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15+ Years of Tackling Big Data Problems
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Fully managed storage

& database services
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Images, media
serving, backups

Key-value

o

App Engine
Memcache

Web/mobile
applications,
gaming

Game state,
user sessions
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Non-relational

Cloud
Firestore

Hierarchical,

mobile, web

User profiles,

Game State

o

Cloud
Bigtable

Heavy read +
write, events

AdTech,
financial, loT

Relational
|
Cloud Cloud
SQL Spanner
Web RDBMS+scale,
frameworks HA, HTAP
CMS,

Transactions,

eCommerce Ad/Fin/MarTech

Warehouse

@

BigQuery

Enterprise Data
Warehouse

Analytics,
Dashboards



Google’s Smart Analytics Platform

Collect, process, store, analyze and visualize data and insights

Data Catalog (Metadata Mgmt)

Pub/Sub Dataflow
(Messaging) (Streaming)
| |
. . . Partner Bl Tool
' Migration Service Dataproc BigQuery BigQuery artnerstiools
Streaming (Hadoop/Spark) (sQL) |
| | |
. Looker
Data Transfer Service Data Fusion Cloud Storage -
(Data Integration) e N o
I I I I 314,883 $46.12 13.2% 88,051
Batch
loT Core Dataprep Databases Dataproc “«,, ) ‘. G’
(Wrangling) (Spark) b o

Understand

Composer (Workflow Orchestration)

Smart Analytics as a Service: Fully Managed. Serverless. Enterprise class. Globally Distributed. Secure




Providing choice to customers

Cloud Native Services

Differentiation

© O

BigQuery Dataflow
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Pub/Sub Data Catalog
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Google
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An example of a Big Data architecture with GCP
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First step

Sources

q Google C|Oud Platform Cloud Logging Monitoring Data
Composer Catalog
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Salesforce

Bl & reporting

Pipelines
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BigQuery

BigQuery

Google Cloud Platform'’s
enterprise data warehouse
for analytics

Gigabyte- to petabyte-scale
storage and SQL queries

Encrypted, durable,
And highly available

Fully managed and serverless
for maximum agility and scale

Real-time insights from streaming data

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

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

Google Cloud



BigQuery | Architecture

Decoupled storage and compute for maximum flexibility

Replicated, Distributed

Storage
Streaming (99.9999999999% durability)

Ingest

Free Bulk
Loading

BigQuery

Distributed Memory
Shuffle Tier

High-Available Cluster

Compute (Dremel)

{o} 1o {2}
{o} 1o {2}
{o} {o L2}
CIEORD

SQL:2011
Compliant

REST API

Web UI, CLI
ODBC/JDBC

Client Libraries
In 7 languages

Google Cloud



BigQuery remote memory shuffle

Faster performance for complex queries SELECT WHERE year... GROUP BY

state SHUFFLE BY state state COUNT(*)

Join and aggregate more data Worker

Worker

Better scalability

Distributed Worker
Storage

& Google Cloud



Separation of storage and compute

BigQuery
Processing

Cloud Dataflow

Cloud Dataproc
Storage

n
PR

Cloud ML Engine
4
\

="
1

Cloud Storage
(files)

BigQuery Storage
(tables)

Cloud Bigtable
(NoSQL)

Google Cloud



BigQuery platform interoperability

BigQuery Storage API

Use BigQuery Storage like GCS for
Dataflow and Dataproc, break down
the Data Warehouse storage wall

Run high-performance
dataframes on BigQuery

Cloud SQL and Cloud Bigtable
Federation

Query your Cloud SQL and Cloud Bigtable instances

directly from BigQuery, without moving data around.

Parquet & ORC Federation

Query Parquet and ORC files directly in GCS

Cloud
Dataflow

Cloud
Dataproc

BQ Storage API

]

BigQuery

Query Federation

Parquet & ORC
inGCS

Cloud SQL

Cloud
Bigtable

Google Cloud
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Enterprise-grade
Workload management

With Reservations

Bnguery Reservations allows customers to: (@) BigQuery & Reservations + BUYSLOTS Sk CREATE RESERVATION
e  Control flat-rate spend .
. . Capacity summary

e Buy slots in Web Ul in seconds

e Efficiently manage workloads in BigQuery Total slots

e Automatically share any unused capacity 1000
SLOT COMMITMENTS @ RESERVATIONS @ ASSIGNMENTS @
= Filter table
Status Slots Plan Commitment end time @ Location Slot comm

’ Google CIOUd ) 500  MONTHLY  November 22,2019 at 1:59:21 PM UTC-8 United States (US) 51922768

(V] 500 MONTHLY November 27,2019 at 11:28:33 AM UTC-8 United States (US) 48125108



= Google Cloud Platform e daui-storage v

@ BigQuery & BuySlots (33

Introducing Flex slots

© Configure

Configure your BigQuery slot commitment.

A n eW CO m m it m e nt ty p e BigQuery offers flat-rate pricing as a predictable, fixed budget option. Flat rate
customers purchase dedicated BigQuery slot commitments for query execution,

O Al O n g S i d e m O n‘t h |y & a n n u a I 2;:r:::ciated projects, folders, or organization are not subject to per-query
P r i C i n g BigQuery commitments are offered at commitment durations of one month (30

days) or one year. You cannot cancel until your commitment end date.

o $30 per slot per month*
‘v SHOW DETAILS
More ﬂeXibIe Commitment duration *
o . [_ Monthly (default duration) _e]
o 60 second minimum [
. . (2]
Combine with monthly/annual BE
Available in all BQ Reservations regions! Numberof s * - o
. . ° . Slots can be reserved in increments of 500.
Available in BigQuery Reservations today!

NEXT

3 GOOQ'G Cloud © Confirm and submit
*May vary per region |
©® Confirmation



BigQuery Commitment Types and Use Cases

Seconds
Minutes

Flex Slots Flex Slots Monthly Commitments Annual Commitments
Rapidly respond to Plan for business-critical Ideal balance between The most cost-effective
business demands and calendar events. flexibility and cost. option for steady-state
Evaluate performance. workloads.

£Y Google Cloud



BigQuery workload management

‘ Customers can ‘ Example
programmatically perform
workload management
using Reservations:

At 3am an important workload in project_d

needs to run
At 6am we delete the
At 3am we create a reservatisgervation
Move 1000 slots to the reservation Move 1000 slots back
Move project_d into reservation Move project_d back

Create and delete reservations

Move projects between
reservations

Move slots between reservations Project_d was guaranteed 1000 slots

idle slots seamlessly shared
e slots seamlessly share
Idle slots are seamlessly and Y

automatically shared in real-time
Default Bl best-effort
1000 slots 1500 slots 30 slots

Project _f Project_a Project_d Project_e
Project_b
Project_c

£Y Google Cloud



ETL / Scale streaming analytics pipelines with

Cloud Dataflow

Streaming analytics service that

minimizes processing time and cost with

= Google Cloud Platform & bataflow cloud.. ~

& wordcount = L0GS Job

Job summary

autoscaling while blending batch and » S “ am
stream processing. s s Gouge lud Dt S0 for e 110 OWTERNAL
N —
e Fastest stream and batch sotsld —— e
processing on one service i .
e Lower TCO for streaming analytics Oare edighege.
e Automatically burst resources when =
data spikes
e Build and monitor Apache Beam E Srecied
pipelines

£Y Google Cloud

—



Dataflow: Stream Analytics as a managed service

Google Cloud Dataflow Service

Streaming Engine Q @ ° Dataflow SQL
Exactly-Once Processing Cloud 1AM Compute Engine  Cloud Network Dataflow Shuffle
Handling Late Data FlexRS cost savings

Optional GCP Services

mOoxCQwm

Virtual Private Key Kkdri . .
0SS SDK (Beam) Cloud Management Service Stackdriver MOﬂItOflng

£Y Google Cloud

OXZ9



Demo: A simple Streaming reference architecture
Scales seamlessly to petabytes to let you focus on bringing actual value

Governance L . Monitori Data
oggin onitorin
Layer g9ing g Catalog

Sources

Analytics
l ou — Q Data Studio
Gateway Ingest Pipelines Analytics store
Device

? Cloud Cloud Cloud @ BigQuery (5;0 p Bl 01
o8 loT Core Pub/Sub Dataflow O Y

e Al Platform

ﬁ Data Lake | @

Device Cloud B |
Storage h

£Y Google Cloud
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Serverless and cloud-native

Legacy data preparation

O

O 0 0

Business users not
empowered to transform
data samples

Must hire an IT/Data ops team
and manage a Hadoop cluster

Negotiate org-wide software
licenses, arrange billing and
manage seats

Integrate application
permissions

with infrastructure
permissions

Modern data preparation on
Cloud Dataprep:

9
9

9

Business users push the “Run
Job” button to apply
transformations to datasets
of any size

No need to create or manage
infrastructure

No need to provision
software licenses

Integrated, and highly
scalable

Serverless
Simplicity

Google Cloud



Powerful & easy processing with
Cloud Dataflow under the hood

Process diverse datasets -
structured or unstructured

Prepare datasets of any size,
PB or MB, with equal ease

Leverages Cloud Dataflow without
needing to write any scripts

Auto-scalable and can easily handle
processing massive data sets

QA

[ acme_stores

® Jobs

nnnnn

-------------

Easy
Preparation

Google Cloud



Supports common data types of any size

Sources Targets
BigQuery tables Q BigQuery tables
Cloud Storage or local upload Cloud Storage:

using common file formats:

I I e CSV (compressed or not)
o C(CSV o LOG I I JSON (compressed or not)
JSON o GZIP e Avro
TXT e BZIP

Easy
Preparation
Google Cloud



") druid @

CRUNCH Flink
| AIPACHIE Cloud Dataproc
BASE L

Combining the best of
open source and cloud.

£Y Google Cloud



Open source data and analytics processing at
scale on Cloud Dataproc

= Google Cloud Platform e Dataprep-Composer-Demo ¥ Q

Build data and analytics processing jobs
using the open source software you love

with the scale, security, and governance [ 2
of the cloud.

& Dataproc & Create a cluster

Region Zone

He i

Workflows us-central h us-centrall-a >4

Cluster mode

e Autoscale SQL, batch, streaming, e -
. . Master node
a n d maCh I n e Iea rn I ng O pen Sou rCe Contains the YARN Resource Manager, HDFS NameNode, and all job drivers

Machine configuration

processing (Apache MapReduce,
Apache Spark, Presto, etc.) omeripuroe

Machine types for common workloads, optimized for cost and flexibility

e Lower TCO of running OSS
e Build Spark jobs on Kubernetes

Powered by Intel Skylake CPU platform or one of its predecessors

Machine type
n1-standard-4 (4 vCPU, 15 GB memory) -
3 VvCPU Memory
v 4 1568

£Y Google Cloud — f |




The benefits of Hadoop/Spark on Cloud

O

D

On premises On compute engine Cloud Dataproc

Custom code Custom code Custom code

Monitoring/Health Monitoring/Health Monitoring/Health

Dev integration Dev integration Dev integration

Scaling Scaling Scaling

Job submission Job submission Job submission

GCP connectivity GCP connectivity GCP connectivity

Deployment Deployment Deployment

Creation Creation Creation

B Self-managed B Google managed

& Google Cloud



Build code free data pipelines with Data Fusion

= Cloud Data Fusion | Studio

Cloud Data Fusion is a fully managed,
cloud-native data integration service that

. W )| Name your pipeline
Data Pipeline - Batch Y """ Enter a description for your pipeline

helps users efficiently build and manage i = .
ETL/ELT data pipelines. ~ Source 1
e Use pre build open source library of o ﬁ
connectors BigQuery Cassandra Datab
L . le CI
e Execute data pipelines in Apache Spark =/ %}m B P
e Metadata and lineage integrations S [ x g g 3
L BUIld ApaChe Kakfa pipelines Google Cloud Excel File 0 ' =
Datastore
® O =2
FTP Google Cloud HBase
Storage



O

That’s a wrap.

pascalr@google.com

Google Cloud



