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Forrester names Google Cloud a Leader in The
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Forrester laaS Security Q4 2020
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Personalized
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Google Cloud Certification (Ext)

Cert
Classroom - Instructor Led T
covursera
On-demand Training On-demand
QWIKLABS High volume
Hands-on Labs Hands-on labs Set curriculum

Google Cloud
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® GCP Essentials quest

o Professional certifications
e Data, machine learning, and Al


https://google.qwiklabs.com
https://google.qwiklabs.com/quests/23
https://google.qwiklabs.com/catalog?keywords=certification&locale=&cloud%5B%5D=GCP&format%5B%5D=any&level%5B%5D=any&duration%5B%5D=any&price%5B%5D=any&modality%5B%5D=any&language%5B%5D=any
https://google.qwiklabs.com/quests/34

Billing

APIs & Services

1AM & Admin

Getting started

Compute Engine
Kubernetes Engine

VMware Engine

Cloud Run
Cloud Functions

App Engine

Filestore
Cloud Storage
Data Transfer

IASES

'DASHBOARD ACTIVITY 'RECOMMENDATIONS
o 21is live.
roject info H API APIs

oject name
viiabs-gcp 01:21dd9540129e
oject D

wikiabs-gop 01-21dd9540129e
‘oject number

18958150290

2D PEOPLETO THIS PROJECT

310 project settings

esources

+is project has no resources

race

2 trace data from the past 7 days

2t started with Trace.

etting Started
plore and enable APIs

3ploy a prebuilt solution

1d dynamic logging to a running
splication

onitor errors with Error Reporting
aploy a Hello World app

1ke a VM quickstart

“eate a Cloud Storage bucket

eate a Cloud Function

Requests (requests/sec)

A Nodatais available for the

selected time frame.

1145 12PM 1215 23

# CUSTOMIZE

@& Google Cloud Platform s

Al services normal

- Goto Cloud status dashboard

& Billing
Estimated charges ust
Forthe blling period Oct 1 - 13,20

&S Tokeatour of billing

> View detailed charges

== Monitoring
Create my dashboard
Set up alerting policies

Create uptime checks
View all dashboards

- Goto Monitoring

AP Error Reporting

No sign of any errors. Have you se
Error Reporting?

> Learn how to set up Error Reportin

B2 News

New PostgreSQL Interface makes
Spanner's scalability and availabili
more open and accessible

13 hours ago

What's new at Next
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Shared responsibilities model

e Google is responsible for Responsibility On-oremises  INfrastructure  Platform as Managed
managing its infrastructure P as a Service a Service services
security. Content

Access policies
e You are responsible for securing Usage

your data. Deployment
Web application security
e Google helps you with best identity
practices, templates, products, Gperations

and solutions.

Access and authentication

Network security

0S, data, and content
Audit Togging
Network

Customer-managed () Google-managed



Resource hierarchy levels
define trust boundaries

Group your resources according to
your organization structure.

Levels of the hierarchy provide trust
boundaries and resource isolation.

£Y Google Cloud

Company

g oic B

Folders [B

I_l_l

| |
Resources Storage



use are associated with a project

All Google Cloud servicesyou >090

Track resource and quota usage.
Enable billing.
Manage permissions and credentials.

Enable services and APlIs.

£Y Google Cloud



Folders offer flexible n

ma nagement example.com
Folders group projects + |
under an organization.

Folders can contain
projects, other Folder A’ == FolderB

folders, or both.
Use folders to /\ /\
assign policies.

project_T1 project_2 project_.3  project_4  project_5

£Y Google Cloud



An example IAM resource hierarchy

A policy is set on a resource.

Each policy contains a set of roles
and role members.

Resources inherit policies from parent.

Resource policies are a union of
parent and resource.

A less restrictive parent policy overrides
a more restrictive resource policy.

£Y Google Cloud
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Project
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D
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Compute App
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Engine Engine Storage
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BigQuery
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Google Cloud Identity and
Access Management defines...

a A %

Who can do what on which resource

£Y Google Cloud



|IAM policies can apply to any of

four types of principals

Who

£Y Google Cloud

G
D
E

G Suite

Google account or Cloud Identity user
test@gmail.com test@example.com

Service account
test@project_id.iam.gserviceaccount.com

Google group

test@googlegroups.com

Cloud Identity or Google Workspace domain
example.com



IAM roles are collections of related permissions

Instance Admin

Role
\ compute instances list
compute instances delete
Can do what compute instances start

£Y Google Cloud



Users are assigned roles on specific items

&%

On which resource

£Y Google Cloud

n
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IAM primitive roles offer fixed, coarse-grained

levels of access

Owner Editor
¢ Invite members « Deploy applications
o Remove members o Modify code
 Delete projects « Configure services
o And... e And...

£Y Google Cloud

Viewer Billing Administrator

o Read-only access « Manage billing
¢ Add and remove administrators

A project can have multiple owners, editors,
viewers, and billing administrators.



|IAM predefined roles offer fine-grained
permissions on particular services

compute.instances.setMachineType
Google Group )
compute.instances.delete
) compute.instances.get
InstanceAdmin Role

compute.instances.list

: > project_a compute.instances.start

compute.instances.stop

£Y Google Cloud



IAM custom roles let you define a precise

set of permissions

@ Google Group
9 InstanceOperator Role
' > project_a

£Y Google Cloud

compute.instances.get
compute.instances.list
compute.instances.start

compute.instances.stop



Service Accounts and |IAM

Service accounts authenticate using keys.

Google manages keys for Compute Engine
and App Engine.

You can assign a predefined or custom IAM role
to the service account.

£Y Google Cloud

4
4

|dentity @

Service Account

InstanceAdmin Role

Resource @

Compute Instances



Ag e n d a Google Cloud Platform resource hierarchy

|dentity and Access Management (IAM)

Cloud Identity

Demo

& Google Cloud



What if you already have a different
corporate directory?

Microsoft Active Google Cloud
Directory or LDAP Directory Sync
Users and groups in your ﬁ Users and groups in your
existing directory service Cloud Identity domain

Scheduled one-way sync

£Y Google Cloud



How Google Cloud Directory Sync works

a Data is exported from your LDAP server or
Active Directory.

e GCDS connects to the Google domain and
generates a list of Google uses, groups, and
shared contacts that you specify. /’

3) GCDS compares these lists and updates your

Google domain to match the data.

A 5 N N N

o When the synchronization is complete, a
report is emailed.

£Y Google Cloud



Google offers customer-friendly pricing

D %) B ¥ 7=

Billing in Discounts for Discounts for Discounts for Custom VM
sub-hour sustained use committed use preemptible use instance types
increments .

Automatically Pay less for steady, Pay less for Pay only for the
For compute, data applied to virtual long-term interruptible resources you need
processing and machine use over workloads workloads for your application

other services 25% of a month



3 Type of Google Agreements for Cloud & Research

Standard Pay-as-you-go

Inclusions List prices

Traditional Commit Contract

° Fixed discount across all

Subscription Agreement for

Research & Life Sciences

Fixed price for the WHOLE

e  Sustained use discounts on products predefined workload for a set
compute ° Discount % based on total period of time
commitment Discounts applied to
. Minimum contract term 12 everything - One Upfront
months discount applied to the entire
e  Use of additional discounts ( GCP platform (GCP price list)
CUD’s) No overage billing
Negotiate your cost for the
whole year
Right to use all* GCP products
for defined use case - one
SKU for workload
Requirements N/A Scoped overall expected usage Scoped Workloads specs (cloud

solution, systems, usage patterns, #
users)

*Currently Excludes Maps, Marketplace, Apigee, Looker, Bare Metal and Chronicle.

Google



Ag e n d a Google Cloud Platform resource hierarchy
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& Google Cloud



Google Cloud Platform

&= Billing

Billing account
GCP Cost Management Billing Der

Overview

Reports

Cost table

Cost breakdown

Commitments

Commitment analysis

Budgets & alerts

Billing export

Pricing

Transactions

Payment settings

Account management

Release Notes

\ Waiting for cloudconsole-pa.clients6.google.com...

Reports

Q  Search products and resources

& PRINT D SHARE B SAVE VIEW

Cost

Project

@® CTG-Dev

@® CT16-Prod

[Charges not
specificto a

project]

rend @

Project ID Project number
ctg-dev 441897804744
241406
ctg-prod- 553493313919
241521

torage 268348510532

Oct19  Oct21

Cost

$148.47

$24.88

$13.98

§7.53

Discounts

-842.48

-$1.44

$0.00

-50.01

Daily « ~ 1h

Promotions and others

Filters HIDE FILTERS
Presets
Current month, all projects v
Time range

@ Usagedate (O Invoice month

L Current month .]

Last month

Last 30 days
&
Last 90 days

Year to date

Custom range

SKUs

All SKUs (130) v
Locations v
Filter by location data like region and zone
Labels @ v

Select the key and values of the labels you want
to filter.

NIRXIN N”IT NNATN


https://docs.google.com/file/d/1S3SRutCXNLROK9hc3blfkq8qZzA2H6uf/preview?resourcekey=0-WEKjEkbO1NxCBiRIev70kA
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Virtual Machines in the
Cloud

Nir Oz

Customer Engineer
Public Sector
Google Cloud
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Virtual Private Cloud Networking

e Each VPC network is contained in a
Google Cloud project.

e You can provision Google Cloud
resources, connect them to each other,
and isolate them from one another.

& Google Cloud



Network concepts

Project
A \
Network (VPC) N
| \ . o
Region \,&j Region LY
Zone a ] Zone b ] Zonec Zone a Zone b
Subnet
192.168.0.0/16 Subnet
r r 172.16.0.0/12
Subnet
10.0.0.0/8 J
& — T -@
_ 4

J

& Google Cloud

Google Cloud



Shared VPC key points

Cross-project
communication

VPC imixa o 17'82 "wjpN7 071! DIV D'0R'N9N DPARYN

Network Administration TAXR DIPNN NN NNIX2 NYY1 D'0R'NS 19017 NWIN 711

Quotas and Limits TNX DIZAN YN 7Y 70 IR Ni7aann v nou'y

Design Complexity NIARN WD DX bwonl VPCA nind NX n'hiyvawn TIIn

Flexibility nnn nixa VPCA qima subnets n 75 nx qnw 'on

& Google Cloud

Google Cloud
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https://docs.google.com/file/d/1ElbQliTxGftzx0BbHtmXnKFm-2Np9no7/preview?resourcekey=0-7VmtwKUAhkFeobhHfgkTYw
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& Google Cloud



Compute Engine offers managed virtual machines

e High CPU, high memory, standard and

shared-core machine types. l . l

e Persistent disks.

e Standard, SSD, and local SSD. = .
e Snhapshots = 1
e Resize disks with no downtime. = ]

e Instance metadata and startup scripts. l . .

£) Google Cloud



Compute Engine offers customer friendly pricing

e Per-second billing, sustained use
discounts, committed use discounts. l . l

e Preemptible instances. = I
e High throughput to storage at no extra

cost. m 1
e Custom machine types: Only pay for the

hardware you need. =] ]

£) Google Cloud



Custom machine types

Machine type

Basic view

You choose fores
CPU& S 8 VCPU 1-32
Memory el

& 30 GB | 7.2-52

Choosing a machine type [

' Google Cloud



Scale up or scale out with Compute Engine

B R B
= |-

Use big VMs for memory- and
compute-intensive applications

& Google Cloud

ARR
= 4
| I B |
| W W
= 4
| I B |
[ W N
= 4
annn
ARN
= 4

Ill- Ill- RN

= SEE S TEE
i s nnn
nnn -lll- RN

= ZM: CA: -AfE
nnn nn nnn
-lll- R RN

= D@ cjEmp Da:
i nnn nnn
[N _lll_ [N

= oM @t jak
nnn nnn nnn

Use Autoscaling for resilient,
scalable applications



Sole-tenant nodes

Launch your instances on dedicated, physical
servers

Helps meet compliance requirements
Supports live migration

Use the placement algorithm or specify
placement with labels

Customize your machine types or “shapes” for
best utilization

Eligible for committed and sustained use
discounts

Normal host Sole tenant host

- ————

VM2 VM4

Hypervisor

Hypervisor

Host Hardware Host Hardware

- Customer 1 i Customer 2 D Customer 3



Sole Tenant Demo

Google Cloud Platform ® demoProj v Q  Search products and resources

& Create an instance

Allow HTTP traffic
Allow HTTPS traffic

Management Security Disks Networking Sole Tenancy

Node affinity labels

pute. is.com/node-group-name:IN:node-group-demo €3

CPU overcommit

Sole-tenant nodes with CPU overcommit provides dedicated access to a physical server
with the ability to control the overcommit levels of each virtual machine scheduled onto
the node. Learn more

Enable CPU overcommit

You will be billed for this instance. Compute Engine pricing [

Cre:

lent REST or command line
Creating instance "instance-within-sole-tenancy"... X

Waiting for cloudconsole-pa.clients6.google.com... Show debug panel



https://docs.google.com/file/d/1l1UwaEdmZ3q1km0-KhxqwTFAqqXOglMQ/preview?resourcekey=0-WuysOSH71dsZcX4pKgXPfg

Cloud DNS is highly available and scalable

e Create managed zones, then add, edit,
delete DNS records.

e Programmatically manage zones and
records using RESTful API or
command-line interface.

& Google Cloud



Cloud CDN

e Use Google's globally distributed edge
caches to cache content close to your
users.

e Oruse CDN Interconnect if you'd prefer to
use a different CDN.

a) Google Cloud
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Migration pain points

Ease migration Lower costs

Move VMware workloads Deliver efficiency

to the cloud as-is Leverage Google

No refactoring Cloud economies
of scale

Maintain continuity

Migrate

Run securely

Create Innovate
operational agility

Run with confidence Operational continuity Build on Google Cloud services
Provide best in class Unified management (e
security Z CloudSQL 1F Tensorflow
(‘ Cloud Operations ~ A\~ Anthos
Google
Y\ Kubgrnetes I\ Network
Engine N
Bi I 1 Cloud
@ 'gQuery =1 storage
I I
Run Innovate



Workload Migration Options

NN UTNN NIY [N DX Move to Anthos (M4A)
> .
NP NNTI NIXD AYPR7ORN? A or GKE (VM to container)
Anthos
Move to Google Compute

Engine with Migrate for Compute
Engine (M4CE)

X[?'79XN DK 1'2VYN7 [N ORN
7 097 nxa >
?laasS X Paa$S B

Move to GCVE using HCX
B or 3PP solutions

vmware

Google

*no, or “yes, but the yes path is not viable right now”



Migration Paths, and Timelines

~15 - 30% cheaper ~20 - 40% cheaper
than on-prem than on-prem

vmware

L&S tothe GCVE :  Lift and Optimize
: to GCE (M4CE)

Required Effort

Migrate to Re-Architect
Anthos (M4A) and Refactor to

or GKE Cloud Native

Less Complex More Complex
>

Time to Consumption

Google
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Google Cloud has many storage options

Machine Operations
: Storage
learning and tools

Compute Networking Big data

A P o
N
NS
 _ '§/
Cloud Cloud Cloud Firestore Bigtable
Storage SQL Spanner
Relational databases Non-relational databases

& Google Cloud
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Cloud Storage is binary large-object storage

e High performance, internet-scale.

o Simple administration.
e Does not require capacity management.
e Data encryption at rest.

e Data encryption in transit by default from
Google to endpoint.

e Online and offline import services are
available.

£Y Google Cloud



Choosing among Cloud Storage classes

Storage

Class

Minimum
duration

Availability
SLA

Typical monthly
availability

Use cases

Name for APIs
and gsutil

Access data frequently ("hot" data)
Multi-region 99.95% .>99.99./o av.allablllty and/or store fqr brief periods
Standard ; o in multi-regions and | e Serve website content
None Dual-region 99.95% o . STANDARD
Storage Region 99 9% dual-regions; e Stream videos
9 e 99.99% inregions | e Interactive workloads
e Mobile and gaming apps
Read/modify data < once per month
Nearline 30 days e Data backup . _ . NEARLINE
Storage Multi-region 99.9% o Serve long-tail multimedia
Dual-region 99.9% | 99 95% availability | M€
. Region 99.0% in multi-regions and .
Coldline 90 days dual-regions; Read/modify data no more than COLDLINE
Storage 99 9% i . once a quarter
.9% in regions
Archive Read/modify data < once a year
365 days None e Cold data storage ARCHIVE
Storage )
e Disaster recovery

& Google Cloud




There are several ways to bring data into

Cloud Storage

Online
transfer

Self-managed copies
using command-line

tools or drag-and-drop.

) Google Cloud

Storage Transfer
Service

Scheduled, managed
batch transfers.

Transfer
Appliance

Rackable appliances to
securely ship your data.
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©) BigQuery
What is BigQuery

O Google Cloud Platform



A highly scalable enterprise data warehouse solution

Google Cloud Platform’s
enterprise data warehouse
for analytics

Gigabyte- to petabyte-scale
storage and SQL queries

Encrypted, durable,
And highly available

£Y Google Cloud

BigQuery

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



BigQuery Overview

. Go gle Data Centers
: D'NY NNTN IR '
b D'TIN'7' 1NN D"'O'X
NIy 017 v
PNITTIA

'-) Google Cloud Platform Copyright 2019 Google Inc



BigQuery Overview

Big Data At Google
\ N .‘F QN 1 OrcCcC
5 Google Data Centers

Yen
]
L)
SELECT
¢ count(*) AS count, source_machine AS machine

FROM product.product_log.live

WHERE
elapsed time > 4000

GROUP BY
source_machine

ORDER BY
count DESC

f') GOOSIC Cloud Platform Copyright 2019 Google Inc



BigQuery @ Google

Google Da

’-) Google Cloud Platform

How do you find slow running servers from billions

of log entries - in seconds?

SELECT

count (*) AS count, source machine AS

machine
FROM product.product log.live
WHERE
elapsed time > 4000
GROUP BY
source machine
ORDER BY
count DESC

Query Stats

[215 rows, 17 columns]

Dec 29, 2014, 9:00:51 PM
Dec 29, 2014, 9:01:11 PM
1077869498

19.864 seconds

3.571 seconds
18.202583333333333 minutes
6.904836944444445 hours
33.76277268584818 GB
139.09356307983398 MB

+ View all stats

Copyright 2019 Google Ir69



BigQuery | Serverless data warehouse

Traditional data warehouses BigQuery'’s serverless analytics

configuration Reliability

15% time > ! 100% time on

Analysisand | Analysis and

Monitoring insights i insights
Performance Resource |
tuning provisioning
Utilization Handling !
improvements growing scale .
Deployment & |

o

£) Google cloud Platform Copyright 2019 Google Inc
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Cloud SQL is a managed RDBMS

e Offers MySQL, PostgreSQL, and SQL Server
databases as a service.

e Automatic replication

e Managed backups

e Vertical scaling (read and write)
e Horizontal scaling (read)

e Google security

£) Google Cloud



You can use Cloud SQL with other Google Cloud

services

S ah L2 oadar
z ¥z *AF

Cloud SQL can be used with Compute Engine instances
App Engine using standard . can be authorized to access
drivers. * Cloud SQL instances using

an external IP address.
You can configure a Cloud

SQL instance to follow an Cloud SQL instances can be
App Engine application. : configured with a preferred
- zone.

£Y Google Cloud

- —— —
> | External I
’ + I service |

|

Cloud SQL can be used with
external applications and
clients.

Standard tools can be used
to administer databases.

External read replicas can
be configured.



Cloud Spanner is a horizontally scalable RDBMS

Cloud Spanner supports:

e Automatic replication.

Strong global consistency.

Managed instances with high availability.
SQL (ANSI 2011 with extensions).

£) Google Cloud



Cloud SQL Demo

2¢ qwiklabs-gcp-02-d807e620f644 v Q  Seart oducts and resources
g SQL Instances + CREATE INSTANCE = MIGRATE DATA SHOW INFO PANEL
= Filter Enter property name or value (2] m
D Instance D @ 4 Type Public IP address Private IP address Instance connection name High availability Location Storage used Actions
D @& nimbusdemo PostgreSQL 13 34.134.103.59 qwiklabs-gcp-02-d80. v ENABLED us-central1-f 0Bof 100 GB E
D @ sqlserverdemo SQL Server 2017 Standard 34.70.208.61 qwiklabs-gcp-02-d80... v ENABLED us-central1-f 0Bof 100 GB E

Authorize Cloud Shell

gcloud is requesting your credentials to make a GCP API call.

Click to authorize this and future calls that require your credentials.

Reject

Y Google Cloud



https://docs.google.com/file/d/1Dk5lpYXRZOM91CEbEz4dL-syOEZRHSzF/preview?resourcekey=0-Hg4Vjn8CX9794fJA0s-hKA

Agenda

Cloud Storage
Cloud BigQuery
Cloud SQL and Cloud Spanner

Demo
Firestore

Comparing Storage Options

& Google Cloud



Firestore is a flexible, horizontally scalable NoSQL
cloud database to store and sync data

Key capabilities:

Flexibility
Expressive querying
Realtime updates
Offline support
Designed to scale

) Google Cloud



Agenda

Cloud Storage
Cloud BigQuery
Cloud SQL and Cloud Spanner

Demo
Firestore

Comparing Storage Options

& Google Cloud



Comparing storage options: use cases

Cloud Cloud Cloud Cloud

FIEHENE Bigtable Storage SQL Spanner Hgletzny
Type NoSQL NoSQL Blobstore Relational Relational Relational
document wide column SQL for OLTP  SQL for OLTP  SQL for OLAP
Best for Storing, “Flat” data, Structured Web Large-scale Interactive
syncing, and Heavy and frameworks, database querying,
querying data read/write, unstructured existing applications  offline
events, binary or applications (> ~2TB) analytics
analytical object data
data
Use cases Mobile, web, AdTech, Images, large User Whenever Data
and server Financial and mediafiles, credentials,  high1/0, warehousing
development |oT data backups customer global
orders consistency is
needed

£Y Google Cloud



Break

a) Google Cloud



New Google Training Portal for Nimbus

| googlecloud.folloze.com/nimbus I

X

Bookmark!
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Containers in the Cloud

Nir Oz

Customer Engineer
Public Sector
Google Cloud
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nEN |
| m
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inn :
Compute Engine Google Cloud Run

Kubernetes Engine

2as ﬁ Pass

Servers, networking, storage  Preset run-times, managed
services

Pay for what you allocate Pay for what you use

& Google Cloud



Agenda

Introduction to Containers

Kubernetes and Google Kubernetes
Engine

Hybrid and Multi-Cloud

& Google Cloud



Container

Containers raise the abstraction one
more level and virtualize the OS.

They are extremely portable and can be
run locally or in the cloud without any
changes.

Lightweight containers don't carry a full
OS and can be packed tightly onto
available resources.

Fast startup is no more than starting a
process on the OS

& Google Cloud

Dedicated server

Application Code

Dependencies

Kernel

Hardware

_______________________

Deployment ~months
Not portable
Low utilization

Virtual machine

i Application Code
i
:

Hardware +
hypervisor

Deployment ~days (mins)
Hypervisor specific
Low isolation, Tied to OS

_______________________

Container

Application Code

Dependencies

Kernel +
Container Runtime

Hardware

Deployment ~mins (sec)
Portable
Very Efficient



Containers
A better way to develop and deploy applications

€4 trastructure € isolation
£O Z:‘otli;ments W5 Portability
£ 2 Reusability @\ Introspection
D Versioning < Ease of sharing

£Y Google Cloud



Agenda

Introduction to Containers

Kubernetes and Google Kubernetes
Engine

Hybrid and Multi-Cloud

& Google Cloud



?2y1Tn 1nvn

e At this point we have a containerized application, it can be simple, or complex. It can
contain multiple services are working in concert to satisfy your business
requirements.

e Docker executables like run and compose work, but what happens when you want to
move to production?

e What Happens when you go beyond HelloWorld to something more realistic?

£Y Google Cloud

88



What is Kubernetes?

e A portable, open-source, container-centric
management platform

e Built-in primitives for deployments, rolling
upgrades, scaling, monitoring, and more

e Inspired by Google’s internal systems

e Gettrue workload portability and increased
infrastructure efficiency

£Y Google Cloud

89



Kubernetes Handles...

Scheduling:
Decide where my containers should run

Lifecycle and health:
Keep my containers running despite failures

Scaling:

Make sets of containers bigger or smaller
Naming and discovery:

Find where my containers are now

Load balancing:
Distribute traffic across a set of containers

£Y Google Cloud

Storage volumes:
Provide data to containers

Logging and monitoring:
Track what's happening with my containers

Debugging and introspection:
Enter or attach to containers

Identity and authorization:
Control who can do things to my containers

90



G K E = Google Cloud Platform 8¢ k8s Garage ~ Q

Ku b e r n ete s t h e @ Kubernetes Engine & Create a Kubernetes cluster

E a s Wa L) Kubernetes clusters A Kubernetes cluster is a managed group of unifo
Kubernetes. Learn more

" Workloads
Name
& Discovery & load balancing cluster-1
B Configuration Description (Optional)
B  Storage

e Enterprise container management from
Google g

Regional (beta)

e Start a cluster with one-click

e View your clusters and workloads in a
single pane of glass e

e Google keeps your cluster up and

running

~  Cloud Launcher Machine type
Customize to select cores, memory and GPUs.

NI 1vCPU 5 3.75 GB memc

£Y Google Cloud



Agenda

Introduction to Containers

Kubernetes and Google Kubernetes
Engine

Hybrid and Multi-Cloud

& Google Cloud



GKE Autopilot
Fully Managed and Optimized for Production

e Optimized for production by K8s experts

e SLA on control plane, nodes and Pods (all
monitored by Google)

e Secure by default with hardening guidelines
implemented

e Resources provisioned based on workload

e |t's still Kubernetes, still GKE

£Y Google Cloud



Why did we build Anthos?

GKE with our best frameworks
on top, packaged for use on any
public or private cloud with a
managed control plane to
dramatically simplify
hybrid/multi-cloud K8s... and all
from a single pane of glass (or
git/yaml)

£Y Google Cloud



The Anthos Platform

In data centers and across multi-cloud environments

Policy and
configuration
management

Anthos Config
Management

On-premises
Data Centers

£Y Google Cloud

Operations management
Cloud Logging, Cloud Monitoring, Cloud Trace

Application & service management
Anthos Service Mesh, Cloud Run, Cloud Build, kf, Apigee

Infrastructure management
Anthos Multicloud API, Anthos Hybrid Networking

), aws IA

Google Cloud AWS Azure

Security
management

Anthos Identity Services
Binary Authorization
GKE Sandbox

Attached clusters



1-Click
VM Migration

Migrate for Anthos brings the power of
containerization to existing workloads

e Migrate VMs running on VMware, AWS, or
Azure into containers managed by GKE in
real-time

e Capitalize on increased resource utilization,
unified logging and monitoring, and modern
application lifecycle management tools

e Supports both legacy Linux and Windows VM
applications

£Y Google Cloud
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Developing, Deploying,
and Monitoring in the
Cloud

Yonit Gruber-Hazani PS

Site Reliability Engineer
Waze Team




Agenda
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Cloud Source Repositories

e Fully featured Git repositories hosted on
Google Cloud.

e Supports collaborative development of
cloud apps.

e Includes integration with Cloud Debugger.

e Collaborates with Bitbucket or GitHub

a) Google Cloud



Cloud Functions

e Create single-purpose functions that
respond to events without a server or
runtime.

o Event examples: New instance
created, file added to Cloud Storage,
cloud scheduler, Pub/Sub.

e Written in Javascript (Node.js), Python or
Go; execute in managed Node.js
environment on Google Cloud.

£Y Google Cloud



Cloud Run

Enables stateless containers.

Abstracts away infrastructure management.

Automatically scales up and down.

Open API and runtime environment.

Y Google Cloud
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Terraform

e Infrastructure management open source.

e Create a .tf template describing your
environment and use Terraform to create
resources.

o Vm instances

Network

o

Firewalls / DNS

(@]

(@]

Storage

e Provides repeatable deployments.

& Google Cloud



Infrastructure as Code

Code management Check in and collaborate like with source code

Declarative Specifies the desired state of infrastructure, not updates

Diff infrastructure between desired state and current state

Composable Build reusable modules across an organization

& Google Cloud
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Google Cloud's operations suite

—® ]

Cloud Cloud

‘ e Monitoring Logging
] q

Operations
suite - In

—e mmm ayd

Cloud Trace Cloud

Debugger

& Google Cloud

¢3

Error
Reporting

Cloud Profiler



Cloud Monitoring

m

Identify trends, prevent issues

[ T

Improve signal-to-noise Fix problems faster

£) Google Cloud



Cloud Logging

All cloud logs in one place Real-time insights

£Y Google Cloud



Error Reporting

Quickly understand errors

Instant error notification

Popular languages
a) Google Cloud



Cloud Trace

Find performance bottlenecks Fast, automatic issue detection

Broad platform support

&) Google Cloud



Cloud Debugger

= %
@ == -

Debug in production

Collaborate while debugging
£Y Google Cloud

L |

Use your workflows



Cloud Profiler

: <>
I —
>_ o
QEHE e
© ' -
Low-impact production profiling : Broad platform support

& Google Cloud
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Monitoring
Demo

) Google Cloud



https://docs.google.com/file/d/1yvaN9TP2h7wqGW-jn_zopLyEiTvfI4t-/preview

Google Al/ML & Data Management




GCP Cloud Services

Compute Storage and Databases Networking
A
©
Compute . Container Cloud Cloud Cloud Virtual Private Cloud Load Cloud
Engine App Engine Engine Storage Bigtable Datastore Cloud Balancing Cloud CON Router Fxiemallp

©e

©o

000

Container Cloud Cloud Persistent Cloud
Registry Functions Cloud SQL Spanner Disk Interconnect Cloud DNS Networking
Big Data Machine Learning Identity & Security
BigQuer Cloud Cloud Cloud Cloud Cloud Speech Cloud IAM Cloud Resource  Cloud Security Key
9 y Dataflow Dataproc ML Engine Vision API API Manager Scanner Management Firewall
Service
51 15 »
@ e @ @ @ 10905 o @:
Cloud ) Cloud Natural Cloud Cloud B Data Loss Identity-Aware Security Key
Pub/Sub Genomics Language API Translation Jobs API eyondCorp Prevention Proxy Enforcement

API




Cloud DLP niyxnxa y71'n q10'm
| D | JobTitle | Phone | Comments

359740 Seruor 307-964-0673 Pleage email .them at
Engineer jane@imadethisup.com
981587 V& none
Engineer 713-910-6787 . B .
TR E— Automated De-identification
394091 Lawyer -3908- :
ver | 692:398-4146 | ooy 308-4146
986941  SeNOTOPS | 50, 967.5508 none
Manager
. Tried to verify account
Junior Ops ; !
490456 Manager 791-954-3281 with their SSN
222-44-5555

£Y Google Cloud



Google Cloud Al/ML




Machine Learning with Google

Use Our Models Train Your Own
Take advantage of Google’s domain Build on your own specialized
expertise OR domain expertise
No tools or Al expertise required Use Google tools for building and

_ training models
Extend or customize

with AutoML

£Y Google Cloud



Powered by Open
source

f

TensorFlow



Learn by doing

o

€

E@
Competitions Notebooks @ Datasets Courses

Kaggle provides free access to NVidia K80 GPUs in kernels.

b,



9960 |m

Hardware
Accelerated Al

15-30x faster than conventional
processors

30-80x operations per watt

Like fast-forwarding 7 years



Etsy

40 billion

Product images

Customer experience

Sorting relevant reviews, providing timely
recommendations

15%
Increase in engineering productivity by scaling
workloads with Al Platform Prediction

£Y Google Cloud

@ Spotify:

248 million

Monthly active users

Personalization

Generating playlists based on user’s taste,
suggest new content

7X

Increase in ML experimentation by streamlining
workloads with Al Platform Pipelines



Al Capabilities:
From Google Models, to your fully customised code

Pre-trained APIs Custom Al with AutoML End-to-end Al with Al Platform
No training data needed, Easily create custom models Development Environment
get started right away (A no-code approach)

Help data scientists and ML
engineers build and deploy Al

£Y Google Cloud



Al for every level of expertise

Services & Solutions

Ease of Implementation Business
APIs
Pre-trained Models D
- eveloper
Building P
Block .
ocks Data Engineer
Al Platform
Development . .
Environment Data Scientist
Platform

Infrastructure
Al Foundation

ML Engineer

& Google Cloud




Al for every level of expertise

Services & Solutions
Ease of Implementation

Sight

APls
Pre-trained Models e \%

Vision .
Intelligence

AutoML
Custom
Models

Al Platform
Development
Environment

Infrastructure
Al Foundation

Conversation

O & O

Proprietary + Confidential

Structured Data

o
88
Recommendations
Inference Al

Llearn

Google Cloud



Understand images with Vision API

Faces Objects Labels Text Properties Safe Search

Face 1
Joy T Possible

Sorrow Very Unlikely
Anger Very Unlikely
Surprise Very Unlikely
Exposed Very Unlikely
Blurred Very Unlikely
Headwear Very Unlikely

Meeting details @ A ¢ ~ O

Roll: -4° Tilt: -6° Pan: 0°

present a tab meet.gif

Confidence 91%

Google Cloud


https://cloud.google.com/vision

Analyze text data with the NLP API

Entities Sentiment Syntax Categories
Ofra Shaltiel & Asaf dlogy
Lev are very happy to e
be talking to you ——— |
today about what Fompan e —
Google can do in a = .t | \ / { N { \
. . nn conj root advmod acomp aux aux xcomp prep DO[)J
partnership with you. Asaf Lev are very happy to be talking to you
be talk
NOUN NOUN VERB ADV ADJ PRT VERB VERB ADP PRON

number=SINGULAR
proper=PROPER

number=SINGULAR mood=INDICATIVE
proper=PROPER tense=PRESENT

case=ACCUSATIVE n
person=SECOND

Google Cloud


https://cloud.google.com/natural-language

Analyze Speech-to-Text API

DEMO

Put Speech-to-Text into action

ooece 00:21/00:30 X sToP

Models: Default Command/Search Phonecall Video

Y D'X2N 02112 D1YY google DN DNNY MNP "IN
MMINYN N2 Sy 1OW Nwann

Docs Demo

DEMO

Put Speech-to-Text into action

Input type
@® Microphone  Q File upload

Language
(Oxwr) nay

Speaker diarization BETA

Request URL

Punctuation

@

https://speech.googleapis.com/vipibetal/speech:recognize

Request body

{

"audio”: {
“content": "/* Your audio */"

y

“config": {
"enableAutomaticPunctuation”: true
“encoding”: "LINEAR16"
"languageCode": "he-IL"
"model”: "default”

4

Hide JSONA

Models: Default Command/Search  Phone call

& START NOW

5 DN2N 02112 D1YY google DN DNNY MNPN "IN

MMINROM N2 YY 1OY Nwann

Google Cloud


https://cloud.google.com/speech-to-text
https://docs.google.com/document/d/1XNM_CdajY0vwvOCDN3kD6OzJWoUzLLU0ECizVbj2C50/edit

Analyze Text-to-Speech API

Put Text-to-Speech into action

DEMO
Type what you want, select a language then click “Speak It” to hear.

Put Text-to-Speech into action

Text to speak

e JS 3o Ofra Shaltiel 5 Asaf Lev alaii i oSas L Jsa sl oS 805301 Googlle g 1,200 PMO.

Type what you want, select a language then click "Speak It" to hear. S
Language / locale Voice type Voice name
Arabic, multi-region - WaveNet 2 ar-XA-Wavenet-A -
Audio device profile Speed: 1.00 Pitch: 0.00
Smartphone v —e E—
Text to speak:
Request URL
Google Cloud Text-to-Speech enables developers to synthesize natural-sounding speech with 100+ voices, ixtée i /iextiosneesh: gangisspis:conjiibatii iex:synthesiie C
available in multiple languages and variants. It applies DeepMind’s groundbreaking research in WaveNet o
and Google's powerful neural networks to deliver the highest fidelity possible. As an easy-to-use API, you
Tetine % A A & % s "audioConfig":
can create lifelike interactions with your users, across many applications and devices. “audioEncoding” : "LINEART6",
effectsProfileld": [
text ssml “handset-class-device"
‘pitch”: @
“speakingRate": 1
Language / locale Voice type Voice name ‘.mpur w
English (United States) v WaveNet - en-US-Wavenet-| v w(i“(;t:mgi: . ;fjpjgémﬂ iASHT LY layytondir; peslll it il Buniily
"voxce‘ B |
Audio device profile Speed 1.00 Pitch: 0.00 “languageCode” : "ar-XA"
‘name”: "ar-XA-Wavenet-A"
Smartphone v —e @
O REPLAY

Show JSON v » SPEAKIT

Google Cloud


https://cloud.google.com/text-to-speech

Video Recognition API



http://www.youtube.com/watch?v=mDAoLO4G4CQ

Al for every level of expertise

Services & Solutions S
Ease of Implementation
Sight
APls
Pre-trained Models
Sight
Vision Video

Al Platform Built-in Tools

Development
Environment

Accelerators

Infrastructure
Al Foundation

Proprietary + Confidential

Collaboration Services

Language Conversation Structured Data
Language Structured Data
Natural 9 @
Language Translation Tables
On-prem Integrated with
e
Frameworks
K| 9.

Google Cloud



Auto ML Vision Demo

& x_ray_pneumonia

IMPORT

IMAGES

11y LABEL STATS

TRAIN EVALUATE

T & x_ray_pneumonia

All images
Labeled
Unlabeled

= Filter labels

NORMAL

PNEUMONIA

ADD NEW LABE

IMPORT

Mode

x_ray

SE

RE

IMAGES TRAIN

i#i EXPORT DATA

TEST & USE
11s LABELSTATS & EXPORT DATA

EVALUATE TEST & USE

Sinale-Label Classification

Single-Label Classification

& x_ray_pneumonia

IMPORT IMAGES TRAIN

Model
X_ray_pneumonia_20200422033748

1l LABELSTATS & EXPORT DATA

EVALUATE TEST & USE

@  Yourmodelis deployed and is available for online prediction requests. Lear more

@  Notice for beta users: The vibetal API endpoint is scheduled for deletion after GA release. If your bets

Test your model

UPLOAD IMAGES

Up to 10 images can be uploaded at a time

—

5

Use your model

REST API

Use a REST API 10 get predictions
from this model through Google
Cloud

‘q Predictions

y 1 object
|

PNEUMONIA

E)

Python

Use a Python client to get
predictions from this model.

d

been redeployed since October 17, 2019 &3, pl

now to avoid interruption when the old service is shut down.

Google Cloud


https://pantheon.corp.google.com/vision/datasets/ICN3285142313606598114;modelId=ICN3753816260110974976/images?folder=&organizationId=&project=automl-demo-240614

United States Navy
(in partnership with Simple
technology Solutions)

Challenge: The manual inspection
of US Navy ships and vessels is a
time-intensive, costly process that
can drive up costs and slow down
deployment. The US Navy was
spending around $3 billion a year
monitoring rust and corrosion.

M A/ML

US Navy deploys AI/ML drones to monitor rust and predict
maintenance needs

With the help of Google Cloud and STS, the US Navy is now using drones to inspect the
maintenance needs of its fleet along with Al/ML to help prioritize repairs. The Al tool will
use images taken by inspection drones to identify maintenance needs—particularly rust
and corrosion—and prioritize the most pressing repairs. Eventually, the tool will be
expected to predict future maintenance needs, as well.

Billions of dollars in Examines tens of thousands Identifies and predicts
savings predicted of images to prioritize repairs future repairs needed

‘ ‘ We selected Google Cloud AutoML because it allows our engineers to train and test
high-quality models quickly. Google Cloud provides an unrivaled degree of
specification to meet tough business objectives in compliance with FedRAMP High"

Aaron Kilinski
Chief Technology Officer, Simple Technology Solutions



Custom Vision models

Moorfields eye hospital
(Explainable Al)

&) Google Cloud

sz, Moorfields
.,7:= Eye Hospital
7S NHS Foundation Trust

éé

Using AutoML Vision to drive innovation in Public Health

Using Google Cloud AutoML Vision, clinicians without prior
experience in coding were able to develop models to accurately

detect common diseases from medical images. This was

published in The Lancet Digital Health.

If this technology can be used more widely—in particular by healthcare
professionals without computer programming experience—it will really

speed up the development of [systems] with the potential for significant

patient benefits.’

Pearse Keane, Consultant Ophthalmologist at Moorfields Eye Hospital


https://cloud.google.com/automl/
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(19)30108-6/fulltext
https://cloud.google.com/blog/topics/customers/how-moorfields-is-using-automl-to-enable-clinicians-to-develop-machine-learning-solutions

Deep learning to analyze fundus images

— 880k diagnoses =— No DR

Mild DR

% Labeling tool
© 54 ophthalmologists
M 130k images Severe DR

Proliferative DR

. ' Image Quality
Convolution L/R eye
Pooling
779X779 Inception v4 i
Field of View

pafeale




AutoML Tables

1:42

Artificial Intelligence

Discover
Google Cloud
AutoML Tables



http://www.youtube.com/watch?v=yPVc797kMyM

Al for every level of expertise

. - Solutions Collaboration Services
Services & Solutions o Py 5 B
Ease of Implementatlon e Contact Document @ @ Professional  Cloud Al
Solution Center Al Understanding Al Al Hub ASL SriEs T
Sight Language Conversation Structured Data
ARIS o O o O © O o
Pre-trained Models i Natural ) Speech-  Textto- Dialogflow Recommendations
Visi Video Translation P g Inferen
Bu"ding =on Intelligence Language to-Text  Speech Enterprise EENES Al
Blocks Sight Language Structured Data
@ o6 Wt 7] ©
Vision Video Language Translation Tables
Al Platform Built-in Tools On-prem Integrated with
[ 11} P — -
Development HEH (] @ O & O » @ @ @ =
Environment Data = Prebuilt Notenook VM L o N _ Dta
Datasets Labeling Algorithms Images  Training Predictions Kubeflow Dataflow Dataproc BigQuery Dataprep gy io
Platform
Accelerators Frameworks
Infrastructure
: .
Al Foundation g g g T O o@ 5ok

& Google Cloud



Google Cloud Data Management




Y Google Cloud



A tomate data Make nsights Build the Tee up real-time Protect business Simplify data
d livery access ible foundation for ML insights data operations
and Al

Analyze GIS data
in BigQuery with
familiar SQL

BigQuery GIS

With BigQuery GIS, you can use geographic
location data types and standard SQL
geographic location functions to analyze and
visually view geospatial data in BigQuery.



BigQuery Omni under the hood

Google Cloud Q AWS region

region BigQuery Ul / API/ CLI (Omni)

BigQuery Compute Control Plane & Metadata on Google Cloud BigQuery Compute
clusters (Dremel) clusters (Dremel)

- BigQuery Routers
Distributed Memory 9 y Distributed Memory
Shuffle Tier Shuffle Tier
Petabit Network AWS APIs
BigQuery Storage Customer S3 Storage

Google Cloud



Architecture is the same across clouds

AWS region
(Omni)

BigQuery Compute
clusters (Dremel)

Azure region
(Omni)

BigQuery account

Distributed Memory
Shuffle Tier

A
powered by Anthos

AWS APIs

Customer S3 Storage

Customer account

BigQuery Compute
clusters (Dremel)

BigQuery account

Distributed Memory
Shuffle Tier

A
powered by Anthos

Azure APls

Customer Storage

Customer account

Google Cloud



Data lifecycle

Ingest: The first stage is to pull in the raw data, such as streaming data from
devices, on-premises batch data, app logs, or mobile-app user events and analytics.

Store: After the data has been retrieved, it needs to be stored in a format that is
durable and can be easily accessed.

Process and analyze: In this stage, the data is transformed from raw form into
actionable information.

Explore and visualize: The final stage is to convert the results of the analysis into a
format that is easy to draw insights from and to share with colleagues and peers.

Google Cloud




Data Management Example

1. Ingestion 2. Preparation & Storage
Google BigQuery
Cloud Storage dR:;Z OZF Rzg?:d
Cloud Dataprep Dataflow
File upload

Serverless
£Y Google Cloud Simplicity

BigQuery

Cloud Storage

3. Analysis & ML

@

(¢)

s O

+
st
++

i
Qlik@

&

BigQuery ML

Looker

Google Data Studio

Partner Bl products

Cloud Al Platform



Data lifecycle - ingest

Stackdriver Cloud
Logging Pub/Sub
Good for: Good for:
Centralized Log Global,
management  Scalable MQ,
solution durable,
de-couple apps
Such as:
Applications System metrics
Google Cloud

Applications

0006000

Cloud
SQL

Good for:
Structured
data, Web
frameworks

Such as:
Meta-data,
Fintech,
AdTech

Cloud
Datastore

Good for:
Hierarchical,
Mobile, Web

Such as:
User profile,
Game states

Cloud
Bigtable

Good for:
Heavy
read/write,
events

Such as:
10T,
User/system
events, low
latency
systems

Cloud
Firestore

Good for:
Hierarchical,
Mobile, Web

Such as:
User profile,
Game states

Cloud
Spanner

Good for:
RDBMS, SQL,
Horizontal
scaling

Such as:
Meta-data,
Fintech,
AdTech

Streaming

Cloud
Pub/Sub

Good for:
Global,
Scalable MQ,
durable,
de-couple apps

Such as:
10T, User event,
System metrics

Batch

Cloud
Transfer

Good for:
Managed Bulk
(arbitrary) data
transfer

Such as:

Cloud migration,
backup, legacy
data

Cloud
Storage

Good for:
Binary, Object
data

Such as:
Images, Media
serving, Backup



Data lifecycle - store

Object

Cloud
Storage

Good for:
Binary or
object data

Such as:
Images, Media
serving, backups

Google Cloud

Key-value

o

App Engine
Memcache

Good for:
Web/mobile

applications, gaming

Such as:
Game state,
user sessions

Non-relational

Cloud
Datastore

Good for:
Hierarchical,
mobile, web

Such as:
User profiles,
Game State

o

Cloud
Bigtable

Good for:
Heavy read +
write, events,

Such as:
AdTech,
Financial, loT

Relational

o

Cloud
SQL

Good for:
Web
frameworks

Such as:
CMS,
eCommerce

o

Cloud
Spanner

Good for:
RDBMS+scale,
HA, HTAP

Such as:
Transactions,
Ad/Fin/MarTech

Warehouse

BigQuery

Good for:
Enterprise Data
Warehouse

Such as:
Analytics,
Dashboards



Data lifecycle - process and analyze

Large scale data processing

Data Analysis

Task specific Machine Learning

OO0 6 CO®O %

Cloud Cloud
Dataproc Dataflow

Good for: Good for:
Managed Unified abs. for
hadoop batch & streaming
eco-systems data.

Such as: Such as:
Batch and New pipelines,
streaming Windowing
analytics over operations,

Big Data, Watermarking
Machine
Learning

Google Cloud

Cloud
Dataprep

Good for:
Ul Driven data
preparation

Such as:
Pre-step to Big
data jobs
(Dataproc/Data
Flow), Machine
Learning

BigQuery

Good for:
Enterprise Data
Warehouse

Such as:
Analytics,
Dashboards,
Business
Intelligence, Basic
Machine Learning

AutoML
Vision

Good for:
Object/face
detection,
emotional
facial

AutoML Video AutoML
Intelligence NLP
Good for: Good for:
Video metadata,  Structure and
entity analysis, meaning of text,

granularity of 1 sentiment
frame per second, analysis

attributes, Safe Video catalog

search, real
time or batch,
OCR

(timestamped)
entity search

AutoML
Translation

Good for:

Auto translation of Analyse structuredGeneral

90 languages,
language
detection, both
real time and
batch

Custom ML
AutoML Cloud
Tables SRk Dataproc
Good for: Good for: Good for:
Managed
data, find data purpose ML hadoop
traits, data label | platform. eco-systems

and target feature
selection

Such as:
Data
scientists,
ML on Data
warehouse

Such as:

ML Jobs using
Mahour/Spark
MLLib



Data lifecycle - explore and visualize

Data Science

o

Cloud
Datalab

Good for:

Jupyter notebooks
for general purpose
data visualization

Google Cloud

Business Intelligence

Google Data
Studio

Good for:

Drag and Drop report
builder from Google
Sheets, BigQuery,
Cloud storage files,

SQL

|doker

Good for:

Custom applications,
embedded
visualizations, data
science workflows,
Integrates with
BigQuery

Spreadsheet

Connected
Sheets

Good for:
Using Google
App script
ability to run
BigQuery
Query. Usually
for quick
short analysis
on smaller
datasets

Cloud
Dataprep

Good for:

Ul Driven data
preparation
and
visualization.
Also used as
Pre-step to
Big data jobs
(Dataproc/Dat
aFlow),
Machine
Learning



Database Management Portfolio on GCP

In-memory

Cloud
Memorystore

Managed
Redis &
MemcacheD

Non-relational / NoSQL Relational Object
- @ S A e
[ S g
Cloud Cloud Cloud Cloud Cloud
Firestore Bigtable saL Spanner Storage
Scalable
Serverless, Low lat : Managed . i
owatency M SQ?_ relational ~ Object storage,
scalable scalable wide yoUL, datab data lake
document  column store PostgreSQL, database
store & SQL
Server

Strategic
Partners

@ redis

‘mongo
% e elasti
@9 elastic

DATASTAX®

@ influxdato
@@neoy)

=confluent

Databases On GCE/GKE

SAP HANA
Microsoft SQL

Server
Oracle

IBM Db2
MySQL
PostgreSQL

MariaDB
Non-relational

Built and managed by Google

Built and managed

by Partners
(as a service
or Anthos)

Managed by you
and/or Partners



Serverless € Justsend
Data Platform sy €VENts

e Just write Just run

natafiow & pPipelines sgquery  JUErIES

Fusion



£Y Google Cloud



