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* 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>")
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. spark read.option('delimiter’, * ') schema(tableSchema) csv('s3:/Bucket/*
Driver
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Executor Executor Executor Executor
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Worker Worker Worker
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https://spark.apache.org/docs/latest/sql-performance-tuning.html#coalescing-post-shuffle-partitions
https://spark.apache.org/docs/latest/sql-performance-tuning.html#converting-sort-merge-join-to-broadcast-join
https://spark.apache.org/docs/latest/sql-performance-tuning.html#optimizing-skew-join
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£ nativespark-<Job Name>-<Job Run ID>QIL|CH Efed Al™M IDE 7|82 2 CHA Spark &
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Spark Jobs (7

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 in a page. Go

Job 1d Description Submitted Duration = Istages Succeeded/Total Tasks (for all stages): Succeeded/Total :
3 parguet 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 1 |
0 showString at NativeMethodAccessorlmpl java:0 2023/03/30 06:48:15 29s 1 799/799 |
showString at NativeMethodAccessorimpl java:0 1 |
2 parquet at NativeMethodAccessorimpljava:0 2023/03/30 06:48:48 14s I 799/799 |
parquet at NativeMethodAccessorimpl.java:0 e o e e e e e e e e e e e e e e e . — — — — — — — — o — a
o M= _._IIII" |7F LEElLICE. O] H| O] X[ M= X[ Al S Ef = 2 & EY
e MIE ME Ho|X|ols A7 LFYElLICH o] HO|X|MIME K|& AlZH M&EBHENAT 4 9l & E
A olzd I:lIZTS :|-u- OI |DI :|-U- IOF‘II. 7|-°7( |O |. | EEE A OA | |.
Spark UIE AL83t0 5 Y Al 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
staged - Description Submitted Duration | Tasks: Succeeded/Total || nput  Output ShuffleRead Shufflewrite |
5 parquet at NativeMethodAccessorimpl.java:0 +detalls 2023/03/30 06:49:02 6.5 min 1 5/5 ::- 10.2 GiB 19 GiB :
et
A#7| Hol= Spark 22{AE 80| kM| EAIELCH & 20| 48 #olg & daLich oig &
240 EAIE EBHAEE & 316712] &/ 2049 512712 Z047F ZFE|0 J&LICH 7| Xe
2 7z} F0{= §F Hof 3tLto| Spark EfA T E X EE & U&LICH.
Executors
» Show Additional Metrics
Summary
RDD Blocks Storage Memory Disk Used :- ;:;e-s--i Active Tasks Failed Tasks Complete Tasks Total Tasks
Active(80) 0 0.0 B/ 465.9 GiB 00B : 316 10 0 2399 2399
Dead(49) 0 0.0 B/285.4 GiB 008B : 196 :0 0 3 3
Total(129) 0 0.0B/751.3 GiB 00B : 512 :0 0 2402 2402
2 M2 HE m|o[X|oi| EA|E! 5/5 gtoll k2t 5EA 7 7t 71 BAHO|X[BF 51274 & 5742 = o4gt
ArEELICt of BtAle| HEst= L{F X2 Alzto] Bfo| ZE7| IHZof| HS o= AlEE = Q)
&LICH 952 7145t 7| fI8 ol 7 & mofstd HELich el He WS ol Fehe Alstn
Z0|= Lol cHal AHMIS] Lot Eed™ Spark 21 5 =S I8t H=2 #E5HM2

Spark UIE AL 5t0{ = 34F Al 11
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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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https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
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. Shed A AIZHS EHOIstod HE] AIZHO| 4T Zof M5 SEE B4 4 =X WokeLC

CHS oMM = 47He] AME7|7F 97%E Z1t6t= CPU Z2E0|AM AT QK| F 3A|ZH £ 0| £ &
2|7} 2t 2 | K| et &LCh

CPU Load (%)
oad (%) @ Driver
1.00 T —~ @ Executor 1
‘I‘ \‘II @ Executor 2
|| ! @ Executor 3
080 i Executor 4
0.60
0.40 m
T
|, N /\ Y
* /\ m W\ J\/\/\\N\J\N\J W\/w\m
UUUU\J\JUL J\J\J\J\/\M /L/U\/\/ m\ AMANNMN MAN W/
_04-1812:19
1200 1230 1245 13.00 1515 1530 13:45 14.00 14115 14:30 14:45 15:00 1515 15:30
2023-04-13 12:20 UTC
1. Q Executor 2 0.97689356023 —
Browse | Que & O Executor 1 0.97668588619 Options = Source add math v | ‘ ‘Add que
3. O Executor 3 0.97639647207 query
4. ) Executor 4 097330441311

® Note

CPU B3l7l o™ ZE{AH 8F S THHE =20| &lX| i = JU&LcH

Spark Ul

Al & = ChA "ol 2t &t = EHAO| EjlA3 8 £ + l&LIch ohS ool M Sparke

58100 EfAT E MMM SLICE.

Stages for All Jobs

Completed Stages: 1

~ Completed Stages (1)

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

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

CloudWatch X|E
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Executors

Show 20 v  entries

Executor ID Address Status RDD Blocks Storage Memory Disk Used : Coros-i

driver 172.35.220.149:37603 Active 0 0.0B/63GB 0.0B : 0 I

1 172.34.249.100:34733 Active 0 0.0B/6.3GB oo0B : 4 :

2 172.35.72.25:38929 Active 0 00B/63GB ooB : :

3 172.34.49.138:39961 Active 0 0.0B/63GB 008 I a4 :

4 172.36.70.76:39323 Active 0 0.0B/63GB 00B : 4 :
_——

ol ool A Spark EfA 3 4x(58100) = A 7|7t SAlo XE2I& £ U= 16712 EfA A (472 M|
x 47)2] Zoj)=rt B FLc}

m

Olz{3t Z40| BAEIH BHAE T2 IS TRABLICH OHS S42 AHB310 2HAE 8T2 X
o

« Enable AWS Glue Auto Scaling - Auto Scaling2 AWS Glue & 3.0 0|4 2| AWS Glue F&, &t
3 2E(ETL) U AE2IY 5ejol S E 4 USLICHE 2 BAlQ THEIM 4 i &t M3 A

Ol
o
=
2k
m
e
2
2
sl
M

).
ofn

Q& A UYO| HAtElo] JCiEtE SHeIRt 47t BISHA| o &
o Hg TE{FLICH T2t 3 Bl Dl 2522 728 ZEEHH 0lF S0l
Bt BUXITL R4 MENT} Elof M50| HME|K| 9o piM HISO| of B0l §

r

A&3tod Spark OHEE(F[0|Me| A7 +2 & ZLIEHZELICH
* glue.driver.ExecutorAllocationManager.executors.numberAllExecutors

* glue.driver.ExecutorAllocationManager.executors.numberMaxNeededExecutors

2
]
jn
h
N
o
r
[ul
o
8

bl
2
]

AR E BHEE M7 KB A &l E
H|20| Z7+&tL|ct. AIMEH LIRS EjA T Bi2451 2 R X 5HMIL.

« AU Y E AU RS AE - 20, HEE| X AEZX|7t B2 UK E AL SE=F AWS
Glue 24X o| QIARA RHE =822 HAY = U&LICH 2UX FE0| 25 HEE EfH
Ql Olo|e gdet, ==l A, HEIHO|E F 22| Cl|o|E{e #EE AEHE| ZX| AAF S L™l O
OlE] B8 &d2 £Exo 2 A7|URIStT ASE 4 QlaL|Ct.
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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

AWS Glue Apache Spark 210 M5 Tl 2] Al

= %Oﬂ CHEt X+H|°+ LH& AWS diClolel E2a HAS H 2 M
I 28 G.4X & G.8XE Apache Spark 240l AWS Glue #AH 22 & ZTSHML.

X|OFX{0| XFoOq
H — 1 -

rlo

_— = = AN AN
WL & AUR £E EY + Yozz xoInt

%| A AWS Glue HHA A

Z|& AWS Glue HTIE Ar8stE 20| E&LICH 5 d52 As2= JIME + Q= o4 2[Xs &
Haefol=7t Zk ™o WEE|o{ QI&LICH & S0{ AWS Glue 4.02 Tt 22 MZR2 7|SE A
St

MZ %|X3}El Apache Spark 3.3.0 HEF] — AWS Glue 4.02 Apache Spark 3.3.0 HEIE 7|Eto
2 2FE|0{ LE A A Sparkol| H| 7t58 Hs 7HMS MBELICE Spark 3.3.0 HEFIE Spark

xo| ot sHAlg J|dto 2 YE K& L|C}.

N
><

El Amazon Redshift Z{<IE{ - AWS Glue 4.0 0|4 {2 Apache Spark0oil Amazon Redshift

SYLICH SER2 7|E LE 24 HUEE J7|HoE HEE|H M5t Eot2 25 715

MeftLct S 2 Sall oiE2l7H 0| Hs0| =[CH 1081 Wt EL[CH RHAISH LI 2 Amazon
Redshift integration with Apache Spark| CHEt 22 HAIZS & XML,

« CSV 2! JSON CI[O|EE A& 8 HIE{3tEl 247]0i CHEF SIMD 7[8F A& - AWS Glue EHH 3.0 O &
HH2 & 7[gk 2lHof HIsH A 2] ds2 3A =Y = U= A E 2|lHE F7Hg LUt csv
Cllo|E{oil CHBt XFMIEH LHE 2 Optimize read performance with vectorized SIMD CSV readerE %
Z3tM L. JSON Ol o|E{od| CHEF RFM[EH L& 2 Using vectorized SIMD JSON reader with Apache
Arrow columnar format2 & EHAM|2.

o 0
o
el

mo ofm ook

u I
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r
I

Zt AWS Glue H{Zoll= 7{4E|, =2to|y{ & 2to|E 22| MO|o|EE Z & 5t0{0| Mol dado|=
e X

7F ZEHEILICEH RFMIE LHE 2 AWS Glue HHEA L BT 4.02 2 AWS GlueAWS Glue ¢4 0}0|284 O]
ME HZTSNL
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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/
https://aws.amazon.com/blogs/aws/new-amazon-redshift-integration-with-apache-spark/
https://aws.amazon.com/blogs/aws/new-amazon-redshift-integration-with-apache-spark/
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-csv-home.html#aws-glue-programming-etl-format-simd-csv-reader
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-json-home.html#aws-glue-programming-etl-format-simd-json-reader
https://docs.aws.amazon.com/glue/latest/dg/aws-glue-programming-etl-format-json-home.html#aws-glue-programming-etl-format-simd-json-reader
https://docs.aws.amazon.com/glue/latest/dg/release-notes.html
https://docs.aws.amazon.com/glue/latest/dg/migrating-version-40.html
https://docs.aws.amazon.com/glue/latest/dg/migrating-version-40.html

AWS Glue Apache Spark 2210 M5 &'l =& ALz

HE CHZ CloudWatch K| 0llA Amazon S32] 17| HIO|E &! Spark UIOlAM F7}

CloudWatch X| &

ETL CilO|E{ O|S(HIOIE)0il M Amazon S32| CHEFXM QI 217 2 7I|& &l & JU&LICE O] X[E= O
METM 0| ZE MT|7} Amazon S30IA 22 HIO|E £8 EO%I—IEP- O|& AF&3t01 Amazon
o A A Py AN
S39/ ETL CI0/E] OS2 BLIE|E 4 9lom, 279 9% HloE| AA0| 4% 458 HDY 4 2
&LCh.
ETL Data Movement (Bytes) .+ 2023-07-14 (05:03:00) > 2023-07-14 (05:10:00) [@ Line v Actions ‘ C |
Count 1 53 Bytes Read
T 3 S 53 Bytes Written
£.0006
£.000G
40006
20006
05:0% 05:0% 05:04 05:04 0505 nEns s N5 0507 05:07 05:08 0s:08 0s:00
2023-07-14 05:06 UTC
1. O 53 Bytes Written 10,196,237,888
Browse Query Graphed metrics (2) Options Source 2. O S3Bytes Read  10,176,349,586 Add math v | Add query ¥ |
Add dynamic label * Info Statistic: Sum ¥ | Period: 1minute ¥ Clear graph
Label Details Statistic Period Y axis Actions
M s3BytesRead £ Region: ap-northeast-1« Glue » glue ALL. #  Sum v 1minute ¥ > N QL ¥ X
u S3 Bytes Written & Region: ap-northeast-1+ Glue « glue ALL. #  Sum - 1 minute v > A Q L A x

ofAtECt 2 S3 HIO|E ¢{7| Cllo|E] ZOIEV} gHatr|E AR CH2 22 Mg TE{gfuiot
Spark Ul

Spark Ul AWS Glue 2| AH|O|X| ol &= & £33 3 7|8 2 = U&LIC CHS old[el < 2&
0

H T = —
HolMH= 47.4GiB &34 21 47.7GiB £33 2= gHH, 5EHAH = 61.2MiB &2 1 56.6MiB &2

=3
I_, =
ei&Lch

=

CloudWatch X|E


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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Page: 1

Stage Id ~

5

Stages for All Jobs

Completed Stages: 6

~ Completed Stages (6)

Description
parquet at NativeMethodAccessorlmpl.java:0
load at NativeMethodAccessorimpl.java:0

Listing leaf files and directories for 43 paths:
s3:/famazon-reviews-pds/parquet/product_category=Apparel, ...
load at NativeMethodAccessorimpl.java:0

load at NativeMethodAccessorimpl.java:0

Listing leaf files and directories for 43 paths:
s3:/famazon-reviews-pds/parquet/product_category=Apparel, ...
load at NativeMethodAccessorimpl.java:0

+details

+details

+details

+details

+details

Submitted

2023/07/14 05:09:49
2023/07/14 05:09:47
2023/07/14 05:09:46

2023/07/14 05:04:31

2023/07/14 05:04:13

1Pages. Jumpto 1 . Sho
Duration Tasks: Succeeded/Total Input Output
15s 414/414 61.2 MiB  56.6 MiB
06s | mn
1s | 43/43
3.1 min 414/114 . 474 GiB 477 GiB
2s n
6s 43/43

AWS Glue %240{| M Spark SQL EE = DataFrame
B8t EtAlof CHst o BE2 SH 7t EAIE LICE. Of

47 .4GiB, 34 &l £=: 160,796,5700| E A|EIL|C}.

b g §

= .

B 2EA0M ei2 ot

835I™ SQL / DataFrame 401 O]
e $:430, 12 ot 371

27 -

Spark Ul
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Jobs

iy

ages Storage Environment Executors SOL [/ DataFrame

Details for Query 0

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

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

Scan parquet

number of files read: 430

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

size of files read: 47.4 GiB

number of output rows: 160,796,570

WholeStageCodegen (1)

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

ColumnarToRow

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

ol Q)= CO|E{Qt AF2 =01 O|O|E{ AFO|OIA A 7|0f| ArEEt %} 0|7F Qe AR CI2 22 MHE AT
HA 2.
Amazon S3

Amazon S30i M ¢i2 [ 2ol EEE|= CIO|E{S| ¥ S £0[2{H CIO|E| MES| I 37|, &F, ot
U A 2 ot Bf|o|otR(TE|M) € TEd6tMI2. AWS Glue Spark 212 24 A| Cl|O|E{e] ETLO| AtF
ABE|X|TF 22X B4 XEIE QUM E CIOIE AA EA9| 7|58 AASHoF & LCt

- o 37(- 3 S E3ol e 378 Sz HLl(0dl: 128MB) O|LHZ R X|5HE Zd0| E&LICH LT
e ndnt 4F 2 2 EXM7t E = [AsUn
2 otelo| Bem ohsn 22 EX7H e dgLcH
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AWS Glue Apache Spark %F40

S

Amazon S30{M THE 3t HES(F 1/0 2E(S YU ¥ o| HOIE{E K& st B 7Ho| 2wt blm 3t
740)
oT).

. BFS ol CHE 23(0f: List, Get F= Head)® 4 #5te O B oufsl= 2 QI3
(o]

FE|MI B AT 7 8T It

=

- Spark EZIO|HHIM Tt 8 1/0 X ME| 2E7| EHdl5tod BE2
g 2 Melot LAELIc
Hted I ROl 28 7HssHR| ek (of: gzip) THUO| LIF 2 42 B EfAI T A ot el7IE

2t2 & M7} K| Spark OHZ 2|7 0[440] Z7|CtEqok EL|CH,

=

zt 2t mhlof| CHEH Apache Spark EfA T 7} MAIE! [ WA= Ol £ 3 824 2|2 F0|2{H
DynamicFramesOi| It I 535t E AFSELICH o] M2 Y42 Spark =200l A OOM 0| 2
Jh e JtsdE ELc Y DS E Fd5tE{ groupFiles & groupSize ItEt0|
E{E& MdAEELIC CHg 2 E of|dlol M= ol248t mt2tO|E{et &M ETL AR E M AWS Glue
DynamicFrame APIE AFEEfLICH.

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

. 915 - S3 2R £ Hi7bekO| =91 B S sHe 0| FALICH ChYst oS FAjo| 2o, 27
S 7HR| REoR BRY 4 oL
. gzipTH 22 BEE 4 9l o5 HAIZ AT 3 SR TA DU A5 Bofo B
=3
+ bzip2 EE LZO(QIA) 22 B 7HSE 5 HAIR WUSY 4 ot 11Ul RE o5 K

Spark & 7|E} MOl B X2| TS| B AA C|O|E Tt ATI0| HHE X2[E 5= Ue
HI 2 2EFLICL olz{8t EHRIE 53 2ozt gLt diolE7t 28 7tsE "4lo

El AWS Glue 2|HE= GetObject APIO| EH

ME2ges dMeg = JU&LICH Ch3 Cholo{aE 1e{5to AXIZE ofZH & Sst=X| =elglct.
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m
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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 2 f ) [ B
AWS Glue
DynamicFrame
partitions - - - . - -
‘\_ h _‘\/’ \ o B J/ \ ~ /
| \ A
L “u i - - A
i f |
| | \‘ |
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 <

o
I
il

S

IZ'||0|E-|= ool x[24o| 37(0[7Lt o] 2& 758 Bt o EEFo|Me SEE 3H &

&LICH OlolE| 27|7} 2245 Amazon S30iM AZiEt O|0|E{2F Amazon S30| A Spark
E-|E°| L'||E°43 Egf=o| £Z0{ELICt. EHH CIO|E{E &5 2 @ Z—.‘- 6HI1IoPE4':'=| H B2 CPU
ZE|

20 I

= LS L—

&& duelEe &= Hlgol el 2EEULCH 28 Thset o
I.

A S omy e o
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E
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212 al 25ts & QXD JHE Parquet ESE gzipLZ 4EE £+ U2 H
olzst EE 2 WHs Y 4 UALIE

—_

o I HA - HAZ AELICH Apache Parquet & Apache ORCE 'AE| AR ElE & 7|gH O
O|E EAIILICt Parquet & ORCE & 7|Ht 4 E2 A8 OF E||0|E-| s met 24 -
= & A Fsto{ HOIHE E2HE MEFLICEH Parquet 21T Z o] CHEF AHAIEH LIE 2 Parquet

=
encoding definitionsE& & X 35tM2. Parquet It U T & & 4‘- ‘/?A'ﬁL—lEP.

E A2 PHE ZH2 85D 250 A MEELICE & T8t HAZ A85s B A8
H=o| eie Lol sl st= HIoIE 52 HUHE = USLICH Spark oOHEE[AH 0o M= ERFt
QHok e = QlgLICH YitHo = AFEO| £7{Lt Clo|EH 258 ZHLFI™ Amazon S30i| A HE
O|lEE O M7 ¢{of ds0| EAELICE F HA RF /O E0(|7| /I CtS0t 22 FACHR W2
Jf Al R|§ELICH
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https://parquet.apache.org/
https://orc.apache.org/
https://github.com/apache/parquet-format/blob/master/Encodings.md
https://github.com/apache/parquet-format/blob/master/Encodings.md

o ZEMM EACHR - ZEMM FACHR2 ol 2|7 0| Mof| X[™El ARt HMst= 7= LIt
& Oilxet Z 0| Spark o Z 2|7 0|l B2 K[EHELICH
« DataFrame Oi|Al|: df.select("star_rating")
 Spark SQL Oi|Al|: spark.sql("select start_rating from <table>")

o ZUXR FACH2 - ZURH FAICH22 WHERE & GROUP BY Mg =
Ch &= g4 25Fol= & 72t UELH= ol ES0| U&LICH &
22 =250 cigt A7t 01 U&LICH Spark= 0|28t SHE AL&35t0{ o Z 2|71 0| Mol AHE
= EH gtof W2l 252 U dHEXIE AYE = JU&LIct 0| 7152 Ar8stedH Ch2at

Zo| Ct2 oiAol Lte CHE Z7Ho| ZE{E o F7+&huct.

2xoz Melsts 7ML
S50l =%z & x|zt

« DataFrame O Al|: df .select("star_rating").filter("star_rating < 2")

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

|=I

e 2ijofot - Ci|O|E{ A+E L 4lof (2t S3 CI|O|E{ & CHE AE 9| Z4A||of K& ot & CI|O|HE
Mo 2 HME £ Q&LIC KIMIEH LI 2 Amazon S3 MBMO| H{FALE AIS8H x| 28
FZ3M2. AWS Glue = key=value E4/9| Amazon S3 HF APOH 9|9P g XME st Amazon
S3BEE Sl E'||0|E-| EEE = ULE X|YELICH HIO|HE 2E5HH 4 CIRAEE

Zz|7o|Mo| AZHEE= CI|O|E{ o] A& HMEHstod Y58 EH A7 ngé HEE = A&t &t

A_”gd_ LH O‘I|A‘| ETL xE#% |%|_ |- | 3" |% 7|-§| 3|.A-||O AWS Glue.

ik |:o|-

22 EHO|E2 o] FECE L1 CH3 o X2 20| year, month, day S2| & 72 7|HIS 2
2 HIo|E & O &3tE ool Eatghict.

# 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.gz

AWS Glue Data Catalog2| E|0|2 2 HIO|E{MEE 225104 C|O|E{ME Q| TIE|ME Holg & ¢
gLICt. O3 Chg oS0t 20| WE|M HE|E AFE5t0d TIo|Ef A7 &2 X|EHe = U&LCt.

—

« For AWS Glue DynamicFrame, 4’8push_down_predicate(E£=
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 Ul 22



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.

T 2 At

or

AWS Glue Apache Spark 42| A

gk
N

- Spark DataFrame2| 3¢ ItE|ME Helgdh 18 28 d™Ect

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

* Spark SQL2| F<? H|0|E| ZIE =0 M TE|ME HE|st =5 where 2 HdHE &+ U&LICH

df = spark.sql("SELECT * FROM <Table> WHERE year= '2023' and month = '03'")

- CIOIEE & mf dmE 2 Eestci™ Ch2a 20| Bo| 4t M E 2 DataFrame2| DynamicFrame
IE = partitionBy()0ll A partitionKeyspartitionKeys& AWS Glue & gtL|C}.

* 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>/")

°

i
i
o
I
=
|m
i
o;

_I_
r|r
El
> o
[3]
u
o

= k=1 A Ol= 0 o d

(=X = LLOE T AAL [y HA oT ™ =
OI OP'—'I—IEP CHal glob THEAE A8 5t EEQRE S3 B2 E MeE = /&LICt DynamicFrame
oM el2 m M2lg H™ELICt ol§ S0 Chg T == 2023 1€~0% 9| U+E N Q|EfLct.

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"'

Spark Ul 23


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
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Data Catalog®| E|O|2 &80 M Me|E MYe =% U&LICt.
+ 7|: exclusions
« b ["**year=2023/month=0[1-9]/**"]

« Amazon S3 I}E|MO| L-‘|-'?'- ors - Zf0|l =& 72! ID ¥ ZHo| &
Amazon S3 O|O|E{& E2&35tX| 0. a8{H 7Isst otE|/M == 1
O|22 HZ!o| WE|M 7} 3 H B7IE = YU&LICH TE|MO| LT o™ Ol 22 4 Eo| L

Bt o~ A&Lct
» Data Catalog0i|AM mE[41 HIEIH|O|E{E AME F XA AlZh &7t

- X2 o = Z7KE B2 Amazon S3 APl R F(List, Get, Head)O| 2R F)

O € £0q partitionBy EE= partitionkKeysOlAM it RS MHSHH yyyy/mm/ddet Z2
g =& 20| B2 AL Atalof AgherLct a8t yyyy/mm/dd/<ID>& LT H2 TE[MEE
MMSlo] MEMo 2 Meof EEMRl d&¥ S O0/F £ U&LIch

HtHH AAIZE X2| o E 2|7 0|t 22 LR AL Atalol= yyyy/mm/dd/thP 2 B oE|MO|
ZIQFLICH AL Atzilol ATt TE|MO| 2R 8 B AWS Glue ZHE|M QIEIAE A i
Catalog0i| M ZHE|M H|EIH|O|EE AMst= O ZEl= XX AlZHE &0l|= E':“f';.'% DE{ghct

C|O|E{H|o|A 2! JDBC

CIlOIE{H|O|A0MH HEE AAME M Cl|O|E AZHE £0(|24HM SQL #HEl0MH where ZHXHEE H)E
X|IHE £+ Q&L sQL QIE{Ho|AE MB3HX| ot = CIo|E{Ho|lAE 2| E= EHEZE I8
H7HLES MZgLct

IllI

= E< CtS oteto|E{of CHEh where Ak 874

o

Java Database Connectivity(JDBC) 912E ALS
EH 2 2|E MSELICH.

« DynamicFrame2| B sampleQuery SME AFSEFLICH.
create_dynamic_frame.from_catalogE AFS& [ CtS 20| additional_options ¢!
=& FHELIC

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

iy

transformation_ctx = "datasource@"

using create_dynamic_frame.from_optionsOiM CtZ2 20| connection_options 2!

+8 TagBLC

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

« DataFramel| 2<% 2| SMHE AFEELICH

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 Redshift2] 29 Amazon Redshift Spark 7{'<lE{0{| A F A|CI2

Glue 4.0 O|& & AL EFLICEH

dyf = glueContext.create_dynamic_frame.from_catalog(
database = "redshift-dc-database-name",
table_name = "redshift-table-name",

HERE

2 35t2{H AWS
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redshift_tmp_dir = args["temp-s3-dir"],

additional_options = {"aws_iam_role": "arn:aws:iam::role-account-id:role/rs-role-
name"}
)
- CIE ollolEH|o|la o] F2 el Cilo|E{H| o] A0 CHE HBME HESIML.

AWS Glue M

g5 ZHMstsicd™ ololE 2= I #Hetol Cie ElA3 & BEstste W0l SLELICH A Qache
Sparke| 2 FH|o|M e WM 52240] Floft £4F C|O|E{ M E(RDD) ZHE[M 9| & E=E
&2 dYst7| WEol S LICH Spark7t ddst= Zf EilA3 = 1:1 7|E2 2 RDD ItE[40i| siE
gLICH z|d o] 52 ¥or{ RDD E|M =& Aste 4t i =& z|X3tets Y-S O
oifsf OF ErL|CH.

B2 2|7t SE25HK| &t ZHLR CloudWatch x| & L Spark UIof| CH2 40| 7|S ELCH.

CloudWatch X|E

CPU 2= U HZE| AHSES QIS LICH 5ed B0l YR A%7|7h X2l Fo| obdd Z2 W
2|2 JHMsHe 20| B&LICH 0| B AIZEHE! 7|zt A%7| 10| EHAZE +HHKIEH LHHK| A
71(2, 3, 4y + &5t x| 42L& LICH Spark SEHOIOIM ST Al#|ol EHAZ I} HEEIX| ghotctn
zE2Y 4+ Lt

EHA 3 24245} 26


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

AWS Glue Apache Spark %F40

CPU Load (%)

0s0

045 B Executor 3

@ Executor 4

040

035

030

o2

020

o5

o o

005

0.01 — S — —

1017 1218 118 118 10:18 118 1018 10:19 041910:13 | 1020 10:20 10:20 10:20 1021 1021
2023-04-19 10:20 UTC
orzs ors4 0824 0854 1. Q Executor 1 0.12349642314 0954 1024
2. QO Driver 0.01471741881
— 3. O Exscutor 2

Browse | Query | Graphed metrics (5/6) | Options = Source : g;::::: Add math ¥ H Add query ¥
Spark Ul
Spark Ul2| Stage EHOlAM EtAHIC| EfA T 8 £ £ Q&LIC 0] B Sparke tLE| EfA 3 OF 3
AI\ = Ll El-

Tasks (1)

Index & ID  Attempt Status Locality Level Executor ] Host Launch Time Duration Task Deserialization Time GC Tim, it Serialization Time Input Size / Records. ‘Write Time Shuffle Write Size / Records
[ 1 o SUCCESS ANY 1 172.34.235 123 2023/04/18 10:20:02 1.3 min 03 0ds m: 20GB /7135819 12ms 58.0B/1
3t O|HIE EfYetRlof= A&7] 10] stLte| AT E *Elste "2 EAIELICH &, o] ErA|2| &
U2 stLto| AT M 2 XI5 - AT CHE 7= &7 SEIRELICH

ww"l'ugu 0 20 30 3 40 0 09AD”‘ 0s 0 20

olg4st Z4to| 2H2HE|T Zt CJ|O|E{ AAO| CHEH CHS 22 MHE AlTdl EMS.
Amazon S30{| M Ci|O|E| 2E HEd5}

Amazon S30{| A Cl|O|E{ ZEEE #2351 5te{H HA| 7|2 _\_L|-E|A=| A2 508t
Mg 3502 A2 = UX|E THE|[MO| LIF BEX| 2t =5 SHof & LC.

7|8 mEIM = 4Y

LICh T3 ChE Chy THE|
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AWS Glue Apache Spark 2210 M5 &'l =& ALz

Amazon S32| Z<® X 7| Spark RDD IHE|M o~(ZFZt Spark EHA 304l 3fE)= Amazon S3 D O|EHAM|E
Ol 7ls(o: EAl, && & F37|)of et Z™EELICH Amazon S301 HEHE CSV 2|0 A AWS Glue
DynamicFrame &£ = Spark DataFrame= &H445t™ Ct21t 20| 7| RDD ZHE[M(NumPartitions)
+E Mo 2 HArg £ QlaL|ch

_H)II P

- 4% 27|17} 64MB 0|52l Z<2: NumPartitions = Number of Objects
o X 37|17t 64MBE Z=15t= B<: NumPartitions = Total Object Size / 64 MB

7H %
- 28 =27Hgzip): NumPartitions = Number of Objects

CllOlE A 7H oF ZrA Mo MY CHE Spark= 2 S3 A E HUR XY = U= 2R U
LICH 2|7t 28 37|20t 2 Spark= A& 2gst 2t 220l CHal RDD ZHE[M(R EjA3)S
AHBLICE Sparke| 28 37| CIOIE AT HELY - Z0f 7|8t X|BF Ol B 212l AlZF 2 A
ALICH L2 AR E gziptt 22 B Y & UE L5 A2 A83510{ YEEI2Z Spark= 0| £

NumPartitions Z{2 OIO|E{ &4l 2%, AWS Glue HHT™, AWS Glue 24Xt &= 2! Spark T+ 4301 [t
2t CHE == U&LCt.

0 € £04 Spark DataFrame2 AF835t0{ B+ 10GB csv.gz HX|E Z=5tH gzip2 EE + Qio
B2 2 Spark EEI0|HHE FLtS| RDD IHE|M(NumPartitions=1)2F MAgrL|Ct 2t CHS 2 3o
MBEE CHZ stLte| £ Spark Al&ti7|of H= 3t 2 =71 M7| T LIHX| A&li7|of ENAZ 7} S E| K]
ef&LCt.

Spark Web Ul Et7| EHof| A Et7AH|Io| MX| EfA T 4~(NumPartitions)E & QI 7Lt Z =04 A
df.rdd.getNumPartitions ()& Al&35to] HAESE = QlgfLICt

10GB gzip It 20| d7|H i mtdS =

=X| ZAELICH S4M0| otl B SE{AE ST E T35t HUS AMEISHoF & +=

gh CIlO|E{of CH3l #HEtE E 28X 2 AJAMSIE{T CHA| 282 A85t0] 2E{AE 2| 2Rt Ztol RDD
M Z=7dsHoF grLct.

lOlE{e] £ M1t Sparke| &§7H 7|s F&oi 2l 7|8 &Y H&S HEs e = M

2= NumPartitions Zf0| %oOtZ& &= U&LICE. NumPartitionsﬂ HE &2 42
df.repartition(N)2 A&3to{ otE|MH =& =2|™ ®2[7| 0424 Spark A& 7|0 E4E = U&L
Ct.
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AL

2 df.repartition(100)2 A3t NumPartitions7t 10X 10022 &7t 22t CHE
70 &g + U= EfATE EESHE 100712] Cl|O|E mHE|MHOo| MM ELICEH

B OE2 T AL

®)

0

| 7
|

N>
0%

repartition(N) &2 T HIO|E{E @S5t LH+0{(10GB/1007 THE|M = 100MB/ItE|M) £
M mE|Mof CiEt C|o|E A7 & Y X|ELCH

(® Note
joinit Z2 ME o] M™ME|™ spark.sql.shuffle.partitions E£&
spark.default.parallelism@| gtoi 2t E|IMH =7t SO 2 Itk HLE Z A LICH
O|E S5l Spark &1&7| AtO|0|AM CIO|E{E ECt E 28X 2 WEHe = JUELICH XAl LS
2 Spark AEME EZTFHAM L.

h= ZJLICh.

(o]l

EH|X{'IE AWS Glue HX}to| AIE S SCHE}
vCPUs. Spark= Zf vCPU 3040 CH3H 5tLto| EfAT E X|H
CI2 2AI2 AF25104 CHAN THE|M =2 A4S £~ Q& L|C.

| o 1=

IE|Mol SE 48 Y 0

SESZ

AWS Glue *?JXP =2t Spark 2 ==
At -
o

ok
r
]
>
é
Q
CD
T
rx
w
o
o

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

4 if WorkerType is G.1X

8 if WorkerType is G.2X

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

O IMOIAM ZF G.1X 4 RH= Spark A3 7|(spark.executor.cores = 4)0i 4742| vCPU 2.0
E M3 &Lct Sparke Zf vCPU Z0{0i CH3H stLto| ERATE X2 E G.1X Spark & 7|= 4
7Ho| E§A T (numSlotPerExecutor)E SA|0f A™E = U&LICH EfA T 0 SUEH Alzto] ZHE]
= 82 O| ItE|M == EHAEE 25| AFS ' LICE O2Lt 28 EfA 37t CHE EfATEC 2

o ZEIEE §F 207t HEELICL 0| 32 H=E WY A E L5 22X 2 of 2F5l{H

|
numPartitionsOl 2 EEE= 32 Zt= &g 1od&huct.

ItE|MO| L5 B

mjo

[
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AWS Glue Apache Spark 20| M5 F'2 2 Al

or

THEIM 47} AT BLOM BjA T £7} 4R Br&LICH 0|2 2I5h Spark A% 7hol #al BlA3 U o
OlF| T ZE Bt H2lof BRAE 2HIHIE 12 0] Spark E2Holol TH5atoH SaetLIC

Zdo| mE|M 7| SE UtE|/M +=ECt W 2 22 IlE|M =8 £0|= WHE De{gLIch OhE 2

ME AE3to{ IE|ME EY £ /U&LICH

- I 3 7|7t O B2 F2 AWS Glue groupFiles& AFE & LICH Apache Spark EHA T Al 2 QI
g ot et WS E Foi ZF U S XMEEY = U&LICH

« coalesce(N)Z Al235l04 otE|ME #8tstL|Ct. O|= H|20| M{AEst T2 MAQLICH THE|M £8
Z£0|™ repartition(N)0M MEE =50 ZF TE|MO| 2 SstH tZEQ| ¥2 BASIER
coalesce(N)7} repartition(N)ECt MEZE/LICt 0| AL HIED} &2l L= 57}

« Spark 3.x 8% 2| A™S AFEELIC} Apache Spark AlA40| =9 Fx{ofMH MYsH CHZE MSH

o
22| MS M 28 RSOR Wi 4B MTHLIC ABS ~BY WK BEIM 48
o 4 gl Z O M WA AR E 4+ UBLICH

JDBCO{A{ Cl[O|E| 2= HEF|

Spark RDD I}E|M == ol |5 A™EELICH 7IBE™MO 2 SELECT #HEIE S8l ™A A4 | 0|E
MHEZE A7M5H7| 2|8l B EHA T OF ARHEL|C

AWS Glue DynamicFrames} Spark DataFrames 042{ Zr{0{| A ¥ 2dstEl JDBC E||0|E-| ECE x|
HErLICE. 0|= where ZZXIE AF&35104 5tLEC| SELECT #EIE 048] #HEIZ2 E&5to - ELICt
JDBCOI|AM &17|E& BHEststE{H CHg SMS F gLt

« For AWS Glue DynamicFrame, 4%hashfield(®£= hashexpression) % hashpartition. Al
MEt Li82 JDBC EHIO|= 2 BEE 7|8 XM,

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

}

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

« Spark DataFrame®| B numPartitions, partitionColumn, lowerBound, upperBound&
MYgrLct XkMIE LH8 2 JDBC To Other Databases& HE5HAIL.

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/")

ETL HE{E AH8E B2 DynamoDBOAM HIO|E 2= 25}

J dynamodb.splits mtZtO/E{0f| 2|5l ZHEELICH. Amazon DynamoDBO{ A
ol7|5 HHadstste{M™ Ol SMHES e LC}.

 dynamodb.splits®| Zt€ =&IL|ct
- for Spark2| ETLO|| CHEr 44 f8 & SMol| dBE S4lof et ot2t0|EeE #1543 AWS Glue &

Uik

Kinesis Data StreamsOi|A{ Cl|O|E{ 2 E 23245}

Spark RDD T}E|M £ A A Amazon Kinesis Data Streams G| O|E{ AE 22| AFE 0] Q]
LICt CIO|Ef AERI| MAE7 H JH# Q! AL Spark EHAT = H 7H““°'|—|EP O|Z Ql&l| CtRAER
ZZMAOM EEESHIF ZobE £ Q& LICEH Kinesis Data StreamsOllAM 217|2 HEdstsiz{H LS &
Mg FMELICH

+ Kinesis Data StreamsO|A GIO|EHE EEE AR [ B2 HWEHSIE Yog{MH AFE 8 =3LILC}.
X K=
=

=
- OlO|3 2 Hix|e| 2Z|0| EE5| E&Et 4 sEHRE &
|.l— bII-I:I-Ic> _|_E=|°|'L—||:|'
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- H2E= CHE Spark A& 7|0 ZARE = = M RDD ZtE|Me 2 HA L2 2 HO|EHMES]
ME 2E20|HERXIE S5l Spark A&7| ALO|0| A OIS E == U&LICH

. CPUZ H=E2E BE:

. 22 HUSHT ClOIEMES HEELICH Ol2f3 St Mo HHElof Mo Bz ét
2o Smac

ME2 Spark OHEEIAH01442] 45 KistollM 7H F28 291 5 stLtLICH F2t Hl0lEE X% 8t

£ S0t Aylol 2 CIAT0M B2 ATI5H04 Spark 50| ATHE 4 LT

CloudWatch X|E 2} Spark UIMIM ME HsE T}
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T U&LICt
CloudWatch X| &
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Data Shuffle Across Executors (Bytes)

@ shuffle Bytes Read
18.00G

Shuffle Bytes Written
170G | e

16.00G

14.006

12.00G6

10,006

80006

60006

40006 / -
20006 /

. .
04-18 10:56
150 ST 1052 1083 1054 WSS ese o INSR WSS 1100 1101 11:02 11:03 1104 1105 1106 1107 1108 1108 1100 11T 1112 1A 14 118
2023-04-18 10:57 UTC

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

Auare Eranbod moteies 2- O Shuffie Bytes Read 0
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 Aggregated Metrics by Executor

r
Shuffle Read Size / Records

Executor ID & Address 1 | Shuffle Spill (Memory)
1 172.35.205.23:46731 : 18.6 GB / 40210300 : 98.1 GB

2 172.35.195.173:46185 | 18.7 GB/ 40246767 :nvzss

3 172.36.135.106:35913 : 18.6 GB / 40253921 1101.6 GB

4 172.34.131.223:46879 ! 18.6 GB / 40190741 :'JQSGB

:'IGSGE

I
I
117.3GB |
: 16.6 GB :

I

Olzfet Z4H0| BAEIT A

EtA 7L LHF 22 Z2[7LE Out Of Memory EE&= No

=
space left on device 2LFE Q& MI{sl= F* CtE £FMHE nefgfL ot

Z QI x[™3}

EHOIE22 ZQIste= join() Y2 7tE UEXMO R A ElE ME & 0|X|EF B3 &5 HS #40|
E|lZ gLIc XQI2 HIEO0| Ho| E= AU0|ZE HIEL|A F Ateof| EeXQl ZRIt otLH ALS
StX| f= Aol E&LICH OIS EE2 Sal oo/ mo|ZEtelg E8Xo 2 AIS5tT JUeX| CHA| 2
lgrLIct

I1H]
I
lo

QI MOl HIZLIA @F AMEol EeXels =0let FE2IH T A E S5t Y
z|M35tst7| /s o g M8 HXSHMR

ZQI Mol FAICH2 M-S
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# Default

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

DataFrame Z=Q! Al

RDD API EE = DynamicFrame Z= Q! CH4! SparkSQL, DataFrame & Datasets@t Z2 Spark & <

+#& APIE M88l EMR. dyf.toDF ()2 Z2 HIME &Y &2 AL&3510{ DynamicFrame2

DataFrame2 2 H8t8t £ Q& LICH Apache Spark®| F2 F | MMof| A MHESH =2 o|z{8t =l &t
= Ll

U2 LHREM S 2 Catalyst ZE|OHO|X{2| # 2| %[X5H & & LICH.

ME W E2CIHAE S|A| =0l 2l 3IE

Sparke ME =1t HEEIHAE SHA| ZQI0|2t= F 7HK| Rl QI X[HELICH EREEIHAE
Al ZRI2 ME 2H0| 35X oM ME ZRIECH Eest XEI7F ME £ /&Lt oLt &
2 E|o|2 2 Z H|o[Zoi| =g w2t MEELICH B Spark A&7[2| HIZE2(of MEge =+ U= H|Oo|
E2 XE AR HECIHAE Al 2RI ME5t= WS DE{gLict
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Broadcast join

Table Joined table Table
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# DataFrame
from pySpark.sql.functions import broadcast

Spark Ul 36



= 2 AR

oIr
3m

AWS Glue Apache Spark 42| A

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

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

Z 2l BlEof ChEh REMIEF LHE 2 Join hintsE& H ZstMIL.

In AWS Glue 3.0 0| 0iME HEE F{2| 4 A FIt mt2t0|EHE EE3tstod E2EIHAE SHA| =
olg (ISo= HBE £ ULICH MSH 2| AW X0 Fo| HELY SHIL MY HREHNAE
= ()

% EO%
HA| ZQl HARIECH 2 g 2 HH-Eef 28 EEEINAE SHA| ZQIo =2 HEHELICEH

In AWS Glue 3.00H=E M350 28 22| S 3 e = UL
Clspark.sql.adaptive.enabled=true. 8% 2| AY2 AWS G

shELICH
ME A EZEINAE sf{A| ZQInt 2HRAEl F7} mieto|EHE e + U&LIth

» spark.sql.adaptive.localShuffleReader.enabled

* spark.sql.adaptive.autoBroadcastJoinThreshold

24 mh2k0lE{of| CHEt REAISH LI& 2 Converting sort-merge join to broadcast join2 & EHAMIL.

In AWS Glue 3.0 O|& 0= MEO| CHE X2 SIEE AF83510{ S22 =HE &= U&LICH

-- 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 tl1l INNER JOIN t2 ON tl.key = t2.key;

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

Sort Merge

Z; P

’I Scan table \ { Scan table ‘

Scan table \ Scan table

. BE QolM BT £ 2= 7= WHE EolET 2 YU 3 Hog 2

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

ZQl ™ =9l 7|2| DataFrames CIHA| &
K2l Hof| =QI 7|0l 5 DataFramesE ClA| E2&35l2{HH CIHS BHES AFE LI

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

Scheduler Delay Executor Computing Time Getting Result Time
Task Deserialization Time Shuffle Write Time
Shuffle Read Time B Result Senalization Time
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Summary Metrics for 5 Completed Tasks
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GC Time 0.0ms 02s 03s 1045 1s :
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« AWS Glue 3.02 M85l B9 E 501 M8H Al AldS g 8stefL
Ctspark.sql.adaptive.enabled=true. 8383 2| A2 72X 2 AWS Glue 4.00| A &
gstELCt
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* 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)
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# 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"])

FHAI AHE

HHS DataFrames AF&3tE AR df.cache() = df.persist()E AF&304 ZF Spark A& 7|9
HEZ22 L ClAZo| AL ZoE FAEICE2EM FIFMHE E= 7=||/\|'° I|gfL|Ct. Sparke ClAZ O
RDDE & XI5t Lt o4 tE(AEE[X] =&)HM X5t BT RIHELICE

EW E
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£0{ df.persist()& F7}5t0{ DataFramesE& R X|&
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8% unpersistE AF&3t04 FH & E CIOIEHE &AM = R
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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()
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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/
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https://arrow.apache.org/
https://spark.apache.org/docs/latest/api/python/tutorial/sql/arrow_pandas.html
https://spark.apache.org/docs/latest/api/python/tutorial/sql/arrow_pandas.html
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i & Python UDF
oflA| AlZH2 3.20(=) LIt
oA Z=

# 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()
A% A

== Physical Plan ==

AdaptiveSparkPlan isFinalPlan=false

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

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

+- HashAggregate(keys=[], functions=[partial_count(pythonUDF@#124)])

+- Project [pythonUDF0#124]

+- BatchEvalPython [plus(a#116L, b#117L)]1, [pythonUDF@#124]

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

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

HIE{3tEl UDF
of| Al AlZH2 0.59(=)LCt.
HIE{3} =l UDF= O|& UDF O M2 Ct 58K B LICH Physical Plang &Qlst
™ ArrowEvalPythonE& 2 & 2 M, O0|= 0| ofE2[710|0]| Apache Arrow
of ola HE{St =[RS 2 2|0l LIch HE{3tEl UDFE & 43tsie{H T E0f A
spark.sql.execution.arrow.pyspark.enabled = trueZ X|&3HoF EL|C}.
oA 2=

# Vectorized UDF

from pyspark.sql.types import LongType
EZ Python UDF 45
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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()

Al
=

0%

Al

Ll

== Physical Plan ==

AdaptiveSparkPlan isFinalPlan=false

+- HashAggregate(keys=[], functions=[count(pythonUDFQ#1082L)],
output=[count(pandas_plus(a, b))#1080L])

+- Exchange SinglePartition, ENSURE_REQUIREMENTS, [id=#5985]

+- HashAggregate(keys=[], functions=[partial_count(pythonUDFQ#1082L)],
output=[count#1084L])

+- Project [pythonUDFQ#1082L]

+- ArrowEvalPython [pandas_plus(a#1074L, b#1075L)], [pythonUDFO#1082L], 200
+- Project [id#1072L AS a#1074L, id#1072L AS b#1075L]

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

Spark SQL
ol Al AlZt2 0.087(ZX) R LICt.

Python THEFR] @i0| ZF A& 7|9| yVMOMH EfA T 7F A E|E 2 Spark SQL HIE{SHE UDFELCH &

-
W HELICH UDFE 7|2 M3 g2 Ag = Us B nAlsts 2ol E&LICH

oA 2=

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/index.html
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+ AWS Glue
+ Performance Tuning(Spark SQL 7}0|E)
+ AWS Glue Optimization Workshop
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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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AWS Glue Apache Spark %F40

ITIL

IT H= eto|EEE|E HEtM 2.

ITSM

IT MH[A 2ZE[& HZESHM .

L

ol 7|8k A4 Foi(LBAC)
S 72 WAMOZ et T4 AMA KO(MAC)E T
et AL RETL B 4 U

AI'%XI' E-:l EllolE'I X|'7-('”0'“ 7—||-7—||' EP_I' E'”olE HAE O
gt ALt AFS X 20t Bi|o|E 1t Ti|o|E 2ot ti[o|E 7te| WAt &0 L
= A Fo| Z™ELICE
M &
ol

HE CHE A AWS St EL|CH ZEI2 070 MEE
z

Y E2 Y Vet ohHE & M

gl ol= g} 270 CHEH &HAIE 7HK|D HI 2 =9t ofZE|FHo|ME A&t AlEHst Y

&LICt 2HE ZEof CHEt RMIE LIS 2 ot 75t =5 7ts8hohE H™ AwS B8 M-S BrEsh
AR,

CHT 2 2104 ZE(LLM)

LSt 80| CO|E{ol M At ERAE B B Al 2RQLICH LLME2 ZEol CHEt EH, 2M 2<%,
HAEES CIE Q02 Y % 2rd1 Z2 o2 AT E =™-E = JU&LICH RMEF L2 O
T2 Qo] ZEI(LLM)O|EF FAURI7IR?2E HZE5HML

CH++ = Ofolz 2ol
300CH O|& 2| MtH oto|z&|o|MLct.

LBAC

clo|= 7|gF M4 KoE H

2 2oiste 2ot 2 AR ULICH REAMIE LIS 2 IAM M

Z| A HE



https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-aws-environment/welcome.html
https://aws.amazon.com/what-is/large-language-model/
https://aws.amazon.com/what-is/large-language-model/
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#grant-least-privilege

0x

AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

Z|H &&(ML)

THES Q1A W SHao Y MEIED 7|HS A Q1T KIS0l B KHLULICH ML AHE QIEfY
(IoT) GlOJE{SH 22 7ISE GlOJEIE 2A15tT stastod THES V8o SH 2 Y Mz
RHMIE L2 717 Bta g AR AR

712 g
HEHX[E FE5HM

29]of
ZFE 2ot T ZalolHAIE AHSHE S MAE AZEYo{LIcH BRojs HFE] AlLHS
YastLL BIZE HEE SES L RE AMA HES HEY 2 laLich Bejoiol o2 i
olzi2, ®, B0, E20| S0}, Atolglod, 7|2 So| et

AWS MH|A = QlZet AE, 2 AN X E2HES AWS 2U5tH ALEXAtE A= ZQIE
HM|ASHO C|O|EE MBSt ZHAEL|Ct #2138 MH|A 2| 0 2 Amazon Simple Storage
Service(Amazon S3) ! Amazon DynamoDB7} I&LICt. 0|8 F4SHE MH|ABITE §LICEH

MZ A~ AAR(MES)

4 1o

HAME o T oM M FL = Hetsls M Z2ZMAE FH, ZLIEHT, EM3 A HMoqst
7| fIgt ~AZ E 9o AIé'?z*!.%!L—IIZF.

MAP

Migration Acceleration Program= & Z35HA| 2.



https://aws.amazon.com/what-is/machine-learning/

AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

MCP

D HEAE TREZS HEGAML.

Model Context Protocol(MCP)

OfO|ME Zt27? E4I2 8t AE| HIXME T2 EZQLCE.
MCP At

DEHAEHAE T2 EZE Soll otLt 0|&f o] T E &5t AMH[ARILICH

HZHUE

CTFE MM T EF AMEES R OIS ZHE Q5] A E AAStE TR Z2 MA QL
Ch HAHUE S &5 Al RHAMHo 2 Zrststn 7iM6tE F7|uIct REMIEH LI 2 AWS Well-
Architected Framework2| H|7{L|& 58 & X5IM

2 A%

ZEol U0l gE| AHEHE AWS HH AN elst 2 E H™E. AWS OrganizationsstLt 2| HH 2 & H
of 3tLto| =X MOt & 4 Q& L|Ct.
MES

g HAZstMR.
HAIX] 7 2174 B4 ©SMQTT)

2lA&A KM eFo| U= loT ClHtO|A O CHEE HIA| 2 75 I E 7|2 2 o= FZ Machine-to-
Machine(M2M) &4 Z2 EZ ILIC}H
OtO|Z 2 AH|A

T2 XA Elol ARSHE ATE S| AMH|AL|CH
HIZL|A ZolLt 7o, B+, B4 59| 5t &
& LICH OrO|3 2 A{H|A LS| O|Ho E BN, R
2 S0| U&LICt RHMIE L2 AWS MEHE|A AMH

|2l

04

0
em
>
Y

i
Ofm

gl__l

Ofm

>

9'|_|

kI

mO

rc
1

m |0
on Hu
< 1o b

Olﬂ

2|70l Z2HAE 00| ZMH[AZ Mdete SE 74 248 ALEstod of ZE(70|M
HZ gALICH o|2et oto|Z 2 MH[AE B APIE AF85tod & Ho|El QIE{H O
AErLIc o Z2l7olMel £ TS0l CHeh =201 %7 of ot 7= el Zf oto|a =
E A zHY =+ UELICE RHMEF LHE2 0llM O0[F 2 MH|A T3S HZE

I'IF

m

73


https://docs.aws.amazon.com/wellarchitected/latest/operational-readiness-reviews/building-mechanisms.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-integrating-microservices/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-integrating-microservices/welcome.html
https://docs.aws.amazon.com//whitepapers/latest/microservices-on-aws/microservices-on-aws.html
https://docs.aws.amazon.com//whitepapers/latest/microservices-on-aws/microservices-on-aws.html

AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

Migration Acceleration Program(MAP)

Zx0| FEHLC R MeErsty| Qs Z2E 2% JIHe THSD 7| 0h0| 230 HIS S A3t
£ ol 20| Sl HME XY, IS W MHIAE MBsHs AWS ZE2IHQILICH MAPOE 2174

oro|zzeio|Md e Ea U Ql oto| e o]

Al oto|zefoldE MAM HAloz A™ g
£ &7 ME7} ZFE[of AU&LICH

o —_
M AILIE|2 & Rt&S3tst 7H&3 st

CH++ = OfolzzeflofM

oHEZZI70o|d XEEC|0| CHCH+~E Q0|2 E Sdll E22tREE O|Sste Z2MAE, ZF fo|E
oM o B2 o E2|70|M0|  WHE £ 2 O|SELICH O] EtAo M= 0|7 EHAH |0 Hif 2 2
Attt mES ME5to B, EF X ZEAM|Ao| Oto|aEo|M MER|E 7350 Xt S8 & 2™
gt M3 2 Sl ! 2= oto|asl|o|ME ZHASELICE o732 AWS OFO|Z1E[0|4A ZEFof M|
R EhA L CE.

oto|zalolM HEZ|

=
S
a

2l
i

AtSEHE D B

g
>
|

Olm

gl__l

¢|3 2 oto|aso|ME ZhAastst= CHo|s Bi|lLICE otol

f
HL. O /T
afold HEZ| Bl Yo Z AZEIENM Yots 2Y, HIZLA EMJF A AKX} 01O
Tglo|M AX|L|od, 7HEkR}E, DevOps T2 7H7F Z&HELICH AE{Z2to|= o E2|7io|lMd ZEEZ
29]20~50%c &2 HMZ WAooz %|XMete £+ e e s MEHoZE T E|of YU&LICH RHA

& L2 o]l 2E= MEQ| Z2Et L 0to|adolMd HE 2| 7t0|=¢f 0to| 12| 0|4 TE 2[o| CHEt

O XK =
R EL IS [=)

Oto|=1ei| ol MIEtH| Ol

olo|aBfo|ME t25te Ol 2R3t o Z 2|70l & Mo CHEt ME ZF oto|2gy|o|M ZHEd o=
MZ CtE oto|zzio|Md HIEIE|O|E| MEZF 2 EfL|ct. oto|aeslo|M HIEIH|O|E{ 2| o 2= CHA
Myl Hot 7 gl AWS H|&o| Ql&L|Ct.

oFo|z2j| o] mfEd

A& El= otolzefol4 T2, oto|eyol4d CHf, oto|2 2ol ol Z 2|70l EE= MH|AE KA

o
5| MYEst= EH= 7ts 3t 0ro|a oM = lL|Ct. 0dl: AWS Application Migration ServiceE AtE
§t04 Amazon EC22 0fo|18|0|ME BlZ AEIStLICY.

Migration Portfolio Assessment(MPA)

AWS 22t =2 0to|ado|MstE HIZLIA ARIE ABsHY| /et WEE
Lot MPAE At ZEEZE|Q B/HMH HE 72 =8, 7H9 M, TC
HIE 244)et ofo|zef oM H=l(ofZ2|A[olM CIolE 24 X CIolE =&,
otolz ol M= X1, ol 7H&)g MBS ELch MPA = (222
HEESAPN ZtEL] ZHEET RFERZ ALEE =+ J&LICH

2

e 2etel =37
o|zzflo|M
Magst,

E AWS #

(][]
rir

,

_

okl
N

T:I’r
b o

ko WH T oH

e 2 O



https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-factory-cloudendure/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/migrations-phase.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/migrations-phase.html
https://mpa.accelerate.amazonaws.com/

AWS Glue Apache Spark %F40

oto|zzeilol4d #EH| &l BIHMRA)

AWS CAFE AtE35lo
Al E| ZAX 2 3

#=H| 710l

Ly

ol
oto|zelofM HMEf

QA REEE AWS Z2RE

20{Zlo| 7R &=} z&

|'-\0 —l—

2 =
=

ZHx0) oFxie

FEHOI| CHEF QIAIOIEE T,
e T2 H|lAQL|C RFAIEF LY

M m2Fo| &1 Hmy| THA| QL

- - —1—

==
RQ'.
[y

.

S

Fo|z22 o]

2|
=

L|C}t RIM|E LHE S 0|
SHAI2.

o|zgio|Mst= ol AF8 &= ™
%}04 CH 2 ofto|2d|o|Ad 7

=2
E

I’i.) of Z 2|7 0| M

Oh
Nis

oL
K>
rm mjo
I ik
S Ao

0]
N

M|kl

ol
a

Oir

m
LOL

0= ==

Z X o ZEl7H ol
ofZE2|7o|Mel =
B7t dot= oY o7
2 3l oofE A
2|7 0] 0| #iCHE}

m
i
s I [

A

—_

10

A ->.L' N
mm m
glzl
P>

m
-

H

0%

[

0F St 0

0z
> 1]}
o =
ok 10
ol
Kl

A M
~ =
als
o

I

0O @
- —
>
s

_|

ol l'.u_

NN =
4o ™
|l
Jor Hu

(o]

NN

M

—

IIIH
o

1z
=0

2= o E2FH olM(E

71Ut HEE ZRMAE
E2i50/Mofl= 2 7hx| EFEO

MM A2E =

LiS

A O|lA
g+ Us

MPA

L|Ct. RbAIEH

Migration Portfolio Assessment&

AE

Yatlok gLIcH 2
Lt 7fdstE A of SESiELICH ol

0%

~—"

5t04 EF MH|A R A-E|= o Z 2|7 0]4
| A& LICH & oHZ2|70|M ZIsofl ChEt =27t &35t A of

E Hio|ATH HX|H H=2[4 o Z 2|7 0lMe] 7|sE FTIHstA
=XIE st 2Is 0to|T 2 MH|A ot 7 [RIZE ALS

S Olo|aEMHIAR B=2|Al % E5HE T AL.

Al |t 224 of

=
T

A
=

Z5hMIR.

MQTT

2

HAIX] 7

75



https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-modernizing-applications/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-assessing-applications/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-assessing-applications/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-decomposing-monoliths/welcome.html

AWS Glue Apache Spark
HE[Z2HA 27

St o F (27 ol&te| AL & StLt 0o F)2 MMste ol E=20| £l T2 MAQIL
C}. O| EO-I ML E':é' |'O| M &2 MQI7I2, AASACI7IR, HFOHEQIZ7IL? =0l 10| 7+E
HAE A= ME HE=E FUAII? Bt EE2 £ ‘BA'%L—IEP.
HZA 7ts8 Q=
ZZ2HM I ZC0of Cist 7|E Q=ZetE HOIOIES T =Hste ZEQULICH gt AlZlM gl
& 7t5M2 =0]|7| {8l AWS Well-Architected FrameworkO| ME 8473 E7l56H QlZ 2l E 2
AMEHZE ARE g HEELICH

O
OAC

Q2| El HM A K0{E
OAl

At X

A RSHMI2.

= A _9_
Q@ Z2}ol oFo|2ed 0|
glo|ado|lMd ZEMA T AA I 27 SEHE|= oFo|2g|0|M ghede
X| B7IE H5tH YUMo 2 21 S Q5HK| 2
ol

OILICH O] HHES 718
I =2 =0 AR EL|CE.

=

S

E[)
02
o
]

mjo
ook
b
Q'I_l
x
FO

OLA

28 +FE HAS HxotM .
22+2l

otol|=zzei| o]
AL QHE2EE QR HEZ TEStX| f 1 CHet A|AE0| SAStE 0to|228 o] Y el
Ch 13220 AZE ol Z2[7ilo|d2 oto|z ol

s

B0IE A& %S 4 e o wye
EXI AE EE 2488 S

(= -
= £HHSHO QMo 2 S Qdt T 2EM I 2o AF=2E L C}.

rr

ofr

76



AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

OPC-UA

Open Process Communications - Unified Architecture(OPC-UA)E &I X 35HMI2.

Open Process Communications - Unified Architecture(OPC-UA)

A XHSEHE 28 Machine-to-Machine(M2M) & 4l Z2 E Z|L|Ct. OPC-UAE= OI|O|E &3 3},

=
& A HEF Fo{ MAHof| 2#E &5 28d EES MSELICH

24 =& YA (OLA)

MHIA =Fof ghet A|ef(SLA)E X|det7| fllf 2T IT 2&O0| MZol|H MSst7|2 of&58 L&
2 HES| st Alrdu|ct

24 &H| 4E| ZE(ORR)
CIAEE Q! ERHA EHoHo| HRIE oldlf, W7t tE= o 5tHLE E0|= ol E80| &l EE A3z
AE 4l gtad o AF|QIL|CE REM|EF LH& 2 AWS Well-Architected Framework2| 23 &H| AFEl
74

/™M 2 E0oM &350 A 2A
QILICH M= 20kollA OT & ME
S A L|Ct.

°
=

o
o
[N
(=3
x
o
02
mjo
.?nl_'
)
l@
Q'I_l
rr
|E
HU
=
|>
Hu
EX
o
&
Lok
pal
ofn
\_?L
e}
Ofm
o
mjo
4>
e
o
rC
[ul
pal
=
ro
-

Z& | 2Eol Cigt ZE o|HEE ZZ AWS CloudTrail 3H= AWS H|H oM MAE FXL|ct
AWS Organizations. O] EH|Y2 ZZ&|0f &8 ZF AWS HH of d&8E|l1 Zt AYo| &2 FHME
LICt REAM[EH LI& 2 CloudTrail A A{Q| Creating a trail for an organization® & X5t & AL

A X 874 #2|(0OCM)

A, 23 9 Bl B M SCHstn ThIIMOl HIRLIA HAlg BE|ET] 98 ZRIUY 2 UL
C}. OCME w8t a2 Jhasiein, BE7|x EXIE siHelD, 25 U XM WslE Fr oz
M ZE0| M2 AlAE o HM2te FH|stn MEEY + QTS x|ELICH AWS 0to| 2ol &

oM 2O M ZEME| LR HA 45 HEofo| ZAUYIE 0124 Ji4 st T B

LIch XEME LIS ALS 710|= 8 B E AR

) 77


https://docs.aws.amazon.com/wellarchitected/latest/operational-readiness-reviews/wa-operational-readiness-reviews.html
https://docs.aws.amazon.com/wellarchitected/latest/operational-readiness-reviews/wa-operational-readiness-reviews.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-operations-integration/
https://docs.aws.amazon.com/awscloudtrail/latest/userguide/creating-trail-organization.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-ocm/

0x

AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

QE|T HM|A X04(OAC)

CloudFront0i A Amazon Simple Storage Service(S3) 2HXE E55t7| I5] HMAE M Etet=
T2 SMULICH OACE AWS KMS (SSE-KMS)E AM2 3t BE MH &= 9535 AWS 2|59} S3 H
Zlof 8t % PUT L DELETE LH0IM 2E S3 IS X|§HEHL

QE|Z! HAM|A ID(OAI)
CloudFront0i| A Amazon S3 ZEI=
5l ™ CloudFront= Amazon S37} Q!

X CloudFront HHZE S35 AMEF S3 H{Z!
HNA Mo{E MI5t= OACE £ 2.53}/.;!“9_

ORR

o|>| o

o AL O
2Y 7=

2 &(

HZsML.

ot A1) VPC

II

0P>

AWS C+E HH ot Z|=x{oi A of Z 2|7 0| LI AlZE HERF AZEE *{Elst= VPCYILILCH

AWS Security Reference Architecture0| A= OHEEIA|0|MI} 52 QIE{H! 7+o| QFateF CIE{T|
O|AE E5517| Q5 QHIRE, ol RHIRE L A VPCE WEQT AHE MdYE g HEE
L|C}.
P
&t 8A|
AMEXRLE A& 0| 7tE = U= =|CH HEFS AHSH7| f/5H IAM 2o FAof HAZ k= IAM 22| H
MLt REMIEE LIS 2 IAM A S| HEr BHE HZstAAR

7HRI A HE(PII)

z|% 27U CHE 231 ClO|EIS} B 2 XIS W JHRlo| Mg BEIMoE B et of A8
4 Qle MEULICH POl 2 & 08, F4, ¢33 ME Sof g

THOI Al HEE AESMS.



https://docs.aws.amazon.com/prescriptive-guidance/latest/security-reference-architecture/network.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html

AWS Glue Apache Spark 210 M5 Tl 2] Al

Zcol=

SEtcolM B 2 JI52 MBsHe S 0H0|LROIMT} BT 5112 TR sHe Y| A
HolEl BAlgLIc B0l e AT2IE, AHSEHE HS FE HOIEE BHS eyt o T
B Z2HALL A @oro] HEHE F 4 laLic

PLC
Z2aefd 7ts EH HEERHE HESHAM R,

PLM

X4 %H
o T
Tt Ho|(ID 7|k HA H X)), HMA =A XE (oA 7[E HE FHX), AWS Organizations L &
Elo| B E AHI'Hol| CHEr =|CH HBt Hol(MH|A Ao HA & A9t 22 &2 sd8E = U= 2A
Lt
Ct=04 X[|&4d

CO|E{ HMA THE] Ll J|E} @F AIEE J|Eto 2 E2|X o 2 00|32 2 MH|A Q| H|0|E| AEE|X|
7l MEH Olo|a R MH|A 7 SLUSHH|OIE] AEE|X| 7|22 AI25tE AR 73 2X|7F eh A5t A

Lt 450l MetE = JU&LICH 27 AFZ ol 7he ME s ClolE MEAE ALS st 0to|3 2 MY

AE O €A #stn st HEHE £ + J&Lich

oto|efo[ME &6t 7| /s o EE|FH0|M XEEE|RE AM & EMstn 2M=QIE Hete
1L

Z = MALICE RHAEH LIE2 0to|1ei|o]4 #=H| Ef B7HE HRstMAL.

EFabN;

=2 & WHERE HOil = true = false& BHetsts HEl ZHYLICH
FACHR =X}
ME T™of| HE|e| oo|EE EEZst= ClO|EH|o[A A2l =23t 7| L|Ct o= A ot A
CllO|E{H| O A0i| M HA 5t A E|5HoF 6t= CllO|E 2| &o| 21 HE| 50| o ELct
0| 2 24 x| 04
O|HE g X|st=F A E 2ot Mo{L[ct. o] Mo{z HER=of Cigt FE HMALE &
| A ¢x|ste ol 20| &lE 1xF go{MUL|ct REMIEH LI 2 Implementing security

controls on AWS 2| Preventative controlsE & X5t AAIL.

79


https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/preventative-controls.html

AWS Glue Apache Spark 20| M5 F'2 2 Al

2ok Z A
aHolg £t T BlAL0| HMAF 4 AWS =0 HE{EIYLIC 0] HEEIS Yoz  AWS
AR IAM 28 = AFSRLO] £E ASRIULICH REAIEH LIS S IAM MTBAMO| %38 of U i
o Hot FHE ARSI,

WOl M Hs S M
S N Z2 AN i HEE masts AlAT Ax|Lof=olAMel B WAL

Amazon Route 530{|A{ 3Lt O|& 2| VPC L =M@}t 3+ = H|2lod CHEF DNS #HE|o| SE 5t &
ol CHat HE7h 27! ZElolULct XEMIEH LIS & Route 53 ME A2 ZEI0|S! S AR ¥

o O
(=2~ =
A2 HXSIAAIL.

M |0

7 0|Es 2lAAo HHZ & XIS E A E EoF Mo{L|ct o|248t Moz 2|lAAE T2 H|

XMJst7| ol 2|AAE AMELICH ElaATF KMo1E E45HK| e T2 H|X'JE[X| E&LCt.
RtAIEH LI 2 AWS Control Tower B A Q| A0 & E 7I0|=EE FZ 6t E ot Ao 7342 AT
oY ™ Mo EHZEFMR. AWS

—

ME =% F7| ZE|(PLM)

Z2IY 7ts =X HEEF(PLC)

MZE 2okolM 7148 ZLEIYSD MZ Z2MAE S8t 1L oHEH0|T HS210] Fof
o HFE{QLICH

ZEZE ol

BLUMEEZEO EHS OIS ZELES UHOR AS S0l O L2 SES MNELIC 0 7|
M SRR EJAIE 59| EHATE L AL} o] SEHE HENOR MR THSHAL 2R s
Gl ASELICH 018 Sof 2Y SEo| ME I B2 MMt 2ot MESE|D JHRIsHE 2
18 g 4 s



https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html#id_roles_terms-and-concepts
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html#id_roles_terms-and-concepts
https://docs.aws.amazon.com/Route53/latest/DeveloperGuide/hosted-zones-private.html
https://docs.aws.amazon.com/Route53/latest/DeveloperGuide/hosted-zones-private.html
https://docs.aws.amazon.com/controltower/latest/controlreference/controls.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/proactive-controls.html

AWS Glue Apache Spark 2210 M5 &'l =& ALz

7t8Et

CIOIEHMES| 7R MERLE RI2| AR} 2t = H = Z2MAQLICH 7183t= el HEE 2

[ =

Z0| 2 = U&LIct 71E3HE H|o|B & 04%5| 7Rl Tlo|EH 2 k= ELCH

_._0 LE” T AAE

HIAl/F 5= (pub/sub)

0424 OO Z MH[AMM HIS 7| S&IE KIHstod & du SHES 7iMdete HEHULICH HE
£o4 0to|3 2 MH|A 7[EF MESO|M OFO|Z 2 MH|AE= CHE OFO|Z 2 MH[ATI F5FE £ U 7'(H
‘ol O|HIE MHA|IX|E HAIE = U&LICH A L2 HA MHIAE #Es6HX| f 1 M 0t0|3

MHIAE FI7HE = U&LICt

Q

el A=
SQL A HIo|E{H|o|& A|AEI S| H|O|Eof BMASHE O AHS El= HHEo{t 22 Y7o B
2LICt.

{2l A= =7

& %548t Z2 30| HIOJEIHI0lA BHS WHsy| HECHF 2IMo| A
Ch. S|, M AR, #7272 Tetole] shele U o olEfHlolA Al ¢

R

RACI BHER|A

Responsible, Accountable, Consulted, Informed(RACI)E & Z5HA|2.

RAG
M BY S RESML.
24 49) of

N7} 22 = W7 K| AFE AA=HO|L CI|O|E{of| CHEF VMAE XIEHFIES
flo{lL|C}.
RASCI O|EZIA

Responsible, Accountable, Consulted, Informed(RACNHE & X 3HAHI2.

81



= 2 AR

AWS Glue Apache Spark Hs &
RCAC
3 91 93 AMA KOIE HESMR
71 M SHM&
71 M8 82 MEEI= HIo|EHIo|A L] AFZLICH REIE 27| 8 SN2 2 2t stoq
7|2 olo|E{Hio|A0| EEE EY &= /U&LICH
2lot7[HE
7TRE AZESML.

Recovery Point Objective(RPO)

OFX|2F Clo|E| 57 Al o|F S8 &= ZICH AlZFULICE olof| ket O X|2f |7 Al MB[A

B Atolof 3{E = HIO|E £ 42 7tF k= He7t Z-EE L

Recovery Time Objective(RTO)
MH|A& SEL MHH|A 52 ALo|o] & 7hsEh X[ AlzhlL|ct
2| HE{Z
7TRE HZSHR
2|%
X|2|1M PHeio| AWS BlAaA BEQILICE ZF AWS 2| = LHZAE M, otEM Al 524248 XS 57|
fla M2 Ade|z(n SR ML RhME L8 2 AHAM ALSE = = AWS 2[X X[HE &=X
SHMI2.
3|
TRt 22 ol Fst= ML ZI-HLICE o & S04, '0] &2 Lot HEE&?'Els EME &7 2Isi ML
TE2 MUY 3[F ZEE AME %+04 Z=EHo]| CHSH 47l Abal(od: )2 7|Eto 2 FEHo| ofol 7t
Hg ol5g 4 Qe
2lzAE
7TREZ AZESMR.

SISIES
g2 ZE=HM BFEoE S4A 7= St

82



https://docs.aws.amazon.com/accounts/latest/reference/manage-acct-regions.html

0x

AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

KHHH x|

7R XML
ey

7R XML
KH=*OH

7R XML
=942

STl ME et AL BB ST 4 2= B2 OIM JIsLI TS U KsH ST E
AWS 2219 C0lA] 5 2I2tE A2E 1) Qebrel 12 A RLIC) HATE LISE AWS S2C
=9i2ig HEHML.

2|AA 7|HE X424

Amazon S3 HHZ!, AEZQIE &t 535} 7| So| ElAA0 AZE FHAULICEH o f ol EH2 HAl
o4

= o 1 -
A7t HEE Eot A, X[HEl=E &Y & SFSHok st 7|EF ZUE REELCH

O
(@)
>
n
c
L=
D
o
=1
=
(@)
-
3
@
e
=
=
|m
I>

RACI(Responsible, Accountable,

oto|a B0l & U 2EHRE 2P0 Fodste ZE Ao & Melg Holst= HERA
QlL|ct. OHEZIA O|ER2 HEZA C , O|AL &4
M x

CHE Ao

ot 7|Z 0 M ot HLE #-E%iel ol |E% st =S MAE 2ok MofL|ch RtMIEH LHE=2
AW801IA‘| Hot xjo] 73| CHE Mo1E

|
l]"'
™
Q'I_l
x
FO

retain

SES Ms7| ol LLMO| #& ClolE| 44 QJFo] Y= AlZIE 4 = ClO|Ef A8 AZal
= 4448 Al 7|2 LICH Ol 8 S0 RAG 2EE FE[0| X|A 7|4 = ALSRE K| o ofEfol o



https://aws.amazon.com/resilience/
https://aws.amazon.com/resilience/
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/responsive-controls.html

AWS Glue Apache Spark Z¢do| 8 F'd 28 Atz

B AIBHE ZAIS £3E 4 SLICH XIME LIS S 24 57 MM(RAC)0IE 201228 &

EESTEEEETENIS

ok

SARZE X ZFol| HMAstE HE HS oA BHET| 2ls ZoF &

0%
pla)

)

2
-_>£

>.
Pl
2
T
O
>
o

=

HMA TE|0| HolE 7|2Xo|1 et SQL E3AIE AFSELICE RCACE & Mt & otA3

RPO

oHE

[ |
S srelg £ ¥t O LR UM 45 TE KIS WALIC Yitsoz OFg0| L b
= stojo|Lt MAHE ZHAssty| Yol A= s L

SAML 2.0

LS -

B2 ID MBS U&|(idP)ol M AHE5tE 7HEE EEQILICE 0] 7|52 AF& 3 218 SSO(Single

Sign-On)& AWS Management Console At& & = AU B2 A At ZE|0| ZE ALEAtod| CHEH
IAMO| M AFEALE AM5HK| et Do g:ga 7{L} AWS API 2td2 S £E = J&LICH SAML
2.0 7|2k HH2{|o| Mol CHEt AEMIEH LHE 2 IAM A-B Q| SAML 2.0 7|EF HHEi0|M HE & & =X
SHAMAI.

SCADA

84


https://aws.amazon.com/what-is/retrieval-augmented-generation/
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_providers_saml.html

AWS Glue Apache Spark ¢

__o._
ol

-

od
H

|LICE.

1k

o

AWS Secrets Manager?|
HFAlO

ofAlel M2

LH& 2 AWS Secrets Manager &2 A 9]
o

=]

§

—

=

&L|Ct xHA
A& X[ od

ol
RA
ot =

©°

A
19 4

Hl

A e 2 A EoHE T

Secrets Manager
H oF Ko

ol

10
[N

o
0l
ol
o
X0

of
__A—I

160
m
&l

oF

I 4| 7kX| £2F X0

X0
— =

X, CHE, MA

HF 7}
o, =

of

—

—

Bt 2o Ao

T EELc

L=

il

NO

od
H

2 BlAA K|

of
s

I MAULICH o 0|4 ER5HX

—

—

£ =0

—

b x{&tad

—

S

of CH

0| 07|

i
1o

ol

Al
il

P 2040| Hot & Ate| 784, 7

3

EEN

H,

=3 2 MH|AQILICH SIEM Al

Edl
=

LICH

gl O|HIE ZE|(SIEM) AlA
2l(SIM)2t 2ot O|HIE ZHE2|(SEM) Al

A2 M, HESIZ, ClHtol& & 7|BF £AA0M CIOIHE =&, 2L

I.

EEE:

o
[l

=
=

on
Lo

-,

ul
olo

—t

ol
H

85

=2
[=)

AWS HE ot x|o
F7ALE 7tE Y

.I
5t
=

o

S

X

= CH
=

=1

CcC
4

F7ALt

©°

18

©

tod

©°

I.

ClolE] & = 3.
—

=

|.

—

=

A& CH

HE 2202 A8

=

—

AWS AH|A of 9

—

—

o

AHSste EHot mEd Al
=

(SCP)

H

2 E[XE7E AL

I.

—

=

.|

—

-

535

o
AWS Organizations0i| &8t =%|o| 2

CHA Ol M CIO|EHE 4= A5t
Cl. SCP

LIct. ol

MH & 2
MH|A Ao


https://docs.aws.amazon.com/secretsmanager/latest/userguide/whats-in-a-secret.html

0x
oIr
3m
or
H
nE
>
=

AWS Glue Apache Spark %F40

A X|HE £ Y&LICH RFMEH LHE 2 AWS Organizations A AM2| MH|A Ao HAES & X3
M.

URLY |EFAWSA‘IH|* A=ZQIEE ALEstod CHY MH|AO Z2Teid
o i

AloZ QdA% = QI&LICH REMEH L2 AWS it BT X O] AWS MH|A JIEZQIEE X354

MH|A =ZFof 2h8F H|2F(SLA)

IT 40l DI MBot7I2 G458 LIS(Oll: MHIA THS AlZH L A5)2 HAIRH AlgklLic

MH[|A =& X[E(SLI)

MHIA ## XEZ FHEE|E MH|29| SEE LIEtLE SE KZELICH

Sot9C ot U FH EHE AWS 2I5 BREHE MUS MTsHE ZHULICH AWS £ 22H9
EolBotg EHESE B, ASKHE BERCo| Hotg BEELICH AME LIg2 BS MU B
=

A L BElE M AL TEEHL AR EIE S2IEIX| 262 Al HEEIH ol
SIEM

Hot MHE gl o|HIE &2 A|AHEIS 32X

M.

ol

£ ol M(SPOF)

OfEE|70|ME SHAIZ = U= oHEE/7Iolde| St HU 714 A0 M Ydst= oL



https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_policies_scps.html
https://docs.aws.amazon.com/general/latest/gr/rande.html
https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/shared-responsibility-model/

AWS Glue Apache Spark Z¢do| 8 F'd 28 Atz

SLO
MEIA 27 SEE BESMR

28 o AE 2
HOie Z2MES ST 55| 98 HHYULICH MES 75T ME YalAvt BolwH
s4| go| 22 Elo] M2 KE 2ol BHSo{ZILIC OI8 S8 ZAl0| AFI MulA FRE £
SHIL, JHURF MAHASS HMBHT, A3 HAIS KIHE 4 UALICH RMIE LIS S AWS SEtec
oflf OHE BIFHIOIMS HCHSL 5| I3t EHHIE TS AR FESHML.

SPOF
Crol OiE S A TSML

AEF AZ|OF
sHLtol 2 HE ElolES A8 5o EMMM £ SXE Cl0|EIE ME ST st ol4tol of &t
AH2d EO12 S ALB 5104 ClOJE| 4448 ME3HE © | EfHlol& X% TELLIC o] REE HOE
21015t 2 A0fM EE HIALIA QIEEITA SHOR ASSES MAEIMELICH

Strangler Fig THE

= MK AAR 7SS HEM2Z ChA| st nAsto 2=

BIZHAl Al&EE H7E & U

A

2|4 A|ARIE HCiEso| @B M2 WAL ol HEH2 F8tu 20| 4R E Kigt A5 sFE S
5t CHAISt= Qo HI< B LCt Martin Fowler7t 2 =24 A|ARIES CHA| 24 E f /RS 22l
St o= ol g EURM&LICH Ol IS MEst= W | o= ZiE||O|L] 2 Amazon API
GatewayE A& 3104 7|Z& 9| Microsoft ASP.NET(ASMX) ¥ MH|AE MZTIMo Z $CiEt6Hs &
B2 HZTSHAIL.

PRECT
VPCO| IP &4 He{ULICH MEUR2 B 718 FJof| & FsHofF &LCt

#= Aof 2 HIo|E &5 (SCADA)

Mz 2okolM stES 012t AZEQ0{E AFEst0d S 2|X Attt Z2HM 5fdE ZLIEE st

—_—

AAEIQIL|CEH

stote F5st due|lFLch

ok

=3t 7|2 Al235l0{ H|0|E|E A55tstn =

87


https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-phased-approach/step3.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-phased-approach/step3.html
https://martinfowler.com/bliki/StranglerFigApplication.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/

AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

MBA &2 HEE AlZaolMstod HMH B E HXIstHL 858 ZLIEZstE A2 T
el AlA™- HIAELICH Amazon CloudWatch SyntheticsE A8 3104 0|28t EIAEE Mg

tags
AWS Z|AAE T M5H7| 28t HIEIH|O|E V&g 2 ste FI-2f Ho{YLICH EfIE AFE5HH 2|4
AE &2A #E|, Ay, He|, dM, ZE{>2lg & U&LICH REAIEH LI 2 AWS E|A A0 EfT K|
HE F=EsIAAR

CHA B
XE MLOIM o &S5tedE 2o 2, 21 Bt &HL|Ch 02 S04, MZE MM A CHA B =
N&E Z2&d £ Ad&Lict

XFo4 2=

o B — B B |
2 M MES FHEE O AEEE TFQULICE 2Y SEols HE 9| 72 2H=2 5

OF & Ut 5Q] B2 0| ZBHEI0] U&LICH 2t UB Kol CHEH 014 22 AlZH ARK U Y &

= U= CIOIHE XMBste ZLch &3 ololEol= ME ol Z& E|o{of &L
2 ¢ dio|E{olM CH& (ol Ested= H)oll &= Clole &8 oHE
£ Yxst= ML 2Eg EHELICE JH kg ML 22 S ALS5tod Ch

OOIHETL QIF AAR0IM ZtHE +st7| flol ZEE + U= &+ = APIRILICH



https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch_Synthetics_Canaries.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html
https://docs.aws.amazon.com/tag-editor/latest/userguide/tagging.html

Transit Gateway

9
I
Q'I_l
rr
nl
Ral
0lo
et
1
30

VPCS 2Zh0lA HERIE &35 =
3t LI 2 AWS Transit Gateway A A 2| T& Ho|EQ 0|2 Foig]

ElIa g EZ

HLR7E 715 BRloIM 222 7158 FH5D HIAEE TS ST HZ AES 7|2 2@zl
Htahs T2 WAILICH Ol 7|2 Baxls JHY, Z2HM o/ U ZREM B 2AHe
2 3EEU,
NEEE TP
7; oM EHodS AsHst

A& XHE CHAI5H04 AWS Organizations 2! HE HHM =
Heh MulAof HetE FofgLich AEE = /e MH|IAE =

e S ddsto] BE| HUS FAELICH RtM[E LHE2 B ALl CHE AWS MH|ARF AWS

Organizations &7 ALE 2 & ZtMIR AWS Organizations .

E L
"7 o

ENAS EMHE o] HAES= WLICE o & E0, &
C 4 X

OIE& MEE ddstn cllolEE F7IE Ot S ChEh dHolA 0|24 BH7H|E ofe 'H Er=55tod
DHg 2XM35te WASE ML 2ZEE EHE = JU&LICH

IR} & To|H S8t A2 DevOps &, IAF F & & 2= AZEQo] 7igtol| Qlo{ 7S 8t |
Mol BE HY 7|3E EMELICH

EFAM
oS ML ZEIO| AME[HE XSHE = Us BEHE S HLE E2TSHHLE LE4X|X| &2 HEE LIE}
Lie 7HElLIct 28 AMolls F 7HX| 80| U&LICH QAR S5 AM2 MEHXo|n 2T
$t CllO|E{ol| 2|5l EMst= B, 2048t 28 A2 O|O|E{of| LHRHE | =2t 22| dofl o3

gk MetLICE

u 89


https://docs.aws.amazon.com/vpc/latest/tgw/what-is-transit-gateway.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_integrate_services.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_integrate_services.html

T 2 At

or

AWS Glue Apache Spark 42| A

0z

Vv

el
AEEXKIE Elrotl 52 A7V /ol B HOlOIE = HE| HYE +st= Clo[EH[0]
A f | 2el HHcH
EH7Z o

BlEXEE|0] A4 TE WA LS WH AYS FHeE ZRMA W ERULCH

VPC I|04Z!
ZZIO|El IP FAE ALE510{ ECHEIE EIREE £ UA St F VPC 2o AZAL|C}. RpAISH LY
22 Amazon VPC MEEA Q| VPC L|0{Z2/0|2H78 & X 5HAIAL.

Flokd
AAHE HOtS 2 AMA|IF|E AZEQ o] EEE stEY 0] AElL|Ct

2 7} A
RHF UN|ASHE 5|4 B CIOIEIS T e ste BT FHAIILICH tHIH FHAIOIA CIOIE IOl 1A
HAE 92 4 Y| H20 F HEalL ClAZolM g REC BELICH

# ool
AHF UN|ASHR| o CIOIEIILICH 0 ZF 0| GlOlEl #ElE me YetHoR HEs| =8

2|7t 518

ozt

AT B IB0lM AIM S $8sE SQL Ba LI
ATHE Q%18 TIH R & Ztol M A SO



https://docs.aws.amazon.com/vpc/latest/peering/what-is-vpc-peering.html

o4o| A

AWS Glue Apache Spark & Me & 2 Ata|

gz
17 CHEd o Z 2|7|0|MO|L} BHOllE 2 AM|A ZHO| HIZLA 7HXIE &#Esl=e glaA 2l 3 E B
IL|Ct.

Qg AEE]
gro|aglo|ld Z2ZHMENMH EH U MEE Y 6= 2F 28QULICH Z I3 AEERS S
O|X|Bt ZEMEQ|CIE YFAEZIS X|HELICEH o€ E0{, ZEEZ|Q KIFAEZI2 ZE|7
ol M=2] X|H, fllol2 A=, oto|zzolMd o IEfHIOIEi S GEELICH ZEEDR /3
AEZ|IS 0|33t xw° oro|zgio|Md AT AEZ0| MEStD, Oro|2d|0|MH AT AERE AHEHet

of Z2|7| 0| E oto|zefoldgfLct.
WORM

Write Once, Read Many(WORM)E & = 5HA]

WQF

AWS Workload Qualification FrameworkE £ Z35HA|2.

Write Once Read Many(WORM)
2IL|CH Het e
&L|ct o] Hio|&

GIOIEE e 1 A1 TO|E{7t X EHLE +HEIX| S5 stE &

AHSRHE T3 BHE 042 i HIOJEIS 24 4 K| BlOJEIS ¢
=4

=
A Eg[X| 2 S Etset g5z ZhELih

2EEX| &2
HEY +=

.|
=
o4
= HA

Z
MZolo| Azl

SEIE T

M=zdlo| Fefd

Z2M AATO| FHE ZE T F|OHAQULICH I3 BLIRHE Ol2{E RO £l MBS
of NAES TAY 4 USLICH HLRE BZo| A02 2N QIXIsHs ZL7t B&LIT

EiATE Sst7| s LLMo| BB E MSskx|2 Lol =& 0| &= oflA|(%)= MBstx| i &
XAl A8 35l0o EfAT E *{2IGHok ELICH MEA ZEZEIO| 1=

LICH LLM2 AFH 238 X

ElAg 0| SEEnt ZEZEQ| EXof el FetELIch F2F TS LT E HESHAM L.

=H— O




AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

ZH| oj=Z2|7o|M

L2 CPU W 22| AHS 0l 5% OIEHel ofZ 2| 04 2lLict 0tol 13 0lM T2 ME oAt Of
Qo

cigt o E 2|7 0|ME AME SXlste= ol Lt~ Lch.




AWS Glue Apache Spark 2Jo| M5 F'd 2 Atz

LICH MESE #HAnt 28 Foie| LHE 0| §Sst= dolls Goi

xciii



	
	Table of Contents
	AWS Glue Apache Spark 작업의 성능 튜닝 모범 사례
	Apache Spark의 주요 주제
	아키텍처
	복원력 있는 분산 데이터세트
	지연 평가

	Spark 애플리케이션 용어
	Parallelism
	Catalyst 옵티마이저


	Spark UI를 사용하여 성능 문제 조사
	Spark UI를 사용하여 병목 현상 식별

	Spark 작업 성능 조정을 위한 전략
	성능 조정을 위한 기준선 전략
	Spark 작업 성능에 대한 조정 사례
	클러스터 용량 규모 조정
	CloudWatch 지표
	Spark UI

	최신 AWS Glue 버전 사용
	데이터 스캔 양 감소
	CloudWatch 지표
	Spark UI
	Amazon S3
	데이터베이스 및 JDBC
	AWS Glue 옵션


	태스크 병렬화
	CloudWatch 지표
	Spark UI
	Amazon S3에서 데이터 로드 병렬화
	JDBC에서 데이터 로드 병렬화
	ETL 커넥터를 사용할 경우 DynamoDB에서 데이터 로드 병렬화
	Kinesis Data Streams에서 데이터 로드 병렬화
	데이터 로드 후 태스크 병렬화


	셔플 최적화
	CloudWatch 지표
	Spark UI
	조인 최적화
	데이터 스큐 재정의
	캐시 사용
	불필요한 Spark 작업 제거


	계획 오버헤드 최소화
	CloudWatch 지표
	Spark UI

	사용자 정의 함수 최적화
	표준 Python UDF
	벡터화된 UDF
	Spark SQL
	빅 데이터에 panda 사용


	리소스
	문서 기록
	AWS 권장 가이드 용어집
	숫자
	A
	B
	C
	D
	E
	F
	G
	H
	I
	L
	M
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	Z

	

