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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
https://docs.aws.amazon.com/glue/latest/dg/what-is-glue.html
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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/cli/latest/userguide/cli-chap-welcome.html
https://docs.aws.amazon.com/glue/latest/dg/etl-jobs-section.html
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https://docs.aws.amazon.com/emr/latest/EMR-Serverless-UserGuide/jobs-spark.html
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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, O

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

Scan json Scan json Exchange Exchange Exchange Exchange

b4

WholeStagdCodegen (4) WholeStaggCodegen (6) WholeStaggCodegen (7)

¢
WholeStaggCodegen (1)

odegen (2)

ShuffleRueryStage mapPartifionsinternal

ShuffleQueryStage Shuffle

&

RueryStage

shuffleQuéryStage

tg|

Ct

0jo
rlo
o

Z QI HHE LIEtLiE S 2[X A= LI

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=false
+- SortMergeJoin [id#320L], [id#335L], Inner
:- Sort [id#320L ASC NULLS FIRST], false, 0
+- 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, 0

MERGE
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+- Exchange hashpartitioning(id#335L, 36), ENSURE_REQUIREMENTS,
[id=#1019]
+- Filter isnotnull(id#335L)
+- Scan ExistingRDD[id#335L,int_col#336L]

SHUFFLE_HASH
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SHUFFLE_HASH 8
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Dataset 1

I

Scan JSON read data

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

Size of files read: 385 MB

Exchange

Shuffle records written: 150,000
Shuffle write time: 399 ms
Records read: 150,000
Remote bytes read total: 157.9 KiB
Data size total: 2.3 MB

AN

Dataset 2

I

Scan JSON read data

Mumber of output rows: 25
Number of files read: 4
Size of files read: 3.5kb

Exchange

Shuffle records written: 25
Shuffle write time: 203 ms
Records read: 25
Remote bytes read total: 472.0B
Data size total: 400.0B

)

N

ShuffledHashJoin

Number of output rows:

Data size of the build size total:  18.0 MiB

150,000

I

HashAggregate

Number of output rows:

Time in aggregation build total: 818 ms

36

SHUFFLE_HASH
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SHUFFLE_REPLICATE_NL

Shuffle-and-Replicate 3% £ X ZQI2 H|0|E| ME7I EEEFA
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https://spark.apache.org/docs/latest/sql-ref-syntax-qry-select-window.html
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- "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"

C}=2 2 EXPLAIN Ao A2 E|= EHA[LCE.

1. O &2 R E|0|&(nation)2 AMStD WHE EE{JELICkn_name = 'INDIA'.

2. O|M tHA|o| At E HECIHAEFLICE

3. X EHml THAo| At E EHEZ5tE st MEIE d-deLct

4. A Ho|g AZH CHAl Rt HE E|O|E TWHE|MEt AZHPartitionFilterst= 5 2 FACIRF

Ct= 20| DPP £|X3t 2|20l CHEt EXPLAIN 7= lLCt.

== Physical Plan ==
AdaptiveSparkPlan isFinalPlan=true

+- == Final Plan ==

*(4) HashAggregate(keys=[], functions=[count(l)], output=[count#208L])
+- ShuffleQueryStage 3
+- Exchange SinglePartition, ENSURE_REQUIREMENTS, [id=#353]
+- *(3) HashAggregate(keys=[], functions=[partial_count(1)],
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]
+- OQutputAdapter [n_name#31, n_nationkey#32L]
+- AdaptiveSparkPlan isFinalPlan=true
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+- 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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E EH" A+E1|E AWS Glue **K%WI&.

Amazon EMR EE=0{ A Spark OHE 2[710|HM2 MEE I 7tsEt
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REMIEH LHE 22l EMR 28 Al2| 7t0[=E & & Z5tMI 2 GitHub.

oM HIZ2[2F CPUE ZF2|oted™ 0{=H| s{oF & LI AWS Glue?

KNS LHE2 AWS 2 Ho|Ef 2219 o M HIZ 2| 22| /&S AWS GlueE FHZ5HM 2.
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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/AWSCloudFormation/latest/UserGuide/using-cfn-stack-drift.html
https://docs.aws.amazon.com/AWSCloudFormation/latest/UserGuide/using-cfn-stack-drift.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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https://docs.aws.amazon.com/whitepapers/latest/aws-fault-isolation-boundaries/abstract-and-introduction.html
https://docs.aws.amazon.com/whitepapers/latest/aws-fault-isolation-boundaries/abstract-and-introduction.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-model-interpretability/overview.html
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https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-migration/
https://docs.aws.amazon.com/prescriptive-guidance/latest/migration-factory-cloudendure/welcome.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-data-persistence/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-data-persistence/welcome.html
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
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
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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
https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/proactive-controls.html
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https://docs.aws.amazon.com/accounts/latest/reference/manage-acct-regions.html
https://docs.aws.amazon.com/accounts/latest/reference/manage-acct-regions.html
https://aws.amazon.com/resilience/
https://aws.amazon.com/resilience/
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https://docs.aws.amazon.com/prescriptive-guidance/latest/aws-security-controls/responsive-controls.html
https://aws.amazon.com/what-is/retrieval-augmented-generation/
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_providers_saml.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/whats-in-a-secret.html
https://docs.aws.amazon.com/secretsmanager/latest/userguide/whats-in-a-secret.html
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https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_policies_scps.html
https://docs.aws.amazon.com/general/latest/gr/rande.html
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https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/shared-responsibility-model/
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
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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/
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
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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
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https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-quantifying-uncertainty/concepts.html
https://docs.aws.amazon.com/vpc/latest/peering/what-is-vpc-peering.html
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