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Preface

In today’s world data enthusiast are expected to have expertise in one more
cloud platforms. Solving business problems through data on cloud requires
comprehensive understanding not just of algorithms but also cloud platforms and
its components.

This book aims in helping you understand Vertex AI component of Google Cloud
Platform (GCP) with real time examples. Before diving into Vertex Al book
gives you fair idea about google cloud platform and its components and also the
positioning of Vertex AL For all the examples used in this book for model training
data is either uploaded to google cloud storage (GCS) or big query, so we will start
with GCS, big query and also about the Identity access and management (IAM).
Vertex Al has lot of components starting from datasets, Workbench, Pipelines,
training, experiments, models, end points and features. The primary objective here
is to learn these features of Vertex Al concepts with real-time use cases.

Chapter 1: Basics of Google Cloud Platform: starts with a fundamental
understanding of Google Cloud Platform in this chapter. GCP’s footprint,
hierarchy, and platform, as well as how we can interact with GCP’s components.
GCP’s several cloud service models (IAAS, PAAS, SAAS). A high-level overview
of GCP’s various components. We also take a look at GCP’s storage capabilities,
including how to set up Google Cloud storage and upload files to it. How to use
Google’s Big Query. We will comprehend the necessity and significance Incident
and Access Management (IAM) in the platform.

Chapter 2: Introduction to Vertex AI and AutoML Tabular: In this chapter,
the GCP Vertex Al component will be discussed. The integration of automl and
custom model features into a single GCP component. We also comprehend the key
distinctions between automl and custom models. We'll start with a walkthrough
of how to create a dataset for structural data and how to train an automl model
for it. We'll look at how to deploy the model and get batch and online predictions.

Chapter 3: AutoML Image, Text, and Pre-built Models: We'll work with
unstructured data in this chapter. How do we make datasets out of unstructured
data? (images and text data). How can an automl model be trained for picture
and text classification tasks? How to use the trained model to make predictions
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in batches and in real time. We'll start to see how we can use GCP’s pre-trained
models to solve our problem.

Chapter 4: Vertex AI Workbench and Custom Model Training: We'll begin
working on how to use Vertex Al for custom model training. We’ll begin with a
basic model training example then progress to a more complex example. We'll
work on the Vertex AI Workbench component, evaluate its various possibilities,
and develop a single workbench for custom model training. We’ll introduce you
to the principles of Container, Docker, and Kubernetes before we go into custom
Vertex Al models.

Chapter 5: Vertex AI Custom Model Hyperparameters and Deployment: We
started with a modest model training exercise on Vertex Al to get a feel for custom
model training. In this chapter, we’ll look at a more difficult task: training a model
with hyperparameter adjustment. We'll discuss how to deploy the custom model
for serving predictions once it’s been trained.

Chapter 6: Introduction to Pipelines and Kubeflow: In this chapter we will
introduce you to the concept of MLOPS. Understanding machine learning life cycle.
We will see how to build a pipeline using automl of Vertex Al with an example.

Chapter 7: Pipelines using Kubeflow for Custom Models: This chapter starts
with the introduction of Kubeflow. How can we use Kubeflow components to
build pipelines? How to create jobs for model training using container. CI/CD for
Kubeflow pipelines.

Chapter 8: Pipelines using TensorFlow Extended: The introduction to TEX is the
first part of this chapter. How can we construct pipelines using TFX components?
How to use a container to construct jobs for model training. For TEX pipelines, CI/
CD is used.

Chapter 9: Vertex Al Feature Store: This chapter is based on the Vertex Al Feature
Store. We'll begin with an overview of the Feature Store. What is the purpose of
feature stores? The fundamentals of feature stores are covered first, followed by a
practical part on feature stores.

Chapter 10: Explainable AI: With Explainable AI, we'll begin investigating
machine learning models in this chapter. How can we use explainable Al to better
understand ML models for image categorization and how can we use explainable
Al to better identify bias in ML models?
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CHAPTER 1

Basics of Google
Cloud Platform

Introduction

You will learn about the Google cloud platform in this chapter, as well as its
benefits and the role it plays in today’s digital revolution. Basic knowledge of cloud
computing, including cloud service models, GCP account creation, footprint, range
of services, and GCP hierarchy. This chapter will also introduce a few key GCP
services, including storage, computation, google BigQuery and identity and access
management, is then provided.

Structure

In this chapter, we will cover the following topics:

Introduction and basics of Cloud platform
Advantages of Cloud

Importance of Cloud for data scientists
Types of Cloud

Introduction to Google Cloud platform
Footprint of Google Cloud
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e Cloud service model

e Services of GCP

e Hierarchy of GCP

e Interacting with GCP services
e Storage in GCP

e Compute in GCP

e BigQuery
e Identity and Access Management

Objectives

Before diving into the Vertex Al of the Google Cloud platform, it is very essential to
grasp a few significant principles and vital services of the cloud platform. Users will
have a solid understanding of the GCP components and services by the time this
chapter ends. Detailed instructions for using GCP’s storage, compute, and BigQuery
services are included.

Introduction to Cloud

The term Cloud describes the applications and databases that run on servers that can
be accessed over the Internet. Data centers across the globe host the cloud servers.
Organizations can avoid managing physical servers or running software on their
own computers by utilizing cloud computing. The cloud enables users to access
the same files and applications from almost any device, because the computing and
storage takes place on servers in a data center, instead of locally on the user device.

For businesses, switching to cloud computing removes some IT costs and overhead:
for instance, they no longer need to update and maintain their own servers, as the
cloud vendor they are using will do that.
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Advantages of Cloud

There are various advantages of cloud as shown in Figure 1.1, and mentioned as
follows:

- - -

’ \
Cost Efficiency Increased Collaboration

Scalability & Elasticity O Insight
Securi Cloud
Sy c @ Control over data
Benefits
Availability @ 0 Automatic
software updates

\ Reduced @ Ease of management 7
N downtime 4
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Figure 1.1: Advantages of Cloud platform

e Cost efficiency: In terms of IT infrastructure management, cloud computing
is undoubtedly the most cost-effective option. It is incredibly affordable for
organizations of any size to transition from on-premises hardware to the
cloud thanks to a variety of pay-as-you-go and other scalable choices. Using
cloud resources instead of purchasing costly server equipment and PCs that
need a lot of time to set up and maintain, such as long hours of setup and
maintenance. Cloud also helps in reduced spending on compute, storage,
network, operational and upgrade expenses.

e Scalability and elasticity: Overall, cloud hosting is more flexible than
hosting on a local machine. You do not have to undertake a costly (and time-
consuming) upgrade to your IT infrastructure if you need more bandwidth.
This increased degree of latitude and adaptability may have a major impact
on productivity.
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Elasticity is only employed for a short amount of time to deal with rapid
shifts in workload. This is a short-term strategy used to meet spikes in
demand, whether they are unanticipated or seasonal. The static increase
in workload is met through scalability. To cope with an anticipated rise in
demand, a long-term approach to scalability is used.

Security: Cloud platform provides a multitude of cutting-edge security
measures, which ensure the safe storage and management of any data.
Granular permissions and access control using federated roles are two
examples of features that may help limit access to sensitive data to just those
workers who have a legitimate need for it. This helps reduce the attack
surface that is available to hostile actors. Authentication, access control, and
encryption are some of the fundamental safeguards that providers of cloud
storage put in place to secure their platforms and the data that is processed
on those platforms. After that, users can implement additional security
measures of their own, in addition to these precautions, to further strengthen
cloud data protection and restrict access to sensitive information stored in
the cloud.

Availability: The vast majority of cloud service providers are quite
dependable in terms of the provision of their services; in fact, the vast
majority of them maintain an uptime of 99.9 percent. Moving to the cloud
should be done with the intention of achieving high availability. The goal is
to make your company’s goods, services, and tools accessible to your clients
and workers at any time of day and from any location in the world using any
device that can connect to the internet.

Reduced downtime: Cloud based solutions provide the ability to operate
critical systems and data directly from the cloud or to restore them to any
location. During a catastrophic event involving information technology, they
make it easier for you to get these systems back online, reducing the amount
of manual work required by conventional recovery techniques.

Increased Collaboration: Developers, QA, operations, security, and
product architects are all exposed to the same infrastructure and may work
concurrently without tripping on one another’s toes in cloud settings. To
minimize disputes and misunderstanding, cloud roles and permissions
provide more visibility and monitoring of who performed what and
when. Different cloud environments, such as staging, QA, demo, and
pre-production, may be created for specialized reasons. The cloud makes
transparent collaboration simpler and promotes it.
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e Insight: A bird’s-eye perspective of your data is also provided through the
integrated cloud analytics that are offered by cloud platforms. When your
data is kept in the cloud, it is much simpler to put in place, monitoring
systems and create individualized reports for doing information analysis
throughout the whole organization. You will be able to improve efficiency
and construct action plans based on these insights, which will allow your
organization to fulfil its objectives.

e Control over data: Cloud provides you total visibility and control over
your data. You have complete control over which users are granted access
to which levels of specified data. This not only gives you control, but also
helps simplify work by ensuring that staff members are aware of the tasks
they have been allocated. Additionally, it will make working together much
simpler. Because several users may make edits to the same copy of the text
at the same time, there is no need that multiple copies of the document be
distributed to the public.

e Automatic software updates: There is nothing more cumbersome than being
required to wait for the installation of system upgrades, especially for those
who already have a lot on their plates. Applications that are hosted in the
cloud instantly refresh and update themselves, eliminating the need for an
IT personnel to carry out manual updates for the whole organization. This
saves critical time and money that would have been spent on consulting
from other sources.

e Ease of managing: The use of cloud can streamline and improve IT
maintenance and management capabilities through the use of agreements
supported by SLA, centralized resource administration, and managed
infrastructure. Users can take advantage of a simple user interface without
having to worry about installing anything. In addition, users are provided
with management, maintenance, and delivery of the IT services.

Importance of Cloud for data scientist

Since the beginning of the previous decade, the expansion of data has followed an
exponential pattern, and this trend is expected to continue. The safe and secure
storage of data should be one of the top priorities of every company. The cloud
is usually the top option when it comes to storing and processing the enormous
quantity of data since it has all of the advantages that were discussed above. As
a consequence of this, a data scientist in today’s world has to have experience
with cloud computing in addition to their expertise in statistics, machine learning
algorithms, and other areas.
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However, due to the low processing capacity of their CPU, they are unable to carry
out these responsibilities in a timely way, assuming that they are even capable of
doing so at all. In addition, the memory of the machine is often incapable of storing
massive datasets because of their size. It determines how quickly the assignment is
performed and how well it was accomplished overall. Data scientists are now able
to investigate more extensive collections of data without being constrained by the
capabilities of their local workstations thanks to the cloud. Utilizing the cloud might
result in a decrease in the cost of infrastructure since it eliminates the requirement
for a physical server. In addition, depending on the cloud for data storage can lead to
areduction in the cost of infrastructure. In addition to offering data storage services,
many cloud platforms including google cloud platform also has other services
caterings to data ingestion, data processing, analytics, Al and data visualization.

Types of Cloud

There are three types of cloud based on different capabilities:
e Public Cloud
e Private Cloud

e Hybrid Cloud

Public Cloud: The public cloud is amassive collection of readily available computing
resources, including networking, memory, processing elements, and storage. Users
can rent these resources, which are housed in one of the public cloud vendors
globally dispersed and fully managed datacenters, to create your IT architecture.
Using a web browser, users have access to your resources in this form of cloud.
Google Cloud Platform is an example for Public Cloud.

A major advantage of the public cloud is that the underlying hardware and logic are
hosted, owned, and maintained by each vendor. Customers are not responsible for
purchasing or maintaining the physical components that comprise their public cloud
IT solutions. In addition, Service Level Agreements (SLAs) bind each provider to a
monthly uptime percentage and security guarantee in accordance with regulations.

Private Cloud: Unlike public clouds, private clouds are owned and operated only by
a single organization. They have usually been housed in the company’s datacenter
and run on the organization ‘s own equipment. To host their private cloud on their
equipment, however, an organization may use a third-party supplier. Even if the
resources are housed in a remotely managed datacenter, private cloud has certain
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characteristics with public cloud in this case. They may be able to provide certain
administrative services but they would not be able to offer the full range of public
cloud services.

If the private cloud is housed in your own datacenter, organization have complete
control over the whole system. A self-hosted private cloud may help to comply with
some of the stricter security and compliance regulations.

Hybrid Cloud: This kind of cloud computing is a blend and integration of both
public and private clouds, as the name of this form of cloud computing indicates.
In this manner, it will be able to provide you with the advantages associated with a
variety of cloud kinds when it comes to cloud computing. It enables a larger degree of
flexibility in terms of the transmission of data and expands the alternatives available
to a company for its adoption. This guarantees a high level of control as well as an
easy transition while giving everything at rates that are more economical.

Introduction to Google Cloud Platform

Google Cloud Platform is one of the hyper scale infrastructure providers in the
industry. It is a collection of cloud computing services that are offered by Google.
These services operate on the same infrastructure that Google employs for its end-
user products, including YouTube, Gmail, and a number of other offerings. The
Google Cloud Platform provides a wide range of services, such as computing,
storage, and networking, among other things.

Google Cloud Platform was first launched in 2008, and as of now, it is the third cloud
platform that sees the most widespread use. Additionally, there is a growing need
for platforms that are hosted on the cloud.

The Google cloud gives us a service-centric perspective of all our environments
in addition to providing a standard platform and data analysis for deployments,
regardless of where they are physically located. Using the capabilities of sophisticated
analytics and machine learning offered by Google Cloud, we can extract the most
useful insights from our data. Users will be able to automate procedures, generate
predictions, and simplify administration and operations with the support of Google’s
serverless data analytics and machine learning platform. The services provided by
Google Cloud encrypt data while it is stored, while it is being sent, and while it is
being used. Advanced security mechanisms protect the privacy of data.
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Account creation on Google Cloud Platform
Users can create free GCP account from the link https://cloud.google.com/free.
Free account provides 300%$ credit for a period of 90 days.
Steps for creating a free account are as follows:

1. Open https://cloud.google.com/free.

2. Click on Get started for free.

The opening screen looks like Figure 1.2:

€5 Free Trial and Free Tier | Google X +

& 5 C & doudgooglecom/free

Google Cloud WhyGoogle ~ Solutions  Products  Pricing ~ Getting Started Q Docs  Support @ Language ~ Console H o

Contact Us Get started for free

Solve real business challenges on
Google Cloud

Get started for free Contact sales

Run workloads for free

20+ free products for all customers $300 in free credits for new customers Additional free credits for businesses

All customers get free hands-on experience with New customers get $300 in free credits to fully New customers who verify their business email
popular products, including Compute Engine and explore and conduct an assessment of Google will get additional free credits to use while
Cloud Storage, up to monthly limits. Cloud. You won't be charged until you upgrade. exploring and evaluating Google Cloud.

ﬂ L Type here to search o @ 24°C Lightrain ~ © = Q) 7

Figure 1.2: GCP account creation

3. Login with your Gmail credentials, create one if you do not have. This can be
seen illustrated in Figure 1.3:
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& Free Tral and Free Ter | Google X | @) Google Cloud Platior x

= C @& accounts.google.com/Servicelogin/identifierservice=clous sSiv o 3A%2F%2Fcc loud.google.com%2Ffreetrial%3F

Google
Signin
to continue to Google Cloud Platform
Email or phone

Forgot email?

Not your computer? Use Guest mode to sign in privately.
Learn more

Create account =

English (United States) ~ Help  Privacy  Terms

H O Type here to search ,umn:r

Figure 1.3: GCP account creation enter valid mail address

4. Selection of COUNTRY and needs:

€ Free Trial and Free Tier | Google X § Step10f3-Freetrial-Google | X  +

<« C @& consoledloudgooglecom/freetrial

&) Try Google Cloud for free

Step 1 of 3 Account information Access to all Cloud Platform products

Get everything that you need to build and run your
—— apps, websites and services, including Firebase and
semame  @gmall com SWITCH ACCOUNT the Google Maps API.

$300 credit for free

Country Put Google Cloud to work with $300 in credit to

o spend over the next 90 days
i =

No auto-charge after free trial ends

2
Wniat Bedt/descrities; YouFory antaation oF fisede? We ask you for your credit card details to make sure

Please select that you are not a robot. You won't be charged unless
Personal project v you manually upgrade to a paid account
Terms of Service

| have read and agree to the Google Cloud Platform Terms of
Service, Supplemental Free Trial Terms of Service and the Terms of .
Service of an, ible services and APls.

Figure 1.4: GCP account creation country selection

5. Select the Country and project. Check the Terms of service and click on
CONTINUE.
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6. Provide phone number for the identity verification as shown in Figure 1.5:

€ Free Trial and Free Tier | Goog 20f3-Free trial - Google . X+

<« C & consolecloudgoogle.com/frectri

£ Try Google Cloud for free

Step 2 of 3 Identity verification and contact
information

Confirm where we can reach you about solutions to support your Cloud
experience Continue with the number associated with your Google Account or
choose a different one. @

== Phonerumber

m USE A DIFFERENT NUMBER

Access to all Cloud Platform products

Get everything that you need to build and run your
apps, websites and services, including Firebase and
the Google Maps API

$300 credit for free

Put Google Cloud to work with $300 in credit to
spend over the next 90 days.

No auto-charge after free trial ends

We ask you for your credit card details to make sure
that you are not a robot. You won't be charged unless
you manually upgrade to a paid account

Figure 1.5: GCP account creation enter phone number

7. Free accounts require a credit card. Verification costs Rs 2. Addresses must be

provided. Click on START MY FREE TRIAL on this page:

% Step3of3-Freetrial-Google « X +

C & consolecloudgoogle.com/fr

&) Try Google Cloud for free

Step 3 of 3 Payment information verification
Your payment information helps us to reduce fraud and abuse. You won't be
charged unless you turn on automatic billing.

@ Accounttype /'

Only Business accounts can have

type after signing up. In some cou ection affects your tax options.

Ui

3]

personal

Payment method

# @ visa

5. You cannot change the account

Access to all Cloud Platform products

Get everything that you need to build and run your
apps, websites and services, including Firebase and
the Google Maps API

$300 credit for free

Put Google Cloud to work with $300 in credit to
spend over the next 90 days.

No auto-charge after free trial ends

We ask you for your credit card details to make sure
that you are not a robot. You wonit be charged unless
you manually upgrade to a paid account.

Figure 1.6: GCP account creation enter valid credit card details

8. Users will land into this page once the free trail has started. The welcome
page can be seen in Figure 1.7:
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€ Free Trial and Free Tier | Google X  ®1 Getting started — Getting started X
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Recent
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Figure 1.7: Landing page of GCP

Footprint of Google Cloud Platform

Independent geographical areas are known as regions, while zones make up regions.
Zones and regions are logical abstractions of the underlying physical resources that
are offered in one or more datacenters physically located throughout the world.
Within a region, the Google Cloud resources are deployed to specific locations
referred to as zones. It is important that zones are seen as a single failure area within
a region. Figure 1.8 shows the footprint of GCP:

AVAILABLE IN
Ade Site
0] 4 ° ns +
REGIONS ZONES NETWORK EDGE LOCATIONS COUNTRIES AND TERRITORIES

Figure 1.8: Footprint of GCP

The time this book was written there were about 34 regions, 103 zones and 147
network edge location across 200+ countries. GCP is constantly increasing its
presence across the globe, please check the link mentioned below to get the latest
numbers.

Image source: https://cloud.google.com/about/locations
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The services and resources offered by Google Cloud may either be handled on a
zonal or regional level, or they can be managed centrally by Google across various
regions.:
e Zonal resources: The resources in a zone only work in that zone. When a
zone goes down, some or all of the resources in that zone can be affected.

¢ Regional resources: They are spread across multiple zones in a region to
make sure they are always available.

e Multiregional resources: Google manages a number of Google Cloud
services to be redundant and spread both inside and between regions. These
services improve resource efficiency, performance, and availability.

¢ Global resources: Any resource within the same project has access to global
resources from any zone. There is no requirement to specify a scope when
creating a global resource.

Network edge locations are helpful for hosting static material that is well-liked by
the user base of the hosting service. The material is temporarily cached on these edge
nodes, which enables users to get the information from a place that is much closer to
where they are located. Users will have a more positive experience as a result of this.

There are few benefits associated with the GCP’s regions and zones. When it comes
to ensuring high availability, high redundancy, and high dependability, the notion
of regions and zones is helpful. Obey the laws and regulations that have been
established by the government. Data rules might vary greatly from one nation to
the next.

Cloud Service Model

The cloud platform offers a variety of services, all of which may be roughly placed
into one of three distinct categories:

e Infrastructure as a service (IAAS)
e DPlatform as a service (PAAS)
e Software as a service (SAAS)
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The difference between cloud service models is illustrated in the Figure 1.9
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Figure 1.9: Cloud Service Model

Let us imagine we are working on an application and hosting it at the same time
on a server that is located on our premises. In this particular circumstance, it is
our obligation to own and maintain the appropriate infrastructure, as well as the
appropriate platforms, and of course, our application.

Infrastructure as a service: In the case of IAAS, it will be the cloud’s obligation
to provide the necessary infrastructure, which may include virtual machines,
networking, and storage devices. We are still responsible for ensuring that we
have the appropriate platform for development and deployment. We have
no other option for exercising control over the underlying infrastructure but
to make use of it. One example of an infrastructure as a service provided by
Google with its compute engine and Kubernetes engine.

Platform as a service: In the case of PAAS, the responsibility for providing
the appropriate platform for development and deployment, such as an
operating system and tools for the environment in which programming
languages are used, lies with the cloud service provider. This responsibility
exists in addition to the infrastructure responsibility to provide such things.
One example of a PAAS platform is Google App Engine.

Software as a service: In the instance of SAAS, a cloud service provider will
rent out to their customers apps that are theirs to run on their infrastructure.
The maintenance of the software applications will also fall within the
purview of the cloud service provider, in addition to the platform and the
underlying infrastructure. These software programs are accessible to us on



14 Learning Google Cloud Vertex Al

whatever device we choose by way of web browsers, app browsers, and
so on. Email (Gmail) and cloud storage (Google Drive) are two excellent
instances of SAAS.

e Data as a service (DAAS): DAAS is a service that is now starting to gain
broad use, in contrast to the three service models that were mentioned before,
which have been popular for more than a decade. This is partly owing to
the fact that general cloud computing services were not originally built for
the management of enormous data workloads; rather, they catered to the
hosting of applications and basic data storage needs (as opposed to data
integration, analytics, and processing).

SaaS eliminates the need to install and administer software on a local computer.
Similarly, Data-as-a-Service methodology centers on the on-demand delivery of data
from a number of sources using application programming interfaces (APIs). It is
intended to make data access more straightforward, and provide curated datasets or
streams of data that can be consumed in a variety of forms. These formats are often
unified via the use of data virtualization. In fact, a Daa$S architecture may consist of
a wide variety of data management technologies such as data virtualization, data
services, self-service analytics.

In its most basic form, DaaS enables organizations to have access to the ever-
growing quantity and sophistication of the data sources at their disposal in order
to give consumers with the most relevant insights. The democratization of data is
something that is absolutely necessary for every company that wants to get actual
value from its data. It gives a significant potential to monetize an organization’s data
and acquire a competitive edge by adopting a more data-centric approach to the
operations and procedures.

Services offered by GCP

Users may make use of a comprehensive selection of services provided by Google
Cloud Platform. Every one of the services may be placed into one of the categories
that are shown in the Figure 1.10:
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Figure 1.10: Services of GCP

Google offers Cloud Storage for storing unstructured items, Filestore
for sharing files in the traditional manner, and persistent disk for virtual
machines in the storage space. Compute Engine, App Engine, Cloud Run,
Kubernetes Engine, and Cloud Functions are the core computing services
that Google Cloud Platform provides.

Cloud SQL, supports MySQL, PostgreSQL, and Microsoft SQL Server; and
Cloud Spanner, which is a massively scalable database that is capable of
running on a global scale. These are the relational database services that GCP
provides.

Bigtable, Firestore, Memorystore, and Firebase Realtime Database are
different NoSQL services that Google provides. When dealing with massive
amounts of analytical work, Bigtable is the most effective solution. Firestore
is well suited for use in the construction of client-side web and mobile
apps. Firebase Realtime Database is ideal for real-time data synchronization
between users, such as is required for collaborative app development.
Memorystore is a kind of datastore that operates entirely inside memory and
is generally used to accelerate application performance by caching data that
is frequently accessed.

BigQuery is the name of the data warehouse service offered by Google.
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A Virtual Private Cloud (VPC) is an on-premises network on GCP. By
using VPC Network Peering, virtual private clouds may be linked to one
another. Users may utilize Cloud VPN, which operates over the internet,
to establish a protected connection between a VPC and an on-premises
network. Alternatively, users can establish a dedicated, private connection
by using either Cloud Interconnect or Peering. To facilitate the migration of
applications and data sets to its platform, the platform provides a diverse set
of options. Offers Anthos as an alternative for hybrid cloud deployments.

The field of data analytics is one in which Google excels in particular.
Pub/Sub is used as a buffer for services that may not be able to deal with
large surges in the amount of data coming in. Dataproc is a Hadoop and
Spark implementation that is controlled by Dataproc. Apache Beam is the
underlying technology that powers Dataflow, a managed implementation.
You can do data processing using Dataprep even if you do not know how
to write code, and it leverages Dataflow behind the scenes. Users may use
google looker studio to visualize or show your data using graphs, charts,
and other such graphical representations.

Platform provides Al and ML services for a diverse group of customers.
Vertex Al provides AUTOML option for the novices, for more experienced
users, it provides trained models that make predictions via API and also
provides various options for the advanced Al practitioners.

Cloud Build enables you to develop continuous integration / continuous
deployment pipelines. Private Git repositories that are hosted on GCP are
known as Cloud Source Repositories. Artifact Registry expands on the
capabilities of Container Registry and is the recommended container registry
for Google Cloud. It provides a single location for storing and managing
your language packages and Docker container images.

IAM stands for Identity and Access Management, and it enables users
and apps to have roles assigned to them. Everything you store in the
GCP is by default encrypted. Companies now have the ability to control
their encryption keys thanks to Cloud Key Management. Your API keys,
passwords, certificates, and any other sensitive information may be safely
stored in the Secret Manager.

The Monitoring, Logging, Error Reporting, Trace, Debugger, and Profiler
functions are all included in the Cloud Operations suite. The Active Security
Threats and Vulnerabilities, as well as Compliance Infractions, are Presented
to You by the Security Command Center. The development of Google Cloud
Platform resources may be automated with the help of Cloud Deployment
Manager.



