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Prerequisites

Internet connectivity

« Download raw data record for the lab

https://builder2019.s3.amazonaws.com/rawdata.csv

AWS account

« Amazon S3 access

« AWS Glue access

« Amazon Athena access

« Amazon QuickSight access


https://builder2019.s3.amazonaws.com/rawdata.csv

data analytics
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AWS can help solve data analytics for telco
professionals

@ @ @ Meaningful data
“.’ analytics
E— Operations
e , Sales

Data analytics Simplified pre- Reduced time
made accessible processing and and costs of data
Deployed quickly ETL, freeing time analytics yvith

and resources for AWS services

with tools for
staff at all levels
of data science
capability

experimentation



with AWS Glue and Athena
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Telco-specific data: Event data record (EDR)

i d finf lated h - h
EDR provides a range of information related to i
subscriber detailed information, which is useful for e .Ga'.n valluable
carriers _— insights!
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Information example

“NMS, ?SS, Cs” Network performance data

Network health status

v Subscriber behavior
ED

Network Management System (NMS): provides
raw data related to network performance

Operation Support System (OSS): provides raw
data related to network health status

Charging System (CS): provides raw data related
to subscriber specific behavior



Download rate per city (example

Count of Records by Location_latitude, Location_longitude, and Download_rate(bps) Vv Minimize
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- Quick insights into your network

ol

Visualize

v

Filter

=N

Insights

]

Story

i

Farameters

Suggested insights

AVERAGE OF 3SIGNAL_STRENGTH BY
CITY

TOF 3 CITYS

Top 3 citys for average signal_strength are:
Carlopolis with -25

Joaquim Nabuco with -25

Mateiros with -25

BOTTOM 3 CITYS

Bottom 3 citys for average signal_strength
are:

S8o Fidélis with -140
Presidente Epitacio with -140
Ipigua with -140

UMNIQUE VALUES

There are 2039 unique values in city.

COUNT OF RECORDS BY
NETWORK_TYPE

TOP 3 NETWORK_TYPES

Top 3 network_types for total count of
records are:

LTE with 44,928

HSPAP with 13,475

with 2,702

TOTAL AGGREGATION

Total count of records is 64,200.

BOTTOM 3 NETWORK_TYPES

Bottom 3 network_types for total count of

records are:
HSDPA with 100
HSUPA with 334
UMTS with 416

AVERAGE OF UPLOAD_RATE(BPS) BY
CITY

TOP 3 CITYS +

Top 3 citys for average upload_rate(bps)
are:

Curralinhos with 48,373, 339.77

Terra Nova with 47 872 803.15
Guaraciaba do Norte with 45,617,782.58

BOTTOM 3 CITYS

Bottom 3 citys for average
upload_rate(bps) are:
ltinga do Maranh&o with 0
Céandido Mendes with 0
Serra Alta with 0

UNIQUE VALUES

There are 2039 unique values in city.

AVERAGE OF DOWNLOAD_RATE(EPS)
BY CITY

TOF 3 CITYS

Top 3 citys for average download_rate(bps)
are:

Presidente Epitacio with 103,577,071
Casa Grande with 87,747 501.78

S8o0 Bras do Suacui with 85,230,135.99

BOTTOM 3 CITYS

Bottom 3 citys for average
download_rate(bps) are:
ltinga do Maranhao with 0
Paripueira with O

Porto Real with 0

UNIQUE VALUES

There are 2039 unigue values in city.







How to get these insights?

Time for a hands-on lab!

Requirements:
« Amazon S3 access
« AWS Glue access
- Athena access
- Amazon QuickSight access
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@ Chrome File Edit View History Bookmarks People Window Help

+

B

EIWSI Services ~ Resource Groups ~ * al sigitp@amazon.com @ sigitp ~ Global =  Support -

*  builder

Owerview Properties Permissions Management

US East (M. Virginia)

Mame = Last modified « 5 Storage class -

[ Call Data Record - Dummy_v3_SP.csv Jum 1, 2019 1:27:28 PM GMT-0500 Standard

- Feedback Q EngllshiuSﬁ & 10, Amarsn Wl S a e oF Ba affiliabes. Al iohis raasisd Privacy Palicy Tamra of Usa



Glue crawler f
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Create data crawler

.' Chrome File Edit View History Bookmarks People Window Help - = J 1% Sat1:29 PM

+
us-east-1.console.aws.amazon.com/g y gast-1 Craw ¢ . o .&..u =

B General Work [ Work Support on/Study [ StC s 3 oduct Info " B3 Other Book

aWS‘ Services v Resource Groups ~ * sigitp@amazon.com @ sigitp ~ N. Virginia « Support ~
— P

Add crawler X

Add information about your crawler

Crawler info

Crawler name

cdr_crawler_builder2019

» Tags, description, security configuration, and classifiers (optional)

@ Feedback (@ English (US) 2008 - 2019, Amazon Web Sarvices, Inc. or s affiliates. Al rights reserve Privacy Policy  Terms of Use



Create data crawler

@ Chrome File Edit View History Bookmarks People Window Help

";:'_E"IFS Services Resource Groups ~ * n sigitp@amazon.com @ sigitp = N. Mirginla = Suppart =
Add crawler %

Create a schedule for this crawler

Frequency
Rumn on demand

Run on damand

W Feedback @ English (US) 006 - 2019, Amazon Web Services, Inc. or s affiliates. All ights reserved.  Privacy Policy  Tenms of Lisa



Create data crawler

® Chrome File

Edit View History Bookmarks People Window

+

us-east-1.console.aws.amazon.com/o

Apps ] Training E3 N B work

New Hir =1 General Work B8 v

Services v Resource Groups ~ *

> cdr_crawler_builder2019

Ibas Name

Description

Tables '
Create a single schema for each S3 path

Connections Security configuration
Crawlers Tags
State
Schedule
Last updated
Date created
Database

Service role

Classifiers

Settings

Jobs
Selected classifiers

Triggers
Data store
Dev endpoints Include path

Notebooks Exclude patterns

Configuration options

Schema updates in the data store
Object deletion in the data store

Security
configurations

Add crawler

@ Feedback (@ English (US)

Help " -

[a] 90% ) Sat1:31PM

&

B TAM Tools [ 1EM Monitors [ Certification/Study B3 Customers 5 Product Info B2 Other Bookmarks

Q sigitp@amazon.com @ sigitp N. Virginia Support -

cdr_crawler_builder2019

false

Ready

Sat Jun 01 13:31:31 GMT-500 2019
Sat Jun 01 13:31:31 GMT-500 2019
cdr_db_builder2019

service-role/AWSGlueServiceRole-S3-Crawler

silder2019

Update the table definition in the data catalog
Mark the table as deprecated in the data catalog.

filiates. A it EBLrVe Privacy Policy Terms of Use



Create data crawler

% Chrome File Edit View History Bookmarks People Window Help . = 85% )y Sat1:37PM Q

Glue Co X +

& htt us-east-1.console.aws.amazon.com/g

1 Training 3 New Hire s [ General Work 5 Work

aw._s

Services v Resource Groups ~ * Q sigitp@amazon.com @ sigitp ~ N. Virginia « Support ~

Crawlers

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

Showing: 1 -1

Status Last runtime Median runtime Tables updated Tables added
Connections

| Crawi Ready ] 1 min 0
rawlers
Classifiers

Settings

Jobs

Triggers

Dev endpoints

Notebooks

Add crawler

@ Feedback (@ English (US) 008 - 2019, Amazon Web Sery . of s affiliates. Al rights reserve Privacy Poicy  Terms of Use



Database created by crawler

& Chrome File

aws. Services ~ Resource Groups ~ * ,El, sightp@amazon.com @ sigitp = N, Virginla - Support

Shienw

| Databases Description

Tables

Trigg

Dev endpoints

urations

Add cranwler

® Feedback @ English (US) DB - 2019, Amazon Web Sances, inc. or 4 affiiates. Al ights reserved.  Privacy Poliey  Terms of Usa



Table inside the database

& Chrome File i History Bookma People  Window Help

aws. Services ~ Resource Groups ~ * 0 sigitp@amazon.com @ sigitp ~ N. Virginla =  Support ~

your data, including its schema. A table can be usad as a source or tanget in a jolb definition.
Showing: 1-1

Database Location Classification Last updated Deprecated

I Tables blsilkder cdr_db_buider2019 ikl oV 1 June 20121

Jol

Triggers

Dav end

Security

nfigurations

Add cranwler

® Feedback @ English (US) DB - 2019, Amazon Web Sances, inc. or 4 affiiates. Al ights reserved.  Privacy Poliey  Terms of Usa



Table inside the database

& Chrome

File View

Edit

Services ~

Tables

Jobs
Trig

Dav endp

configurations

Add cranwler

® Feedback Q@ English (US)

History Bookmarks People

+

B=
Resource Groups ~ *

builder2015

Nama
Description
Database
Classification
Location
Connection
Depracated
Last updated
Input format
Outpurt format
Serde serialization lib

Serde parameters

Table properties

j:u, sigitp@amazon.com @ sigitp = N, Virginla = 5:|,||:||:||:|rt =

Last updated 1 Jun 2019 Table

gion (Current ver

Edit sc

Sat Jun 01 13 AT GMT-500 2019
org.apache hadoop. maprad. TextinputFormat
et Out putFormat

org.apache hadoop ySimpleSarDe

field.delim

skip.headerline.count 1  sizeKey 24250706 objectCount 1

UPDATED_BY_CRAWLER

cdr_crawler_builder2019

CrawlerSchemaSeralizerVersion 1.0  recordCount 46725 2 averageFecordSize 519

CrawlerSchemaDeserializerVersion 1.0 compressionType none  columnsOrdered  true  areColummsQuoted  false

delimiter file

. typeOiData

Privacy Policy Tarms of Lss



Columns and types automatically crawled

& Chrome File

aws. Services ~ Resource Groups ~ * ,El, sigitp@amazon.com @ sigitp - N, Virginla - Support

wing: 1 - 54 of 54

Column name Partition key Comment

manufacturer

miodeal

ip_address
Trigg

test_point
Dev endpoints

merm_total bigint
e Triss I;_1i_r_ it

cpu_usagea( bigint

urations : 05 _wersion Digint

type Shring

3" 1% ( i nt
Add erawlar battery_leveal| bigint

& Feedback @ English (US) 008 - 2019, Amazon Web Sendces, Inc. or s affiliates. ANl rights ressrved.  Privacy Pelicy  Tanms of Use



Glue: Correcti

© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.




& Chrome

i Athena

Services ~ Resource Groups ~ *

Nama

Clasaifiers Deseription
i Database
Classification

Location

Connection

Deprecated

Last updated

Input format

Outpurt format

Serde serialization lib

Serde parameters

Security

nfigurations

Table properties
Add crawler
Explore table

Add ok

& Feedback Q@ English (US)

~dit schema

j:u, sigitp@amazon.com @ sigitp = N, Virginla = 5:|,||:||:||:|rt =

builder2019

cdr_db_builder2019

TeatOutputFo

org.apache. hadoop.hive serde2 lary L arySimpleSerDe

field.delim

23066415

skip headerline.count 1

slzekay objectCount 1 UPDATED_BY_CRAWLER cdr_crawler_builder2019

CrawlerSchemaSenalizerVersion 1.0  recordCount 46446 2 averageFecordSize 516

CrawlerSchemaDeserializerVersion 1.0 compressionType none  columnsOrdered  true  areColummsQuoted  false

delimiter , typeOfData file

Al rights. regeresd Privacy Policy Tarrrs of Lisa



Download rate (string

& Chrome File

WS AMBZOM. COmy g lue,

work B

aws. Services ~ Resource Groups ~ * ,El, sigitp@amazon.com @ sigitp - N, Virginla - Support

Last updated 1 Jun 2019 Tabla
Edit schem

Showing: 1 - 54 of 54

Comment

roaming
wan_maode
K _type

download_siate

M download_filesize_test{bytes)

download ratelk
upload_state
configurations upload_filesize
upload e(bps)
Add crawler
Explore table

Add ok

® Feedback @ English (US) DB - 2019, Amazon Web Sandces, inc. or 4 affiiates. Al ights reserved.  Privacy Poliey  Terms of Usa



AWS Glue: Download rate fixing to double

@ Chrome

dWs Services ~ Resource Groups ~ *

Tables * builder2019

Data catalog Last updated 1 Jun 2019 Table

Databases L |
Tables @I String type

Connections

roaming

wian_mode

netwaork_type_changed
download_state
dnwﬂbad_ﬂﬂi:t_tﬂt_

download_ratelbps)
Security
Security
COnigUricnS upload_filesize_testbytes)

upload_state

Tutorials LT A

Add crawler udp._state
udp_estimated_traffic{bytes)

& Feedback @ English (US)
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Query your database

Chrome

@ Athena

] Services ~ Resource Groups ~ *

Athena Query Editor

Database

& New query 1
db_ bk

= Tables (1)

Create ~ (R s, Data

Results

deviceld

timestamp  sp

manufacturer model
B
onea Tach

Pha

Phone X

Pho

..':-. sigtp@amazon.com @ sigitp =

softwara_version

Ip_sddress

1.3

M. Virginla = Suppaort +

Format quaery Clear

test_point
110.194.1
110

110,194.1

110,194
110,194
110,194

110



Query your database

Chrome

. @ Athena

aws Services ~ Resource Groups ~ * 0 sigitp@amazon.com @ sigitp ~ N. Virginla =  Support ~

Athena Query Editor

Database
Hew query 1

db_buikder2018
S " sdownload rateibps), download rate(bps),

= Tables (1)

cill_id_changed (bigint)

Save as Crea Format quaery Clear

Results

udp
udp

udn T | {hdaintl
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Manage Amazon QuickSight

Chrome File Edit View Histo Bookmarks People Window Sun 3:58 PM
B AWS Glue Console 3 5 x @ 53 Management Console x 44 Home ; +
us-east-1.quicksight.aws.amazon.com m (\n M i () g-‘-n ana t’
=1 General Work t‘j Work Su t m IEM Monitors t;] Certificatio Study ] Customers t oduct Info " E] Other Bookmarks
44 QuickSial Search for analyses, data sets, and dashboards Q Q
b ] N, Virginia

It’s quiet in here.




Manage AWS service permissions

% Chrome File Edit i Bookmarks People Window Help Sun 3:59 PM

@ &8 Athena E W AWS Glue Console J & S3 Management Consolo x & 53 Management Console x &d Admin . +

us-east-1.quicksight.aws.amazon.com min&pormis / A . () 5&' ana f"
: Apps B3 Training B3 New Hire Lists [ General Work BB Work : B TAM Tools EM on/Study Cu ners ] Product Info » [ Other Boc

9 A

N, Virginia sigitp@a....

Account settings

Notification email address

otificatior

Add or remove

Close this QuickSight account

d dashboaras




Allow access to Athena and S3

Histol Bookmarks A = Sun 4:00 P\

B AWS Glue Console g & S3 Management Console x & 53 Management Console x &d Edit Resource Permissions ¢ +

us-east-1.quicksight.aws.amazon.com o/re # y - On M : Q 5’&' se &

: Apps B2 Training B3 New Hire Lists [ General Work 5 Work \ 2 B TAM Tools [ 1EM Monitors [ Certification/Study B3 Customers 5 Product Info " B2 Other Bookmarks

Edit QuickSight read-only access to AWS resources

nd AWS 1AR
and AWS AN




Amazon QuickSiaht: S3 bucket access

Chrome File Edit WView History Bookmarks People

g AWS Glu

F NGO

aral Work B work

53 buckets you can access across AWS




Update permissions

® Chrome File Edit View Histo Bookmarks People Window Help = £ Sund02PM

B AWS Glue Console g & S3 Management Console X & 53 Management Console x 4d Edit Resource Permissions ¢ +

us-east-1.quicksight.aws.amazon.com o/r y ool On M g Q 5’&' = @

B Training B3 NewHrelists B oral Work 5] Work To Do 2 B TAM Tools [ 1EM Monitors [ Certification/Study E5 Customers oduct Info " 3 Other Bookmarks

Edit QuickSight read-only access to AWS resources

AWS 1AM
AWS AN

AWS loT




Start to explore your visuals!

Chrome File Edit View Hist Bookmarks People Window Help

X B AWS Glue Console 3 n X @ 53 Management Console x 4d bullder2019 analysis
us-east-1.quicksight.aws.amazon.com

B General Work 5 Work

d = 9 buiider2019 analysis Autosave ON v © U ¢ A

Add Undo Capture  Share N, Virginia sigitp@a...
Data set

bullder2019

Fields list

CPuU_Usape

Count of Records by Location_latitude, Location_longitude, and Downl... ™ Average of Signal_strength by City

Download r...

Visual type

§ = 4l

Count of Records by Network_type Average of Upload_rate(bps) by City




Start to explore your visuals!

@ Chrome File Edit View History Bookmarks People Window Help L] Sun515PM Q

X W AWS Glue Console J & 53 Management Console x & 53 Management Console x 4d bullder analysis +

us-east-1.quicksight.aws.amazon.com yses/7cdB) i . 6 ; ’ e m Oﬂ M 2 CD 5&' ana f"

s | 3 New Hire Lists [ General Work 5 Work B Work To Do Support M Tools [ 1EM Monitors [ Certification/Study o ymers I3 Product Info " 3 Other Bookmarks

Training

+ 9 & builder2019 analysis Autosave ON v/ © U ¢ A

Add Undo Capture  Share N, Virginia sigitp@a...
Data set

bullder2019

V Fields list

Count of Records by Network_type Average of Upload_rate(bps) by City

downvoad_ra

Parameters

Visual types

§ -

Average of Download_rate(bps) by City




Start to explore your visuals!

Chrome File Edit View i nark People Window Help Sun 5115 PM

b B AWS Glue Console g & 53 Management Console x ¥ 53 Management Console x 4d bullder2019 analysis

us-east-1.quicksight.aws.amazon.com ¢ ¥ f ' 61 Gblaale g - Oﬂ M

3 New Hyre 3 [ General Work Wor C To Do S or on/Study [ C mers 3

S > R < buiider2019 analysis Autosave ON v © U ¢ A

Add Undo Capture  Share N, Virginia sigitp@a...
Data set

bullder2019

Fields list

PU_UsSsoe

Average of Download_rate(bps) by City

Visual types

§ -
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DL rate mapped to location

Count of Records by Location_latitude, Location_longitude, and Download_rate(bps) y MWWZG

) Download r...

M -193,768.8...

M -35,783.5349

Mo

M 0.0001

M 0.0002
0.0003
0.0005
0.0008
0.0009

M 0.0011

M 0.0175

2019, Amazon.com, Inc. or its affiliates. © OpenMapTiles © OpenStreetMap contributors. Map data © OpenStraetMap contributors. Map data is available under the Open Data Commons Open Database License. See 0.0294

http://www.openstreetmap.org/copyright

B 0.0352




Signal strength by city

Average of Signal_strength by City

Pedro Alexandre

signal_strength (Average)
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Users access type, 5G, 4G, LTE

3 Insights

Count of Records by Network_type N m

Network_type

UMTS
M LTE

HSUPA

HSPAP
M HSPA
B HSDPA

I B empty

Group By: network_type v




Upload rate by city

3 Insights

Average of Upload_rate(bps) by City
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Download rate by city

3 Insights

Average of Download_rate(bps) by City v m

120M
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40M

- |tabela
R It N : (s S SR S PR S R - S S R
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Automated suggestion by Amazon QuickSight
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Visualize

v

Filter
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Insights

]

Story
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Farameters

Suggested insights

AVERAGE OF 3SIGNAL_STRENGTH BY
CITY

TOF 3 CITYS

Top 3 citys for average signal_strength are:
Carlopolis with -25

Joaquim Nabuco with -25

Mateiros with -25

BOTTOM 3 CITYS

Bottom 3 citys for average signal_strength
are:

S8o Fidélis with -140
Presidente Epitacio with -140
Ipigua with -140

UMNIQUE VALUES

There are 2039 unique values in city.

COUNT OF RECORDS BY
NETWORK_TYPE

TOP 3 NETWORK_TYPES

Top 3 network_types for total count of
records are:

LTE with 44,928

HSPAP with 13,475

with 2,702

TOTAL AGGREGATION

Total count of records is 64,200.

BOTTOM 3 NETWORK_TYPES

Bottom 3 network_types for total count of

records are:
HSDPA with 100
HSUPA with 334
UMTS with 416

AVERAGE OF UPLOAD_RATE(BPS) BY

CITY

TOP 3 CITYS +

Top 3 citys for average upload_rate(bps)
are:

Curralinhos with 48,373, 339.77

Terra Nova with 47 872 803.15
Guaraciaba do Norte with 45,617,782.58

BOTTOM 3 CITYS

Bottom 3 citys for average
upload_rate(bps) are:
ltinga do Maranh&o with 0
Céandido Mendes with 0
Serra Alta with 0

UNIQUE VALUES

There are 2039 unique values in city.

AVERAGE OF DOWNLOAD_RATE(EPS)

BY CITY

TOF 3 CITYS

Top 3 citys for average download_rate(bps)
are:

Presidente Epitacio with 103,577,071
Casa Grande with 87,747 501.78

S8o0 Bras do Suacui with 85,230,135.99

BOTTOM 3 CITYS

Bottom 3 citys for average
download_rate(bps) are:
ltinga do Maranhao with 0
Paripueira with O

Porto Real with 0

UNIQUE VALUES

There are 2039 unigue values in city.




Please join us
for a meet and greet!

Telecom Lounge
MGM | Level 3 | Pre-Function Foyer




Thank yvou!

Sigit Priyanggoro

Sigitp@amazon.com
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