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« AWS does not offer binding price quotes. AWS pricing is publicly available and is subject to
change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this document is
provided only as an estimate of usage charges for AWS services based on certain
information that you have provided. Monthly charges will be based on your actual use of
AWS services, and may vary from the estimates provided.
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Evo>F—5&E?

3Vs: Volume(KBE£), Velocity(EEFHHEE), Variety(Z4k)
5Vs: 3Vs + Value(iSUMIME), Veracity(@ U\ EFEE)

Wikipediad&k D)  https://ja.wikipedia.org/wiki/Ew /5 —%
Ewv/J5>—%4 (3&: big data) &(&. —ERRT—SER - WY I NITIFPTIR/RS < &H
EERFEEXRTEMBRT —IDEEZRIHETHD.

GartnerDER) https://www.gartner.com/it-glossary/big-data/

Big data is high-volume, high-velocity and/or high-variety information assets
that demand cost-effective, innovative forms of information processing that
enable enhanced insight, decision making, and process automation.
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Data Lake Architecture

Designing the Data Lake and Avoiding the Garbage Dump

=2 1 Bill Inmon

T =S ILT)\DADREEESN TN,
Ralph Kimball&liA T, =51 77/\DX
V—=FTITFvDE—ANE

NO DATA |
DUMPING

VIOLATORS MUST
READ THIS BOOK!

BILL INMON
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Data Lake

Archive Data Pond

Archive

Direct Analog Application Text
I”(%;es Data Pond Data Pond Data Pond
Transform
Raw Data Pond

Source: Bill Inmon - Data Lake .

Architecture Any Formatted Data
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RDAIFT—FZHiveX I X N7 TEE

AFF—4

- 5 -0\« - B

- F—A05—>3> (URI)
- BBl 2=

I0—-5—(CLBEFHFT VI LS
- Hive/\—7r >3 >%&RELUEiFZEEL

/mydata
/year=2017
/month=11/. ..
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AWS Glue

Data

Databases
| Tables
Connections
Crawlers

Classifiers

ETL
Jobs
Triggers

Dev endpoints

Tutorials
Add a crawler

Explore table

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.

mysql-db1 connected successfully to your instance.

Name v
sakila_actor
sakila_actor_info
sakila_address
sakila_category
sakila_city
sakila_country
sakila_customer
sakila_customer
sakila_film
sakila_film_actor
sakila_film_cate.
sakila_film_list
sakila_film_text
sakila_inventory
sakila_language
sakila_nicer_but.
sakila_payment

sakila_rental

Q

Database -
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila

sakila

Location
sakila.actor
sakila.actor_info
sakila. address
sakila.category
sakila.city
sakila.country
sakila.customer
sakila.customer_list
sakilafilm
sakila.film_actor
sakila.film_category
sakila.film_list
sakila.film_text
sakila.inventory
sakila language
sakila.nicer_but_slower_film_list
sakila.payment

sakila.rental

Classification-
mysql
mysgl
mysql
mysql
mysql
mysql
mysql
mysql
mysgl
mysql
mysql
mysql
mysql
mysql
mysql
mysgl
mysql

mysql

Showing- 1 - 23 [

Last updated~
4 July 2017 823
4 July 2017 8:3...
4 July 2017 83
4 July 2017 83
4 July 2017 8:3...
4 July 2017 8:3
4 July 2017 83
4 July 2017 823
4 July 2017 8:3...
4 July 2017 83
4 July 2017 83
4 July 2017 8:3...
4 July 2017 83
4 July 2017 83
4 July 2017 823
4 July 2017 8:3...
4 July 2017 83

4 July 2017 83

Deprecated ~
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Jat

Services Resource Groups Virginia ~ Support

Tables > ny_pub Last updated 25 Jul 2017 Table Version (Current version) «

4
Edit table | View partitions

Databases
Tables Name ny _pub
— N Connections Description
g — 7 ) I/OD Sl Database nytaxianalysis
Classification parquet
Classifiers

> 1l Location  s3/ 4+ w/canonical/NY-Pub/
Ig ﬁ Connection

S Deprecated No

UOLs Last updated Tue Jul 25 09:49:20 GMT-400 2017
Q Triggers sizeKey 32032431007 objectCount 19 UPDATED_BY CRAWLER RidesCrawler
Dev endpoints
J Properties CrawlerSchemaSerializerVersion 1.0 recordCount 2870781820 averageRecordSize 11

is CrawlerSct ializerVersion 1.0 7 ionType none  typeOfData file

DARIAG 2t

Explore table Schema
Showing: 1 - 12 of 12
Column name Data type Key
1 vendorid string
2 pickup_datetime bigint
3 dropoff_datetime  bigint
4 ratecode int

— j‘) |/ 5 passenger_count int
: 6 trip_distance double
Z q: —_— 7 7 fare_amount double

8 total_amount double

9 payment_type int

10 year string Partition (0) — - j\) I/
1 month string Partition (1) T

- o m e R—F13>
o string —_ «

aws -

© 2018, Amazon Web Ser.
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Resource Groups ~

ZHDBEENME

Job: Flights-conversion ‘ Action = | Save ‘ Run job H Generate diagram | @

Insert template at cursor €@ | Source Target Target Location

‘T'ans’orm| sooot | @ K

import sys

from awsglue. transforms import *

from ansglue.utils isport getResolveddptions
from pyspark.context import SparkContext
awsglue. context import GlueContext
from awsglue. job import Job

B } 3 Database Name fiightsdb
— Table Name flightscsv
—

¢ Eparams: [JOB_NAME]
args = getResolvedOptions(sys.argw, ['JOB_NAME'])

Bomuownswne
g
g

sc = SparkContext()

glueContext - Gluelontext(sc)

spark - glueContext. spark_session

job = Job(glueContext’

Jjob.init(args['J0B_NAVE'], args)

## @type: DataSource

## €args: [dotabase = "flightsdb®, toble_name = "flightscsv”, transformation_ctx = "datasourced”]

RN ——

# @inputs:

[=]

(8]
datasource® - glueContext.create_dynomic_frame.from catalog(database - "flightsdb”, table_name - "flightscsv”, transformation_ctx - "datasourced")

#4 Btype: ApplyMapping
@args: [mopping = [

## Breturn: opplymappi
Transform Name ResolveChoice 24 ## @inputs: [frame - d ced)

sou

25 aopplymappingl - ApplyMapping.apply(frame - datasource®, moppings - [(“year”, "

26 ## Btype: ResolveChoice

27 €args: [choice = "make_struct®, transformation_ctx = “resolvechoice2"]

: resolvechoiceZ

29 #¥ @inputs: [frame - applymappingl)

30 resclvechoicez - ResolveChoice.opply(frame - applymappingl, choice - "make_struct”, transformation_ctx - "resclvechoicez")
P

1
12
13
4
15
6
17
18 ## @return: dotasource®
19
20
21
22
23

, "year”, "int"), ("quarter”

31 e DrophullFields
32 ## €args: [ tion_ctx = "dropnullfields3"]
Transtorm Name DrophullFields 33 4 ereturn: dropnullfields3

34 ## @inputs: [frame = resclvechoiceZ]
35 dropnullfields3 - DrooNullFields.aoolv(frame = resolvechoiceZ. transformation ctx = "droonullfields3™)

= I Schema Statistics

"long"), ("month”

“, "int"), ("quarter”, "long", “"quarter”, *long"), ("month”, “long", "month", “long"), (“day_of_month", “long", “day_of_month", “long"),

ng", "month”, "long"

» ('da

S path s3iglucconsole-tostdataoutput e — Data type -
=

1 year INT

2 quarter bigint

3 month bigint

4 day_of_month bigint

@ Feedback (@ English

- B—)\EEXE (/LX)
= URS MU EOHO—-5—HEE

Showing: 1 - 85 of 65

T

= SITOHMEHNERETN., IMBEOEENEEPYSpark, FfzldScalaTiEikinl#He

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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. Amazon Redshift

4
SQLIS AT MBI —JL L=
JDBC/ODBC °

Redshift
Node THHSQLES

RRIT
10Gb Eth \

Compute Compute Compute
Node Node Node
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NARIA> M

History

Search for name, query, efc.

+ Query submitted time Query Encryption type ©

2017/08/25 15:16:47 UTC+-9  CREATE EXTERNAL TABLE IF NOT EXISTS NIA

awslegs.cloudfront_raw ( date STRING, time STRING,

xEdgelo
2017/08/25 15:15:47 UTC+9  drop table cloudfront_raw NIA
2017/08/25 00:10:18 UTC+Q  SELECT "date”, “time”, "xedgelocation”, "scoytes”, cip”, NA
"csmethod”, "cshost”, "csuristem", "scstat...
2017/08/25 00:05:17 UTC+9  SELECT "timestamp”, "version”, "account”, "Interfaceld”, NI/A

"sourceAddress”, "destinationAddress”, "sou...

2017/08/25 00:00:49 UTC+Q  SELECT “timestamp”, "xEdgeRegion’, "xContentSetting”, NIA
"xEdgelocation”, "scBytes", "cIp", "csMethod",

2017/08/25 00-00:20 UTC+0  SELECT "type", "timestamp”, "elb’, "clienthost”, NIA
"clientPort”, "targetHost”, "targetPort", "request

2017/08/24 00:12:49 UTC+Q  SELECT "date”, “time”, "xedgelocation”, "scoytes”, “cip”, NA
"csmethod”, "cshost”, "csuristem, "

2017/08/24 00:40:21 UTC+Q  SELECT "date", "time", "xedgelocation”, "scoytes”, "cip”, N/A
"csmethod”, "cshost”, "csuristem’, "scstat...

2017/08/24 00:05:10 UTC+9  SELECT "timestamp", "version”, "account”, "Interfaceld”, NIA

"sourceAddress”, "destinationAddress”, "sou..
2017/08/24 00:00:50 UTC+-8  SELECT "timestamp", "xEdgeRegion’, "xContentSetting", NA
"xEdgeLocation”, "scBytes’, "clp', "csMethod”,
2017/08/24 00:00:30 UTC+-0  SELECT "type", "timestamp”, b", "clientHost”, NiA
"clientPort”, "targetHost’, "targetPort”, "request_

MARBEMNSEHD TIOI )
DTV EDRAFv 27T —HEZHRD

v=J)LH

gF5nd

Tables > cloudfront_raw Las
[E—
state Run time(s) Data scanned Action
SUCCEEDED 1.17 KB Download Name  cloudfront_raw
results Description
Database  awslogs
SUCCEEDED 2378 oKB Download Classification . Unknown
results Location  s3./aws-cloudfront-logs-athena-666254511816/raw
SUCCEEDED 53,34 15.82M8 Downioad Gennection
——— Deprecated No
Lastupdated Fri Aug 25 15:16:48 GMT+900 2017
SUCCEEDED 3.52 2.28MB Download
— Input format  org.apache.hadoop.mapred TextinputFormat
Output format  org.apache.hadoop.hive.ql.io.HivelgnoreKeyTextOutputFormat
SUCCEEDEDIAI2 jlo03ve Dov./‘rload Serde serialization lib  org.apache.hadoop.hive.serde2.lazy. azySimpleSerDe
resul
FAILED 25 66.81KB Exrror details Serde parameters field.delim serialization.format
SUCCEEDED 6245 15.72MB Download Table properties EXTERNAL TRUE transient_lastDdITime 1503641808
results
SUCCEEDED 68.25 15.72MB Download Schema
results
SUCCEEDED 3.04 2.28MB Download Column name: Data
results
SUCCEEDED 14.1 15.03M8 Download 1 s string
results -
2 time string
FAILED 267 231.24KB Error details
3 xedgelocation string

Glue 7—AHFOTTT—TILAF -/ (—

BEC7ITLX

Table Version (Cur

Compare versions

Showing: 1 - 27 of 27|

Key
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.ﬂ Amazon Athena
w”’

SIRFLI=-7MILZEEIT)—, BEETIFE

1 meiecL
2 class
3 . Sex
4 , total_ent
5 , survived_cnt
6 , round(cast(survived cnt as double)/cast(total_cnt as double), 2) as
7 from (
8 select
9 class
10 P
11 , count(survived) as total_cnt
12 , sum(survived) as survived cn
13 from
14 titanic_db.titanic
15 where
16 class (= '#'
17 group by
18 class
19 ex
20
21 order by 1_rate d

survival rate

m Save As FormatQuery New Query (Runtime: 1.9 seconds, Data scanned: 25.43KB)

Results
class seX total_cnt
1 1st female 143
2 2nd female 107
3 3rd female 212
4 1st male 179

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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https://aws.amazon.com/jp/blogs/news/build-a-data-lake-foundation-with-aws-glue-and-amazon-s3/
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"A Look Under the Hood — How Amazon.com Uses AWS Services for Analytics at Massive Scale" (ABD329)
https://www.youtube.com/watch?v=IWK96BNx3Qk
https://www.slideshare.net/AmazonWebServices/a-look-under-the-hood-how-amazoncom-uses-aws-
services-for-analytics-at-massive-scale-abd329-reinvent-2017
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“Datamarts”

Number of Teams using the DW: ~2300
Number of Tables Used per Team:
Max: 598
Min 1
* Average: 49

Ad-Hoc (any data any time) can be achieved via
EMR can access the Data in Andes Directly

Redshift can load data into the Redshift file
system, or it can use the Spectrum Feature to
directly access the Data in Andes

An Architecture that Scales with the Business

?«'é?lnvent

Amazon Internal Team (132 Tables)
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AmazonDF—A L4222 0512 "ANDES"

« VIVDT—FZEDHTH
[THE (IERN7R) 1 5Fh

"THE" Place for Data at Amazon
« ST —FL 10D

The Amazon “Data Lake"” — Project Name “Andes”

IR1T>BN)

« TIRHETDF —LRFT—HILADIC
T—HEREL. DHF—LACTIOEXR

The Goal: "THE” Place for Data at Amazon

*E BE %171‘%_- * Source teams (Data Producers) put their Public Data there to give access to Analytic
teams (Data Consumers) and to share private data within their team
~ * EMR Can Directly Access the Data in Parallel from Andes
\
O E M R ( H ad OOD%@EE) (g:\ AndeSh b * Redshift can load the data in Parallel from Andes, or it Can Directly Access the Data in

WHI TEES —H LA D P I RE4E o

relnvent
 Redshift(FAndesh SHFITFZILALT
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Where

ID =ABC and ...

Timing

V¥ Once a day : 3AM

User Query

INSERT INTO ..
SELECT ...

When ...

V After data copy
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¢ /J\%O)%%%ﬁ’i‘}ﬁb\btﬁ@ﬂ@*&%ﬁ‘é Andes — Current State
‘/ xgll‘EﬁE$EE§§\ *U}Eﬁ%@ﬂzﬁﬂfcﬁ& * We have the data! AN

» 20k+ Tables maintained in Andes - All Active Tables

. FHLATNBOEEINEE FEE ANDES
ﬂt“d)miit“ g Eb{t + Many teams are adding new data sets!

* Have Onboarded 900+ Redshift and EMR systems to
Subscriptions

An d eSODIET:E @llﬁl‘ﬁ;;g\ : * 20,000+ tables being synchronized

» Usage off the Legacy DW

* Three years (2014-2016) to grow from 0 to 100k Jobs

* 5:_ g I//]/ 0 (: 2 O / O Oﬁb{@ D . Ie:(2'2)107a,yhas grown from 100k to 300k Jobs each Day T:;l'a‘::%zis
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« Amazon S3

« http://aws.amazon.com/jp/s3/
« AWS Glue

« http://aws.amazon.com/jp/glue/
« Amazon EMR

e http://aws.amazon.com/jp/emr/
« Amazon Athena

« http://aws.amazon.com/jp/athena/

« Amazon Web Services 77 : [AWS Glue & Amazon S3 Z{FEB UL T
S—SALADODERZELET D]

« http://aws.amazon.com/jp/blogs/news/build-a-data-lake-
foundation-with-aws-glue-and-amazon-s3/
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