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1. Overview

Lab 72
Amazon Athena = EZ SQL & AF23| Amazon S3 0ff X& =l HO|HE 7HEHSHA 24 4= A=
CH2tAl 2] MH[AO0|XD AWS Glue = HIOIH 242 o =&l A HI0|HE EH|SID 2EET 5= YA

X|Qste AXAAZA ETLEE, Het A 25) MHAQL|CE O] 340 A= Amazon Athena & S}
S3 0| MZE HOHE EAMst0 AWS Glue & S8 ETL & A Y S AS55IHA Amazon Athena
S AWS Glue 9| 7|52 LOtE L& SHIS LI

25

- AWS Glue CrawlerE AF&310] S30f| X & El HO|E & CatalogOll &S ¢tLILCt.
- Amazon AthenaE 0|83l Catalogdll S E HIO|E{E X3|5t0 FAgtL[Ct,
- AWS Glue2| Dev endpoint & SageMaker notebooka ‘44 5t1 AWS Glue ETL ZEF %45t
gL
- AWS Glued| M JDBC @ &= Sdlf HIOIHE RDSZ S 27|& AT L|CH
m ]

- AWS Glue SageMaker notebookOi[A H{Al2{d ZH S PHE10 s X HAEE &L T}
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2. Prerequisite

MES ?ISiAME AWS IAM, S3, Amazon Glue, AWS Glue AtRIS dHE = Q= HsHS 7+ AHHO|
LQTrL|C} O] A& Seoul(ap-northeast-2) region Ol A A& E| 11 Browser & |41 H{T 9]

Chrome = Firefox & A& 5FA{OF &L,

X 0| Abg:
- Notebook 21| Cell Ol Al RE A% 3 ZT} 30| LERE Hl= 4 KON 4 £0| ZLct
A

- 25 2B 20|= ot 7Ho| =0 mar dgE AHHES F SE/AMG FH K.

[:a\}

Amazon Web Service account 44d

AWS 7780| gl= 82 O3 link & A AE S ddstM Q.

http://bit.ly/create-aws-account-id
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Page 5 of 98



Amazon Web Services

S3 H{Zl g

aws, Services v Resource Groups v hyun @ aws-korea Seoul v  Support v

AWS Management Console

AWS services Access reso E

My Organization

My Billing Dashboard

Find Services (=] Access ng the
You can enter names, keywords or acronyms. E AWS C My Security Credentials ‘e [4
Q R Switch Role
Sign Out
v Recently visited services Explore AW
= s3 D 1AM
o Amazon SageMaker
2 AWS Glue {©} Lambda
Machine learning for every developer and data
&) cloudwatch scientist. Learn more [
aWS Services v Resource Groups v * Al hyun @ aws-korea v  Global v  Support v
Home v Account Settings
Cost Management Account 1d: | 011 EEEEE]
Cost Explorer Seller: .
Account Name: hyun
Budgets Password: *****

Cost & Usage Reports

2-2. S3 HIl WS 25 S3 2£ 2 0|S F Create bucket HHES S&/gL|CH

Tk

Services v Resource Groups v * O hyun @ aws-korea v Global v Support v

Amazon S3 Prevent S3 objects from being deleted for a predefined retention period with S3 Object Lock. Learn more »
Documentation

| Buckets
S3 buckets (1 Discover the console
Batch operations
‘ Q, Search for buckets ‘ ‘ All access types v
Block public access
(account settings)
+ Create bucket 30 Buckets 4 Regions c
Feature spotlight @€)) [] Bucketname v Access € ¥ Region v Date created v
Oct 17,2018
[[] & aws-athena-query-results-011905145951-ap-northeast-2 Objects can be public Asia Pacific (Seoul)  9:52:53 AM
GMT+0800
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2-3. Bucket name O aws-glue-hol-[account-id]E 2 & &L|Ct. Region 2 Asia Pacific (Seoul)2
MEHE| 4 29l S (Create HES 22510 S3 H{ZIS A ASHL| L},

Create bucket
(1) Name and region (2) Configure options (3) set permissions

Name and region

Bucket name

Copy settings from an existing bucket

Select bucket (optional)29 Buckets v

oo

aws
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Services v Resource Groups v * j:\ hyun @ aws-korea v Global ~ Support v
Amazon S3 Amazon S3's newest storage class S3 Intelligent-Tiering auto-tiers your data to deliver cost savings. Learn more
»
Documentation
| Buckets
Batch operations S3 buckets (1 Discover the console
Block public access ’ Q Search for buckets All access types v
(account settings)
+ Create bucket 29 Buckets 4 Regions s
Feature spotlight €3
Bucket name v Access ) ~ Region Date created
) - Oct 17,2018
f f
@ aws-athena-query-results-011905145951-ap-n... ~ Objects can be public g:z;;’ ere 9:52:53 AM
GMT+0900
US West Apr 14, 2019
i aws-athena-query-results-011905145951-us-w... Objects can be public (Oregon) 6:34:44 PM
9 GMT+0900
; ” May 17,2019
Pacifi
i aws-athena-query-results-ap-southeast-1-0119...  Objects can be public g:: a;anglr:): 10:53:49 AM
9 GMT+0900
US West Mar 17, 2019
¥ aws-athena-query-results-us-west-2-01190514...  Objects can be public (Oregon) 11:46:49 AM
9 GMT-+0900
" Dec 13, 2018
Asia Pacific
© aws-emr-resources-011905145951-ap-northeas...  Objects can be public (Seoul) 5:53:53 PM
GMT+0900
; . Jun 3, 2019
& aws-glue-hol-123456789 s:;:s‘ and objects not gse'zti)“'f'c 10:38:26 AM
GMT+0900
N
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2-5. train Z2E A M5}17] 2|8l Create folder HE

Services v

Resource Groups v

Amazon S3 >

hyun @ aws-korea v Global v Support v
aws-glue-hol-123456789
>

Overview

&, Upload + Create folder

-
s

Asia Pacific (Seoul)

This bucket is empty. Upload new objects to get started.

Upload an object

Set object properties
Buckets are globally unique

containers for everything that you

Set object permissions
store in Amazon S3.

After you create a bucket, you can

By default, the permissions on an
upload your objects (for example,

object are private, but you can set
your photo or video files). up aqce;s control policies to grant
permissions to others.
Learn more Learn more Learn more

Page 9 of 98
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2-6. New folder £ &0 train 2 ¥ =3t Save HEZ S8/ LICL

aws . 9 v v v
J Services v Resource Groups v * Q hyun @ aws-korea Global Support

Amazon S3 > aws-glue-hol-123456789

>

‘ Q Type a prefix and press Enter to search. Press ESC to clear. ‘

[] Name~ Last modified v Size v Storage class v

’.‘I train I

When you create a folder, S3 console creates an object with the
above name appended by suffix "/" and that object is displayed as a
folder in the S3 console. Choose the encryption setting for the
object:

@ None (Use bucket settings)
() AES-256

) AWS-KMS

Save ‘ Cancel ‘

2-7. Ot2i e} Z 0| aws-glue-hol-[account-id] H{ZI0] & 1 7HS] E07F M= AS 2Qlgt = JESL L

aWS Services v Resource Groups v * Q hyun @ aws-korea v  Global v  Support v

Amazon S3 > aws-glue-hol-123456789

>

| Q Type a prefix and press Enter to search. Press ESC to clear. ‘

Viewing 1to 1
[] Name~w Last modified v Size v Storage class v
[]] % train - - -

Viewing 1to 1

aws
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ol A2

2-8. Ot2fl link 2| hol-titanic-train Lt¥ S CrR2E2E Y& LICH CIREE 2h2 D2 S3 train Z2G 0
C

% [y — | ==
Upload 3t7| @[3l train 2L Name 2 285t 0|&3ot £ Upload HEZ &L

http://bit.ly/hol-titanic-train

Services v Resource Groups v * Q hyun @ aws-korea v Global Support v

Amazon S3 > aws-glue-hol-123456789 > | train

Overview

‘ Q Type a prefix and press Enter to search. Press ESC to clear.

There are no objects under this path.

2-9. Add files & S &/8fL|LCt.

@ Select files @ Set permissions @ Set properties

To upload a file larger than 80 GB, use the AWS CLI, AWS SDK, or Amazon S3 REST API. Learn more (7'

s

Drag and drop files and folders here

OR

awg
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2-10. CFR 2 E 22 titanic_train.csv I Y S MEASHL|CT,

!
(2 Document & Mac 0| M ZHE|0] Windows Lt Linux 2| 2% CHE HE{Q| It EHAIAO

o0 . AWS Management Console 3 . S3 Management Console X +

& > C (Y @ httpsy//s3.console.aws.amazon.com/s3buc.. % £ M & O 0 © B & P 8 B & = =~ N ¥ O N O »  §

i Apps hyun spark kaggle [ 22 =[] =. [ Downloads 2 I a Q, Search aining framework blog

I Eﬁ titanic_train.csv

Favorites
ﬁ} kimtaehy
AWS
Hyun
5 works
Screenshots

@ Select files 32 Dropbox csV
#; Applications

To upload a file larger than titanic_train.csv

[ Desktop

. 54 KB
i) Pictures Created Today, 10:22 PM
B Movies Modified Today, 10:22 PM

ATV ST " Last opened Today, 10:22 PM

Options Cancel

Drag and drop files and folders here

OR

aws

S
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2-11. Lt E0| 2t2 2| Upload HES S &St LH0| YgHo 2 HRE & AS 2HQALLICt

Upload

(‘D Select files @ Set permissions @ Set properties @ Review

1Files Size:52.3 KB Target path: aws-glue-hol-123456789/train/

To upload a file larger than 80 GB, use the AWS CLI, AWS SDK, or Amazon S3 REST API. Learn

titanic_train.csv
-52.3KB

Services v Resource Groups v un @ aws-korea v Global v Sup

Amazon S3 > aws-glue-hol-123456789 )
»
Overview

’ Q Type a prefix and press Enter to search. Press ESC to clear.

Viewing 1to 1
[] Name~ Last modified v Size v Storage class v
e . May 28, 2019 10:36:50 PM
[J} O titanic_train.csv GMT30900 52.3 KB Standard
Viewing 1to 1
S
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3. Create Glue Catalog and Crawling

2 A0 M= AWS Glue € Sl HIO|E Catalog € H8Y = Y= E Crawling 22 +4THLICE

Data Catalog databases 44’

3-1. MH|20|A AWS Glue & &850} Glue 2€ 2 O|SELICL O|F 0 Glue & AHESH HO| &
4% &7| QHUSIHO| M Get stated HHES S EELICL

rir

3-2. Glue 250 A Databases £ MEISH = Add database HES 2= StL|LC}.

Services v Resource Groups v * hyun @ aws-korea v  Seoul v

Databases A database is a set of associated table definitions, organized into a logical group.

Add database Showing: 0 - 0 ce
Data catalog
~| Name Description

Tables

AWS Glue

) () Youdon't have any databases defined in
Connections I:j your data catalog.
Crawlers
Add database
Classifiers
Settings

3-3. Database name 0| analytics_hol & 2%+ = Create H

Add database

Database name

» Description and location (optional)

awg
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aws, Services v Resource Groups v * L\ hyun @ aws-korea v  Seoul v  Support v
Databases A database is a set of associated table definitions, organized into a logical group.
AWS Gilue
4

Data catalog
| Databases ~1 Name Description

Tables

Connections

Crawler %! Glue Catalog 44’d

3-4. Glue 20 M Crawler & 28l 0|52t 2 Add Crawler HES Z&lgtL|CH

aW§ Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
Crawlers
AWS Glue . - ,
A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables
in your data catalog.
Data catalog User preferences
Databases ‘ Add crawler Showing: 0 - 0 e
Tables
Connections Median Tables
- Name Schedule Status Logs Last runtime Tables added
runtime updated
Classifiers
Settings m You don't have any crawlers yet.
Add crawler
eTL
i S PS k=) ; olgds =2 3als
3-5. Crawler info 2730l A{ Crawler name & analytics_hol 2 235} Next & =22 L|C}

aws

Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v

Add crawler

O Crawler nfo Add information about your crawler

Crawler name

ONONO)

» Tags, description, security configuration, and classifiers

(optional)

O OO

aws
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3-6. Crawler source type &30l A Data stores & MEiS}11 Next & 22/ 8tLICE

alN/S Services v Resource Groups v * hyun @ aws-korea v  Seoul v  Support v

Add crawler

© Crawer info Specify crawler source type

analytics_hol Choose Existing catalog tables to specify catalog tables as the crawler source. The
O Crawler source type selected tables specify the data stores to crawl. This option doesn’t support JDBC
data stores.

Crawler source type
- grearaog tables

OO0OO0OO0O0

-] [

3-7. Data store B0 A Include path LEZF 9| £ Of0|Z2 & L|Ct

aws

Services v Resource Groups v * /'\ hyun @ aws-korea v  Seoul v Support v

Add crawler

Add a data store

© Crawler info

analytics_hol

Choose a data store
(© Crawiler source type

Select data stores S3
QO Data store

Crawl data in

(@ Specified path in my account
() Specified path in another account

Include path

s3://bucket-name/folder-name/file-name

v

O OO0OO

Al folders and files contained in the include path are crawled. For example, type
s3://MyBucket/MyFolder/ to crawl all objects in MyFolder within MyBucket

» Exclude patterns (optional)

o] 23

aws
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3-8. ¢ 3tHO| M aws-glue-hol-[accout-id]/train ECE ME4SID Select HES 22/TtLICL
(Lto| ot CIHEZ|E MEASEL|CE)

Choose S3 path

“aws-athena-query-results-011905145951-ap-northeast-2
“aws-athena-query-results-011905145951-us-west-2
“aws-athena-query-results-ap-southeast-1-011905145951
_aws-athena-query-results-us-west-2-011905145951
“aws-emr-resources-011905145951-ap-northeast-2

- gahol-123456789

CNCcNCNCNCRY

o

e-hol-excel-0123456789
~aws-glue-notebooks-011905145951-ap-northeast-2
“aws-glue-scripts-011905145951-ap-northeast-2
—aws-glue-scripts-011905145951-us-west-2
“aws-glue-temporary-011905145951-ap-northeast-2
~aws-glue-temporary-011905145951-us-west-2
“aws-logs-011905145951-ap-northeast-2

® e 6@

3-9. LIHX| HE & Default 2 £ Next & 22/2tL|CL

aWS Services v Resource Groups v * [\ hyun @ aws-korea v  Seoul v  Support v

Add crawler

Add a data store

(© Crawiler info

analytics_hol
Choose a data store

(@ Crawler source type

Select data stores S3 v
O Datastore Crawl data in
O (@ Specified path in my account
O () Specified path in another account
O Include path
0O s3://aws-glue-hol-123456789/train =

All folders and files contained in the include path are crawled. For example, type
s3://MyBucket/MyFolder/ to crawl all objects in MyFolder within MyBucket.

» Exclude patterns (optional)

= -

awg
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3-10. Add another data store ZtHO|A| No & ME{El MEfZE Next & SELICH 2EF Chosen
data stores O Al MEASH THQUO| BHA|Z|= AS 2Holg

aws

Services v Resource Groups v * A hyun @ aws-korea v  Seoul v  Support v

Add crawler

Chosen data stores

Add another data store
© Crawler info S3: s3://aws-glue-hol... X
analytics_hol -
(© Crawler source type @® No

Select data stores
QO Data store m

S3: s3://aws-glue-h...

O O0OO0O0

3-11. IAM Role 274 0{A| Create an IAM role & ME4SIL|C} |AM role O Hol 2 &3t Next HEZ
SalgtL

Services v Resource Groups v * /:\ hyun @ aws-korea v Seoul v Support v

aws

Add crawler

© Crawler info Choose an IAM role

analytics_hol The IAM role allows the crawler to run and access your Amazon S3 data stores. Learn
(@ Crawiler source type more
Select data stores ) Update a pollcy in an IAM role
(© Data store —Ci iagelddV! role
$3: s3://aws-glue-h... I ® Create an 1AM role
O I1AM Role IAM role @
O AWSGIueServiceRole—I Hol| I
O To create an IAM role, you must have CreateRole, CreatePolicy, and
O AttachRolePolicy permissions.

Create an IAM role named "AWSGIlueServiceRole-rolename" and attach the AWS
managed policy, AWSGlueServiceRole, plus an inline policy that allows read access
to:

« s3://aws-glue-hol-123456789/train

You can also create an |IAM role on the IAM console.

=

aws
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3-12. Schedule & Run on demand ME|Z =1 Next £ S2IgtL|C}

:E\WS Services v Resource Groups v * [\  hyun @ aws-korea v  Seoul v  Support v

Add crawler

© Crawler nfo Create a schedule for this crawler

analytics_hol
Frequenc:
(© Crawiler source type g £
Select data stores I‘ Run on demand I v

(© Data store
S3: s3://aws-glue-h... Next

® 1AM Role

arn:aws:iam::0119051
45951:role/service-
role/AWSGlueService
Role-Hol

O Schedule

O
O

aws Services v Resource Groups v * hyun @ aws-korea v  Seoul v  Support v
~ o

Add crawler

© Crawier info Configure the crawler's output

analytics_hol

Database
(©® Crawler source type S
Select data stores I analytics_hol I v
(© Data store
$3: s3://aws-glue-h... Add database
© 1AM Role Prefix added to tables (optional) @
arn:aws:iam::0119051 I - I
45951:role/service- titanic_|
role/AWSGlueService
Role-Hol
@ Schedule » Grouping behavior for S3 data (optional)

Run on demand
O output » Configuration options (optional)

O

aws
Page 20 of 98



Amazon Web Services

3-14. L2 Review o 2 Finish HES 2&|5IH A HM Crawler Job O] 4 & L|C}

?WS, Services v Resource Groups v Ja\ hyun @ aws-korea v  Seoul v  Support v

Add crawler

(© Crawler info
analytics_hol

Crawler info

Name analytics_hol

(©® Crawiler source type
Tags -

Select data stores
(© Data store

S3: s3://aws-glue-h...
® 1AM Role

arn:aws:iam::0119051 1AM role
45951:role/service-

role/AWSGlueService

Role-Hol

® Schedule Schedule
Run on demand

® Output
analytics_hol

IAM role

arn:aws:iam::011905145951:role/service-
role/AWSGlueServiceRole-Hol

Schedule Run on demand

O Review all steps Output

Database analytics_hol
Prefix added to tables (optional) titanic_
Create a single schema for each S3 path  false
» Configuration options

aws Services v Resource Groups v * L\ hyun @ aws-korea v  Seoul v  Support v
Crawlers
AWS Gilue o y ,
< A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.
Data catalog

Databases Crawler analytics_hol was created to run on demand. Run it now? x

Tables

Connections User preferences

| Crawlers )
Q Filter by tags and attributes Showing: 1 -1 0
Classifiers

Settings Median Tables

- Name Schedule Status Logs Last runtime Tables added
ETL runtime updated
Jobs - analytics_hol Ready 0 secs 0 secs 0 0

aws
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3-15. Job H|AYAE MEISE S Run crawler & 221810 MMt Crawler & AL}

aws, Services v Resource Groups v * [\  hyun @ aws-korea v  Seoul v  Support v
Crawlers
AWS Gilue N - .
P A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.
Data catalog

Databases Crawler analytics_hol was created to run on demand. Run it now? =

Tables

Connections User preferences

| crawlers | 3 —~
Classifiers ——

Settings Median Tables

Name Schedule Status Logs Last runtime Tables added
ETL runtime updated
Jobs . analytics_hol Ready 0 secs 0 secs 0 0

3-16. Crawler Job O] 2t= k|™ Ready &Ef7F &|11, H @ EZF AZHO|A 1 712] Table O] M= A

Folgh o= AL LICH (Refresh HECZ MEf HZAZS 2 Qlg 5= QUESLICEH)

o

fot

J

Console Home B Services v Resource Groups v * [l hyun @ aws-korea v  Seoul v  Support v
Crawlers
AWS Gilue o y _
< A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.
Data catalog

Databases Crawler "analytics_hol* completed and made the following changes: 1 tables created, O tables updated. See the tables created in database %
Tables analytics_hol.
Connections
| crawlers User preferences
Classifiers tributes Showing: 1 - 1 E
Settings
Median Tables
ETL Name Schedule Status Logs Last runtime Tables added
runtime updated
Jobs
analytics_hol Ready Logs 48 secs 48 secs 0 1
Triggers

3-17. Databases M|+ 2 O|&2L|C}. analytics_hol database & M EHSEL View tables HHES

22|86
= =g
aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
Databases A database is a set of associated table definitions, organized into a logical group.
AWS Gilue

Showing: 1 -1 e

Data catalog

| Databases

Tables

Description

Connections

aws
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3-18. titanic_train EH|0|&0
Q hyun @ aws-korea v Seoul v Support v

aw S, Services v Resource Groups v *
~—
Tables A table is the metadata definition that represents your data, including its schema. A table can be used as a source or target in a job definition.

AWS Glue

1 Q ter or search for tables - Showing: 1 -1 [S 2K - 2 ]
Data catalog

v Location v Classification ~ Last updated -~ Deprecated -

Name v Database

Databases
| Tables analytics_hol s3://aws-glue-hol-123456789/train/ csv

Connections

28 May 2019 11:0...

MERSEH Amazon Athena Of| A

1EHSE Action O A View data K& M
MASHE 42 Get Started HES

[ S |
Sample G|O|E{7} B#A|Z|= AS =QISL|Lt Athena & M &
H

—/ -k
=218 |
= 2|5 Sample H|O|EH 7t EA|E LC}
aws, Services v Resource Groups v * L\ hyun @ aws-korea v  Seoul v  Support v
Tables A table is the metadata definition that represents your data, including its schema. A table can be used as a source or target in a job definition
AWS Gilue
4
‘ Add tables ~ H Action ~ ‘ Q Filter or search for tables . Showing: 1 - 1 < o
Data catalog Edit table details
Databases Name Vow det v Location v Classification ~ Last updated -~ Deprecated -
ew getalls
| Tables titanic_train | s3://aws-glue-hol-123456789/train/ csv 28 May 2019 11:0...

Connections

Delete table

Crawlers

aws
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Athena QueryEditor  Saved Queries

Database <
analytics_hol ;
ilter tables and views
~ Tables (1) Create table
» titanic_train H
~ Views (0) Create view

You have not created any views. To create a
view, run a query and click "Create view from
query”

Page 24 0f 98

ces v Resource Groups v

JA\ hyun @ aws-korea v Seoul v Supp:

History AWS Glue Data Catalog (7' Workgroup : primary Settings Tutorial Help What's new
(i]
@ New query 1 +
1 BELECT * FROM "analytics_hol"."titanic_train” limit 10;
Save as Create v | (Run time: 3.15 seconds, Data scanned: 52.32 KB) Format query Clear
Use Ctrl + Enter to run query, Ctrl + Space to autocomplete
Results <
passengerid survived pclass name sex age sibsp parch ticket fare c
1 1 0 3 “Mr. Owen Harris" male 220 1 0 A/5 21171 7.25
2 2 1 1 "Mrs. John Bradley (Florence Briggs Thayer)" female 38.0 1 0 PC 17599 71.2833 C
3 3 1 3 "Miss. Laina" female 260 0 0 STON/O2. 3101282 7.925
4 4 1 1 "Mrs. Jacques Heath (Lily May Peel)" female 35.0 1 0 113803 53.1 Cc
5 5 0 3 “Mr. William Henry" male 350 0 0 373450 8.05
6 6 0 3 "Mr. James" male 0 0 330877 8.4583
7 7 0 1 “Mr. Timothy J" male 540 0 0 17463 51.8625 E
8 8 0 3 "Master. Gosta Leonard" male 20 3 1 349909 21.075
9 9 1 3 "Mrs. Oscar W (Elisabeth Vilhelmina Berg)" female 27.0 0 2 347742 11.1333
10 10 1 2 “Mrs. Nicholas (Adele Achem)" female 14.0 1 0 237736 30.0708

aws
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4. Exploring Data Analysis with Athena

2%, 30| FH|E HO|E+= Kaggle Ol A Y& tutorial 2 AHE K|+ titanic competition
dataset YL|Ct O FOf A= Amazon Athena 2t Glue Catalog € 0|23t s CIO|HE 2Mst=

s Aot ASLICH

GLUE 7IE' 202 ¢ 0|=

4-1. AWS 2Z0|M Athena AMH|AE MEASIL|CE Database O Glue 7FE 27} HO|=X| 2 I6H—| Ct.
2| 0j| 2t Athena Ol M Glue 7t 238 0|8517| oM = 7HEHZ0 S¢ X Q0| 2od =

UAELICE ofzf HAIX|7t LEL|E= B2 Click here to upgrade 0| A here @3 & 22/8tLICt
Database Of 72217 H0|= Z%= 0|0 80| =& AO|2Z Ot tHAl= ozt

IR 20 Sgot #Eth XiMle W82 o2 F@AE #iY = ASLCh

https://docs.aws.amazon.com/athena/latest/ug/glue-athena.html

To use the AWS Glue Data Catalog with Amazon Athena and Amazon Redshift Spectrum, you must upgrade your Athena Data Catalog to the AWS
Glug Data Catalog.Without the upgrade, tables and partitions created by AWS Glue cannot be queried with Amazon Athena or Redshift Spectrum.
Clid] o upgrade.

IAM EA G0l E0] CHet QtLY m|O|X| 7} @ Z& L|C} THef 7| Z= 0| Athena 2F Redshift Spectrum &

AHESHHAM AFEAL ol HM S oot 41 FIHED YHO|E0 et #ot =717 HRdithe

QLY LIC} 7| E0f| Athena 2 Redshift Spectrum 2 AMESHA| RAUZ 4 20= HZ ZO20|EE
!

=
MRS 4 YELITH THEHY Upgrade HES 22BLICH

P20l =7t 2tz =[H 2IZ Database Li|H|A|O| 0 A analytics_hol G|O|E{H|O| A5 B = R0
Crawling Xt gl &dll d-d¢t titanic_train HO| & & = UASLICH HO|EH|O|ALt HO[Z0]| EO|X]|

UZ AL refresh HES E=I5IM Q.

aws
Page 25 0f 98



Amazon Web Services

aws

Athena QueryEditor  Saved Queries History =~ AWS Glue Data Catalog(>*  Workgroup : primary

Database
@ New query 1 +
analytics_hol v
I ytics_ < 1 BELECT * FROM "analytics_hol"."titanic_train” limit 10;
~ Tables (1 Create table
~ Views (0) Create view Save as Create v = (Run time: 3.15 seconds, Data scanned: 52.32 KB)
You have not created any views. To create a Use Ctrl + Enter to run query, Ctrl + Space to autocomplete

view, run a query and click "Create view from

S3 data query with Athena

4-2. HO|EE ¥ & SE5tL Preview tabl
S3 0 M&E HolHE
a\‘ﬁl/s, Services v  Resource Groups v * o

Athena Query Editor Saved Queries History AWS Glue Data Catalog (%' Workgroup : primary

Database c
@ New query 1 +
nalytics_hol ,
analytics_hol < 1 SELECT * FROM "analytics_hol"."titanic_train" limit 10;
~ Tables (1) Create table Preview table

Show properties
Delete table
Generate Create Table DDL

» titanic_train

~ Views (0) Create view

You have not created any views. To create a Use Ctri + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from

Page 26 0f 98

Services v  Resource Groups v % o

Create v (Run time: 3.15 seconds, Data scanned: 52.32 KB)

Settings

=lin

Settings

un @ aws-korea v Seoul v Support v

Tutorial Help What's new

Format query Clear

=2 E L Ol

hyun @ aws-korea v Seoul v Support v

Tutorial Help What's new

Format query Clear

aws
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aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
Athena Query Editor Saved Queries History AWS Glue Data Catalog (2 Workgroup : primary Settings Tutorial Help What's new
Database < 4
@ New query 1 +
analytics_hol v < BELECT * FROM "analytics_hol"."titanic_train" limit 10;
nd
~ Tables (1) Create table
» titanic_train
~ Views (0) Create view Save as Create v (Run time: 3.04 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctri + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from
query”
»
Results B v
passengerid survived pclass name sex age sibsp parch ticket fare c
11 0 3 "Mr. Owen Harris" male 220 1 0 A/5 21171 7.25
2 2 1 1 "Mrs. John Bradley (Florence Briggs Thayer)" female 38.0 1 0 PC 17599 71.2833 C
3 3 1 3 "Miss. Laina" female 26.0 0 0 STON/O2. 3101282 7.925
4 4 1 1 "Mrs. Jacques Heath (Lily May Peel)" female 35.0 1 0 113803 53.1 (o]
5 6 0 3 “Mr. William Henry" male 350 0 0 373450 8.05
6 6 0 3 "Mr. James" male 0 0 330877 8.4583
77 0 1 “Mr. Timothy J* male 540 0 0 17463 51.8625 E
8 8 0 3 “Master. Gosta Leonard” male 20 3 1 349909 21.075
9 9 1 3 "Mrs. Oscar W (Elisabeth Vilhelmina Berg)" female 27.0 0 2 347742 11.1333
10 10 1 2 "Mrs. Nicholas (Adele Achem)" female 14.0 1 0 237736 30.0708
AH = = AME: = o 7+to A o] = o lo|sk A
O A
AL .
. passengerld. S id
H . =] — —
e survived: ‘4E05E (0=No, 1=VYes)
= — —
e pclass: E|Z S5 (1=1st, 2=2nd, 3rd)
. =
e name: 0|5
o sex: A (male, female)
e age: LO]
. - ]
.3 EFA [o} o o| 2~
o slibsp: &M Bt M ALY, BiRAtef 4~
. .
o) EFA =] AlO| £
e parch: &7/ E&et £ 2, X419 £
. .
o ticket: E|ZIHZ
. OO0
o fare: 2¢
Ho Al S
e cabin: 44 ¥
. EFAS)
e embarked: &2 (C=Cherbourg, Q=Queenstown, S=Southampton)

Page 27 0f 98

aws




Amazon Web Services

4-4. FH) HO|Ef 4 ol

= L

select count(1) from analytics_hol.titanic_train

aWS‘ Services v Resource Groups v * Jay hyun @ aws-korea v  Seoul v  Support v

Athena QueryEditor  Saved Queries  History ~ AWS Glue Data Catalog (2"

Workgroup : primary Settings Tutorial Help What's new
Database <
@ New query 1 -+
analytics_hol v < . . . .
select count(1l) from analytics_hol.titanic_train
~ Tables (1) Create table
» titanic_train
~ Views (0) Create view Save as Create v | (Run time: 3.41 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctri + Enter to run query, Ctri + Space to autocomplete
view, run a query and click "Create view from
query”
»
Results B v
_col0
1 891

45 HsH dES

ig
ro

select survived, count(

—

) as cnt from analytics_hol.titanic_train group by survived order by cnt

aws Services v  Resource Groups v *

/3 hyun @ aws-korea v Seoul v Support v

Athena QueryEditor  Saved Queries  History =~ AWS Glue Data Catalog (Z'

Workgroup : primary Settings Tutorial Help What's new
Database c o
@ New query 1 <+
lytics_hol
analytice=ho % < select survived, count(l) as cnt from analytics_hol.titanic_train group by survived order by cnt
~ Tables (1) Create table
» titanic_train
~ Views (0) Create view Save as Create v (Run time: 3.33 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctri + Enter to run query, Ctri + Space to autocomplete
view, run a query and click "Create view from
query”
»
Results B v
survived cnt
1 1 342
2 0 549

aws
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46. 420 HE YEE =0

= L

select sex, survived, count(1) as cnt from analytics_hol.titanic_train group by sex, survived order by
sex, survived

aWS Services v Resource Groups v * D hyun @ aws-korea v Seoul v Support v

Athena Query Editor Saved Queries History AWS Glue Data Catalog (2 Workgroup : primary Settings Tutorial Help What's new

Database < [i]
@ New query 1 +
analytics_hol v
ytics_| < 1 select sex, survived, count(l) as cnt from analytics_hol.titanic_train group by sex, survived order by
sex, survived
Filter tables and views
~ Tables (1) Create table
» titanic_train
~ Views (0) Create view Save as Create v | (Run time: 3.14 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctri + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from
query”
D »
Results L4
sex survived cnt
1 female 0 81
2 female 1 233
3 male 0 468
4 male 1 109

HIEL 0] de 4E&0| =55 € + USUIL

aws
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47 EIAS SO 012 MES o

O - = L

select pclass, survived, count(1) as cnt from analytics_hol.titanic_train group by pclass, survived
order by pclass, survived

aWS, Services v Resource Groups v 3 Q hyun @ aws-korea v  Seoul v Support v
Athena Query Editor Saved Queries History AWS Glue Data Catalog (2 Workgroup : primary Settings Tutorial Help What's new
Database <
@ New query 1 S
analyficsshol i < select pclass, survived, count(l) as cnt from analytics_hol.titanic_train group by pclass, survived
order by pclass, survived
v Tables (1) Create table

» titanic_train

~ Views (0) Create view Save as Create v (Run time: 3.13 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctrl + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from
query”
Results <
pclass survived cnt
1 1 0 80
2 1 1 136
3 2 0 97
4 2 1 87
5 3 0 372
6 3 1 119

aws
Page 30 0f 98



Amazon Web Services

48 B & HHKIOILL BP0 T2 HES 2O

select sibsp, survived, count(1) as cnt from analytics_hol.titanic_train group by sibsp, survived order
by sibsp, survived

aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
Athena Query Editor Saved Queries History AWS Glue Data Catalog (% Workgroup : primary Settings Tutorial Help What's new
Database < 4
@ New query 1 +
analytics_hol v < . . . . . . : .
select sibsp, survived, count(l) as cnt from analytics_hol.titanic_train group by sibsp, survived order
by sibsp, survived
nd

~ Tables (1) Create table

» titanic_train

~ Views (0) Create view Save as Create v | (Run time: 3.22 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctrl + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from
query”
Results e
sibsp survived cnt
1 0 0 398
2 0 1 210
3 1 0 97
4 1 1 112
5 2 0 15
6 2 1 13
7 3 0 12
8 3 1 4
9 4 0 15
10 4 1 3
1 5 0 5
12 8 0 7

S5 HHROLL BRAL gl B9 HES0| e %

aws
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49. &M ESet 2 HOILL AhH0f| HE dEE =0

|

select parch, survived, count(1) as cnt from analytics_hol.titanic_train group by parch, survived order

by parch, survived

aws, Services v Resource Groups v 3 Q hyun @ aws-korea v  Seoul v Support v
Athena Query Editor Saved Queries History AWS Glue Data Catalog (2 Workgroup : primary Settings Tutorial Help What's new
Database <
@ New query 1 +
analytics_hol % < 1 select parch, survived, count(l) as cnt from analytics_hol.titanic_train group by parch, survived order
by parch, survived
Fillter tables and views

~ Tables (1) Create table

» titanic_train

~ Views (0) Create view Save as Create v | (Run time: 3.08 seconds, Data scanned: 52.32 KB) Format query Clear

You have not created any views. To create a Use Ctrl + Enter to run query, Ctrl + Space to autocomplete

view, run a query and click "Create view from

query”
Results <

parch survived cnt
1 0 0 445
2 0 1 233
3 1 0 53
4 1 1 65
5 2 0 40
6 2 1 40
7 3 0 2
8 3 1 3
9 4 0 4
10 5 0 4
1 5 1 1
12 6 0 1
S5t FEL A7) Gl 8 dEE0| B2 As € 5+ UAsH L

aws
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—

fot

410. S0 [HE YES

J

select embarked, survived, count(1) as cnt from analytics_hol.titanic_train group by

embarked, survived order by embarked, survived

aws, Services v Resource Groups v * JAY hyun @ aws-korea v  Seoul v  Support v

Athena Query Editor Saved Queries History AWS Glue Data Catalog (7' Workgroup : primary Settings Tutorial Help What's new

Database <
@ New query 1 +
analytics_hol v < . . . ) . . .
select embarked, survived, count(l) as cnt from analytics_hol.titanic_train group by embarked, survived
order by embarked, survived
~ Tables (1) Create table
» titanic_train H
~ Views (0) Create view Save as Create v | (Run time: 3.2 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctrl + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from
query”
N »
Results “
embarked survived cnt
1 1 2
2 Cc 0 75
3 Cc 1 93
4 Q 0 47
5 Q 1 30
6 S 0 427
7 S 1 217

2702 HIOIH & BaeT7t BAIEO UX| @1, ST SO 4EE0| K2 A= & & AUFLIL,
MEtM, BT s 2 4E20| K2 O|RE 27| fldh B et 2§5Mel 2AE &dHE 27t
U L.

aws
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select embarked, pclass, count(1) as cnt from analytics_hol.titanic_train group by embarked, pclass
order by embarked, pclass

aws, Services v Resource Groups v * o hyun @ aws-korea v  Seoul v  Support v

Athena Query Editor Saved Queries History AWS Glue Data Catalog (% Workgroup : primary Settings Tutorial Help What's new
Database c o

@ New query 1 +
analyfics-hol M < select embarked, pclass, count(l) as cnt from analytics_hol.titanic_train group by embarked, pclass
order by embarked, pclass
a

v Tables (1) Create table

» titanic_train

~ Views (0) Create view Save as Create v | (Run time: 3.46 seconds, Data scanned: 52.32 KB) Format query Clear
You have not created any views. To create a Use Ctrl + Enter to run query, Ctrl + Space to autocomplete
view, run a query and click "Create view from
query"”
N »
Results “
embarked pclass cnt

1 1 2
2 Cc 1 85
3 (o3 2 17
4 c 3 66
5 Q 1 2
6 Q 2 3
7 Q 3 72
8 S 1 127
9 S 2 164
10 S 3 353

aws
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5. Create RDS and S3 Endpoint

O|H ZoM= 0|=0f ZIE RDS Read & Write 2 &2 /5 RDS 2} S3 Endpoint £ HMsI=E

St S LI

RDS A

5-1. RDS 24 & O| &g LIC}L. Create database HES Z&!gtL|Ct.

aws, Services v Resource Groups v * [\ hyun @ aws-korea v  Seoul v  Support v
Amazon RDS X
Amazon Aurora X

Amazon Aurora is a MySQL- and PostgreSQL-compatible enterprise-class database, starting at <$1/day. Aurora supports up to

Dashboard 64TB of auto-scaling storage capacity, 6-way replication across three availability zones, and 15 low-latency read replicas. Learn
Databases IExS

Performance Insights Create database

Snapshots Or, Restore Aurora DB cluster from S3

Automated backups

Reserved instances

Resources Additional information

Subnet groups

Parameter groups You are using the following Amazon RDS resources in the Asia Pacific (Seoul) region Getting started with RDS
Option groups (used/quota) Overview and features
DB Instances (1/40) Parameter groups (4) Documentation
Events Allocated storage (0 TB/100 TB) Default (4) Articles and tutorials
Event subscriptions Click here to increase DB instances limit Custom (0/100) Data import guide for MySQL
Reserved instances (0/40) Option groups (2) Data import guide for Oracle
Recommendationso Snapshots (1) Default (2) Data import guide for SQL Server
Manual (0/100) Custom (0/20) New RDS feature announcements
Automated (1) Subnet groups (3/50) Pricing
Recent events (0) Supported platforms VPC Forums
Event subscriptions (0/20) Default network vpc-657¢910d

5-2. Create database 0| A| Templates 2 Dev/Test £ M E#SI11, DB cluster identifier = analytics-

hol 2 ®2BtL|Ct. Credentials Settings 0l Al Auto generate a password M3 A E S|X|S5t11, Master
password & Confirm password & &2 gL|C} (0|2 &&0(AM RDS & I AHESHA & LICt) DB
instance size & Burstable classes 2| db.t2.small & MEHGIL|CE O Q| LIHA| E2 7|22 F11

Create database HHE & E2I8tL|Ct. Database 247X 2 3 20| AQ & L|C}

aws
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aws

RDS Create database

Create database

Database settings

(D Easy create

Provides the fastest way to get started with your database. You can modify this configuration anytime after creation.

Engine options

Engine type Info

© Amazon Aurora MySQL MariaDB
*
@ 6
PostgreSQL Oracle Microsoft SQL Server
Microsoft
ORACLE 7581 server
Edition
© Amazon Aurora with MySQL compatibility
Amazon Aurora with PostgreSQL compatibility
Version Info
Aurora (MySQL)-5.6.10a v

Database features are supported with specific engine versions. Info

Database Location
© Regional

You provision your Aurora database in a single AWS Region.

Global

You can provision your Aurora database in multiple AWS Regions. Writes in the primary AWS
Region are replicated with typical latency of less than 1 sec to secondary AWS Regions.

Database features

© One writer and multiple readers
Supports multiple reader instances connected to the
same storage volume as a single writer instance. This is
a good general-purpose option for most workloads.

Serverless
You specify the minimum and maximum amount of

resources needed, and Aurora scales the capacity based
on database load. This is a good option for intermittent

or unpredictable workloads.

Templates

Choose a sample template to meet your use case.

Production
Use defaults for high availability and fast, consistent
performance.

O Dev/Test
This instance is intended for development use outside
of a production environment.

Page 36 0f 98

Seoul Support v

Create database X

In Database settings, enable Quick
create to specify the minimum set
of configuration options to create
a database. With Quick create
enabled, you specify only the DB
engine type, DB instance size, and
DB instance identifier. Quick
create uses the default setting for
other configuration options.

Disable Quick create to specify
more configuration options when
you create a database. If Quick
create isn't enabled, you can
choose other configuration
options, including ones for
availability, security, backups, and
maintenance.

You can always modify
configuration options after the
database is created.

Learn more

e Creating an Amazon RDS DB
Instance

o Creating an Amazon Aurora DB
Cluster

Create database X

In Database settings, enable Quick
create to specify the minimum set
of configuration options to create
a database. With Quick create
enabled, you specify only the DB
engine type, DB instance size, and
DB instance identifier. Quick
create uses the default setting for
other configuration options.

Disable Quick create to specify
more configuration options when
you create a database. If Quick
create isn't enabled, you can
choose other configuration
options, including ones for
availability, security, backups, and
maintenance.




Amazon Web Services

q Create database X
Settings
In Database settings, enable Quick
DB cluster identifier info create to specify the minimum set
Type a name for your DB cluster. The name must be unique cross all DB clusters owned by your AWS account in the current AWS of :onﬁgura[ion options to create
Region.

a database. With Quick create

analytics-hol enabled, you specify only the DB

ngin: i nce si n

The DB cluster identifier is case-insensitive, but is stored as all lowercase (as in “mydbcluster”). Constrains: 1 to 60 alphanumeric engine type, DB instance size, and

characters or hyphens. First character must be a letter. Can't contain two consecutive hyphens. Can't end with a hyphen. DB instance identifier. Quick
create uses the default setting for

other configuration options.
¥ Credentials Settings g P

Master username  Info Disable Quick create to specify
Type a login ID for the master user of your DB instance. more configuration options when
5 you create a database. If Quick
admin create isn't enabled, you can
6 alphanumeric characters. First character must be a letter choose other configuration
uto generate a password options, including ones for
mazon RDS can generate a password for you, or you can specify your own password availability, security, backups, and

maintenance.
Master password Info
You can always modify
configuration options after the
Constrainsts: At least 8 printable ASCII characters. Can't contain any of the following: / (slash), "(double quote) and @ (at sign). database is created.

Confirm password info Learn more

e Creating an Amazon RDS DB
Instance

e (Creating an Amazon Aurora DB

Imore conmngurauon opuons wnen
you create a database. If Quick
DB instance size create isn't enabled, you can
choose other configuration
. L options, including ones for
instance class info availability, security, backups, and
Choose a DB instance class that meets your processing power and memory requirements. The DB instance class options below are N
limited to those supported by the engine you selected above. maintenance.
i i nd x classes) )
You can always modify
© Burstable classes (includes t classes) configuration options after the
db.t2.small v database is created.
1 vCPUs 2 GiB RAM Not EBS Optimized
N y Learn more
(D Include previous generation classes
* Creating an Amazon RDS DB
Instance
e Creating an Amazon Aurora DB
Availability & durability Cluster
Multi-AZ deployment info
Create an Aurora Replica/Reader node in a different AZ (recommended for
scaled availability)
Creates an Aurora replica for fast failover and high availability.
© Don't create an Aurora Replica
Connectivity
Virtual Private Cloud (VPC) info
VPC that defines the virtual networking environment for this DB cluster.
Default VPC (vpc-657¢910d) v

Only VPCs with a corresponding DB subnet group are listed.

(@ After a database is created, you can't change the VPC selection.

» Additional connectivity configuration

» Additional configuration

Database options, encryption enabled, failover, backup enabled, backtrack disabled, Enhanced Monitoring enabled,

maintenance, CloudWatch Logs, delete protection disabled
Cancel Create database

awg
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aWS Services v Resource Groups v * Jal hyun @ aws-korea v  Seoul v  Support v
© Successfully created database analytics-hol. View credential details

Dashboard RDS Databases

Performance Insights Databases @ Group resources - Create database

Amazon RDS

Snapshots
1
Automated backups Q @
Reserved instances
A Role ¥ Engine v Region & AZ v Size v Status v CPU Current activity

Subnet groups

Regional Aurora MySQL ap-northeast-2 1 instance @© Available
Parameter groups

Regional Aurora MySQL ap-northeast-2 1 instance @© Available

Option groups

Events Writer Aurora MySQL ap-northeast-2c db.t2.medium @© Available 1 1716.25% 127 Select]

Event subscriptions

5-4. ‘44 =l Database 2| Writer 2| DB identifier & S2ojA HHFYEE 2 QI L|C} Endpoint 2F
VPC = 0|F ME0|M AtESIL copy SiA H2SH=E SHL|Ct,

aWS Services v Resource Groups v * o hyun @ aws-korea v  Seoul v  Support v

Amazon RDS X RDS Databases analytics-hol analytics-hol-instance-1
icS- -] - Modif ’ I Actions ¥ ‘
bashboard analytics-hol-instance-1 \ y
Performance Insights Related
Snapshots Q &
Automated backups
Reserved instances DB identifier A Role ¥ Engine v Region & AZ v Size v
Subnet groups analytics-hol Regional Aurora MySQL ap-northeast-2 1 instance
Parameter groups ’ (] I analytics-hol-instance-1 I Writer Aurora MySQL ap-northeast-2a db.t2.small
Option groups
Events
Connectivity & security Monitoring Logs & events Configuration Tags

Event subscriptions

Recommendations €J)
Connectivity & security

Endpoint & port Networking Security
Endpoint Availability zone VPC security groups
analytics-hol-instance- ap-northeast-2a default (sg-cd4b7ea5)
1.cbaSoplyukar.ap-northeast- (active)
2.rds.amazonaws.com VPC
I default (vpc-657c910d) I Public accessibility

Port Yes
3306 Subnet group

default-vpc-657¢910d Certificate authority

rds-ca-2015

Subnets

subnet-addbefe0 Certificate authority date

subnet-63f73418 Mar 5th, 2020

subnet-ebba4183

aws
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S3 Endpoint 44

5-5. M4 &l Database &= VPC LH{Of| M d |7 20 SHE Database Off 235t7| €3l Glue Job 2

Cluster = VPC L2 A MM Z|A EL|Ct Glue Job O] VPC LHEO| A S3 Of Private 5tA ©235}7|

Q3 X3 FH = S3 Endpoint & 4 dStEE gL VPC 22 0| L L Endpoints Z O]
Create Endpoint HHES 2&/2L|CL (RDS 7t 4/dEl VPC 0f S3 Endpoint 7t O|0| - E[0] QU

Skip St== 2FL|Ct)

4| VPCID

vpc-2c4df044 | Dev
vpc-2c4df044 | Dev

aws, Services v  Resource Groups v *
VPC Dashboard Create Endpoint Actions v
4
Filter by VPC:
Filter by tags and attributes or search by keyword
Q Select a VPC Q Fitterby tag o i
Name ~ Endpoint ID
tual Private Cloud
vpce-0cb37565
Your VPCs
vpce-3cb17755
Subnets

Route Tables
Internet Gateways

Egress Only Internet
Gateways

DHCP Options Sets
Elastic IPs
Endpoint Services
NAT Gateways

Peering Connections
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Service name

com.amazonaws.ap-northeast-...

com.amazonaws.ap-northeast-...

Q

hyun @ aws-korea v

Endpoint type v

Gateway

Gateway

L=o] =)
Sy
L 7o

— O

Seoul v Support v
RS - 2)
1to20f2

Status ~ Creati
available June 3
available June 3

aws
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5-6. s3 £ &L= Service Name 2 MEHSID Database 8- I 25 VPC 2F &
route tables O| A S{{E VPC &

MEHE|O] Ql= K| =QIBtL|CE Configure

ID & dE5t

Create endpoint HEZ

o

S EI8tL|C} (Route Table ID 7} 02 7H

st VPC 7}

2ol AH =l Route Table

HEISHOISHE X| 28 2 SAOA 225t =29l = TASt=F gfL|C})

Endpoints > Create

Services v Resource Groups v *

Endpoint

Create Endpoint

A VPC endpoint allows you to securely connect your VPC to another service.
An interface endpoint is powered by PrivateLink, and uses an elastic network interface (ENI) as an entry point for traffic destined to the service.
A gateway endpoint serves as a target for a route in your route table for traffic destined for the service.

Service category

© AWS services
Find service by name
Your AWS Marketplace services

Service Name com.amazonaws.ap-northeast-2.s3 o

VPC*

Q Filter by attributes

Service Name

com.amazonaws.ap-northeast-2.execute-api
com.amazonaws.ap-northeast-2.git-codec...
com.amazonaws.ap-northeast-2.kinesis-fir...

com.amazonaws.ap-northeast-2.kinesis-st...

com.amazonaws.ap-northeast-2.kms

com.amazonaws.ap-northeast-2.logs

com.amazonaws.ap-northeast-2.monitoring
®  com.amazonaws.ap-northeast-2.s3

com.amazonaws.ap-northeast-2.sagemak...
com.amazonaws.ap-northeast-2.sagemak...
com.amazonaws.ap-northeast-2.secretsm...

com.amazonaws.ap-northeast-2.serviceca...

com.amazonaws.ap-northeast-2.sns

com.amazonaws.ap-northeast-2.sqs

com.amazonaws.ap-northeast-2.ssm

Anm AmATmAnAn AR AarhAanat O AnmaaAns

Owner

amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon
amazon

amazon

ce

Type

Interface
Interface
Interface
Interface
Interface
Interface
Interface
Gateway
Interface
Interface
Interface
Interface
Interface
Interface

Interface

Tnbarfnnn

n @ aws-korea v

A0 O] ID &

Seoul v Support v

1 to 36 of 36

Configure route tables A rule with destination pl-78a54011 (com.amazonaws.ap-northeast-2.s3) and a target with this endpoints' ID (e.g. vpce-12345678) will be added
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to the route tables you select below.

Subnets associated with selected route tables will be able to access this endpoint.

rtb-6afa3202

Route Table ID

rtb-6afa3202

Main

Yes

Associated With

3 subnets

A Warning

When you use an endpoint, the source IP addresses from your instances in your affected subnets for accessing the AWS service in
the same region will be private IP addresses, not public IP addresses. Existing connections from your affected subnets to the AWS
service that use public IP addresses may be dropped. Ensure that you don't have critical tasks running when you create or modify

an endpoint.

aws
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Policy* @ Full Access - Allow access by any user or service within the VPC using credentials from any AWS accounts to any resources in this (i ]
AWS service. All policies — IAM user policies, VPC endpoint policies, and AWS service-specific policies (e.9. Amazon S3 bucket
policies, any S3 ACL policies) — must grant the necessary permissions for access to succeed.

Custom

Use the policy creation tool to generate a policy, then paste the generated policy below.

"Statement™: [

* Required [+ .-l Create endpoint

aws, Services v Resource Groups v * Q hyun @ aws-korea v Seoul v Support v

Endpoints > Create Endpoint

Create Endpoint

@ The following VPC Endpoint was created:

VPC Endpoint ID  vpce-0c81eeeaBd90c8360

A MAFKA O i AMMC|H = SlO| St
5-7. Ol’EHQl‘ = Ol SSHLES3 Endpomt 7|' o oEl T X| %!- ul = Ll EI'.
aWS, Services v Resource Groups v * Q hyun @ aws-korea v Seoul v Support v
VPC Dashboard Create Endpoint V-1, E04
) po LRI - B 2)
Filter by VPC:
Filter by tags and attributes or search by keyword 1to30f3
Q Select a VPC Q Fitterby tag i
Name ~ Name ~ Endpoint ID -« VPCID Service name ~ Endpoint type v Status

Virtual Private Cloud

vpce-Oc81eeea8d... vpc-657¢910d com.amazonaws.ap-northeast-... ~ Gateway available
Your VPCs

vpce-0cb37565 vpc-2c4df044 | Dev com.amazonaws.ap-northeast-... Gateway available
Subnets vpce-3cb17755 vpc-2c4df044 | Dev com.amazonaws.ap-northeast-... Gateway available
Route Tables
Internet Gateways Endpoint: vpce-0c81eeea8d90c8360 _J =N =]
Egress Only Internet
Gateways Route Tables Policy Tags
DHCP Options Sets

Endpoint ID  vpce-0c81eeea8d90c8360 VPCID
Elastic IPs Status Creation Time
Service name | com.amazonaws.ap-northeast-2.s3 Endpointtype  Gateway
DNS Names

Endpoint Services

aws
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aws, Services v Resource Groups v * Jal hyun @ aws-korea v  Seoul v  Support v
VPC Dashboard Create Endpoint Actions v
« = o & 0
Filter by VPC:
Filter by tags and attributes or search by keyword 1to30f3
Q Select a VPC Q Fiter by tag v
Name ~ Name ~ Endpoint ID - VPCID Service name ~ Endpoint type ~ Status

Virtual Private Cloud

vpce-Oc81eeeadd... vpc-657¢910d com.amazonaws.ap-northeast-...  Gateway available
Your VPCs

vpce-0cb37565 vpc-2c4df044 | Dev com.amazonaws.ap-northeast-... ~ Gateway available
Subnets vpce-3cb17755 vpc-2c4df044 | Dev  com.amazonaws.ap-northeast-...  Gateway available
Route Tables
Internet Gateways Endpoint: vpce-0c81eeea8d90c8360 _ =N =]
Egress Only Internet
Gateways Details Policy Tags
DHCP Options Sets

Manage Route Tables

Elastic IPs
Endpoints Route Table ID Main Associated With
Endpoint Services I rtb-6afa3202 Yes 3 subnets I

NAT Ratawaue

aws
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6. Glue Dev Endpoint with SageMaker

notebook

CH22 ETL &Y 3 ilgfd 23 7S 25 Dev endpoint 2t SageMaker notebook 2
A5t & LT

Dev Endpoint 44°d

6-1. Glue 22 0|5 tLICL Dev endpoints 2 0| &8t 2, Add endpoint HES 22/gtL|C}

Services v Resource Groups v * Jal hyun @ aws-korea v  Seoul v  Support v

Dev endpoints A development endpoint is an environment used to develop and test your AWS Glue scripts.
AWS Glue

4 User preferences

Data catalog Q Filter by tags Showing: 1 - 1 ce

Databases

Tables Endpoint name Provisioning status Running for

Connections 7 vpc-endpoint-v1 READY 47d 1h 38m
Crawlers
Classifiers

Settings

ETL
Jobs

Triggers

| Dev endpoints

Notebooks

aws
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6-2. Development endpoint name 2 analytics-hol 2, IAM role 2 3 Z0j A 43t

AWSGlueServiceRole-Hol & &, Data processing units(DPUs)& 2 2 MEHSID Next £ 2 2/2tL|CL

aws

Services v Resource Groups v * Ja\ hyun @ aws-korea v Seoul v Support v

Add development endpoint

Set up your development endpoint

QO Properties
O Use a development endpoint to set up an AWS Glue environment that you can
use to develop your scripts with other software, such as notebooks, integrated
O development environments (IDEs), and a REPL shell.
O Development endpoint name
|‘ analytics-hol
1AM role €
‘ AWSGlueServiceRole-Hol I v =

Ensure that this role has permission to your Amazon S3 sources, targets, and any libraries used
by the development endpoint. Create IAM role

~ Security configuration, script libraries, and job parameters
(optional)

Security configuration

‘ None v ‘

Data processing units (DPUs) €@
r—
L] |

Python library path

s3://bucket-name/folder-name/file-name ‘ | %
Dependent jars path
s3://bucket-name/folder-name/file-name ‘ =

» Tags (optional)

» Catalog options (optional)

aws
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6-3. Choose a VPC, subnet, and security groups & 41&#5t 1 VPC = RDS 7} ‘-4 El VPC 2 &t
VPC & MEHSEL|CE 3 7H2| subnet & StLEE MEISID security group M AEIAE MEHGE & Next
HES SE L

aws

Services v  Resource Groups v % L\ hyun @ aws-korea ~

Add development endpoint

Seoul

> Support v

© Properties Networking

O Netwarking How do you want to provide the network information used to create the
e development endpoint?

When required, this information determines which VPC, subnet, and security groups are shared
O ur data stores and the development endpoint. The development en
orking information to connect to your data stores in an AWS Glue envi

netw

() Skip networking information

Networking information is optional if you only connect to S3 data stores.

\ : ) Choose a connection

AWS Glue obtains the VPC, subnet, and security groups from the connection.

® Choose a VPC, subnet, and security groups

meedrity groups that can be used to

create the development endpoint
VPC

Choose a VPC with access to an S3 endpoint

I‘ vpc-657¢910d I v ‘

Subnet (Optional)

Choose the subnet within your VPC

I subnet-addbefe0 I v ‘

Security Groups (Optional)

Choose up to 4 security groups with a self-referencing rule.

Group ID v Group name v

g-cd4b7ead default

=y -

Page 45 0f 98
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6-4. SSH Public key(Optional) EHAIOM & 7|2 4H2E Next HEZS S EFLICE

‘-E‘WS Services v Resource Groups v * [l hyun @ aws-korea v  Seoul v  Support v

Add development endpoint

Add an SSH public key (Optional)

@ Properties

® Networking

O SSH public key Provide a key if this development endpoint is to be accessed from a REPL,
IDE, or local notebook client. Leave the key empty if this development
O endpoint is to be accessed from a SageMaker notebook or Zeppelin

notebook server. When you create a SageMaker notebook or Zeppelin
notebook server the key to communicate with the development endpoint is
generated.

Upload an SSH public key, or paste public key contents to authorize access to the
development endpoint. You can also update a public SSH key through Action >
Rotate SSH key from your created development endpoint. A corresponding private
SSH key is required when you connect to your development endpoint. Multiple SSH
public keys can be associated with a development endpoint.

Public key contents

Upload SSH public key %

Add another key

6-5. 8= 2|7¢h £ Finish HES 2EH0IE 40| A[HELICL (F 62 282)

aW§ Services v Resource Groups v * A hyun @ aws-korea v Seoul v Support v

~——

Add development endpoint

@ Properties Review
(©® Networking
© SSH public key Dev endpoint properties
O Review Name analytics-hol
Tags -
Security configuration
Networking

VPC vpc-657¢910d
Subnet subnet-ebba4183
Security groups  sg-cd4b7ea5

SSH public key

Public key contents

]

aws
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6-6. Endpoint <4440 2t& =[™ PROVISIONING & EfO| A READY & EfZ HFELICH REZF A THO
P

o o
2| T2 A| HES 22510 Provisioning status 7t READY & EfZ HZAE Z4S SolstL|Ct,

aws, Services v Resource Groups v * JA\ hyun @ aws-korea v  Seoul v  Support v
Dev endpoints A development endpoint is an environment used to develop and test your AWS Glue scripts.
AWS Glue
4
Data catal og Development endpoint analytics-hol is provisioning. When ready, choose the development endpoint and create a notebook to test your scripts. Either %
choose Action, Create SageMaker notebook or Action, Create Zeppelin notebook server. Learn more
Databases
Tables

User preferences
Connections

ter b Showing: 1 -2 =
Classifiers
. Endpoint name Provisioning status Running for
Settings
I T analytics-hol PROVISIONING I
aws, Services v Resource Groups v * L\ hyun @ aws-korea v  Seoul v  Support v
Dev endpoints A development endpoint is an environment used to develop and test your AWS Glue scripts.
AWS Glue
4
Data catalog Development endpoint analytics-hol is ready. You can create a notebook server at this endpoint to test AWS Glue scripts. To create a notebook x
server, choose the endpoint, then choose Action, Create notebook server. Learn more.

Databases

Tables

User preferences

Connections E’
Showing: 1 -2

Classifiers Endpoint name Provisioning status Running for

Settings .
analytics-ho READY 5m

SageMaker notebook 4444

6-7. READY & EH2| Dev endpoint & MEHSI D Action 0| A Create SageMaker notebook =
MEHSHL| T

aW§ Services v Resource Groups v * 0 hyun @ aws-korea v Seoul v Support v
Dev endpoints A development endpoint is an environment used to develop and test your AWS Glue scripts.
AWS Glue
4 User preferences

Databases Create Zeppelin notebook server

Tables Endpoint

Connections name

Update ETL libraries

Crawlers

vpc-endpoin .
Rotate SSH key

Classifiers
janalytics-hol N
Settings e Delete

aws
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6-8. Notebook name 0| analytics-hol O|2}11

24%2FL|C} Attach to development endpoint Of

(o]
H
analytics-hol & ME#SI1 Create an IAM role & M EHGILICE IAM role Ol Hol 0|2t &3t VPC Of

Database 7t A4

i
loNe)
notebook HES =

aws

AWS Glue

Data catalog

Databases
Tables
Connections

Crawlers
Classifiers

Settings

ETL

Jobs

Triggers

Dev endpoints

Notebooks

Security

Security
configurations

Tutorials
Add crawler
Explore table
Add job
Resources ('

What's new
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!
| E VPC 2F S YUSH X|, Subnet 2 Bl E VPC Off &3t Subnet Q! X| Q! & Create

=12 SageMaker notebook 2 ‘d-gBtLICE (¥ 52 A8)

Services v Resource Groups v * Ja\ hyun @ aws-korea v  Seoul v  Support v

Notebooks > Create notebook

Create and configure a notebook

Create a SageMaker notebook for use with development endpoints.
Notebook use is charged at your standard SageMaker usage rate ('

Notebook name

aws—gluel analytics-hol I

Name may contain letters (A-Z), number or underscores!
Attach to development endpoint
I analytics-hol I v

Notebook instances require permissions to call other services including
SageMaker and S3.

_) Update a policy in an IAM role
Q st role
@ Create an IAM role

IAM role

AWSGIueServiceSageMakerNo(ebookRoIe-I Hol I

To create an IAM role, you must have CreateRole, CreatePolicy, and
AttachRolePolicy permissions.
You can also create an IAM role on the IAM console.

VPC (optional)

Cr he VPC name that contains your data store

I vpc-657¢910d I v ‘
Subnet

Ct bnet within your VPC
I subnet-ebba4183 I v ‘
Security groups

rom other nef

chosen security group must rule for all TCP

Group ID v Group name v
default
sg-04ab7229945a99cdf Dev
~1 sg-079da6c9b53206741 ElasticMapReduce-master
sg-0a986baefea1601b9 ElasticMapReduceEditors-Editor
en.Naarddad7fr~r7NQQ2 rooan laarninn

aws
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Encryption key (optional)
An encryption key protects your data. Type the ID or ARN of the AWS KMS key that you want

to use.

Choose AWS KMS key v s ]

» Tags (optional)

’ Create notebook

aws, Services v Resource Groups v * /j hyun @ aws-korea v Seoul v Support v
Notebooks A notebook enables interactive development and testing of your ETL scripts on a development endpoint.
AWS Glue

User preferences

Data catalog

Z linr book servers

Databases
Tables Q Filter by attributes Showing: 1 -2 s

Connections
Notebook name v Development endpoint Status v Creation time v Last modified time
Crawlers

Classifiers aws-glue-analytics-hol analytics-hol Starting 16 March 2019 12:08 AM U... 16 March 2019 12:08 AM U...

6-9. M43t aws-glue-analytics-hol SageMaker notebook 2| Status 7t Ready 2 HZ &

notebook & MESEL Open notebook HHES 225 SageMaker notebook 2 & & gtL|Ct

=
=2
I

aws Services v Resource Groups v * [\  hyun @ aws-korea v  Seoul v  Support v
Notebooks A notebook enables interactive development and testing of your ETL scripts on a development endpoint.
AWS Glue
4 User preferences
Data catalog r Z li book servers
Databases ——
v Filter by attributes ing: 1 - ~
Connections . o o
Notebook name v Development endpoint Status v Creation time v Last modified time
Crawlers
Classifiers ws-glue-analytics-hol analytics-hol 16 March 2019 12:08 AM U... 16 March 2019 12:11 AM U...

6-10. SageMaker notebook O] A& ™ Open JupyterLab HHE2 =510 JupyterLab 2
AlSH S

e AL LY.

: Jupyter Open JupyterLab | | Quit
Files Running Clusters SageMaker Examples Conda
Select items to perform actions on them. Upload New~ £
10 | v W/ Name ¥ Last Modified File size
) O Glue Examples 42
~) O lost+found 6= M

aws
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: File Edit View Run Kernel Git Tabs Settings Help

: = ]

]
]
.* Name - Last Modified
™ Glue Examples 7 minutes ago E Notebook
0 ™ lost+found 8 minutes ago
@
conda_mxn... conda_ama... conda_ama... conda_ama... conda_ama... conda_chai...
O
conda_chai... conda_mxn... conda_pyth... conda_pyth... conda_pyto... conda_pyto...
conda_tens... conda_tens... Sparkmagic... Sparkmagic... Sparkmagic... Sparkmagic...

aw§
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7. Lab: Data Analysis, ETL and ML

OfH O M= JupyterLab 0| A BIO|EE 4ot ETL S T/A
Model & d'dot1 §58 H2EsI= 2 s UdsHiSL T

Git Clone
7-1. JupyterLab 0| A Git Clone HES Z&l8tL|C}.

: File Edit View Run Kernel Git Tabs Settings Help

+ * C X Launcher

St CHFSE Machine Learning

-
f
.* Name - Last Modified
™7 Glue Examples 4 days ago IE' Notebook
@
conda_ama... conda_ama... conda_ama... conda_ama... conda_chai... conda_chai...
O
235 conda_mxn... conda_mxn... conda_pyth... conda_pyth... conda_pyto... conda_pyto...
conda_tens... conda_tens... Sparkmagic... Sparkmagic... Sparkmagic... Sparkmagic...
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7-2. https://github.com/aws-samples/aws-analytics-workshop-kr.git & 2 25t CLONE HES

S

Clone arepo

Enter the Clone URI of the repository

es/aws-analytics-workshop-kr.git

7-3. aws-analytics-workshop-kr 257t ‘d-dEl A2 &olg = ASLC

: File Edit View Run Kernel Git Tabs Settings Help

+ * c 3
= ¢ EX Launcher
.
.* Name - Last Modified
jm] ytics-... ago E Notebook
0 Glue Examples 4 days ago
@ © o © © © o
conda_ama... conda_ama... conda_ama... conda_ama... conda_chai... conda_chai...
O
= el e al éa el éa
el @w el el @ @w
* conda_mxn... conda_mxn... conda_pyth... conda_pyth... conda_pyto... conda_pyto...
& & S S S S
e e
conda_tens... conda_tens... Spark i Spark i Spark i Spark

awg
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Lab1: Glue Job Basic

Lab1 O A= Glue Job & ?[¢t 7|2 Template & & T & L|C}.

. . - = . .
7-4. 24’4 &l aws-analytics-workshop-kr/glue-deep-dive-hol 2HE 282|510 0|5 &
. . [P o " [
01.basic_job_template.ipynb = ES TS 2250 LESILICE
File Edit View Run Kernel Git Tabs Settings Help
] + * C X Launcher X | [A] 01.basic.ipynb X
A > aws-data-analysis-hol |—B + X O » = C Code v Sparkmagic (PySpark)
% Name - Last Modified
images 3 days ago .
Glue Job Basic
o W] 02.csv_to_json.... aday ago
« [ 03,jdbe.ipynb aday ago 0|t Lab0|M= SageMaker notebookE AF&3t0{ ZHChstHA| CllO|EIS @11, ETLSHR, Writedhs 28 S &TELIC
® . oatitanic_data... d
- ntane dete 2ceyeoe $30 Y2 =8 HOJEIE 0127 Ash 2R} S3 bucketoll XIE account-id account_id H40f SEgiLICt.
® [A] 05.python_shel... aday ago
9, [ LICENSE 3 days ago [ 1:|ACCOUNT_ID = '|
M README.md 3 days ago S3_BUCKET = 's3://aws-glue-hol-' + ACCOUNT_ID

7-5. 01.basic_job_template.ipynb =ES0|M HH M ZE Cell 2| account_id 2t £¢12|
account_id 2 CHA|EHL|C}

File Edit View Run Kernel Git Tabs Settings Help

] + L) b 3 c I3 Launcher X | [ 01.basic.ipynb X
A > aws-data-analysis-hol B+ X O » m C Markdownv Sparkmagic (PySpark)
_* Name - Last Modified
™7 images 3 days ago .
| Glue Job Basic
0 ® [ 02.csv_to_json.... a day ago
o [ 03.jdbc.ipynb 2 day ago O|# Lab0fl A= SageMaker notebookZ AH235t0 ZH5HA| H|O|E|S 211, ETLSIL, Writedhs I8 2 AT EL|ch
@ : : 2:2;::;?::; : ::z ::Z S30| Y2 =5H C|0|EIE 20{27| fl8H 2tX} S3 bucket0ll X|&Et account-idE account_id $4:01 &Hegt|ct,
A D License 3 days ago ACCOUNT_ID = '123456789"
M README.md 3 days ago = = 0 ~hol-' + ACCOUNT_ID

E Eo| A C O] M2 AME CE 3§ Ml AlSHS A=
7-6. ctESO| 41} AE9| FMF HHIIH ZES SHLY AdSt D Z21HE 2!
AlSHO AlSHSH C M2 EHSE S — O H St A o] L
22 ddY A AS MBSt = 7|EEOf Shift + Enter 2 & = AL, H70A Run->Run
= el Sk A (o) ==
Selected Cells & MESIM & =& JSL|CE
File Edit View Run | Kernel Git Tabs Settings Help
- + [ +] I Run Selected Cells { Enter I,basic.ipynb L]
# > aws-data-anal Run Selected Cells and Insert Below \ Enter Code v Sparkmagic (PySpark)
% Name “1 Run Selected Cells and Don‘t Advance ~ Enter
™ images Run Selected Text or Current Line in Console SiC
o OLtesiciob Run All Above Selected Cell
® A} 02.csv_to_json.. ' d Cell and All Bel
o Gt oy Sotected Collad AN Below laker notebook AL8310§ ZIEHsH CIOIEE 23, ETLLR, Writedts T3 AL,
@ .5 04.titanic_data., Run All Cells N - . .
« [ O5.python.shel, _ Restart Kernel and Run Al Cells.. 210127| s 2txt S3 bucketol| X|F & account-id& account_id =0 & gL ct.
w
A, D LICENSE 3 days ago [ 1: ACCOUNT_ID = '123456789'
M README.md 3 days ago S3_BUCKET = 's3://aws—glue-hol-' + ACCOUNT_ID

aws
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Lab2: Create Job, Run and Debugging

Lab2 O M= csv I CH It
WHEE TS 2 =

json ZoHO = HAHSH= Glue Job = Hdet = & 8l CjH 5=

7. 02.csv_to_json.ipynb = ES mAZ SE510] 2LEStD HH M ZE Cell 2] ACCOUNTID #2
(o]

7-
E0I9] account_id 2 CHA|EHL L}

File Edit View Run Kernel Git Tabs Settings Help

+ B h 3 C Launcher X | [# 02.csv_to_json.ipynb X

B + X OO » m C Markdownv

#A > aws-data-analysis-hol Sparkmagic (PySpark)

Name - Last Modified

X
™) images 3 days ago

CSV -> JSON

® [W| 01.basic.ipynb 6 minutes ago

® [® 02.csv_to_json.... aday ago

* (A 03jdbe.ipynb a day ago g%u{z, 3& %Ej—qllgu';szl ?li Template2 4T{E 1 CSV I}US JSONSZ #HEHsH= Glue JobS BHEO] Al35tn
L 4 e [W O4.titanic_data... a day ago
* () 05.python_shel... aday ago S30| Y=E=5H H|0|EIE 20{27| 9sH At S3 bucketdll XIHE account-idE account_id #4-0 &HegiL|ct.
%, [ LICENSE 3 days ago
M README.md 3 days ago ACCOUNT_ID = '123456789"

7-8. —E5 70| =0 2} “File Read & Write with Spark API"2t “File Read & Write with Glue API”
Lab & ZIEEILIC} Lab 2| OHX|2 E Cell 2 Glue Job AT M3 E| T Notebook A= Al E|X|
22 L| Notebook Of| A &lSHX| gh& L CE

7-9. Glue Job ‘dd= 23l Glue 22 0|=

2 LICt Jobs 2 0| 5%t = Add job HES ZEELIC]

aws

2 Services v Resource Groups v * [\ hyun @ aws-korea v  Seoul v  Support v
Jobs
AWS Glue o ‘ . - ) , .
< A job is your business logic required to perform extract, transform and load (ETL) work. Job runs are initiated by triggers which can be scheduled or driven by
events.
Data catalog User preferences
Databases Add job Q Filter by tags and Showing: 1 -6 Z 0
Tables
Connections Name Type ETL language Script location Last modified Job bookmark
Crawlers g1x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:07 PM... Disable
Classifiers g2x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:00 PM... Disable
Settings
python shell job Python shell s3://aws-glue-scripts-... 31 May 2019 1:05 AM ... Disable
ETL 7 rds_read_test Spark python s3://aws-glue-scripts-... 13 May 2019 11:18 P...  Disable
~1 standard_job_test Spark python s3://aws-glue-scripts-... 22 April 2018 4:32 PM... Disable
Triggers
titanic_excel_to_csv Python shell s3://aws-glue-scripts-... 27 May 2019 3:18 PM ... Disable

Dev endpoints

Notebooks
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7-10. Name Of| analytics-hol-lab2, IAM role O AWSGlueServiceRole-Hol, Type Ofl Spark, This job
runs Ol A new script to be authored by you, ETL language Off Python, Maximum capacity 0| 2 &
S Next HES S LICL (Maximum cacapcity = 443t= Job Cluster 2| DPU =5

INESEHEIE )

alv/s, Services v Resource Groups v % [\ hyun @ aws-korea v  Seoul
Add job
O Job properties Configure the job properties
O Name
| analytics-hol-lab2 I
IAM role ©
I AWSGlueServiceRole-Hol I v o

Ensure that this role has permission to your Amazon S3 sources, targets, temporary directory
scripts, and any libraries used by the job. Create IAM role.

Type
I Spark I v

This job runs

A proposed script generated by AWS Glue €

I ® Anew script to be authored by you I

ETL language

| @® python | O Scala

Script file name

‘ analytics-hol-lab2

S3 path where the script is stored

‘ s3://aws-glue-scripts-011905145951-ap-northeast-2/hyun ‘ =
Temporary directory €@
‘ s3://aws-glue-temporary-011905145951-ap-northeast-2/hyun ‘ =
~ Advanced properties
Job bookmark €

Disable v

» Monitoring options

» Tags (optional)

aws
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~ Security configuration, script libraries, and job parameters
(optional)

Security configuration @

None

v

The security configuration specifies how the script is encrypted using server-side encryption with

AWS KMS-managed keys (SSE-KMS) or Amazon S3-managed encryption keys (SSE-S3).
[ Server-side encryption

Python library path

’ s3://bucket-name/folder-name/file-name ‘

Dependent jars path

\ s3://bucket-name/folder-name/file-name ‘

Referenced files path

’ s3://bucket-namef/folder-name/file-name ‘

Worker type

’ Standard

Maximum capacity

L
El

Max concurrency €

K

Job timeout (minutes) €@

’ 2880

Delay notification threshold (minutes) €@

|

Number of retries

[ ]

Job parameters

Key Value

’ Type key... ‘ ’ Type value...

» Catalog options (optional)

aws
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7-11. 7|2 822 F 1 Save job and edit script H

rim

g Bt

Z:,\&I'S Services v  Resource Groups v %

hyun @ aws-korea v Seoul v

Support v
Add job
© Job propertis Connections
analytics-hol-lab2 . o - o A " N
Choose connections required by this job. These connections are used to set up access to your data and must match connections referenced in the script
O Connections run by this job.
Showing: 1 -2 Showing: 0 - 0
All connections Required connections
analytics_hol Select poltamelssiactac
dev Select
Add connection

‘ Save job and edit script ‘

aws
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AFSL|CE Glue Job Editor Off 20

=
=L

7-12. 02.csv_to_json.ipynb ‘o ES 2| OFX|8F FE Cell Script & &
Save HHES =8 23HEZ XMt Z, Run job HEZ

. File Edit View Run Kernel Git Tabs Settings Help

M + ] * c EX Launcher X | [ 02.csv_to_json.ipynb X
#A > aws-data-analysis-hol B+ XO T » m C Markdownv Sparkmagic (PySpark)
- | g LUELUITTEA T = U LUETUITTEA TUSTT
.'A" Name - Last Modified
™ images 3 days ago s3_bucket = 's3://aws-glue-hol-' + ACCOUNT_ID

oW 01. ic.i 1 i
Q} i 01.bas ynb 7 minutes ago titanic_dyf = glueContext.create_dynamic_frame.from_catalog(database='analytics_hol"',
[ 02.csv_to_json.... a day ago table_name='titanic_train',
* [ 03.jdbc.ipynb aday ago transformation_ctx="'titanic_dyf')
@ * [ 04.titanic_data... aday ago titanic_csv_df = titanic_dyf.toDF()
o [A] 05.python_shel... aday ago titanic_csv_df = titanic_csv_df.withColumn('initial', regexp_extract(col('Name'), "(\w+)\.", 1))
\ D LICENSE 3 days ago titanic_csv_dyf = DynamicFrame.fromDF(titanic_csv_df, glueContext, 'titanic_csv_dyf').drop_fields('Name"')
M README.md 3 days ago
D glueContext.write_dynamic_frame. from_options(

frame=titanic_csv_dyf,

connection_type = "s3",

connection_options = {"path": s3_bucket + '/output'},
format = "json",

transformation_ctx = “titanic_json_dyf")

&
47| Glue Job Hast7| glgt A=ULict

Lab Guide& U}2} Glue ConsolediA Job2 2HE11 Of2f FE& CopyaiiM Job2 A §LICH

import sys

from awsglue.utils import getResolvedOptions

from pyspark.context import SparkContext

from awsglue.context import GlueContext

from awsglue.job import Job

from awsglue.dynamicframe import DynamicFrame

from pyspark.sql.functions import regexp_extract, col

## @params: [JOB_NAME]
args = getResolvedOptions(sys.argv, ['JOB_NAME'])

# SparkContext Hiz 44

= SparkContext()
# GlueContext 3 44
glueContext = GlueContext(sc)
# SparkSession Hi7 44
spark = glueContext.spark_session
# Job H+ 44
job = Job(glueContext)
# Job =7[8}
job.init(args['JOB_NAME'], args)

s3_bucket = 's3://aws-glue-hol-' + ACCOUNT_ID

# S30jA csv GIOJE/S 2/0f DynamicFrame 44
titanic_dyf = glueContext.create_dynamic_frame_from_options(
connection_type = 's3',
connection_options = {'paths': [s3_bucket + '/train'l},
format="csv',
format_options={
"withHeader": True,
"delimiter": ',"'

H

# Spark &8&: DynamicFrameS DataFrame22Z gt ¥ initail columnZ F7}
titanic_csv_df = titanic_dyf.toDF()
titanic_csv_df = titanic_csv_df.withColumn('initial', regexp_extract(col('Name'), "(\w+)\.", 1))

# Glue #8: DataFrameS DynamicFrame2Z Hig5{0i Name column A4
titanic_csv_dyf = DynamicFrame. fromDF(titanic_csv_df, glueContext, 'titanic_csv_dyf').drop_fields( 'Name"')

# json format22 output C|HE2/of X3

titanic_csv_dyf.toDF().write \
.format('json') \
.mode('overwrite') \
.save(s3_bucket + '/output')

# Job commit

job.commit()

awg
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un @ aws-korea v Seoul v Support v

Job: analytics-hol- Action ¥ I Save Run job I Generate diagram Insert template at curscr0| Source | ’ Target | | Target Location ‘ | Transform ‘ | Spigot | x
b2 )

2]

e diagram cannot be generated. Check the

1 import sys
X N N 2 from awsglue.utils import getResolvedOptions EI
annotations in your script. 3 from pyspark.context import SparkContext
4 from awsglue.context import GlueContext
5 from awsglue.job import Job
6 from awsglue.dynamicframe import DynamicFrame
7 from pyspark.sql.functions import regexp_extract, col
8

9 ## @params: [JOB_NAME]
10 args = getResolvedOptions(sys.argv, ['JOB_NAME'])

12 # SparkContext ¥ 4 44

13 sc = SparkContext()

14 # GlueContext ¥H 4 44

15 glueContext = GlueContext(sc)

16 # SparkSession ¥ 4 44

17 spark = glueContext.spark_session
18 # Job ¥ ¥4

19  job = Job(glueContext)

20 # Job %7|%

21 job.initCargs['JOB_NAME'], args)

23 s3_bucket = 's3://aws-glue-hol-' + ACCOUNT_ID

25 # S30l M csv G O/E & 20 DynamicFrame 44
26 titanic_dyf = glueContext.create_dynamic_frame_from_options(

27 connection_type = 's3',

28 connection_options = {'paths': [s3_bucket + '/train']},
29 format="csv',

30~ format_options={

31 "withHeader": True,

32 "delimiter": *,"

33 b

34

35 # Spark ® &: DynamicFrame& DataFrame2 2 # & % initail columng& F 7t
36 titanic_csv_df = titanic_dyf.toDF()
37 titanic_csv_df = titanic_csv_df.withColumn('initial’, regexp_extract(col('Name'), "(\w+\.", 1))

39 # Glue ¥ 8: DataFrame& DynamicFrame2 2 ¥ 2 5/ 0] Name column 4t X
40 titanic_csv_dyf = DynamicFrame.fromDF(titanic_csv_df, glueContext, 'titanic_csv_dyf').drop_fields('Name')

42 # json format2 2 output CIH E2/ 0 XF
43  titanic_csv_dyf.toDF().write \

44 .format('json') \
45 .mode( ‘overwrite') \
46 .save(s3_bucket + "Joutput')

47 # Job commit
48 job.commit()|

7-13. CtA| Run job HHES E &30 Job & 2ot &Al0| 2t=E U 7tX| 7|CHEILICE

Parameters (optional)
Review and override parameter values, as needed, before running this job. Changes
affect this run only. Edit a job to change default parameter values.
» Advanced properties

» Monitoring options

» Tags

» Security configuration, script libraries, and job parameters

Only job analytics-hol-lab2 is run. Jobs dependent on the completion of job analytics-
hol-lab2 will not be run. To run a job and trigger dependent jobs, define an on-demand

trigger.

aws
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7-14. Ct21} Z2 Error & ™A Job O] AIist= A =0lst 4= Q&L

aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
The job run failed. For help, post the error message on the AWS Glue forum or contact AWS support with the job run ID: x

jr_9f07025d46b7e0b6cd7eb36dd0970a7eff4d05a683e41048d53db00edca89777

Job: analy-tics.ho|- | Action ~ ‘ ‘ Save ‘ ‘ Run job ‘ ’ Generate diagram Insert template at cursorO’ Source ‘ ’ Target ‘ ‘ Target Location ‘ ’ Transform ‘ | Spigot ‘ x
lab2

import sys

from awsglue.utils import getResolvedOptions

from pyspark.context import SparkContext

from awsglue.context import GlueContext

from awsglue.job import Job

from awsglue.dynamicframe import DynamicFrame

from pyspark.sql.functions import regexp_extract, col

e diagram cannot be generated. Check the
annotations in your script.

NV B WN

7-15. 0|2 HIMX| =Rl S I3l 2t LER HE2l XHES SEE LI

aWS‘ Services v Resource Groups v * Q hyun @ aws-korea v Seoul v  Support v
The job run failed. For help, post the error message on the AWS Glue forum or contact AWS support with the job run ID: x

jr_9f07025d46b7e0b6cd7eb36dd0970a7eff4d05a683e41048d53db00edcas89777

Job: ana|ytics..ho|- | Action ¥ ‘ ‘ Save ‘ ‘ Run job ‘ ’ Generate diagram Insert template at cursorO’ Source ‘ ‘ Target ‘ ‘ Target Location ‘ ‘ Transform ‘ | Spigot ‘ x
lab2 )

import sys

from awsglue.utils import getResolvedOptions

from pyspark.context import SparkContext

from awsglue.context import GlueContext

from awsglue.job import Job

from awsglue.dynamicframe import DynamicFrame

from pyspark.sql.functions import regexp_extract, col

e diagram cannot be generated. Check the
annotations in your script.

PNV A WN R

aws
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. . o EH& == HHFZ7FAH L 771 11 OANE 2 o35
7-16. analytics-hol-lab2 job & MEHSI D Error 20 WZHM = ZARF0| OIRAE S2|H CHS 2tHDt
FO| ¢ s : [ 2 30| A OlA
Z0| 'ACCOUNT_ID' is not defined 2t= O8] M X|E =0lgt = JUESLICE
aWS, Services v Resource Groups v * [\  hyun @ aws-korea v  Seoul v  Support v
Jobs
AWS Glue . , B - ) . .
< A job is your business logic required to perform extract, transform and load (ETL) work. Job runs are initiated by triggers which can be scheduled or driven by
events.
Data catalog User preferences
Databases Q Fitter by Showing: 1-7 e
Tables
Connections Name Type ETL language Script location Last modified Job bookmark
Crawlers nalytics-hol-lab2 Spark python s3://aws-glue-scripts-... 1 June 2019 10:58 AM... Disable
Classifiers 1 gl1x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:07 PM... Disable
Settings
~1 g2x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:00 PM... Disable
ETL python shell job Python shell s3://aws-glue-scripts-... 31 May 2019 1:05 AM ... Disable
I Jobs ) rds_read_test Spark python s3://aws-glue-scripts-... 13 May 2019 11:18 P...  Disable
Triggers
~1 standard_job_test Spark python s3://aws-glue-scripts-... 22 April 2019 4:32 PM... Disable
Dev endpoints
Notebooks titanic_excel_to_csv Python shell s3://aws-glue-scripts-... 27 May 2019 3:18 PM ... Disable
Security History Details Script Metrics
Security »
configurations Showing: 1 - 1 s ]
Retry Run Maximum Executior Start End
Tutorials Run ID Error Logs Error logs Timeout Delay  Triggered by
Add crawler attempt status capacity time time time
Explore table jr_9f07025d... - Failed @... Logs Errorlogs 2 1 min rzne|:(s) 1June... 1June...

Add job

Resniirnes 7'
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NameError: name 'ACCOUNT_ID' is not defined
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7-17. Error logs & 2 &gtL|LCt.

aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
Jobs
AWS Gilue o v N - . . .
< A job is your business logic required to perform extract, transform and load (ETL) work. Job runs are initiated by triggers which can be scheduled or driven by
events.
Data catalog User preferences
Databases -M Showing: 1-7 ce
Tables
Connections ~1 Name Type ETL language Script location Last modified Job bookmark
Crawlers analytics-hol-lab2 Spark python s3://aws-glue-scripts-... 1June 2019 10:58 AM... Disable
Classifiers ~1 g1x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:07 PM... Disable
Settings
g2x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:00 PM... Disable
ETL python shell job Python shell s3://aws-glue-scripts-... 31 May 2019 1:05 AM ... Disable
| Jobs rds_read_test Spark python s3://aws-glue-scripts-... 13 May 2019 11:18 P...  Disable
Triggers
standard_job_test Spark python s3://aws-glue-scripts-... 22 April 2019 4:32 PM... Disable
Dev endpoints
Notebooks titanic_excel_to_csv Python shell s3://aws-glue-scripts-... 27 May 2019 3:18 PM ... Disable
Security History Detalls Script Metrics
Security _
configurations Showing: 1 - 1 (54
Retry Run Maximum Executior Start End
Tutorials Run ID Logs Error logs Timeout Delay  Triggered by
Add crawler attempt status capacity time time time
. 2880
Explore table jr_9f07025d... - Failed 0. Logs 2 1 min mins 1June... 1June...
2 =Zg|st
7-18. 212 Z8/stLct
aWS Services v Resource Groups v * Jat hyun @ aws-korea v  Seoul v  Support v
CloudWatch CloudwWatch > Log Groups > /aws-glue/jobs/error > jr_9f07025d46b7e0b6cd7eb36dd0970a7eff4d05a683e41048d53db00edca89777
Dashboards Expandall ® Row Text | & % @
Alarms 4
ALARM (4]
Filter events all 30s 5m 1h 6h 1d 1w custom ~
OK Q Time (UTC +00:00) Message
Billing
- 2019-06-01
vents No older events found at the moment. Retry.
Rules 4 02:05:32 19/06/01 02:05:32 INFO client. RMProxy: Connecting to ResourceManager at ip-172-31-30-95.ap-northeast-2.compute.internal/17:
Event Buses > 02:05:34 Container: container_1559354446309_0001_01_000001 on ip-172-31-16-159.ap-northeast-2.compute.internal_8041
I Logs 4 02:05:34
) Sn02.05.34 L ogTvpe: 3 .05 : :
Insights I » 02:05:34 Traceback (most recent call last): File “script_2019-06-01-02-04-16.py", line 23, in <module> s3_bucket = 's3://aws-glue-hol-' + A(I
Metrics — — — = —== = — - e - —
Alpine No newer events found at the moment. Retry.

aws
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\l

-19. 23 MM X|o|AM of|2f HA[X|2F o2 !IXIE ot O A Ofj2{7t Mot HS
2+0ISH 4= Q1 11 ‘ACCOUNT_ID' is not defined Of| 2 M| X| & 3.“&'%* = A& LCH

aWS, Services v Resource Groups v * Q hyun @ aws-korea v Seoul v Support v

CloudWatch CloudWatch > Log Groups > /aws-glue/jobs/error > jr_9f07025d46b7e0b6cd7eb36dd0870a7eff4d05a683e41048d53db00edca8l777
Dashboards Expand all ® Row Text < & (2]
Alarms 4

ALARM (4]

Filter events all 30s 5m 1h 6h 1d 1w custom ~

oK 12 Time (UTC +00:00) Message

Billing
E 2019-06-01

vents No older events found at the moment. Retry.

Rules »  02:05:32 19/06/01 02:05:32 INFO client.RMProxy: Connecting to ResourceManager at ip-172-31-30-95.ap-northeast-2.compute.internal/17;

Event Buses 4 02:05:34 Container: container_1559354446309_0001_01_000001 on ip-172-31-16-159.ap-northeast-2.compute.internal_8041

I Logs 4 02:05:34
_ > 02:05:34 LogType:stdout Log Upload Time:Sat Jun 01 02:05:29 +0000 2019 LogLength:249 Log Contents:

Insights v 02:05:34 Traceback (most recent call last): File "script_2019-06-01-02-04-16.py", line 23, in <module> s3_bucket = 's3://aws-glue-hol-' + AC

Metrics

Traceback (most recent call last):

Alpine File "script_2019-06-01-02-04-16.py", line 23, in <module>
s3_bucket = 's3://aws-glue-hol-" + ACCOUNT_ID

NameError: name 'ACCOUNT_ID' is not defined

End of LogType:stdout

Favorites

© Add a dashboard

» 02:05:35 Container: container_1559354446309_0001_01_000002 on ip-172-31-16-159.ap-northeast-2.compute.internal_8041 LogType:stdc

No newer events found at the moment. Retry.

7-20. CHA| Glue 2& 2 SO07HA Script ® HES 22511 2250 9= Edit script HES
sasct

aWS Services v Resource Groups v 3 At hyun @ aws-korea v  Seoul v  Support v
Jobs
AWS Gilue . _ N - . . .
P A job is your business logic required to perform extract, transform and load (ETL) work. Job runs are initiated by triggers which can be scheduled or driven by
events.
Data catalog User preferences
Databases Add job and att Showing: 1 -7 ce
Tables
Connections ~| Name Type ETL language Script location Last modified Job bookmark
Crawlers analytics-hol-lab2 Spark python s3://aws-glue-scripts-... 1 June 2019 10:58 AM... Disable
Classifiers g1x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:07 PM... Disable
Settings
~1 g2x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:00 PM... Disable
ETL ) python shell job Python shell s3://aws-glue-scripts-... 31 May 2019 1:05 AM ... Disable
I Jobs ~| rds_read_test Spark python s3://aws-glue-scripts-... 13 May 2019 11:18 P... Disable
Triggers
~| standard_job_test Spark python s3://aws-glue-scripts-... 22 April 2018 4:32 PM... Disable
Dev endpoints
Notebooks titanic_excel_to_csv Python shell s3://aws-glue-scripts-... 27 May 2019 3:18 PM ... Disable
Security History Details
Security X 1 import sys
configurations 2 from awsglue.utils import getResolvedOptions Edit script
3 from pyspark.context import SparkContext
4 from awsglue.context import GlueContext
Tutorials 5 from awsglue.job import Job
6 from awsglue.dynamicframe import DynamicFrame
Add crawler 7 from pyspark.sql.functions import regexp_extract, col
2
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Services v Resource n @ aws-korea v  Seoul v  Support v
Job: ana|ytics.ho|_ | Action ¥ ‘I Save l ‘ Run job I’ Generate diagram Inserttemplateatcursorﬁ’ Source | ‘ Target ‘ ‘ Target Location ‘ ’ Transform ‘ | Spigot ‘ x
lab2 ) 9
. 1 import sys
e diagram Canr,wt b_e generateq Check the 2 from awsglue.utils import getResolvedOptions
annotations in your script. 3 from pyspark.context import SparkContext
4 from awsglue.context import GlueContext
5 from awsglue.job import Job
6 from awsglue.dynamicframe import DynamicFrame
o 7 from pyspark.sql.functions import regexp_extract, col
8
9 ## @params: [JOB_NAME]
10 args = getResolvedOptions(sys.argv, ['JOB_NAME'])
11
12 # SparkContext ¥+ 44
13 sc = SparkContext()
14 # GlueContext ¥+ 44
15 glueContext = GlueContext(sc)
16 # SparkSession ¥ 4+ 44
17 spark = glueContext.spark_session
18 # Job ¥+ 44

i
©

job = Job(glueContext)

20 # Job %7|%

21 job.init(args['JOB_NAME'], args)

22

23 I s3_bucket = 's3://aws-glue-hol-' + '123456789'| I

24

25 # S30 M csv G O/E & ¢ 0 DynamicFrame 4

26 titanic_dyf = glueContext.create_dynamic_frame_from_options(
27 connection_type = 's3°',

28 connection_options = {'paths': [s3_bucket + '/train']},
29 format="csv',

30~ format_options={

31

32 "delimiter": ","

33 B

34

35 # Spark ® 8: DynamicFrame& DataFrame2 2 # § % initail column& F 7t

36 titanic_csv_df = titanic_dyf.toDF()

37 titanic_csv_df = titanic_csv_df.withColumn('initial’, regexp_extract(col('Name'), "C\w+\.", 1))
38

39 # Glue & 8: DataFrame& DynamicFrame2 2 ¢ # 5/ 0 Name column 4 H

40 titanic_csv_dyf = DynamicFrame.fromDF(titanic_csv_df, glueContext, 'titanic_csv_dyf').drop_fields('Name')
41
42 # json format2 2 output CIHE2/ 0 X

>
W

titanic_csv_dyf.toDF().write \

44 .format('json') \

45 .mode('overwrite’) \

46 .save(s3_bucket + "Joutput')
47 # Job commit

>
oo

job.commit()
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7-22. kAl Run job HES 2&510] Job & A& LI

Parameters (optional)

Review and override parameter values, as needed, before running this job. Changes
affect this run only. Edit a job to change default parameter values.

» Advanced properties

» Monitoring options
» Tags
» Security configuration, script libraries, and job parameters

Only job analytics-hol-lab2 is run. Jobs dependent on the completion of job analytics-
hol-lab2 will not be run. To run a job and trigger dependent jobs, define an on-demand

trigger.

7-23. AEo| 22 £|™ S3 29| aws-glue-hol-[account_id] B{Z! output CIHE2|0]| M=l part-

00000-* 2 A|AtE|= MtUS CH22E 2O} json 00 MHAO| Y& A5 =elgfLCt

mo r

hyun @ aws-korea v Global v Support v

Services v Resource Groups v *

Amazon S3 > aws-glue-hol-123456789 > output

S

‘ Q, Type a prefix and press Enter to search. Press ESC to clear.

+ Create folder ‘ Download

part-00000-f0559940-b690-49f3... X

Download Copy path

Latest version v

‘ Actions v ‘

Name v
Overview Key part-00000-f0559940-b690-49f3-aécd-

Jun 1,2019 11:1 b2271109e465-c000.json
[ part-00000-f0559940-b690-49f3-abcd-b2271109e465-c000.json GMT+0900 Size 151.6 KB
Expiration date N/A
Expiration rule N/A
ETag e40a520f5d80f0d7c90ee18cf3489294
Last modified Jun 1, 2019 11:
Object URL s-glue

aws
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Lab3: Read and Write Database

Lab2 O M= TS HAD
HU M= HdEGSEE

7-25. Lab3 T2 {8l 0
HOST, USER, PASSWD M 2
U= 0|E2 AU ZE AHETLICE)

3jdbcipynb E£ TS

e
Hu
|z
rir
n>
o>
mjo
ely
HT
aS)

& L|C} Lab3 Of M= Database 0 = H|O|HE

2 E5t0] QESL|CH ACCOUNT_ID 2F RDS 2
MBS Ct (DATABASE 2 TABLE 2 Jupyter Notebook Of

File Edit View Run Kernel Git Tabs Settings Help
= + h o & Launcher % [7 03.jdbc.ipynb X
# > aws-data-analysis-hol B+ X DO » m C Markdownv Sparkmagic (PySpark) O
Name - Last Modified
™) images 3 days ago N
o ® [A] 01.basic.ipynb an hour ago JDBC Read & erte
® [ 02.csv_to_json.... aday ago
[ 03,jdbc.ipynb seconds ago 0|1 Lab0l M= Glue JobE 0|83l Databasedi| H25t11 Read, Writedts G| & A ELICh
@ e |m) 04.titanic_data. ada
3 . Yy ago
l ACCOUNT_ID®} RDSS| HOST, USER, PASSWD HES Ql2{gh|ct.
* [ 05.python_shel... aday ago
A, [ LICENSE 3 days ago ACCOUNT_ID = '
M README.md 3 days ago HOST = **
D DATABASE = 'analytics_hol'
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TABLE = 'titanic_train'

JDBC_URL = 'jdbc:mysql://{HOST}:3306/{DATABASE}".format(HOST=HOST, DATABASE=DATABASE)
USER = 'admin'

PASSWD = "'
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o T o .
7-26. 2 HMY Cell 2 A &l350] RDS O Database 2F Table 2 44/ ggtL|C}.
_: File Edit View Run Kernel Git Tabs Settings Help
] + B * C EX Launcher X [ 03.jdbc.ipynb X
#A > aws-data-analysis-hol B+ X DO [ » m C Code v Sparkmagic (PySpark)

.* Name - Last Modified

™7 images 3 days ago o

 [A] 01.basic.ipynb 3 hours ago JDBC Read & erte
0 ] 02.csv_to_json.... 2 hours ago

[ 03.jdbc.ipynb 2 hours ago

e [A] 04.titanic_data... aday ago

o [A] 05.python_shel... aday ago

A, | [ LICENSE 3 days ago
M README.md 3 days ago

O

%

Page 68 0f 98

0|8 Lab0i|M & Glue JobZ 0|23 Database0| H25t1 Read, Writedhs= O%| S AT ELICH

ACCOUNT_ID®?} RDS2| HOST, USER, PASSWD HEE 2{ gLt

ACCOUNT_ID = "'
HOST = **
DATABASE = 'analytics_hol'

TABLE = 'titanic_train'

JDBC_URL = 'jdbc:mysql://{HOST}:3306/{DATABASE}"'.format(HOST=HOST, DATABASE=DATABASE)
USER = 'admin'

PASSWD = '*'

Labg ZI&i5}t7| $A B8t Database?t TableS AJ4§fL|ct.

import pymysql

conn = pymysql.connect(host=HOST, user=USER, passwd=PASSWD, connect_timeout=5)
try:
with conn.cursor() as cursor:
# drop db
query = 'DROP DATABASE IF EXISTS {DATABASE}'.format(DATABASE=DATABASE)
cursor.execute(query)

# create db
query = 'CREATE DATABASE IF NOT EXISTS {DATABASE}'.format(DATABASE=DATABASE)
cursor.execute(query)

# create table
query = ''"'

CREATE TABLE IF NOT EXISTS {DATABASE}.{TABLE} (
‘passengerid’ int(11) NOT NULL,
‘survived® tinyint(1) DEFAULT NULL,
‘pclass’ tinyint(4) DEFAULT NULL,
‘name® varchar(128) COLLATE utf8_bin DEFAULT NULL,
‘sex" char(8) DEFAULT NULL,
‘age' tinyint(4) DEFAULT NULL,
‘sibsp’ tinyint(4) DEFAULT NULL,
‘parch’ tinyint(4) DEFAULT NULL,
“ticket' varchar(32) COLLATE utf8_bin DEFAULT NULL,
‘fare' DECIMAL(1@, 6) DEFAULT NULL,
‘cabin® varchar(32) COLLATE utf8_bin DEFAULT NULL,
‘embarked® char(1) DEFAULT NULL,
‘created_time' timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP,
‘updated_time' timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE
PRIMARY KEY ('passengerid’),
KEY ‘survived' (‘survived'),
KEY ‘pclass’ (‘pclass’),
KEY “sex’ (“sex'),
KEY ‘embarked’ (‘embarked'),
KEY ‘created_time' (‘created_time"),
KEY ‘updated_time" (‘updated_time")
ENGINE=InnoDB DEFAULT CHARSET=utf8 COLLATE=utf8_bin

‘', format(DATABASE=DATABASE, TABLE=TABLE)

cursor.execute(query)

CURRENT_TIMESTAMP,

conn.commit()

lexcept Exception as e:

print(' [ERROR]: {}'.format(e))
raise

finally:

conn.close()

Lab Guide2 =0t7tA Glue ConnectionZ 44 8HL|Ct.

aws
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7-27. RDS Of| Database 2} Table O] MM E| R} S ™ Glue Connection 248 E 23l Glue 222 0|5 &

Add connection HHES &gt}

Services v Resource Groups v * Ja\ hyun @ aws-korea v  Seoul v  Support v

Connections A connection contains the properties needed to connect to your data.

AWS Glue
¢ ‘ Add connection Showing: 1 - 1 ce
Data catalog
Databases | Name Type Date created Last updated Updated by
Jables dev JDBC 13 May 2019 11:16 PM UT... 13 May 2019 11:16 PM UT... user/hyun

| Connections

7-28. Connection name 0] analytics_hol, Connection type % Amazon RDS, Database engine 0

Amazon Aurora & &35t Next HEZ S LICL

aWS, Services v Resource Groups v * hyun @ aws-korea v  Seoul v  Support v

Add connection

O Gonnection Set up your connection’s properties.
properties For more information, see Working with Connections.

O Connection name

O I analytics_hol I ‘

Connection typ

I Amazon RDS v ‘

Database engine

I Amazon Aurora I v ‘

[ ] Require SSL connection

Fall if unable to connect over SSL
Description (optional)

Enter description...

aws
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7-29. Instance Of ‘d/d3t RDS analytics-hol-instance-1

Username admin I} Password & 23t & Next H

aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v

Add connection

© Gonnection Set up access to your data store.

properties
For more information, see Working with Connections.
analtycis_hol
Type: Amazon Aurora Instance
O Connection access I analytics-hol-instance-1 I v ‘
O Database name
I analytics_hol I f‘
Username
‘ admin
Password

7-30. X|27tX| g3t S Review 8t F Finish HHES S &l5}H analytics_hol Connection O]
A
=

|Ct.

[l

aws Services v Resource Groups v * [\ hyun @ aws-korea v  Seoul v  Support v

Add connection

© Connection Connection properties

properties

analytics_hol Name analytics_hol

Type: Amazon Aurora Type Amazon RDS (Amazon Aurora)
(© Connection access Require SSL connection false

analytics-hol-

instance-1

VPC Id: vpc-

657¢910d Connection access

Review all steps . .
O ! P Instance  analytics-hol-instance-1

Username admin
VPCId vpc-657¢910d
Subnet subnet-ebba4183
Security groups  sg-cd4b7ea5

m

aws
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Services v Resource Groups v *

a

hyun @ aws-korea v

Seoul v Support v

Connections A connection contains the properties needed to connect to your data.

AWS Glue
4
Data catalog ‘ analytics_hol was created successfully. To test it, select the connection, and choose Test connection.
Databases
Tables Showing: 1 -2 o0
| Connections
Crawlers 1 Name Type Date created Last updated Updated by
Classifiers I analytics_hol JDBC 1 June 2019 12:30 PM UT... 1 June 2019 12:30 PM UT... user/hyun I
Settings -
dev JDBC 13 May 2019 11:16 PM UT... 13 May 2019 11:16 PM UT... user/hyun
[eoNe) = [ - o~ .
7-31. G2 X|2 M43t Connection 0] AHOo 2= AZAL|=X| HAEDSH?| 2|3H analytics_hol
. o H& E o =
connection & ME#SII Test connection HES =&l L|CH

Services v Resource Groups v

Q

hyun @ aws-korea v

Seoul v

Connections A connection contains the properties needed to connect to your data.

‘

AWS Glue

Data catalog

Databases ~| Name Type Date created
Tables namlcs,hm JDBC 3 June 2019 11:40 PM UT...
| 7 ey Siann

7-32. IAM role 0 AWSGIlueServiceRole-Hol & MEiSIT

Test connection

Test connection H

Last updated

3 June 2019 11:40 PM UT...

=]
—=

Test connection from your VPC and subnet to data stores and Amazon S3.

IAM role ©

~
%

I AWSGlueServiceRole-Hol I v

Ensure that this role has permission to access your data store.

Create IAM role.
‘ Test connection

Resource Groups v *

Connections A connection contains the properties needed to connect to your data.

AWS Glue

=2Z|
= "1

Showing: 1 -2 c 0o
Updated by

user/hyun

SLICE.

Data Cata[og analytlcs_hol connected successfully to your instance. x
Databases
| Connections
Crawlers ~| Name Type Date created Last updated Updated by
Classifiers analytics_hol JDBC 3 June 2019 11:40 PM UT... 3 June 2019 11:40 PM UT...  user/hyun
Qattinme
N
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7-33. L2 X7 442t Connection = 0| &3{A| RDS Off “4-dEl Table = Glue Catalog Ofl
5

SETLILCE Glue 250 Crawlers £ 0|3t Add crawler HES S&lgtL|Ct.

aws, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v Support v
Crawlers
AWS Glue o - ‘
< A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.

Data catalog User preferences

Databases Add crawler Q Filter by tags and attributes Showing: 1 -1 ce
Tables

Connectio ns Median Tables
- Name Schedule Status Logs Last runtime Tables added
| crawlers runtime updated
Classifiers
analytics_hol Ready Logs 48 secs 48 secs 0 1
Settings

7-34. Crawler name Of| analytics_hol_jdbc & =35t11 Next HEZ Z &2 L|LC}

alV/SV Services v Resource Groups v * hyun @ aws-korea v  Seoul v Support v

Add crawler

. Add information about your crawler
QO Crawler info
O Crawler name
O I analytics_hol_jdbc I

» Tags, description, security configuration, and classifiers

O (optional)
O
O

7-35. Crawler source type & 7|2 Data stores 2 F11 Next HES S &|gL|C},

aWS, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v Support v

Add crawler

© Crawier nfo Specify crawler source type

analytics_hol_jdbc Choose Existing catalog tables to specify catalog tables as the crawler source. The

(O Crawler source type selected tables specify the data stores to crawl. This option doesn’t support JDBC
o data stores.
O Crawler source type
O ® Data stores
() Existing catalog tables
O
O

= -

aws
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7-36. Choose a data store 0f JDBC, Connection Off 0|0 ‘443t analytics_hol, include path O
5

—
analytics_hol/titanic_train 2 285t Next HHES S 2 LICE Include path & database 2f table
O|E2 2o|O|gtLLCt,

aws

Services v Resource Groups v * /;\ hyun @ aws-korea v  Seoul v Support v

Add crawler

© Crawier info Add a data store

analytics_hol_jdbc
Choose a data store

(© Crawler source type

Data stores I‘ JDBC I M ‘

QO Data store

Connection
O I‘ analytics_holl v ‘
O Add connection
O Include path

I analytics_hol/titanic_train I ‘

You can substitute the percent (%) character for a schema or table. For databases that support
schemas, type Myl

Database/MySchema/% to match all tables in MySchema with MyDatabase.
Oracle and MySQL don't support schema in the path, instead type MyDatabase/ For
information about which JDBC data stores support schema, see Cataloging Tables with a Crawer.

» Exclude patterns (optional)

=]

7-37. Add another data store QA= 7|2 No 2 MEHO| Al Next HES S&lrL|LCt

alV'S Services v Resource Groups v * A hyun @ aws-korea v Seoul v  Support v
Add crawler
© Crawierinfo Add another data store Chosen data stores
JDBC:analytics_hol:a...
analytics_hol_jdbc ) Yes
@ Crawler source type ® No

Data stores

(O Data store m

JDBC:analytics_hol....

aws
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7-38. IAM role Of| M O] 0f M A3t AWSGlueServiceRole-Hol & MEHSIT Next HES SEIgHL|CH

aws

Services v Resource Groups v * /:\ hyun @ aws-korea v  Seoul v Support v

Add crawler

© Crawler info Choose an IAM role

analytics_hol_jdbc The IAM role allows the crawler to run and access your Amazon S3 data stores. Leam
(© Crawler source type more

Data stores

1AM role €
(© Data store
JDBC:analytics_ho: AWSGlueServiceRole-Hol I v c
O IAM Role This role must provide permissions similar to the AWS managed policy,
0O AWSGIueServiceRole, plus access to your data stores.
o You can also create an |IAM role on the IAM console.

" = -

7-39. Schedule 8HE Run on demand & El2 £ Next HES S&IgL|C}

aws

Services v Resource Groups v * A hyun @ aws-korea v  Seoul v  Support v

Add crawler

© Crawler info Create a schedule for this crawler

analytics_hol_jdbc

Frequenc!
(© Crawler source type < Y

Data stores Run on demand v

(© Data store

JDBC:analytics_hol:... m

7-40. Glue Database = analytics_hol & M E#SI 10 Next HHES S 2L L}

aws

Services v Resource Groups v A hyun @ aws-korea v Seoul v Support v

Add crawler

© Crawer nfo Configure the crawler's output

analytics_hol_jdbc

Database
(© Crawler source type L)
Data stores I analytics_hol I v
(© Data store
JDBC:analytics_hol:... Add database
® 1AM Role

Prefix added to tables (optional) €@

arn:aws:iam::0119051 . , )
45951:role/service- Type a prefix added to table names A
role/AWSGlueService
Role-Hol
© Schedule » Grouping behavior for S3 data (optional)

Run on demand
QO Output » Configuration options (optional)

O
= -

aws
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7-41. Review & Finish HES 225lH analytics_hol_jdbc crawler 7t HANMOZ MM = g ol

7 AL

aws, Services v Resource Groups v * JA\ hyun @ aws-korea v  Seoul v  Support v

Add crawler

(© Crawler info
analytics_hol_jdbc

Crawler info

Name analytics_hol_jdbc

(© Crawler source type
Tags -

Data stores
(© Data store
JDBC:analytics_hol:...
® 1AM Role

arn:aws:iam::0119051 1AM role
45951:role/service-

role/AWSGlueService

Role-Hol

® Schedule Schedule
Run on demand

© Output
analytics_hol

IAM role

arn:aws:iam::011905145951:role/service-
role/AWSGlueServiceRole-Hol

Schedule  Run on demand

Review all steps
o P Output

Database analytics_hol
Prefix added to tables (optional)

Create a single schema for each S3 path  false
» Configuration options

Services v Resource Groups v * /:\ hyun @ aws-korea v Seoul v Support v
Crawlers
AWS Glue o N _
< A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.
Data catalog

Databases

Crawler analytics_hol_jdbc was created to run on demand. Run it now? x
Tables
Connections User preferences
Crawlers

Classifiers

Settings Median Tables
Name Schedule Status Logs Last runtime Tables added

ETL runtime updated
Jobs analytics_hol Ready Logs 48 secs 48 secs 0 1
Triggers . analytics_hol... Ready 0 secs 0 secs 0 0

Dev endpoints

Notebooks

aws
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7-42. analytics_hol_jdbc crawler & M E{SI10 Run crawler & =3 2L C}

aws, Services v Resource Groups v * Al hyun @ aws-korea v  Seoul v  Support v
Crawlers
AWS Gilue U . .
4 A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.
Data catalog

Databases Crawler analytics_hol_jdbc was created to run on demand. Run it now? =
Tables

Connections User preferences

| Crawlers ) ~
Classifiers

Settings

Median Tables
Name Schedule Status Logs Last runtime Tables added
ETL runtime updated
Jobs analytics_hol Ready Logs 48 secs 48 secs 0 1
Triggers analytics_hol... Ready 0 secs 0 secs 0 0
Mac amdn it

7-43. crawler 0| 22 &l Z Glue 259 catalog 2| Tables 2 0| S8 A analytics_hol_titanic_train
table O] X2 ME AS =QIGLICE O[X| Glue Job Ol A Glue Catalog € &3l JDBC

Database 20| 75 & LIC}.

aWS‘ Services v Resource Groups v * Jal hyun @ aws-korea v  Seoul v  Support v
Tables A table is the metadata definition that represents your data, including its schema. A table can be used as a source or target in a job definition.
AWS Glue
4
Add tables ¥ Q Filter or search for tables . Showing: 1 -2 - o 0

Data catalog
Databases 1 Name v Datab v L i v Classification ~ Last updated ~ Deprecated v

|Tab|es I ~) analytics_hol_titan... analytics_hol analytics_hol.titanic_train mysql 1 June 2019 1:20 ... I

Connections titanic_train analytics_hol $3://aws-glue-hol-123456789/train/ csv 28 May 2019 11:0...
Crawlers

7-44. Jupyter Notebook 2 2 Z0t7} O| % 'JDBC Write with Glue & Spark API', 'JDBC Read with Glue
API', JDBC Read with Spark API' Lab & ZI3%tL|Ct.

aws
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Lab4: Predict survival on the Titanic with AWS Glue

Ol Lab Ol M= & 2HO|H
competition dataset & 7}X| 1

EAM5HE IFH0A Glue 2 O{EH E8E 5 @ EXI kaggle titanic
m =
H5S SHEEE SIS

&2t Modeling 77HX|

=
=
=]
(L

M, ETL, Feature Enginnering % Spark ML

7-45. Lab4 IS 2|38l 04.titanic_data_analysis.ipynb = E5 OtdS S2/510] Q ZHL|Ct

File Edit View Run Kernel Git Tabs Settings Help

= + * C EX Launcher X #| 01.basic_job_template.ipyr X #| 02.titanic_data_analysis.ipy ®

# > aws-data-analysis-hol B+ X O [ » m C Markdownv Sparkmagic (PySpark)
. Name - Last Modified
x

) images 4 minutes ago

Titanic: Predict survival on the Titanic with AWS Glue.

EtO|EFS] AFZ10f|A OTH S240| HOHS 4= A2 X[ GIFHEAH R

2 minutes ago

- [ o2.titanic_data...
[ LICENSE 4 minutes ago
® ¥ ReADMEmd 4 minutes ago Kaggle2 201041 ME S22 L 24 cfs| BAZALICE

7| ¥ SHH0llM Clo|Efet s AHIE SS51, CiO|E| RHEAHS0| OIF Sf st 2WE JHUSI Zysh= ZULICH

0|t LabOllM &= Kag le0fl M UEXHR tutorial2 AFRE|E titanic competition2 Glue®t Spark MLE A28HA G|O|E] 24, ETL, ML2 AR
Bt Prediction7tx| &L =S slAELICE

%

7-46. =ES 710| =0 2} Lab & TIATLIC.

aws
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Lab5: Python Shell Job

XK= %Y EtY & Spark 2f 2HHEl &
7t5% 22 HIO|HE CHE M A

7-47. Lab5 XIS I8l 05.python_shellipynb =E& IS S&/510f LESID RDS 2| Table 2
Reset 6t7| {3l HOST, USER, PASSWD HEE Y5t A HAY, & H

&S SHEJSLICE O Lab5 Ol M= ZHH| SHIHOIAM X 2|

- CHof
A= Python Shell ¢ Etgls 25 HE2=F SIS LICH

File Edit View Run Kernel Git Tabs Settings Help
] + B : 3 C KX Launcher X | [% 03.jdbc.ipynb X [A 05.python_shell.ipynb °
A > aws-analytics-workshop-kr > glue- B+ XTO M » m C Code v Sparkmagic (PySpark) O
. deep-dive-hol
* Name - Last Modified
™ images 26 minutes ago Python She"
0 ") Ol.basic.ipynb 26 minutes ago
A 02.csv_to_json.i... 26 minutes ago le*ﬂixl Glue % EIl & Spark XS 4T EU1 O[H LabOiA= Python Shell 22 M4st Adlst= a2
@ *[® 03.jdbc.ipynb a minute ago auEd |'
M| O4.titanic_data_... 26 minutes ago csv JSON
B 05.python_shell... seconds ago e
£ LICENSE 26 minutes ago RDS®| Table Reset!7| 13 HOST, PASSWD =& @/2{5t2 Of2f A Cell@ AgLICh
M README.md 26 minutes ago
D [ ]1:f HOST = "'
USER = ‘'admin’
— PASSWD = '
- DATABASE = 'analytics_hol'
TABLE = 'titanic_train'
@] o
7-48. Python Shell Job Ol A RDS Off E=35t7] {38l http://bit.ly/hol-pymysql egg Tt S CH2EE

%
2h5LICE (Python Shell 0| Al AE S| -r|OF egg Ot S Mdsts BHH2 Appendix A € E15HM )

7-49. S3 22 0|& F aws-glue-hol-[account-id] 20| lib C|HEZ|E M dst0 Q0N CHRZE

aws

~—

Services v Resource Groups v * Q hyun @ aws-korea v Global v Support v

Amazon 83 > aws-glue-hol-123456789

>

lib

>
Overview ‘

’ Q Type a prefix and press Enter to search. Press ESC to clear.

[ ] Name~

[ pymysql-0.0.dev0-py2.7.egg

Page 78 0f 98

Asia Pacific (Seoul) £

Viewing 1 to 1
Last modified v Size v Storage class v
Jun 2,2019 12:18:21 AM
GMT+0900 188.7 KB Standard
Viewing 1 to 1
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7-50. Python Shell Job & 8317 2[3l Glue 2£2| Jobs £ O|&%t & Add job H{=2 SEIgLICE

Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v  Support v
Jobs
AWS Glue . _ N - ) . .
< A job is your business logic required to perform extract, transform and load (ETL) work. Job runs are initiated by triggers which can be scheduled or driven by
events.
Data catalog User preferences
Databases Add job Q Filter by tags and attributes Showing: 1 -7 0
Tables
Connections ~1 Name Type ETL language Script location Last modified Job bookmark
Crawlers analytics-hol-lab2 Spark python s3://aws-glue-scripts-... 1 June 2019 10:58 AM... Disable
Classifiers g1x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:07 PM... Disable
Settings
g2x_job_test Spark python s3://aws-glue-scripts-... 12 April 2019 1:00 PM... Disable
ETL ] python shell job Python shell s3://aws-glue-scripts-... 1 June 2019 11:56 PM... Disable
| rds_read_test Spark python s3://aws-glue-scripts-... 13 May 2019 11:18 P...  Disable
Triggers
~1 standard_job_test Spark python s3://aws-glue-scripts-... 22 April 2019 4:32 PM... Disable
Dev endpoints
~) titanic_excel_to_csv Python shell s3://aws-glue-scripts-... 27 May 2019 3:18 PM ... Disable

Notebooks

7-51. Configure the job properties 0 A Name 2 analytics_hol_python, IAM role 2
AWSGlueServiceRole-Hol, Type 2 Python shell, This job runs = A new script to be authored by

o

you, Python library path & ?/0|A Y2 E3t egg THY, Maximum capacity £ 12 Y5t Next

HES SEELIOL

Services v Resource Groups v * [\  hyun @ aws-korea v  Seoul v  Support v
Add job
O Job properties Configure the job properties
O Name
| analytics_hol_python I )—‘
IAM role €
| AWSGilueServiceRole-Hol | v ‘ [+

Ensure that this role has permission to your Amazon S3 sources, targets, temporary directory,
scripts, and any libraries used by the job. Create 1AM role

Type

I Python shell I v ‘

This job runs

() An existing script that vou provide
I (®) A new script to be authored by you I

Script file name

‘ analytics_hol_python ‘

S3 path where the script is stored

‘ s3://aws-glue-scripts-011905145951-ap-northeast-2/hyun

v

» Tags (optional)

aws
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~ Security configuration, script libraries, and job parameters

(optional)

Security configuration €

‘ None

v ‘

The security configuration specifies how the script is encrypted using server-side encryption with

AWS KMS-managed keys (SSE-KMS) or Amazon S3-managed encryption keys (SSE-S3)

Python library path

I s3://aws-glue-hol-123456789/lib/pymysql-0.0.dev0-py2.7.egg

Referenced files path

‘ s3://bucket-namef/folder-name/file-name

Maximum capacity €
qr—

L]

Max concurrency €

K

Job timeout (minutes) €@

‘ 2880

Delay notification threshold (minutes) €@

Number of retries

[ ]

Job parameters

Key Value

‘ Type key... ‘ ‘ Type value...

» Catalog options (optional)

aws
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7-52. Glue Python Shell Job O A{ RDS 0Off &%

| — ]
22|31 Save job and edit script HES 2&%t

B — S

connections Off Of2ff &1t 20| AR = AS &ele = ASLIC

aws, Services v Resource Groups v [\  hyun @ aws-korea v  Seoul v  Support v
Add job
: Connections
(© Job properties
analytics_hol_python Choose connections required by this job. These connections are used to set up access to your data and must match connections referenced in the script
QO Connections run by this job.
Showing: 1 -2

Showing: 1 -1
All connections Required connections

analytics_hol I Select I I analytics_holl x
dev Select
Add connection

Save job and edit script

aws
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7-53. 05.python_shellipynb =ES2| M| HRM| 2 E Cell & S AISHA Script Edit H0| 20{42

=
ACCOUNT_ID, HOST, USER, PASSWD £ 23t = Save HHED} Run job HES =AMHZ S&|L|Ct

Services v Resource Groups v * n @ aws-korea v Seoul v Support v

Job: analytics_hol_python | Action ~ I Save | | Runjob I e b 4

1 import csv

2 import json E

3 import boto3

4 import io

5 import pymysql

6

7 ACCOUNT_ID = '123456789"

8 HOST = 'analytics-hol-instance-1.cba%oplyukar.ap-northeast-2.rds.amazonaws.com’

9 USER = "admin®

10 PASSWD = 'password]
11 DATABASE = 'analytics_hol'
12 TABLE = 'titanic_train’

13

14~ try:

15 # Read CSV S3 file

16 s3_client = boto3.client('s3")

17 obj = s3_client.get_object(Bucket="aws-glue-hol-' + ACCOUNT_ID, Key="train/titanic_train.csv')
18 data = obj['Body'].read()

19

20 # Write CSV to Buffer

21 columns = ['PassengerId’', 'Survived', ‘Pclass', 'Name®', ‘Sex', ‘Age’, 'SibSp', 'Parch', 'Ticket', 'Fare’, 'Cabin’', 'Embarked']
22 csv_dict_reader = csv.DictReader(io.BytesIO(data), columns)

23 next(csv_dict_reader, None)

24 json_buffer = io.BytesIO()

25

26~ for row in csv_dict_reader:

27 json.dump(row, json_buffer)

28 json_buffer.write('\n")

29

30 # Write Buffer to JSON file

31 s3_resource = boto3.resource('s3")

32 s3_resource.Object( aws-glue-hol-' + ACCOUNT_ID, ‘output/titanic_train.json").put(Body=json_buffer.getvalue())
33

34 # Write CSV to JDBC

35 csv_reader = csv.reader(io.BytesIO(data), delimiter=',")

36 next(csv_reader, None)

37 conn = pymysql.connect(host=HOST, user=USER, passwd=PASSWD, db=DATABASE, connect_timeout=5)
38

7-54. CtA] Run job HES Z&lgtL|C}

Parameters (optional)

Review and override parameter values, as needed, before running this job. Changes
affect this run only. Edit a job to change default parameter values.

» Tags

» Security configuration, script libraries, and job parameters

Only job analytics_hol_python is run. Jobs dependent on the completion of job
analytics_hol_python will not be run. To run a job and trigger dependent jobs, define an

on-demand trigger.

awg
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7-55.S3 0 YEH 22 JSON 0| WL A=X| =eletL|Ct.
Services v Resource Groups v * [\® hyun @ aws-korea v  Global v  Support v
I Amazon S3 > aws-glue-hol-123456789 > output I
>
Overview ‘
‘ Q, Type a prefix and press Enter to search. Press ESC to clear.
|2 oo | + e oo | sia Pactic Seou)
Viewing 1to 1
[] Name~ Last modified v Size v Storage class v
— I Jun 2, 2070 1:21:48 AN
7\' [ titanic_train.json GMT0900 182.8 KB Standard I
Viewing 1 to 1
— =18 = (o]
7-56. JDBC Of HHH o= ‘||0|E17f LA A=K =2QISH7| 2[3l 05.python_shellipynb =ES
o o = & .
OtX|8f BE Cell 2 M¥stn ZtE gl Ct
File Edit View Run Kernel Git Tabs Settings Help
- + | +] * C 7| 05.python_shell.ipynb L]
#A > aws-data-analysis-hol B+ XO [ » m C Code v Sparkmagic (PySpark) O
* Name - Last Modified
™ images 4 days ago )
["] 01.basic.ipynb 15 hours ago JDBC Write 23} &tol

®

W 02.csv_to_json.... an hour ago N
) from awsglue.context import GlueContext
e [W] 03.jdbc.ipynb an hour ago
@ .x 04.titanic_data... an hour ago # GlueContext 44
" glueContext = GlueContext(sc)
4 minutes ago
\ [ LICENSE 4 days ago # Read Data from Glue Catalog(JDBC)
titanic_dyf = glueContext.create_dynamic_frame.from_catalog(database=DATABASE,
M
~ README.md 4 days ago table_name='_'.join( [DATABASE, TABLE]),
D transformation_ctx='titanic_dyf',

%
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additional_options={'hashexpression': 'passenge]
‘hashpartitions': 5})
titanic_dyf.toDF().show()
|passengerid|survived|pclass| name| sex|age|sibsp|parch]| ticket| fare| cabin|en|

barked| created_time| updated_time|

| 100| false| 2| Mr. Sinai| male| 34| 1| o] 244367| 26.000000| |
$]2019-06-01 16:21:48(|2019-06-01 16:21:48|

| 200| false| 2|Miss. Henriette (...|female| 24| 2] 2] 248747| 13.000000| |
5]2019-06-01 16:21:49|2019-06-01 16:21:49|

| 300| true| 1|Mrs. James (Helen...|female| 50| ] 1|  PC 17558|247.520800|B58 B60|
C|2019-06-01 16:21:49|2019-06-01 16:21:49|

| 400| true| 2|Mrs. William H (J...|female| 28| ] ] 240929| 12.650000| |
S$|2019-06-01 16:21:49|2019-06-01 16:21:49|

| 500| false| 3] Mr. Olof| male| 24| 0| 0| 350035| 7.795800| |

aws
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2E 250 AZREASLICE K34 O|= H[EO| ZEEl= AS YXIot7| ?lol Ora THA O] et
Z2E 2aaE FE/AA TR

Glue 2|22 AMY|

SageMaker notebook 2 X 4tK|2t & Dev endpoint & AfHIgH L CF.

8-1. Glue 2&2| Dev endpoints->Notebooks & & &|5t0] 0| S 2L|C}. aws-glue-analytics-hol
L ESE M3AstD Action O A Stop 2 MERFL|CE

aws, Services v Resource Groups v * Q hyun @ aws-korea v Seoul v Support v
Notebooks A notebook enables interactive development and testing of your ETL scripts on a development endpoint.
AWS Glue
4 User preferences
Data catalog b 2 : K servers
Databases

Tables

Connections

Action ¥ ‘ Q Filter by attributes Showing: 1 -2 z

~| Notebook name v Develo int Status v Creation time v Last modified time
Crawlers
i . ws-glue-analytics-hol analytic: Ready 16 March 2019 12:08 AM U... 16 March 2019 12:11 AM U...

Classifiers Clone

Settings _) aws-glue-dev vpc-end Ready 6 February 2019 9:11 PM ... 6 February 2019 9:17 PM ...
Delete

ETL
Jobs
Triggers

Dey endpoin
| Notebooks

8-2. 2|Z2f¢| HES =2{ Status 7} Stopping Ol Al Stopped 22 HZAE 242 =I5t 2, Action Of A

Delete & MESHLIC

—_

aWS, Services v Resource Groups v * Q hyun @ aws-korea v  Seoul v Support v
Notebooks A notebook enables interactive development and testing of your ETL scripts on a development endpoint.
AWS Gilue
4 User preferences
Data catalog SaaeMaker noteb Zeppelin notebook servers
Databases
Tables Q Filter by attributes Showing: 1 -2 E
Connections
Notebook name v Developr| int Status v Creation time v Last modified time
Crawlers Stop
X ws-glue-analytics-hol analytics S 16 March 2019 12:08 AM U... 16 March 2019 12:33 AM U...
Classifiers
Settings aws-glue-dev vpc-end 6 February 2019 9:11 PM ... 6 February 2019 9:17 PM ...

aws
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8-3. Delete HES 2 2|5} H aws-glue-analytics-hol '=E& AN 7} 22 EL|CE,

Delete SageMaker notebooks

Delete the following permanently? This action cannot be undone.

« aws-glue-analytics-hol

Services v Resource Groups v * A hyun @ aws-korea v Seoul v Support v

Notebooks A notebook enables interactive development and testing of your ETL scripts on a development endpoint.

AWS Glue
4 User preferences
Data catalog bool - . servers
Databases
inas 1 - =
Tables °t9b°°k Q Filter by attributes Showing: 1 -2 s
Connections
Notebook name v Development endpoint Status v Creation time - Last modified time

Crawlers
” ) aws-glue-analytics-hol analytics-hol - 16 March 2019 12:08 AM U... 16 March 2019 12:42 AM U...
Classifiers

8-4. Glue &% Dev endpoints & 2 &5lA 0|5t = analytics-hol AEELQIES {1EHS

Action O| A Delete & MEHBIL|C}

Services v Resource Groups v * )'_\ hyun @ aws-korea v Seoul v Support v

Dev endpoints A development endpoint is an environment used to develop and test your AWS Glue scripts.

AWS Glue
4
Data catalog Development endpoint analytics-hol is ready. You can create a notebook server at this endpoint to test AWS Glue scripts. To create a notebook x
server, choose the endpoint, then choose Action, Create notebook server. Learn more.
Databases
Tables

User preferences
Connections

o Showing: 1 -2 o
Crawlers Add endpoint RSN . co

Classifiers - Create Zeppelin notebook server

Endpoint na Provisioning status Running for
Settings ) Create SageMaker notebook
analytics-hol READY 5m
Update ETL libraries
ETL ) vpc-endpoint READY 100d Oh 47m
Rotate SSH key
Jobs
—roon
| Dev endpoints
Notebooks

awg
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8-5. Delete HES 22|51 H analytics-hol AEZQIE ARF|T} b= E L CF

Delete development endpoints

Delete the following permanently? This action cannot be undone.

« analytics-hol

8-6. Glue 2& 0| A Databases & 22 8tLICt. analytics_hol H|O|E{H|O|AE MEHSID Action Of| A

Delete database & MEiSIL|CL.

Services v Resource Groups v * }:\ hyun @ aws-korea v  Seoul v Support v
Databases A database is a set of associated table definitions, organized into a logical group.

Add database | View tables ‘ Action v | Showing: 1 - 4 fo 2]

Data catalog Edit database

| Databases [/ Name ‘ Description
Delete databa
n \ - =

aple analytics_hol

AWS Glue

8-7. Delete HHES =2 ML L

Delete Databases
Delete the following permanently? This action cannot be undone.

« analytics_hol

awg
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8-8. Glue Z& 0 A Crawler & 288l 0| S8t F, analytics_hol AE2{E MEISID Action Of A{

Delete crawler & MEHSHL|C},

Services v Resource Groups v * [0  hyun @ aws-korea v  Seoul v  Support v
Crawlers
AWS Glue o - )
P A crawler connects to a data store, progresses through a prioritized list of classifiers to determine the schema for your data, and then creates metadata tables

in your data catalog.

Data catalog
User preferences

Databases

Tables Add crawler ’ Run crawler ‘ ’ Action v ‘ Q Filter by attributes Showing: 1 - 1 ce

Connections Edit crawler

Duplicate crawler Median Tables

Classifiers Name Sched Status Logs Last runtime Tables added

Settings runtime updated
I analytics_hol I Resume schedule | geagy Logs 54 secs 54 secs 0 2

ETL Pause schedule
Jobs Delete crawler
Triggers

View details
Dev endpoints

8-9. Delete =& S0 A HgfLICt

Delete Crawlers

Delete the following permanently? This action cannot be undone.

« analytics_hol

8-11. Glue 2&0f|A Connections & 2&|slA| 0| &t £, analytics_hol connection 2 ME{SHT
A
—

Action Ol A{ Delete connection &

Services v Resource Groups v 1:\ hyun @ aws-korea v  Seoul v Support v

Connections A connection contains the properties needed to connect to your data.

AWS Glue
4 )
Data catalog Edit connection
Databases ~| Name Type Date created Last updated Updated by
View details
Tables analyt JDBC 1 June 2019 12:30 PM UT... 1 June 2019 1:18 PM UTC+8 user/hyun
:
dev JDBC 13 May 2019 11:16 PM UT... 13 May 2019 11:16 PM UT... user/hyun

Crawlers

Classifiers
Settings

awg
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8-12. Delete HEZ 22510 ALX|grL|C}.

Delete Connections
Delete the following pen'nanently? This action cannot be undone.

« analytics_hol

awg
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S3 H{Zl A

8-13.53 Z&2 0|5 L|Ct T2 Il M d3t aws-glue-hol-[account-id] HZl2 X3t =
Delete HEZ 2&/gLI|LCT

Services -+ Resource Groups ~ * Q hyun @ aws-korea v  Global v  Support ~

Run compute-intensive workloads with Amazon FSx for Lustre with long term data stored in $3. Learn more
Amazon S3 : :

| Buckets
S3 buckets (X Discover the console
Public access
settings for this ‘ Q Search for buckets ‘ ‘ All access types v
account
<+ Create bucket ‘ Edit public access settings ‘ Empty l Delete 24 Buckets 3 Regions s ]
Feature spotlight &)
[] Bucket name v Access ©) ¥ Region v Date created v
. - Oct 17,2018
X . Asia Pacific
[[] @& aws-athena-query-results-011905145951-ap-no...  Objects can be public 9:52:53 AM
(Seoul)
GMT+0300
. - Dec 13,2018
X . Asia Pacific
[[] @& aws-emr-resources-011905145951-ap-northeas...  Objects can be public 5:53:53 PM
(Seoul) GMT+0900

Mar 15, 2019
10:53:20 PM
GMT+0900

Bucket and objects not Asia Pacific

© aws-glue-hol-0123456789f

mjo
rot
rE
inl
o
JE
r°¢
ﬁ
(@]

>

—h
3

g
rlm
1]

mju
Ju
Ot
re
T
s
1z
=
N

8-14. aws-glue-hol-[account-id]
etz Lo}

Delete bucket

Before deleting the "aws-glue-hol-0123456789f" bucket, consider the following:

* Bucket names are unique. If you delete this bucket, another AWS user can use the name.

* This bucket is not empty. If you delete it, all the objects in the bucket will also be deleted.

* Based on the number of objects in your bucket, this may take some time. Please do not
close your browser window before the process is completed.

Z' Learn more

Type the name of the bucket to confirm deletion:

Cancel Confirm

aws
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RDS AHK|

8-15. RDS 2 & 0|

Actions 2| Delete &

L=
=

—

= Databases S M EiBL|C} analytics-hol-instance-1 indentifier & M &0

ma=|

MENSHL|C}.

aWS‘ Services v  Resource Groups v * [A\® hyun @ aws-korea v  Seoul v  Support v
Amazon RDS X RDS Databases
Dashboard

Databases @ Group resources l C I ‘ Modify ’ 1 Actions ¥ ‘ | Restore from S3 ’ Create database
Databases
Reboot
Performance Insights Q 1 (O]
Delete
Snapshots
Automated backups DB identifier A gine v Region& AZ v Size
. Take snapshot
Reserved instances analytics-hol Regional Aurora MySQL ap-northeast-2 1 instance
Subnet groups (] analytics-hol-instance-1 Writer Aurora MySQL ap-northeast-2a db.t2.small
Parameter groups
dev-cluster Regional Aurora MySQL ap-northeast-2 1 instance
Option groups
dev Writer Aurora MySQL ap-northeast-2c db.t2.medid
Events
Fuant aitherrintinne
- H = 3 o) H = S = 35
8-16. Create final snapshot §|AEtAE S X5t1, | acknowledge MAHAE HATLICLH A X E 87|

25l delete me 2t confirm MM X|E YTt 2 Delete HEZ ST LILCL.

8-17. MM E|=Q7K| &% 5 2T AQEILIC}H Refresh HES S

Page 90 0of 98

Delete analytics-hol-instance-1 instance? X

Are you sure you want to Delete the analytics-hol-instance-1 DB Instance?

reate final snapshot?
'mines whether a final DB Snapshot is created before the DB instance is deleted.

acknowledge that upon instance deletion, automated backups, including system

1apshots and point-in-time recovery, will no longer be available.

To confirm deletion, type delete me into the field

I delete me

/A We strongly recommend taking a final snapshot before instance deletion
since after your instance is deleted, automated backups will no longer be
available.

AHZL=2E AS AR LHCL

aws
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IAM Role 4tH| (Optional)

8-18. IAM 22 0|

aws

$HL|CE Search IAM EIAE HEAO| Hol & &g Ct.

Feature Spotlight

i
{ {

> Services v Resource Groups v * Q hyun @ aws-korea v  Global v  Support v
Search IAM « Welcome to Identity and Access Management
IAM users sign-in link:
Dashboard
https://aws-korea.signin.aws.amazon.com/console @ | Customize
Groups
Users IAM Resources
Roles Users: 1 Roles: 67
Policies Groups: 1 Identity Providers: 0

Identity providers
Account settings

Credential report

Encryption keys

Customer Managed Policies: 32

Security Status Cm—— 3 out of 5 complete.
A Activate MFA on your root account v
Create individual IAM users v
Use groups to assign permissions v
Apply an IAM password policy v
A Rotate your access keys v

< >
Additional Information

IAM best practices
IAM documentation

Web Identity Federation
Playground

Policy Simulator

Videos, |IAM release history
and additional resources

8-19. IAM 2&E 0| FgLICL Search IAM HIAE HA0| Hol & Y5t AM ZAut F
AWSGlueServiceRoleHol & MEfSL|C}.
aWS7 Services v Resource Groups v * [\ hyun @ aws-korea v  Global v  Support v
SEARCH x . .
Welcome to Identity and Access Feature Spotlight
Hol |  Management
ianain link: Q I @)
Filter 14 results IAM users sign-in fink: ‘1‘7 4 n[ \(‘
https://aws-korea.signin.aws.amazon.com/consol | ] i l
AWSGIueServiceRole-Hol e ) Customize
AWSGIueServiceSageMakerNotebookRole IAM Resources
Hol < >
Users: 1 Roles: 67
AWSGueServiceroleHol Groups: 1 Identity Providers: 0 Additional
AWSGlueServiceSageMakerNotebookRole Customer Managed Policies: Information
Hol 32 IAM best practices
Delete role AWSGlueServiceRole-Hol Security Status [— 3outof5 IAM documentation

” Nelete role
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8-20. LEZE 0| U= Delete role HES S0 MEHSH Role & AKX SHL| LY.

Services v Resource Groups v hyun @ aws-korea v  Global v  Support v

Roles > AWSGIueServiceRole-Hol

Search IAM
Summ ary Delete role
Dashboard
Role ARN arn:aws:iam::011905145951:role/service-role/AWSGlueServiceRole-Hol (7]
Groups
Role description Edit

Users

Instance Profile ARNs i)
Roles

Path /service-role/

Policies

Creation time 2019-03-14 16:38 UTC+0900
Identity providers
Maximum CLI/API 1 hour Edit

Account settings session duration

Delete role

This action deletes all of the following roles, along with any attached instance profiles and inline policies. Are you sure you
want to delete the following roles?

Role name Last activity

AWSGlueServiceRole-Hol 22 minutes ago

Note: Recent activity usually appears within 4 hours. Data is stored for a maximum of 365 days, depending when your region began

supporting this feature. Learn more

awg
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8-21. CtA| Bt B Hol HAHES 811 AWSGlueServiceRole-Hol & MEHSHL| L},

aws

2 Services v  Resource Groups v * [\ hyun @ aws-korea v  Global v  Support v
SEARCH x
Roles
| Hol }
x
?
Filter v 10 results What are IAM roles?
IAM roles are a secure way to grant permissions to entities that you trust. Examples of entities
AWSGlueServiceSageMakerNotebookRole include the following:
Hol
« |AM user in another account
AWSGlueServiceRole-Hol « Application code running on an EC2 instance that needs to perform actions on AWS
AWSGlueServiceSageMakerNotebookRole resources
Hol « An AWS service that needs to act on resources in your account to provide its features
Delete role « Users from a corporate directory who use identity federation with SAML
AWSGlueServiceSageMakerNotebookRole . . . .
Hol IAM roles issue keys that are valid for short durations, making them a more secure way to
grant access.
Edit trust policy for
AWSGlueServiceSageMakerNotebookRole Additional resources:
Hol » IAM Roles FAQ
Show policy document for » |IAM Roles Documentation
AWSGlueServiceSageMakerNotebookRole « Tutorial: Setting Up Cross Account Access
Hol « Common Scenarios for Roles
Attach entities to
AWSGHhieServiceRnle-Hal
H ES =AZ|S S H = S
8-22. Delete policy HE= 2510 HEiTH Policy & A A LICE
aW% Services v Resource Groups v * Q hyun @ aws-korea v  Global v  Support v
Policies > AWSGIlueServiceRole-Hol
Search |IAM ] "
Summary Delete policy
Dashboard
Policy ARN arn:aws:iam::011905145951:policy/service-role/AWSGlueServiceRole-Hol (2]
Groups
Description This policy will be used for Glue Crawler and Job execution. Please do NOT delete!
Users
Roles Permissions Policy usage Policy versions Access Advisor

Policies
Policy summary {}JSON ‘ Edit policy (2]

Identity providers

aws
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Delete policy

Are you sure you want to delete the policy AWSGlueServiceRole-Hol?

-

8-23. AWSGlueServiceSageMakerNotebookRole-Hol 0ff CHSiA{ = Role 1t Policy & #2 YHO=
APH| gL T

awg
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9. Appendix A

Glue Python Shell 2 Glue 0| 2X[=|0{UX| &2 2F 2H0|EEZ|E MEY = UALF X|A5tD
AS UL Lab &€& & RDS 0| H25t7| fI8H pymysql & egg Tt =E S3 0| 2=

Script Ol A AL& & LT} O ZFo|M= 2 F 2t0[EZ{2[E A8t 2l egg
2o CHojAM 2 Ee[= = St S L O

9-1. AL Q| & 20|E2{2|E git clone BH&LILC}. (https://github.com/PyMySQL/PyMySQL.git)

00 1. tmux

"I‘ -LIIIP

00 1. tmux

"[‘ .me

~/tmp/package

9-3. PasteScript & & X|gfL|LCt,

[ NON ] 1. tmux
-~/ wmps p1Ckage

~/tmp/package

aws
Page 95 0f 98



Amazon Web Services

9-4. LI E2 2f0|0tRE Y=L Lt

00 1. tmux

"[‘ .Lllly[‘pa\.;\ngc

~/tmp/package

9-5. git clone &2 2t0|E 2| & S AL T},

00 1. tmux

"[' ;.mp['puy;\ugl:

~/tmp/package

aws
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9-6. 2|F WHE CIHER fx&= Ch3ut 25 Lt
"1 package » [ pymysal > _init_py
L PyMySQL > || pymysql.egg-info > _auth.py
% setup.cfg _compat.py
setup.py _socketio.py
charset.py
connections.py
.| constants >
converters.py
Cursors.py
err.py
optionfile.py
protocol.py
| ] tests >
times.py
util.py
9-7. setup.py LtO| U= pymysql CIHEZ|Z 0|55t egg It S H-dgLCt

1. tmux

. . . tmp/package/pymysql

. . . tmp/package/pymysql
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9-8. egg It L0| A& A= K| =QIE|T O|X| Glue Python Shell Ol A AtEE 5= RUELICE

[ JoX 1. tmux

... tmp/package/pymysql

.. .tmp/package/pymysql

aws
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