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Databases
¢ Databases are critical components of applications as they are used to store and retreive data
* To maintain Databases, organizations employ

© Database Administrators
= Backup
= Restore
® Replications
= Performance Tuning
= Schema changes
= Database Engine Patching
© OS Administrators
= Patching
= Backup & Recovery
© Storage Administrators
= Network Attached Storage setup, management
= handling storage needs

* Databases on cloud offer the following

© Database as a Service
= |n this case we specify the db engine, cloud will create the database
= administrative activities are simplified
= Not all database engines are supported and not all versions.
© Run Database on Virtual Machines
= This is almost same as on-prem

Types of Databases

¢ Relational Databases (RDBMS):
© Examples: Microsoft SQL Server, PostgreSQL, Oracle, mySQL, IBM DB2
o Data is logically represented in the form of tables (Rows and Columns)
© To query the database and interact with Database a formal language called as SQL is used.
© Purpose:
= for structured data with predefined schema
= |deal for complex queries and transactions such as financial systems, CRM, ERP..
¢ Document Databases (NOSQL):
© Examples: MongoDB
© Flexible schemas for unstructured and semi structured data.
© Purpose:
= suitable for big data, real time webapps, content management etc.
® Column-Family Stores
o Examples: Cassandara
© stores data in columns rather than rows
© Purpose:
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= Excellent for handling large volumes of data across distributed systems (big data
applications)
* Key Value stores:
© Examples: etcd
o Stores the data in the form of key value pairs
® Cache Database:
© These are key value stores
© They store the data in memory for ultra fast access
o Used for caching, session management, analytics, high speed transactions
© Examples:
= Redis
= Memcached
* Time-Series Databases:
o Examples: Influx, Timescale DB
© Purpose:
= Optimized for storing and querying time-stamped data or time series data
= |deal for loT, real time analytics
® Graph Databases:
© Examples: Neo4j
© Purpose:
= Excellent for applications involving complex relationships such as
= social networks
= recommendataion systems
® fraud detections
¢ DataWarehouses:
© This is a centralized repository designed to store large volumes of structure data from multiple
sources
o Examples:
= Terradata
= Datastage

Azure Database Offerings

Azure SQL Database:
© This is a PaaS offering for Microsoft SQL server database

Azure SQL for mysql
© This is a PaaS offering for mySQL server database

Azure SQL for Postgres
© This is a PaaS offering for PostgreSQL server database
® Azure Cosmos DB
© This is for NoSQL Databases. The same service can be used for
= key value
= Column
= Document
= Graph
© Cosmos DB allows you to select the type of the database based on APl while creating
* Azure Synapse Analytics: This for datawarehouse
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¢ Azure Cache for Redis: Cache Database

AWS Database Offerings

e AWS RDS (Relational Database Services):
© This is Database as a Service for following engines
= SQL Server
= Oracle
= mySQL
® PostgreSQL
= |BM DB2 (newly added supported)
o Aurora for mysqgl
© Aurora for PostgreSQL
* Aws DynamoDB: Flexible NoSQL Database
¢ Elastic Cache: (Cache Databases)
© Redis
© Memcached
* MemoryDb for Redis (Cache Database - Redis)
¢ DocumentDB: MongoDb for AWS
* KeySpace: Cassandra for AWS
* Neptune: Graph Database
® Timestream: Time series Databases
* Redshift: Datawarehouse by AWS
® QuantumDb: LedgerDatabase by AWS

AWS RDS Instance Quick Start
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* Free tier:

bt

S ——

Products Solutions Pricing Documentation Learn Partner Network AWS Marketplace

AWS Free Tier Overview Free Tier Categories ~ How to Create an Account F

Featured
Free Tier 12 MONTHS FREE

12 Months Free

Always Free Amazon RDS

750 Hours

¥ Product Categories per month of database usage (applicable DB

engines)

Analytics

Managed Relational Database Service
for MySQL, PostgreSQL, MariaDB, or
Artificial Intelligence SQL Server.

Application Integration

Business Productivity

ingle-AZ
Compute I db.t2.micro, db.t3.micro, and db.t4g.micro

Containers Instances usage running MySQL, MariaDB,
PostgreSQL databases each month (applicable

Customer Engagement

Database

DB engines) ]

20 GB of General Purpose (SSD) database

Developer tools storage

End User Computing

20 GB of storage for database backups and
Front-End Web & Maobile DB Snapshots
Game Tech

Internet of Thinas
® Lets create an AWS Single AZ RDS instance for mysq|

© We need to create a security group
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® Screenshot

Amazon RDS X
Resources
Dashboard
Databases
Query Editor DB Instances (0/20)

Performance insights
Increase DB instances limit [
DB Clusters (0/40)

Snapshots

Exports in Amazon 53
Reserved instances (0/20)

Automated back
utomated backups Snapshots (0)

Reserved instances Manual

Proxies DB Cluster (0/100)
DB Instance (0/100)
Automated
DB Cluster (0)
DB Instance (Q)

Subnet groups
Parameter groups
Option groups Recent events (0)

Custom engine versions Event subscriptions (0/20)

Allocated storage (0 TB/100 TB)

You are using the following Amazon RDS resources in the Asia Pacific (Mumbai) region (used/quota)

Parameter groups (2)
Default (2)
Custom (0/40)
Option groups (2)
Default (2)
Custom (0/20)
Subnet groups (2/20)
Supported platforms [4 VPC
Default network vpc-06e49f59e4246fd88

Zero-ETL integrations New

Create database
Events

Event subscriptions

Amazon Relational Database Service (RDS) makes it easy to set up, operate, and scale a relational database in the cloud.

Restore from 53

Recommendations (@ -

Q s

RDS » Create database

Create database

Create database

Choose a database creation method info

[Alt+S]

© Standard create

You set all of the configuration options, including ones

for availability, security, backups, and maintenance.

(O Easy create
Use recommended best-practice configurations. Some
configuration options can be changed after the database
is created.

Engine options

Engine type Info

(O Aurora (MySQL Compatible)

+*
+

(O Aurora (PostgreSQL Compatible)

+*
+

O MysSQL

Feedback

CloudShell
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Create a A Multi-AZ DB cluster with one primary DB instance and two readable standby DB instances. Multi-AZ DB clusters provide up
to 2x faster transaction commit latency and automatic failover in typically under 35 seconds.

(O Show versions that support the Amazon RDS Optimized Writes  Info
Amazon RDS Optimized Writes improves write throughput by up to 2x at no additional cost.

Engine Version

MySQL 8.0.35 v

") Enable RDS Extended Support  Info
Amazon RDS Extended Support is a paid offering E By selecting this option, you consent to being charged for this offering if you are
running your database major version past the RDS end of standard support date for that version. Check the end of standard support
date for your major version in the RDS for MySQL documentation E

Templates

Choose a sample template to meet your use case.

(O Production

Use defaults for high availability
and fast, consistent performance.

() Dev/Test
This instance is intended for
development use outside of a
production environment.

Q Free tier
Use RDS Free Tier to develop new
applications, test existing
applications, or gain hands-on

experience with Amazon RDS.
Info

Availability and durability

Settings

DB instance identifier Info
Type a name for your DB instance. The name must be unique across all DB instances owned by your AWS account in the current AWS

Itfreetierdbfordemo

The DB instance identifier is case-insensitive, but is stored as all lowercase (as in “mydbinstance”). Constraints: 1 to 60 alphanumeric
characters or hyphens. First character must be a letter. Can't contain two consecutive hyphens. Can't end with a hyphen.

w Credentials Settings

Master username Info

eliipaedelaginalator the master user of your DB instance.

admin

1 to 16 alphanumeric characters. The first character must be a letter.

Credentials management
You can use AWS Secrets Manager or manage your master user credentials.

0O Self managed
Create your own password or have RDS create a password
that you manage.

(O Managed in AWS Secrets Manager - most secure
RDS generates a password for you and manages it
throughout its lifecycle using AWS Secrets Manager.

[} Auto generate password
Amazon RDS can generate a password for you, or you can specify your own password.

Master password  Info

AL n“ii-‘.'\rl m"hl ATl -l £ ot il oo Fw £o11 ‘mn hllf"‘@
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Instance configuration
The DB instance configuration options below are limited to those supported by the engine that you selected above.

DB instance class Info

¥ Hide filters

(O Show instance classes that support Amazon RDS Optimized Writes Info
Amazon RDS Optimized Writes improves write throughput by up to 2x at no additional cost.

(D Include previous generation classes

© Burstable classes (includes t classes)

db.t4g.micro
2vCPUs 1 GiBRAM  Network: 2,085 Mbps

Storage

Storage type Info
Provisioned 10PS SSD (io2) storage volumes are now available.

General Purpose SSD (gp2)

Baseline performance determined by volume size

Allocated storage Info
‘20 ‘ GiB

The minimum value is 20 GiB and the maximum value is 6,144 GiB

(@ After you modify the storage for a DB instance, the status of the DB instance will be in storage-optimization.

Your instance will remain available as the storage-optimization operation completes. Learn more [}

» Storage autoscaling
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Connectivity info

Compute resource
Choose whether to set up a connection to a compute resource for this database. Setting up a connection will automatically change
connectivity settings so that the compute resource can connect to this database.

© Don't connect to an EC2 compute resource (O Connect to an EC2 compute resource
Don't set up a connection to a compute resource for this Set up a connection to an EC2 compute resource for this
database. You can manually set up a connection to a database.

compute resource later.

Virtual private cloud (VPC) Info
Choose the VPC. The VPC defines the virtual networking environment for this DB instance.

Default VPC (vpc-06e49f59e4246fd88)
3 Subnets, 3 Availability Zones

Only VPCs with a corresponding DB subnet group are listed.

(@ After a database is created, you can't change its VPC.

DB subnet group Info
Choose the DB subnet group. The DB subnet group defines which subnets and IP ranges the DB instance can use in the VPC that you
selected.

default-vpc-06e49f59e4246fd88
3 Subnets, 3 Availability Zones

Public access Info

O Yes
RDS assigns a public IP address to the database. Amazon EC2 instances and other resources outside of the YPC can connect to your
database. Resources inside the VPC can also connect to the database. Choose one or more VPC security groups that specify which
resources can connect to the database.

O No
RDS doesn‘t assign a public IP address to the database. Only Amazon EC2 instances and other resources inside the VPC can connect to
your database. Choose one or more VPC security groups that specify which resources can connect to the database.

VPC security group (firewall) info
Choose one or more VPC security groups to allow access to your database. Make sure that the security group rules allow the appropriate
incoming traffic.

© Choose existing (O Create new
Choose existing VPC security groups Create new VPC security group

Existing VPC security groups

| Choose one or more options v ‘
[

rdssg X

Availability Zone Info

‘ No preference v ‘

RDS Proxy
RDS Proxy is a fully managed, highly available database proxy that improves application scalability, resiliency, and security.

["] Create an RDS Proxy Info
RDS automatically creates an I1AM role and a Secrets Manager secret for the proxy. RDS Proxy has additional costs. For more
information, see Amazon RDS Proxy pricing [4.
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v Additional configuration
Database options, encryption turned on, backup turned off, backtrack turned off, maintenance, CloudWatch Logs, delete protection

turned off.

Database options
Initial database name  Info

employees ‘

If you do not specify a database name, Amazon RDS does not create a database.

DB parameter group Info

‘ default. mysql8.0 v ‘

Option group Info

‘ default:mysqgl-8-0

Backup

] Enable automated backups
Creates a point-in-time snapshot of your database

Encryption

Enable encryption
Choose to encrypt the given instance. Master key IDs and aliases appear in the list after they have been created using the AWS Key

Management Service console. Info

Estimated monthly costs

The Amazon RDS Free Tier is available to you for 12 months. Each calendar month, the free tier will allow you to use
the Amazon RDS resources listed below for free:

e 750 hrs of Amazon RDS in a Single-AZ db.t2.micro, db.t3.micro or db.t4g.micro Instance.

e 20 GB of General Purpose Storage (SSD).

e 20 GB for automated backup storage and any user-initiated DB Snapshots.

Learn more about AWS Free Tier. [

When your free usage expires or if your application use exceeds the free usage tiers, you simply pay standard, pay-as-

you-go service rates as described in the Amazon RDS Pricing page. [4

(@ You are responsible for ensuring that you have all of the necessary rights for any third-party products or services

that you use with AWS services.
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Your database might take a few minutes to launch. You can use settings from Itfreetierdbfordemo to simplify configuration of suggested
database add-ons while we finish creating your DB for you.

Dashboard
Databases RDS > Databases
Query Editor
Performance insights Databases (1) @ Group resources Create database
Snapshots
Q Filter by databases ‘ 1 ®
Exports in Amazon S3
Automated backups DB identifier 4 Status v  Role v  Engine v Region&AZ v  Size v Recommendations v
Reserved instances
o Q ltfreetierdbfordemo @ Creating Instance MySQL Community - db.t4g.micro
roxies ——
»
Subnet groups
Parameter groups
Option groups
Custom enaine versions
RDS > Databases » ltfreetierdbfordemo
ltfreetierdbfordemo | C || modify || Actions v
Summary
DB identifier Status Role Engine Recommendations
[tfreetierdbfordemo © Available Instance MySQL Community
cPU Class Current activity Region & AZ
I [12.45% db.t4g.micro I 0 Connections ap-south-1a
Connectivity & security Monitoring Logs & events Configuration Maintenance & backups Tags Recommendations

Connectivity & security

Endpoint & port Networking Security

Endpoint Availability Zone VPC security groups

3 ltfreetierdbfordemo.c762uck2ez ap-south-1a rdssg (sg-0cOcdeed555c¢8f5b9)
vw.ap-south-1.rds.amazonaws.com @ Active

B windows PowerShell X P database server

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 27
Server version: 8.0.35 Source distribution

Copyright (c) 2000, 2021, Oracle and/or its affiliates.
Oracle is a registered trademark of Oracle Corporation and/or

affiliates. Other names may be trademarks of their respective
owners.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

mysql> show databases;

information_schema
mysql
performance_schema

5 rows in set (0.03 sec)

mysql>
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Now lets delete the db instance

RDS » Databases » Itfreetierdbfordemo

Itfreetierdbfordemo | G || modity || actions & |
Quick Actions - New
‘ Convert to Multi-AZ deployment ‘
Summary
Turn on backups

DB identifier Status Role Engine Stop temporarily
Itfreetierdbfordemo @ Available Instance MySQL Community___Reboot
CPU Class Current activity Region & AZ
I 1 12.45% db.t4g.micro I 0 Connections ap-south-1a Set up EC2 connection

Set up Lambda connection
Connectivity & security Monitoring Logs & events Configuration Maintenance & backups Tags

Connectivity & security

Endpoint & port

Endpoint
Itfreetierdbfordemo.c762uok2ez
vw.ap-south-1.rds.amazonaws.com

Networking

Availability Zone
ap-south-1a
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Security

VPC security groups
rdssg (sg-0cOcdeed555¢8f5h9)

Active

Create Aurora read replica

Create Blue/Green Deployment - new

Take snapshot

Migrate snapshot

Create RDS Proxy

Create ElastiCache cluster - new -
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Delete ltfreetierdbfordemo instance %

Permanently delete Itfreetierdbfordemo DB instance. You can't undo this action.

/\ Proceeding with this action will delete the instance with all its content and

can affect related resources. Learn more [/}

[} Create final snapshot
Determines whether a final DB Snapshot is created before the DB instance is deleted.

| acknowledge that upon instance deletion, automated backups, including system
snapshots and point-in-time recovery, will no longer be available.

To avoid accidental deletion provide additional written consent.

To confirm deletion, type delete me into the field.

delete me

/A We strongly recommend taking a final snapshot before instance deletion
since after your instance is deleted, automated backups will no longer be

available.

Azure SQL for mysql Quick start
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* Free tier for mysq|l

(€]

23 azure.microsoft.com/en-us/pricing/purchase-options/azure-account#free-services

Azure Attestation

Azure Cosmos DB

Azure Cosmos DB

Azure Database for

Azure Database for PostgreSQL

Azure DevOps

Refer Here for Quick start

Verify the identity and security
posture of trusted platform
modules and trusted execution
environments.

Build modem apps at any scale
using a fast NoSQL database
with open APls.

Build modern apps at any scale
using a fast NoSQL database
with open APls.

Host a fully managed, scalable
LWYSell database in Azure.

Build intelligent, scalable apps
with fully managed database for
PostgreSQL.

Build apps in any language using
Git repos, CI/CD, and build and
release automation.
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400 request units per-second
provisioned throughput with 25
GB storage

1,000 request units per-second
provisioned throughput with 25
GB storage

750 hours of Flexible Server—
Burstable B1MS Instance, 32 GB
storage, and 32 GB backup
storage

750 hours of Flexible Server—
Burstable B1MS Instance, 32 GB
storage, and 32 GB backup
storage

5 users with unlimited private Git
repos

12 months

Always

12 months

12 months

UENS



https://learn.microsoft.com/en-us/azure/mysql/flexible-server/quickstart-create-server-portal

