:37603 Active 0 0.0B/6.3GB 0.0B : 0 |
1 172.34.249.100:34733 Active 0 00B/63GB 0.0B : 4 :
2 172.35.72.25:38929 Active 0 00B/63GB 0oB : 4 :
3 172.34.49.138:39961 Active 0 0.0B/63GB 00B I a4 :
4 172.36.70.76:39323 Active 0 0.0B/63GB 0.0B : 4 :

=

Spark ER &N 13
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U EEHIF | Spark EHHIEE (58100) EARFITRAIRKEERN 16 BEH (4 BT x 4 B
Iy ) o

MREBERINELER  FERERES, SUUEATIEARBEREERE

» Enable AWS Glue Auto Scaling — Auto Scaling AR 3.0 AWS Glue iREEFTIRAHE AWS Glue
FEEL, BHBABA (ETL) MERETE. SREBESEREN S EEBEREBHITREE RN IE
T AWS Glue , HEIRBESFEBNBRIEE.

MREBEZIBE Auto Scaling ERUA , THREBEHRTSHMNVER , FEBFBHEIEE.
T8, FER , FHRE—ERRITREESF S IHFETHEARBRERRAERE , BItRAES ,
Rt M BE =18 0.

B Auto Scaling 2% , A B fE CloudWatch S {TERISEEFEFHITHNEE., FATIIEER
EL4E Spark FERREXNHPEITHRMNER -
* glue.driver.ExecutorAllocationManager.executors.numberAllExecutors

* glue.driver.ExecutorAllocationManager.executors.numberMaxNeededExecutors

MERENFMED , FSBAWS Glue £H Amazon CloudWatch IEZ# 1T E5 5,

- BMAMRRE : BIITEEZE AWS Glue - BT LFEEINTHEEHE AWS Glue . RABELBERE
BMENTHEER  IHETHFEE. LK K HEESTHEESENRE  MAEREER. NFFEE
A, BERTITEEER,

- BR  ERARAKNIEEEE - KTUFHEE AWS Glue THEENHITERER , LEREEE
ZRO, SRENRETFENIFEE. BANIHEERETRCEERRVNITREENESHESR , 6
mEREEREEENER, RARKE  UREK PB ERNEREARE.

b EERBERRN Spark RBHRXNEEEABTENER , flin, RAEKEHTEHEEKR, WFE
TEERBENNENFHEER , F88 AWS RBBRIERXESCAFTHNAETIEEER G4AXH
G.8X &R AWS Glue Apache Spark 17,

ERABRANITHEERABIAENTEERR , EBRLNAFEERREPHERBBRESH

ok
Heo

£/ AWS Glue &#ThRA

BEMFAH AWS Glue RFTIRA. SERAANE T HERECNAER , TS EBHRSEHUEE, F
W, AWS Glue 4.0 2T 5 hEE :

55 A & FhR AR 14


https://docs.aws.amazon.com/glue/latest/dg/auto-scaling.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/

Apache Spark {EH ¥ EEFRR AWS Glue B EER

- ¥HYER{E1L Apache Spark 3.3.0 #1178 — AWS Glue 4.0 BA Apache Spark 3.3.0 BI{THAE®R A
B RURIATS Spark %2R HH & MY MAEE . Spark 3.3.0 HAITHILA Spark 2.x WEFZ BIFTAERE,

« A Amazon Redshift E#85 - AWS Glue 4.0 MEH A A Apache Spark £ Amazon
Redshift 25, BEUBRENWHRRRHERS[AER  WIERENGENLZS Y, BEUHEBERARE
XUAEE 10 EHNREHIT. WEFMER , 528 BB Amazon Redshift B2 Apache Spark ZE&H
TREAMEE,

« £/ CSV # JSON ERl - 3.0 RREFMRAETRE/LFEER SIMD B ITHIE T RE(LER
2, MBAERSIRFEENE , T AEMRERBIERE. AWS Glue 115 CSV ERMEFHER |
ESREEAEE SIMD CSV Bl SEERMEE. MFE JSON ERNFMERN , F2RER
Apache Arrow B XX FEABE( SIMD JSON FEELER.

B8 AWS Glue RAHEE S WERN AR , SFEESR, BDEANEXEEH. MEFMER
BZRBAWS Glue IRAEM# AWS Glue FHERZE AWS Glue 4.0 o

BOERFEE

EEHE  FEREIACTENER, ERFBIBEERNRERA Spark BEENERE , BITH
ENRE. BEMEUGEZRBEE , FEATIER.

& A LATE CloudWatch EZEF &R EH Amazon S3 KIEEM tAE , LAKRIE Spark Ul i Z 554
B, W Spark Ul —HiFTR,

CloudWatch 154&

BT LAE ETL ERBE (Uil ) FEF Amazon S3 I AKEEUA/N, ISERERE LXIE N
R, FREHITESE Amazon S3 BRI TS, EBrLAEHAEREERKE Amazon S3 H ETL ER%
B MBS LS EEEER B A ER KRR EERRETHE,

BOEREHRE 15


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/monitoring-awsglue-with-cloudwatch-metrics.html
https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html

Apache Spark £ 3KAEFR AWS Glue HREER

ETL Data Movement (Bytes) . 2023-07-14 (05:03:00) > 2023-07-14 (05:10:00) [@ Line v | Actions ¥ ‘ G| v |

Count
@ 53 Bytes Read

@ 53 Bytes Written

B000G

60006

40006

20006

07-14 05:05
0508 0508 05:04 05:04 0505 ngns e

2023-07-14 05:06 UTC

nE0R 05:07 05:07 05:08 05:08 05:09

1. O 53 Bytes Written 10,196,237,888
2. ) S3Bytes Read  10,176,349,586

Browse Query Graphed metrics (2) | Options Source

Add math v | | Add query ¥ |
Add dynamic label v | Info Statistic | Sum ¥ | Period: 1minute ¥ Clear graph
Label Details Statistic Period Y axis Actions
u S3 Bytes Read ./ Sum - 1 minute ¥ > AN QL ¥ X
u S3 Bytes Written & Region: ap-northeast-1 « Glue » glue. ALL. #  Sum - 1 minute v > N QA A %

MRECHERFNLFAREARN SIUTHBNERE K FERTIFRAE,
Spark £ & T H

£ AWS Glue B Spark Ul BEERRSIER L | SO LIE R AMEE KN, ETHIEHIS | BEER
2 BE 47.4 GiB By AR 47.7 GiB ®tH , MBEER 5 F@EX 61.2 MiB ¥ A 1 56.6 MiB &,

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 61.2 MiB  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 05:09:46 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 i 414/414 474 GIB 477 GiB
e et e e e et e e B s e e e e e e e e e e e et e e e e s B e e e e e e e B B e e B e B e s
1 load at NativeMethodAccessorimpl.java:0 +details 2023/07/14 05:04:31 2s 1M |
0 Listing leaf files and directories for 43 paths: 2023/07/14 05:04:13 6s i 43/43 )
s3:/famazon-reviews-pds/parquet/product_category=Apparel, ...
load at NativeMethodAccessorimpl.java:0 +details
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Apache Spark FHREEFAR AWS Glue WEREEK
EIRTE AWS Glue E#H A Spark SQL = DataFrame 5348 , SQL /D ataFrame RE5|ERSHE

TELEREBRNESHITER, HHBERT  BR2SETERENEE 430, BREBEHWA/) 474
GiB , WHERFIHE : 160, 796 , 570,

Jobs Stages Storage Environment Executors SQL [/ DataFrame

Details for Query O

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

Show the Stage ID 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 5, 7.5 5, 29.4 5 (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, med, max (stageld: taskld))
1.63 h (5.4 5, 11.4 5, 38.6 s (stage 2.0: task 198))

ColumnarToRow

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

|
NRERPEEERDWERREEEEANENZMEERANER  BERUTHALR

Amazon S3

BEBMDH Amazon S3 BRREHEAETHENENE , FEEERE WERA), B, BRBANE
?EEEE (FEIE ). AWS Glue B Spark EBBEEARFRKRERMN ETL , BERATEREN D HNE
1@%Eﬁ§§ﬂm/ﬁ$ﬁfﬂﬁlﬂﬁm

s BEAD -RMEZSEOANBHOERANMMEEDSHEAR (HIW0 128 MB). K/PHIERMA
ANERAESEHEE,

Spark ER &N 17



Apache Spark {EH ¥ EEFRR AWS Glue B EER

RENEERSEHTHI”E :

* Amazon S3 LRI AEMEEE /0 B8 , RAYFZUH (MHBREFREEENBENLEY
frHead) £ HFER ( Hlf0 ListGet, =) FAEMEAES.

+ Spark EEE)EEX LM AE /0 NEEAE , ESEAFSHIENER  LEBEFITRE,

S—FHE, IRENERBERELSE (HIW0 gzip) BEERAK , Spark EREXA X EERNE—EHK
STEAREMEBERER,

EERDASHENDEERE Apache Spark FERELNBEFXTRERE , 5MA DynamicFrames
WIER D4, b ETBRIK Spark BEEBEN 4L OOM BIAMR AR, EERERERSMAE ,

#Bax E groupFiles# groupSize 28, THEXNBEFIEA ETL IETHEHRH AWS Glue
DynamicFrame AP| Bl iE LS E,

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

- B - MEEZH SSYHNVNAEE MBH |, dZERECH. EXERERN  TEZ s EAMER
it
« gZzip EBEDE WBRERAZTE—AIEERBHEEAEAER,
- WD EIBREER |, 680 bzip2 H LZO ( Rl ) , AFERNIBLBEBME , W LTEREE,
¥ Spark (FMEMERNSBREESIZ) K BUUERFEERNERSZIASIZYUEITEEN
B, EEENBEBADE, ERHATREIRN 2R , RE(LH AWS Glue BEES O LUEIB IR #

GetObject APl Rangei®H , EHEUSEER , 1t S3 YMHHENSE, FEETE , THETEXK
+anmE A,
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https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html
https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html

Apache Spark FHREEFAR AWS Glue WEREEK

AWS Glue worker AWS Glue worker AWS Glue worker
4 Spark tasks 2 f ) B
AWS Glue
DynamicFrame
partitions . - - . - -
% N < : ~ ) \ N /
|
Y
| |
| | | |
g § Records: Records: Records: Records: Records: Records:
T;n- E 1,2,3,4, 5,6 7,8,9,10,11 12,13,14 15,16 17,18,19
o E
T <

REERAREXRIDIERTSE , BENERMERBEBNRENEAREN. BDWERK DR

D#% Amazon S3 RIHME R , LIKEKE Amazon S3 Bl Spark #ENBRFTE, B—FHH , BiEMNE
BEERNEEFL CPU, TENEHESHERBEELINBRLEEMER. BETSIBHEEX
B, EEBUIEE.

(® Note
R gzip BEREFELDE , BETLAER gzip BHEER parquet B , T HiELL [EH A
AE4T4E,

. RERKRR - FHEMER. Apache Parquet M Apache ORC Z&#FIMNEMNE R KR, Parquet
M ORC ERBERERARAERWAERE, BENBRSEEHE  LANERGERER., NF
Parquet fRISHIFEAAE A , 5528 Parquet fRiEES ., Parquet EERB AU E],

BERRNKEREI>EE , YEHERERREP, FHEHSNKIE , SR BEHERETHTERE
AzERBNERER, Spark EAREAREEHIGEENERNE. —RME , EFNBERSKB
BERERERENR Amazon S3 FBEE AWM  EMESEFHINEE. EMERNEIETIT
HERERBA 1/0 -
s BETH -BRETHE EEHNEARSTEEERBNEN, EALAE Spark EARXHE
EERE T HEHIFTR -
« DataFrame #ifj] : df.select("star_rating")
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https://parquet.apache.org/
https://orc.apache.org/
https://github.com/apache/parquet-format/blob/master/Encodings.md

Apache Spark {EH ¥ EEFRR AWS Glue B EER

 Spark SQL #4l : spark.sql("select start_rating from <table>")

« RFETH# - RFATHR —EEMEE WHERE M GROUP BY FAH T, EMERAMERRER
WMENERNER., SERRFEREERDFETER , HINFKAENK/IME. Spark AJLMEREL
MAtER , RBEARXPEANGRFRTERYERESREANIBBER. FEEERALIIE , F
HEIRGFEBE SRR, W TSIEHIFTR

« DataFrame #ifj] : df.select("star_rating").filter("star_rating < 2")

 Spark SQL #ifl : spark.sql("select * from <table> where star_rating <
2")

- ERERE - BBEERANFERALER , & S3 ERRFRFITEABERNYG , BUUERRIEIEREE
B, MEFMEN , 528 (Amazon S3 X#) FHEAFEEEYH. AWS Glue ZTEI B
2 MERMFE Amazon S3 FEkey=value , 3k Amazon S3 R HZERHNER, EBHEE
B, BULRHEEEATHESEARXBEHENERE , #MNEHeEABRENR, MEFEFMER , F
SREE FETLHBHN D EIE AWS Glue,

DEERERRSETENED , YREF., ANBFENNE  SERERREESEERT , W
T HIFR o

# Partitioning by /YYYY/MM/DD

s3://<YourBucket>/year=2023/month=03/day=31/0000.gz
s3://<YourBucket>/year=2023/month=03/day=01/0000.9gz
s3://<YourBucket>/year=2023/month=03/day=02/0000.gz
s3://<YourBucket>/year=2023/month=03/day=03/0000.9gz

A LAER PHERRRBUEREER  BHERERENDEIE AWS Glue Data Catalog, A
%, BUUERASSEZRRBHERBENEE , TR :

« For AWS Glue DynamicFrame , §%%E push_down_predicate (
catalogPartitionPredicate)s

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'",
)

- &H¥f Spark DataFrame , 3% B E B &AM BR 2 ZI[E,
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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.

Apache Spark {EH ¥ EEFRR AWS Glue B EER

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

« ¥ Spark SQL , A LAERE where FH%¢ Data Catalog kx5 El &,

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

- EEAEMFER EABHEBKB2E AWS Glue , 31E DataFrame F#J DynamicFrame
partitionBy() FEXE partitionKeys , XK B BIE AN T IR0

* 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>/")

1S T LA E B H B RUE B E Y MEE

MREEEFN RERXEVRAERENEE , AIDETR—EEE, Rz , BAILUEA glob &
NIRBEBRTEEM S3 &, 1 DynamicFrame FEEURFREHR, flan , THREXIEHERR 2023
FHEE 01 B 09 B A XK.

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"'

&t A LAFE Data Catalog & B R B4 PR EEER -
« &E|# : exclusions
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https://spark.apache.org/docs/latest/api/python/reference/pyspark.sql/api/pyspark.sql.DataFrameWriter.partitionBy.html
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-partitions.html#aws-glue-programming-etl-partitions-writing
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-connect-s3-home.html#aws-glue-programming-etl-connect-s3

Apache Spark {EH ¥ EEFRR AWS Glue B EER

« B : ["**year=2023/month=0[1-9]/**"]
A% Amazon S3 HEIE - BT LSBT EENERE LY E Amazon S3 EH , fIMEEHTEE
1D EXl. EUKEENRETRBRINSEEYRE K RATENSEEHERECSPEINME
BUKNREE. XAZSPEETESERTIER
- & Data Catalog #HER % &l [& AP #& & Rl 49 ZESE 18 hn
- FEEF % Amazon S3 API AR/ N EEREEE M (List., GetH Head)

flan | BIRIE partitionBys FERE A IR KpartitionKeys , EHHBHR D Zlyyyy/mm/
ddBERARHFZFERAERS, TiB , yyyy/mm/dd/<ID>TRESELEARZHIE  EMERENREELE
EEFE,

S—HHE, —EEAR , FIMASRERAREN  FEFZSEIE , W0 yyyy/mm/dd/hh, 40
RENEARFFZEREDIIRE , FEEHEAAWS Glue 2 El[EZR 5| RiE A K Data Catalog #EL 2
B[R &R AR

EREM JDBC

FEERENERNEARBROEREE , BN E SQL EfFiEEwWherei®F (H 78 ), TR
it SQL REMER ERM A CHEHREELSH

£/ Java Database Connectivity (JOBC) E#REF , FFEH where FAA TS ERHEERES !

« ¥ DynamicFrame , &£ sampleQuery 1EIH, {£H
Bfcreate_dynamic_frame.from_catalog , @&%E5ladditional_options® , W1 TFFTTR.

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
3,

transformation_ctx = "datasource@"

)
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https://docs.aws.amazon.com/glue/latest/dg/partition-indexes.html
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-connect-jdbc-home.html#aws-glue-programming-etl-jdbc-samplequery

Apache Spark {EH ¥ EEFRR AWS Glue B EER

& Bfusing create_dynamic_frame.from_options , 8%E5lconnection_options® , i
TFITRo

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

« ¥H DataFrame , 35 &8 HE,

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 , FEEH AWS Glue 4.0 REFIRARFIFH Amazon Redshift Spark EiZE5H

MW TH#EXE,
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"}

)

- MEHMENE , F2RZERENH.

Spark EAENE
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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

Apache Spark {EH ¥ EEFRR AWS Glue B EER

AWS Glue 1#EI1R

- FEHAHAMAEREIRITETERAE  YERE EXEBUTHBTIFENESR  FRALEHE

ER.

- FERHZEENWAENYHE K FERATBEBRAEELNT. ERPRBLSEEBHITHIRHE
ﬁ*ﬂ'%o

FTREER

BERELAEE , FHLFTEEENFANERWER, EMEFIE Apache Spark PEIFRHY R E
BEATE |, BB ERSE (RDD) 2EIENHEREE , RACREFTRENEE, Spark ZIH
BEEHEHEN 11 RERBEE RDD 2EIE, EERERENE , BFETHUMRE RDD 2
FENHE , URINMRECKZEE,

MRERBRHANTITRE , FTIHEAMGFEEKAE CloudWatch FEFEM Spark Ul #,

CloudWatch 54&

®ECPU EHNLREBEAR, MRARLEHTRERAEEBNEERRYBREE , ABSHEFTRE
B, EHBERAT , ERECKBEER , #1785 1 EERTER , BRENVHITER (2. 3 W 4) dRH
1To SETLAHEER Spark BEENFE X KRI5IRIE LT RRAVIERS o

CPU Load (%)
@ Oriver
@ Ex 1
® Executor 2
@ Ex 3
@ Executor 4
: 102
-
2023-04-19 10:20 UTC
o824 o854 1. © Executor 1 0.12349642314
2. QO Driver 0.01471741881
= 3.0 Executor 2
. - 4. O Executor 3 -
Browse uer Graphed metrics (5/6 Options | Source
Uty P (5/6) 5. O Executor 4 Add math = | ‘ Add query ¥

FTREEHR 24


https://docs.aws.amazon.com/glue/latest/dg/monitor-continuations.html
https://docs.aws.amazon.com/glue/latest/dg/monitor-continuations.html
https://docs.aws.amazon.com/glue/latest/dg/bounded-execution.html
https://docs.aws.amazon.com/glue/latest/dg/monitoring-awsglue-with-cloudwatch-metrics.html
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Spark fERAE T HE

£ Spark Ul WIEBRREIER L , B UEBHERTNER B8, HEUWHERT , Spark AT —EE
%o

~ 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

A, SHEEHESERNTR 1 EE—EAEK. ERTUERPFNITFET2ERZBERTE LBT,
mEAEITRAEREEMRE,

H

Executor Comp
Shufle Write Tim:
Result Serializat

MELWRIELER | BERSERRIBN TSR,
£ Amazon S3 E{THAEHR

EBFRRBAE Amazon S3 WERHA  BARTERNHABKE. K% ETUTDUKHE
ENEBME  ERELEEHEASSDE.

REFRN D ERHE

]IIll!!l}

¥ Amazon S3 , #MItREER Spark RDD #E[E ( BEDZIEHEE Spark 7 ) BURK Amazon
S3IEREMINEE (flan , KX, BEMKD) . EERFMIE Amazon S3 Ffy CSV YIHEI an
AWS Glue DynamicFrame % Spark DataFrame B , #]1%% RDD # EI[E# & (NumPartitions) X
AIMTEE -

o ¥ K/ <=64 MB : NumPartitions = Number of Objects
- ¥ KR/ >64MB: NumPartitions = Total Object Size / 64 MB
o FA% % (gzip) : NumPartitions = Number of Objects

ML ERIREE —BFNR |, Spark 2 AE S3 YIHDRAFITRENDE, EWHRRDEIKR N
B , Spark 2 E¥4 , WASMEDEEL RDD 7E|E ( MEH ) . Spark WD EIK/NEURABIE
FERXNFBTRERE  EERSENHERIELE. BEMHRSER gzip EXULEINBEERET
B , Eit Spark EE D EIEF,

NumPartitions EAREERBENERERN. BHE. AWS Glue R, AWS Glue TEEHEM
Spark #HEEM B FIF[E .
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flan | E4&{E A Spark DataFrame B AE — 10 GB csv.gz ¥4 8 , Spark BEHERX R EET —@

RDD #&|[E (NumPartitions=1) , @4 gzip BT UL EIH. EEH—ERE Spark HITHNEE
88 , Y BEFgBEMERERERESHNHTES | WTEMMR.

£ Spark Web Ul FEEB ZR 5| BER L R ERBRNBEREREE (NumPartitions) , REER
HEdf.rdd.getNumPartitions () h#T UREFTEE,

IBE 10 GB gzip EREK , FREELEZERNARBREDT AU ERAELZER. RETRE
B, BURFTEREEEFEREEER, ERANEEHANENATER  CFEBEEHEHN IR
EXMMPEREETERF/IHEEN RDD,

FRHHE ERNEEHE

RERBHER Spark BEESEIIREME , IEER TEMATETIL , RRNUEEEHRIE
BINumPartitions{B. 5% NumPartitions K/, &#1T df.repartition(N) g2 EEE
B, MESEREE 5 82218 Spark #1785,

EEEERT , 1T NumPartitions df.repartition(100)&%# 1 #8i0%F| 100 , 237 100 EE
BrElE  SEsEEERE UERGEMATHRNER,

BESFYrepartition(N) 2 ZEE R (10 GB/100 L ZI[E = 100 MB/2 EIE ) |, EHE R H i

EREDEE,

(® Note

join #1T EREMBHIRER , P EEHEFRIR spark.sql.shuffle.partitionsm By
EBREE MM E P spark.default.parallelism, iEHEBIATE Spark H{TEE 2 EEA KX
#hRIME R, WEFMEN , FSE Spark X

BEREDIENEEHER K BERSELMHE AWS Glue THEENEHRE, AWS Glue THEEH
E M Spark E#EEEE vCPUs BE+#HF, Spark X#E&{E vCPU %0 —EE#. 1£ 3.0 AWS Glue ki
REFRAF , BAUEATIHLARFESZEN B EZHE,

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

4 if WorkerType is G.1X

8 if WorkerType is G.2X
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https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui.html
https://spark.apache.org/docs/latest/configuration.html#runtime-sql-configuration
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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

FEHESF | B8 G1X THEEESIRMEMEE vCPU B/UMAE Spark #1785 (spark.executor.cores
= 4), Spark &% fE vCPU Core X &E—EE# , E it G.1X Spark #1725 7 AR Kr #4147 U 4E

£# (numSlotPerExecutor). MRFKFEMENKEE , Bk EHRESHTIAARE

£, T8, FEIEFEHHMEBRERNEE , TEELRAER L. NRBEEEER , FE
BnumPartitionsi#§ 2 = 3 #i5k , U BU B R Ri R REEK,

AZHEIE

BENDIERREYBZHER, ESEH Spark EBHEAEHBE K RARSHAREMBHEN
afF , fImEBREKMN Spark #ITRZ BV E R T,

MBLEH PN HHERBEANENHHERERE  HEEALHHENE. HTUER TIEE
AL EIE

- MEZWBRARDRD , EFEA AWS Glue groupFiles, R LR 2 B8 Apache Spark E# A EE
BRERFMEENBERTERE,

- £/ coalesce(N) DB EESHE—E,. ER—EEREANER. R EHEH ,
coalesce(N) %M repartition(N) , B4 repartition(N)E#TREEBEHREE S ESE
EoEEPHNEEHE, ESWMRANEERME,

« M Spark 3.x BiEEEH#HIT, M Apache Spark FREIEEE—EHmk , BEEEHATEER
g, TEHEHIIEHE, EREATHTZTHESEERER , AT EALS .

& JDBC E1THAER
Spark RDD # EIEMWEEEUARERE, FEE  BIEER , REYTE B REBSELECTEHRH
BERRERE,

AWS Glue DynamicFrames 1 Spark DataFrames # &% Z BT # 1T JDBC EREA ., ETE
BEAwhereiRzAi —ESELECTEM 2B AZEEHARTK. HEFIT{L JDBC KFEE , FRE T
EIE

Spark RREANE =


https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html
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a1

« For AWS Glue DynamicFrame , §%% hashfield ( 2 hashexpression)®l hashpartition,
HRE—STHR K F2EFITHEINIDBC EXFE,

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= "datasourceQ"

- &r¥} Spark DataFrame , %% numPartitions. lowerBound, partitionColumn#l
upperBound, EEE—F TH#E , 552/ JDBC EHMERE,

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") \
.option("numPartitions", "10") \
.option("lowerBound", "0") \
.option("upperBound", "1141455") \
.load()

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

5/ ETL #4283 , % DynamoDB E{T8AE R

Spark RDD £ EIEMEEH dynamodb.splits B8 RE. BEFTEE Amazon DynamoDB &
B, FBERE FHIRE

« 1810 K9{Edynamodb.splits.
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https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
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* #kHR for Spark 1 ETL RVERRFEEMEEFHRA AWS Glue AHRFRENL 2B,

& Kinesis Data Streams E{THAEE

Spark RDD 7 Zl[E # B2 BUR A IR Amazon Kinesis Data Streams ER B RPHBESHE, MRE
MWERSERPREBLERES , AIRSEL%E Spark £, EVREEERTHEFNEITREERK, &
E ¥ 171t Kinesis Data Streams fIFEE , FERXE FHIi#HE :

« % Kinesis Data Streams A ERF | BINELFHELNMEESTEITERE,

- MBEBHEMBERXDHBENER FEEREREFTTENERRER  EHAHBBEF2IER,
WMEFHMER , FSBFZEL AWS Glue B3 ETL B AT MAEN HEER,
BEREARFITEERER

EETERNBARFTRETYK  FEATHIEERIEIN RDD DEIENHE :

- ENORENUELES IR  BRHRMREFRSEEFTL , AEDNHBRBAZR.

#£ DynamicFrame = DataFrame repartition() LFl | EESEIENEE. BEIFNLREZAR
AR ENRESR =,

T, EADEINERKE , EAEEIEREF (SE HETHEEESRERNRDEIEFE
EER), BERRERERER , B LUKERMERH 22l DataFrame, EEFEAERKRSIIEER
B, AMEEEAZHEEER, ZAUEEELZS2EE , MESFSEERRSIE LB NEER, £
B, FhoESERTN  HhRESZEERREERATsNER | WIEEEBHNTHK.

- BREMIEREF | F518h0 spark.sql.shuffle.partitions{B. i&thABIRA R RFEMIE RSN
e EREE,

ERERIE 2, 001 EREEDEIER , Spark EEABRENEEEEN. IRENEFEZONE , &2
BRI ERIBZRFlspark.sql.shuffle.partitions®{E , LEIBEERENRTE,

1L FERTE R

join() M FHEREgroupByKey () EE Spark R ITHEM B, FEMIENZ Spark EF o ELE R
WS Rt EE RDD 2EIEZBUTRN AN 2. FBEEREASERERSE. T8 , BRKE
BIBBEE S RIE Spark BT EERER , NEHERSEMESENERME, Al , FEEIEK

SEETIIRA

RECRERE R 29
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- WRRE A/
- BB ELEEREPEESR,
- H8E% 1/O :

- FEFZSRMER (EHREB =Mapper x Reducer),
- HRRHERHATTEEEERETR Spark #1788 LHHT RDD 2 EE , A BERENRK -2

A REE T Spark H1TRR 2 EEBEHEBE,
- CPU MIECREEH

- HEFEYSHERE, ELREFEENITRL  BITRENEESR,

PERIE R Spark BARAMERENKREZERR 2 — METFRERE  TREESHITRAME

BREMNZRE , EEEH Spark FH XM

& LAIE CloudWatch 1842 #] Spark Ul H 5F44 BE M8 B3R BE .

CloudWatch 1§&

MRFEHBRALTESAESREEBRA AR , A Spark R AT se S fEAEABERIRE , Hlm

join( )= groupByKey()o

Data Shuffle Across Executors (Bytes)

1B.00G

B shuffle Bytes Read
Shuffle Bytes Written

04-18 10:56
JLETR Wrsh s IRSR
2023-04-18 10:57 UTC
Shuffie Bytes Written 18,295,197,303
n Cenmbad matrie 2. O Shuffie Bytes Read 0

Spark £ & H

£ Spark Ul WS BRREIBRB L |, B ERBRENA/NRERE, SR UEHTHRRIERLER

To

CloudWatch $84&
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ETIEFENERT  SEATHRSEEMERERFXHRL 18.6GB/4020000 FC#% , FEHEME
RADNBETHIS 75 GB)o

PEREN (R ) METAEENEHERBIME  EVUe SRR TR NRERE,

I Aggregated Metrics by Executor
Executor ID 4 Address | Shuffle Read Size / Records -| Shuffle Spill (Memory) | | Shuffle Spill (Disk) |
1 172352052346731 | 18.6G8/ 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 !
a 17234.131.223.46870 | 18.6 GB /40190741 199.5GB | 16.4G8 :

MREFLBRIELER , MERKEREEEL , BREEEARNKE , B XKL HER out Of
Memory=f No space left on deviceffii , BEER TIMERE R,

=3EN A E e

I join(ORFEMEERKR , ERFHNWERERRE , EEERMERE. ARMAR-HZEN
BRE RMRBRETEEAT  RITHENXBEZRENEER., ABTIIHE , BRXRBEFRER
EREE:

- BREBEEEMTE WA RS T UEEEANEMERPEITAIEE 2
« BREMA |, SRR BEFTABHEEERERANE"?

EEERMAREERENERERETREECR , F2RTYEE | UFESEERNAFRNBRELEN
A,

EMAZBIERATH#

EHTHIE 28 , 8581 DataFrame A AL BN ERFIMERH. EEETIEE :

« BAREEEMBNERERE
s WA Spark BIITERPHNEEE
- BAPERBRHEE

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

# Use Pushdown
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dfl_select =
dfl.select("product_id","product_title","star_rating").filter(col("star_rating")>=4.0)
df2_select df2.select("product_id","category_id")

df_joined dfl_select.join(df2_select, ["product_id"])

£ DataFrame Bif#&

E A SparkSQL, DataFrame MERIES Spark 5P API , M7F =2 RDD API = DynamicFrame
Bift, WALAMER £ 53EMM | # DynamicFrame Ei#i % DataFramedyf.toDF(). #0 Apache
Spark PRI FEEH A , ELEBMERFEEERTF A Catalyst RIEILTENEHREN.

FE B N R I R B S AR R

Spark X EMBREN B  BRBENEBRMEZHE, EREEMETTERMBNR  MAREE
ERREREABREELONRE, T8  cEEARSNEERRMAKRBEERKRE, MATRAE—
Spark F{TERCIRRENERKE , FERBERAEBMERBE,

TEEREERMEBRENERBEEN SEERNL R,

Broadcast join Shuffle join

Table Joined table Table
Shuffle

Joined table

Shuffle

BEBENFAEANT -
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- FEMBEAS
- BEEMENESREREERR K MIALHEFNIEMEERXRCENEE. CEARITERE
Spark 1T IEE P/ DB E BRI,
- HFAHBESIBERESIBHMENMEER R Y EBECHEETHRF., cEARKRE
PRI BIE

- ERMRBE

- ERMEBREES KB/ RDD ERKRMEESETHEEDH. AR, ©TEBEA RDD HEH
RN EED B EETHERES.

EEMNHEP —{E RDDs HERKRAIURWECREBPIHNIUARTMNELRERTE , BEARBE,
STRETEBRMZEHEREEEN , ERTCTIEEMMBER. B EABIRERTAE Spark FEK
EEBE , TR,

# DataFrame

from pySpark.sql.functions import broadcast

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

-- SparkSQL
SELECT /*+ BROADCAST(tl) / FROM tl1 INNER JOIN t2 ON tl.key = t2.key;

MEBFRTINFRENR  F2RBERET.

£ AWS Glue 3.0 MEHAF , BAILUEBRA BEREHHNTNHMSE , B BT A REMERD
. Ef - MERNITRERTES I REBEREBMEBRERER , AEREANTEREFEH

£ AWS Glue 3.0 F , BELUEBERE REHA B EEEHHT.
spark.sql.adaptive.enabled=trueiRiRE5% , AWS Glue 4.0 PSR A B EREHAHIT,

R LR E BB N BB M RS RN A28

» spark.sql.adaptive.localShuffleReader.enabled

* spark.sql.adaptive.autoBroadcastJoinThreshold

NERESBNFREN  F2REBEFEABEERSEREE.

£ AWS Glue 3.0 Ml REH A F , EAIEAEMMARTNETREEBBRBARENTR.
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-- 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 t1l INNER JOIN t2 ON tl.key = t2.key;
SELECT /*+ MERGE(tl) / FROM tl1 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;

R FRTE

BFraotBETEMERER  BRIEFNSF  ARE0f. EMEMERTRSE Spark HITERES
YERLEHTERSHRFESH OOM FMEME , MEMYTHREARIEF. TEEBRT , TUEAREE
FrEEAMELIIA, RETESEHE SR LAAEREFNEREFENRA  RAREXFFERR
AFNTERK, BEAERHFHNTNEREK , TURESHRBEERRENEEIEFNEEF SRR,

Sort-merge join Bucket join

Sort Merge

{ SortMerge \

o~

{ Scan table \ ’ Scan table ‘

{ Scan table \ ’ Scan table ‘

RETERERKRERANRTIIEE :

- REZBMHERRSIEBBENER |, M0 account_id
- HFASHEEERK I EBRAENBLRARENERNZEEREK
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BAMERATIHRABEL R EFIrEBENK.

df.write.bucketBy (50, "account_id").sortBy("age").saveAsTable("bucketed_table")

ER R EF o 2R €88 L/ DataFrames

&R EBE I ERN 2 EIBE €8 W@ DataFrames , A T HIRIA .

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

EgiEBREER EIEWE (MAPHE ) RDDs , BRAEBIE. WRWE RDDsEFHE 2 EREX
BRI R EETHE , RIS 8BS RDD fisk , ERMUBRBIE 28 , SARSNTRELE
HARM THEE £, SR BUEB IR A Bt i 89 48 36 0% BY A B0 b 2R ol e

S ARE #L i i

BRI H R Spark FRMBENEERRR 22—, EERRFHOHE RDD 2 EER , mEREEER
. EEERRIEAENEBRELHMSEERSS  AMEERRARANREBRERE,

B EA A BB |, 57 Spark Ul FREHE TSI

7 Spark Ul WIEERREIFR L , RESHRBWMEE, SR ETIEFENETRNEIERD M
T899, 2HTEIHATHEBRNEB IR TER T,

= Event Timeline

Enable zooming

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

19 [172.36.221.226

102 f172.38.238.158

121 /172.36.250.95

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

- S—EEENEHERBERER , BR Spark FHHNMHTER, TIHEFENEMERSTERE, GC
R, & (R ). BH (M%) SEFEIVENER.
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Summary Metrics for 5 Completed Tasks

Spill (memory) 00B 00B 008 008 16.7 GiB
Spill (disk) 00B 00B 008 008 10.2 GiB
Output Size / Records 8.3 MiB /12651 9.4 MiB | 21462 36.1MiB | 63860 92.9 MiB [ 258057 10.1 GiB [ 20370130

Shuffle Read Size [ Records 9.8 MiB [ 12651 1.7 MiB | 21462 43.4 MiB | 63860 122.6 MiB [ 258057 11.8 GiB / 20370130

EEBFEIBE  KEERMEA I NETEIRLUNAT. EERHHE , SEeESET S LT
BIFERENE, FLEP  ERFERBER/NME. F 25 B0 LR, PUHEME 75 @E
DNUEPIR 13 B, HA Max EHRENERIZEEE 75 EE DB 100 £5 , BH 6.4 5 ENFER
BiA 30 &, ERTEDE—EAEHK (JES 25% WEH ) RELHKEBRES.

Hll-

MREEDNER TR FEATIEE

- WMREFEH AWS Glue 3.0 , FFRE REFABBEEEHH
fIspark.sql.adaptive.enabled=true, FEFXEE AWS Glue 4.0 H A B EEEHET,
BE A LUEBRE THMHESE , SEEEEHMTARBESI ANERHd
* 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)

WEFFMEER , 582 B Apache Spark 34,

- HEERSIBEAEAREENRSIR. EHEEKED K SHESRNSEMEEREDEE. MR
BRETRNERAE A MERRERTREESIEDHMENKBUTIFNER. Rit , MRENE
RAEANEXEEXEY K FEREABRSHNERRSIBIESREIR,

# 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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Apache Spark {EH ¥ EEFRR AWS Glue B EER

{5 F AR EY

B FE R EEDataFrameshF |, 55 = df . persist ()T ERE RIRENZEIEE Spark HITERWEE
MK L | OB RN FEEIEMdT . cache()SRIBE, Spark th X EER F{RE RDDs &%
BEHERE (REER).

fFlan | BETLUE B T8 HARE DataFramesdf . persist(). ETFBEERIME , BOLUER
unpersist RIEFREE R,

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()

BBRTEZEER Spark BiE

BRATALENEE , H180 count. show T collect, M Apache Spark Y EEEE F B —EIFRFT
iR, Spark RIEEM . SRBTEER , TRESEMTTESEBRN RDD, EEMEAFFZ Spark B
i, SFUSESENZERFRFE, EETENERET,

MREEFERRPAIFE collect() NEMBF , FEEBHEBR.

(® Note

ErREERcollect () EBEIREFFEA Spark. collect() BIESHE Spark HITEEFETE
WA B & REE Spark BREER , EWEEEEH Spark EBEFEXNEE OOM $Ei5. ATHEHSE
OOM #8358 , Spark spark.driver.maxResultSize = 1GB FEREERE , ASEE Spark 5&
BEINWER KD LERREHA 1GB.

HREFEREERE

0 Apache Spark FEIFRHEE EEMAR |, Spark BBHEXSEAHTFE. BREXFTE , FBFERK
#& Spark HITERUET I BREE, T8 , MREXRENEERS S ERESHEIE , AWS Glue Data
Catalog Spark BB EX JEE K AME. BERFISHEIRE BTG TIEE.

R BB HEREERE 37
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CloudWatch 54&
BECPUEENGEERBFERAXRREEETIER :

« Spark BEEIFE CPU BN ERFERAXRERELES, —MMS , Spark BRI EEBENE
#, @Hit CPU EEFEERBFEAERTIEEIE, 718 , W3R Amazon S3 ERRFREARZ/PNEER |
SIHFrE S3YHNMEBRAERBEKAEASEREREAXBE.,

« £ Spark BfTSRTPHREE 2 ERENBERKR, ETIEHEFHEINEE P , Spark #1781 CPU
BHAIE , EF 10: 57, B AWS Glue 2% 10 : 00 R, IEXRT Spark BBEXATREEE
RENKESEEEHTE, ELUEHIF , #8H Data Catalog FHIKEH EIE , A5 H Spark 5&
BEAFH AN EEREERRNER,

CPU Load (%)
‘ ® Driver
1.00 PR v T ]JII ] @ Executor 1
| I | \ ' |" IJ(' tI @ Executor 2
050 |
i *I I @ Executor 3
0.60 £ @ Executor 4
L)) |"
i
0.60 ! |
lI ;
WAL
|| i
0.40 1| .
i1 JdnTLy A I\
, !. | L A/ \/ f \/ A WAt W _,rJ|I
i| |
I1 |
‘ i
I (A | A A |i' ~~~~~ N 0 ‘|AI|I|-|' A A f."l AAAAR
| A \ ) ng A J A A A A
| |J' AAANAN AAAANAAANAAA PAMNAAANAAAAAAAAMANAANA
10:00 1030 SE 03P 1:30 12:00 12:30 13:00 13:30 1400 14:30
2023-04-18 10:57 UTC
1. QO Driver 0.69067 420809 =
2. O Executor 3 0.00050062578
Irowse Query Grap! Source 1
3. O Exscutor 4 000045885828 Add math v Add query ¥ |

Spark £ & T H

£ Spark Ul WEBRSIEB L , BUUBFRIRTWERE. ET5IEEHF , Spark EEEFENE 10 : 56 :
46 BE jobO , BNME AWS Glue £ 10 : 00 : 00 RX&h,

- Completed Jobs (1)
Description Submitted Duration Stages: Succeeded/Total Tasks ffor all stages): Succeeded/Total
[ count at DynamicFrame. scala: 1414 2023/04018 10:56:46 4.9h 1] 5810058100

BUTM L EERRSIERLEFTER (FTERE )  MW/EBE., EHERT K EBHESRKES
58100, MFITRFBTHFEMEM Amazon S3 —HiFTIR | FRBERKNEEZE S3YHEBE, EXT
Amazon S3 H K#I%E 58 , 100 E¥I#,
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MFLEBNEBMNFRER  FRERRESIRR, NREHR Spark BBEAFERE , FE
BTIBRER

- E Amazon S3 EAZRERK , BER VM TEEAKEANAZ EEERTERBE LITRENIE
5lo

- & Amazon S3 EAZHEIER K FEREALERFEHEEEMNAZ Amazon S3 D EIEEEPEE
BESEENIES. MREHFZHEETEEHR Data Catalog HE D EIEHFEERHEE |, B
FAIAWS Glue HEIE% 5|, MFEFMER , FSHEH AWS Glue D EIER RS I hEEH KB

- B JDBC EAZHEIER , FBfE{KZKhashpartitionf&,

« & DynamoDB B A Z & [EHF , FHME{EREdynamodb.splitsiE,

- ERREREEARZHEER , FREBFVEE,

RIELEREERNRE

PySpark RDD.mapH A& EHZHE UDFs) Ml BE S KIBEREMREE. PySpark ERRE BT Spark
W E ™ Scala BEEHERNK R Python BRBRMENEAER,

TEFE R PySpark EHH 2248, E&#E A PySpark B |, Spark BB R E# A Py4j BRXEX Python
oY Java FiE. FEAY Spark SQL =% DataFrame WIEEKE K , Python # Scala 2 BRI REEEZE T
R, RABLEREFEARECNBITHEEESERITSEN JVM LH1T,

Worker node  pickie

Worker node

Worker node  pickie

MREEHRB S Python 8% |, fl0#EA map/ mapPartitions/ udf , E#AS1E Python Bi1TE
BREDHT. EEMAREGECEANETRAE, A, EXAERTERPOER , S IVM

REMEREERNER 39
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TRERENANEREFER, Pickle 2FEFRAR JVM # Python SI{TEB 2 BRBHFILER, T
B, WEILFERFIMEEAWEAIEERS , B Java = Scala #fi B UDFs b Python UDFs
BEiR,

HEE% PySpark P FINLMERFILEARRT , FEBTIEIE :

- EFARE Spark SQL & - ZEFH Spark SQL = DataFrame RZEREHE R E 2 UDF AR
B8, #1T Spark SQL = DataFrame WK E A | Python # Scala M MEEZERT K , BA
EHRESESEHITEN JVM LEE,

« £ Scala = Java HE4E UDFs — ZE L Java 5 Scala #BEH UDF , BAEME JVM £
1T

« # Apache Arrow & UDFs AREE{L TEEH - EEFEH Arrow & UDFs, ItIhaethBAME(L
UDF (Pandas UDF). Apache Arrow @ —EEEE S BANCEEBAERER , AWS Glue ATARE
JVM F Python Bz EEMR M ERmER, 1EBE M Pandas % NumPy E#H Python £/
EHB=

Arrow 2—EBEHX (mEt) KX, HAENFES , VT ERMEBEHRIENE , TER
SRAAAEREEME, MEFBEAMRES , 5268 PySpark F# Apache Arrow,

T3 & HI S LLBAZ % Python, EE{t UDF ] Spark SQL R EAXIEE UDF,

Z ¥ Python UDF
EHRERA 320 (B).
wHIENE

# 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()

BT

T8

== Physical Plan ==
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https://arrow.apache.org/
https://spark.apache.org/docs/latest/api/python/tutorial/sql/arrow_pandas.html
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AdaptiveSparkPlan isFinalPlan=false

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

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

+- HashAggregate(keys=[], functions=[partial_count(pythonUDFQ#124)])
+- Project [pythonUDF0#124]

+- BatchEvalPython [plus(a#116L, b#117L)], [pythonUDFQ#124]

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

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

m£1t UDF

gEHIFEA 059 (¥).

m &1t UDF Ltk E—1E UDF &fitR 5 &, & Physical Planks , A AEFE
ArrowEvalPython , BRIt EAEX 2 H Apache Arrow B E{t, ZEERAME( UDF , BH4EE
X fBspark.sql.execution.arrow.pyspark.enabled = true®iEE .

BIHIRENTS

# 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()

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false

B &1t UDF 41
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+- 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 [pythonUDFO#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)

Spark SQL
#HIRFEA 0.087 (#) .

Spark SQL LtE1{t UDF $B% , RATKESESEHTHRN JVM LT , MR E Python 1T
B . MRETUEHANEREE UDF , BELZEEM.

gEHREXB

df.createOrReplaceTempView("test")
spark.sql("select count(a+b) from test").collect()

# panda AR KEUIE

MRBS KA pandas WIEE G Spark AR KEIR , Bl LAE Spark. AWS Glue 4.0 £/ pandas
APl MEFMRAXEE. BERKER , BAUERAE S ZEE K Quickstart : Pandas API on Spark,
MEFHMEN , 528 PySpark 3X4f,
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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/index.html
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https://aws.amazon.com/glue/
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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https://docs.aws.amazon.com/prescriptive-guidance/latest/tuning-aws-glue-for-apache-spark/tuning-aws-glue-for-apache-spark.rss
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https://aws.amazon.com/what-is/artificial-intelligence/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/aiops.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/introduction_attribute-based-access-control.html
https://aws.amazon.com/cloud-adoption-framework/
https://d1.awsstatic.com/whitepapers/aws_cloud_adoption_framework.pdf
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https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
https://docs.aws.amazon.com/detective/latest/userguide/behavior-graph-data-about.html
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https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/welcome.html
https://docs.aws.amazon.com//whitepapers/latest/running-containerized-microservices/organized-around-business-capabilities.html
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https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://aws.amazon.com/blogs/enterprise-strategy/tag/ccoe/
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html
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https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/
https://docs.aws.amazon.com/config/latest/developerguide/conformance-packs.html
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https://aws.amazon.com/devops/continuous-delivery/
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https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/detective-controls.html
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