Entire Data Lifecycle
@Google Cloud

Google Cloud / Partner Engineer 2 & &




éé

By 2025, more than a
quarter of data created in
the global datasphere

will be real time in nature
IDC
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How Much of Global Datasphere Is Real-Time?
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https://drive.google.com/file/d/1nqQtlBhFX6K5FxBiaHqEXdadHtm8uQNg/view

Data analytics 9 % 7 1 %

®
remains untapped
69% of companies report that And 71% report that they have

H/ 0/ Ef _'4_‘:_ /—\_:’ AIL ’g g 30% they have not created a yet to forge a data culture
data-driven organization

3 Google Cloud *HBR, New Vantage Partners Feb 2019



https://hbr.org/2019/02/companies-are-failing-in-their-efforts-to-become-data-driven

Challenges with Big Data Projects
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Google faced many of those challenges
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Technologies Inside of Google
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Technologies Inside of Google
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Technologies Inside of Google

[ ) T T
@ B odvisse o+ 32 >

P Reduce Flume Java Spanner Millwheel Dataflow Tensorflow
apers

Google e @
Cloud
Products BigQuery Pub/Sub Dataflow  Bigtable ML

2002 2004 2005 2006 2008 2010 2012 2014 2015 2016

Y Google Cloud 5



S

al

= St
AlE=E LI

P e 2

@

Google is a world leader in Data Analytics & Al/ML

Search
Search Ranking
Speech Recognition

Gmail
Smart Reply
Spam Classification

Photos
Photos Search

Translate
Text, Graphic and Speech
Translations

Self Driving Car
1.5MM miles driven

- 2

oogle Cloud

Android
Keyboard and
Speech Input

Drive
Intelligence in Apps

YouTube
Video Recommendations
Better Thumbnails

Cardboard
Smart Stitching

' Data Center

Reduced cooling energy usage
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to real-world situations, inside and outside of Google.
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Play
App Recommendations
Game Developer Experience

Chrome
Search by Image

Maps
Street View Image
Parsing Local Search

Ads
Richer Text Ads
Automated Bidding

Alpha Go
First Al to beat a world Go
champion (2016)



Serverless data analytics

MHEIA LIOIH 482 Soif & 2/
&S 6HM L2

The traditional data analytics platform
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Monitoring Analysis and insights
Performance Resource
tuning provisioning
Utilization Handling
improvements growing scale
Deployment &

configuration

Reliability

& Google Cloud
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The serverless data
analytics model

Analysis and

insights
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Key Solutions Powered by Google Cloud
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Cloud Data Streaming Predictive
Warehouse Data Analytics Analytics / ML
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e Beie Procoe/séégéa%\ing Anticipate customer
Warehousing which Data along with batch needs and automate
SRS CaltclEr i Gl A data to generate delivery with Machine
real-time insights Intelligence
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Modern Data Warehouse on Google Cloud

Data ingestion

at any scale
Cloud Data Transfer
Pub/Sub Service
Cloud loT
Core

£Y Google Cloud

Reliable streaming
data pipeline

Cloud Cloud
Dataflow Dataproc

@ B

Cloud Apache
Dataprep Beam

\C

Cloud
Data Fusion

Data lake and data
warehousing

Data Catalog

Data warehousing

@

BigQuery
analysis engine

O

Cloud Composer

Advanced analytics

.
.
.
CIouq Al Data Studio
Services
e N
‘ ®
Tensorflow Sheets
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Google BigQuery

BigQuery Bo| It E &

Fully managed and Serverless Petabyte-scale storage and
for maximum agility and scale queries

High-speed, in-memory
Bl Engine for faster reporting and analysis

Encrypted, durable and
highly available

Built-in ML for out-of-the-box

oredictive insights Ot S o Real-time insights from streaming data

Y Google Cloud 13



BigQuery: Architecture

___________________________________

SQL:2011

High-available Compliant

cluster compute
((IENE))

Replicated, Bnguery
distributed storage

Streaming (99.9999999999% durability)
ingest :
e ] i

| | Distributed !
- memory :
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REST API

Web Ul, CLI

shuffle tier

Client
libraries

In7
Petabit network languages
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Free bulk
loading
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BigQuery Pricing
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BigQuery ML for
predictive analytics

ML 22 44 2 AHY=S Z4
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Execute ML Iterate on Automate
initiatives models in SQLin common ML
without moving BigQuery tasks, and
data from to increase hyperparameter
BigQuery development tuning

speed

£Y Google Cloud



Analyze GIS data
in BigQuery with familiar SQL
GIS U0/ =4 X &

Accurate spatial analyses with
Geography data type over GeoJSON
and WKT formats

Support for core GIS functions -
measurements, transforms,
constructors, etc... — using familiar SQL

£Y Google Cloud




Visualize to identify patterns using Data Studio - ®
Data Studio £ &4 Z Ut Al 2 3f

Y Google Cloud 18



See your BigQuery data
in one click with Data Studio Explorer

2 Z2& BigQuery &4 Z1f 2| &

= Google Dota 5100 data Repoct Gallery
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Cloud Pub/Sub Scalable Event Ingestion and Delivery
=& st =228 0/HE H2| HHlA

Global, fully-managed event delivery
Ingest millions of events per second
Integrated with Cloud Dataflow for stream processing

Streaming Inserts to BigQuery

£Y Google Cloud



Cloud Dataflow managed data processing service
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Managed service for
parallel processing (e.g. ETL) eeean - Wi
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Dataprep bringing data closer to analysts
A& GI0IE 24 Al2t3t (by Trifacta)
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Cloud Data Fusion
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Fully-managed, code-free data
integration service (ETL/ELT) for hybrid '
and multi-cloud environments >
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Based on CDAP open-source software
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Cloud Composer example
MHl AAEE2F LAHAELOIA

Cloud Composer

Copy files Launch cluster Create federated table
Input buckets Beam job Output buckets Tables
@ E— inbound_emails > Procez;c;t:lsstomer — | processed emails |~ cust_email_table
TXT files
Customer
Feedback

e Cloud Storage e Dataflow eCIoud Storage BigQuery

Y Google Cloud



Modern data warehouse on Google Cloud Platform
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Real-time
events App Engine
Application data

O)

Batch load

& Google Cloud

Cloud Pub/Sub
asynchronous
messaging

@

Cloud Dataflow

Batch pipeline

parallel data /a

processing

Cloud Storage
raw log storage

Cloud Dataprep
visual data preparation

Streaming pipeline @

@

Cloud BigQuery

nalytics engine

®
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Data Studio
visual analytics &
dashboarding

Partner Bl Tools

Google Sheets

Co-workers
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Marketing Analytics with Automated Data Delivery
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Partners 3
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Salesforce, Marketo,
Facebook, Twitter,
CRM data etc...

’ 3 Firebase Export
» DataStudio
(il l Of' GA360 Export

' Machine Learning
DatalLab
A A (1 Tube @ @

Transform

Dataprep

Extract Visualize
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Modern Data Warehouse on Google Cloud

Data ingestion

at any scale
Cloud Data Transfer
Pub/Sub Service
Cloud loT
Core

£Y Google Cloud

Reliable streaming
data pipeline

Cloud Cloud
Dataflow Dataproc
Cloud Apache
Dataprep Beam
Cloud
Data Fusion

Data lake and data
warehousing
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Cloud
Storage

@

BigQuery
storage

©

Data
Catalog

Data warehousing
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BigQuery
analysis engine

O

Cloud
Composer

Advanced analytics
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