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AWS Glue BT EHRIERFAEMEE, NIERMEE T AE Apache E X AWS Glue WEEFE, R
% cEEH—EEERREERETE Apache Spark T/ERHEFEL AWS Glue FrE, EAILUER
RIEE , BB NMAEBEEZEPR AWS GluetV T ARIERE R REBFIMEEREE, ABRMARRELBBENEK
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PR 2 X ERE £ RE

AREIERAA Apache EXMEARBSHEEITE | LARFE AWS Glue Apache EXNHEEMEETE, £
NREBHANFARRK N , THELEHSSNEEIEETEE,

g

Spark BBREFETEEEMKEMN Spark ERABRFIFSAITUEBAIEAELTHNEE. EXED
BFERUTEE .

- main( ) ELHNRIBHIET

- BEEHTFE

- REBEEHEERME Spark FTER , WEEEEFNER

« & Spark BITRFRAETKNBERETE

- EEREKEENER

B LA E A SparkContext ¥4 Spark SREIFERN /T THEBITES,

EXPTEFRARREBIRNETRE Spark BBEFEENEHBN ITIE. Spark BITEFNVEERS
PRSI LT,

Worker node

Spark driver

Worker Node
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® Note

EXBTEFEFZEARE , UEZEEK parallel BE, Spark FBERASEES CPU
(VCPU) O X E—HE I, fltn , MRMTEFELME CPU W% , ©AILUESTHE L 2HE
%o

Spark T FREFMIRERE Spark MITIEFAEBIBENERITE, BEBEE Spark TENEXNBE , T
TEEZBRENFAER. EARRTEMENSHNEIRE (RDD ) #iR , ERTMUELETERE , &
BRI A EEMN Spark ST ETOETENES,

TEFERTE Python HIZAE HBRIRIZEHIEITUARTE Spark 12 ( PySpark ) HFE TR EUIRE
REAFHHER,

Python Apache Spark

val [1,2,3---N] *rdd {of [1,2,3:--N]
RDD

J— Partition

. Node

Record

 Python — 7£ Python fiZ&xval = [1,2,3...N]HmEKBBERBEETRBENEEKSELNAE
.,

ErsHAEN 3
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« PySpark— Spark 12 RDD ER&EE , LB AFEREE 2 MEZE Spark BIITRENEERIHNEER,
BT LMERAARREE R RDDrdd = sc.parallelize[1,2,3...N], Spark AJLA¥£ % 1@ Spark #
TEFYEE»BINRFAFPHNEIR,

E5F% AWS Glue T4Ee | & EH RDD &iB AWS Glue DynamicFramesHl K, DataFramesigLL
RHR , AFFEE RDD FERHEBNER , UEAXMMNEERITESHRIINESE. AREMHER
IifEA RDD , HitEREER S BABAZ TIENBINZEEHE

* 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 EB LT 45 -

* RDD 7 K ZEEHIHNBIRAR , BADE, B8 Spark BITEFFRERNFTHN —ERZES
E , ¥ ABIFES HESBEBTERF.

- RDD RF TR , EERECMEMNRL & TAEEN, HELF DataFrame , LAUEAHR &
LB T — B E S

- ROD BB AAMREREN  UEABRBMAEFER,

5P

RDD X EMBEENER . Bt (CRBENEEUFERE) , UREBF (EERELTHER &
EHEDRESEXNEDEN).

- Bt — RN RDD 2R A28 , R EREERABRREFECH.

fflan , mapR—EHI  FEERBEESEERNERLR , WERAKRERWH RDD, FEE,
ZmapB ETIRE#E L, Spark 77 future IR ER K MAREREFRETRE, X T2HHE
BERTE , EERFAR—EEE,

WRE 4
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- B — RS SUUEBEEIRETE, EERBEHE  BHTEOwrite. countshow, =
ZEMNB{Ecollect,

Spark FHATE BRI MEEN , RAEMAEUNHERR., HRiH , Spark SREERAERLEER
AEREN—RIER | FlNFSEHEEREFRE (Amazon S3) Y. AEEBFEFERERED

WEREENE , FEEEN, EERFE Spark BEAEBMIET. W0, REFBEBmapBIRET
MEMSERAERAEROERIIBENERMEANER , fliireduce, AR , BALKKEBME
BRNBNBBREEEGEDRESF  MAREEBRANRFBIEE.

2 X FE PR 7 7R

AEKE Spark BRARAMEE. Spark EEBEFRIZ—EHTHE T ELBEHREFERARFNT
o THIMTFEHAER Spark Ul TR, RENMERARBIETEE,

« AR — LA Spark TYEBKER (Spark AR) BE®, HME—R ID B, 5l
W<application_XXX>,

- T/ — BIFEr¥E RDD BAUMENE, TIE— B ZEREERERRK.

- PEER — RIES RDD B HIFEHMIER. FEERA—ERNZEEBEN. FBEERZ Spark W, A
REFHPEEIE , MEEERDD 7 E2EBUTEN A RNETHH, FEER | fltljoin() , FE
PEMIE AR, PEMIEREE "SECEEER. ARERPEFABER.

- EHE-EHR Spark ZEEWR/NEEEN, KR ASE RDD 2 EAIEH , TEHERETPERE
THRAXEE,

2 KERMEE 5
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Execution plan

join()

Stage1l

Spark application

Appld = application_12345

Shuffle

Stage2

(@ Note
THERBRENLFTHERREENER. ARNHBEE RDD WEEER

FITRE
EXWTREEH , ARMBAMERIE,

REXIBRIE Amazon S3 E#I{TFENH R (8B accesslogl ... accesslogN) B EEMNE
Bl TERRT 2HXEERE.

FATRE 6
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. spark read.option('delimiter’, * ') schema(tableSchema) csv('s3:/Bucket/*
Driver

Worker Worker Worker Worker

Executor Executor Executor Executor

- Partl Part2

~ Partd
Worker Worker Worker

Executor Executor Executor

Worker

Executor

Part5 Part6 Worker Worker Worker

Executor Executor Executor

Part7 Part8 PartN

1. Spark SRENEF RIEEFT S Spark BIITEF 2 X EENHITEHE

2. Spark SRE) R FIRBEITAHE D BERSENITERF. RIBRR , Spark BBEXSAEME S3 ¥4
() 83 RDD S EIE (B2 B EHEHER Spark THEPartl ... N). A Spark SRENEFAER
7 EARBEHAT Ao

3. 518 Spark EBHE THEISRG S3 WH , WLEHZHKE RDD HEEBHCIEE S, BBEES
X , %18 Spark TR TR parallel BIEH S EHEH.

WEBENHLBEBENBEHHMER  F2RLTL I,
E{LEEL

EAER , Spark EABAEE BN ZREICHITEE, #ILEE—EEHKELIE , &L
EHITER Spark API B{# FDataFrame , {5140 Spark SQL F1&E & |, T EIFFA,

BRI 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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Logical plan Optimized plan

Spark SQL

/

DataFrames

(@
Q)
~+
ol
<
0
~+
O
©
=h
3,
N
(1]
=

Datasets

HARECEIRE(C TESLEEE RDD API #EER , Bt S APl BEEHERE RDD APl 1R, ¥
REMIEE | Catalyst RIEIC T EMLUEBHKEL THESITETEIREEE N EMEE BT LAE Spark Ul
B SQL i#IE+ L& F Spark T ELETE

BB EEHAIT

ELEERBERAEEEREEHMNTEEINTETHEL. FHEMERSTEERAATRERRITE
B EIERTHEFNRELEANITHE., FDEMERHTRUESERERBIBRSR , 8F4
PIREME P EIE, BEFSHBEERAREEBE  URERBERENL , WTIEEHR,
BHEEEHEITE AWS Glue 3.0 RESRAFTH , X BE AWS Glue

4.0 ( Spark 3.3.0 ) RESRATRIREBMA. BEEEHBHTAUEBER
WBspark.conf.set("spark.sql.adaptive.enabled", "true" )™ fEAITRIMEAR.

At REM T EE

LI RE SRR MR ER | B SR ERIEREN RDD 23IE (§0f). mapERL T ETEHRR
2o EHRNFAE, ELRERERE I ERFRESEHBIRE., Spark TLEEBERARNE D E
BEEHAE K FETKEZREENREED ER.

SOt EME# D EIEEspark.sql.adaptive.coalescePartitions.enabledE M & &R
Fispark.sql.adaptive.enabled BFREA true B, WMEFMEN , 35S M Apache E X,

BRI 8


https://spark.apache.org/docs/latest/sql-performance-tuning.html#coalescing-post-shuffle-partitions
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EHEF S GBI R EEIA

LEIhRE A B AR MAMBENNTRNERSE , YRIBREARAERRNENBEER . WEFHE
& , 526 Apache 2. BHERBISE "HE(LEE ) —EIPFR,

ERH A R EL

ERRF R Spark TEZERNATE 2 —. ©HATBBENISEN RDD 7E (Bt , HENE
%)  EEEERAEFNEZREERENER. EBFSREBEFERENMEE, EMERELIIEE
BRMERMEBFD (LEFERFER ) ARBE IR PNEBRBEEEHF S HBHEPHER,

b IhBEFERR Espark.sql.adaptive.skewJoin.enabled true A, MEFMEN , F2HE
Apache 2 XX #. BERMRMEE "HELEME ) —EITRE— SR,

BRI 9


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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£/ Spark Ul AEMBERERE

HEEEREAREFEERBRE AWS Glue THEMBEZH , RAIBIRBE LN REL KR HAE. E
REBEEITN ERNER.

A THREDH , Amazon CloudWatch IEZ AR MHEKIEENEARRE, S park FAENHREHER
AREER BRI, BEEREMEMA Spark FAENE AWS Glue , XA AREH AWS Glue TERUA
Spark Ul, 247 Spark Ul 2# , F5BfEFAE Spark T/EKREER KR , RIBENZXIRBEE BB
SN E,

EAE X Ul # 5 HsE

ERTHEXAFRE , EXERABRRFIE LR+, BIFEFER , AWS Glue THEHNEAEXE
#Anativespark-<Job Name>-<Job Run ID>, RIEVEZX£HIT ID iEEBZ Spark ERAER , X
BIRK [fE¥] REIER., TBNWIEHT BINBFRIEHT) S EERTIENEARERH,

[TH#] REIBRBEEHR Spark BAEXPHAEIENHEE., SEHEHEAREINTELRR , FRETE
By, FESHAE , FRERSEREREF, EEHIERRTETINES O TRAZREBH
ITTENFAER,

Spark Jobs (7

User: spark

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

» Event Timeline

Job 1d Description Submitted Duration = :S!ages: Succeeded/Total Tasks (for all stages): Succeeded/Total
2023/03/30 06:49:02 6.5 min 111 (1 skipped) 5/5 (799 skipped)
1
2023/03/30 06:48:15 29s Ihn 799799
1
2023/03/30 06:48:48 14s I 799/799

________________________________

FJob HMHEF . EEHEIHMEER, #EEL , EUUAFINREBRE  SIIERE. KW ITER
B, BANBEOHE  SURERERRERNERES ANRE,

EREX Ul BB 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
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 :
I
5 parquet at NativeMethodAccessorimpl.java:0 +detalls 2023/03/30 06:49:02 6.5 min 1 5/5 I| 10.2 GiB N9 GiB \
e e e

[BTER] R EBGFHMAETR Spark BERE, BUUBRERONWEE, UTREBETERNER
BHEIE 316 EEBAKMN 512 ARk, MEBIERT , BERLOTUEREE—8 Spark £,

Executors
» Show Additional Metrics
Summary
RDD Blocks Storage Memory Disk Used :- ;:;e-s B -; 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 EO 0 3 3
Total(129) O 0.0B/751.3 GiB 00B : 512 10 0 2402 2402

Bz "Job FHMER, BELES5/5ETRNE , R 5 RRRMNER , BF 512 FREH 5 @O, H
RIEEERNFITRENRER , EFEXERRE , RItETUSHBRAASE, RTRSME , S8 TH
R, BERABBNMHBILEESRRERAENTLE | F2HFAEE Spark TEMREEA R,

EREX Ul BBIHRE 11
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79 E Spark TEERHY KB
EFFARSZEE K BEAUTREER :

- ERKBRIREZE , TREENNEER Fo
- ERSFERRSBEH , AEAERRERBE.

AREAREBRFEIFZ-BHER | BRHERARTEVERKE,

AL AR Y B AR SR B

—IRME , MEEAREKBI T THERBELT

RERENZE.
. ER/SR24  EREIFEHMNER

BE K BELNENEE. fli, ZHEEZ2—TERE 3 NMEFEASTHK AWS Glue TENHIT. E&
BE# , AETFEEREE, BEEENRENES  UETIEE, $hIR , BRSEHAE IR,
HENMRERARKZAEE, £ Spark EARKNHITHIMA , Spark 87 Spark B4 & EPEHESETL
ER AR BERN IR ETE R

£ AWS Glue , A LUEB Spark e #kfm BREFFTIRALAY Spark Web Ul 2R#248 Spark £, AWS
Glue ¥/ Spark £% , AT LA Spark =4 H X R B TE Amazon S3 FIEEMME. AWS Glue i
BHT —ERBIAWS CloudFormation 147 # Dockerfile 3R &) Amazon EC2 BEHIsh4sith 51 & # E /Y
Spark B fRi52s , FHMtE L& Spark Ul EBEH4 B —EMFER.

EREEVEELRETEELBEENEEZR , B UERAUT &8 PRSI AZR B ASERSE.

Spark TEERMRAEE K
BT LAE R T YR KFIE Spark AWS Glue TERIREE -

« AWS Glue &R :

MEERAR A B AR R B 12


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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- EREERE

- FASZI AWS Glue A
- EXFER

- BOERRHE

- FIT{LITHE

- BILKE

- BB EIBHEE

- BILtAFERK

FELRIE |, BHARRHFE Spark TENIBEMRE, B HUEAWS Glue HEH KB IIE

o

5

o F

% AWS Glue ERNAERE |, B LUFIE AWS Glue Worker It { A & AWS Glue MRZ , LULEZ|
WMEEHE,

& Apache Spark EAERXNWAERE , AUUFREETUREHENKE, MRTHENERRA
Spark #5 , LA S EBRUBRDEANERE, R Spark BEEERAZDERH , MEER /IO F
B, BB ERTLNIE, NREEEEAERKE LSS EECEENBBERIEE (H
mEgEE ) . BEUUENIEEHFEIRMEKERE Spark EHVFTEEH M,

ATHMEEAELRE  SLRABBEACHEEREECHAURER. NFFEEF  FBRT

i

o

RREERE

MRENTHEREASEE , BRITERET EANER , L H Spark EEEMEE R ALK
B K FERRRESTE. fEMELERTEE , FEATIRHES R,

CloudWatch E£

- RECPUERINREFHEARUBRENTEFRTEET EANER.
- METHFEHTHRBRE , UFMRERFEREARMELEINENERE R,

ETHEHF , MERTEXLER 97% WCPURERMIT , BRIV = NFRDRTEREE.



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

3. Q Executor 3 0.97639647207

4. O Executor 4 0.97330441311

@ Oriver
o0 _, \D Tr @ Executor 1
E ‘||‘ \f ® 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 1315 13:30 13:45 1400 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

(® Note
MRCPUEEBRIE , &7

Spark Ul

RETEZsNRREERE,

7 [Job] ZEIRBH KR ReIBRBL , BULERSEATFIEERNITFERE. ETENHTFH , E

RERERIZRIS81001EH

Stages for All Jobs
Completed Stages: 1

~ Completed Stages (1)
Stage Id ~

0 count at DynamicFrame.scala:1414

Description

Submitted
+detalls 2023/04/18 10:59:10

Tasks: Succeeded/Total

£ THTER) BEFL SUNURIMTENEBNER. ETENRSEEYT , 818 Spark #17

BFEAN@EAR , 3B A LR T EEES.

Executors

Show 20 v  entries
Executor ID Address Status RDD Blocks Storage Memory Disk Used : B c-or-u-i
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 :
3 172.34.49.138:39061 Active 0 00B/63GB 00B I 4 :
4 172.36.70.76:39323 Active 0 0.0B/63GB 0.0B : 4 :
=
Spark Ul 14
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L RBIH |, Spark FHEHNEE ( 58100)EARHITETURKEERN 16 BER (4 BETER x4
R ) .

MREBRFELERNR K FERERES., EUNAERATIRRARAREERE

A AWS Glue Auto Scaling — Auto Scaling Zh&EE AR 3.0 AWS Glue IR E S RAHH AWS
Glue FEER, ERFMBA (ETL) MBREH. AWS Glue RIBSEREBN D EEEH L TELTHE
ERALRIER | B EREEFIIEABER Worker,

MEBEEBI[ANMERA T "Auto Scalings , Worker 2RISR , FFEEBFBHHE Worker,
BR , FiE, st ERRFTHFAETRLSERFS Worker EREREBRRE , UL EESEA
NEREWEEL S,

(A Auto Scaling # , BA L EHTEFEESRFIHITE CloudWatch FHEE., FATIER
HREAR Spark EARAHHTEANER .
* glue.driver.ExecutorAllocationManager.executors.numberAllExecutors

* glue.driver.ExecutorAllocationManager.executors.numberMaxNeededExecutors

MEEBEENFMED , FSBAWS Glue 5 Amazon CloudWatch IE#Z# 17 E5 .,

- EET : B0 AWS Glue TEEHE — ERTAF BB AWS Glue TEENE 2, EETSEEE
FER TEABSZBIRI Worker LB , MBS ETHETKERLRWIBER TEMEAR, WMFEFH
&, 2R TETILIE,

- &3  EAEAKK Worker FE — B LAFE)EE AWS Glue Worker WEI{TEBRER , UFEAE
BEZZ, RIEBMFGHEEEEE Workero BBAKH Worker BRI ZELEERRNATHRENE R
BETHE, flodEREBEERERER, HRNEE  URFSRY PB ERNEREARE,

MR Spark BMEEXZTEFEARE (fln , TEEHFEMEREK) , FTllo LEXRtEERHE.
NEERETRITEEERENNENFHEF , F28 AWS XEIREERXEFEAIH AWS Glue
BABEESET/EER G.4X F G.8X RFAE Apache Spark THEHIRIE,

B KK Worker B AI BURB A FTER Worker 8 |, AR ZREREZE (410 Join) HHY FEEIE
B, RIS MEL,

£ & ¥ AWS Glue hix4s

HMEZREARE AWS Glue A, SERABRETBERELCNAR  TESEBRETER
BE. 0, AWS Glue 4.0 124t T LU T hEE

{58 A B AT AR A 15


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/
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. FNEICHPIINZT E X 3.3.0 iEBITR- AWS Glue 4.0 B £ Apache WE X 3.3.0 BT , Rkt
MRER S | IBREX, EX 330 ETHEBRIEHFZREEXR 2.x BWEIF,

. 183AY Amazon Redshift E#8F — AWS Glue 4.0 R EERA A 1HZE £ X ZH Amazon Redshift
k. BAEBEVERENRMERIEEZES L | WilmERENLZS M, KBS HBERERH
TERERSIE 10 5. MEFMENR , F52EAER Amazon Redshift 2 Apache Spark & HE %K
XE,

« SIMDEREACSVHISONBIRN R EBLBE#IT — 3.0 AWS Glue IR R ESMARMN T BILHE
S, RERTWENSEHEL  TUESMRERIEXME., WEFBECSVANFEMENR , $2
B A @ E{LEMEESIMDCSVEELERNEE. MEBEEISONBHFHMERNR , F2EEREL
SIMDJSONEH 54 #it Apache BTEEERIBENFEH,

=18 AWS Glue A LB LEAR , EhamEsEs  EBEFNEEH. NFFHEFA  F2
BIAWS Glue iR AWS Glue TEBEZE 4.0 AWS Glue o

BOERFEE

B, :“E%J’E’f*buﬁﬁﬁﬁﬂ’]%ﬁ%o BRERLBEERRKFHA Spark HENERE |, BT AREN
e, BRI SERBEE , BEATIERE,

& A LATE Spark Ul F & CloudWatchiEE R &E Amazon S3 Bzt , LA 0 Spark Ul —EifF PR
RN E L EFHER

CloudWatch E£

BT AEETLER B E (U til) F&EE Amazon S3 BT LEEA N, WIEEERE E—03ME LK ,
FTE#ITE R Amazon S3 BEV L TAH S, BRI AR T REIEHR B Amazon S3 WETLEREE |
th A A SE HY B /4 20 5 R SRR 19 FREUE 2 1T L E

HLOERHRHEE 16


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
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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 05:04 05.05 nsns ﬂ?-'ldﬂé:ﬂi‘ 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
u S3 Bytes Read ./ Sum - 1 minute v > A~ Q A ¥ X
u S3 Bytes Written & Region: ap-northeast-1 « Glue » glue. ALL. #  Sum - 1 minute v > A Q 4 A %

MREBRBN S U THABNERSBHETEDR , FERTIAERSR,
Spark Ul

£ Spark U B T8H ) ReIEEL , BLFEE "@AL M @, K. AWS Glue £ T 56l
R 22BN 474 GIBE AR 47.7 GiB Bt |, MBEE 5 AIFEEN 61.2 MiB & A 56.6 MiB i
Ho

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
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B8 AWS Glue T/E#{E M Spark SQL = DataFrame 7 3%8F , SQL/D ataFrame 5| EBRSER
FRELRBNESHRITER. EUHERT , BER 2 SETENNEREE : 430, BEAERK)
474 GiB , AR HFIEE : 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

|
NRERREERDHERNREANEHZBAEERNER  HERTIRASE.

Amazon S3

EEH DM Amazon S3 AMBRAIBNENE , BEEENENREAS, BE, BEHIIER
RE (2EIE). AWS Glue Spark fEERARBKETLES  BATENE R PREE , £EER
& E R IORAE R M0 T L

s BREAD — BAEBEBWANGEHNERKNMRBEFSHEER (B0 128 MB), ERANNER
ARAREEEXBE.
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RENNMERSEHUTRHE :

« Amazon S3 LB 1/I0 BHIBE , RAHFZWHRLEFER (HlWListGet, HHead) FIFEM
FE (BRFHEREEERMN — LY 4L,

 Spark EEE)ERF LM /IO NEEEHEE  ERERFZIENER , XEHBSHIITH,

S—FE, MRENHERRASE (Flagzip) , XEXHAK , Bl Spark ERREFXEEE
ES (B 5 5T A FREN B B 3L

EERLAERE/NDEERE] Apache Spark TERMEANBSFTERERA , FEAERE
#. DynamicFramesiE®5 AR A T Spark EREZFOOMEEN A fett, FERBEREE , 7
aXEgroupFilesMgroupSizeZ2H. THIEXFEHIE AWS Glue DynamicFrame APIEEEHIE
LRYMETLESHPER.

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

- BfE — R S3UHARREE MB , FERBEBHBEM. AZEEBHERN , KBT2AMER

Ei
s FAZEINBHEEN (B0 gzip) EEH—{E Worker B ERE =R,

- Ao EIMNBERN , Sl bzip2 5 LZO (R5]) , RFFHEERETHS BB , ELEX AT
{bo

¥ Spark AR EME RN HNEES|E) , FLERRERERS EIKSIZE AL parallel BRI
Ef, EEENBEHBAKRY . EREATSEIENE , ZENLH AWS Glue BEEE AT EB R

HEHES EERMRangeiBE |, # S3 W HGetObjectAPIEN D El, BETHHNEX , EEHEK
mAEERH T,

Spark Ul 19


https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html
https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html
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AWS Glue worker AWS Glue worker AWS Glue worker
4 Spark tasks B f ) B
AWS Glue
oitors | [ ] [] ] ]
% N < : J \ N /

Records: Records: Records: Records: Records: Records:
1,2,3,4, 5,6 7,8,9,10,11 12,13,14 15,16 17,18,19

File splits on
Amazon$s3

REEREAREXRIIERTSE , BEERNMTUKEBNREAERNNEE. BPRWER KN
ALE A % Amazon S3 B ER | AR Amazon S3 X % Spark BENRKRE, ZCPU—A
H, BB EEBEEES, MENTEESRBEBREEELINBERETHRER. EEBEYTHFY
BiEgRAR K FEREERY.

(® Note
HA gzip TEBETRTH AN , BRETLUER gzip BHEERAES TR , W AE
LER AT AT o

- BERR — EAWERN, FHFEARMIRM Apache ORC BRITHAMRBIBER ., BERES R ,
WEBFAERINERE  BENEAESBELBRESYEXORCEREE. SEERMRGE
BNEZER  B2REAMREEESR. EAESHRXG RIS EN,

HERNEIHEETOE IR EMEFERERT. CRAEMBIAE , KTURBHERETTEER
NN ERIER, Spark EARX REHEINEEENERT,. —MBMs , BENBELERIBBER
[E TR RHE Amazon S3 BEIR AWMUt |, EMEBEEFHNRE. EMERNEIBETIITHGE
iR /0 :
s RETH —RETHR EERIEREXNPEENMWIRN, EAIUIE Spark BARXPEE
W, WTSIEHIARR -
« DataFrame %0 : 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
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« RIEWSQLHIF : spark.sql("select start_rating from <table>")

© e ME-BRATHR - ERMEEN F IR KN, WHERE GROUP BYEMEHRAHERNERME
MERER, SEERTSREBRNVATES , SINSXENZR/IME, Spark B LAEFHE LR
ERRYERERZEANIHRBER , ERIRREAEPEANERERE, SEFEMALIE,
AERGP B ESEESR W T SIEHIFTR

« DataFrame @0 : df.select("star_rating").filter("star_rating < 2")
o KRIEWISQLHIF : spark.sql("select * from <table> where star_rating < 2")

- BREE — FBRRBEANFEAFRE S3 ERTFRITRBEROYHY |, &7 L0E W HEEUE
BER. MEFMHENR , F2E Amazon S3 P EAR EFAMEBYH. AWS Glue TEIUER
W AMEE KB Amazon S3 HliEfkey=value , ¥k Amazon S3 BB ERETHE, EBD
ZNER f@TMFE%'J@ﬂETIB’? SMERAEXNRHENERE , ‘MBS RELREKE, WEFHE
7, BESEEETHNETLERE S EIE AWS Glue,

PDERENRED R TENID , XBRBYE (HWNE , BB ) SHEEBBREESEXHH |, 0
AR R BIRR R

# Partitioning by /YYYY/MM/DD

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

BRMERTWERKREMRE | LERERENDE AWS Glue Data Catalog. A% , AT LAE
Ao B REBERREERFHEE , MTAF :

- ¥ AWS Glue DynamicFrame , %% push_down_predicate
(B 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 , R EBSH 7l [EH B E KK,

H

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

Spark Ul 1


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 E X TEMBETAE AWS Glue HREEZE

« ¥R SparkSQL , &AL where FRREARER B HZFIEHERSE

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

- ZEFEAZABIBRRIZAEEID AWS Glue , FpartitionKeys#E DynamicFrame =,
partitionBy ( ) in E&E , £ %|7F DataFrame FEH BHELR , M TR

* 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>/")

E W LAMR S BURR E B E RV RE.

MRELEEFHEIMAERNENEE , AIELETHRSE, ik, B LER glob XX HERR
TEEMW S3 K, ERERREHEREE DynamicFrame, i , THRENBEHERR 2023 £ 01
Z 09 18 B R,

dyf = glueContext.create_dynamic_frame.from_catalog(
database=db,
table_name=table,
additional_options = { "exclusions":"[\"**year=2023/month=0[1-9]/**\"]1" 3},
transformation_ctx="dyf"'

BOTE TRRNE R RORBEERREHRE
- RE|# : exclusions
. {E . [n**year:2®23/m0nth:®[1_9]/**n]
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https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-partitions.html#aws-glue-programming-etl-partitions-writing
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-connect-s3-home.html#aws-glue-programming-etl-connect-s3
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* Amazon S3 B EIEAZ — BREEESSEENERT (BIMEFHTEEN ID ERT) Lo E
Amazon S3 E¥l, ERREEAERNFETBTNIIERE , RARN T I EBREREMDE
ZIFERUNEmR. PERBZUREEFHLTHER

- EINRER B SIS EPEE R TR
- MEREERMN  EEFE L Amazon S3 API 53R (ListGet, FHead)

Fln | B fEpartitionByHAERE A HiE R BFpartitionKeys , BEIfR D E ( fln ) HEFZH
Bl#yyyy/mm/ddBER. BR , yyyy/mm/dd/<ID>TRESEL ML SN D BIE , UEARE KA
eELEEFE,

S—rHE, LR (FINEREERARERF ) EEFZOE , fltlyyyy/mm/dd/hh, MREREE
ARBIFERENDEIE , FERBEAERAWS Glue ZEIZR 5| RBDRER B SN DI EFEE
BV,

EREM JDBC

ERERENEENEARBRDERRHE B NESQLEA P EEwhereldi (HF 7). FTRHASQL
THHNENELSRH{B CHERANEERS,

£/ Java EREELR (JDBC) Bk , FREEF T IS8 where FANENES :

« ¥R DynamicFrame , 5 MAsampleQueryiEIgE, f£A
Bfcreate_dynamic_frame.from_catalog , iR N AR EEadditional_optionssl &,

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
b

transformation_ctx = "datasource@"

)

{Bfusing create_dynamic_frame.from_options , M1 & &Econnection_options35|

Ho
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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
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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

- ¥/ DataFrame , EEFERAEHER,

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 , 558 AWS Glue 4.0 SEFARARFIH Amazon Redshift £ A EREZHH

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"}

)

- HREMERE , F2RREREN /.

Spark Ul
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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
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AWS Glue 1#EI1R

- FERGYUAMEBERETIEMTETXERE  YEERE EATEHTHBETIFENER , BRAL
FER.

- FERFBZRENWAENEE  FEATFEBRAERIT. ERBRBISEITFEANTHRE
ﬁ*ﬂ'%o

ST ITHE

EERECRE  FELFTEEERNBANERNY T, EMKMAE Apache Spark FIEIHE ERE
FRATETEREARE | B BN ERSE (RDD) 2N HBEREE , RATCEREFTRERINE
. Spark RIZNESEEBEEERA 1: 1 WER LWRDDDE. BTESBEMRE , EEETHUM
BESRDDEHE UK MABLZEE,

MRERZERANTTHE , AL TEMRAE R EHKECloudWatchE £ M Spark Ul F,

CloudWatch E£

BRESCPUBNERBEAR, MREEHTEETENEFERRIERE  BERXELTHEREE
B, HERBIEAT , EARNEEEER , #1178 1 EEHTER  BHKHNAITE (2,3M4)
TRo IRAILHEENE L¥1TE R B W Spark BBENEF D EER

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 ¥

FATIE T 25


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 Ul

£ Spark Ul By "REER . REIEBL , B EIRERPN ITEHE, EEBEIENRT , Spark R#ITT
_IE'H:';]'%o

~ Tasks (1)

Index a  ID  Attempt  Status Locality Level Executor ID

8
g
g
g
7
3
&
£
H
H
3F
7
@
3
s
8

A, EHRERERINTE 1 EERE-BERK, EEREFEEAMBEN IFEERE—@EATE
L#TH , MEAHITEIERBEEMRE,

Executor Computing Tim
Shufle Write Tim:
Result Serializat

MREBERBSLEEN  BHEESEERNRFEERTIHERAR
WITEERH Amazon S3 WEREHA

EEFTEERE Amazon S3 HERRA |
ENBEEZEHE K BREKLEE,IERS,

!

AAREERNIEEHE. AR, BUUFHREDE

BED EBHMRBHE

¥ Amazon S3 , Spark RDD 2 EIEMN R EE (BE2 3 [EERE R Spark £7) £ H Amazon S3
BRENIEE (Bl |, B, BEAMKND) RE, E& DataFrame # Amazon S3 FERHICSVIIHE
31 AWS Glue DynamicFrames} Spark B , #1#8RDDZ Z|[E 2 (NumPartitions) AT KHEFTENT :

o MHEAR/NER 64 MB : NumPartitions = Number of Objects
o ¥ K/ >64 MB: NumPartitions = Total Object Size / 64 MB
A &l (B#8) : NumPartitions = Number of Objects

m URAOERRIEE ) —HPFANR | Spark A8 AE S3 WK D EIK T parallel REMN D E, EWHKX
RBEIKR/NEE | Spark 0294 , ¥ ASIXRDDAENEN —EDEIE (1T, Spark BiFD K/NE
ﬁéfﬁﬂﬁiﬁiﬂﬁ'ﬁﬂéﬁﬂ-ﬁ—iﬁ BER—BEENERLLE. FEYHESFERAT I INBAERN
(Blan gzip) ETEHE , itk Spark EEDEIEH.

ZNumPartitionsE et E R EMERIE. BME. AWS Glue MxA. AWS Glue Worker &R
Spark #HEEM B FIF[E .
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Bl | EI&ER Spark LA E — 10 GB Mcsv. gz¥# 8 DataFrame , Spark EBE)EEXN R&E 7 — @&

RDD#f 7 &l (NumPartitions=1) , @A gzip @ T A7 2. EFEH—EHFER Spark HITERF
BEE , YAREEB,MERAENITE , WTEFR,

£ Spark Web Ul FEERZR 5| BB I BBV ER TR (NumPartitions) , EREN
#Edf.rdd.getNumPartitions () P& T EFTERERA,

IBE) 10 GB gzip BRI , FREELRERNRARS U SENRNELERER, WRETE—
EiEE 6 AuEEEREEREREEER, EEHHANERNENR I TER , FRODEERE
A repartition RE T F#ZEE K Worker,

FHREDEHEER

RIBFEENBMM Spark BHELNEENER |, BIFEER THEMARTULITL , B TEEBIIRE
BINumPartitions{BfE. MENumPartitions A/ , FEEITUAEAf . repartition(N) N7 ENE
E , UEREBETUSEEIZE Spark HITEF

EERIBERT , E1Tdf.repartition(100)#&NumPartitionsft 1 3iNE 100 , 812 100 EEE
DB, BATERNE —ETUSEAEOHTENTE.

WEEEFSrepartition(N) 2 ZZMEER (10 GB /100 B2 E/E = 100 MB/ 7 EIE) , &R E R
REIBEDEE,

(® Note
BFATREHIRE (Bl0join) B , ERBINEBEEMHF LD 2 EE
Mspark.sql.shuffle.partitions® B, spark.default.parallelismiE&BR
Spark BIITRFZEEE RN YIERME, WEFMENR , FSE S park X

REDEIENWEEHEBER , FNEERRAREEHAMEN AWS Glue Workers AWS Glue THEA
EWBERN Spark TN EE LB BHEMBANVCPUs, EXASE v CPU BOLXIEF—EER. &
3.0 AWS Glue IR EF AT |, BAUFEAUTARFTES ENBEZE,

# 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

Apache E X TEMBETAE AWS Glue HREEZE

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

ELEHIF | B@8 G.AX THEEE A Spark H1TER () spark.executor.cores = 4 20T
{8 v CPU #/v, Spark ZE&{E v CPU &0 —EIE , Btk G.1X Spark #1TE o] AR BT
MIE T4E () numSlotPerExecutor, MR ITEREBEMENRRE , AILBENIEEERZSAA
BE, B2  FUOREEZEHHMEEERNERE K tMAZREAZ. MRBEEEER , FE
EnumPartitions 2 5§ 3 RO EIE Wit ZHEMSAT

DEIEARZ

BENTESRIRBZNER. ESEH Spark BBREFNEFINE , BAES HXREEHEIR B
85, PIMEBER Spark MITIEF 2 BIHY BRI #L,

MRIEFHNDEEHEAREELEEHE A FEBRLIEERE, BUUERTILERRELD S
FlE

- MBEWXHRDNEED, BFER AWS Glue groupFiles. ERAEUE A BRE Apache Spark T{EM
EENBZFITERERA  LEESEER,

- Flcoalesce(N)REDEIESHE—E. ER—EEREINBRE, BLP7ENEBER , &
%coalesce(N)Rrepartition(N) , RArepartition(N) BT RBUFE P EEESEFH
MR E, ESWMRANEERME,

- FHEN3x BEEEHHIT. W Apache Spark HEIEFEH IR , AEMHEHHTRET B
HEMHrIEHENKE, EREHTZAEEINED EHER  ATAERLEE,

FATILERSE A JDBC

Spark RDD #EMNHEHEEBERE., FAE , BRERT , REYTE—I# , LUBEBSELECTEHR
HEERREERE,

AWS Glue DynamicFrames # Spark # DataFrames X B %@ TN TEREEBIDBCEREHA, ER
BiBEAwherefBfAK —EEFIRY BZESELECTERARTERN . EEF(T{LERIDBC , HHRET
HEE -
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https://docs.aws.amazon.com/glue/latest/dg/grouping-input-files.html
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« ¥/ AWS Glue DynamicFrame , 8% hashfield (Zthashexpression)#lhashpartition,
EERAEMSE  FSEHIDBCEIE parallel FH,

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"

)

- W E KX DataFrame , 88EnumPartitionspartitionColumn, lowerBound. .
MupperBound, EERARE , FSBIDBCEEMERE,

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/")

{FFEERME | &R B DynamoDB &R EH A F1T1L ETL

£ XARDDZ EMEEMdynamodb.splitsBH#E, HFEFTILEBIRE Amazon DynamoDB 1E ,
RREXE [ 5IiRE

- Einf{Edynamodb.splits,
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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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- E1E Spark PHERBENBEPRBN NN , HSBHRENL. ETL AWS Glue

& Kinesis ER B REITILERFEA

Spark RDD % &l E M B E2EBURR IR Amazon Kinesis Data Streams FHB S &, MRBHER S
RPRELEES  AIREELH- Spark T, EFRESERTHEEEFNETER. FEFTL
& Kinesis Data Streams EE , A E N 5HEIE :

« {€ Kinesis BRI R RBAERE , BB HEUESESHTFITEE,

« MREHEBBRPNBEEHEH K FEBEMRTETENERM 2R 2 HXAFEEHR T IER,
WMEFMER , FBREZEL AWS Glue SERETL T VER AT MR RAEMOE
ERFARFITILIHE

BEEENFARTITILIHE , BEATIRRBIMRDDS EIERKE

- ENOPERBBRUAEKESHENSE , AHREEHASEELTHNERT , LERENKMNE
#®I AN,

M llirepartition() DynamicFrame = DataFrame , €S ZIEHEH., —EFHNEEEZREH
R MR =,

BR  , EEAZEERKKE , EVUESEREREE (BE I EHIESEEEERKRITIEFE
£—FEARR )., BTEREERBR , £ DataFrameRFEHF P E, EFEARTETD , UELES
AZHIEBEIR. ZAUEERSHENSE , MASERESELERB/IIXHE, BR , B/ D
BREMMRE  FRHERT , RS2 EERKSHAAR,ER , WHEETENTK.

- EBEIEE  BiMspark.sql.shuffle.partitions{B, &t o LAEBHE KR B REM AR
&,

EREBIE 2,001 EFEEERDEIER , Spark EFEABRENCREREN. IRENEFEILXE ,
BRI g B spark.sql.shuffle.paritions{EREABIBZRES , LS EERERNRTS
o

B{LthE

R (Flinjoin( ) MgroupByKey()) FE Spark FREHTREMIB M. PEMIBRR Spark EF D
BERNES  UEERDDDEIEZEUTRRAN AR HAER, KETIHEMSERERSE, ER , B
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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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REEBESRIE Spark BIITEFBEREER , NULBERERR —EEMESENRE. Sl , FE
HEREEETIAA
o W 1/O :
- EHBRLIEERENPEER,
- H8E& /O :
- EEFSMKRERE (EES =Mapper x Reducer),

- HRRHREBITEFKEETRE Spark BITREF LHNFHPDRDDE , Rt ENBIRERR A5

AREEEPBLR LM Spark BITRRF2ZEBH.
- CPUNMREES :
- BFFEISHERE, ELIREFEERTAEL  HHTAERIIEN AR,

PERIE R Spark BRARAMETHRNREZERNRc—. EFRATHEER K ©UREEENTER
RYZS bR R FRYZER | EEE R Spark FER KMo

& T LATE CloudWatch 184Z# Spark Ul A ¥4 BE M8 pR BE
CloudWatch E£

MRFBEHEBERNFHESAEREEEZHBIMLELERS | B8 Spark (EX T sE S F A REEIE BURE |, Hiln
Mo join() groupByKey()

Data Shuffle Across Executors (Bytes) B shuffle Bytes Read
uffle Bytes Rea

18,006 H Shuffle Bytes Written

04-18 10:56
L4 WSS Mkes s ISR WSS 1100 1101 1102 11:03 11:04 1105
2023-04-18 10:57 UTC

1. Shuffle Bytes Written 18,295,197,303 —

Ouare | cranbod moteie 2- O Shuffie Bytes Read 0

CloudWatch E &
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https://spark.apache.org/docs/latest/rdd-programming-guide.html#shuffle-operations
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Spark Ul

£ Spark Ul 8y T828 . REIFRE L , LA LRE "RHEBHERA/NREE, EH., SEUTE "#81T
#, BREFERIE,

ETEHNREEED , SEHTEEBRIBRBRER AL 18.6GB/4020000 fRFc sk , & FEMIEME
BRI 75GB ) o

FEss  (HiEx) MEBRNAENENDRCREBEME  ETREE RS MS AR E,

(i

I Aggregated Metrics by Executor

Executor ID & Address | Shuffle Read Size / Records | Shuffle Spill (Memory) : Shuffle Spill (Disk) |
1 172.35.205.23:46731 : 18.6 GB / 40210300 : 98.1 GB : 16.8 GB :
2 172.35.195.173:46185 : 18.7 GB / 40246767 : 117.2 GB : 17.3 GB :
3 172.36.135.106:35913 | 18.6 GB / 40253921 : 101.6 GB | 16.6 GB :
4 ! ! |

172.34.131.223:46879 1 18.6 GB / 40190741 1 99.5 GB ) 16.4 GB

WNREBRIELENR , MAKRESZNEXNEFHLEEARNKE , RFXKOut Of
Memory=No space left on device#fi® , BER T RAR,

E1in A
EEERERNjoin( ) EXERE ANMEMIBREYE  BEERNARE. HA jon E—ERBMNIE

B, AtBEMEZBETECEAT , RITHENEXBEEREBER., FREUATHE , fAREELRES

BRI ERERER

- BREEEENMIEOEEMTEREAN THERHTHERE?
« BREMALEINBEEN RAHEEERERANE?

BEEMAERHENRBEEREFER 2R , F2RTIEER , UFSEERNAEXNRE(CEAIBE.

IARIERT#
EHTHE DataFrame 28] , BAGEHPTILENSIMNE. EEEUTEE :

- RO RREREEN AR R R
. WA T Spark BiTRFEENE
. RO ERRHE

# Default

Spark Ul
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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")

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

f£ A DataFrame f0A

ESE A Spark &#k Bl , API5l#N Spark SQL DataFrame , &% , A =2RDDAPI=
DynamicFrame fl A, &8 LA DataFrame f# DynamicFrame A5 EFARAE Adyf. toDF().
Apache Spark 7 "BASEFRE, —HiFTIA | EEBEEEEEARNIBRA Catalyst RIFE(CL TENEHHRE
{LThEE,

e B N R IR MR E AR R

EAZEMERENERE  BREEVNERRFNA, EELFEETTERER , WA HEMEMIEREM
b, EAREEELNEE, BR , EER PR FERIRKRFRBIER. EMATERMERE Spark
BITEFATNRE  FERBEARRLHBE,

TERETRTEEEFPENEREENSRERNSER,
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https://archive.apache.org/dist/spark/docs/3.3.0/sql-programming-guide.html
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Broadcast join Shuffle join

Table Joined table Table
Shuffle

Joined table

BEBENFAEANT

- FEMIA -
- ERFEREEMER  MAEFNSEMERBNER, ©EARALEFRE Spark #1T
BFAFRR/NREERE,
- EFRttERIERMEARBBREZNMACHEMETHERF, CEARAKRRKAERE,
- EERFMA

- ERAZEBEESSBOHIRDDIERREEEFE TR, ARTEKLEAIEKARDDHFK
KHEEBEESE £,

EENRDDsHERFN —EAURAATRAURESBESATR , CERANERE, SARETE
BRFERRERN , RACTEERBEER. S UERERRERRE Spark FREEMA , W
TRRo

# DataFrame

from pySpark.sql.functions import broadcast

df_joined= df_big.join(broadcast(df_small), right_df[key] == left_df[key],
how='inner')
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-- SparkSQL
SELECT /*+ BROADCAST(tl) / FROM t1 INNER JOIN t2 ON tl.key = t2.key;

NERBEBERINFEES  F2REEERET.

£ AWS Glue 3.0 REFRAS , BAILEA "HABEMEANIT MEMS R, LB BT A ERMEED
fH. BEE—BERNBTHRERFES RFEEEERMZBERAER  FELEHNTEREFS

£ AWS Glue 3.0 1 , BRI SUBBERERMA B EEEHH
fTspark.sql.adaptive.enabled=true, £ AWS Glue 4.0 PFER SR/ AR EHEEBEIT,

ST LR B SRR N RIS B E A RGBS R

» spark.sql.adaptive.localShuffleReader.enabled

* spark.sql.adaptive.autoBroadcastJoinThreshold

NMFEHRZENFRET  F2REEFE BRSNS EERE,

£ AWS Glue 3.0 MESRAR , B LA EtnE R R ETRERBRARENTR.

-- Join Hints for shuffle sort merge join

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

-- Join Hints for shuffle hash join
SELECT /*+ SHUFFLE_HASH(tl1) / FROM tl1 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;

£ 7 BRERE

FrattERTERERE  BRIEFNEF  ARE0. EMERRTRSER Spark AITREF |
WEHOOMMMRERE , E—EHTEEESHNEMMTEFERETF, EEEBRT , ATRETMN
BBERA D ERBEBIMA. Bucketing s§EBiiZE FFALRAMMALEFENBA , AREHFFHR
BEAPEEK. BERRALAERCHFNPRERR , EEZARERKRE , TR EMIEFNEEF S
BV A,
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https://spark.apache.org/docs/latest/sql-ref-syntax-qry-select-hints.html#join-hints
https://spark.apache.org/docs/latest/sql-performance-tuning.html#adaptive-query-execution
https://archive.apache.org/dist/spark/docs/3.3.0/sql-performance-tuning.html#converting-sort-merge-join-to-broadcast-join
https://spark.apache.org/docs/latest/sql-data-sources-load-save-functions.html#bucketing-sorting-and-partitioning

Apache X THEREEFAE AWS Glue W& EEE

Sort-merge join Bucket join

Sort Merge

{ SortMerge \

{ Scan table \ ’ Scan table ‘

DTHEREHTIEBFERA :
- REBBER—EREENER |, HlW account_id
- IASBRFTERR  SIMAELAENM Lo ENERNMEERK

Ea BB EA TENRBLIE —EoE1N R,
df .write.bucketBy(50, "account_id").sortBy("age").saveAsTable("bucketed_table")

EB#4E 2 81 DataFrames HEBHERBETET 2 E

% E DataFrames EEZEZ B EHM 2 M EEEE | BEATYHEREN,.

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

IEASRDDsTE R BBt AT¥HERBETMES B (MARSTEN ) . WRMEEEFHRED EBRBH
E—EZR L ®THE , BIEFTEIBEE —EARDDRHAERDDsRE AJ AL R A IHIE Z ST H BRI R E
— 18 Worker L. &7 REEEiR i 2 Bt 5 A 8 O W8 B% U5 B) A1 I R 25 JR Ol SR
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R RE R RR

ERMmME Spark THERBENEFERRRz—. ERBTRERDDZ EHID M , SR EERR
. EEERRIENERLHM, BEREBERNEE , #MEERRAEFNEERERE,

BESBERRZE , 57 Spark Ul HFFETFIIEE :

« ESpark Ul "84, REIFREL , BE "SHEEH, EE. SUNETEHNRSBEHEIE
Bomrigg, 2H A EHEEARBEATHN TEATERTIER R

~ Event Timealine
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

— e 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

- Z—HEEZEEER "HEEE, , EERET Spark TENKTER. THEEHMEEET "HE
AL . "TGCEEL . TEH FERRE). . N&Ek (k). SETNBNEE.

Summary Metrics for 5 Completed Tasks
Mt T T T T T T T T T TN Mn T T T T T T 25thpercentiie . Median T “7sthpercentie M Max """"""l
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
QOutput Size / Records 8.3 MiB [ 12651 9.4 MiB | 21462 36.1 MiB | 63860 | 92.9 MiB / 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:

EEBG906E  SSEMAE I NEFEIAUNET. EBRRRERE , E8ESEE I LE
TEIEERENE, FLEFF , THEFESE PR 138, U&/ME, £ 25 @EI N, P
BME 75 MEINBAEM. #A "HAL THREENENERS 75 EF 0B 100 & , BH
6.4 D ENFEREANR 30 &, EERZFZLF —EER (NZE 25% NEK ) TENKEERE
BB EeRER

MREEINERRER  FEATIEE -
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- WRIEFER AWS Glue 3.0 , FEBRERAFEEERS
fIspark.sql.adaptive.enabled=true., BHEEEHHITERRER TE AWS Glue 4.0 F K
o

A UEIBERE THMEBE2H , HE S| ANERRFAMEAFELEEBNIT -
» 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)

WEFMER , FSE Apache EXXfr

- FRERAHEENRERERR, EHRMERE  T7ERA—ERNSERFERE. WRBHERN
EYARK , IBIRBERTRESEZBIEBBM T AHFN T, Rit , MREHNEAREINNRE
BREXEY  FEREAKSHWEBRRSIBIESRSIE,

# 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"])

3£ FA IR EY

5 F EE 485 DataFrames , FEERA ST .persist ()it ER RBEFHESE Spark HITEFHARE
ML | BEBAARBERIBRIT . cache()HETE, Spark EXXFRDDsTER#E ER1F 25 2 EIET 2
( FRBA ) EITER,

i | BT LA DataFrames BIBRMBRRE I . persist(). EXFBEEREER , &Ll
ffunpersist AEEEENEIE,

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"])
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https://spark.apache.org/docs/latest/sql-performance-tuning.html#optimizing-skew-join
https://spark.apache.org/docs/latest/rdd-programming-guide.html#rdd-persistence
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df_joined2 = df_high_rate.join(<Table2>, ["key"])
df_joined3 = df_high_rate.join(<Table3>, ["key"])

df_high_rate.unpersist()

BRIEENNILEIEF

BRATALENEEcount , Hlfshow, Tcollect, IEWMTE Apache E X —HEiFRHIEIE T A5
MEVARER , EXREEN. SXBHBTEER , BRODAUKESEMTESEER, EAFERAFTS
Spark BiERF , IS ERENZSEREREEFR. TAEFFENMREEER#T.

MREFTEcollect OHEFERREFHTHMEE , FEBKEBER,

(@ Note
BB Rcollect () EFMEREHMFA Sparko collect()BEMESHE Spark TR F
FTENERREBES Spark BEEER , EWREEIERN Spark BBEEXFEEFEOOMER. AT
7 $EO0MER |, Spark spark.driver.maxResultSize = 1GB ERERERE , EiSREG
Spark BEBREFHNHRRXBIEBX/NRFA 1 GB.

w15 8B 8k

IEfN Apache EXF A RNVEEEE , EXEBHREFERNBTHE. BEXTE , TRES G
Spark MITREFETIHNEE, TB , IREREN/PMER , HE MR AWS Glue Data Catalog =
BERENHUIKRSE , Spark BBEXTREERARE. ZEZBRSREENAT , FiME T IEE

CloudWatch E£
BETYERN "CPUESHE, M "TEEEEBERR,

- RILEWEBRCPUERNAEFEAARIEEAS, BE , Sparkk BEIEFTERELNWEIE , RILLCPU
EHNAEFEINARTEHIE, ER , MR Amazon S3 ERKFEARZ/NMER |, FIHFTAE S3 YWHHM
EEAREBEARTKESEREREARES,

« £ Spark BITEFREERAZIE—BERRNERE, ETEANRIREEES , Spark ITESFH
CPUBEI XK , BEZI 10:57 , BIfE AWS Glue T4EFE 10 : 00 BH%R, iEFREA Spark BREVFEFF AT8ET:
ERREBETEEERBITE., EHEHF , HERERBHFIHKRKEDBIE , W Spark BEFER
I HARENNMEREERREFM,
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CPU Load (%) . e
river
1.00
e = T I 1 v T ]Jll III .ﬂ, @ Executor 1
I | | I| | III | A . Executor 2
! \ _
0.50 ; 1 *] B Executor 3
080 ; | W Executord
|
o B
(
080 | |
|
050 l| 4
N\~
‘ |Il Y
0.40 | | ! I’
|| ! 'l,\,'"u,/.'\f VANA_ A
030 |.| I
||
o0 ‘ ' |
- | L/"' A -II'aa A 'III'f- Ak A "Iw A A v.'ll| AAAA '.I AAAA
ooa J i AeArchnd AAAAAAAMNAAANAS LA RAANANAN AN AAPANAAANAA
[P
10:00 10:30 D“--‘S“IUE?IG 1130 12:00 12:30 13:00 1330 14:00 14:30
2023-04-18 10:57 UTC
1. © Oriver 0.69067420809 =
2. ) Exscutor 3 0.00050062578
Irowse Query Grap! Source
3. O Exscutor 4 0.00045885826 Add math v | | Add query v

Spark Ul

£ Spark Ul B9 [Job] REIFEHRK L , EANUFERXNE™E. ET5EEHHP , Spark SEBEXNERE
10:56 : 46 B TE , BMETERTE 10:00:00 FA%E. AWS Glue

- Completed Jobs (1)

Jobid ~ Description Submitted Duration Stages: Succeeded/ Total Tasks ffor all stages): SucceededTotal

o count at DynamicFrame.scala: 1414 2023/0418 10:56:46 4.9h Nl 5810058100
count at DynamicFrama. scala: 1414

WO LfE TJoby BEEET "ITE. SHEFIERER) - BIN/EERE, EEEERT , AENEER
5085458100, MEFATILEKEEM Amazon S3 —Eifmid | FEBEABEER S3 YHMNEE.
EEKE Amazon S3 RHE K# 58,100 E¥ R,

NFABRLTENBERNFAET , FREAKRRSIER. NREER Spark BBEAHBME ,
BB THIRRER

- % Amazon S3 BASMER  HEE TLLER, SEN (HEAZ, BERTEHAEFTEE
IS,

- ' Amazon S3 EASZ WS EER | BE THOERIEHE, EEN Amazon S3 2 EIEBZ — T
EREMBESENEE, NEEF2HEE , BRMAWS Glue 2 EERE| , SUROH# TEHE
%, HRSEETREHNEE, NERMEN  FSEEMEH AWS Glue 2 EIRE UBBHH

- MRIDBCHEIEAZ , FEE{EZhashpartitionfE,
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https://docs.aws.amazon.com/glue/latest/dg/partition-indexes.html
https://aws.amazon.com/blogs/big-data/improve-query-performance-using-aws-glue-partition-indexes/
https://aws.amazon.com/blogs/big-data/improve-query-performance-using-aws-glue-partition-indexes/

Apache E X TEMBETAE AWS Glue HREEZE
- & DynamoDB EAZZ EIEHR , F5FE{KZdynamodb. splits{E,
- EREMIEEASHNOEIER , FREBHREE.

BILAFERXN

FAFEE&EMBEE (UDFs ) 1 RDD.map in PySpark & E SmBEREMEE, ERRE A Spark HWEE
Scala B A ERRKR REH Python RIBFTERIBIE,

TERERT PySpark fEEMNBEREE, ERFEHE PySpark , EXEEREFEA Py4j BWER Python
FA Java B3k, EFA Spark SQL = DataFrame WE R & , Python # Scala 2 BRI HAEZ RTR
N, RARBIVMER BT EESERTER LET.

Workernode  pickte

Worker node

Workernode  pickte

MRIEEH B S/ Python 8% ( HlaN6EA ) map/ mapPartitions/ udf , BIZEHETE Python
ETHREDET. EEMARREEELEEAER/TAR, A, BLAERTEEFHER , SU4tIvMm
BITHREBRENAEEEBFEH. PQQ@ ickle EFEIERN T ARIVMH Python BT Z BR#H F 51k
X, B, EEFRILAMRFILHRAIEES , HiLA Java = Scala UDFs #m B B4tk Python
iR, UDFs

ATEEHNFICNRFH LR PySpark , FFEZERBUATEE

- EAARENR Spark SQL BHE-ZE A Spark UDF = DataFrame W& B H & B S HWSQLE B Zh
#E. iE1T Spark SQL = DataFrame B EEF , Python 1 Scala <MW MAREZERR /) , RAEK
ESEZHTEFLERE, JVM

« UDFsTEHTFHIER Java FEH — ZEFEH Java T FHHEEN , RAETFEIVM. UDF

BLAFEBE e
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- UDFsét¥imE{t THEEFMEA Apache 5738 — BEZERMEALUSIHEARER ., UDFslt Ittt BAXE
{LUDF ( R&$HUDF ) . Apache SiSER —EE S BEANRTFHEIEEN | AWS Glue ATLLARE Mt
£ Python R 2 EMERWEE, JVMERERARESHH NumPy&IEH Python AFXRR , ERBHAIK
=0

AERER (REL) KX, ENEATREBN , TRFERREIRNBTET —LEPIHNER , AR
DAL REREME. NWFEFAEANRS , FFSE P H Apache 58 PySpark.

T EH B F L BAZ 2 Python UDF FEVEARIBE | EAXE(LUDF , SLEE X, SQL

Z% Python UDF
RBIEAEBE 320 (B) .
HHIERE

# 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()
17518

== 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)

& 21t UDF

TOIFEA 059 (®) .

fZ % Python UDF 42


https://spark.apache.org/docs/latest/api/python/user_guide/sql/arrow_pandas.html
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",

# 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()

Y1TRTE

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false

"tIue")

+- 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)

K7t SQL
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df.createOrReplaceTempView("test")
spark.sql("select count(a+b) from test").collect()
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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/user_guide/pandas_on_spark/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.github.com/en/pull-requests/collaborating-with-pull-requests/proposing-changes-to-your-work-with-pull-requests/about-branches
https://docs.aws.amazon.com/wellarchitected/latest/devops-guidance/ag.sad.5-implement-break-glass-procedures.html
https://docs.aws.amazon.com/whitepapers/latest/running-containerized-microservices/welcome.html
https://docs.aws.amazon.com/whitepapers/latest/running-containerized-microservices/organized-around-business-capabilities.html
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https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://docs.aws.amazon.com/fis/latest/userguide/what-is.html
https://aws.amazon.com/blogs/enterprise-strategy/tag/ccoe/
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html
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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/
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https://docs.aws.amazon.com/config/latest/developerguide/conformance-packs.html
https://docs.aws.amazon.com/whitepapers/latest/practicing-continuous-integration-continuous-delivery/benefits-of-continuous-delivery.html
https://aws.amazon.com/devops/continuous-delivery/
https://docs.aws.amazon.com/wellarchitected/latest/security-pillar/data-classification.html
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https://docs.aws.amazon.com/organizations/latest/userguide/orgs_integrate_services_list.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/detective-controls.html
https://docs.aws.amazon.com/whitepapers/latest/disaster-recovery-workloads-on-aws/disaster-recovery-workloads-on-aws.html
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/considerations.html
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https://docs.aws.amazon.com/vpc/latest/privatelink/create-endpoint-service.html
https://docs.aws.amazon.com/kms/latest/developerguide/concepts.html#enveloping
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-program-implementation/
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