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Software development can be complicated H eatWave

Developers strive to deliver high-quality products faster and more efficiently
Streamlining for Creating, Designing and Testing software requires

« Simplification

« Automation

* Optimization

In this talk we will present new techniques for "Streamlining” AppDev with MySQL”
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Streamlining development for MySQL

1 - Integration with
VS Code for MySQL
Devs and DBAs

SQL IDE for MySQL

MySQL Shell Extension
for VS Code

Support SQL,
JavaScript, Python

Admin APlIs
Connections

MySQL HeatWave and
OCl Integration

2 - Leverage
Progressive Web
Apps using REST

MySQL Restful Service
within the MySQL
Router

Automate using create
from a schema

Integration to develop
to RestAPIs within VS
Code
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3 - Supporting
JavaScript dev
inside the MySQL
server

Write MySQL Stored
Procedures

Develop, debug and
and deploy within VS
Code

4 - MySQL
Kubernetes
Operator

Automates
Deployment
Configuration
Availability

Consistent
environment for
development, testing,
and production

Allows developers to
focus on code
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1 - Integration with VS Code for MySQL Devs and DBAs

VS Code IDE

Extensions

Multi-language

Multi-platform

Source Code Control Integration

Wlth MySQL Shell Extension

5

Schema Navigation
SQL Editor

SQL Worksheets
Data/Results Grids
OCl integration
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Visual Studio Code

Visual Studio

IntelliJ IDEA

Notepad++

Vim

Android Studio

PyCharm

Jupyter Notebook/JupyterLab
Sublime Text

Neovim

Eclipse

Xcode




2 - Leverage Progressive Web Apps using REST

Advantages

« PWAs are platform agnostic — same code across multiple platforms
» Leverages Web Dev Skills

» Faster Development

« Discoverable

» Security Standards supported

« Easy to update

“Progressive Web Apps are just web applications. Using progressive enhancement, new capabilities are
enabled in modern browsers. Using service workers and a web app manifest, your web application
becomes reliable and installable. If the new capabilities aren't available, users still get the core experience”

https://web.dev/articles/what-are-pwas
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3 - Supporting JavaScript dev inside the MySQL server

Execute JavaScript Stored Programs and Stored Functions via GraalVM

Just like SQL Stored Programs, but now with

« Improved Developer Experience

« Security at its core

« State-of-the-art optimizations

» Designed for both Cloud Service and on-premise

Available Now!

« MySQL Heatwave Database Service for OCI, AWS and Azure
« Preview of MySQL Enterprise Edition on Oracle Technology Network (OTN).
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https://www.oracle.com/mysql/technologies/mysql-enterprise-edition-downloads.html

4 - MySQL Kubernetes Operator

Orgs have Many machines

Many workloads

Need to manage So developers can just focus on high value appdev
those efficiently

Need to hide Developers just want MySQL servers accessible via some host and port (IP/port)
complexity
Kubernetes solution A portable, extensible platform for managing containerized workloads and services

Facilitates both declarative configuration and automation
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Details
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VS Code for MySQL Shell

Next generation Ul/Dev platform

VS Code Extension - MySQL Shell

Successor to MySQL Workbench

IDE for MySQL DBAs and Developers
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E&be 0wt o ARG IR
Key Features

Schema

SQL Editor SQL Worksheets Nevieaon

Data/Results Grids

Integrates
seamlessly into
your development
workflow.

JavaScript and Query, manipulate,
TypeScript and visualize your
Editors data.

OCI MySQL
Heatwave Service
Integration

12 Copyright © 2024 Oracle and/or its affiliates E




Install VS Code https://code.visualstudio.com/download

\ @ https://code.visualstudio.com/download ¢ |

® % O] E = @ o ® ] o ) Dowrlo.

Visual Studio Code Docs Updates Blog APl Extensions FAQ Learn AR Search Docs 4 Download

Download

is now available! Read about the new features and fixes from January.

Run installer Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

Start VS Code

[ A o

I - '
4 Windows 4 .deb 4 .rpm 4 Mac
Windows 10, 11 Debian, Ubuntu Red Hat, Fedora, SUSE macOS 10.15+

User Installer 23 PO 64 | Arm32 | Arméd) ™ intel chip | Apple silicon
System Installer [} RN <64 A2
zip m m tar.gz m (@ R] Intel chip | Apple silicon

Snap
ST e [ sz [ s

cu 64
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https://code.visualstudio.com/download

EXTENSIONS: MARKETPLACE ) e ) Welcome X
Edit Selection View Go Run Terminal Help

mysql shel
it 'l EXTENSIONS E E O - ) Welcome X

MySQL Shell for VS Codi
MySQL Shell for VS Code D 10 4 mysql shelq 7

ver MySQ 3 t of v VS The power of MySQL Shel

B Ok Corsoniin ; MySQL Shell for VS Code v1.14.2 R
: @ This publisher has verif - MySQL Shell for VS Code DAL : S Code
¢ wer of MySQ ) t of v The power of MySQL Shell as part of your VS Code workflow
Jracle Corporation .
S Orda - - stall @ This publisher has verified ownership of v

MySQL
MySaL D12M % 4 Rl @ Choose your theme

& Weijan Chen S12M % 4 The right theme helps you focus on your code, is easy on your eyes, and is
simply more fun to use

SQLTools MySQL/MariaDB/T...
00 S, y / ariaDB/ Browse Color Themes

@ Matheus Teixeira SQLTools MySQL/MariaDB/T... & 858K 35 T ke teut(Ctri+K Ctrl+T)

MySQL Syntax D 544 3 € Matheus Teixe
Jake Bathman ’ MySQL Syntax

mysql-inline-decorator D 14 3 Jake Bathm

Ad 4

an

d mysql-inline-decorator

ubu

MySQL Autocomplete jubuc

pinozacr

MySQL Autocomplete D 55K % 5 Dark Modern Light Modern

espinozac

MySQL Statement Scratchpad ...

MySQL Statement Scratchpad ...
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Connect - OCI MySQL HeatWave Connection

As Developer, the easiest way to connect to your My DB System if you don't have any VPN to your OC| tenancy,
is to use the Bastion Service:

- -

| x - @ MySQL Shell - MySQL Belgian Days 2024 - Visual Studio Code

™, MysaLshell X = (0

Editor DB Connection Overview

Database Connections

R mysql-101 m MySQLInstance
MySQL 101 Videos

v DATABASE CONNECTIONS
> ‘-/\ n 01
> }]AM ySQLInstance

> T dell x dell : mysql-confoo
» RN mysql-confoo A new Database Connection MySQL DB Instance for

Confoo.ca

v ORACLE CLOUD INFRASTRUCTURE & O
v ® DEFAULT (us-ashburn-1)
v [l sandbox-lefred (Default)

OUTPUT E NSOL AL MySQL Shell - Tasks
Waiting for DB System to start... % completed.
Waiting for % completed.
n— . 99% completed.

R mysql-confoo-2

View DB System Information A 99% completed

8 Heatwa start... 99% completed
’ ““"%l Create Connection with Bastion Service B D

\ - . 99% completed.
L Start the DB System start... 99% completed.

t» Start DB System NR C
e SR SYSICHN Restart the DB System

4 11 G 1 /.
Stop the DB System did start successfully

Delete the DB System [INFO] Task 'Start DB System' completed successfully.

Create MySQL Router Endpoint on new Compute Instance

15 Copyright © 2024 Oracle and/or its affiliates




The right tools for AppDevs and DBAs

?}
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Connection Configuration Wizard

« Easily create, test, and save
connections

« Store passwords securely to key
vaults/rings

» Supports SSH tunneling and OCI
Bastion service

Copyright © 2024 Oracle and/or its affiliates

MYSQL SHELL FOR VS CODE

\ OPEN EDITORS
v [3 MySQL Shell
DB Connection Overview
v W\ LocalHost83
Bk DB Notebook
Result #1
v [ MysQL Shell (2)
DB Connection Overview
? LocalHost83
) DB Notebook

\/ DATABASE CONNECTIONS

v Y\ LocalHost83
> @ MySQL REST Service
> B information_schema
> B mrs_notes
> B performance_schema
> B sakila
> B sys
> B testschema
> B world

\ ORACLE CLOUD INFRASTRUCTURE
> @) DEFAULT (us-ashburn-2)

v MYSQL SHELL TASKS

£ mrs_notes

W\ MySQL Shell N\, MySQL Shell (2) X

Database Connection Configuration

Select a database type and enter database specific connection data.

Database Type:
MySQL

Caption:
New Connection 2

Connection Details

Basic

Host Name or IP Address
localhost

User Name

Default Schema

v

Choose a type for this database connection

Description:
Anew Database Connection

Advanced

Protocol Port

mysql v 3306

Store Password Clear Password

Tunneling Options
() Connect using SSH Tunnel

() Connect using OCI Bastion service
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MYSQL SHELL FOR VS CODE T\, LocalHost83 X

“ OPEN EDITORS
DB Connection Overview

v Y\. LocalHost83
B} DB Notebook 5 Server status
: MySQL Enterprise Server - Commercial

Editorr [ Server Status

@ server Status

Main Settings Server Directories

mfrank-mac /usr/local/mysql-commercial-8.3.0-
/tmp/mysql.sock macos13-arm64/

3306 /usr/local/mysql/data/

MySQL Enterprise Server - /usr/local/mysql/lib/plugin/
Commercial(8.3.0-commercial) /var/tmp/

macos13 /usr/local/mysql/data/mysql
“ DATABASE CONNECTIONS ¥ on ysq ysq

none d.local.err
v T\, LocalHost83 0 day, 0 hours, 1 minutes X off [Stored in database]

v @ MySQL REST Service X off [Stored in database]
> {‘} [myService
.
°f+ mfrank-mac 8.2.0 Server Features Server SSL
v MySQL Administration
@ Server Status ¥ on ca.pem
= none
8 Client Connections

none server-cert.pem
@ Performance Dashboard e

= none
= none

> E information_schema
> BB mrs_notes '
> E performance_schema ¥ on ALL K server-key.pem
> B sakila none

> ED sys ' none
v ORACLE CLOUD INFRASTRUCTURE

@ DEFAULT (us-ashburn-2) Server Authentication

private_key.pem
public_key.pem
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Database Object Browser

v DATABASE CONNECTIONS
v T\ LocalHost83
v @ sakila
v Tables
v film_category

v @ Columns

O category_id
O |ast_update
v @ Indexes
Q fk_film_category_category
Q PRIMARY
Q PRIMARY
v <O~ Foreign Keys
- fk_film_category_category
- fk_film_category_film
v & Triggers

Quick Find

v DATABASE CONNECTIONS
v T\ LocalHost83
v B sakila
v Tables

=3 payliicii

> rental
> staff

> store
v Views

> actor_info
> customer_list
> film_list
> nicer_but_slower_film_list
> sales_by_film_category
> sales_by_store
> staff_list
Routines




OCl HeatWave Integrated Migrate to HeatWave

d el oemos .~ DATABASE CONNECTIONS

MYSQL SHELL FOR VS CODE Rescale the MySQL HeatWave Cluster X m - t\\ LOC8|HOSt83

> DATABASE CONNECTIONS

v @ MySQL REST Service

m [myService
[mrsNotes (mrs_notes)

v ORACLE CLOUD INFRASTRUCTURE
v @ mysqltooling (us-ashburn-1)
v [ MDS-Development (Default)
v % HW OLAP DB System

MySQL HeatWave Cluster

m & HeatWave Cluster (1 node) Rescale the MySQL HeatWave Cluster [sakila (sakila)
X MDS DB System <
8 REST Endpoint AD1 Cluster Size Shape Name % /app

v MYSQL SHELL TASKS E MySQL.HeatWave.VM.Standard.E3 » information_schema

. " mrs_notes

. performance_schema

Set As Current Database Schema

Dump Schema to Disk
Dump Schema to Disk for MySQL Database Service

Copy To Clipboard
Load Data to HeatWave Cluster
Add Schema to REST Service

Drop Schema...

v MYSQL SHELL TASKS
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Run scripts Intellisense

& © mrs_notes
LocalHost83 X

MYSQL SHELL FOR VS CODE T\, LocalHost83 = world.sql X

 OPEN EDITORS Users > mfrank > Downloads > world-db > = world.sql Editor: ﬁ DB Notebook v [_Ei F‘i ; I, ,

DB Connection Overview SeE Rl o M

T\, LocalHost83 e ; piie | g " sql> film_7d. ‘sakila’. film_category’
Bl DB Notebook
@ Server Status
B Client Connections " S - actor
@ Server Status e &
categor
@ Performance Dashboard gory

text
Change All Occurrences

CREATE DATABASE ‘world' DEFAUL list
Refactor...

S S [=] sales_b categor
« DATABASE CONNECTIONS world; Execute Current Selection 1 -0y- gory

v T\, LocalHost83 Cut 1= nicer_but_slower_ list

v @ MySQL REST Service Copy 1 02/15/2006
> {8 /myService Pasie
*%* mfrank-mac 8.2.0

DROP TABLE IF EXISTS ‘city’; Command Palette.

v MySQL Administration ] - i
@ Server Status E aract
B Client Connections CREATE TABLE - “city’ - {
@ Performance Dashboard ID" int NOT NULL AUTO_INCREMENT,
"Name' char(35) NOT NULL DEFAULT '',
= "CountryCode” char(3) NOT NULL DEFAULT "',
> B mrs_notes ‘District’ char(20) NOT NULL DEFAULT '',
> EE performance_schema “Population’ int NOT NULL DEFAULT ‘@',
v B sakila PRIMARY KEY ('ID'),
5 Tables KEY Country(ode vl Cour}try(ode ) i ; ; . :
CONSTRAINT - “city ibfk_1' FOREIGN KEY (' CountryCode' ) REFERENCES ‘country' (' Code’)

actor ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;
v @ Columns . SE act t ient-=-@

> BB information_schema

actor_id

first_name

last_name

O |ast_update

> Q@ Indexes
set autocommit=0;
INSERT INTO ‘city' VALUES (1,'Kabul','AFG','Kabol',1780000);
RS INSERT INTO city' VALUES (2,'Qandahar','AFG','Qandahar',237500);
g INSERT INTO “city' VALUES (3,'Herat','AFG','Herat',186800);
> MYSQL SHELL TASKS INSERT INTO ‘city' VALUES (4, 'Mazar-e-Sharif','AFG', 'Balkh',127800);

s <
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MySQL Notebooks
ot » Allows devs to integrate code, text, equations, and v
pt = 7] ”
. SOL * Inasingle document known as a “notebook.

& © mrs_notes

MYSQL SHELL FOR VS CODE T\, LocalHost83 = world.sql X £ cr_pet_tbl.sq|

« JavaScript
- “ OPEN EDITORS Users > mfrank > Downloads > world-db = world.sql Users > mfrank > Downloads > menagerie-db = cr_pet_tbl.s¢
¢ ypesc r] pt ) B Connection Overview 1 My 1 3 Dist 0 6 1 # drop the pet table if it exists, then recreat

ocalHost83 DROP TABLE IF EXISTS pet;

S ost: 127.0.0. yatat =
° T &) DB Notebook g
y e @ Server Status erver versi ). 1 b v REATE TABLE pet
- GBI ascHARACTER <t 5

E Client Connections
DB Connection Overview
T\, LocalHost83

name VARCHAR(20) ,
owner VARCHAR(20) ,
species VARCHAR(20),

) DB Notebook S : 113 sex CHAR(1),
@ Server Status E_ZONE */} birth  DATE,
8 Client Connections T * i death  DATE

R

i{‘j MYSQL SHELL FOR VS CODE - Ty MyS
=r

v OPEN EDITORS
DB Connection Overview

Editor:

New MySQL Script

New JavaScript Script

New TypeScript Script

CREATE DATABASE ‘world® DEFAULT CHARACTER SET utf8mb4;
USE ‘world';

DROP TABLE IF EXISTS ‘city’;
v DATABASE CONNECTIONS 1 SET @saved_cs_ n
T\, LocalHost83 L arac A et_clien
> city
s REST _Sem(_:e ID' int NOT NULL AUTO_INCREMENT,
o O s tion *Name® char(35) NOT NULL DEFAULT '',

“CountryCode’ char(3) NOT NULL DEFAULT '‘,
District’ char(20) NOT NULL DEFAULT '',

Load SQL Script from Disk

Open New MySQL Shell Console for this Connection

VS Code Notebook API allowed the MySQL Visual extension to

« Open files as notebooks,

+ Execute notebook code cells

» Render notebook outputs in a variety of rich and interactive formats

https://code.visualstudio.com/blogs/2021/11/08 /custom-notebooks




Creating a DB Connection Rescale HA

eove P search DEmos

& cloud.oracle.com
MYSQL SHELL FOR VS CODE

v DATABASE CONNECTIONS

> ¥\ localhost 8.0

v QX HW OLAP DB System
B MySQL Administration
B hw

E® information_schema

ces, services, documentation, and M

Get started Dashboard

>
>
v Service links Your tenancy >
mysgltooling > B performance_schema
> B sakila
>

E sys

PINNED RECENTLY VISITED

o All services operational

Instances Comy ms M
# Instances Compute DB Systems MySQL View health dashboard

# Virtual Cloud Networks Networking

Cost savings opportunities
[ERE———

View recommendations (14)

I\

OCI mobile app »

RECOMMENDED - Customize

v ORACLE!( Review alarms, access billing and usage (|

Senancies rganizaton Management and manage resouroes on the go. @ Show All Commands ¢ P
Install now

Logging Logging > ORACLE CLOUD INFRASTRUCTURE Open File or Folder 3 0

Policies Identity / MYSQL SHELL TASKS

Autonomous Database Autonomous Database & Rescale HeatWave Cluster (done) Open Recent ~ R

Users Identity Get early access to OC| features New Untitled File N

v MYSQLS Buckets Object Storage & Archive Storage Try out upcoming features and share your
feedback

Join preview program

What's new

Terms of Use and Privacy  Cookie Preferences Copyright ® 2023, Oracle andor its affilates. Al rights reserved.

Load Data Trace Execution Errors

ece P search D8 mos
K ) O search | =R RIH MYSQL SHELL FOR VS CODE HW OLAP DB System X o
*/ DATABASE CONNECTIONS R Norebook e | FERmOD | |o|as "
> W\ localhost 8.0
MYSQL SHELL FOR VS CODE e 50
> B MySaL Administration Welcome to the MySQL Shell - DB Notebook.
> DATABASE CONNECTIONS -
> B) Information_schema Press Cmd+Enter to execute the current statement.
v ORACLE CLOUD INFRASTRUCTURE -
> B performance_schema Execute \sql to switch to SQL, \js to JavaScript and \ts to TypeScript mode.
v ® mysqltooling (us-ashburn-1) > %sawa ez Wicls o O @ (ks
> B sys 1 sc . a % 7 (
g e ge s ( s
v [l MDS-Development (Default) ) o 1000
v % HW OLAP DB System 3 age % 7 Ll
4 age % 73

2 HeatWave Cluster (1 node)
& MDS DB System
& REST Endpoint AD1

v MYSQL SHELL TASKS

> ORACLE CLOUD INFRASTRUCTURE
~ MYSQL SHELL TASKS

B Rescale HeatWave Cluster (done)
B Load Data to HeatWave Cluster (done)
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2 - Leverage Progressive Web
Apps using REST
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Rapidly develop PWAs using RESTful Web Services

Restful Web Services MySQL Shell for VS Code Built in User Management
« Automates creatic_)n of | IC\S/ILj/ngOLnFtheQSSf(e)rrvice g éUAIODE;t for popular
REST for tables, views, management utnZ services
and procedures SRR . U_5er Role, Group &
»  {JSON} responses documentation Hierarchy
Developer support « CLlIand scripting Management
(GUI, CLI, API) support User Management Ul
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High Level Architecture

Fast and secure HTTPS access to
your MySQL data.

MySQL REST Service (MRS) - Architecture

Implemented as a MySQL Router
feature

Simple to configuration

Full Ul integration with VS Code MySQL/HeatWave
for MySQL | f J

|deally suited for Progressive Web — _+}_
Apps f

Highly available and scalable
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MySQL Restful Service Overview

Works with all popular MySQL Deployment Models

« Cloud - MySQL HeatWave
« On premises - MySQL InnoDB Cluster Set, Replica Set, ...

MySQL Router

« Serves JSON data via RESTful Web Services
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L

Steps

1. Configure MySQL
Instance for Rest

2. Add schema to Rest

3. Add database objects to
the service

« Auto REST for tables,
views and procedures

4. Manage Rest Objects

.
MYSQL SHELL FOR VS CODE

OPEN EDITORS Editor: [ DB Connection Overv:

] DB Connection Overview

W ‘ DATABASE CONNECTIONS
v 1\, LocalHost83
MySQL Administration
ED information_schema

Open New Database Connection

Set this DB Connection as Default
E performance_schema
3 sakila

Edit DB Connection
Eﬂ Duplicate this DB Connection
E::." Delete DB Connection

=, testschema

Show MySQL System Schemas
Load SQL Script from Disk

Load Dump from Disk
Open New MySQL Shell Console for this Connection

Browse the MySQL REST Service Documentation
Configure Instance for Wﬁs‘f Service Support

OPEN EDITORS Editor. ] DB Connection Overvies

=) DB Connection Overview

’ DATABASE CONNECTIONS
T\, LocalHost83

£, perionmance_scnema
£ sakila
v [@ Tables

Es: t
8 actor Select Rows in DB Notebook
[ addre

Show Data Database Connections

Copy To Clipboard
Add Mom to REST Service
M film Drop Table...
8 film_actor
[ film_category
 film_text
8 inventory
8 language
8 payment

@ rental

@ Code File Edit Selecton View Go Run Terminal V
L N N

MYSQL SHELL FOR VS CODE

~ OPEN EDITORS
E7] DB Connection Overview
L\, LocalHost83
Bl DB Notebook

DATABASE CONNECTIONS
D\, LocalHost83
@ MySQL REST Service
- ¥ /myService
/sakila (sakila)
E5 Iact% (actor)
MySQL Ac /actor (actor)
> B information_schema
é performance_schema
- B sakila
v Tables
actor
address
category
city
country
customer
& film

» = film actar
ORACLE CLOUD INFRASTRUCTURE

> € DEFAULT (us-ashburn-2)




AT PERE v % o s Y

Mapping — JSON/Relational Duality
Via Rest Service

MySQL REST Object

v Enabled
v Requires Auth

JSON/Relational Duality Settings Authorization Options

actor

J SQL Preview
MyServiceSakilaActor { M appin g sakila.actor C/R U D
+ actorld - § actor_id
v firstName -» o first_name
v lastName -» @ |ast_name
% lastUpdate -» @ |ast_update
. - 9 sakila.film_actor




e S

X
W'¥ v DATABASE CONNECTIONS

Manage v T\ LocalHost83
v @ MySQL REST Servi

5 O [myService
¢ Start/Stop IECLUENEELOE) I Enable MySQL REST Service
FRCECACSCUN  Disable MySQL REST Service

Add REST Service...

‘,
'ﬁ v DATABASE CONNECTIONS

: MySQL Administra :
¢ EnabIE/Dlsa b]e , @: Flrmatiod! sciie Bootstrap Local MySQL Router Instance v T\ LocalHost83

e [m e ol Start Local MySQL Router Instance o v @ MySQL REST Servi rTE—
 Router Service VI sl - Stop Local MySQL Router Instance v i myService ——

Kill Local MySQL Router Instances v @ /sakila (sakila)
Management Tables d EJ /actor (actor) [ \J

isable MySQL REST Service
’ actor Browse the MySQL REST Service Docume > MySQL Administra

Bootstrap Local MySQL Router Instance

i s ARACIECINIIN INFDS

> address > B information_sche
o Bootstrap . i N Start Local MySQL Router Instance
. Conﬁ ure b, ﬂ( v DATABASE CONNECTIONS » @ T Stop Local MySQL Router Instance
g 4 city v W\ LocalHost83 » Tabl Kill Local MySQL Router Instances
e Start 3 cour v @ MySQL REST Service v & Tables
. . v ¥ ImyService ? actor Browse the MySQL REST Service Documentatior
> cus =
° StOp v [@ /sakila (sakila) address
. K]" ’ film &} /actor (actor) ’ category
> = film +}* mfrank-mac 8.2.0 w > city
g MfySQL Administration MySQL Router ¢ S country
£ information_schema
= = > [ customer
|ntegrated > B performance_schema : o
. ilm
> B sakila
documentation E y B film actnr
@

testschema



Rest Shortcuts

Copy
Open
Dump
Remove

v DATABASE CONNECTIONS
+ T\, LocalHost83
v @) MySQL REST Service
v {§ /myService
[sakila (sakila)
B} /actor (actor)
i« mfrank-mac 8.2.0
) MySQL Administration
L information_schema
" performance_schema
sakila

Sys

Edit REST Object

Copy REST Object Request Path to Clipboard
Open REST Object Request Path in Web Browser

Dump REST Object To JSON File...

Delete REST Object




G

“links": [

- o0 e @ https:/flocalhost:8443/mrsfsal X 4
I OWS‘ t Vla ‘ ES D C @ https:/flocalhost:8443/mrs/sakilajactor 0 » 0

eV e : L Search {

rel”: "self",

- *: "ht i/ : : i / /24"
MYSQL SHELL FOR VS CODE href": "https://localhost:8443/mrs/sakila/actor/24

v DATABASE CONNECTIONS + B U & -- 1.

"actor_id": 24,
v T\ localhost 8.0 3 EER .
last_name": "STREEP",

v @ MySQL REST Service “first_name": “CAMERON®,

v /mrs "last_update”: "2006-02-15 04:34:33.000000"

v (@) sakila (/sakila)

@ actor ' gyt pest object kst |
*I* mikezs-VI| {
Copy REST Object Request Path

rel”: “"self",

> MySQL Adi Open REST Object Reqest Path in Web Browser “href": "https://localhost:8443/mrs/sakila/actor/25"
> B hw }
: : Dump REST Object To JSON File...
> B informatior 2 o 1.
i "actor_id": 25,
> B performan¢ Delete REST Object “last_name": "BLOOM"
- - '
v B sakila “first_name": "KEVIN",
v @ Tables "last_update”: "2006-02-~15 04:34:33.000000"
> actor 1.
N | > address pimitn 28,
b\ . e
> category offset”: 0,
- “hasMore": true,
> E city “count": 25§,
> countr “links": [
E y Show All Command {
mer
> [@ custome “rel": "self",
> [ film Open File or Folde "href": "https://localhost:8443/mrs/sakila/actor/"
> [ film_actor }
S film ecatennrv Open Recen { " ", u .
“ ORACLE CLOUD INFRASTRUCTURE eliy G xxe
New Untitled Text Fili "href": “"https://localhost:8443/mrs/sakila/actor/?offset=25"
> @ mysqltooling (us-ashburn-1) }

> MYSQL SHELL TASKS
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TypeScript integration

TypeScript

« JavaScript With Syntax For Types
« VS code for MySQL can report errors when the types don't match

Integration allows interactive execution of TypeScript code inside a DB Notebook.

- Makes working with the MySQL REST Service easier
- Is available within the DB Notebooks

RESTful development specific

« TypeScript SDK is updated in real time as REST service involves
- Allows instant prototyping of REST queries using the Client APl inside VS Code
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Data driven application development

W, LocalHost83 x & sak

o [ DB Notebook
cccccccc

Query builder support to read and write data

Loved by developers « ¥ oo e

) Welcome T\, LocalHost83 X

Editor: [k DB Notebook

e Intuitive

« Automated - R
« Type safe PR ais Eodssntar tx Srecuta Tha
* Autocomplete S bt

° View resu]ts myService.sakila.actor.

@ edit

@ findFirst

@ findMany

& findUnique

@ findUniqueOrThrow
2 rest

&2 schema



REST APIs for

e Create

« createMany

« findFirst

« findUnique

« findUniqueOrThrow
« findMany

« delete

« deleteMany

« update

« updateMany

myService.sakila.city.findFirst({ select: { lastUpdate: false, country: { lastUpdate: false } } })

{

}

myService.sakila.actor.findFirst({ select:
{
{
"links": [
{
"rel": "self",
"href": "/myService/sakila/actor/58"
}
1,
"filmActor": [
{
“film": {
"title": "BACKLASH UNDEFEATED"
}
}I
{
"film": {
"title": "BETRAYED REAR"

"city": "A Corufia (La Corufa)",
"links": [
{
"rel": "self",
"href": "/myService/sakila/city/1"
}
1,
"cityId": 1,
"country": {
"country": "Spain",
"countryId": 87
},
"countryId": 87

['filmActor.film.title']

https://dev.mysql.com/doc/dev/mysql-rest-service/latest/sdk.html
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Learn by example
Includes PWA demo app

mfrank@mnfrank-mac mrs_notes % npm install
@vitest/coverage-c8@0.25.6: vB coverage is moved to @vitest/coverage-v8 package

#) # reify:object.assign: GET 200 https://registry.npmjs.org/object.assign/-/object

Showcases features
* Of the MySQL REST Service

Deployed directly
* From with VS Code

N O es o fotes

Upload and serve the application

. Powered by the Q (I
* Using MySQL Routers MySQL REST Service.
Shopping List
This example implements a simple note taking 2/14/24 Bread Butter Shopping List
application that allows note sharing between its users.
Work ToDo - Bread
2114/24 Finish Presentation - Butter

Sign in with MRS

mike (>
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3 - Supporting JavaScript dev
inside the MySQL server

Decision
Support
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JavaScript applications with MySQL J S

JavaScript Applications are popular

- Powerful for light weight front-end and server-side applications
Handles data-intensive use cases

- Data Validation

- JSON & String processing / Formatting

- Data Cleansing / Transformation

- Minimize data movement between server and clients

38 Copyright © 2024 Oracle and/or its affiliates E




Streamline using Procedural programs
inside Database

Handle Data-intensive app functionality inside the database server

Minimize Data movement
Reduce Cost

Improve Security

ETL (Extract, Transform, and Load) to simpler ELT (Extract, Load, Transform) data
pipelines - the modern data warehouse approach
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MySQL Stored Programs - SQL vs JavaScript

SQL Stored Procedures

JavaScriipt Stored Programs

Expressiveness

Efficiency

Ecosystem

Availability of developers

Reusable 3rd Party libraries

X

Hard to use, lacks basic constructs like
containers (arrays, maps)

Challenging to optimize due to interpreted code

Insufficient: Lacks support from IDEs, debuggers,
testing frameworks, ...

Few experienced programmers
Especially with MySQL Ecosystem

Few, mostly code examples
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Highly expressive and robust

Many JS code analysis tools.
JavaScript apps are fast and optimized by GraalVM

Massive ecosystem of tools for developers of
JavaScript applications

13.8 M Developers
The most popular developer language

Thousands




JavaScript

JavaScript
HTML/CSS

SQL
Ubiquitous
* One of the most used language by developers*
« > 098% of all web pages use JavaScript**

Python

TypeScript

Java

Multiple Runtimes <
« Supportin all major web browsers Bash/Shell
« Massively used server-side runtimes PHP
* Node.js "
 Deno

C

PowerShell

Development Eco-system
* Npm contains > 2 million free to use JavaScript packages™**
« >10 million users use the npm package manager

Go

* Stack Overflow 2024 survey
** https://w3techs.com/technologies/details/cp-javascript
*** https://www.npmjs.com/
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Defining JavaScript stored programs

: ged_Jjs (a , b )
Simple Syntax _ JAVASCRIPT AS $%
 LANGUAGE clause now allows JavaScript

« String quoting mechanism to enclose non-SQL language [x, y] = [ (a),

« AS$$..$%
« AS $JavaScript$ ... $JavaScript$

(y) [x, yl = [y, x % yl;

Function Environment
« No function redefinition in JavaScript required
« SQL argument identifiers directly available in JavaScript

Auto Type-Conversion
Transparent MySQL < JavaScript type conversion
Supports all variations of INT, FLOATS, DATETIME, VARCHAR (utf8mb4)
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JavaScript inside SQL

SELECT

« Use anywhere where SQL stored functions can be used

« Expressions, Projection, WHERE clause, GROUP-BY, JOIN,
ORDER BY, HAVING etc.

DMLs, DDLs, VIEWs

« Supportinside DMLs (INSERT, UPDATE, DELETE, ...)
« DDLs including CREATE TABLE AS SELECT

» Support inside VIEWs

Interoperability
« Invoke JavaScript & SQL functions and Programs inside
existing SQL stored functions or procedures

« Chain JavaScript & SQL stored functions together using input

/ output arguments
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coll, col2, gcd js(coll,col2)
my table
gcd _js(coll, col2) > 1
gcd _js(coll, col2);
gcd table
gcd js(coll,col2)

my table;

gcd table
gcd js(coll,col2)
my table;




SQL inside JavaScript

Statement Types

Simple SQL statements
Prepared statements with bind parameters

Data Access API

Execute SQL inside JavaScript using XDevAPI

Seamless MySQL < JavaScript type conversion for query

results

Session State

44

Continue transactions inside JavaScript

Access all session state inside JavaScript such as session

variables & temporary tables
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CREATE PROCEDURE gen random_age (IN row_count INT) LANGUAGE
JAVASCRIPT AS $%

insertStatement = . (O

"); ( j = 0; j < row_count;

j++) {

random_age = . (
insertStatement.
}
$$

() * 100);

(random_age): 0;

CREATE PROCEDURE average age (OUT avg age FLOAT) LANGUAGE
JAVASCRIPT AS $%
age _sum = @, count = O;
selectStatement = .
)5
result = selectStatement
(row = result 0O)) {
age sum += row[@]; count++;

(), row = null;

}

avg_age = age_sum / count;

$$




Debugging simplified

Standard Streams

» Access language standard output and error streams
inside MySQL

Error Handling

« Translates unhandled JavaScript exceptions into
MySQL errors

« Allow access to JavaScript stack traces in case of
unhandled runtime error

« Translates MySQL errors and warnings into
JavaScript exceptions while executing SQL
statements inside JavaScript
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division ( a 5 b
) JAVASCRIPT AS $%
validate(num) {
("validating input value: ", num);
(num === 9) ("Division by Zero!");

}
validate(b);
result = a / b;

$$

division( 5, @, @res);
Division by Zero!

("stdout");
validating input value: ©

("stack_trace"); <js>
validate(division:9:187-214)
<js> division(division:11:222-232)
<js> :anonymous(division:15:256-265)




JavaScript inside MySQL Server

MySQL Server
JavaScript GraalVM
Execution Engine Managed Heap
Works seamlessly with: sQL :
y Execution User JavaScript
* InnoDB

Engine Code

SQL Query

| Parser Execution T

 HA / Replication

« HeatWave Analytics
* HeatWave AutoML !
« HeatWave AutoPilot N Language Runtime

| DB :
e HeatWave Lakehouse S't‘::age

Code

J

Isolated
region

Optimizer

Sandboxing

HeatWave / Lakehouse / AutoML
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JavaScript Stored Programs: Key Benefits

03 04 05

Reduce data Includes GraalVM Integrates with

O1 02

Express complex Push data-

movement cost Enterprise Edition MySQL HeatWave
optimizations at no
additional cost

logic in database intensive

using JavaScript application logic
inside the database
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MySQL for Developers License

FREE DOWNLOAD OF MYSQL ENTERPRISE EDITION FROM OTN

Full Access to MySQL Enterprise Edition
« Enterprise Server
« Backup

* Router

« Shell

- Connectors

« JavaScript

Learn, Develop, Prototype

MySQL Enterprise
Masking

De-identify, Anonymize
Sensitive Data

=

MySQL Enterprise
Firewall
Block SQL Injection

Attacks, Intrusion
Detection

: ‘

&)

MySQLEterprise
TDE

AES 256 encryption, Key
Management

JO=
MySQL Enterprise
Audit

User Activity Auditing,
Regulatory Compliance

MySQL Enterprise
Authentication

External Authentication
Modules

MySQL Enterprise
Thread Pool

Performance & Scalability
for enterprise workloads

Download Now

https://www.oracle.com/mysql/technologies/mysql-enterprise-edition-downloads.html

%

MySQL Enterprise
Encryption
Public/Private Key

Cryptography, Asymmetric
Encryption

=

MySQL Enterprise
Backup

Secure Backups, AES 256
encryption




T T CLOUD NATIVE

L. o COMPUTING FOUNDATION

4 - MySQL Kubernetes
Operator

- Provides a consistent environment across

development, testing, and production

- Allows developers to focus on code changes
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© T CLOUD NATIVE
Kubernetes L. .J COMPUTING FOUNDATION

A portable, extensible, open-source platform for managing
containerized workloads and services, that facilitates both
declarative configuration and automation.

Kubernetes Operator

Method of automatically deploying and managing a service.

Goals of an operator:

« Deployment

« Configuration

« Self-healing

« Backup & Restore

« Observability

« Using Kubernetes custom resources

Both Kubernetes Operator

& MySQL InnoDB Cluster

share a common goal to make it easier to
deploy, automate and manage a service.

https://www.oracle.com/news/announcement/oracle-expands-support-for-open-source-community-2023-11-07/
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Streamlining with Kubernetes

MySQL maintains container images

- Modern container based development model

« Kubernetes MySQL operator seamlessly
streamlines

. Containerized to Containerized
. Dev to QA
« QA to Production
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MySQL Operator

- Automated deployment and management

- Server - Rolling upgrades

- Router - Minimizes downtime

- HA/DR - Configuration Management
- Self-healing - Database Cloning
- Backup & Restore to/from - Private container registries

- Object Stores - CNCF cert-manager support
- Scaleup/Scaledown - Enterprise Edition

https://dev.mysqgl.com/doc/mysql-operator/en/
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MySQL Operator for
Kubernetes Architecture

Uses Controllers

» Manage the life-cycle of containerized
workloads

« Workload run as Pods

A MySQL Operator is
« Software running inside the Kubernetes cluster

« |Interacts with the Kubernetes API to observe
resources and services to assist with the life-
cycle management.

Via Kubernetes controllers the operator
configures MySQL

« MySQL Servers
«  MySQL Replication (using Group Replication)
« MySQL Router
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Application
Connector
Ingress
Kubernetes
Cluster
Application Application
(pod) (pod)
Connector Connector

InnoDBCluster

Kubernetes Service
(load balancer)

-9

Deployment l 17
ReplicaSet
eplicaSe MySQL
E— Router —

StatefulSet

1
X Protocol
Notifications

MySQL Service
(DNS-SRV)

O
O—M™

Kubernetes kubectl
Control Plane

Deployment

A
i
1
I
| __XProtocol

Notifications

_____ —=

MySQL Operator

—d_y (mysqlsh)

*****************

e

|

|

| —
|
|

e E—

|

|

|

|

|

)

= = =
[ v [(=]||o=—=== v —
= = =
MySQL Volume  MySQL Volume MySQL  Volume
Server Server Server
Secondary Primary Secondary ©

Group Replication

Backup Job Cloud Object
(mysqlsh) Storage (Oracle
‘ ! OCl, AWS S3, ..)
. MySQLBackup :
| |
—O_-
- M
: Backup Job  Volume User
|

(mysgish)  (tmp)

_________________

Specified Volume



https://kubernetes.io/docs/concepts/workloads/
https://kubernetes.io/docs/concepts/workloads/pods/
https://kubernetes.io/docs/concepts/extend-kubernetes/operator/

LERe 0 ot RE
Install the Kubernetes Extension

Kubernetes
e e e i e Edit your manifest file
- Open Command Pallette

M e e B Run Kubernetes Create

Visual Studio Code Kubernetes Tools

A Vincal Sudio Code extermson for inteo

Configuring

https://marketplace.visualstudio.com/items?itemName=ms-kubernetes-tools.vscode-kubernetes-tools
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vim sample-cluster.yaml

apiVersion:
2 kind:
3 metadata:
name:
stringbata:
rootUser:
rootHost:
rootPassword:

apiVersion:
kind:

metadata:

Detfine

secretName:
tisUseSelfSigned: 1t

using
YAML

backupProfiles:
- name:
dumpInstance:
storage:

ociObjectStorage:

bucketName:
credentials:

backupSchedules:
- name: u
schedule:
deleteBackupData:

backupProfileName:
enabled:

Copyright © 2024, Oracle and/or its affiliates. All rights reserved.
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File Edit Selection View Go Run Terminal Help
KUBERNETES I' ic-mycluster.yaml X

v CLUSTERS I' icmycluster.yaml > [ apiVersion

LIdEIIRDEI VILED

com.oracle.mysqgl.v2.InnoDBC v2@innodbcluster.json

ingressrouteudps
ingressroutes
serverstransports
middlewaretcps

middlewares B — s
PullPolicy":"IfNotPresent","instances":3

tlsoptions
ingressroutetcps
clusterkopfpeerings
kopfpeerings
mysqlbackups

{ Vv VvV vV V Vv V VvV VvV Vv Vv

innodbclusters
mycluster
> Helm Releases
v HELM REPOS
ek longhorn
dl istio
4l zfs-provisioner 1 uid: 78db O-C 9c2-aadb-f5ead840dd24
&l mojo2600
&l p8on
sl mysql-operator
v mysql-innodbcluster
2.1.2
2.0.13
v mysql-operator
2.1.2
2.0.13
> el pascaliske

> dal bitnami
“ CLOUDS

> k3d




spec:

containers:

- name.:

Create complete image: {
Environment Stack imagePullPolicy:
with Kubernetes : ports:

containerPort:
For example env:
Adding WordPress to - name: W
MySQL value:

— ndmt*:

valueFrom:
Defining the appdev ecosystem secretKeyRef:
name :
Key:
name :
valueFrom:
secretKeyRef:
name :
key:

58  Copyright © 2024, Oracle and/or its affiliates. All rights reserved. name: w

value-»*



Conclusion

\
\ c?

Equipped with these Increase efficiency
next generation tools and productivity
Developers can Automate tasks

Focused App Dev

Integrated documentation
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Improve quality

Automated checks
Testing environment

Simplify architecture

Reduce Time to
Market

Shortened development time

Quickly iterate
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