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o AWS does not offer binding price quotes. AWS pricing is publicly available and is
subject to change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this
document is provided only as an estimate of usage charges for AWS services based
on certain information that you have provided. Monthly charges will be based on your
actual use of AWS services, and may vary from the estimates provided.
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N
? AWS Glue @li“ C@j
@)ngz_:—g » ~ -
OF—wEIO-L e B (= 4 AED
s e . \.:l' ............. . v EEHE <
iiﬁ = 0o0d fDAWSH —E X

@ @ZEIETRD z O3 T Z2FKITUT @

F—Y—2 > — H—\—LR F—IRI—FyNC T-FY—2X

T>>> O0— K

© 2021, Amazon Web Services, Inc. or its Affiliates.



T WD

Apache Spark®D 7 —F7 I F v

N#

dWs$s
>



Apache Spark (935 XAFE€—R) O7—FF0F v

» Cluster Manager(d. 3% 1DUEDHIRD(C3E|IL TExecutor(CEID
=N ES

e 1DDTJ—H)—RLETIE. 1DBIEDExecutorHEEE) 95

« 1DMExecutor ETlE. 1DUEDARITINETEND

Worker Node
Executor

Executor
Task --—-Task

Driver Proaram

éacﬁe
SparkContext Cluster Manager

Worker Node
Executor

Task Task
[ Cache ]

Executor A




Spark (95 AFE—R) OF7—FFIFVv

@ : 7TV TREERBIYV-RXEEKRTSD
@ : & J—H—LETZaT(CwERExecutorzic&hd 3
® : =S XD (CHEI U CTExecutor(CEINDHTSD
® : &Executor(CX U CTHRIZEIDHTD, FRIHHEID D z5Executor(dDriver Program(C#NZILZ D
OE(CISUTHARIBLETT DD EDHET S
® : QEQMMAEMEDIRENTZH & UIBDFERZIRT

Worker Node

Executor
@ Executor
Task ~——-Task
Driver Program
@ ace
SparkContext Cluster Manager @
, Worker Node

Executor
Task Task

Executor



T —HDifiiNn

IR D5 —4 (FRDD(Resilient Distributed Dataset) EME(EINDDEXIL O3> 0L T
EERIIND

RDDIF1IDUU ED/)\—F >3 > ICKD>TEDIIDTLD
1DD)\—F1>3>2(F1DD R TUIBEND

1— R(&DataFramet>DatasetE W\ JEBFIT DT —TILT—FEUTIRDS CEDTED 1>
SAIT—RZBUTCEIMTBIENZL)

RDD RDD RDD
Partition = Partition = Partition
Partition - « Partition ~ Partition

file file file file = file file



Apache Spark®>R—2R> bk

© 2021, Amazon Web Services, Inc. or its Affiliates.

dWsS



RDD&DataFrame
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RDDDF —FHEEDA A —=> DataFrame®D5F —FEEDA A —=
[

[1, Bob, 24],
[2, Alice, 48],
[3, Ken, 10],

]
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>>> dfl = spark.read.csv(:-)

>>> df2 = spark.read.json(-
>>> df3 = dfl.filter(---)

)

>>> df4 = spark.read.csv(::-)

>5>> df5 = df2.join(df3, ---)
>>> df5.count()
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« select()
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« sort()
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« count()

« LI—REDHDT> ~
« Wwrite
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« collect()
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« show()
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o Spark 77T U —> 3> (3RO I THERD

glueContext = GlueContext(SparkContext.getOrCreate(conf))
spark = glueContext.spark_session

dfl = spark.read.json(--)

dfl.show()
dfl.filter(dfl.coll1='a").write.parquet(:--)
dfl.filter(dfl.col2="b").write.parquet(:--)
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df2 = df1.filter(“price”>500).groupBy(“item”).sum().withColumn(“bargain”, price*0.8)
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dfl df2 dfl df2
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Catalyst Query Optimizer(C &k miE1L
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dfl = spark.read.csv('s3://path/to/datal’)
df2 = spark.read.parquet('s3://path/to/data2’)
df3 = dfl.join(df2, dfl.coll == df2.coll)

df4 = df3.filter(df3.col2 == ‘meat’).select(df3.col3, df3.col5)
df4.show()

Logical Plan Physical Plan Physical Plan

(with storage side optimization)
- o

20GB 20GB

20GB
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DynamicFrame®DiTEHDEZFHR U IEIBSCHADEZIF O ENTES
e ResolveChoiceXVw RTCHRIZHRT D EHVAJEE
choiceB{DF— 1Bl

ColA | ColB

root
|-- uuid: string
| 1,000,000
-~ d id: ch ‘ “1000001”
: : eV|ce||“ lgnmce device id¥(Elong &stringDm A DF —4 &> TLND “1000002"
| | striig (51 : device iIdHOSAICEFD1234EXFFND"1234"HNERT D)

ResolveChoice®Dx174l

deviceid: choice®! project cast make_cols ' make_struct
(EZRET D) P (E—OB(CHFVTRANTD) (?A_CODF'J%)”JleDﬁlJ(L_ﬁT?Jra'%) (MapZ#2 U CTstructB (T D)
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df = spark.read.parquet(’'s3://path/to/data’)

s3://path/to/data
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properties

Job properties

IAM role €

Type

Spark
Glue version

Spark 2.4, Python 3 with improved job startup times (Glue Version 2.0)

This job runs
@) A proposed script generated by AWS Glue €)

An existing script that you provide

A new script to be authored by you

Script file name

S3 path where the script is stored
s3://aws-glue-scripts-090132730578-us-east-2/admin

Temporary directory €@

s3://aws-glue-temporary-090132730578-us-east-2/admin

» Advanced properties

~ Monitoring options

Job metrics €
Continuous logging

Spark Ul @




Spark UI




Spark History Server

Add Job®DEIE CSpark UIZBxhEUlc &S (TIBEULES3/\R (COTEHEN3
EITBHD7 T I —>3>00O72(dSpark History Serverzic&hd 52 & T
oJfRIECTE D

Spark History Server®DEE#E /77E(EUL\< DM D,

To start the Spark history server and view the Spark Ul using AWS
CloudFormation

1. Choose one of the Launch Stack buttons in the following table. This launches

AW S C | ou d FO FMma t| on % -7-F |J . a_ 5 the stack on the AWS CloudFormation console.
dockercO—71)LPCY°EC2 L TikcE I S

US East (Ohio) View 2
. O—7JLPCY°EC2 L (CApache Sparkza 4™ > 00— K [
US West (N. California) View 2

L CSpark History Serverzic&d 5 W |
EMRZFIET S =

acific (Hong Kong) View 2

acific (Mumbai) View 2

sia Pacific (Singapore) View 2

P
P

sia Pacific (Seoul) View 2
P
P

sia Pacific (Sydney) View 2

https://docs.aws.amazon.com/glue/latest/dg/monitor-spark-ui-history.html




DockerCicEhd 54l

e Dockerd>FrhEFHULES. JTIOYT (C
777t X

$ git clone aws-samples/aws-glue-samples

$ cd aws-glue-samples/utilities/Spark_UI/glue-1_0-2_0

$ docker build -t glue/sparkui:latest .

$ docker run -itd -e SPARK_HISTORY_OPTS="$SPARK_HISTORY_OPTS -Dspark.history.fs.logDirectory=s3a://path_to_eventlog
-Dspark.hadoop.fs.s3a.access.key=AWS_ACCESS_KEY_ID -Dspark.hadoop.fs.s3a.secret.key=AWS_SECRET_ACCESS_KEY" -p
18080:18080 glue/sparkui:latest "/opt/spark/bin/spark-class org.apache.spark.deploy.history.HistoryServer”

dWs$s
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http://localhost:18080/

Spark History Server

S;‘j‘dﬁl(\z History Server

243

Event log directory: s3a://glueworkshop-chie/sparkeventlogs
There are 990 event log(s) currently being processed which may result in additional applications getting listed on this page. Refresh the page to view updates.

Client local time zone: Asisiialas

o .

App ID e ralie Startea cvompieted Duration Spark User Last Updated Event Log
application_1622857946319_0011 livy-session-10 2021-06-15 12:05:21 2021-06-15 13:05:49 1.0h livy 2021-06-15 13:06:11
application_1622857946319_0010 livy-session-9 2021-06-09 21:28:16 2021-06-09 22:28:48 1.0h livy 2021-06-09 22:29:11
application_1622857946319_0009 livy-session-8 2021-06-09 21:19:27 2021-06-09 21:27:56 8.5 min livy 2021-06-09 21:28:11
application_1622857946319_0008 livy-session-7 2021-06-09 21:14:36 2021-06-09 21:18:27 3.9 min livy 2021-06-09 21:18:41
application_1622857946319_0007 livy-session-6 2021-06-09 20:47:25 2021-06-09 21:14:15 27 min livy 2021-06-09 21:14:41
application_1622857946319_0006 livy-session-5 2021-06-09 20:31:32 2021-06-09 20:47:05 16 min livy 2021-06-09 20:47:11
application_1622857946319_0005 livy-session-4 2021-06-09 20:04:45 2021-06-09 20:20:06 15 min livy 2021-06-09 20:20:11
application_1622857946319_0004 livy-session-3 2021-06-09 20:02:11 2021-06-09 20:03:10 59s livy 2021-06-09 20:03:11
application_1622857946319_0003 livy-session-2 2021-06-09 15:46:56 2021-06-09 15:49:01 2.1 min livy 2021-06-09 15:49:11
application_1622857946319_0002 livy-session-1 2021-06-09 13:58:35 2021-06-09 15:46:36 1.8h livy 2021-06-09 15:46:41

Showing 1 to 10 of 10 entries
Show incomplete applications




CEITESNES —E

Jobs Stages Storage Environment Executors SQL livy-session-1 application Ul

Spark Jobs ?)

User: livy

Total Uptime: 1.8 h
Scheduling Mode: FIFO
Completed Jobs: 20
Failed Jobs: 1

» Event Timeline

~ Completed Jobs (20)

Job Id (Job Group) ~ Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total

20 (14) Job group for statement 14 2021/06/09 06:41:34 0.7s 11 11
sgl at NativeMethodAccessorimpl.java:0

19 (14) Listing leaf files and directories for 39 paths: 2021/06/09 06:41:29 4s 1M1
s3://chie-us-east-2/tmp/parquet121/product_category=Digital_Music_Purchase, ...
sgl at NativeMethodAccessorimpl.java:0

18 (13) Job group for statement 13 2021/06/09 06:36:27
parquet at NativeMethodAccessorimpl.java:0

17 (13) Job group for statement 13 2021/06/09 06:34:32
csv at NativeMethodAccessorimpl.java:0

16 (13) Job group for statement 13 2021/06/09 06:34:32
csv at NativeMethodAccessorimpl.java:0

15(12) Job group for statement 12 2021/06/09 06:28:40
parquet at NativeMethodAccessorimpl.java:0

14 (12) Job group for statement 12 2021/06/09 06:27:02
csv at NativeMethodAccessorimpl.java:0

13(12) Job group for statement 12 2021/06/09 06:26:54
csv at NativeMethodAccessorimpl.java:0

12 (10) Job group for statement 10 2021/06/09 06:21:43
parquet at NativeMethodAccessorimpl.java:0

11 (10) Job group for statement 10 2021/06/09 06:20:03
csv at NativeMethodAccessorimpl.java:0

10 (10) Job group for statement 10 2021/06/09 06:19:54
csv at NativeMethodAccessorimpl.java:0

9(9) 2021/06/09 05:50:48

~ Failed Jobs (1)

Job Id (Job Group) ~ Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total

4 (4) Job group for statement 4 2021/06/09 05:14:19 4.1 min 0/1 (1 failed) 4/5 (1 killed: Stage cancelled)
parquet at NativeMethodAccessorimpl.java:0




SprK Stages Storage Environment Executors sQL

livy-session-25 application Ul
Details for Job 1

Status: FAILED

Job Group: 18
Completed Stages: 1
Skipped Stages: 1
Failed Stages: 1

» Event Timeline
~ DAG Visualization

Stage 1 Stage 2 Stage 3 (skipped)
newAPIHadoopRDD newAPIHadoopRDD

Exchange Exchange

: ’ .

mapPartftionsWithindex mapPartitionsiVithindex

3 :

InMemoryTableScan

ExistingRDD Scar| ExistingRDD

WholeStageCodegen
1 $

WholeStageCodegen Whole$tageCodegen

mapPartitionsinternal
b4 3

Exchange

~ Completed Stages (1)

Stage Id ~ Description

Duration
2 Job group for statement 18

Tasks: Succeeded/Total
showString at NativeMethodAccessorimpl.java:0

Shuffle Read

Shuffle Write
1.8 min

11.6 KB
~ Skipped Stages (1)

Stage Ild ~ Description

Submitted Duration
3

Tasks: Succeeded/Total Shuffle Read Shuffle Write
showsString at NativeMethodAccessorimpl.java:0 +details  Unknown Unknown
~ Failed Stages (1)

Stage Ild ~ Description

Submitted
1

Duration Tasks: Succeeded/Total
Job group for statement 18

Input Output Shuffle Read Shuffle Write
2021/05/30 12:10:39 1.8 min
showsString at NativeMethodAccessorimpl.java:0

Failure Reason
4/5 (1 killed: Stage cancelled) 1864.7 MB
+details

1304.6 MB Job 1 cancelled part of cancelled job group 18




StageDHR B DR

Spdf’( i Jobs = Stages  Storage

Details for Stage 19 (Attempt 0)

Total Time Across All Tasks: 10 min
Locality Level Summary: Process local: 5
Input Size / Records: 2.1 GB / 9834292
Output: 2.8 GB / 9834292

Shuffle Spill (Memory): 1888.0 MB
Shuffle Spill (Disk): 1141.8 MB

~ DAG Visualization
Stage 19

WholeStageCodegen

FileScanRDD [67]
parquet at NativeMethodAccessorlmpl.java:0

!

MapPartitionsRDD [68]
parquet at NativeMethodAccessorimpl.java:0

Sort
MapPartitionsRDD [69]
parquet at NativeMethodAccessorimpl.java:0
» Show Additional Metrics
w Event Timeline
[0 Enable zooming
Scheduler Delay Executor Computing Time
i Task Deserialization Time Shuffle Write Time
Shuffle Read Time B Result Serialization Time
7 / ip-172-32-93-106.us-east-2.compute.internal
30
9 June 06:36

Summary Metrics for 5 Completed Tasks

Metric

Duration

Environment Executors SQL lin

Getting Result Time

40 50 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50 0
9 June 06:37 9 June 06:38 9 June 06:39 9 June 06:40 9 June
Min 25th percentile Median 75th percentile Max
46 s 52s 1.5 min 1.9 min 5.0 min




StageDHR B DR

)
04:08:57

Summary Metrics for 5 Completed Tasks

Metric

Duration

Scheduler Delay

Task Deserialization Time
GC Time

Result Serialization Time
Getting Result Time
Peak Execution Memory
Input Size / Records
Output Size / Records
Shuffle spill (memory)

Shuffle spill (disk)

~ Aggregated Metrics by Executor

Executor ID a

1 stdout
stderr
~ Tasks (5)
Index o ID Attempt
0 89 0
1 9 0
2 91 0
3 92 0
4 93 0

Address

ip-172-32-93-106.us-east-2.compute.internal:39651

Status

SUCCESS

SUCCESS

SUCCESS

SUCCESS

SUCCESS

Locality Level

PROCESS_LOCAL

PROCESS_LOCAL

PROCESS_LOCAL

PROCESS_LOCAL

PROCESS_LOCAL

000
04:08:58

Min
46 s
4 ms

48 ms

9Z.1 VID 7 29900V
0.0B

0.0B

Task Time

ExecutorID  Host

7

ip-172-32-93-106.us-east-2.compute.internal

ip-172-32-93-106.us-east-2.compute.internal

ip-172-32-93-106.us-east-2.compute.internal

ip-172-32-93-106.us-east-2.compute.internal

ip-172-32-93-106.us-east-2.compute.internal

10 min

stdout
stderr

stdout
stderr

stdout
stderr

stdout
stderr

stdout
stderr

000
04:08:59

25th percentile
52s
9ms

49 ms

JUB

Total Tasks

5

Launch Time

2021/06/09 06:36:27

2021/06/09 06:36:27

2021/06/09 06:36:27

2021/06/09 06:36:27

2021/06/09 06:36:27

o=
L

Failed Tasks
0
Duration = Scheduler Delay
5.0 min 4 ms
1.9 min 9ms
1.5 min 11ms
52s 10 ms
46 s 11ms

Killed Tasks

0

Task Deserialization Time

48 ms

61 ms

54 ms

59 ms

49 ms

1.5 min

10 ms

54 ms

16s

0ms

0ms

0.0B

230.7 MB / 679121
322.9 MB /679121
0.0B

0.0B

Succeeded Tasks

5

GC Time Result Serialization Time

29s 0ms 0oms
19s 0ms Ooms
168
11s
10s

Getting Result Time

1.9 min

11 ms

59 ms

19s

0ms

0ms

0.0B

333.2 MB / 1707494
433.3 MB / 1707494

0.0B

Peak Execution Memory

00B

008B

Input Size / Records

1399.0 MB / 6931166

333.2 MB / 1707494

000
04:09:02

Max

5.0 min

11 ms

61 ms

29s

0ms

0ms

0.0B

1399.0 MB / 6931166
1851.9 MB / 6931166

1888.0 MB

Output Size / Records  Shuffle Spill (Memory)

1851.9 MB / 6931166 1888.0 MB

433.3 MB /1707404

Shuffle Spill (Disk)

1141.8 MB

0.0B

Errors
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~ Tasks (86)

Task Result
Index Executor Scheduler Deserialization GC Serialization Getting Peak Execution Input Size / Write Shuffle Write
A ID Attempt Status Locality Level ID Host Launch Time Duration Delay Time Time Time Result Time Memory Records Time Size / Records Errors
0 149 0 FAILED PROCESS_LOCAL 9 ip-172-32-30-47.us-east- 2021/05/26 0oms 6.7 min 0Oms Oms 0Oms 0.0B 0.0B/0 00B/0 ExecutorlLostFailure (executor 9 exited caused by one of the running tasks) Reason: Container from a bad node: container_1621981678428_0004_01_000U43 on
2.compute.internal 09:50:45 host: ip-172-32-30-47.us-east-2.compute.internal. Exit status: 137. Diagnostics: Container killed on request. Exit code is 137 +details
stdout ExecutorLostFailure (executor 9 exited caused by one of the running tasks) Reason: Container from a bad node:
stderr container_1621981678428_0004_01_000013 on host: ip-172-32-30-47.us-east-2.compute.internal. Exit status: 137. Diagnostics: Container killed
on request. Exit code is 137
Container exited with a non-zero exit code 137
Killed by external signal
0 216 1 SUCCESS PROCESS_LOCAL 17 ip-172-32-5-152.us-east- 2021/05/26 16 min 7ms hl Oms 0ms 008B 26GB/ 5ms 24KB/41
2.compute.internal 09:57:30 10319090
stdout
stderr
1 150 0 FAILED PROCESS_LOCAL 4 ip-172-32-30-47.us-east- 2021/05/26 0ms 5.6 min 0Oms 0ms 3.0 0.0B/0 ExecutorLostFailure (executor 4 exited caused by one of the running tasks) Reason: Container from a bad node: container_1621981678428_0004_01_000006 on
2.compute.internal 09:50:45 skilled on request. Exit code is 137 +details
stdout
stderr
1 209 1 SUCCESS PROCESS_LOCAL 16 ip-172-32-20-51.us-east- 2021/05/26 15 min 18 ms 4
2.compute.internal 09:56:21
stdout
stderr
2 151 0 FAILED PROCESS_LOCAL 7 ip-172-32-18-1.us-east- 2021/05/26 oms 4.5 min C rom a bad node: container_1621981678428_0004_01_000009 on
2.compute.internal 09:50:45 on request. Exit code is 137 +
stdout
stderr
2 202 1 SUCCESS PROCESS_LOCAL 16 ip-172-32-20-51.us-east- 2021/05/26 17 min 5ms g
2.compute.internal 09:55:18
stdout
stderr
3 152 0 FAILED PROCESS_LOCAL 9 ip-172-32-30-47.us-east- 2021/05/26 0ms 6.7 min [v rom a bad node: container_1621981678428_0004_01_000013 on
2.compute.internal 09:50:45 d on request. Exit code is 137 +details
stdout
stderr
3 215 1 SUCCESS PROCESS_LOCAL 17 ip-172-32-5-152.us-east- 2021/05/26 14 min 8ms 6ms 3.9 0Oms 0ms 0.08B 1625.7 MB / 11ms 89KB/197
2.compute.internal 09:57:30 min 9002021
stdout
stderr
4 153 0 FAILED PROCESS_LOCAL 4 ip-172-32-30-47.us-east- 2021/05/26 0oms 5.6 min Oms Oms 0Oms 00B 0.0B/0 00B/0 ExecutorlLostFailure (executor 4 exited caused by one of the running tasks) Reason: Container from a bad node: container_1621981678428_0004_01_000006 on
2.compute.internal 09:50:45 host: ip-172-32-30-47.us-east-2.compute.internal. Exit status: 137. Diagnostics: Container killed on request. Exit code is 137 +de
stdout
stderr
4 207 1 FAILED PROCESS_LOCAL 19 ip-172-32-6-165.us-east- 2021/05/26 0Oms 2.2 min Oms Oms 0ms 0.08B 0.0B/0 0.0B/0 ExecutorLostFailure (executor 19 exited caused by one of the running tasks) Reason: Container from a bad node: container_1621981678428_0004_01_000026 on
2.compute.internal 09:56:21 host: ip-172-32-6-165.us-east-2.compute.internal. Exit status: 137. Diagnostics: Container killed on request. Exit code is 137 +details
stdout

stderr
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o SparkdAT = 3 > 1R EHVHES

Jobs Stages Storage Environment Executors SQL

Environment

~ Runtime Information

Name
Java Version
Java Home

Scala Version

~ Spark Properties

Name

spark.pyspark.python

spark.yarn.dist.archives

spark.sql.warehouse.dir

spark.yarn.dist.files
spark.sql.parquet.fs.optimized.committer.optimization-enabled
spark.hadoop.hive.metastore.client.factory.class
spark.executor.extraJavaOptions

spark.driver.host

spark.history.fs.logDirectory
spark.hadoop.mapreduce.fileoutputcommitter.algorithm.version.emr_internal_use_only.EmrFileSystem
spark.eventLog.enabled

spark.pyspark.driver.python

spark.livy.spark_major_version

spark.ui.port

spark.driver.port

spark.shuffle.service.enabled
spark.hadoop.parquet.enable.summary-metadata
spark.driver.extraLibraryPath
spark.executorEnv.PYTHONPATH

spark.repl.class.uri

spark.hadoop.mapreduce.fileoutputcommitter.algorithm.version

le\t % 5

> RITIRDIRIRESE

livy-session-1 application Ul

Value
1.8.0_282 (Red Hat, Inc.)
/usr/lib/jvm/java-1.8.0-openjdk-1.8.0.282.b08-1.61.amzn1.x86_64/jre

version 2.11.12

Value

/usr/bin/python3

file:/usr/lib/spark/R/lib/sparkr.zip#sparkr

hdfs:///user/spark/warehouse
file:///usr/share/aws/glue/etl/python/PyGlue.zipfile:///usr/lib/spark/python/lib/py4j-src.zip,file:///usr/share/aws/glue/libs/pyspark.zip
true

com.amazonaws.glue.catalog.metastore. AWSGlueDataCatalogHiveClientFactory
Tk (redacted)

ip-172-32-77-194.us-east-2.compute.internal

hdfs:///var/log/spark/apps

2

true

/usr/bin/python3

2

0

45537

true

false

/usr/lib/hadoop/lib/native:/usr/lib/hadoop-Izo/lib/native

{{PWD}}/pyspark.zip<CPS>{{PWD}}/py4j-0.10.7-src.zip<CPS>{{PWD}}/PyGlue.zip<CPS>{{PWD}}/py4j-src.zip<CPS>{{PWD}}/pyspark.zip<CPS>
{{PWD}}/pyspark.zip<CPS>{{PWD}}/py4j-0.10.7-src.zip

spark://ip-172-32-77-194.us-east-2.compute.internal:45537/classes
2
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Spoﬂ( e Jobs Stages Storage Environment Executors SQL livy-session-1 application Ul

Executors

Summary

RDD Blocks Storage Memory Disk Used Active Tasks Failed Tasks Complete Tasks Total Tasks Task Time (GC Time) Shuffle Read Shuffle Write Blacklisted

Active(1) 0 0.0B/6.2GB 0.0B 0 0 0 ms (0 ms) 0.0B 0.0B
Dead(9) 0 0.0B/56.1 GB 0.0B 3.4 KB 3.4KB
Total(10) 0.0B/62.3GB 0.0B 3.4 KB 3.4KB

Executors

Show 20 v | entries Search:

Executor ID Address Status RDD Blocks Storage Memory Disk Used Active Tasks Failed Tasks Complete Tasks Total Tasks Task Time (GC Time) Input Shuffle Read Shuffle Write Logs

driver ip-172-32-77-194.us-east-2.compute.internal:34155 Active 0 0.0B/6.2GB 0.0B 0 0 0 0 0 ms (0 ms) 0.0B 0.0B 0.0B stdout
stderr

ip-172-32-72-193.us-east-2.compute.internal:41143 Dead 0.0B/6.2GB 0.0B 16s(0.3s) 1299MB 0.0B 0.0B stdout

stderr

ip-172-32-89-85.us-east-2.compute.internal:33663 Dead 0.0B/6.2GB 0.0B 4.5GB i 0.0B stdout
stderr

ip-172-32-72-193.us-east-2.compute.internal:37557 Dead 0.0B/6.2GB 0.0B 45s(1s) 14.1 KB . 0.0B stdout
stderr
ip-172-32-94-150.us-east-2.compute.internal:35111 Dead 0.0B/6.2GB 0.0B 11s(0.159) 14.1 KB i 0.0B stdout

stderr

ip-172-32-81-68.us-east-2.compute.internal:37323 Dead 0.0B/6.2GB 0.0B 44 s (0.7 s) 32.1 MB 3.4 KB stdout
stderr

ip-172-32-64-174.us-east-2.compute.internal:44055 Dead 0.0B/6.2GB 0.0B 9.7 min (38 s) 4.4GB i 0.0B stdout
stderr
ip-172-32-93-106.us-east-2.compute.internal:39651 Dead 0.0B/6.2GB 0.0B 8.9 GB . 0.0B stdout

stderr

ip-172-32-95-192.us-east-2.compute.internal: 46277 Dead 0.0B/6.2GB 0.0B i H 0.0B stdout
stderr

ip-172-32-94-150.us-east-2.compute.internal:42159 Dead 0.0B/6.2GB i H ) 0.0B stdout
stderr

Showing 1 to 10 of 10 entries Previous 1 Next
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SpQﬂ( 243 Jobs Stages Storage Environment Execu livy-session-1 -

Spoﬂ( e Jobs Stages Storage Environment Executors SQL

SaL

Completed Queries: 10
Failed Queries: 1

Details for Query 10 Completed Queries (10)

ID Description Submitted Duration Job IDs
Submitted Time: 2021/06/09 06:36:25

N K 10 parquet at NativeMethodAccessorimpl.java:0 +details  2021/06/09 06:36:25 5.0 min [18]
Duration: 5.0 min .
9 csv at NativeMethodAccessorimpl.java:0 +details  2021/06/09 06:34:32 0.3s [16]
Succeeded Jobs: 18
8 parquet at NativeMethodAccessorimpl.java:0 +details 2021/06/09 06:28:38 5.4 min [15]
74 csv at NativeMethodAccessorimpl.java:0 +details  2021/06/09 06:26:54 8s [13]
WholeStageCodegen 6 parquet at NativeMethodAccessorimpl.java:0 +details  2021/06/09 06:21:41 3.3 min [12]
43m(12.9s,32.83s,2.5m)
5 csv at NativeMethodAccessorimpl.java:0 +details  2021/06/09 06:19:54 9s [10]
4 showString at NativeMethodAccessorlmpl.java:0 +details  2021/06/09 05:51:25 35ms
Scan csv
3 showString at NativeMethodAccessorlmpl.java:0 +details  2021/06/09 05:18:42 14s [71[8]

number of output rows: 9,834,292
number of files: 5 1 csv at NativeMethodAccessorimpl.java:0 +details  2021/06/09 05:12:25 9s [2]

metadata time (ms): 0
showString at NativeMethodAccessorlmpl.java:0 +details  2021/06/09 05:08:49 12s 1]

aled Queries (1)

1% Description Submitted Duration Succeeded Job IDs Failed Job IDs
2 parquet at NativeMethodAccessorimpl.java:0 +details 2021/06/09 05:14:17 4.2 min [4]

E +

1
Inser loF

number of written files: 164

bytes of written output: 2,963,959,273
number of output rows: 9,834,292
number of dynamic part: 164

¥ Details

== Parsed Logical Plan ==
'InsertIntoHadoopFsRelationCommand s3://chie-us-east-2/tmp/parquet122, false, ['product_category], Parquet, Map(path -> s3://chie-us-east-2/tmp/parquet122), Overwrite, [marketplace, customer_id, review_id, product_id, product_parent, product_title, product_category, star_rating,
helpful_votes, total_votes, vine, verified_purchase, review_headline, review_body, review_date]

+- Relation[marketplace#1336,customer_id#1337,review_id#1338,product_id#1339,product_parent#1340,product_title#1341,product_category#1342,star_rating#1343,helpful_votes#1344, total_votes#1345,vine#1346,verified_purchase#1347,review_headline#1348,review_body#1349,review_date#1350] csv

== Analyzed Logical Plan ==
InsertIntoHadoopFsRelationCommand s3://chie-us-east-2/tmp/parquetl22, false, [product_category#1342], Parquet, Map(path -> s3://chie-us-east-2/tmp/parquetl122), Overwrite, [marketplace, customer_id, review_id, product_id, product_parent, product_title, product_category, star_rating,
helpful_votes, total_votes, vine, verified_purchase, review_headline, review_body, review_date]

+- Relation[marketplace#1336,customer_id#1337,review_id#1338,product_id#1339,product_parent#1340,product_title#1341,product_category#1342,star_rating#1343,helpful_votes#1344,total_votes#1345,vine#1346,verified_purchase#1347,review_headline#1348,review_body#1349,review_date#1350] csv

== Optimized Logical Plan ==
InsertIntoHadoopFsRelationCommand s3://chie-us-east-2/tmp/parquetl22, false, [product_category#1342], Parquet, Map(path -> s3://chie-us-east-2/tmp/parquetl122), Overwrite, [marketplace, customer_id, review_id, product_id, product_parent, product_title, product_category, star_rating,
helpful_votes, total_votes, vine, verified_purchase, review_headline, review_body, review_date]

+- Relation[marketplace#1336,customer_id#1337,review_id#1338,product_id#1339,product_parent#1340,product_title#1341,product_category#1342,star_rating#1343,helpful_votes#1344, total_votes#1345,vine#1346,verified_purchase#1347,review_headline#1348,review_body#1349,review_date#1350] csv

== Physical Plan ==
Execute InsertIntoHadoopFsRelationCommand InsertIntoHadoopFsRelationCommand s3://chie-us-east-2/tmp/parquetl22, false, [product_category#1342], Parquet, Map(path -> s3://chie-us-east-2/tmp/parquet122), Overwrite, [marketplace, customer_id, review_id, product_id, product_parent,
product_title, product_category, star_rating, helpful_votes, total_votes, vine, verified_purchase, review_headline, review_body, review_date]

+- *(1) FileScan csv [marketplace#1336,customer_id#1337,review_id#1338,product_id#1339,product_parent#1340,product_title#1341,product_category#1342,star_rating#1343,helpful _votes#1344, total_votes#1345,vine#1346,verified_purchase#1347,review_headline#1348,review_body#1349, review_date#1350]
Batched: false, Format: CSV, Location: InMemoryFileIndex[s3a://amazon-reviews-pds/tsv/amazon_reviews_multilingual_DE_v1_00.tsv.gz, s3a:/..., PartitionFilters: [], PushedFilters: [], ReadSchema:
struct<marketplace:string,customer_id:int,review_id:string,product_id:string,product_parent:int,p...

dWs$s
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X Add Job®I&E TContinuous Logging %
AeLiz&ZTICHASND

CloudWatch®Log groupsZz&ig:a

CloudWatch Log groups faws-glue/jobs/logs-v2

/aWS-glue/jObS/logS-VZ | Actions ¥ H View in Logs Insights ‘

¥ Log group details

Retention Creation time Stored bytes ARN

arm:aws:logs:us-east-2:090132730578:log-
group:/aws-glue/jobs/logs-v2:*

Never expire 1 month ago

KMS key ID
. 0 0

Metric filters Subscription filters

Contributor Insights rules

Log streams Metric filters Subscription filters Contributor Insights Tags

Create log stream ‘ I Search all

Log streams (100+)

By default, we only load the most recent log streams. Load more.

Q, jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7 X | 11 matches

Log stream Last event time

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7-progress-bar 2021-06-17 03:20:06 (UTC+095:00)

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e¢93063620d7177810fb7 2021-06-17 03:20:04 (UTC+09:00)

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7 2021-06-17 03:19:56 (UTC+09:00)

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7 2021-06-17 03:19:56 (UTC+095:00)

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7 2021-06-\x7 03:19:56 (UTC+09:00)

- Exe C u to r DOZQW 03:19:55 (UTC+09:00)

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢c2e93063620d7177810fb7

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7

jr_f96500b6ef7e3adb9e4997e7cbde591fedb1a33e50¢2e93063620d7177810fb7-driver

2021-06-17 03:19:54 (UTC+09:00)

2021-06-17 03:19:54 (UTC+05:00)
\3

D r i Ve r Dzozg\-ﬂ 03:19:54 (UTC+09:00)

2021-06-17 03:19:54 (UTC+09:00)

e

2021-06-17 03:19:46 (UTC+05:00)
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Detailed job metrics

Add to dashboard Th 3h 12h 1d 3d 1w .

ETL Data Movement Memory Profile: Driver and Executoks

50% Usagc (0.5)

0.50 snmsmnnmsmn el s s sms s s mme e mme s mm s mm s mm 6 6 e ... .. ... ...

06:00 06:05 06:10 06:15 06:20 06:25 06:30 06:35 06:40 06:45
06:00 06:05 06:10 06:15 06:20 06:25 06:30 06:35 06:40 06:45

Data Shuffle Across Executors CPU Load: Driver and Executors

50% Use_:gc (0.5)

0.50 smsmmensmniimslons e smsnnsmsns s snns s s snns s ens s s e ssssssssssssssessssssssaksassssaasnsans;

=
06:00 06:05 06:10 06:15 06:20 06:25 06:30 06:35 06:40 06:45
06:00 06:05 06:10 06:15 06:20 06:25 06:30 06:35 06:40
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X723 FEDSUB(BXF)FZHT D EAENMELS DO TER

e count()

« printSchemal()

e show()

« describe([cols*]).show()
« explain()

dWs$s
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df.count()

¢ l/: — H%&j@?ﬁ&mb\a—5o
» df.groupBy(‘col_name’).count() CskewDtEz2Z LTz D 9 B,

: | df.count()

9834292

. df.groupBy(df.product_category).count().show()

$ommmcccccccccccccans $ommmnee +
| product_category|

$omcmncccccccnccnccns L L L L LI +

957831

Lawn and Garden| 19731

Kitchenl 23651

Home Entertainment| 378111

Home Improvement| 58731

Home | 7008 |

Video! 56805
Digital_Video_Dow... 11116596
Luggage | 4751 aWS
Video DVD|2066679] N >)
Sports| 9694 |

|
|
|
|
|
|
| Wireless| 36228|
|
|
|
|
|
|
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o df.printSchemal()
o DataFramedDAF— VB =tER T D,

In [5]: s3_df.printSchema()

FloatProgress(value=0.0, bar_style="'info', description="Progress:', layout=Layout(Cheight="25px"', width="50%"), "

marketplace: string (nullable = true)
customer_id: integer (nullable = true)
review_id: string (nullable = true)
product_id: string (nullable = true)
product_parent: integer (nullable = true)
product_title: string (nullable = true)
product_category: string (nullable = true)
star_rating: string (nullable = true)
helpful_votes: integer (nullable = true)
total_votes: integer (nullable = true)
vine: string (nullable = true)
verified_purchase: string (nullable = true)
review_headline: string (nullable = true)
review_body: string (nullable = true)
review_date: timestamp (nullable = true)
review_dateZ: date (nullable = true)
review_month: date (nullable = true)
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df.show()

. FHDOTEG

ETED,

ZhEsed D, df.show(b)irEELETDBERRIT DL

df=spark.read.csv(
's3a://amazon-reviews-pds/tsv/amazon_reviews_m*.tsv.gz"',
header=True, inferSchema=True, dateFormat="'yyyy-mm-dd"')

sep="\t"',

df.show(5)

e omemmmmea- et e e et e L e e LT e e T tommmmmea-

e e e E LT e e L L L L P +

Imarketplacelcustomer_id|
s|vinelverified_purchasel

us|

review_id|product_id|product_parent|
review_headlinel review_body|

53096384 R63J84G1LOX6R115638901191

product_titlelproduct_categorylstar_ratinglhelpful_votes|total_vote
review_date|

7631876711 The Sandman Vol. ... Books|

Nlignore the review...|this is the first...|1995-08-13 00:00:00|

53096399 |IR1BALOA11Z@6MT | 1559947608 |
NI awesome | I've always been ...
53096332 |IR1LLAYSWS5PZUS4 10671701800 | 360650224 |

381720534 | The 22 Immutable ... | Books |
|1995-08-17 00:00:001

Contact| Books |

NIRead the book. It...|This is a book ab...|1995-08-30 00:00:00|

53096335 IR3R9VTIBZFXECQ 10425132153 | 6242696011

Good Omens| Books |

NIFunniest book eve...|This is quite pos...[11995-09-11 00:00:00|

51747709 |R1PSJI3FNBWTFXY 10517122707 |
NIA winner that did...|The story behind ...

1614113851A Confederacy of ...| Books |
11995-10-17 00:00:001

— REEIE



WIBEPTDFT—IDHRZIN > RTHERT S

df.describe([cols*]).show()
° §IJL__ td)% bn-|_'1 %EEE:UT%%o

In [18]: df.describe(['customer_id', 'star_rating']).show()

et s i s o s e s s ;v s e e e s +

| summary | customer_id| star_ratingl

oo e e s s s e s s . S s o o s s +

count| 98342921 98342911

| mean|3.0019869279621553E7| 4.311846476782109 |

| stddev!|1.4844815618441587E711.1425227600410812 |
I min| 10001 |
53096591 |

e o o e o o o o s o o 2 0 oo o e st o o e +

dWs$s
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df.explain()
- EITETEZHER TS D,

In [6]: df.explain()

= Physical Plan ==

*(1) FileScan csv [marketplace#2@,customer_id#21,review_1id#22,product_id#23,product_parent#24,product_title#25,product_category#26,star_rati
ng#27 ,helpful_votes#28,total_votes#29,vine#30,verified_purchase#31,review_headline#32,review_body#33,review_date#34] Batched: false, Format:
CSV, Location: InMemoryFileIndex[s3a://amazon-reviews-pds/tsv/amazon_reviews_multilingual_DE_v1_0@.tsv.gz, s3a:/..., PartitionFilters: [], P
ushedFilters: [], ReadSchema: struct<marketplace:string,customer_id:int,review_id:string,product_id:string,product_parent:int,p...

In [15]: df.explain(extended=True)

= Parsed Logical Plan ==
Relation[marketplace#20,customer_id#21,review_id#22,product_id#23,product_parent#24,product_title#25,product_category#26,star_rating#27,help
ful_votes#28,total_votes#29,vine#30,verified_purchase#31,review_headline#32,review_body#33,review_date#34] csv

= Analyzed Logical Plan ==
marketplace: string, customer_id: int, review_id: string, product_id: string, product_parent: int, product_title: string, product_category:
string, star_rating: int, helpful_votes: int, total_votes: int, vine: string, verified_purchase: string, review_headline: string, review_bod
y: string, review_date: timestamp
Relation[marketplace#20,customer_id#21,review_id#22,product_id#23,product_parent#24,product_title#25,product_category#26,star_rating#27,help
ful_votes#28,total_votes#29,vine#30,verified_purchase#31,review_headline#32,review_body#33,review_date#34] csv

== Optimized Logical Plan ==
Relation[marketplace#2@,customer_id#21,review_id#22,product_1d#23,product_parent#24,product_title#25,product_category#26,star_rating#27,help
ful_votes#28,total_votes#29,vine#30,verified_purchase#31,review_headline#32,review_body#33,review_date#34] csv

== Physical Plan ==

*(1) FileScan csv [marketplace#2@,customer_id#21,review_1id#22,product_id#23,product_parent#24,product_title#25,product_category#26,star_rati
ng#27 ,helpful_votes#28,total_votes#29,vine#30,verified_purchase#31,review_headline#32Z,review_body#33,review_date#34] Batched: false, Format:
CSV, Location: InMemoryFileIndex[s3a://amazon-reviews-pds/tsv/amazon_reviews_multilingual_DE_v1_0@.tsv.gz, s3a:/..., PartitionFilters: [], P
ushedFilters: [J, ReadSchema: struct<marketplace:string,customer_id:int,review_id:string,product_id:string,product_parent:int,p...
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df.agg(approx_count_distinct(df.col))
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In [21]: df.agg(approx_count_distinct(df.product_category)).show()
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