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FIEFRENKEEH TIHBIETAR AWS Glue T Amazon EMR {E##Spark SQLEf#EZE ., Spark
R LMEREREE |, IESpark SQLTEE BN ML, ELFABITUEBENFITARXTR , ZE
B LAMEA spark-submitm S EZSEERER. AEERPHP—LERE  BETURESHHE
Spark SQLEHMEAREXHIMEE. NIEMHPHEZRE R Professional Services AR E Spark SQLE
B EARNMENERE AWS AERE,
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https://spark.apache.org/sql/
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-what-is-emr.html
https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
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TERARIEEFFIRERTRIEE, AWS Glue EHE#® Amazon Simple Storage Service
(Amazon S3) REFIBENER , EREREVHRTRE , THBERE. RENENER. &7
LLi#EiB AWS Management Console, AWS Command Line Interface (AWS CLI) 2% AWS Glue API BX
B){E# AWS Glue Spark SQL. £# AWS Glue Spark SQLE 7 Amazon S3 fFirEEhRERIKE
B, AEREREENEREFRETNENRFIEF.

E AWS Cloud
>
&5
S3 bucket 1

with raw data

AWS Glue
with Spark

57

S3 bucket

with processed data

BEIRER , NIEFERALL PythonH Spark SQL() BEHEARAWS GlueSpark SQLEHPySpark., Lt
AWS Glue AR R Spark SQOLARNFZEER ., HARIEEZFER AWS Glue , BFRIEEHHN &
TEEtE AR Amazon EMR Spark SQL{E#



https://docs.aws.amazon.com/AmazonS3/latest/userguide/Welcome.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/Welcome.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html
https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html
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T EfREASpark SQLEMM EmiER, Spark SQL Catalyst Optimizer BE4XEHFTE, THFTER—
RISER  WiER , ARTFHR SQL BBXNERERRPNER., BERMBEMEERELSpark SQOLWE
#HETE , E— S RMAREXPLAINGT S|, fFFEFTE , REFEE, KAUAFEASpark SQOLERENE
(Ul) K Spark SQL & 52 % Al Bk 28 SRR B L EHE,

Programming
languages

SQLAST

Spark Catalyst Optimizer

Resilient distributed

Optimized query plan dataset (RDD)

|
| '
X 1
1 ; !
X 1
| Resolved logical plan OP"m"lea‘:‘l"g"a' Cost model Selettetia ::yswal :
: P Physical plans P :
H Catalog :
X 1
X 1
1 I /[ )l !
X 1

p——

Physical planning

Spark Catalyst Optimizer 8B EHTEERARENNERFTE , WTAAR :

1. D FEELER APIs - PR RE—FH. RERNBETE , HHE SQL EFPSZHNYHTH
RTAFEMAERER , QELERBEBHEMEREE, Spark SQL Catalyst Optimizer #EESERH —
AR AIREBBEBITE. SQL MBI TLIELE SQL MRFEES (AST) , WiIRHLBABETENE
Ao BALTIRER R API BB ERELRREREYH. TRETIKEMSR SQL, ERHESRES
'R,

sQL BERESR BRE
A8 AR EA AR H1TH i v i i v iy
2T EER H1TH #ITH R

MFEMARENFMEER  FREAUATRE

- ERE AP RHEERA, EERASERBERAEERRLD lambda BB MEKNEE, RDD HE
BEEUFELAR@A, flo, E8EXR RDD K , EFERRREHEBERER.
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- BRMER API EHABANEBRNIRE, DREGAERRIE, LA RDD , EREEE R
R, REBEREREFETE., ERNARERLN., T8 , LERAEEHTEBRY, SUEFE
SHRRERAC SQL WAL ERFHNERE. Fl , ©LUEERBMM MEIRENERE
R MAFRERBAREERTHEL.

 Spark SQL EHESERTHFEFME LN OMER , AREEROIATERE,

2. B % - Spark SQL £/ Apache Hive Metastore (HMS)EE A MM BRN hEER , flE
PE, ERk,. ERENSEIE,

3. Bt - HRECIEEFARMRNAARERTEHE. c2HTIIBEREERENNEE
iTE
a. fBRE ¥
b. TH#ERE
c. EFHEFHE

4. BEEFTEMNIFEIEE - Spark SQL Catalyst Optimizer €#§ BB EE R 5 —HERHE,
BRBEBRA S L,

5. ZHVHY B B85 E - Spark SQL Catalyst Optimizer 2iZH & E RS RZNERETE,

6. RIELEFTE - Spark SQLHATHEERENL R AFZELNWEMEFTE, Spark SQLEEEREES
BHFEEEAE  YETENEE FZEIEER. Spark SQL #5527 KiEESpark SQLFE
AREAMWREREN CPUME, CHEBEF_HNUERERRE K TEZEEEVER EE, EF
HBEERFICNER , Y XEREEERERNERFICEBNRNER,
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REER

AREDE T HIEH¥E Amazon EMR # S8R Spark SQLEAN FKIEEHK AWS Glue :

- & PEABFERT Spark SQL

- £/ SQL REEEMIE join A groupBy
o« REREFE A EMAEE

« 7£ Spark3.0.0 A A2 EIR R

- £/ Adaptive Query Execution

- RRBESEE

« {EfASpark K AEFENTE

- EAERARAUELEHFNEHNEE

£ R {EABRE IR T Spark SQL

5/ Spark3.0 , BRI LA ESparkBEEMTRHEMFEANBE EE 2 EE, BERKE
7~ . SHUFFLE_HASH. BROADCAST MERGEF] SHUFFLE_REPLICATE_NLEIE T TEHEEMEEZBIER
Spark , FEREIEENHEFZLEARTERE, REFFHEREERIEIRER.

BROADCAST

EEEEEBES  Eh—EEREHEIR S —BERE, BRI NENETURRELRES |
Rt EERIBETHAEATHR. BERERR , SYTREMENE, ERMEBNES AMELSR

- B - BN ENSEEREBRIRETHABEAITER,
- BOEBNE - BUNNERESEMRITREMEER  AREABRANENERLE.

A sorts mergeifF., HEARNMIEERNRNAREEERRBE AT EREEE
REE R BEEMERSERNBEEE L, TIHEHMREEEBEMERENEELS, &R
spark.sql.autoBroadcastJoinThreshold BHFEEN K/ NREBM , HLEELEF
RTNBER, IRBENREHBEERERT , AEEBEARIAD (REHRTER ) IR

o spark.sql.autoBroadcastJoinThreshold BHMTELES 10 MB, E€BEHTHEEE
EEEMEIEESHNERRBERDLR , ML TEBEN,

fEABEIR T 5
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THEHIIREEH, BEEXPLAINGTE |, UREHFTAIENERE, MREEEFBROADCASTIOINEE R
Ko HIEEBE  EHETERONEEERE , ME —ESEFEXPLAINGTZIFT R

SQL Query : select tablel.id,tablel.col,table2.id,table2.int_col from tablel join
table2 on tablel.id = table2.id

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false
+- SortMergeJoin [id#80L], [id#95L], Inner
:- Sort [id#80L ASC NULLS FIRST], false, 0
+- Exchange hashpartitioning(id#80L, 36), ENSURE_REQUIREMENTS, [id=#725]
+- Filter isnotnull(id#80L)
+- Scan ExistingRDD[id#80L,col#81]
+- Sort [id#95L ASC NULLS FIRST], false, 0
+- Exchange hashpartitioning(id#95L, 36), ENSURE_REQUIREMENTS, [id=#726]
+- Filter isnotnull(id#95L)
+- Scan ExistingRDD[id#95L,int_col#96L]

Number of records processed: 799541
Querytime : 21.87715196 seconds

SQL Query :
select /*+ BROADCASTJOIN(tablel)*/ tablel.id,tablel.col,table2.id,table2.int_col from
tablel join table2 on tablel.id = table2.id

Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false\n

+- BroadcastHashJoin [id#271L], [id#286L], Inner, BuildLeft, false

:- BroadcastExchange HashedRelationBroadcastMode(List(input[@, bigint,

false]),false), [id=#955]

+- Filter isnotnull(id#271L)
+- Scan ExistingRDD[id#271L,col#272]
+- Filter isnotnull(id#286L)
+- Scan ExistingRDD[id#286L,int_col#287L]

Number of records processed: 799541
Querytime : 15.35717314 seconds

MERGE

EMBEERERMRAEEEINAGZRER , REFEABREFSHBE. WEBR , LBEITETS
= EPEE -

MERGE 6
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TEETEEEFS O BEN EQRIRE (DAC) REIL. EMEENRSENMERKREN. £T—
EREER (17 FEER ) o, EFSEMER. HiF  RARERRAHE—E.

AR MEEPHNELERERARE RASLIREHELENNERTN. ZERCSRIMIERER
BURIE LR ERERA

Stage 15 (skipped) Stage 16 (skipped) Stage 17 (skipped) Stage 18 (skipped) Stage 19

Scan json Scan json Exchange Exchange Exchange Exchange

$

WholeStagqCodegen (4)

WholeStagqCodegen (6) WholeStaggCodegen (7)

WholeStagdCodegen (1) WholeStagg

3Codegen (5), ShuffleQueryStage mapPartifionsinternal

L
ShuffleQueryStage

Shuffle

3

QueryStage

ShuffleQuéryStage

T RiEH B F SOt BEn BT 8,

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false
+- SortMergeJoin [id#320L], [id#335L], Inner
:- Sort [id#320L ASC NULLS FIRST], false, ©
+- Exchange hashpartitioning(id#320L, 36), ENSURE_REQUIREMENTS, [id=#1018]
+- Filter isnotnull(id#320L)
+- Scan ExistingRDD[id#320L,col#321]
+- Sort [id#335L ASC NULLS FIRST], false, O

+- Exchange hashpartitioning(id#335L, 36), ENSURE_REQUIREMENTS,
[id=#1019]

+- Filter isnotnull(id#335L)
+- Scan ExistingRDD[id#335L,int_col#336L]

MERGE
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SHUFFLE_HASH

MERAR , BREMZEBENEFTARRRBREMEENSE, REMANWHERSRERELR
MENTEENERS. ERERERR  MEENEPIRINERSSHRIFERTES , RRED
FEFHTHRBE. BRERREHEERNERETE  DARAERETEER, BHEMEBED
A EPEER

- FERERFER - MEERSEHEERENL.

- MEBEER - BRI - mERBMERE, M7  AREMEDEEFMARK—IRHYH
2o

EoEEAMARBHMERS  TEEHF. TERETERMEZEBENER, B8 -RESHEN , RKXME
BB RABREMMEY AR,

SHUFFLE_HASH 8
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Dataset 1

Dataset 2

I I

Scan JSON read data Scan JSON read data

NMumber of output rows: 150,000 Mumber of output rows: 25
NMumber of files read: 4 Number of files read: 4

Size of files read: 385 MB Size of files read: 3.5kb

Exchange Exchange

Shuffle records written: 150,000 Shuffle records written: 25
Shuffle write time: 399 ms Shuffle write time: 203 ms
Records read: 150,000 Records read: 25
Remote bytes read total: 157.9 KiB Remote bytes read total: 472.0B
Data size total: 23MB Data size total: 400.0B

T | | g
N

ShuffledHashJoin

Number of output rows: 150,000
Data size of the build size total:  18.0 MiB

I

Time in aggregation build total: 818 ms
Number of output rows: 36

HashAggregate

SHUFFLE_HASH 9
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BIFFERR  EREACAEBRNERER K SENCIESHREMEMERE. RIBERMEH

#ERE K/ (spark.sql.autoBroadcastJoinThreshold) MMERKIER I TIENHE
(spark.sql.shuffle.partitions), E##E SQL WE—2Z|EH/ I MBLEERBMEER R
K, TEFEABRERMERE,

SHUFFLE_REPLICATE_NL

Shuffle-and-Replicate B BB FE LB AT FREREE , EEFNIEEUERBHERE , &R
SREE.

HEUBERERE LT  MEERTESSZEEINERER , RARAHESRVEKTSEEZEARNS
FE, Rz  MEENENZESIENSEBRKRER. EERETNIIETRAE , SHTERRE
BB, MRE—EERETRCEXE , ASEIIETHNE_BERETFERKYR , AIE-EE
BEFHESECHHSRE - EERETNSERKKENE. ESEREIIENERX x YRERE,

£/ SQL R & BM3E join F groupBy

BEEE (Spark X+ ) EEBAREN—HERS EHTHE , UEELFXEB M EMEE, f
o, e MR EBE N EMIARN S EEHET, RERBAER Spark 7 , BEURRRE
B, HEKE , Hl SUMSE MAX , E—HER LBE YA ESERFENE —EEE, RERNEE
RAREEER  fINRRE TERSINEEVEFT EB B FHERFRERFINE.

Spark groupBy EHEEMERKETFHED , YHS2ENERNHTRERERE., EEFEA KgroupBy ,
EhSparkI o REER , ARERBHRINERE, ECCHAGEREN , BEEENESMRHEHIE
o RERBUUREERNBITRRE,

HHREARENERED  NRERBMNEHEX , AIRBREARERY. T8  IREMMNERR
o, AIENMRREER/)  MATUEREPRERERAER,

TREN B £ A EE M T A X

Spark SQL sESA L ERN KN RIGE BB ARER &K,
spark.catalog.cacheTable("tableName" )= dataFrame.cache () B I AT A 3RIREREE
BRAERIEINERRK, A%, Spark SQLE|ZREHRELENERE , I B BHRBEBRE R
SCIEEEA CPU FAE, BT LA spark.catalog.uncacheTable("tableName" )=} fEiCE
BdataFrame.unpersist() FBBRERRK.

SHUFFLE_REPLICATE_NL 10


https://spark.apache.org/docs/latest/sql-ref-syntax-qry-select-window.html
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£ Spark3.0.0 FEA D IR =

Spark 7 EIRR R A B RARMEEL R D 8 HERMNWBE, Spark SQLXEDEIRTR |, fil0
COALESCE, REPARTITIONAF REPARTITION_BY_RANGE, ELiZ2RIELIAERIE APIs , Hin
coalesce, repartition®l repartitionByRange., FHIRRAHEIEES AR EBERYE

Spark SQL , iE Al E By R AR K EE -

« Coalesce - 7 EEHBE B AEENSEIEHE . »EIEMHmEEECOALESCERR RN -2,

- ENPE - FREENSEREXNEMDIZEEHEN D EIE, REPARTITION RRBHB RS EIE
wman. ERMEEBIME,

- IKEEEHSE - FABENPEREXNEFNIPIEEEEENTIIE, ERHEE
=REPARTITION_BY_RANGERRHMLEBH , 2EIERmKE2EAN.

- BNV - ENTEHEHERBESEE  BEEEIIIEHRESEN K/, REBALANCE RTBHE
MBS EERmS:. ERHER  IMERE,

£ Adaptive Query Execution

Spark3.0 MIEFHMATERA WE/NKE(LE. Adaptive Query Execution (AQE)EERIFE
BITREHBRENEERFECES. EERRTRERTERNREBZRERENHITITE.

L IhBETEER A TE 3.2.0 R E#Apache SparkR AN RA . &R AAE Spark B REERE A RAG HEF
Bispark.sql.adaptive.enabled=false, AQE E=EFEIEE . SOHERIEREDEIE, S5
FEftMEERAEENE  URSERMBE,

i EREp & 5 B [

Spark3.0 MIEFRATESEEDZE SR (DPP), BESZIEFIBRE PR E(LHMiSpark , ATBFLE
BENERBRETSXENSEIE, LT2EH DPP W—ELEEEA :

- TEREEHHEFRGNRFAPBIRNIEEE  LHEFTEBLESEETRRATENR. TARRA
TREN D EEEHE BB BEH IR,

- DPP ERBIESEAERNSEIE , WRPRERENEREAR, EFYRESparkE XN EE
DEIE,

- TEAREBAAREEFAFTENBESAENBEELENDEIE, SSparkPiEFNIEIE , I
REEE BB,

* DPP T2 ZEHAHAARRHARALE, TEERKRBATMA DPP, TEERREDRE | FRE
At EELE BB RE.

EAAERT v


https://spark.apache.org/docs/latest/sql-ref-syntax-qry-select-hints.html#partitioning-hints
https://spark.apache.org/docs/latest/sql-performance-tuning.html#adaptive-query-execution
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LU B4R DPP BRUEEN —LHREEK

« ESparkERMERBRENEHEAGRGFYG:  UERARATE, SERREERASIIEFEER
Spark RE R Bl [E.

« ANALYZE TABLE SEEHTUREERNRITER ., ERBPDEREBRKTTER , SparkEBIRE

HETE 3th ) I AT LA B RE WREE 43 B [

c BRIBEDEEHNES. RERFTERNR , AZ2IETRSEEDEAHHES. BEAFERE

EREK 10-100 D EE,

- EBE I EM O EERSAE, EALEFTERDMAERNNBRES K TE - PHELCEDNNER

=
o

- EEBENTRENRTEA - BN EEENRERNGE. EFPRSpark EFSBHERE(LH

DEIE,

« £ REEMEXPLAINESR DPP EEEA , XRBRETENERAR.

HEERBHAD K BRRIAMETERE  SEERRITEEERR. HEENRBELEEER

®RNBZ. HEBERRMAKEER KK , DPP ERE(LEHTE, CERERAZHEENRNME

ERRTEY TEH. CERBLTER  IRTRERZERR, AR, cEABHRERRER
EEEERRNFHKEE K BRENFEENKRER. EAMR DPP B L ARBAETEERRENN

THgEHEHFERBETN DPP, EHERER (HE ) HMEGFIEHE Y ESEERK
(fact_orders) MiEERK () 2B BERIBiEnation, fact_orders ERKREKERE 2

Zlo_nationkeyo

- "select n.n_name as country, count(l) as no_of_orders from fact_orders o join nation
n on o.o_nationkey = n.n_nationkey where n.n_name = 'INDIA' group by n.n_name"

LT REXPLAINGTEIRERANS R -

1. BB/ POHEEERR (nation) X4 8H&n_name = 'INDIA',

2. B E—ESRNER

L BUGEE—ESRERNTEM,

4. BETHS |, PartitionFilterfHEREMENSZTEERRSIIE K MARZEBERKRIFH,

AR 2tk DPP &{E{CEHMEXPLAINGTE,

mBRBI A& 2 [
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== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=true
+- == Final Plan ==
*(4) HashAggregate(keys=[], functions=[count(1l)], output=[count#208L])
+- ShuffleQueryStage 3
+- Exchange SinglePartition, ENSURE_REQUIREMENTS, [id=#353]
+- *(3) HashAggregate(keys=[], functions=[partial_count(1l)],
output=[count#212L])
+- *(3) HashAggregate(keys=[n_name#31], functions=[], output=[])
+- ShuffleQueryStage 1
+- Exchange hashpartitioning(n_name#31, 36), ENSURE_REQUIREMENTS,
[id=#315]
+- *(2) HashAggregate(keys=[n_name#31], functions=[],
output=[n_name#31])
+- *(2) Project [n_name#31]
+- *(2) BroadcastHashJoin [cast(o_nationkey#145 as bigint)],
[n_nationkey#32L], Inner, BuildRight, false
:- *(2) ColumnarToRow
+- FileScan parquet [o_nationkey#145] Batched:
true, DataFilters: [], Format: Parquet, Location: InMemoryFileIndex[s3://
aws-spark-tuning/fact_orders], PartitionFilters: [isnotnull(o_nationkey#145),
dynamicpruningexpression(cast(o_nationkey#145 as bigint) IN dynamicp...,
PushedFilters: [], ReadSchema: struct<>
+- SubqueryBroadcast dynamicpruning#210, 0,
[n_nationkey#32L], [id=#200]
+- OutputAdapter [n_name#31, n_nationkey#32L]
+- AdaptiveSparkPlan isFinalPlan=true
+- BroadcastQueryStage 2
+- ReusedExchange [n_name#31,
n_nationkey#32L], BroadcastExchange HashedRelationBroadcastMode(List(input[1l, bigint,
false]),false), [id=#233]
+- BroadcastQueryStage 0
+- BroadcastExchange
HashedRelationBroadcastMode(List(input[1l, bigint, false]),false), [id=#233]
+- *(1) Filter ((isnotnull(n_name#31) AND
(n_name#31 = INDIA)) AND isnotnull(n_nationkey#32L))
+- FileScan json [n_name#31,n_nationkey#32L]
Batched: false, DataFilters: [isnotnull(n_name#31), (n_name#31 = INDIA),
isnotnull(n_nationkey#32L)], Format: JSON, Location: InMemoryFileIndex[s3://
aws-spark-tuning/input/demo/json/nation], PartitionFilters: [], PushedFilters:
[IsNotNull(n_name), EqualTo(n_name,INDIA), IsNotNull(n_nationkey)], ReadSchema:
struct<n_name:string,n_nationkey:bigint>
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https://aws.amazon.com/blogs/big-data/best-practices-to-scale-apache-spark-jobs-and-partition-data-with-aws-glue/
https://aws.amazon.com/blogs/big-data/best-practices-to-scale-apache-spark-jobs-and-partition-data-with-aws-glue/
https://aws.github.io/aws-emr-best-practices/
https://aws.amazon.com/blogs/big-data/optimize-memory-management-in-aws-glue/
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https://docs.aws.amazon.com/prescriptive-guidance/latest/tuning-aws-glue-for-apache-spark
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-welcome.html
https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
https://docs.aws.amazon.com/AmazonS3/latest/userguide/Welcome.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-what-is-emr.html
https://spark.apache.org/docs/latest/sql-performance-tuning.html
https://spark.apache.org/docs/latest/sql-performance-tuning.html#join-strategy-hints-for-sql-queries
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https://docs.aws.amazon.com/prescriptive-guidance/latest/spark-tuning-glue-emr/spark-tuning-glue-emr.rss
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https://docs.aws.amazon.com/prescriptive-guidance/latest/application-portfolio-assessment-guide/introduction.html
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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
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-cloud-operating-model/introduction.html
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https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://aws.amazon.com/blogs/enterprise-strategy/the-journey-toward-cloud-first-the-stages-of-adoption/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-readiness/
https://docs.aws.amazon.com/config/latest/developerguide/conformance-packs.html
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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
https://docs.aws.amazon.com/whitepapers/latest/building-a-data-perimeter-on-aws/building-a-data-perimeter-on-aws.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
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-aspnet-web-services/considerations.html
https://docs.aws.amazon.com/controltower/latest/userguide/drift.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/using-cfn-stack-drift.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/using-cfn-stack-drift.html
https://aws.amazon.com/what-is/electronic-data-interchange/
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