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Preface

About This Book

TheWordPress Block Editor (codenamed Gutenberg) has fundamentally trans-
formed how developers and content creators interact with WordPress. What
began as a new content editor has evolved into the foundation of the entire
WordPress experience, touching everything from post editing to site cus-
tomization, theme development, and enterprise solutions.

“WordPress Blocks and Editor: A Comprehensive Guide” is written for
developers who want to master this modernWordPress paradigm. Rather than
treating the Block Editor as just another feature, this book approaches blocks
as the fundamental building units of the WordPress ecosystem—a perspective
that aligns with WordPress’s own direction and future.

Who Should Read This Book

This book is primarily aimed at:

• WordPress developers seeking to modernize their skill set
• Front-end developerswhowant to extendWordPresswith customblocks
• Theme developers transitioning to Full Site Editing and block themes
• Agency developers implementing enterprise-grade WordPress solutions
• Technical team leads planning WordPress architecture projects

While some sections are accessible to ambitious beginners, the book as-
sumes a working knowledge of WordPress, modern JavaScript (including React
basics), and general web development principles.

What You’ll Need

To get the most out of this book, you should have:
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• WordPress Experience: Comfortable with WordPress development,
themes, and plugins

• JavaScript Knowledge: Understanding of ES6+ features, modules, and
basic React concepts

• Development Environment: Node.js, npm, and a code editor set up for
modern JavaScript development

• Command Line Familiarity: Basic comfort with terminal/command
prompt operations

• Web Development Fundamentals: HTML, CSS, and understanding of
REST APIs

How This Book Is Organized

The book follows a progressive structure that builds from fundamental con-
cepts to advanced implementations:

Chapters 1-2: Foundations and UnderstandingWe begin by understanding
the Block Editor ecosystem, its architecture, and the fundamental concepts
that power modern WordPress development. Chapter 2 covers block editor
fundamentals specifically for developers.

Chapters 3-4: Block Development Chapter 3 covers extending and cus-
tomizing core blocks through variations, styles, and filters—essential skills
for efficient development. Chapter 4 dives into advanced block development
patterns with modern tools and best practices.

Chapters 5-6: Patterns, Templates, and Themes Chapter 5 explores ad-
vanced block patterns and templates, while Chapter 6 covers block themes and
Full Site Editing—the new standard for WordPress site development.

Chapters 7-8: Performance and Accessibility These chapters focus on
block performance optimization and accessibility in the block editor—critical
considerations that separate professional WordPress development from hobby
projects.

Chapters 9-10: Enterprise and Practical ImplementationChapter 9 covers
enterprise block development patterns, while Chapter 10 provides a compre-
hensive practical example building the TechCorp Learning Platform.

Chapters 11-12: Modern Workflow and Future Directions Chapter 11 ex-
plores mastering the modern WordPress developer workflow, and Chapter 12
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provides reflection on the journey and future directions of WordPress block
development.

Each chapter combines conceptual understanding with practical examples.
Code samples are provided in modern JavaScript/JSX and PHP, following
WordPress coding standards as of June 2025.

Using Code Examples

All code examples in this book are available in the accompanying GitHub repos-
itory. The examples followWordPress coding standards and best practices, and
have been tested with the latest versions of WordPress available at the time of
writing.

You arewelcome to use the code in your projects, though proper attribution
is appreciated. If you discover improvements or find issues with the examples,
please submit feedback or contributions to help improve the resource for the
community.

Staying Up to Date

WordPress and the Block Editor ecosystem evolve rapidly. While this book
captures the state of the art as of June 2025, the fundamentals and patterns
explored will remain relevant even as specific APIs evolve. To stay current:

1. Follow the Make WordPress Core blog
2. Join theWordPress Slack community, particularly the#core-editor chan-

nel
3. Watch the WordPress GitHub repositories
4. Participate in WordPress community events and WordCamps
5. Follow the WordPress Developer Blog for the latest updates and best

practices

The companion code repository will be maintained with updates for major
WordPress releases and API changes that affect the examples in this book.

https://make.wordpress.org/core/
https://make.wordpress.org/chat/
https://github.com/WordPress/
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The journey to master WordPress block development is both challenging and
rewarding. As the platform evolves, those who understand its fundamentals and
embrace its direction will be best positioned to build the next generation of web
experiences. Let’s begin that journey together.



Disclaimer

AI Assistance and Content Creation

This book was created with the assistance of artificial intelligence (AI) technol-
ogy. AI has played a significant role in drafting and structuring the content,
conducting extensive research, and generating code examples.

The author has made editing, reviewing, and refinement his primary re-
sponsibility to ensure accuracy, coherence, and readability. The author has
also made every effort to verify the information contained within this book.
However, he bears no responsibility for any inaccuracies, errors, or omissions
that may remain, and apologizes for them.

Technical Accuracy and Version Compatibility

The information in this book is based on WordPress versions 6.4 through 6.6
as of June 2025. WordPress and its Block Editor ecosystem evolve rapidly, and
some features, APIs, or best practices may change after publication. Readers
should:

• Verify current WordPress documentation for the latest API specifications
• Test all code examples in their specific environment before production
use

• Check for deprecated functions or updated best practices
• Consult the official WordPress Developer Handbook for the most current
information

Code Examples and Implementation

All code examples provided in this book are for educational purposes and
should be thoroughly tested before use in production environments. While
every effort has been made to ensure code quality and security:
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• Code examples may require adaptation for specific use cases
• Security considerations may vary based on your implementation context
• Performance implications should be evaluated for your specific require-
ments

• Backup your site before implementing any code from this book

Professional and Educational Use

This book is intended for educational and professional development purposes.
It should not be considered as:

• Official WordPress documentation or guidance
• A substitute for professional development consultation
• A guarantee of specific outcomes or results
• Legal or business advice regarding WordPress implementations

Community Feedback and Corrections

Readers are strongly encouraged to:

• Report any inaccuracies, errors, or outdated information they discover
• Share improvements or alternative approaches through community
channels

• Use this book as a starting point for further exploration and research
• Contribute to the broader WordPress community’s knowledge base

Limitation of Liability

The author and publisher disclaim any liability for:

• Direct or indirect damages resulting from the use of information in this
book

• Compatibility issues with specific WordPress installations or hosting
environments

• Security vulnerabilities that may arise from code implementation
• Business decisions made based on the content of this book
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Acknowledgment of Rapid Evolution

The WordPress ecosystem, particularly the Block Editor, continues to evolve
at a rapid pace. Features discussed in this book may be enhanced, deprecated,
or replaced in future WordPress releases. Readers should stay informed about
WordPress development through:

• Official WordPress development blogs and announcements
• WordPress community forums and discussions
• Regular updates to WordPress core and related documentation

Final Responsibility

The final interpretation, adaptation, and application of the content are the sole
responsibility of the reader. Readers should exercise professional judgment
and conduct appropriate testing before implementing any concepts, code, or
strategies discussed in this book.

* * *

Last updated: June 2025

* * *
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Conventions Used in This Book
To make information easy to find and understand, this book uses consistent
formatting conventions throughout.

Code Examples

Code blocks are formatted as follows:

1 // JavaScript example
2 import { registerBlockType } from '@wordpress/blocks';
3 import metadata from './block.json';
4 import Edit from './edit';
5 import Save from './save';
6
7 registerBlockType(metadata.name, {
8 ...metadata,
9 edit: Edit,
10 save: Save,
11 });

1 // PHP example
2 function my_plugin_register_block_pattern_categories() {
3 register_block_pattern_category(
4 'my-plugin',
5 array('label' => __('My Plugin Patterns', 'my-plugin'))
6 );
7 }
8 add_action('init', 'my_plugin_register_block_pattern_categories');

When specific portions of code require attention, we highlight them:
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1 // The key property is highlighted
2 const attributes = {
3 content: { // ← Standard attribute
4 type: 'string',
5 source: 'html',
6 selector: 'p',
7 default: '',
8 },
9 alignment: { // ← This attribute controls text alignment
10 type: 'string',
11 default: 'none',
12 }
13 };

Inline code like wp.data.select('core/editor') appears in a
monospaced font.

File Paths and Organization

When referencing file structure, we use the following convention:

1 my-block-plugin/
2 ├── build/ # Compiled assets
3 ├── src/
4 │ ├── blocks/ # Block implementations
5 │ │ └── my-block/ # Individual block folder
6 │ │ ├── index.js # Block registration
7 │ │ ├── edit.js # Edit component
8 │ │ ├── save.js # Save component
9 │ │ └── editor.scss # Editor-only styles
10 │ └── index.js # Main entry point
11 ├── block.json # Block metadata
12 └── my-block-plugin.php # Plugin entry point

Terminal Commands and Output

Terminal commands appear in the following format:



Conventions Used in This Book 10

1 # Create a new block plugin
2 npx @wordpress/create-block my-custom-block --template=typescript

Commands that should be run from a specific directory are prefixed with
that context:

1 # From your plugin directory
2 npm run build

Command output is shown with a different background:

1 > my-custom-block@1.0.0 build
2 > wp-scripts build
3
4 Compiled successfully in 2.3s

API Reference Format

When presenting API methods, we use this format:

registerBlockType( name, settings ) Registers a new block type.

Parameters:

• name (string): The block name, including namespace
• settings (Object): The block settings object

Returns:

• (Object): The registered block type settings

Example:
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1 registerBlockType('my-plugin/custom-block', {
2 title: 'Custom Block',
3 category: 'widgets',
4 // ... other settings
5 });

Notes and Warnings

Throughout the book, you’ll find notes and warnings that provide additional
context:

Note: These highlight important information or tips that comple-
ment the main text.

Best Practice: These suggest recommended approaches based on
industry standards and WordPress community guidelines.

Warning: These alert you to potential problems or common pitfalls.

Compatibility Note: These indicate version-specific behavior or
backward compatibility issues.

Key Concepts

When introducing important concepts, we use this formatting:

Block API: The foundation of the WordPress Block Editor, providing inter-
faces for block registration, attributes, and rendering.

Full Site Editing (FSE):The extension of block editing from content to entire
site structures, including templates and global styles.

Browser and Operating System Instructions

When providing step-by-step instructions:

1. Steps are numbered for clarity
2. UI elements appear in bold
3. Input text appears in monospace
4. Keyboard shortcuts appear as: + (Windows/Linux) or + (macOS)
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Cross‐References

When referencing other sections of the book, we use the following format:

• See Chapter 3, “Extending and Customizing Core Blocks” for core block
modification techniques

• For performance optimization techniques, refer to Chapter 7, “Block
Performance Optimization”

Version Information

This book covers WordPress 6.4 through 6.6 (as of June 2025). When version-
specific information is provided, it’s clearly marked:

WordPress 6.5+: This feature requires WordPress 6.5 or higher.

* * *

By following these conventions consistently throughout the book, we aim to
make the content more accessible and easier to understand, regardless of your
learning style or level of experience with WordPress development.



Key Sources and References

Official WordPress Developer Resources

• Block Editor Handbook
• WordPress Developer Documentation
• Theme Developer Handbook
• Plugin Developer Handbook
• WordPress Block Editor API Reference
• WordPress REST API Handbook
• WordPress Coding Standards

WordPress Core & Gutenberg Repositories

• WordPress Core GitHub Repository
• Gutenberg GitHub Repository
• WordPress Package Registry
• Theme Experiments Repository

WordPress Developer Community

• Make WordPress Core
• Make WordPress Accessibility
• WordPress Developer Blog
• Gutenberg Times
• WordPress Core Component Meetings
• WordPress Developer Slack
• WordPress StackExchange
• WordCamp presentations and videos

https://developer.wordpress.org/block-editor/
https://developer.wordpress.org/
https://developer.wordpress.org/themes/
https://developer.wordpress.org/plugins/
https://developer.wordpress.org/block-editor/reference-guides/
https://developer.wordpress.org/rest-api/
https://developer.wordpress.org/coding-standards/
https://github.com/WordPress/WordPress
https://github.com/WordPress/gutenberg
https://developer.wordpress.org/block-editor/reference-guides/packages/
https://github.com/WordPress/theme-experiments
https://make.wordpress.org/core/
https://make.wordpress.org/accessibility/
https://developer.wordpress.org/news/
https://gutenbergtimes.com/
https://make.wordpress.org/meetings/
https://make.wordpress.org/chat/
https://wordpress.stackexchange.com/
https://wordpress.tv/
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Accessibility References

• Web Content Accessibility Guidelines (WCAG) 2.1
• WordPress Accessibility Handbook
• Inclusive Components
• WAI-ARIA Authoring Practices

Performance Tools and References

• Web Vitals
• Performance API Documentation
• Chrome DevTools Performance Panel
• WordPress Performance Team

* * *

This book integrates the latest information from official WordPress documen-
tation with practical experience and real-world implementation strategies as
of May 2025. All code examples conform to WordPress coding standards and
best practices for block development.

* * *

“WordPress Blocks and Editor: A Comprehensive Guide” is written for developers
seeking to master modern WordPress development techniques through the block
editor paradigm. From individual block creation to enterprise-scale implemen-
tations, this guide provides practical insights, code examples, and best practices
to help you build powerful, accessible, and performant WordPress experiences.

https://www.w3.org/TR/WCAG21/
https://make.wordpress.org/accessibility/handbook/
https://inclusive-components.design/
https://www.w3.org/WAI/ARIA/apg/
https://web.dev/vitals/
https://developer.mozilla.org/en-US/docs/Web/API/Performance_API
https://developer.chrome.com/docs/devtools/evaluate-performance/
https://make.wordpress.org/performance/
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* * *

Introduction to WordPress Blocks and the Block Editor

The WordPress Block Editor, originally codenamed Gutenberg, represents one
of the most significant transformations in WordPress’s history. By April 2025,
what began as a simple replacement for the classic TinyMCE editor has evolved
into the foundational architecture that powers WordPress’s entire interface,
from content creation to complete site building.

At its heart, the Block Editor introduces a revolutionary concept: breaking
content into modular, reusable “blocks.” Each block represents a discrete
piece of content or functionality—from a simple paragraph of text to complex
interactive components like image galleries, contact forms, or custom business
widgets. This modular approach provides unprecedented flexibility while
maintaining a structured, semantic content model that benefits both content
creators and developers.

Think of blocks as LEGO pieces for the web. Just as LEGO blocks can
be combined in countless ways to create everything from simple structures
to complex architectural marvels, WordPress blocks can be assembled, rear-
ranged, and customized to create any type of web experience imaginable. The
key difference is that WordPress blocks are intelligent—they understand their
content, maintain their formatting, and can adapt to different contexts while
preserving their functionality.

This paradigm shift has profound implications for WordPress development.
Instead of building monolithic themes and plugins that control entire page
layouts, developers now create focused, reusable components that users can
combine and customize through an intuitive visual interface. This approach
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democratizes web design while providing developers with powerful tools to
create sophisticated functionality.

As we explore theWordPress Block Editor ecosystem throughout this book,
you’ll discover how this architecture enables both developers and content cre-
ators to build sophisticated web experiences without sacrificing WordPress’s
core commitments to accessibility, performance, and backward compatibility.

The Evolution of WordPress Editing

Understanding where the Block Editor came from helps us appreciate where
it’s going. WordPress’s editing experience has undergone several major trans-
formations, each addressing the limitations of its predecessor while expanding
the platform’s capabilities.

The TinyMCE Era (2003-2018): For over fifteen years, WordPress relied
on TinyMCE, a rich text editor that provided a single, large text area for
content creation. While functional, this approach had significant limitations.
Content was stored as HTML soup, making it difficult to maintain consistent
formatting across themes. Complex layouts required HTML knowledge or
shortcodes, creating barriers for non-technical users. Most importantly, the
editing experience bore little resemblance to how content would actually
appear on the frontend.

Gutenberg Phase 1 (2018-2020): The introduction of the Block Editor
marked a fundamental shift in WordPress’s approach to content creation.
Instead of a single text field, content became a collection of structured blocks.
This phase focused on replacing the post and page editing experience, intro-
ducing core blocks for common content types and establishing the founda-
tional APIs that would support future development.

Gutenberg Phase 2 (2020-2022): The second phase expanded block editing
beyond post content to include widgets and customization areas. The intro-
duction of the Widget Editor and the beginning of Full Site Editing capabilities
demonstrated the Block Editor’s potential as a comprehensive site-building
tool.

Full Site Editing Era (2021-2023): WordPress 5.9 introduced Full Site Edit-
ing, allowing users to edit entire site templates using blocks. This represented
a complete reimagining of WordPress theme development, moving from PHP-
based templates to block-based compositions that users could modify through
the visual editor.
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Collaborative Editing (2023-2025): Recent developments have focused on
enabling real-time collaborative editing experiences, allowing multiple users
to work on the same content simultaneously. This has required sophisticated
conflict resolution and state synchronization systems.

Advanced Block Workflows (2025): The current phase emphasizes de-
veloper experience improvements, performance optimizations, and the in-
troduction of application-like functionality through advanced APIs like the
Interactivity API and Block Bindings API.

This evolution reflectsWordPress’s journey from a simple blogging platform
to a comprehensive web application framework, with blocks serving as the
fundamental building units for all user interfaces and content structures.

Core Concepts of Block Architecture

Understanding the Block API

Before diving into specific implementation details, it’s essential to understand
what the Block API actually is and why it exists. The Block API is WordPress’s
standardized system for defining, registering, andmanaging blocks. Think of it
as the “language” that WordPress uses to understand what blocks are available,
how they should behave, and how they should render their content.

The Block API serves several critical functions. First, it provides a consistent
interface for block registration, ensuring that all blocks follow the same pat-
terns regardless of their complexity or origin. Second, it handles the complex
task of serializing and deserializing block data, converting between the visual
editing experience and the stored HTML representation. Third, it manages the
relationship between blocks and the broader WordPress ecosystem, including
themes, plugins, and user permissions.

Understanding the Block API is crucial because it forms the foundation
for everything else in block development. Whether you’re creating a simple
text block or a complex interactive component, you’ll be working within the
constraints and capabilities defined by this API. The good news is that the
API has been designed to be both powerful and approachable, with sensible
defaults that handle common use cases automatically.

The Block API has evolved significantly since its introduction. Version 3,
introduced in WordPress 6.3, represents the current standard and includes
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improvements in performance, developer experience, and functionality. When
you see "apiVersion": 3 in block.json files, you’reworkingwith the latest and
most capable version of the API.

Block Registration Made Simple

Block registration is the process of telling WordPress about your block—
what it’s called, what it does, and how it should behave. Modern WordPress
development has standardized on a declarative approach using block.json
files, which serve as the single source of truth for block configuration.

Here’s a comprehensive example of a well-structured block.json file:

1 {
2 "apiVersion": 3,
3 "name": "my-plugin/enhanced-paragraph",
4 "title": "Enhanced Paragraph",
5 "category": "text",
6 "icon": "format-quote",
7 "description": "A paragraph block with enhanced styling options and inter\
8 active features.",
9 "keywords": ["text", "paragraph", "content"],
10 "version": "1.0.0",
11 "textdomain": "my-plugin",
12 "attributes": {
13 "content": {
14 "type": "string",
15 "source": "html",
16 "selector": "p",
17 "default": ""
18 },
19 "showBorder": {
20 "type": "boolean",
21 "default": false
22 },
23 "borderColor": {
24 "type": "string",
25 "default": "#000000"
26 },
27 "highlightOnHover": {
28 "type": "boolean",
29 "default": false
30 }
31 },
32 "supports": {
33 "html": false,
34 "color": {
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35 "background": true,
36 "text": true,
37 "link": true
38 },
39 "spacing": {
40 "margin": ["top", "bottom"],
41 "padding": true
42 },
43 "typography": {
44 "fontSize": true,
45 "lineHeight": true
46 }
47 },
48 "example": {
49 "attributes": {
50 "content": "This is an example of the Enhanced Paragraph block wi\
51 th custom styling options.",
52 "showBorder": true,
53 "borderColor": "#0073aa"
54 }
55 },
56 "editorScript": "file:./build/index.js",
57 "editorStyle": "file:./build/index.css",
58 "style": "file:./build/style-index.css"
59 }

The corresponding JavaScript registration becomes remarkably simple:

1 import { registerBlockType } from '@wordpress/blocks';
2 import { useBlockProps, RichText, InspectorControls } from '@wordpress/block-\
3 editor';
4 import { PanelBody, ToggleControl, ColorPicker } from '@wordpress/components';
5 import { __ } from '@wordpress/i18n';
6 import metadata from './block.json';
7
8 // Import our edit and save functions
9 import Edit from './edit';
10 import Save from './save';
11
12 // Register the block using metadata from block.json
13 registerBlockType(metadata.name, {
14 ...metadata,
15 edit: Edit,
16 save: Save,
17 });

This approach offers several advantages. The block.json file serves as
documentation, making it easy to understand a block’s capabilities at a glance.
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It enables better tooling support, as development tools can parse the JSON
to provide autocomplete and validation. It also improves performance, as
WordPress can load block metadata without executing JavaScript.

The registration process also supports conditional registration, allowing
you to register blocks only when certain conditions are met:

1 // Server-side conditional registration
2 function register_my_blocks() {
3 // Only register if user has specific capability
4 if (current_user_can('edit_posts')) {
5 register_block_type(__DIR__ . '/build/enhanced-paragraph');
6 }
7
8 // Only register if specific plugin is active
9 if (is_plugin_active('woocommerce/woocommerce.php')) {
10 register_block_type(__DIR__ . '/build/product-showcase');
11 }
12 }
13 add_action('init', 'register_my_blocks');

Block Attributes and Data Flow

Block attributes define the datamodel for your block—they’re the variables that
store the block’s content and configuration. Understanding how attributes
work is crucial because they control how data flows between the editing
interface, the saved content, and the frontend display.

Attributes can be simple or complex, depending on your block’s needs. Here
are the main types you’ll encounter:

Simple Attributes store basic data types:
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1 {
2 "attributes": {
3 "title": {
4 "type": "string",
5 "default": "Default Title"
6 },
7 "count": {
8 "type": "number",
9 "default": 0
10 },
11 "isVisible": {
12 "type": "boolean",
13 "default": true
14 }
15 }
16 }

Source Attributes extract data from the block’s HTML content:

1 {
2 "attributes": {
3 "content": {
4 "type": "string",
5 "source": "html",
6 "selector": "p"
7 },
8 "imageUrl": {
9 "type": "string",
10 "source": "attribute",
11 "selector": "img",
12 "attribute": "src"
13 },
14 "linkText": {
15 "type": "string",
16 "source": "text",
17 "selector": "a"
18 }
19 }
20 }

Complex Attributes handle objects and arrays:
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1 {
2 "attributes": {
3 "items": {
4 "type": "array",
5 "default": []
6 },
7 "settings": {
8 "type": "object",
9 "default": {
10 "layout": "grid",
11 "columns": 3,
12 "showTitles": true
13 }
14 }
15 }
16 }

The data flow in blocks follows a predictable pattern. When a user edits
a block, changes are stored in attributes using the setAttributes function.
These attributes are then used to render both the editing interface and the
saved content. Here’s how this works in practice:

1 function Edit({ attributes, setAttributes }) {
2 const { content, showBorder, borderColor } = attributes;
3
4 // Update attributes when user makes changes
5 const onContentChange = (newContent) => {
6 setAttributes({ content: newContent });
7 };
8
9 const onBorderToggle = (newValue) => {
10 setAttributes({ showBorder: newValue });
11 };
12
13 const onBorderColorChange = (newColor) => {
14 setAttributes({ borderColor: newColor });
15 };
16
17 // Use attributes to render the editing interface
18 const blockProps = useBlockProps({
19 style: {
20 border: showBorder ? `2px solid ${borderColor}` : 'none'
21 }
22 });
23
24 return (
25 <>
26 <InspectorControls>



Chapter 1: Understanding the WordPress Block Editor Ecosystem 24

27 <PanelBody title={__('Border Settings', 'my-plugin')}>
28 <ToggleControl
29 label={__('Show Border', 'my-plugin')}
30 checked={showBorder}
31 onChange={onBorderToggle}
32 />
33 {showBorder && (
34 <ColorPicker
35 color={borderColor}
36 onChange={onBorderColorChange}
37 disableAlpha
38 />
39 )}
40 </PanelBody>
41 </InspectorControls>
42 <div {...blockProps}>
43 <RichText
44 tagName="p"
45 value={content}
46 onChange={onContentChange}
47 placeholder={__('Enter your content...', 'my-plugin')}
48 />
49 </div>
50 </>
51 );
52 }

Edit and Save Functions Explained

The Edit and Save functions are the heart of any block. The Edit function
defines how the block appears and behaves in the editor, while the Save
function determines how the block’s content is stored and displayed on the
frontend.

The Edit Function is a React component that renders the block’s editing
interface. It receives several important props:

• attributes: The current values of the block’s attributes
• setAttributes: A function to update attribute values
• clientId: A unique identifier for this block instance
• isSelected: Whether the block is currently selected
• context: Contextual data from parent blocks or the post

Here’s a comprehensive Edit function that demonstrates common patterns:
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1 import { useBlockProps, RichText, InspectorControls, BlockControls } from '@w\
2 ordpress/block-editor';
3 import { PanelBody, ToggleControl, RangeControl, ToolbarGroup, ToolbarButton \
4 } from '@wordpress/components';
5 import { __ } from '@wordpress/i18n';
6 import { useState, useEffect } from '@wordpress/element';
7
8 function Edit({ attributes, setAttributes, isSelected }) {
9 const { content, fontSize, showAnimation, animationDuration } = attribute\
10 s;
11 const [isAnimating, setIsAnimating] = useState(false);
12
13 // Handle animation preview
14 const triggerAnimation = () => {
15 setIsAnimating(true);
16 setTimeout(() => setIsAnimating(false), animationDuration * 1000);
17 };
18
19 // Update block props based on current state
20 const blockProps = useBlockProps({
21 className: `${showAnimation && isAnimating ? 'is-animating' : ''}`,
22 style: {
23 fontSize: `${fontSize}px`,
24 transition: showAnimation ? `all ${animationDuration}s ease` : 'n\
25 one'
26 }
27 });
28
29 return (
30 <>
31 {/* Block toolbar controls */}
32 <BlockControls>
33 <ToolbarGroup>
34 <ToolbarButton
35 icon="controls-play"
36 label={__('Preview Animation', 'my-plugin')}
37 onClick={triggerAnimation}
38 disabled={!showAnimation}
39 />
40 </ToolbarGroup>
41 </BlockControls>
42
43 {/* Inspector panel controls */}
44 <InspectorControls>
45 <PanelBody title={__('Typography Settings', 'my-plugin')}>
46 <RangeControl
47 label={__('Font Size', 'my-plugin')}
48 value={fontSize}
49 onChange={(value) => setAttributes({ fontSize: value \
50 })}



Chapter 1: Understanding the WordPress Block Editor Ecosystem 26

51 min={12}
52 max={72}
53 />
54 </PanelBody>
55 <PanelBody title={__('Animation Settings', 'my-plugin')}>
56 <ToggleControl
57 label={__('Enable Animation', 'my-plugin')}
58 checked={showAnimation}
59 onChange={(value) => setAttributes({ showAnimation: v\
60 alue })}
61 />
62 {showAnimation && (
63 <RangeControl
64 label={__('Animation Duration (seconds)', 'my-plu\
65 gin')}
66 value={animationDuration}
67 onChange={(value) => setAttributes({ animationDur\
68 ation: value })}
69 min={0.1}
70 max={3}
71 step={0.1}
72 />
73 )}
74 </PanelBody>
75 </InspectorControls>
76
77 {/* Block content */}
78 <div {...blockProps}>
79 <RichText
80 tagName="p"
81 value={content}
82 onChange={(value) => setAttributes({ content: value })}
83 placeholder={__('Enter your animated text...', 'my-plugin\
84 ')}
85 />
86 {isSelected && showAnimation && (
87 <div className="animation-preview-notice">
88 {__('Animation enabled - use toolbar button to previe\
89 w', 'my-plugin')}
90 </div>
91 )}
92 </div>
93 </>
94 );
95 }

The Save Function generates the HTML that will be stored in the database
and displayed on the frontend. It’s crucial that the Save function produces
consistent, semantic HTML:
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1 function Save({ attributes }) {
2 const { content, fontSize, showAnimation, animationDuration } = attribute\
3 s;
4
5 const blockProps = useBlockProps.save({
6 className: showAnimation ? 'has-animation' : '',
7 style: {
8 fontSize: `${fontSize}px`
9 },
10 'data-animation-duration': showAnimation ? animationDuration : undefi\
11 ned
12 });
13
14 return (
15 <div {...blockProps}>
16 <RichText.Content tagName="p" value={content} />
17 </div>
18 );
19 }

The key principle for Save functions is that they should be pure—given the
same attributes, they should always produce the same HTML output. This
ensures that blocks remain stable and don’t breakwhenWordPress or the block
plugin is updated.

Block Controls and User Interface

Block controls provide the interface through which users interact with and
customize blocks. WordPress provides several standardized control areas,
each designed for specific types of interactions.

Block Toolbar appears directly above the selected block and contains the
most frequently used controls:
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1 import { BlockControls } from '@wordpress/block-editor';
2 import { ToolbarGroup, ToolbarButton, ToolbarDropdownMenu } from '@wordpress/\
3 components';
4
5 <BlockControls>
6 <ToolbarGroup>
7 <ToolbarButton
8 icon="admin-links"
9 label={__('Add Link', 'my-plugin')}
10 onClick={handleAddLink}
11 isActive={hasLink}
12 />
13 <ToolbarButton
14 icon="editor-bold"
15 label={__('Bold', 'my-plugin')}
16 onClick={toggleBold}
17 isActive={isBold}
18 />
19 </ToolbarGroup>
20 <ToolbarGroup>
21 <ToolbarDropdownMenu
22 icon="align-left"
23 label={__('Alignment', 'my-plugin')}
24 controls={[
25 {
26 title: __('Align Left', 'my-plugin'),
27 icon: 'align-left',
28 onClick: () => setAlignment('left')
29 },
30 {
31 title: __('Align Center', 'my-plugin'),
32 icon: 'align-center',
33 onClick: () => setAlignment('center')
34 },
35 {
36 title: __('Align Right', 'my-plugin'),
37 icon: 'align-right',
38 onClick: () => setAlignment('right')
39 }
40 ]}
41 />
42 </ToolbarGroup>
43 </BlockControls>

Inspector Controls appear in the sidebar and provide access to detailed
settings:
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1 import { InspectorControls } from '@wordpress/block-editor';
2 import {
3 PanelBody,
4 TextControl,
5 SelectControl,
6 RangeControl,
7 ToggleControl,
8 ColorPalette
9 } from '@wordpress/components';
10
11 <InspectorControls>
12 <PanelBody title={__('Content Settings', 'my-plugin')} initialOpen={true}>
13 <TextControl
14 label={__('Custom CSS Class', 'my-plugin')}
15 value={customClass}
16 onChange={(value) => setAttributes({ customClass: value })}
17 help={__('Add custom CSS classes for styling', 'my-plugin')}
18 />
19 <SelectControl
20 label={__('Display Style', 'my-plugin')}
21 value={displayStyle}
22 options={[
23 { label: __('Default', 'my-plugin'), value: 'default' },
24 { label: __('Card', 'my-plugin'), value: 'card' },
25 { label: __('Minimal', 'my-plugin'), value: 'minimal' }
26 ]}
27 onChange={(value) => setAttributes({ displayStyle: value })}
28 />
29 </PanelBody>
30
31 <PanelBody title={__('Appearance', 'my-plugin')} initialOpen={false}>
32 <RangeControl
33 label={__('Border Radius', 'my-plugin')}
34 value={borderRadius}
35 onChange={(value) => setAttributes({ borderRadius: value })}
36 min={0}
37 max={50}
38 />
39 <ToggleControl
40 label={__('Show Shadow', 'my-plugin')}
41 checked={showShadow}
42 onChange={(value) => setAttributes({ showShadow: value })}
43 />
44 <ColorPalette
45 label={__('Background Color', 'my-plugin')}
46 value={backgroundColor}
47 onChange={(value) => setAttributes({ backgroundColor: value })}
48 />
49 </PanelBody>
50 </InspectorControls>



Chapter 1: Understanding the WordPress Block Editor Ecosystem 30

Inline Controls appear within the block content area for contextual editing:

1 // Example of inline link editing
2 import { URLInput } from '@wordpress/block-editor';
3
4 {showLinkInput && (
5 <div className="inline-link-control">
6 <URLInput
7 value={linkUrl}
8 onChange={(url) => setAttributes({ linkUrl: url })}
9 placeholder={__('Enter URL...', 'my-plugin')}
10 />
11 <Button
12 icon="editor-break"
13 label={__('Apply', 'my-plugin')}
14 onClick={applyLink}
15 isPrimary
16 />
17 </div>
18 )}

Block Supports for Rapid Development

Block supports are one of the most powerful features for rapid block develop-
ment. They allow you to declaratively add common functionality to your blocks
without writing custom code. WordPress handles the UI, data management,
and CSS generation automatically.

Here’s a comprehensive example of block supports configuration:

1 {
2 "supports": {
3 "align": ["left", "center", "right", "wide", "full"],
4 "alignWide": true,
5 "anchor": true,
6 "ariaLabel": true,
7 "className": true,
8 "customClassName": true,
9 "html": false,
10 "inserter": true,
11 "multiple": true,
12 "reusable": true,
13 "lock": false,
14 "color": {
15 "background": true,



Chapter 1: Understanding the WordPress Block Editor Ecosystem 31

16 "text": true,
17 "link": true,
18 "gradients": true,
19 "enableContrastChecker": true
20 },
21 "spacing": {
22 "margin": ["top", "bottom"],
23 "padding": true,
24 "blockGap": true
25 },
26 "typography": {
27 "fontSize": true,
28 "lineHeight": true,
29 "fontFamily": true,
30 "fontStyle": true,
31 "fontWeight": true,
32 "letterSpacing": true,
33 "textDecoration": true,
34 "textTransform": true
35 },
36 "border": {
37 "color": true,
38 "radius": true,
39 "style": true,
40 "width": true
41 },
42 "dimensions": {
43 "minHeight": true
44 },
45 "position": {
46 "sticky": true
47 }
48 }
49 }

Each support feature provides specific functionality:

Alignment Support adds alignment controls to the block toolbar and gen-
erates appropriate CSS classes:
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1 // When align support is enabled, WordPress automatically:
2 // 1. Adds alignment buttons to the toolbar
3 // 2. Applies classes like 'alignleft', 'aligncenter', etc.
4 // 3. Handles the alignment attribute automatically
5
6 // You can access the alignment in your Edit function:
7 function Edit({ attributes }) {
8 const { align } = attributes; // 'left', 'center', 'right', 'wide', 'full'
9
10 const blockProps = useBlockProps({
11 className: align ? `align${align}` : ''
12 });
13
14 return <div {...blockProps}>Content</div>;
15 }

Color Support provides color picker interfaces and CSS custom property
generation:

1 // WordPress automatically generates CSS custom properties:
2 // --wp--preset--color--primary
3 // --wp--preset--color--secondary
4 // etc.
5
6 // And applies them to your block:
7 function Edit({ attributes }) {
8 const blockProps = useBlockProps();
9 // WordPress automatically applies color styles to blockProps
10
11 return <div {...blockProps}>Styled content</div>;
12 }

Spacing Support adds margin and padding controls with responsive op-
tions:

1 // Generates CSS like:
2 // .wp-block-my-plugin-block {
3 // margin-top: 2rem;
4 // margin-bottom: 2rem;
5 // padding: 1.5rem;
6 // }

The beauty of block supports is that they integrate seamlessly with Word-
Press’s global styles system, ensuring consistency across your site while reduc-
ing development time.
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Modern Block Architecture Patterns

As block development has matured, several architectural patterns have
emerged that promote maintainable, scalable code. Understanding these
patterns will help you build better blocks and work more effectively with the
WordPress ecosystem.

Component Composition Pattern: Break complex blocks into smaller,
reusable components:

1 // components/BlockHeader.js
2 function BlockHeader({ title, subtitle, onTitleChange, onSubtitleChange }) {
3 return (
4 <header className="block-header">
5 <RichText
6 tagName="h2"
7 value={title}
8 onChange={onTitleChange}
9 placeholder={__('Enter title...', 'my-plugin')}
10 />
11 <RichText
12 tagName="p"
13 value={subtitle}
14 onChange={onSubtitleChange}
15 placeholder={__('Enter subtitle...', 'my-plugin')}
16 />
17 </header>
18 );
19 }
20
21 // components/BlockContent.js
22 function BlockContent({ content, onContentChange }) {
23 return (
24 <div className="block-content">
25 <RichText
26 tagName="div"
27 multiline="p"
28 value={content}
29 onChange={onContentChange}
30 placeholder={__('Enter content...', 'my-plugin')}
31 />
32 </div>
33 );
34 }
35
36 // edit.js - Main Edit component
37 function Edit({ attributes, setAttributes }) {
38 const { title, subtitle, content } = attributes;
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39
40 return (
41 <div {...useBlockProps()}>
42 <BlockHeader
43 title={title}
44 subtitle={subtitle}
45 onTitleChange={(value) => setAttributes({ title: value })}
46 onSubtitleChange={(value) => setAttributes({ subtitle: value \
47 })}
48 />
49 <BlockContent
50 content={content}
51 onContentChange={(value) => setAttributes({ content: value })}
52 />
53 </div>
54 );
55 }

Custom Hook Pattern: Extract complex logic into reusable hooks:

1 // hooks/useBlockAnimation.js
2 import { useState, useEffect } from '@wordpress/element';
3
4 function useBlockAnimation(isEnabled, duration = 1000) {
5 const [isAnimating, setIsAnimating] = useState(false);
6
7 const triggerAnimation = () => {
8 if (!isEnabled) return;
9
10 setIsAnimating(true);
11 setTimeout(() => setIsAnimating(false), duration);
12 };
13
14 const animationProps = {
15 className: isAnimating ? 'is-animating' : '',
16 style: {
17 transition: isEnabled ? `all ${duration}ms ease` : 'none'
18 }
19 };
20
21 return { isAnimating, triggerAnimation, animationProps };
22 }
23
24 // Usage in Edit component
25 function Edit({ attributes, setAttributes }) {
26 const { enableAnimation, animationDuration } = attributes;
27 const { isAnimating, triggerAnimation, animationProps } = useBlockAnimati\
28 on(
29 enableAnimation,
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30 animationDuration
31 );
32
33 const blockProps = useBlockProps(animationProps);
34
35 return (
36 <div {...blockProps}>
37 {/* Block content */}
38 </div>
39 );
40 }

Context Provider Pattern: Share state between related blocks:

1 // context/BlockContext.js
2 import { createContext, useContext } from '@wordpress/element';
3
4 const BlockContext = createContext();
5
6 export function BlockProvider({ children, value }) {
7 return (
8 <BlockContext.Provider value={value}>
9 {children}
10 </BlockContext.Provider>
11 );
12 }
13
14 export function useBlockContext() {
15 const context = useContext(BlockContext);
16 if (!context) {
17 throw new Error('useBlockContext must be used within a BlockProvider'\
18 );
19 }
20 return context;
21 }
22
23 // Usage in a container block
24 function ContainerEdit({ attributes, setAttributes }) {
25 const contextValue = {
26 theme: attributes.theme,
27 updateTheme: (theme) => setAttributes({ theme }),
28 // Other shared state and functions
29 };
30
31 return (
32 <BlockProvider value={contextValue}>
33 <div {...useBlockProps()}>
34 <InnerBlocks />
35 </div>
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36 </BlockProvider>
37 );
38 }

These patterns help create maintainable, testable code that scales well as
your blocks become more complex.

The WordPress Component System

TheWordPress Component System represents one of the Block Editor’s great-
est strengths for developers. Rather than building user interfaces from scratch,
you have access to a comprehensive library of pre-built, accessible, and
consistently styled React components. This system ensures that your blocks
feel native to WordPress while dramatically reducing development time.

Think of the WordPress Component System as a design system specifically
crafted for the WordPress editing experience. Every component has been
carefully designed towork seamlesslywithWordPress’s accessibility standards,
visual design language, and interaction patterns. When you use these com-
ponents, you’re not just saving development time—you’re ensuring that your
blocks provide a consistent, professional experience that userswill find familiar
and intuitive.

Core Component Categories

Form Components handle user input and data collection:

1 import {
2 TextControl,
3 TextareaControl,
4 SelectControl,
5 CheckboxControl,
6 RadioControl,
7 RangeControl,
8 ToggleControl,
9 ColorPicker,
10 DateTimePicker
11 } from '@wordpress/components';
12
13 function FormExample({ attributes, setAttributes }) {
14 const {
15 title,
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16 description,
17 category,
18 isPublic,
19 priority,
20 color,
21 publishDate
22 } = attributes;
23
24 return (
25 <div className="form-controls">
26 <TextControl
27 label={__('Title', 'my-plugin')}
28 value={title}
29 onChange={(value) => setAttributes({ title: value })}
30 help={__('Enter a descriptive title', 'my-plugin')}
31 />
32
33 <TextareaControl
34 label={__('Description', 'my-plugin')}
35 value={description}
36 onChange={(value) => setAttributes({ description: value })}
37 rows={4}
38 />
39
40 <SelectControl
41 label={__('Category', 'my-plugin')}
42 value={category}
43 options={[
44 { label: __('News', 'my-plugin'), value: 'news' },
45 { label: __('Events', 'my-plugin'), value: 'events' },
46 { label: __('Updates', 'my-plugin'), value: 'updates' }
47 ]}
48 onChange={(value) => setAttributes({ category: value })}
49 />
50
51 <ToggleControl
52 label={__('Make Public', 'my-plugin')}
53 checked={isPublic}
54 onChange={(value) => setAttributes({ isPublic: value })}
55 help={isPublic ?
56 __('This content will be visible to all users', 'my-plugi\
57 n') :
58 __('This content will be private', 'my-plugin')
59 }
60 />
61
62 <RangeControl
63 label={__('Priority Level', 'my-plugin')}
64 value={priority}
65 onChange={(value) => setAttributes({ priority: value })}
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66 min={1}
67 max={10}
68 marks={[
69 { value: 1, label: __('Low', 'my-plugin') },
70 { value: 5, label: __('Medium', 'my-plugin') },
71 { value: 10, label: __('High', 'my-plugin') }
72 ]}
73 />
74
75 <ColorPicker
76 color={color}
77 onChange={(value) => setAttributes({ color: value })}
78 enableAlpha
79 />
80
81 <DateTimePicker
82 currentDate={publishDate}
83 onChange={(value) => setAttributes({ publishDate: value })}
84 is12Hour={true}
85 />
86 </div>
87 );
88 }

Layout Components help structure your block interfaces:

1 import {
2 Panel,
3 PanelBody,
4 PanelRow,
5 Card,
6 CardBody,
7 CardHeader,
8 Flex,
9 FlexItem,
10 Grid,
11 __experimentalSpacer as Spacer
12 } from '@wordpress/components';
13
14 function LayoutExample() {
15 return (
16 <Panel>
17 <PanelBody title={__('Basic Settings', 'my-plugin')} initialOpen=\
18 {true}>
19 <PanelRow>
20 <Flex>
21 <FlexItem>
22 <TextControl label={__('Width', 'my-plugin')} />
23 </FlexItem>
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24 <FlexItem>
25 <TextControl label={__('Height', 'my-plugin')} />
26 </FlexItem>
27 </Flex>
28 </PanelRow>
29
30 <Spacer marginY={4} />
31
32 <Card>
33 <CardHeader>
34 <h3>{__('Advanced Options', 'my-plugin')}</h3>
35 </CardHeader>
36 <CardBody>
37 <Grid columns={2} gap={4}>
38 <SelectControl
39 label={__('Animation', 'my-plugin')}
40 options={animationOptions}
41 />
42 <RangeControl
43 label={__('Duration', 'my-plugin')}
44 min={0}
45 max={5}
46 />
47 </Grid>
48 </CardBody>
49 </Card>
50 </PanelBody>
51 </Panel>
52 );
53 }

Interactive Components provide rich user interactions:

1 import {
2 Button,
3 ButtonGroup,
4 Modal,
5 Popover,
6 Dropdown,
7 MenuGroup,
8 MenuItem,
9 Notice,
10 Snackbar
11 } from '@wordpress/components';
12 import { useState } from '@wordpress/element';
13
14 function InteractiveExample() {
15 const [isModalOpen, setIsModalOpen] = useState(false);
16 const [showNotice, setShowNotice] = useState(false);
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17 const [popoverAnchor, setPopoverAnchor] = useState(null);
18
19 return (
20 <div>
21 <ButtonGroup>
22 <Button
23 variant="primary"
24 onClick={() => setIsModalOpen(true)}
25 >
26 {__('Open Modal', 'my-plugin')}
27 </Button>
28
29 <Button
30 variant="secondary"
31 onClick={() => setShowNotice(true)}
32 >
33 {__('Show Notice', 'my-plugin')}
34 </Button>
35
36 <Button
37 variant="tertiary"
38 ref={setPopoverAnchor}
39 >
40 {__('Show Popover', 'my-plugin')}
41 </Button>
42 </ButtonGroup>
43
44 {isModalOpen && (
45 <Modal
46 title={__('Confirmation', 'my-plugin')}
47 onRequestClose={() => setIsModalOpen(false)}
48 >
49 <p>{__('Are you sure you want to proceed?', 'my-plugin')}\
50 </p>
51 <ButtonGroup>
52 <Button
53 variant="primary"
54 onClick={() => setIsModalOpen(false)}
55 >
56 {__('Confirm', 'my-plugin')}
57 </Button>
58 <Button
59 variant="secondary"
60 onClick={() => setIsModalOpen(false)}
61 >
62 {__('Cancel', 'my-plugin')}
63 </Button>
64 </ButtonGroup>
65 </Modal>
66 )}
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67
68 {popoverAnchor && (
69 <Popover anchor={popoverAnchor} onClose={() => setPopoverAnch\
70 or(null)}>
71 <div style={{ padding: '16px' }}>
72 <p>{__('This is a popover with helpful information.',\
73 'my-plugin')}</p>
74 </div>
75 </Popover>
76 )}
77
78 {showNotice && (
79 <Notice
80 status="success"
81 onRemove={() => setShowNotice(false)}
82 isDismissible
83 >
84 {__('Operation completed successfully!', 'my-plugin')}
85 </Notice>
86 )}
87 </div>
88 );
89 }

Best Practices for Component Usage

When working with WordPress components, following established patterns
ensures better user experience and maintainability:

Consistent Labeling and Help Text:

1 <TextControl
2 label={__('Custom CSS Class', 'my-plugin')}
3 value={customClass}
4 onChange={(value) => setAttributes({ customClass: value })}
5 help={__('Add custom CSS classes separated by spaces. These will be appli\
6 ed to the block wrapper.', 'my-plugin')}
7 placeholder={__('e.g., my-custom-class another-class', 'my-plugin')}
8 />

Proper State Management:
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1 // Good: Use attributes for persistent state
2 const { isExpanded } = attributes;
3 const toggleExpanded = () => setAttributes({ isExpanded: !isExpanded });
4
5 // Good: Use local state for UI-only state
6 const [isLoading, setIsLoading] = useState(false);

Accessibility Considerations:

1 <Button
2 variant="primary"
3 onClick={handleAction}
4 disabled={isLoading}
5 aria-describedby="action-description"
6 >
7 {isLoading ? __('Processing...', 'my-plugin') : __('Submit', 'my-plugin')}
8 </Button>
9 <p id="action-description" className="screen-reader-text">
10 {__('This action will save your changes and update the content.', 'my-plu\
11 gin')}
12 </p>

Data Management in the Block Editor

Data management in the Block Editor is built on a sophisticated system that
combines Redux-style state management with WordPress-specific optimiza-
tions. Understanding this system is crucial for building blocks that interact
with WordPress data, whether that’s posts, users, media, or custom data
sources.

The data layer serves several critical functions. It provides a centralized
store for all application state, ensuring consistency across different parts of the
editor. It handles complex operations like undo/redo, collaborative editing,
and data persistence. Most importantly for block developers, it provides a
standardized way to access and manipulate WordPress data without dealing
with REST API calls directly.

Understanding the Data Store Architecture

WordPress uses a Redux-inspired architecture with several key concepts:

Stores are containers for related data and logic. WordPress provides several
built-in stores:
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• core: WordPress entities (posts, pages, users, etc.)
• core/editor: Current post being edited
• core/block-editor: Block editor state
• core/blocks: Registered blocks and block types

Selectors are functions that retrieve data from stores:

1 import { useSelect } from '@wordpress/data';
2
3 function PostTitleDisplay() {
4 const postTitle = useSelect(select => {
5 return select('core/editor').getEditedPostAttribute('title');
6 }, []);
7
8 return <h1>{postTitle}</h1>;
9 }

Actions are functions that modify store data:

1 import { useDispatch } from '@wordpress/data';
2
3 function PostTitleEditor() {
4 const { editPost } = useDispatch('core/editor');
5
6 const updateTitle = (newTitle) => {
7 editPost({ title: newTitle });
8 };
9
10 return (
11 <TextControl
12 value={postTitle}
13 onChange={updateTitle}
14 label={__('Post Title', 'my-plugin')}
15 />
16 );
17 }

Practical Data Management Examples

Fetching and Displaying Posts:
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1 import { useSelect } from '@wordpress/data';
2 import { Spinner, Placeholder } from '@wordpress/components';
3
4 function LatestPostsBlock({ attributes }) {
5 const { numberOfPosts, categoryId } = attributes;
6
7 const { posts, isLoading, hasResolved } = useSelect(select => {
8 const query = {
9 per_page: numberOfPosts,
10 categories: categoryId || undefined,
11 status: 'publish'
12 };
13
14 return {
15 posts: select('core').getEntityRecords('postType', 'post', query),
16 isLoading: select('core/data').isResolving('core', 'getEntityReco\
17 rds', [
18 'postType', 'post', query
19 ]),
20 hasResolved: select('core/data').hasFinishedResolution('core', 'g\
21 etEntityRecords', [
22 'postType', 'post', query
23 ])
24 };
25 }, [numberOfPosts, categoryId]);
26
27 if (isLoading) {
28 return (
29 <Placeholder>
30 <Spinner />
31 <p>{__('Loading posts...', 'my-plugin')}</p>
32 </Placeholder>
33 );
34 }
35
36 if (hasResolved && (!posts || posts.length === 0)) {
37 return (
38 <Placeholder>
39 <p>{__('No posts found.', 'my-plugin')}</p>
40 </Placeholder>
41 );
42 }
43
44 return (
45 <div className="latest-posts">
46 {posts && posts.map(post => (
47 <article key={post.id} className="post-item">
48 <h3>
49 <a href={post.link}>
50 {post.title.rendered || __('(No title)', 'my-plug\
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51 in')}
52 </a>
53 </h3>
54 <time dateTime={post.date}>
55 {new Date(post.date).toLocaleDateString()}
56 </time>
57 {post.excerpt.rendered && (
58 <div
59 className="post-excerpt"
60 dangerouslySetInnerHTML={{ __html: post.excerpt.r\
61 endered }}
62 />
63 )}
64 </article>
65 ))}
66 </div>
67 );
68 }

Working with Media:

1 import { useSelect, useDispatch } from '@wordpress/data';
2 import { MediaUpload, MediaUploadCheck } from '@wordpress/block-editor';
3 import { Button } from '@wordpress/components';
4
5 function ImageBlock({ attributes, setAttributes }) {
6 const { imageId, imageUrl, imageAlt } = attributes;
7
8 // Get media details from the store
9 const media = useSelect(select => {
10 return imageId ? select('core').getMedia(imageId) : null;
11 }, [imageId]);
12
13 const onSelectImage = (media) => {
14 setAttributes({
15 imageId: media.id,
16 imageUrl: media.url,
17 imageAlt: media.alt
18 });
19 };
20
21 const onRemoveImage = () => {
22 setAttributes({
23 imageId: undefined,
24 imageUrl: undefined,
25 imageAlt: undefined
26 });
27 };
28
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29 return (
30 <div className="image-block">
31 {imageUrl ? (
32 <div className="image-container">
33 <img src={imageUrl} alt={imageAlt} />
34 <div className="image-controls">
35 <MediaUploadCheck>
36 <MediaUpload
37 onSelect={onSelectImage}
38 allowedTypes={['image']}
39 value={imageId}
40 render={({ open }) => (
41 <Button onClick={open} variant="secondary\
42 ">
43 {__('Replace Image', 'my-plugin')}
44 </Button>
45 )}
46 />
47 </MediaUploadCheck>
48 <Button onClick={onRemoveImage} variant="tertiary" is\
49 Destructive>
50 {__('Remove Image', 'my-plugin')}
51 </Button>
52 </div>
53 </div>
54 ) : (
55 <MediaUploadCheck>
56 <MediaUpload
57 onSelect={onSelectImage}
58 allowedTypes={['image']}
59 render={({ open }) => (
60 <Placeholder
61 icon="format-image"
62 label={__('Image', 'my-plugin')}
63 instructions={__('Select an image from your m\
64 edia library or upload a new one.', 'my-plugin')}
65 >
66 <Button onClick={open} variant="primary">
67 {__('Select Image', 'my-plugin')}
68 </Button>
69 </Placeholder>
70 )}
71 />
72 </MediaUploadCheck>
73 )}
74 </div>
75 );
76 }

Custom Data Sources:
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1 import { useSelect, useDispatch } from '@wordpress/data';
2 import { store as coreStore } from '@wordpress/core-data';
3
4 function CustomPostTypeBlock({ attributes }) {
5 const { selectedProductId } = attributes;
6
7 // Fetch custom post type data
8 const { products, selectedProduct } = useSelect(select => {
9 return {
10 products: select(coreStore).getEntityRecords('postType', 'product\
11 ', {
12 per_page: -1,
13 status: 'publish'
14 }),
15 selectedProduct: selectedProductId ?
16 select(coreStore).getEntityRecord('postType', 'product', sele\
17 ctedProductId) :
18 null
19 };
20 }, [selectedProductId]);
21
22 return (
23 <div className="product-block">
24 {selectedProduct ? (
25 <div className="product-display">
26 <h3>{selectedProduct.title.rendered}</h3>
27 <div dangerouslySetInnerHTML={{ __html: selectedProduct.c\
28 ontent.rendered }} />
29 {/* Display custom fields */}
30 {selectedProduct.meta.price && (
31 <div className="product-price">
32 ${selectedProduct.meta.price}
33 </div>
34 )}
35 </div>
36 ) : (
37 <SelectControl
38 label={__('Select Product', 'my-plugin')}
39 value={selectedProductId}
40 options={[
41 { label: __('Choose a product...', 'my-plugin'), valu\
42 e: '' },
43 ...(products || []).map(product => ({
44 label: product.title.rendered,
45 value: product.id
46 }))
47 ]}
48 onChange={(value) => setAttributes({ selectedProductId: p\
49 arseInt(value) })}
50 />
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51 )}
52 </div>
53 );
54 }

Performance Considerations

When working with data in blocks, performance is crucial. Here are key
strategies:

Memoization: Use dependency arrays to prevent unnecessary re-renders:

1 const posts = useSelect(select => {
2 return select('core').getEntityRecords('postType', 'post', {
3 per_page: numberOfPosts,
4 categories: categoryId
5 });
6 }, [numberOfPosts, categoryId]); // Only re-run when these values change

Conditional Data Fetching: Only fetch data when needed:

1 const posts = useSelect(select => {
2 // Only fetch if we actually need to display posts
3 if (!showPosts) return null;
4
5 return select('core').getEntityRecords('postType', 'post', query);
6 }, [showPosts, query]);

Debounced Updates: For search or filter inputs:

1 import { useDebouncedCallback } from 'use-debounce';
2
3 function SearchablePostList() {
4 const [searchTerm, setSearchTerm] = useState('');
5 const [debouncedSearchTerm, setDebouncedSearchTerm] = useState('');
6
7 const debouncedSearch = useDebouncedCallback((term) => {
8 setDebouncedSearchTerm(term);
9 }, 300);
10
11 useEffect(() => {
12 debouncedSearch(searchTerm);
13 }, [searchTerm, debouncedSearch]);
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14
15 const posts = useSelect(select => {
16 if (!debouncedSearchTerm) return [];
17
18 return select('core').getEntityRecords('postType', 'post', {
19 search: debouncedSearchTerm
20 });
21 }, [debouncedSearchTerm]);
22
23 return (
24 <div>
25 <TextControl
26 value={searchTerm}
27 onChange={setSearchTerm}
28 placeholder={__('Search posts...', 'my-plugin')}
29 />
30 {/* Render posts */}
31 </div>
32 );
33 }

Types of Blocks

Understanding the different types of blocks available in WordPress helps you
choose the right approach for your specific needs. Each type serves different
purposes and has distinct characteristics thatmake them suitable for particular
use cases.

Core Blocks

WordPress ships with a comprehensive set of core blocks that cover most
common content needs. These blocks serve as excellent examples of best
practices and provide a foundation that custom blocks can build upon.

Text Blocks handle various forms of textual content:

• Paragraph: The fundamental text block with rich formatting options
• Heading: Hierarchical headings (H1-H6) with built-in SEO considerations
• List: Ordered and unordered lists with nested support
• Quote: Blockquotes with citation support
• Code: Syntax-highlighted code blocks
• Preformatted: Preserves whitespace and formatting
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• Pullquote: Emphasized quotes for visual impact

Media Blocks handle multimedia content:

• Image: Single images with caption, alt text, and linking options
• Gallery: Multiple images with various layout options
• Video: Video embeds and uploads with poster images
• Audio: Audio file playback with controls
• File: Generic file downloads with customizable labels

Layout Blocks provide structural organization:

• Group: Generic container for organizing related blocks
• Columns: Multi-column layouts with responsive behavior
• Row: Horizontal arrangement of blocks
• Stack: Vertical arrangement with consistent spacing
• Cover: Full-width sections with background images or colors

Design Blocks add visual elements:

• Button: Call-to-action buttons with extensive styling options
• Separator: Visual dividers between content sections
• Spacer: Adjustable whitespace for layout control
• Social Icons: Links to social media profiles

Understanding core blocks is important because they establish patterns
that users expect. When creating custom blocks, following similar interac-
tion patterns and visual designs helps maintain consistency and reduces the
learning curve for content creators.

Custom Blocks

Custom blocks are where the real power of the Block Editor shines. They allow
developers to create specialized functionality that perfectly matches specific
needs while maintaining the intuitive block-based editing experience.

Plugin Blocks are distributed through plugins and can add virtually any
functionality:
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1 // Example: A testimonial block with advanced features
2 function TestimonialEdit({ attributes, setAttributes }) {
3 const {
4 testimonialText,
5 authorName,
6 authorTitle,
7 authorImage,
8 rating,
9 showRating,
10 layout
11 } = attributes;
12
13 const blockProps = useBlockProps({
14 className: `testimonial-layout-${layout}`
15 });
16
17 return (
18 <>
19 <InspectorControls>
20 <PanelBody title={__('Testimonial Settings', 'my-plugin')}>
21 <SelectControl
22 label={__('Layout', 'my-plugin')}
23 value={layout}
24 options={[
25 { label: __('Standard', 'my-plugin'), value: 'sta\
26 ndard' },
27 { label: __('Card', 'my-plugin'), value: 'card' },
28 { label: __('Minimal', 'my-plugin'), value: 'mini\
29 mal' }
30 ]}
31 onChange={(value) => setAttributes({ layout: value })}
32 />
33 <ToggleControl
34 label={__('Show Rating', 'my-plugin')}
35 checked={showRating}
36 onChange={(value) => setAttributes({ showRating: valu\
37 e })}
38 />
39 {showRating && (
40 <RangeControl
41 label={__('Rating', 'my-plugin')}
42 value={rating}
43 onChange={(value) => setAttributes({ rating: valu\
44 e })}
45 min={1}
46 max={5}
47 />
48 )}
49 </PanelBody>
50 </InspectorControls>
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51
52 <div {...blockProps}>
53 <div className="testimonial-content">
54 <RichText
55 tagName="blockquote"
56 value={testimonialText}
57 onChange={(value) => setAttributes({ testimonialText:\
58 value })}
59 placeholder={__('Enter testimonial text...', 'my-plug\
60 in')}
61 />
62
63 {showRating && (
64 <div className="testimonial-rating">
65 {[...Array(5)].map((_, i) => (
66 <span
67 key={i}
68 className={`star ${i < rating ? 'filled' \
69 : ''}`}
70 >
71 ★
72 </span>
73 ))}
74 </div>
75 )}
76 </div>
77
78 <div className="testimonial-author">
79 {authorImage && (
80 <img
81 src={authorImage.url}
82 alt={authorImage.alt}
83 className="author-image"
84 />
85 )}
86 <div className="author-details">
87 <RichText
88 tagName="cite"
89 value={authorName}
90 onChange={(value) => setAttributes({ authorName: \
91 value })}
92 placeholder={__('Author name...', 'my-plugin')}
93 />
94 <RichText
95 tagName="p"
96 value={authorTitle}
97 onChange={(value) => setAttributes({ authorTitle:\
98 value })}
99 placeholder={__('Author title...', 'my-plugin')}

100 />
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101 </div>
102 </div>
103 </div>
104 </>
105 );
106 }

ThemeBlocks are integrated directly into themes and often provide theme-
specific functionality:

1 // Example: A hero section block specific to a theme
2 function HeroSectionEdit({ attributes, setAttributes }) {
3 const {
4 headline,
5 subheadline,
6 backgroundImage,
7 overlayOpacity,
8 textAlignment,
9 buttonText,
10 buttonUrl
11 } = attributes;
12
13 const blockProps = useBlockProps({
14 className: `hero-section text-${textAlignment}`,
15 style: {
16 backgroundImage: backgroundImage ? `url(${backgroundImage.url})` \
17 : 'none',
18 '--overlay-opacity': overlayOpacity / 100
19 }
20 });
21
22 return (
23 <>
24 <BlockControls>
25 <AlignmentToolbar
26 value={textAlignment}
27 onChange={(value) => setAttributes({ textAlignment: value\
28 })}
29 />
30 </BlockControls>
31
32 <InspectorControls>
33 <PanelBody title={__('Background Settings', 'theme-name')}>
34 <MediaUploadCheck>
35 <MediaUpload
36 onSelect={(media) => setAttributes({ backgroundIm\
37 age: media })}
38 allowedTypes={['image']}
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39 render={({ open }) => (
40 <Button onClick={open} variant="secondary">
41 {backgroundImage ?
42 __('Change Background', 'theme-name')\
43 :
44 __('Select Background', 'theme-name')
45 }
46 </Button>
47 )}
48 />
49 </MediaUploadCheck>
50
51 <RangeControl
52 label={__('Overlay Opacity', 'theme-name')}
53 value={overlayOpacity}
54 onChange={(value) => setAttributes({ overlayOpacity: \
55 value })}
56 min={0}
57 max={100}
58 />
59 </PanelBody>
60 </InspectorControls>
61
62 <div {...blockProps}>
63 <div className="hero-overlay"></div>
64 <div className="hero-content">
65 <RichText
66 tagName="h1"
67 value={headline}
68 onChange={(value) => setAttributes({ headline: value \
69 })}
70 placeholder={__('Enter headline...', 'theme-name')}
71 className="hero-headline"
72 />
73 <RichText
74 tagName="p"
75 value={subheadline}
76 onChange={(value) => setAttributes({ subheadline: val\
77 ue })}
78 placeholder={__('Enter subheadline...', 'theme-name')}
79 className="hero-subheadline"
80 />
81 <div className="hero-button">
82 <RichText
83 tagName="span"
84 value={buttonText}
85 onChange={(value) => setAttributes({ buttonText: \
86 value })}
87 placeholder={__('Button text...', 'theme-name')}
88 />
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89 </div>
90 </div>
91 </div>
92 </>
93 );
94 }

Dynamic Blocks

Dynamic blocks generate their content at runtime rather than storing static
HTML. This makes them perfect for displaying data that changes frequently or
needs to be personalized for each visitor.

The key difference between static and dynamic blocks lies in their save
function. Static blocks save HTML to the database, while dynamic blocks save
only their attributes and generate content through a PHP render callback:

1 // Dynamic block registration
2 registerBlockType('my-plugin/dynamic-posts', {
3 // ... other properties
4 save: () => null, // Dynamic blocks return null from save
5 });

1 // Server-side render callback
2 function render_dynamic_posts_block($attributes) {
3 $posts_per_page = $attributes['postsPerPage'] ?? 3;
4 $category_id = $attributes['categoryId'] ?? 0;
5
6 $query_args = [
7 'post_type' => 'post',
8 'posts_per_page' => $posts_per_page,
9 'post_status' => 'publish'
10 ];
11
12 if ($category_id) {
13 $query_args['cat'] = $category_id;
14 }
15
16 $posts = get_posts($query_args);
17
18 if (empty($posts)) {
19 return '<p>' . __('No posts found.', 'my-plugin') . '</p>';
20 }
21
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22 $output = '<div class="dynamic-posts-block">';
23
24 foreach ($posts as $post) {
25 $output .= sprintf(
26 '<article class="post-item">
27 <h3><a href="%1$s">%2$s</a></h3>
28 <time datetime="%3$s">%4$s</time>
29 <div class="post-excerpt">%5$s</div>
30 </article>',
31 esc_url(get_permalink($post)),
32 esc_html(get_the_title($post)),
33 esc_attr(get_the_date('c', $post)),
34 esc_html(get_the_date('', $post)),
35 wp_kses_post(get_the_excerpt($post))
36 );
37 }
38
39 $output .= '</div>';
40
41 return $output;
42 }
43
44 // Register the render callback
45 register_block_type('my-plugin/dynamic-posts', [
46 'render_callback' => 'render_dynamic_posts_block'
47 ]);

Dynamic blocks are ideal for:

• Content that changes frequently: Latest posts, recent comments, live
data

• Personalized content: User-specific information, location-based content
• External data: API integrations, social media feeds
• Complex queries: Advanced database operations thatwould be inefficient
in JavaScript

Block Patterns

Block patterns are predefined arrangements of blocks that users can insert as a
unit. They’re like templates that combinemultiple blocks into cohesive designs,
making it easy for users to create professional-looking layouts without starting
from scratch.

Patterns can be registered programmatically or created through theWord-
Press admin interface:
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1 // Register a complex pattern with multiple blocks
2 register_block_pattern(
3 'my-theme/feature-section',
4 [
5 'title' => __('Feature Section', 'my-theme'),
6 'description' => __('A section highlighting key features with icons a\
7 nd descriptions.', 'my-theme'),
8 'categories' => ['featured', 'columns'],
9 'keywords' => ['features', 'services', 'highlights'],
10 'content' => '<!-- wp:group {"align":"full","style":{"spacing":{"padd\
11 ing":{"top":"4rem","bottom":"4rem"}}},"backgroundColor":"light-gray"} -->
12 <div class="wp-block-group alignfull has-light-gray-background-color \
13 has-background" style="padding-top:4rem;padding-bottom:4rem">
14 <!-- wp:heading {"textAlign":"center","level":2} -->
15 <h2 class="has-text-align-center">Our Key Features</h2>
16 <!-- /wp:heading -->
17
18 <!-- wp:columns {"align":"wide"} -->
19 <div class="wp-block-columns alignwide">
20 <!-- wp:column -->
21 <div class="wp-block-column">
22 <!-- wp:image {"align":"center","width":64,"height":64} -\
23 ->
24 <figure class="wp-block-image aligncenter is-resized">
25 <img src="' . get_template_directory_uri() . '/assets\
26 /icons/speed.svg" alt="" width="64" height="64"/>
27 </figure>
28 <!-- /wp:image -->
29
30 <!-- wp:heading {"textAlign":"center","level":3} -->
31 <h3 class="has-text-align-center">Lightning Fast</h3>
32 <!-- /wp:heading -->
33
34 <!-- wp:paragraph {"align":"center"} -->
35 <p class="has-text-align-center">Optimized for speed and \
36 performance, delivering exceptional user experiences.</p>
37 <!-- /wp:paragraph -->
38 </div>
39 <!-- /wp:column -->
40
41 <!-- wp:column -->
42 <div class="wp-block-column">
43 <!-- wp:image {"align":"center","width":64,"height":64} -\
44 ->
45 <figure class="wp-block-image aligncenter is-resized">
46 <img src="' . get_template_directory_uri() . '/assets\
47 /icons/security.svg" alt="" width="64" height="64"/>
48 </figure>
49 <!-- /wp:image -->
50
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51 <!-- wp:heading {"textAlign":"center","level":3} -->
52 <h3 class="has-text-align-center">Secure & Reliable</h3>
53 <!-- /wp:heading -->
54
55 <!-- wp:paragraph {"align":"center"} -->
56 <p class="has-text-align-center">Built with security best\
57 practices and reliable infrastructure.</p>
58 <!-- /wp:paragraph -->
59 </div>
60 <!-- /wp:column -->
61
62 <!-- wp:column -->
63 <div class="wp-block-column">
64 <!-- wp:image {"align":"center","width":64,"height":64} -\
65 ->
66 <figure class="wp-block-image aligncenter is-resized">
67 <img src="' . get_template_directory_uri() . '/assets\
68 /icons/support.svg" alt="" width="64" height="64"/>
69 </figure>
70 <!-- /wp:image -->
71
72 <!-- wp:heading {"textAlign":"center","level":3} -->
73 <h3 class="has-text-align-center">24/7 Support</h3>
74 <!-- /wp:heading -->
75
76 <!-- wp:paragraph {"align":"center"} -->
77 <p class="has-text-align-center">Round-the-clock support \
78 to help you succeed with your projects.</p>
79 <!-- /wp:paragraph -->
80 </div>
81 <!-- /wp:column -->
82 </div>
83 <!-- /wp:columns -->
84 </div>
85 <!-- /wp:group -->',
86 'viewportWidth' => 1200
87 ]
88 );

Patterns can also include custom blocks and complex nested structures:
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1 // Pattern using custom blocks
2 register_block_pattern(
3 'my-plugin/testimonial-grid',
4 [
5 'title' => __('Testimonial Grid', 'my-plugin'),
6 'description' => __('A grid of customer testimonials with ratings.', \
7 'my-plugin'),
8 'categories' => ['testimonials'],
9 'content' => '<!-- wp:group {"align":"wide"} -->
10 <div class="wp-block-group alignwide">
11 <!-- wp:heading {"textAlign":"center","level":2} -->
12 <h2 class="has-text-align-center">What Our Customers Say</h2>
13 <!-- /wp:heading -->
14
15 <!-- wp:columns -->
16 <div class="wp-block-columns">
17 <!-- wp:column -->
18 <div class="wp-block-column">
19 <!-- wp:my-plugin/testimonial {"authorName":"Sarah Johnso\
20 n","authorTitle":"Marketing Director","rating":5,"testimonialText":"Exception
21 al service and outstanding results. Highly recommended!"} -->
22 <!-- /wp:my-plugin/testimonial -->
23 </div>
24 <!-- /wp:column -->
25
26 <!-- wp:column -->
27 <div class="wp-block-column">
28 <!-- wp:my-plugin/testimonial {"authorName":"Mike Chen","\
29 authorTitle":"CEO","rating":5,"testimonialText":"Professional, reliable, and
30 delivered exactly what we needed."} -->
31 <!-- /wp:my-plugin/testimonial -->
32 </div>
33 <!-- /wp:column -->
34
35 <!-- wp:column -->
36 <div class="wp-block-column">
37 <!-- wp:my-plugin/testimonial {"authorName":"Lisa Rodrigu\
38 ez","authorTitle":"Project Manager","rating":4,"testimonialText":"Great commu
39 nication and attention to detail throughout the project."} -->
40 <!-- /wp:my-plugin/testimonial -->
41 </div>
42 <!-- /wp:column -->
43 </div>
44 <!-- /wp:columns -->
45 </div>
46 <!-- /wp:group -->'
47 ]
48 );



Chapter 1: Understanding the WordPress Block Editor Ecosystem 60

Block Templates API

The Block Templates API provides a way to define default block structures
for post types, creating guided editing experiences while maintaining the
flexibility of the block system. This is particularly useful for structured content
types where consistency is important.

1 // Define a template for a product post type
2 register_post_type('product', [
3 'public' => true,
4 'label' => 'Products',
5 'supports' => ['title', 'editor', 'thumbnail'],
6 'show_in_rest' => true,
7 'template' => [
8 // Product image
9 ['core/image', [
10 'align' => 'center',
11 'className' => 'product-hero-image'
12 ]],
13
14 // Product title (automatically filled from post title)
15 ['core/heading', [
16 'level' => 1,
17 'placeholder' => 'Product Name',
18 'className' => 'product-title'
19 ]],
20
21 // Price section using custom block
22 ['my-shop/price-display', [
23 'showSalePrice' => true,
24 'currency' => 'USD'
25 ]],
26
27 // Product description
28 ['core/paragraph', [
29 'placeholder' => 'Enter product description...',
30 'className' => 'product-description'
31 ]],
32
33 // Features list
34 ['core/heading', [
35 'level' => 3,
36 'content' => 'Key Features'
37 ]],
38 ['core/list', [
39 'placeholder' => 'Add product features...'
40 ]],
41
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42 // Specifications table
43 ['core/heading', [
44 'level' => 3,
45 'content' => 'Specifications'
46 ]],
47 ['core/table', [
48 'hasFixedLayout' => true,
49 'head' => [
50 ['cells' => [
51 ['content' => 'Specification', 'tag' => 'th'],
52 ['content' => 'Value', 'tag' => 'th']
53 ]]
54 ],
55 'body' => [
56 ['cells' => [
57 ['content' => 'Weight', 'tag' => 'td'],
58 ['content' => '', 'tag' => 'td']
59 ]],
60 ['cells' => [
61 ['content' => 'Dimensions', 'tag' => 'td'],
62 ['content' => '', 'tag' => 'td']
63 ]]
64 ]
65 ]],
66
67 // Call to action
68 ['core/buttons', [
69 'layout' => ['type' => 'flex', 'justifyContent' => 'center']
70 ], [
71 ['core/button', [
72 'text' => 'Add to Cart',
73 'className' => 'is-style-fill'
74 ]]
75 ]]
76 ],
77
78 // Lock template to prevent reordering but allow editing
79 'template_lock' => 'insert'
80 ]);

Template locking options provide different levels of control:

• false (default): Users can add, remove, and reorder blocks freely
• 'all': Template is completely locked - no changes allowed
• 'insert': Users can edit existing blocks but cannot add or remove blocks
• 'contentOnly': Users can only edit the content of blocks, not their
structure or settings
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Interactive Blocks with the Interactivity API

The WordPress Interactivity API represents a significant evolution in block
capabilities, enabling rich client-side interactions without requiring complex
JavaScript frameworks or React knowledge. This API bridges the gap between
static blocks and fully dynamic applications.

The Interactivity API uses a declarative approach with HTML directives that
control behavior:

1 // Block markup with interactivity directives
2 function Save({ attributes }) {
3 const { items, showFilters } = attributes;
4
5 return (
6 <div
7 {...useBlockProps.save()}
8 data-wp-interactive="my-plugin/filterable-list"
9 data-wp-context={JSON.stringify({
10 items: items,
11 filteredItems: items,
12 activeFilter: 'all',
13 showFilters: showFilters
14 })}
15 >
16 {showFilters && (
17 <div className="filter-controls">
18 <button
19 data-wp-on--click="actions.setFilter"
20 data-wp-bind--class="state.getFilterClass"
21 data-filter="all"
22 >
23 All Items
24 </button>
25 <button
26 data-wp-on--click="actions.setFilter"
27 data-wp-bind--class="state.getFilterClass"
28 data-filter="featured"
29 >
30 Featured
31 </button>
32 <button
33 data-wp-on--click="actions.setFilter"
34 data-wp-bind--class="state.getFilterClass"
35 data-filter="new"
36 >
37 New Items
38 </button>
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39 </div>
40 )}
41
42 <div className="items-grid">
43 <template data-wp-each="context.filteredItems">
44 <div
45 className="item-card"
46 data-wp-bind--hidden="!context.item.visible"
47 data-wp-class--featured="context.item.featured"
48 >
49 <h3 data-wp-text="context.item.title"></h3>
50 <p data-wp-text="context.item.description"></p>
51 <button
52 data-wp-on--click="actions.toggleFavorite"
53 data-wp-bind--aria-pressed="context.item.isFavori\
54 te"
55 >
56 <span data-wp-text="context.item.favoriteLabel"><\
57 /span>
58 </button>
59 </div>
60 </template>
61 </div>
62 </div>
63 );
64 }

The corresponding store definition handles the interactive logic:

1 // Interactivity store registration
2 import { store } from '@wordpress/interactivity';
3
4 store({
5 name: 'my-plugin/filterable-list',
6
7 state: {
8 get filteredItems() {
9 const { items, activeFilter } = store.getContext();
10
11 if (activeFilter === 'all') {
12 return items.map(item => ({ ...item, visible: true }));
13 }
14
15 return items.map(item => ({
16 ...item,
17 visible: item.categories.includes(activeFilter)
18 }));
19 },
20
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21 getFilterClass() {
22 const { activeFilter } = store.getContext();
23 const currentFilter = store.getElement().dataset.filter;
24
25 return currentFilter === activeFilter ? 'active' : '';
26 }
27 },
28
29 actions: {
30 setFilter() {
31 const { ref } = store.getElement();
32 const newFilter = ref.dataset.filter;
33
34 store.getContext().activeFilter = newFilter;
35 },
36
37 toggleFavorite() {
38 const context = store.getContext();
39 const item = context.item;
40
41 item.isFavorite = !item.isFavorite;
42 item.favoriteLabel = item.isFavorite ? 'Remove from Favorites' : \
43 'Add to Favorites';
44
45 // Optionally sync with server
46 store.actions.syncFavoriteStatus(item.id, item.isFavorite);
47 },
48
49 async syncFavoriteStatus(itemId, isFavorite) {
50 try {
51 await fetch('/wp-json/my-plugin/v1/favorites', {
52 method: 'POST',
53 headers: {
54 'Content-Type': 'application/json',
55 'X-WP-Nonce': wpApiSettings.nonce
56 },
57 body: JSON.stringify({
58 item_id: itemId,
59 is_favorite: isFavorite
60 })
61 });
62 } catch (error) {
63 console.error('Failed to sync favorite status:', error);
64 }
65 }
66 },
67
68 callbacks: {
69 initializeList() {
70 const context = store.getContext();
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71
72 // Set up initial state
73 context.items.forEach(item => {
74 item.favoriteLabel = item.isFavorite ? 'Remove from Favorites\
75 ' : 'Add to Favorites';
76 });
77
78 // Load user's favorite status from server if logged in
79 if (wpApiSettings.currentUser) {
80 store.actions.loadUserFavorites();
81 }
82 }
83 }
84 });

The Interactivity API excels at:

• Progressive Enhancement: Works without JavaScript, enhanced with it
• State Management: Client-side state without complex frameworks
• Performance: Efficient DOM updates and minimal JavaScript overhead
• Accessibility: Built-in support for ARIA attributes and keyboard naviga-
tion

• Server Integration: Easy communication with WordPress REST API

Dynamic Data Blocks with Block Bindings API

The Block Bindings API provides a powerful way to connect blocks to dynamic
data sources, enabling content that updates automatically based on external
data. This API is particularly useful for creating blocks that display information
from custom fields, user data, or external APIs.

1 // Client-side binding source registration
2 import { registerBlockBindingsSource } from '@wordpress/blocks';
3
4 registerBlockBindingsSource({
5 name: 'my-plugin/user-profile',
6 label: __('User Profile Data', 'my-plugin'),
7
8 getValues({ select, context, bindings }) {
9 const userId = context.userId || select('core').getCurrentUser()?.id;
10
11 if (!userId) {
12 return {};
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13 }
14
15 const user = select('core').getUser(userId);
16 const userMeta = select('core').getEntityRecord('root', 'user', userI\
17 d);
18
19 return {
20 displayName: user?.name || '',
21 email: user?.email || '',
22 bio: userMeta?.meta?.bio || '',
23 avatar: user?.avatar_urls?.['96'] || '',
24 joinDate: user?.registered_date || '',
25 postCount: userMeta?.meta?.post_count || 0
26 };
27 },
28
29 setValues({ dispatch, context, bindings }) {
30 const userId = context.userId || select('core').getCurrentUser()?.id;
31
32 if (!userId) return;
33
34 // Update user meta through the REST API
35 Object.entries(bindings).forEach(([key, value]) => {
36 if (key === 'bio') {
37 dispatch('core').editEntityRecord('root', 'user', userId, {
38 meta: { bio: value }
39 });
40 }
41 });
42 },
43
44 canUserEditValue({ select, context, key }) {
45 const currentUser = select('core').getCurrentUser();
46 const targetUserId = context.userId || currentUser?.id;
47
48 // Users can edit their own profile, admins can edit any profile
49 return currentUser?.id === targetUserId ||
50 currentUser?.capabilities?.edit_users;
51 },
52
53 getFieldsList() {
54 return [
55 {
56 name: 'displayName',
57 label: __('Display Name', 'my-plugin'),
58 type: 'string'
59 },
60 {
61 name: 'email',
62 label: __('Email Address', 'my-plugin'),
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63 type: 'string'
64 },
65 {
66 name: 'bio',
67 label: __('Biography', 'my-plugin'),
68 type: 'string'
69 },
70 {
71 name: 'avatar',
72 label: __('Avatar URL', 'my-plugin'),
73 type: 'string'
74 },
75 {
76 name: 'joinDate',
77 label: __('Join Date', 'my-plugin'),
78 type: 'string'
79 },
80 {
81 name: 'postCount',
82 label: __('Post Count', 'my-plugin'),
83 type: 'number'
84 }
85 ];
86 }
87 });

Server-side binding sources handle data that requires PHP processing:

1 // Server-side binding source registration
2 add_action('init', function() {
3 register_block_bindings_source(
4 'my-plugin/post-analytics',
5 [
6 'label' => __('Post Analytics', 'my-plugin'),
7 'get_value_callback' => function($source_args, $block_instance) {
8 $post_id = $block_instance->context['postId'] ?? get_the_ID();
9 $field = $source_args['field'] ?? '';
10
11 switch ($field) {
12 case 'view_count':
13 return get_post_meta($post_id, '_view_count', true) ?\
14 : 0;
15
16 case 'reading_time':
17 $content = get_post_field('post_content', $post_id);
18 $word_count = str_word_count(strip_tags($content));
19 return ceil($word_count / 200); // Assume 200 words p\
20 er minute
21
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22 case 'last_updated':
23 $modified = get_post_modified_time('U', false, $post_\
24 id);
25 return human_time_diff($modified, current_time('times\
26 tamp')) . ' ago';
27
28 case 'author_posts_count':
29 $author_id = get_post_field('post_author', $post_id);
30 return count_user_posts($author_id, 'post');
31
32 case 'related_posts_count':
33 $categories = wp_get_post_categories($post_id);
34 if (empty($categories)) return 0;
35
36 $related = get_posts([
37 'category__in' => $categories,
38 'post__not_in' => [$post_id],
39 'posts_per_page' => -1,
40 'fields' => 'ids'
41 ]);
42
43 return count($related);
44
45 default:
46 return '';
47 }
48 },
49 'uses_context' => ['postId', 'postType'],
50 ]
51 );
52 });

Using Block Bindings in block markup:

1 // Block with bound attributes
2 function Save({ attributes }) {
3 const blockProps = useBlockProps.save();
4
5 return (
6 <div {...blockProps}>
7 <div className="post-stats">
8 <div className="stat-item">
9 <span className="stat-label">Views:</span>
10 <span
11 className="stat-value"
12 data-wp-bind--text="my-plugin/post-analytics"
13 data-field="view_count"
14 >
15 {/* Fallback content for non-JS environments */}
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16 Loading...
17 </span>
18 </div>
19
20 <div className="stat-item">
21 <span className="stat-label">Reading Time:</span>
22 <span
23 className="stat-value"
24 data-wp-bind--text="my-plugin/post-analytics"
25 data-field="reading_time"
26 >
27 Loading...
28 </span>
29 <span> minutes</span>
30 </div>
31
32 <div className="stat-item">
33 <span className="stat-label">Last Updated:</span>
34 <span
35 className="stat-value"
36 data-wp-bind--text="my-plugin/post-analytics"
37 data-field="last_updated"
38 >
39 Loading...
40 </span>
41 </div>
42 </div>
43 </div>
44 );
45 }

Block Bindings enable sophisticated content workflows:

• Dynamic Content: Automatically updating information without manual
editing

• Data Consistency: Single source of truth for information used across
multiple blocks

• Personalization: Content that adapts based on user context or prefer-
ences

• External Integration: Connecting WordPress blocks to external data
sources

• Workflow Automation: Reducing manual content management tasks
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Block Development Workflow

Establishing an efficient development workflow is crucial for productive block
development. The modern WordPress block development ecosystem provides
excellent tooling that streamlines the entire process from initial setup to
production deployment.

Development Environment Setup

The foundation of any good block development workflow starts with proper
environment setup. WordPress provides standardized tools that handle most
of the complexity automatically:

1 # Create a new block plugin with TypeScript support
2 npx @wordpress/create-block my-custom-block --template=typescript
3
4 # Navigate to the plugin directory
5 cd my-custom-block
6
7 # Start the development server with hot reloading
8 npm start
9
10 # In another terminal, start a local WordPress environment
11 npx @wordpress/env start

The @wordpress/create-block tool sets up a complete development en-
vironment with:

• Modern JavaScript tooling: Webpack, Babel, and ESLint configuration
• TypeScript support: Type checking and improved IDE integration
• Hot reloading: Automatic browser refresh during development
• Production builds: Optimized builds for deployment
• Testing setup: Jest configuration for unit testing

For more complex projects, you might want to customize the build process:
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1 // webpack.config.js - Custom webpack configuration
2 const defaultConfig = require('@wordpress/scripts/config/webpack.config');
3 const path = require('path');
4
5 module.exports = {
6 ...defaultConfig,
7 entry: {
8 index: path.resolve(process.cwd(), 'src', 'index.js'),
9 frontend: path.resolve(process.cwd(), 'src', 'frontend.js'),
10 admin: path.resolve(process.cwd(), 'src', 'admin.js')
11 },
12 module: {
13 ...defaultConfig.module,
14 rules: [
15 ...defaultConfig.module.rules,
16 {
17 test: /\.svg$/,
18 use: ['@svgr/webpack']
19 }
20 ]
21 }
22 };

Local Development with @wordpress/env

The @wordpress/env tool provides a standardized Docker-based WordPress
environment that’s perfect for block development:

1 // .wp-env.json - Environment configuration
2 {
3 "core": "WordPress/WordPress#6.4",
4 "phpVersion": "8.1",
5 "plugins": [
6 ".",
7 "https://downloads.wordpress.org/plugin/gutenberg.latest-stable.zip"
8 ],
9 "themes": [
10 "https://downloads.wordpress.org/theme/twentytwentyfour.zip"
11 ],
12 "port": 8888,
13 "testsPort": 8889,
14 "config": {
15 "WP_DEBUG": true,
16 "WP_DEBUG_LOG": true,
17 "WP_DEBUG_DISPLAY": false,
18 "SCRIPT_DEBUG": true
19 },
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20 "mappings": {
21 "wp-content/uploads": "./test-content"
22 }
23 }

Common development commands:

1 # Start the environment
2 npx @wordpress/env start
3
4 # Stop the environment
5 npx @wordpress/env stop
6
7 # Reset the environment (useful for testing)
8 npx @wordpress/env clean
9
10 # Run WP-CLI commands
11 npx @wordpress/env run cli wp plugin list
12
13 # Access the database
14 npx @wordpress/env run cli wp db export backup.sql
15
16 # Install additional plugins for testing
17 npx @wordpress/env run cli wp plugin install woocommerce --activate

Testing and Quality Assurance

Modern block development emphasizes testing and code quality. The Word-
Press ecosystem provides excellent tools for this:

Unit Testing with Jest:

1 // src/components/__tests__/BlockHeader.test.js
2 import { render, screen } from '@testing-library/react';
3 import { BlockHeader } from '../BlockHeader';
4
5 describe('BlockHeader', () => {
6 test('renders title and subtitle correctly', () => {
7 const props = {
8 title: 'Test Title',
9 subtitle: 'Test Subtitle',
10 onTitleChange: jest.fn(),
11 onSubtitleChange: jest.fn()
12 };
13
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14 render(<BlockHeader {...props} />);
15
16 expect(screen.getByDisplayValue('Test Title')).toBeInTheDocument();
17 expect(screen.getByDisplayValue('Test Subtitle')).toBeInTheDocument();
18 });
19
20 test('calls onChange handlers when content changes', () => {
21 const onTitleChange = jest.fn();
22 const onSubtitleChange = jest.fn();
23
24 const props = {
25 title: '',
26 subtitle: '',
27 onTitleChange,
28 onSubtitleChange
29 };
30
31 render(<BlockHeader {...props} />);
32
33 // Simulate user input
34 const titleInput = screen.getByPlaceholderText('Enter title...');
35 fireEvent.change(titleInput, { target: { value: 'New Title' } });
36
37 expect(onTitleChange).toHaveBeenCalledWith('New Title');
38 });
39 });

End-to-End Testing with Playwright:

1 // e2e/block-functionality.spec.js
2 import { test, expect } from '@playwright/test';
3
4 test.describe('Custom Block Functionality', () => {
5 test.beforeEach(async ({ page }) => {
6 await page.goto('/wp-admin/post-new.php');
7 await page.waitForSelector('.block-editor-writing-flow');
8 });
9
10 test('should insert and configure custom block', async ({ page }) => {
11 // Open block inserter
12 await page.click('[aria-label="Add block"]');
13
14 // Search for our custom block
15 await page.fill('[placeholder="Search for blocks and patterns"]', 'My\
16 Custom Block');
17
18 // Insert the block
19 await page.click('text=My Custom Block');
20
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21 // Configure the block
22 await page.fill('[placeholder="Enter title..."]', 'Test Block Title');
23 await page.fill('[placeholder="Enter content..."]', 'Test block conte\
24 nt');
25
26 // Verify the block appears correctly
27 await expect(page.locator('.wp-block-my-plugin-custom-block')).toCont\
28 ainText('Test Block Title');
29 await expect(page.locator('.wp-block-my-plugin-custom-block')).toCont\
30 ainText('Test block content');
31
32 // Save the post
33 await page.click('[aria-label="Save draft"]');
34 await page.waitForSelector('text=Draft saved');
35
36 // Preview the post
37 await page.click('text=Preview');
38
39 // Verify frontend rendering
40 const previewPage = await page.waitForEvent('popup');
41 await expect(previewPage.locator('.wp-block-my-plugin-custom-block'))\
42 .toBeVisible();
43 });
44 });

Code Quality with ESLint and Prettier:

1 // .eslintrc.js
2 module.exports = {
3 extends: [
4 '@wordpress/eslint-config/recommended',
5 '@wordpress/eslint-config/recommended-with-formatting'
6 ],
7 rules: {
8 'import/no-extraneous-dependencies': 'off',
9 '@wordpress/no-unsafe-wp-apis': 'warn',
10 'jsx-a11y/no-onchange': 'off'
11 },
12 overrides: [
13 {
14 files: ['**/*.test.js', '**/*.spec.js'],
15 env: {
16 jest: true
17 }
18 }
19 ]
20 };
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Build and Deployment

The build process optimizes your blocks for production:

1 # Build for production
2 npm run build
3
4 # Build with analysis
5 npm run build -- --analyze
6
7 # Build and watch for changes
8 npm run start

The build process generates optimized files:

1 build/
2 ├── index.js # Main block script
3 ├── index.css # Editor styles
4 ├── style-index.css # Frontend styles
5 ├── index.asset.php # Dependency information
6 └── block.json # Block metadata

For deployment, you can use various strategies:

Plugin Distribution:

1 # Create a distributable plugin zip
2 npm run plugin-zip
3
4 # Or use wp-scripts
5 npx @wordpress/scripts plugin-zip

Automated Deployment with GitHub Actions:
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1 # .github/workflows/deploy.yml
2 name: Deploy Plugin
3
4 on:
5 push:
6 tags:
7 - 'v*'
8
9 jobs:
10 deploy:
11 runs-on: ubuntu-latest
12
13 steps:
14 - uses: actions/checkout@v3
15
16 - name: Setup Node.js
17 uses: actions/setup-node@v3
18 with:
19 node-version: '18'
20 cache: 'npm'
21
22 - name: Install dependencies
23 run: npm ci
24
25 - name: Build plugin
26 run: npm run build
27
28 - name: Create plugin zip
29 run: npx @wordpress/scripts plugin-zip
30
31 - name: Upload to WordPress.org
32 uses: 10up/action-wordpress-plugin-deploy@stable
33 env:
34 SVN_USERNAME: ${{ secrets.SVN_USERNAME }}
35 SVN_PASSWORD: ${{ secrets.SVN_PASSWORD }}

Block Extensibility

One of the most powerful aspects of the WordPress block system is its exten-
sibility. Blocks can be modified and enhanced without changing their source
code through various extension mechanisms.

Block Filters allow you to modify block behavior:
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1 // Modify block settings during registration
2 import { addFilter } from '@wordpress/hooks';
3
4 addFilter(
5 'blocks.registerBlockType',
6 'my-plugin/modify-core-blocks',
7 (settings, name) => {
8 if (name === 'core/paragraph') {
9 return {
10 ...settings,
11 supports: {
12 ...settings.supports,
13 customClassName: false, // Disable custom CSS classes
14 anchor: true // Enable anchor links
15 }
16 };
17 }
18
19 return settings;
20 }
21 );

Block Styles add visual variations:

1 import { registerBlockStyle, unregisterBlockStyle } from '@wordpress/blocks';
2
3 // Add a custom style to the quote block
4 registerBlockStyle('core/quote', {
5 name: 'fancy-quote',
6 label: 'Fancy Quote',
7 isDefault: false
8 });
9
10 // Remove an existing style
11 unregisterBlockStyle('core/quote', 'large');

Block Variations create alternative configurations:
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1 import { registerBlockVariation } from '@wordpress/blocks';
2
3 // Create a "Call to Action" variation of the group block
4 registerBlockVariation('core/group', {
5 name: 'call-to-action',
6 title: 'Call to Action',
7 description: 'A group block configured as a call-to-action section.',
8 category: 'design',
9 icon: 'megaphone',
10 attributes: {
11 className: 'is-style-call-to-action',
12 style: {
13 spacing: {
14 padding: {
15 top: '2rem',
16 bottom: '2rem',
17 left: '1.5rem',
18 right: '1.5rem'
19 }
20 }
21 }
22 },
23 innerBlocks: [
24 ['core/heading', {
25 level: 2,
26 placeholder: 'Call to Action Title',
27 textAlign: 'center'
28 }],
29 ['core/paragraph', {
30 placeholder: 'Describe your offer or message...',
31 textAlign: 'center'
32 }],
33 ['core/buttons', {
34 layout: { type: 'flex', justifyContent: 'center' }
35 }, [
36 ['core/button', {
37 text: 'Get Started',
38 className: 'is-style-fill'
39 }]
40 ]]
41 ],
42 scope: ['inserter', 'transform']
43 });

Block Transforms enable conversion between block types:
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1 import { createBlock } from '@wordpress/blocks';
2
3 // Add transform support to your block registration
4 const transforms = {
5 from: [
6 {
7 type: 'block',
8 blocks: ['core/paragraph'],
9 transform: (attributes) => {
10 return createBlock('my-plugin/custom-block', {
11 content: attributes.content
12 });
13 }
14 },
15 {
16 type: 'shortcode',
17 tag: 'my-shortcode',
18 transform: (attributes) => {
19 return createBlock('my-plugin/custom-block', {
20 content: attributes.named.content || ''
21 });
22 }
23 }
24 ],
25 to: [
26 {
27 type: 'block',
28 blocks: ['core/paragraph'],
29 transform: (attributes) => {
30 return createBlock('core/paragraph', {
31 content: attributes.content
32 });
33 }
34 }
35 ]
36 };
37
38 // Include transforms in your block registration
39 registerBlockType('my-plugin/custom-block', {
40 // ... other properties
41 transforms
42 });

This extensibility system allows themes and plugins to customize blocks
without modifying their source code, creating a flexible ecosystem where
blocks can be adapted to different needs and design requirements.
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Full Site Editing

Full Site Editing (FSE) represents the culmination of WordPress’s block-based
evolution, extending the block paradigm from individual posts and pages to
entirewebsite structures. This transformation has fundamentally changedhow
WordPress themes are built and how users interact with their websites.

Full Site Editing enables users to customize every aspect of their website
using the familiar block interface. Headers, footers, sidebars, and even entire
page layouts become editable through blocks, providing unprecedented flexi-
bility while maintaining the intuitive editing experience that makes WordPress
accessible to users of all skill levels.

Block Themes

Block themes are the foundation of Full Site Editing. Unlike traditional PHP-
based themes, block themes use HTML templates composed entirely of blocks,
with styling controlled through theme.json files and global styles.

Template Structure: Block themes organize templates in a standardized
hierarchy:

1 theme-directory/
2 ├── style.css
3 ├── theme.json
4 ├── index.php (fallback)
5 ├── templates/
6 │ ├── index.html
7 │ ├── single.html
8 │ ├── page.html
9 │ ├── archive.html
10 │ ├── 404.html
11 │ └── home.html
12 ├── parts/
13 │ ├── header.html
14 │ ├── footer.html
15 │ └── sidebar.html
16 └── patterns/
17 ├── hero-section.php
18 └── testimonials.php

Template Example: A modern block theme template uses block markup:
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1 <!-- templates/single.html -->
2 <!-- wp:template-part {"slug":"header","tagName":"header"} /-->
3
4 <!-- wp:group {"tagName":"main","style":{"spacing":{"margin":{"top":"2rem","b\
5 ottom":"2rem"}}}} -->
6 <main class="wp-block-group" style="margin-top:2rem;margin-bottom:2rem">
7 <!-- wp:group {"layout":{"type":"constrained","contentSize":"800px"}} -->
8 <div class="wp-block-group">
9 <!-- wp:post-title {"level":1,"style":{"spacing":{"margin":{"bottom":\
10 "1rem"}}}} /-->
11
12 <!-- wp:group {"layout":{"type":"flex","flexWrap":"nowrap"},"style":{\
13 "spacing":{"margin":{"bottom":"2rem"}}}} -->
14 <div class="wp-block-group" style="margin-bottom:2rem">
15 <!-- wp:post-date {"format":"F j, Y","isLink":false} /-->
16 <!-- wp:paragraph -->
17 <p>by</p>
18 <!-- /wp:paragraph -->
19 <!-- wp:post-author {"showAvatar":false,"showBio":false,"isLink":\
20 true} /-->
21 </div>
22 <!-- /wp:group -->
23
24 <!-- wp:post-featured-image {"style":{"spacing":{"margin":{"bottom":"\
25 2rem"}}}} /-->
26
27 <!-- wp:post-content {"layout":{"type":"constrained"}} /-->
28
29 <!-- wp:group {"style":{"spacing":{"margin":{"top":"3rem"}}}} -->
30 <div class="wp-block-group" style="margin-top:3rem">
31 <!-- wp:separator {"style":{"spacing":{"margin":{"top":"2rem","bo\
32 ttom":"2rem"}}}} -->
33 <hr class="wp-block-separator has-alpha-channel-opacity" style="m\
34 argin-top:2rem;margin-bottom:2rem"/>
35 <!-- /wp:separator -->
36
37 <!-- wp:post-navigation-link {"type":"previous","showTitle":true,\
38 "linkLabel":true,"arrow":"arrow"} /-->
39 <!-- wp:post-navigation-link {"type":"next","showTitle":true,"lin\
40 kLabel":true,"arrow":"arrow"} /-->
41 </div>
42 <!-- /wp:group -->
43 </div>
44 <!-- /wp:group -->
45 </main>
46 <!-- /wp:group -->
47
48 <!-- wp:template-part {"slug":"footer","tagName":"footer"} /-->

Theme.json Configuration: The theme.json file controls global styles and
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settings:

1 {
2 "version": 3,
3 "settings": {
4 "appearanceTools": true,
5 "useRootPaddingAwareAlignments": true,
6 "layout": {
7 "contentSize": "800px",
8 "wideSize": "1200px"
9 },
10 "color": {
11 "custom": true,
12 "customGradient": true,
13 "defaultGradients": false,
14 "defaultPalette": false,
15 "palette": [
16 {
17 "slug": "primary",
18 "color": "#0073aa",
19 "name": "Primary"
20 },
21 {
22 "slug": "secondary",
23 "color": "#23282d",
24 "name": "Secondary"
25 },
26 {
27 "slug": "accent",
28 "color": "#e9c46a",
29 "name": "Accent"
30 },
31 {
32 "slug": "neutral-light",
33 "color": "#f8f9fa",
34 "name": "Light Gray"
35 },
36 {
37 "slug": "neutral-dark",
38 "color": "#343a40",
39 "name": "Dark Gray"
40 }
41 ],
42 "gradients": [
43 {
44 "slug": "primary-to-secondary",
45 "gradient": "linear-gradient(135deg, var(--wp--preset--co\
46 lor--primary) 0%, var(--wp--preset--color--secondary) 100%)",
47 "name": "Primary to Secondary"
48 }
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49 ]
50 },
51 "typography": {
52 "customFontSize": true,
53 "fontStyle": true,
54 "fontWeight": true,
55 "letterSpacing": true,
56 "lineHeight": true,
57 "textDecoration": true,
58 "textTransform": true,
59 "dropCap": false,
60 "fontSizes": [
61 {
62 "slug": "small",
63 "size": "0.875rem",
64 "name": "Small"
65 },
66 {
67 "slug": "medium",
68 "size": "1rem",
69 "name": "Medium"
70 },
71 {
72 "slug": "large",
73 "size": "1.25rem",
74 "name": "Large"
75 },
76 {
77 "slug": "x-large",
78 "size": "1.5rem",
79 "name": "Extra Large"
80 },
81 {
82 "slug": "xx-large",
83 "size": "2rem",
84 "name": "Extra Extra Large"
85 }
86 ],
87 "fontFamilies": [
88 {
89 "slug": "system",
90 "fontFamily": "-apple-system, BlinkMacSystemFont, 'Segoe \
91 UI', Roboto, Oxygen-Sans, Ubuntu, Cantarell, 'Helvetica Neue', sans-serif",
92 "name": "System Font"
93 },
94 {
95 "slug": "serif",
96 "fontFamily": "Georgia, 'Times New Roman', Times, serif",
97 "name": "Serif"
98 }
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99 ]
100 },
101 "spacing": {
102 "customSpacingSize": true,
103 "spacingScale": {
104 "operator": "*",
105 "increment": 1.5,
106 "steps": 7,
107 "mediumStep": 1.5,
108 "unit": "rem"
109 },
110 "spacingSizes": [
111 {
112 "slug": "30",
113 "size": "0.5rem",
114 "name": "1"
115 },
116 {
117 "slug": "40",
118 "size": "1rem",
119 "name": "2"
120 },
121 {
122 "slug": "50",
123 "size": "1.5rem",
124 "name": "3"
125 },
126 {
127 "slug": "60",
128 "size": "2rem",
129 "name": "4"
130 }
131 ],
132 "units": ["px", "em", "rem", "vh", "vw", "%"]
133 },
134 "border": {
135 "color": true,
136 "radius": true,
137 "style": true,
138 "width": true
139 },
140 "dimensions": {
141 "minHeight": true
142 },
143 "position": {
144 "sticky": true
145 }
146 },
147 "styles": {
148 "color": {



Chapter 1: Understanding the WordPress Block Editor Ecosystem 85

149 "background": "var(--wp--preset--color--neutral-light)",
150 "text": "var(--wp--preset--color--neutral-dark)"
151 },
152 "typography": {
153 "fontFamily": "var(--wp--preset--font-family--system)",
154 "fontSize": "var(--wp--preset--font-size--medium)",
155 "lineHeight": "1.6"
156 },
157 "spacing": {
158 "blockGap": "1.5rem"
159 },
160 "elements": {
161 "h1": {
162 "typography": {
163 "fontSize": "var(--wp--preset--font-size--xx-large)",
164 "fontWeight": "700",
165 "lineHeight": "1.2"
166 },
167 "spacing": {
168 "margin": {
169 "bottom": "1rem"
170 }
171 }
172 },
173 "h2": {
174 "typography": {
175 "fontSize": "var(--wp--preset--font-size--x-large)",
176 "fontWeight": "600",
177 "lineHeight": "1.3"
178 }
179 },
180 "h3": {
181 "typography": {
182 "fontSize": "var(--wp--preset--font-size--large)",
183 "fontWeight": "600"
184 }
185 },
186 "link": {
187 "color": {
188 "text": "var(--wp--preset--color--primary)"
189 },
190 ":hover": {
191 "color": {
192 "text": "var(--wp--preset--color--secondary)"
193 }
194 }
195 },
196 "button": {
197 "color": {
198 "background": "var(--wp--preset--color--primary)",
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199 "text": "var(--wp--preset--color--neutral-light)"
200 },
201 "typography": {
202 "fontWeight": "600"
203 },
204 "spacing": {
205 "padding": {
206 "top": "0.75rem",
207 "bottom": "0.75rem",
208 "left": "1.5rem",
209 "right": "1.5rem"
210 }
211 },
212 "border": {
213 "radius": "0.25rem"
214 },
215 ":hover": {
216 "color": {
217 "background": "var(--wp--preset--color--secondary)"
218 }
219 }
220 }
221 },
222 "blocks": {
223 "core/navigation": {
224 "typography": {
225 "fontWeight": "500"
226 }
227 },
228 "core/post-title": {
229 "typography": {
230 "fontWeight": "700"
231 }
232 },
233 "core/quote": {
234 "border": {
235 "left": {
236 "width": "4px",
237 "style": "solid",
238 "color": "var(--wp--preset--color--primary)"
239 }
240 },
241 "spacing": {
242 "padding": {
243 "left": "1.5rem"
244 }
245 }
246 }
247 }
248 },
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249 "customTemplates": [
250 {
251 "name": "landing-page",
252 "title": "Landing Page",
253 "postTypes": ["page"]
254 },
255 {
256 "name": "portfolio-single",
257 "title": "Portfolio Item",
258 "postTypes": ["portfolio"]
259 }
260 ],
261 "templateParts": [
262 {
263 "name": "header",
264 "title": "Header",
265 "area": "header"
266 },
267 {
268 "name": "footer",
269 "title": "Footer",
270 "area": "footer"
271 },
272 {
273 "name": "sidebar",
274 "title": "Sidebar",
275 "area": "uncategorized"
276 }
277 ]
278 }

Global Styles Filters

Global Styles Filters provide programmatic control over theme.json data, en-
abling dynamic style generation and contextual customization. These filters
operate at different layers of the style cascade, allowing precise control over
how styles are applied.
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1 // Modify theme-provided styles based on user preferences
2 function customize_theme_styles($theme_json) {
3 $user_preferences = get_user_meta(get_current_user_id(), 'style_preferenc\
4 es', true);
5
6 if (!$user_preferences) {
7 return $theme_json;
8 }
9
10 $new_data = ['version' => 3];
11
12 // Adjust color palette based on accessibility needs
13 if ($user_preferences['high_contrast']) {
14 $new_data['settings']['color']['palette'] = [
15 [
16 'slug' => 'primary',
17 'color' => '#000000',
18 'name' => __('Primary (High Contrast)', 'my-theme')
19 ],
20 [
21 'slug' => 'secondary',
22 'color' => '#ffffff',
23 'name' => __('Secondary (High Contrast)', 'my-theme')
24 ]
25 ];
26 }
27
28 // Adjust typography for readability preferences
29 if ($user_preferences['large_text']) {
30 $new_data['styles']['typography']['fontSize'] = 'var(--wp--preset--fo\
31 nt-size--large)';
32 $new_data['styles']['elements']['h1']['typography']['fontSize'] = '3r\
33 em';
34 $new_data['styles']['elements']['h2']['typography']['fontSize'] = '2.\
35 5rem';
36 }
37
38 // Modify spacing for users who prefer more whitespace
39 if ($user_preferences['extra_spacing']) {
40 $new_data['styles']['spacing']['blockGap'] = '2.5rem';
41 $new_data['styles']['elements']['h1']['spacing']['margin']['bottom'] \
42 = '2rem';
43 }
44
45 return $theme_json->update_with($new_data);
46 }
47
48 // Apply to user-specific customizations
49 add_filter('wp_theme_json_data_user', 'customize_theme_styles');
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Context-Aware Style Modifications:

1 // Modify styles based on post type or page context
2 function contextual_theme_styles($theme_json) {
3 global $post;
4
5 if (!$post) {
6 return $theme_json;
7 }
8
9 $new_data = ['version' => 3];
10
11 // Special styling for portfolio post type
12 if ($post->post_type === 'portfolio') {
13 $new_data['styles']['blocks']['core/image'] = [
14 'border' => [
15 'radius' => '0.5rem'
16 ],
17 'filter' => [
18 'duotone' => 'var(--wp--preset--duotone--primary-secondary)'
19 ]
20 ];
21
22 $new_data['styles']['blocks']['core/gallery'] = [
23 'spacing' => [
24 'blockGap' => '0.5rem'
25 ]
26 ];
27 }
28
29 // Dark theme for specific pages
30 if (has_post_meta($post->ID, '_dark_theme', true)) {
31 $new_data['styles']['color'] = [
32 'background' => '#1a1a1a',
33 'text' => '#ffffff'
34 ];
35
36 $new_data['styles']['elements']['link']['color']['text'] = '#64b5f6';
37 }
38
39 return $theme_json->update_with($new_data);
40 }
41
42 add_filter('wp_theme_json_data_theme', 'contextual_theme_styles');

Dynamic Style Generation:
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1 // Generate styles based on customizer settings or theme options
2 function dynamic_theme_styles($theme_json) {
3 $theme_options = get_theme_mod('custom_styles', []);
4
5 if (empty($theme_options)) {
6 return $theme_json;
7 }
8
9 $new_data = ['version' => 3];
10
11 // Dynamic color palette from theme customizer
12 if (isset($theme_options['primary_color'])) {
13 $primary_color = sanitize_hex_color($theme_options['primary_color']);
14
15 // Generate complementary colors
16 $secondary_color = adjust_brightness($primary_color, -20);
17 $accent_color = adjust_hue($primary_color, 30);
18
19 $new_data['settings']['color']['palette'] = [
20 [
21 'slug' => 'primary',
22 'color' => $primary_color,
23 'name' => __('Primary', 'my-theme')
24 ],
25 [
26 'slug' => 'secondary',
27 'color' => $secondary_color,
28 'name' => __('Secondary', 'my-theme')
29 ],
30 [
31 'slug' => 'accent',
32 'color' => $accent_color,
33 'name' => __('Accent', 'my-theme')
34 ]
35 ];
36 }
37
38 // Dynamic typography from Google Fonts selection
39 if (isset($theme_options['google_font'])) {
40 $font_family = sanitize_text_field($theme_options['google_font']);
41
42 // Enqueue Google Font
43 wp_enqueue_style(
44 'google-font',
45 "https://fonts.googleapis.com/css2?family={$font_family}:wght@300\
46 ;400;600;700&display=swap"
47 );
48
49 $new_data['settings']['typography']['fontFamilies'][] = [
50 'slug' => 'custom',
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51 'fontFamily' => "\"{$font_family}\", sans-serif",
52 'name' => $font_family
53 ];
54
55 $new_data['styles']['typography']['fontFamily'] = 'var(--wp--preset--\
56 font-family--custom)';
57 }
58
59 return $theme_json->update_with($new_data);
60 }
61
62 add_filter('wp_theme_json_data_theme', 'dynamic_theme_styles');
63
64 // Helper functions for color manipulation
65 function adjust_brightness($hex, $percent) {
66 $hex = ltrim($hex, '#');
67 $rgb = array_map('hexdec', str_split($hex, 2));
68
69 foreach ($rgb as &$color) {
70 $color = max(0, min(255, $color + ($color * $percent / 100)));
71 }
72
73 return '#' . implode('', array_map(function($c) {
74 return str_pad(dechex(round($c)), 2, '0', STR_PAD_LEFT);
75 }, $rgb));
76 }
77
78 function adjust_hue($hex, $degrees) {
79 $hex = ltrim($hex, '#');
80 $rgb = array_map('hexdec', str_split($hex, 2));
81
82 // Convert RGB to HSL, adjust hue, convert back
83 list($h, $s, $l) = rgb_to_hsl($rgb[0], $rgb[1], $rgb[2]);
84 $h = ($h + $degrees) % 360;
85 list($r, $g, $b) = hsl_to_rgb($h, $s, $l);
86
87 return sprintf('#%02x%02x%02x', $r, $g, $b);
88 }

Site Editor

The Site Editor provides a comprehensive interface for editing entire websites
using blocks. It combines template editing, global styles management, and
pattern creation into a unified experience.

Template Editing Workflow: The Site Editor allows users to modify tem-
plates visually, with changes automatically saved to the database or theme files
depending on the context:
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1 // Programmatically create custom templates
2 function register_custom_templates() {
3 // Register a custom template for events
4 wp_register_block_template(
5 'my-theme//event-single',
6 [
7 'title' => __('Single Event', 'my-theme'),
8 'description' => __('Template for displaying individual events', \
9 'my-theme'),
10 'post_types' => ['event'],
11 'area' => 'wp_template',
12 'content' => '<!-- wp:template-part {"slug":"header"} /-->
13 <!-- wp:group {"tagName":"main"} -->
14 <main class="wp-block-group">
15 <!-- wp:post-title {"level":1} /-->
16 <!-- wp:post-featured-image /-->
17 <!-- wp:post-content /-->
18 <!-- wp:my-plugin/event-details /-->
19 <!-- wp:my-plugin/event-registration /-->
20 </main>
21 <!-- /wp:group -->
22 <!-- wp:template-part {"slug":"footer"} /-->'
23 ]
24 );
25 }
26 add_action('init', 'register_custom_templates');

Global Styles Management: The Site Editor provides interfaces for manag-
ing global styles, which can be extended programmatically:

1 // Add custom style variations to the Site Editor
2 import { registerGlobalStylesVariation } from '@wordpress/edit-site';
3
4 registerGlobalStylesVariation('my-theme/dark-mode', {
5 title: __('Dark Mode', 'my-theme'),
6 settings: {
7 color: {
8 palette: [
9 {
10 slug: 'primary',
11 color: '#bb86fc',
12 name: __('Primary', 'my-theme')
13 },
14 {
15 slug: 'secondary',
16 color: '#03dac6',
17 name: __('Secondary', 'my-theme')
18 },
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19 {
20 slug: 'background',
21 color: '#121212',
22 name: __('Background', 'my-theme')
23 },
24 {
25 slug: 'surface',
26 color: '#1e1e1e',
27 name: __('Surface', 'my-theme')
28 }
29 ]
30 }
31 },
32 styles: {
33 color: {
34 background: 'var(--wp--preset--color--background)',
35 text: '#ffffff'
36 },
37 elements: {
38 link: {
39 color: {
40 text: 'var(--wp--preset--color--primary)'
41 }
42 }
43 }
44 }
45 });

Performance and Accessibility

Performance and accessibility are fundamental considerations in modern
block development. WordPress’s commitment to these principles is reflected
throughout the block system, from the APIs provided to developers to the
default behaviors of core blocks.

Performance Optimization

Block performance optimization involves multiple strategies, from efficient
code organization to smart loading patterns and optimized asset delivery.

Code Splitting and Lazy Loading: Modern block development emphasizes
loading only the code that’s actually needed:
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1 // Dynamic imports for heavy components
2 import { lazy, Suspense } from '@wordpress/element';
3 import { Spinner } from '@wordpress/components';
4
5 // Lazy load complex components
6 const AdvancedChart = lazy(() => import('./components/AdvancedChart'));
7 const MediaGallery = lazy(() => import('./components/MediaGallery'));
8
9 function Edit({ attributes, setAttributes }) {
10 const { showChart, showGallery } = attributes;
11
12 return (
13 <div {...useBlockProps()}>
14 {showChart && (
15 <Suspense fallback={<Spinner />}>
16 <AdvancedChart data={attributes.chartData} />
17 </Suspense>
18 )}
19
20 {showGallery && (
21 <Suspense fallback={<Spinner />}>
22 <MediaGallery images={attributes.images} />
23 </Suspense>
24 )}
25 </div>
26 );
27 }

Efficient Data Fetching: Optimize data queries to prevent unnecessary API
calls:

1 import { useSelect } from '@wordpress/data';
2 import { useMemo } from '@wordpress/element';
3
4 function OptimizedPostList({ attributes }) {
5 const { categoryId, numberOfPosts, sortOrder } = attributes;
6
7 // Memoize query parameters to prevent unnecessary re-fetches
8 const queryParams = useMemo(() => ({
9 per_page: numberOfPosts,
10 categories: categoryId || undefined,
11 orderby: sortOrder === 'date' ? 'date' : 'title',
12 order: sortOrder === 'date' ? 'desc' : 'asc',
13 status: 'publish'
14 }), [categoryId, numberOfPosts, sortOrder]);
15
16 const { posts, isLoading } = useSelect(select => {
17 const query = queryParams;
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18
19 return {
20 posts: select('core').getEntityRecords('postType', 'post', query),
21 isLoading: select('core/data').isResolving('core', 'getEntityReco\
22 rds', [
23 'postType', 'post', query
24 ])
25 };
26 }, [queryParams]);
27
28 // Render logic...
29 }

Asset Optimization: Optimize CSS and JavaScript delivery:

1 // Conditional asset loading
2 function enqueue_block_assets() {
3 // Only load block assets on pages that actually use the block
4 if (has_block('my-plugin/interactive-chart')) {
5 wp_enqueue_script(
6 'chart-library',
7 plugin_dir_url(__FILE__) . 'assets/chart.min.js',
8 [],
9 '1.0.0',
10 true
11 );
12
13 wp_enqueue_style(
14 'chart-styles',
15 plugin_dir_url(__FILE__) . 'assets/chart.css',
16 [],
17 '1.0.0'
18 );
19 }
20 }
21 add_action('wp_enqueue_scripts', 'enqueue_block_assets');
22
23 // Optimize critical CSS
24 function inline_critical_block_css() {
25 if (has_block('my-plugin/hero-section')) {
26 echo '<style id="hero-critical-css">
27 .wp-block-my-plugin-hero-section {
28 min-height: 50vh;
29 display: flex;
30 align-items: center;
31 justify-content: center;
32 }
33 </style>';
34 }
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35 }
36 add_action('wp_head', 'inline_critical_block_css');

Style Engine

The WordPress Style Engine provides a standardized way to generate, op-
timize, and deliver block styles. It reduces CSS duplication and ensures
consistent style generation across blocks.

1 // Generate optimized styles using the Style Engine
2 function generate_block_styles($attributes) {
3 $styles = wp_style_engine_get_styles([
4 'spacing' => [
5 'padding' => $attributes['padding'] ?? '1rem',
6 'margin' => $attributes['margin'] ?? '0'
7 ],
8 'color' => [
9 'background' => $attributes['backgroundColor'] ?? 'transparent',
10 'text' => $attributes['textColor'] ?? 'inherit'
11 ],
12 'typography' => [
13 'fontSize' => $attributes['fontSize'] ?? '1rem',
14 'fontWeight' => $attributes['fontWeight'] ?? 'normal'
15 ],
16 'border' => [
17 'radius' => $attributes['borderRadius'] ?? '0',
18 'width' => $attributes['borderWidth'] ?? '0',
19 'color' => $attributes['borderColor'] ?? 'transparent'
20 ]
21 ], [
22 'selector' => '.wp-block-my-plugin-custom-block',
23 'context' => 'block-supports'
24 ]);
25
26 return $styles['css'];
27 }
28
29 // Compile multiple style rules efficiently
30 function compile_theme_styles() {
31 $css_rules = [];
32
33 // Collect styles from various sources
34 $blocks_with_custom_styles = get_posts([
35 'post_type' => 'any',
36 'meta_query' => [
37 [
38 'key' => '_has_custom_block_styles',
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39 'value' => '1'
40 ]
41 ]
42 ]);
43
44 foreach ($blocks_with_custom_styles as $post) {
45 $block_styles = get_post_meta($post->ID, '_custom_block_styles', true\
46 );
47
48 foreach ($block_styles as $block_id => $styles) {
49 $css_rules[] = [
50 'selector' => ".post-{$post->ID} #{$block_id}",
51 'declarations' => $styles
52 ];
53 }
54 }
55
56 // Generate optimized stylesheet
57 $stylesheet = wp_style_engine_get_stylesheet_from_css_rules($css_rules, [
58 'context' => 'custom-block-styles',
59 'optimize' => true,
60 'prettify' => WP_DEBUG
61 ]);
62
63 return $stylesheet;
64 }

Accessibility Considerations

Accessibility is built into the WordPress block system at every level. Un-
derstanding and implementing accessibility best practices ensures that your
blocks are usable by everyone.

Semantic HTML Structure: Always use appropriate HTML elements and
ARIA attributes:
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1 function AccessibleBlock({ attributes, setAttributes }) {
2 const { title, content, isExpanded } = attributes;
3 const blockId = useInstanceId(AccessibleBlock, 'accessible-block');
4
5 return (
6 <div {...useBlockProps()}>
7 <button
8 id={`toggle-${blockId}`}
9 aria-expanded={isExpanded}
10 aria-controls={`content-${blockId}`}
11 onClick={() => setAttributes({ isExpanded: !isExpanded })}
12 className="block-toggle"
13 >
14 <RichText
15 tagName="span"
16 value={title}
17 onChange={(value) => setAttributes({ title: value })}
18 placeholder={__('Enter title...', 'my-plugin')}
19 />
20 <span
21 className="toggle-icon"
22 aria-hidden="true"
23 >
24 {isExpanded ? '−' : '+'}
25 </span>
26 </button>
27
28 <div
29 id={`content-${blockId}`}
30 aria-labelledby={`toggle-${blockId}`}
31 className={`block-content ${isExpanded ? 'expanded' : 'collap\
32 sed'}`}
33 hidden={!isExpanded}
34 >
35 <RichText
36 tagName="div"
37 multiline="p"
38 value={content}
39 onChange={(value) => setAttributes({ content: value })}
40 placeholder={__('Enter content...', 'my-plugin')}
41 />
42 </div>
43 </div>
44 );
45 }

Keyboard Navigation: Ensure all interactive elements are keyboard acces-
sible:
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1 import { useRef, useEffect } from '@wordpress/element';
2
3 function KeyboardAccessibleGallery({ attributes, setAttributes }) {
4 const { images, currentIndex } = attributes;
5 const galleryRef = useRef();
6
7 useEffect(() => {
8 const handleKeyDown = (event) => {
9 switch (event.key) {
10 case 'ArrowLeft':
11 event.preventDefault();
12 navigateToImage(Math.max(0, currentIndex - 1));
13 break;
14 case 'ArrowRight':
15 event.preventDefault();
16 navigateToImage(Math.min(images.length - 1, currentIndex \
17 + 1));
18 break;
19 case 'Home':
20 event.preventDefault();
21 navigateToImage(0);
22 break;
23 case 'End':
24 event.preventDefault();
25 navigateToImage(images.length - 1);
26 break;
27 }
28 };
29
30 const gallery = galleryRef.current;
31 if (gallery) {
32 gallery.addEventListener('keydown', handleKeyDown);
33 return () => gallery.removeEventListener('keydown', handleKeyDown\
34 );
35 }
36 }, [currentIndex, images.length]);
37
38 const navigateToImage = (index) => {
39 setAttributes({ currentIndex: index });
40
41 // Announce change to screen readers
42 const announcement = sprintf(
43 __('Image %1$d of %2$d', 'my-plugin'),
44 index + 1,
45 images.length
46 );
47
48 wp.a11y.speak(announcement);
49 };
50
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51 return (
52 <div
53 {...useBlockProps()}
54 ref={galleryRef}
55 role="region"
56 aria-label={__('Image Gallery', 'my-plugin')}
57 tabIndex="0"
58 >
59 <div className="gallery-container">
60 {images.map((image, index) => (
61 <img
62 key={image.id}
63 src={image.url}
64 alt={image.alt}
65 className={index === currentIndex ? 'active' : 'inact\
66 ive'}
67 aria-hidden={index !== currentIndex}
68 />
69 ))}
70 </div>
71
72 <div className="gallery-controls">
73 <button
74 onClick={() => navigateToImage(currentIndex - 1)}
75 disabled={currentIndex === 0}
76 aria-label={__('Previous image', 'my-plugin')}
77 >
78 ←
79 </button>
80
81 <span
82 className="gallery-counter"
83 aria-live="polite"
84 aria-atomic="true"
85 >
86 {sprintf(
87 __('%1$d of %2$d', 'my-plugin'),
88 currentIndex + 1,
89 images.length
90 )}
91 </span>
92
93 <button
94 onClick={() => navigateToImage(currentIndex + 1)}
95 disabled={currentIndex === images.length - 1}
96 aria-label={__('Next image', 'my-plugin')}
97 >
98 →
99 </button>

100 </div>
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101 </div>
102 );
103 }

Screen Reader Support: Provide appropriate feedback and announce-
ments:

1 import { speak } from '@wordpress/a11y';
2
3 function AccessibleFormBlock({ attributes, setAttributes }) {
4 const { formData, isSubmitting, submitStatus } = attributes;
5
6 const handleSubmit = async (event) => {
7 event.preventDefault();
8
9 setAttributes({ isSubmitting: true });
10 speak(__('Submitting form...', 'my-plugin'));
11
12 try {
13 const response = await submitForm(formData);
14
15 setAttributes({
16 isSubmitting: false,
17 submitStatus: 'success'
18 });
19
20 speak(__('Form submitted successfully!', 'my-plugin'), 'assertive\
21 ');
22
23 } catch (error) {
24 setAttributes({
25 isSubmitting: false,
26 submitStatus: 'error'
27 });
28
29 speak(__('Form submission failed. Please try again.', 'my-plugin'\
30 ), 'assertive');
31 }
32 };
33
34 return (
35 <form onSubmit={handleSubmit} {...useBlockProps()}>
36 <fieldset disabled={isSubmitting}>
37 <legend>{__('Contact Form', 'my-plugin')}</legend>
38
39 <div className="form-field">
40 <label htmlFor="name-field">
41 {__('Name', 'my-plugin')}
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42 <span aria-label={__('required', 'my-plugin')}>*</spa\
43 n>
44 </label>
45 <input
46 id="name-field"
47 type="text"
48 value={formData.name}
49 onChange={(e) => updateFormData('name', e.target.valu\
50 e)}
51 required
52 aria-describedby="name-help"
53 />
54 <div id="name-help" className="field-help">
55 {__('Enter your full name', 'my-plugin')}
56 </div>
57 </div>
58
59 <button
60 type="submit"
61 disabled={isSubmitting}
62 aria-describedby="submit-status"
63 >
64 {isSubmitting ?
65 __('Submitting...', 'my-plugin') :
66 __('Submit', 'my-plugin')
67 }
68 </button>
69
70 <div
71 id="submit-status"
72 aria-live="polite"
73 className="submit-status"
74 >
75 {submitStatus === 'success' && __('Form submitted success\
76 fully!', 'my-plugin')}
77 {submitStatus === 'error' && __('Submission failed. Pleas\
78 e try again.', 'my-plugin')}
79 </div>
80 </fieldset>
81 </form>
82 );
83 }

Getting Started: Your Development Journey

As we conclude this introduction to theWordPress Block Editor ecosystem, it’s
important to understand that block development is both an art and a science.
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The technical concepts we’ve covered provide the foundation, but becoming
proficient requires hands-on practice and continuous learning.

Your First Block: A Practical Approach

The best way to understand block development is to build something real.
Here’s a roadmap for creating your first meaningful block:

Start Simple: Begin with a basic block that solves a real problem. Perhaps
a “Call to Action” block that combines a heading, description, and button in a
visually appealing layout.

Focus on User Experience: Think about how content creators will use your
block. What settings do they need? How can you make the editing experience
intuitive?

Iterate and Improve: Start with basic functionality and gradually add
features. This approach helps you understand each concept thoroughly before
moving to the next.

Test Thoroughly: Use your blocks in real content scenarios. Test with
different themes, various content types, and different user roles.

Common Challenges and Solutions

Every block developer encounters similar challenges. Here are the most
common ones and how to approach them:

State Management Complexity: As blocks become more sophisticated,
managing state becomes challenging. Start with simple attribute-based state
and gradually introduce more complex patterns as needed.

Performance Concerns: Don’t optimize prematurely, but be aware of
performance implications. Use browser developer tools to identify bottlenecks
and address them systematically.

Accessibility Requirements: Build accessibility in from the beginning
rather than adding it later. Use semantic HTML, provide proper ARIA
attributes, and test with screen readers.

Cross-Theme Compatibility: Design blocks that work well with different
themes. UseWordPress’s design tokens and avoid hard-coded styles thatmight
conflict with theme designs.
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Building Your Skills

Block development is a journey of continuous learning. Here are strategies for
building your expertise:

Study Core Blocks: The WordPress core blocks are excellent examples of
best practices. Study their source code to understand how complex function-
ality is implemented.

Engage with the Community: Join WordPress development communities,
attend WordCamps, and participate in discussions about block development.

Experiment with New APIs: WordPress regularly introduces new APIs
and capabilities. Experiment with them in side projects to understand their
potential.

Build Real Projects: Nothing teaches like building real blocks for real
websites. Each project will present unique challenges that expand your un-
derstanding.

Looking Forward

The WordPress Block Editor ecosystem continues to evolve rapidly. New
APIs, improved performance, and enhanced developer tools are constantly
being introduced. The concepts you’ve learned in this chapter provide a
solid foundation for adapting to these changes and taking advantage of new
capabilities as they become available.

As you begin your block development journey, remember that every expert
was once a beginner. TheWordPress community is welcoming and supportive,
and there are abundant resources available to help you succeed. Start building,
keep learning, and don’t hesitate to ask questions along the way.

The future of WordPress is being built with blocks, and by learning block
development, you’re positioning yourself to be part of that future. Whether
you’re creating simple content blocks or complex interactive applications, the
skills you develop will serve you well as WordPress continues to evolve into an
increasingly powerful and flexible platform.

In the following chapters, we’ll dive deeper into specific aspects of block
development, providing practical examples and advanced techniques that will
help you create exceptional block-based experiences. Each chapter builds on
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the foundation established here, taking you from basic concepts to advanced
implementation strategies.

* * *

This introduction has provided a comprehensive overview of theWordPress Block
Editor ecosystem. In subsequent chapters, we’ll explore each topic in greater
detail, with practical examples and real-world applications that will help you
become a proficient block developer.
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Introduction: Building Your First Block

Welcome to the practical world of WordPress block development. In this
chapter, we’ll move beyond theory and dive into the hands-on experience of
creating blocks that solve real problems. Rather than overwhelming you with
abstract concepts, we’ll build our understanding through a practical project
that evolves throughout the chapter.

By the end of this chapter, you’ll have created a fully functional “Team
Member” block that demonstrates every fundamental concept of block devel-
opment. This block will showcase a team member’s photo, name, role, bio,
and social links—a common requirement in modern websites that perfectly
illustrates the core principles of block development.
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Appendix A: Essential WordPress
Packages and APIs
This appendix provides comprehensive coverage of the WordPress packages
and APIs essential for modern block development. Each package includes
practical examples from the book’s featured projects and preparation for
WordPress 2030 capabilities.

Core WordPress Data Management

@wordpress/data ‐ The Foundation of WordPress State
Management

The @wordpress/data package provides WordPress’s Redux-inspired state
management system, essential for building scalable, maintainable blocks and
applications.

Core Functions and Real‐World Applications

createReduxStore() - Building Custom Data Stores

1 // TechCorp Learning Platform - Course Management Store
2 import { createReduxStore, register } from '@wordpress/data';
3
4 const STORE_NAME = 'techcorp/courses';
5
6 const DEFAULT_STATE = {
7 courses: [],
8 currentCourse: null,
9 enrollments: {},
10 progress: {},
11 isLoading: false,
12 error: null,
13 };
14
15 const actions = {
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16 setCourses(courses) {
17 return { type: 'SET_COURSES', courses };
18 },
19
20 enrollUser(courseId, userId) {
21 return { type: 'ENROLL_USER', courseId, userId };
22 },
23
24 updateProgress(courseId, userId, progress) {
25 return { type: 'UPDATE_PROGRESS', courseId, userId, progress };
26 },
27
28 // WordPress 2030: AI-powered course recommendations
29 generateAIRecommendations(userId) {
30 return { type: 'GENERATE_AI_RECOMMENDATIONS', userId };
31 },
32 };
33
34 const selectors = {
35 getCourses(state) {
36 return state.courses;
37 },
38
39 getUserProgress(state, courseId, userId) {
40 return state.progress[`${courseId}-${userId}`] || 0;
41 },
42
43 getEnrollmentStatus(state, courseId, userId) {
44 return state.enrollments[`${courseId}-${userId}`] || false;
45 },
46
47 // Advanced selector with memoization
48 getRecommendedCourses: createSelector(
49 [getCourses, (state, userId) => userId],
50 (courses, userId) => {
51 // AI-powered recommendation logic
52 return courses.filter(course =>
53 course.aiRecommendationScore > 0.7
54 );
55 }
56 ),
57 };
58
59 const store = createReduxStore(STORE_NAME, {
60 reducer,
61 actions,
62 selectors,
63 controls: {
64 // Custom control for API calls
65 FETCH_COURSES() {
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66 return apiFetch({ path: '/techcorp/v1/courses' });
67 },
68 },
69 });
70
71 register(store);

useSelect() and useDispatch() - React Integration

1 // DevCorp Block Library - Advanced Hook Pattern
2 import { useSelect, useDispatch } from '@wordpress/data';
3 import { useCallback, useMemo } from '@wordpress/element';
4
5 interface UseCourseDataReturn {
6 courses: Course[];
7 isLoading: boolean;
8 error: string | null;
9 enrollUser: (courseId: string, userId: string) => Promise<void>;
10 updateProgress: (courseId: string, userId: string, progress: number) => Pro\
11 mise<void>;
12 }
13
14 export const useCourseData = (userId: string): UseCourseDataReturn => {
15 const { courses, isLoading, error } = useSelect(
16 (select) => {
17 const store = select('techcorp/courses');
18 return {
19 courses: store.getCourses(),
20 isLoading: store.isLoading(),
21 error: store.getError(),
22 };
23 },
24 []
25 );
26
27 const { enrollUser: enrollUserAction, updateProgress: updateProgressAction \
28 } =
29 useDispatch('techcorp/courses');
30
31 const enrollUser = useCallback(
32 async (courseId: string, userId: string) => {
33 try {
34 await enrollUserAction(courseId, userId);
35 // Track enrollment for analytics
36 trackEvent('course_enrollment', { courseId, userId });
37 } catch (error) {
38 console.error('Enrollment failed:', error);
39 }
40 },
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41 [enrollUserAction]
42 );
43
44 const updateProgress = useCallback(
45 async (courseId: string, userId: string, progress: number) => {
46 await updateProgressAction(courseId, userId, progress);
47
48 // WordPress 2030: Real-time collaboration updates
49 if (window.wp?.collaboration) {
50 window.wp.collaboration.broadcastProgress(courseId, userId, progress);
51 }
52 },
53 [updateProgressAction]
54 );
55
56 return useMemo(
57 () => ({
58 courses,
59 isLoading,
60 error,
61 enrollUser,
62 updateProgress,
63 }),
64 [courses, isLoading, error, enrollUser, updateProgress]
65 );
66 };

Performance Optimization with Data Stores

1 // GlobalTech Enterprise - Optimized Data Fetching
2 const selectors = {
3 // Memoized selector for expensive calculations
4 getCourseAnalytics: createSelector(
5 [getCourses, getEnrollments, getProgress],
6 (courses, enrollments, progress) => {
7 return courses.map(course => ({
8 ...course,
9 enrollmentCount: Object.values(enrollments)
10 .filter(e => e.courseId === course.id).length,
11 averageProgress: calculateAverageProgress(course.id, progress),
12 completionRate: calculateCompletionRate(course.id, enrollments, progr\
13 ess),
14 }));
15 }
16 ),
17
18 // Paginated selector for large datasets
19 getPaginatedCourses: createSelector(
20 [getCourses, (state, page, perPage) => ({ page, perPage })],
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21 (courses, { page, perPage }) => {
22 const start = (page - 1) * perPage;
23 return courses.slice(start, start + perPage);
24 }
25 ),
26 };

User Interface Components

@wordpress/components ‐ Building Accessible Interfaces

WordPress Components provides a comprehensive library of accessible, con-
sistent UI components.

Advanced Component Patterns

Form Components with Validation

1 // EduCorp Academy - Advanced Form Implementation
2 import {
3 PanelBody,
4 TextControl,
5 SelectControl,
6 ToggleControl,
7 Button,
8 Notice,
9 } from '@wordpress/components';
10 import { useState, useCallback } from '@wordpress/element';
11 import { __ } from '@wordpress/i18n';
12
13 interface CourseSettingsProps {
14 attributes: CourseAttributes;
15 setAttributes: (attributes: Partial<CourseAttributes>) => void;
16 }
17
18 export const CourseSettings: React.FC<CourseSettingsProps> = ({
19 attributes,
20 setAttributes,
21 }) => {
22 const [validationErrors, setValidationErrors] = useState<Record<string, str\
23 ing>>({});
24 const [isSubmitting, setIsSubmitting] = useState(false);
25
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26 const validateForm = useCallback((values: Partial<CourseAttributes>) => {
27 const errors: Record<string, string> = {};
28
29 if (!values.title?.trim()) {
30 errors.title = __('Course title is required', 'educorp-academy');
31 }
32
33 if (values.duration && values.duration < 1) {
34 errors.duration = __('Duration must be at least 1 minute', 'educorp-aca\
35 demy');
36 }
37
38 if (values.maxEnrollments && values.maxEnrollments < 1) {
39 errors.maxEnrollments = __('Maximum enrollments must be positive', 'edu\
40 corp-academy');
41 }
42
43 return errors;
44 }, []);
45
46 const handleAttributeChange = useCallback(
47 (key: keyof CourseAttributes, value: any) => {
48 const newAttributes = { ...attributes, [key]: value };
49 const errors = validateForm(newAttributes);
50
51 setValidationErrors(errors);
52 setAttributes({ [key]: value });
53 },
54 [attributes, setAttributes, validateForm]
55 );
56
57 return (
58 <PanelBody title={__('Course Settings', 'educorp-academy')} initialOpen={\
59 true}>
60 {Object.keys(validationErrors).length > 0 && (
61 <Notice status="error" isDismissible={false}>
62 {__('Please correct the errors below', 'educorp-academy')}
63 </Notice>
64 )}
65
66 <TextControl
67 label={__('Course Title', 'educorp-academy')}
68 value={attributes.title || ''}
69 onChange={(value) => handleAttributeChange('title', value)}
70 help={validationErrors.title || __('Enter a descriptive course title'\
71 , 'educorp-academy')}
72 className={validationErrors.title ? 'has-error' : ''}
73 />
74
75 <SelectControl
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76 label={__('Difficulty Level', 'educorp-academy')}
77 value={attributes.difficulty || 'beginner'}
78 options={[
79 { label: __('Beginner', 'educorp-academy'), value: 'beginner' },
80 { label: __('Intermediate', 'educorp-academy'), value: 'intermediat\
81 e' },
82 { label: __('Advanced', 'educorp-academy'), value: 'advanced' },
83 { label: __('Expert', 'educorp-academy'), value: 'expert' },
84 ]}
85 onChange={(value) => handleAttributeChange('difficulty', value)}
86 />
87
88 <ToggleControl
89 label={__('Enable AI Assistance', 'educorp-academy')}
90 help={__('Provide AI-powered learning recommendations', 'educorp-acad\
91 emy')}
92 checked={attributes.aiEnabled || false}
93 onChange={(value) => handleAttributeChange('aiEnabled', value)}
94 />
95
96 {/* WordPress 2030: Sustainability tracking */}
97 <ToggleControl
98 label={__('Track Carbon Footprint', 'educorp-academy')}
99 help={__('Monitor environmental impact of course delivery', 'educorp-\

100 academy')}
101 checked={attributes.sustainabilityTracking || false}
102 onChange={(value) => handleAttributeChange('sustainabilityTracking', \
103 value)}
104 />
105 </PanelBody>
106 );
107 };

Advanced Modal and Dialog Patterns

1 // DevCorp Block Library - Reusable Modal System
2 import { Modal, Button, Flex, FlexItem } from '@wordpress/components';
3 import { useState, useCallback } from '@wordpress/element';
4 import { __ } from '@wordpress/i18n';
5
6 interface ConfirmationModalProps {
7 isOpen: boolean;
8 onClose: () => void;
9 onConfirm: () => Promise<void>;
10 title: string;
11 message: string;
12 confirmText?: string;
13 cancelText?: string;
14 isDestructive?: boolean;



Appendix A: Essential WordPress Packages and APIs 828

15 }
16
17 export const ConfirmationModal: React.FC<ConfirmationModalProps> = ({
18 isOpen,
19 onClose,
20 onConfirm,
21 title,
22 message,
23 confirmText = __('Confirm', 'devcorp-blocks'),
24 cancelText = __('Cancel', 'devcorp-blocks'),
25 isDestructive = false,
26 }) => {
27 const [isProcessing, setIsProcessing] = useState(false);
28
29 const handleConfirm = useCallback(async () => {
30 setIsProcessing(true);
31 try {
32 await onConfirm();
33 onClose();
34 } catch (error) {
35 console.error('Confirmation action failed:', error);
36 } finally {
37 setIsProcessing(false);
38 }
39 }, [onConfirm, onClose]);
40
41 if (!isOpen) return null;
42
43 return (
44 <Modal
45 title={title}
46 onRequestClose={onClose}
47 className="devcorp-confirmation-modal"
48 shouldCloseOnClickOutside={!isProcessing}
49 shouldCloseOnEsc={!isProcessing}
50 >
51 <p>{message}</p>
52
53 <Flex justify="flex-end" gap={3}>
54 <FlexItem>
55 <Button
56 variant="tertiary"
57 onClick={onClose}
58 disabled={isProcessing}
59 >
60 {cancelText}
61 </Button>
62 </FlexItem>
63 <FlexItem>
64 <Button
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65 variant={isDestructive ? 'primary' : 'secondary'}
66 onClick={handleConfirm}
67 isBusy={isProcessing}
68 disabled={isProcessing}
69 className={isDestructive ? 'is-destructive' : ''}
70 >
71 {confirmText}
72 </Button>
73 </FlexItem>
74 </Flex>
75 </Modal>
76 );
77 };

Block Development Fundamentals

@wordpress/blocks ‐ Block Registration and Management

The foundation of all block development, providing registration, parsing, and
serialization capabilities.

Advanced Block Registration Patterns

Dynamic Block with Server-Side Rendering

1 // TechCorp Learning Platform - Server-side rendered course block
2 class TechCorp_Course_Block {
3 public function __construct() {
4 add_action('init', array($this, 'register_block'));
5 }
6
7 public function register_block() {
8 register_block_type(
9 'techcorp/course',
10 array(
11 'attributes' => array(
12 'courseId' => array(
13 'type' => 'string',
14 'default' => '',
15 ),
16 'displayMode' => array(
17 'type' => 'string',
18 'default' => 'card',
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19 'enum' => array('card', 'list', 'detailed'),
20 ),
21 'showProgress' => array(
22 'type' => 'boolean',
23 'default' => true,
24 ),
25 ),
26 'render_callback' => array($this, 'render_course_block'),
27 'editor_script' => 'techcorp-course-block-editor',
28 'editor_style' => 'techcorp-course-block-editor-style',
29 'style' => 'techcorp-course-block-style',
30 )
31 );
32 }
33
34 public function render_course_block($attributes, $content, $block) {
35 $course_id = $attributes['courseId'] ?? '';
36 $display_mode = $attributes['displayMode'] ?? 'card';
37 $show_progress = $attributes['showProgress'] ?? true;
38
39 if (empty($course_id)) {
40 return '<div class="wp-block-techcorp-course error">' .
41 __('Please select a course', 'techcorp-learning') .
42 '</div>';
43 }
44
45 $course = $this->get_course_data($course_id);
46 if (!$course) {
47 return '<div class="wp-block-techcorp-course error">' .
48 __('Course not found', 'techcorp-learning') .
49 '</div>';
50 }
51
52 $user_id = get_current_user_id();
53 $progress = $show_progress && $user_id ?
54 $this->get_user_progress($course_id, $user_id) : null;
55
56 ob_start();
57 include $this->get_template_path($display_mode);
58 return ob_get_clean();
59 }
60
61 private function get_course_data($course_id) {
62 // Implementation with caching for performance
63 $cache_key = "techcorp_course_{$course_id}";
64 $course = wp_cache_get($cache_key);
65
66 if (false === $course) {
67 $course = get_post($course_id);
68 if ($course && $course->post_type === 'techcorp_course') {
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69 $course->meta = get_post_meta($course_id);
70 wp_cache_set($cache_key, $course, '', HOUR_IN_SECONDS);
71 }
72 }
73
74 return $course;
75 }
76 }
77
78 new TechCorp_Course_Block();

Block Variations for Scalability

1 // GlobalTech Enterprise - Block variations for different use cases
2 import { registerBlockVariation } from '@wordpress/blocks';
3 import { __ } from '@wordpress/i18n';
4
5 // Base course block with multiple variations
6 const courseVariations = [
7 {
8 name: 'course-card',
9 title: __('Course Card', 'globaltech-enterprise'),
10 description: __('Display course as an attractive card', 'globaltech-enter\
11 prise'),
12 icon: 'id-alt',
13 attributes: {
14 displayMode: 'card',
15 showProgress: true,
16 showInstructor: true,
17 showRating: true,
18 },
19 scope: ['inserter'],
20 },
21 {
22 name: 'course-list-item',
23 title: __('Course List Item', 'globaltech-enterprise'),
24 description: __('Compact course display for lists', 'globaltech-enterpris\
25 e'),
26 icon: 'list-view',
27 attributes: {
28 displayMode: 'list',
29 showProgress: true,
30 showInstructor: false,
31 showRating: false,
32 },
33 scope: ['inserter'],
34 },
35 {
36 name: 'course-featured',
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37 title: __('Featured Course', 'globaltech-enterprise'),
38 description: __('Prominent display for featured courses', 'globaltech-ent\
39 erprise'),
40 icon: 'star-filled',
41 attributes: {
42 displayMode: 'featured',
43 showProgress: true,
44 showInstructor: true,
45 showRating: true,
46 showDescription: true,
47 isFeatured: true,
48 },
49 scope: ['inserter'],
50 },
51 ];
52
53 courseVariations.forEach(variation => {
54 registerBlockVariation('globaltech/course', variation);
55 });

Modern React Integration

@wordpress/element ‐ React for WordPress

WordPress Element provides React functionality optimized for WordPress
development.

Advanced Hook Patterns

Custom Hooks for Complex State Management

1 // EduCorp Academy - Advanced learning analytics hook
2 import { useState, useEffect, useCallback, useRef } from '@wordpress/element';
3 import { useSelect, useDispatch } from '@wordpress/data';
4
5 interface LearningAnalytics {
6 timeSpent: number;
7 completionRate: number;
8 engagementScore: number;
9 strugglingAreas: string[];
10 recommendations: string[];
11 }
12
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13 interface UseLearningAnalyticsReturn {
14 analytics: LearningAnalytics | null;
15 isLoading: boolean;
16 error: string | null;
17 trackInteraction: (type: string, data: any) => void;
18 generateReport: () => Promise<void>;
19 }
20
21 export const useLearningAnalytics = (
22 courseId: string,
23 userId: string
24 ): UseLearningAnalyticsReturn => {
25 const [analytics, setAnalytics] = useState<LearningAnalytics | null>(null);
26 const [isLoading, setIsLoading] = useState(false);
27 const [error, setError] = useState<string | null>(null);
28
29 const interactionBuffer = useRef<any[]>([]);
30 const flushTimeoutRef = useRef<number>();
31
32 const { createNotice } = useDispatch('core/notices');
33
34 // Track user interactions with buffering for performance
35 const trackInteraction = useCallback((type: string, data: any) => {
36 interactionBuffer.current.push({
37 type,
38 data,
39 timestamp: Date.now(),
40 courseId,
41 userId,
42 });
43
44 // Flush buffer every 5 seconds or when it reaches 10 items
45 if (interactionBuffer.current.length >= 10) {
46 flushInteractions();
47 } else {
48 clearTimeout(flushTimeoutRef.current);
49 flushTimeoutRef.current = window.setTimeout(flushInteractions, 5000);
50 }
51 }, [courseId, userId]);
52
53 const flushInteractions = useCallback(async () => {
54 if (interactionBuffer.current.length === 0) return;
55
56 const interactions = [...interactionBuffer.current];
57 interactionBuffer.current = [];
58
59 try {
60 await apiFetch({
61 path: '/educorp/v1/analytics/interactions',
62 method: 'POST',
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63 data: { interactions },
64 });
65 } catch (error) {
66 console.error('Failed to track interactions:', error);
67 // Re-add failed interactions to buffer for retry
68 interactionBuffer.current.unshift(...interactions);
69 }
70 }, []);
71
72 const generateReport = useCallback(async () => {
73 setIsLoading(true);
74 setError(null);
75
76 try {
77 // Flush any pending interactions first
78 await flushInteractions();
79
80 const response = await apiFetch({
81 path: `/educorp/v1/analytics/report?courseId=${courseId}&userId=${use\
82 rId}`,
83 });
84
85 setAnalytics(response);
86
87 createNotice(
88 'success',
89 __('Learning analytics updated successfully', 'educorp-academy'),
90 { type: 'snackbar', isDismissible: true }
91 );
92 } catch (err) {
93 const errorMessage = err instanceof Error ? err.message :
94 __('Failed to generate analytics report', 'educorp-\
95 academy');
96 setError(errorMessage);
97
98 createNotice('error', errorMessage, {
99 type: 'snackbar',

100 isDismissible: true
101 });
102 } finally {
103 setIsLoading(false);
104 }
105 }, [courseId, userId, flushInteractions, createNotice]);
106
107 // Auto-generate report on mount and when dependencies change
108 useEffect(() => {
109 if (courseId && userId) {
110 generateReport();
111 }
112 }, [courseId, userId, generateReport]);
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113
114 // Cleanup on unmount
115 useEffect(() => {
116 return () => {
117 clearTimeout(flushTimeoutRef.current);
118 flushInteractions();
119 };
120 }, [flushInteractions]);
121
122 return {
123 analytics,
124 isLoading,
125 error,
126 trackInteraction,
127 generateReport,
128 };
129 };

Block Editor Integration

@wordpress/block‐editor ‐ Editor Components and Hooks

Essential components and hooks for building sophisticated block editor expe-
riences.

Advanced Editor Patterns

Rich Text with Custom Formatting

1 // DevCorp Block Library - Advanced rich text implementation
2 import {
3 RichText,
4 useBlockProps,
5 BlockControls,
6 InspectorControls,
7 } from '@wordpress/block-editor';
8 import {
9 ToolbarGroup,
10 ToolbarButton,
11 PanelBody,
12 ToggleControl,
13 } from '@wordpress/components';
14 import { useState, useCallback } from '@wordpress/element';



Appendix A: Essential WordPress Packages and APIs 836

15 import { __ } from '@wordpress/i18n';
16
17 interface AdvancedTextBlockProps {
18 attributes: {
19 content: string;
20 allowCustomFormatting: boolean;
21 enableAIAssistance: boolean;
22 };
23 setAttributes: (attributes: any) => void;
24 }
25
26 export const AdvancedTextBlock: React.FC<AdvancedTextBlockProps> = ({
27 attributes,
28 setAttributes,
29 }) => {
30 const { content, allowCustomFormatting, enableAIAssistance } = attributes;
31 const [isAIProcessing, setIsAIProcessing] = useState(false);
32
33 const blockProps = useBlockProps({
34 className: 'devcorp-advanced-text',
35 });
36
37 const handleAIEnhancement = useCallback(async () => {
38 if (!enableAIAssistance || !content) return;
39
40 setIsAIProcessing(true);
41 try {
42 const response = await apiFetch({
43 path: '/devcorp/v1/ai/enhance-text',
44 method: 'POST',
45 data: { content },
46 });
47
48 setAttributes({ content: response.enhancedContent });
49 } catch (error) {
50 console.error('AI enhancement failed:', error);
51 } finally {
52 setIsAIProcessing(false);
53 }
54 }, [content, enableAIAssistance, setAttributes]);
55
56 const customFormatTypes = allowCustomFormatting ? [
57 'core/bold',
58 'core/italic',
59 'core/link',
60 'devcorp/highlight',
61 'devcorp/tooltip',
62 'devcorp/annotation',
63 ] : [
64 'core/bold',
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65 'core/italic',
66 'core/link',
67 ];
68
69 return (
70 <>
71 <BlockControls>
72 <ToolbarGroup>
73 {enableAIAssistance && (
74 <ToolbarButton
75 icon="admin-generic"
76 label={__('Enhance with AI', 'devcorp-blocks')}
77 onClick={handleAIEnhancement}
78 isBusy={isAIProcessing}
79 disabled={!content || isAIProcessing}
80 />
81 )}
82 </ToolbarGroup>
83 </BlockControls>
84
85 <InspectorControls>
86 <PanelBody title={__('Text Settings', 'devcorp-blocks')}>
87 <ToggleControl
88 label={__('Allow Custom Formatting', 'devcorp-blocks')}
89 help={__('Enable advanced formatting options', 'devcorp-blocks')}
90 checked={allowCustomFormatting}
91 onChange={(value) => setAttributes({ allowCustomFormatting: value\
92 })}
93 />
94
95 <ToggleControl
96 label={__('Enable AI Assistance', 'devcorp-blocks')}
97 help={__('Use AI to enhance and improve text', 'devcorp-blocks')}
98 checked={enableAIAssistance}
99 onChange={(value) => setAttributes({ enableAIAssistance: value })}

100 />
101 </PanelBody>
102 </InspectorControls>
103
104 <div {...blockProps}>
105 <RichText
106 tagName="div"
107 value={content}
108 onChange={(value) => setAttributes({ content: value })}
109 placeholder={__('Start writing or use AI assistance...', 'devcorp-b\
110 locks')}
111 allowedFormats={customFormatTypes}
112 multiline="p"
113 />
114
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115 {isAIProcessing && (
116 <div className="ai-processing-indicator">
117 {__('AI is enhancing your content...', 'devcorp-blocks')}
118 </div>
119 )}
120 </div>
121 </>
122 );
123 };

Internationalization

@wordpress/i18n ‐ WordPress Internationalization

Essential for creating globally accessible WordPress applications.

Advanced Translation Patterns

Context-Aware Translations with Pluralization

1 // GlobalTech Enterprise - Advanced i18n implementation
2 import { __, _n, _x, sprintf } from '@wordpress/i18n';
3
4 interface TranslationHelpers {
5 formatCourseCount: (count: number) => string;
6 formatDuration: (minutes: number) => string;
7 formatProgress: (completed: number, total: number) => string;
8 getStatusMessage: (status: string, context: string) => string;
9 }
10
11 export const useTranslationHelpers = (): TranslationHelpers => {
12 const formatCourseCount = useCallback((count: number): string => {
13 return sprintf(
14 _n(
15 '%d course available',
16 '%d courses available',
17 count,
18 'globaltech-enterprise'
19 ),
20 count
21 );
22 }, []);
23
24 const formatDuration = useCallback((minutes: number): string => {
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25 if (minutes < 60) {
26 return sprintf(
27 _n(
28 '%d minute',
29 '%d minutes',
30 minutes,
31 'globaltech-enterprise'
32 ),
33 minutes
34 );
35 }
36
37 const hours = Math.floor(minutes / 60);
38 const remainingMinutes = minutes % 60;
39
40 if (remainingMinutes === 0) {
41 return sprintf(
42 _n(
43 '%d hour',
44 '%d hours',
45 hours,
46 'globaltech-enterprise'
47 ),
48 hours
49 );
50 }
51
52 return sprintf(
53 __('%d hours %d minutes', 'globaltech-enterprise'),
54 hours,
55 remainingMinutes
56 );
57 }, []);
58
59 const formatProgress = useCallback((completed: number, total: number): stri\
60 ng => {
61 const percentage = Math.round((completed / total) * 100);
62
63 return sprintf(
64 __('%1$d of %2$d completed (%3$d%%)', 'globaltech-enterprise'),
65 completed,
66 total,
67 percentage
68 );
69 }, []);
70
71 const getStatusMessage = useCallback((status: string, context: string): str\
72 ing => {
73 const statusMessages = {
74 enrollment: {
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75 pending: _x('Enrollment Pending', 'enrollment status', 'globaltech-en\
76 terprise'),
77 approved: _x('Enrolled', 'enrollment status', 'globaltech-enterprise'\
78 ),
79 rejected: _x('Enrollment Rejected', 'enrollment status', 'globaltech-\
80 enterprise'),
81 },
82 course: {
83 draft: _x('Draft', 'course status', 'globaltech-enterprise'),
84 published: _x('Published', 'course status', 'globaltech-enterprise'),
85 archived: _x('Archived', 'course status', 'globaltech-enterprise'),
86 },
87 };
88
89 return statusMessages[context]?.[status] || status;
90 }, []);
91
92 return {
93 formatCourseCount,
94 formatDuration,
95 formatProgress,
96 getStatusMessage,
97 };
98 };

WordPress 2030 Preparation

Emerging APIs and Future‐Ready Patterns

As WordPress evolves toward 2030, new APIs and patterns are emerging. This
section prepares you for upcoming capabilities.

AI Integration Preparation
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1 // WordPress 2030: AI-powered content generation
2 interface AIContentGenerator {
3 generateContent: (prompt: string, context: any) => Promise<string>;
4 enhanceContent: (content: string, style: string) => Promise<string>;
5 suggestImprovements: (content: string) => Promise<string[]>;
6 }
7
8 // Future API structure (conceptual)
9 export const useAIContentGenerator = (): AIContentGenerator => {
10 const generateContent = useCallback(async (prompt: string, context: any) =>\
11 {
12 // Future WordPress AI API
13 return await wp.ai.generateContent({
14 prompt,
15 context,
16 model: 'wordpress-2030-content',
17 safety: 'strict',
18 });
19 }, []);
20
21 const enhanceContent = useCallback(async (content: string, style: string) =\
22 > {
23 return await wp.ai.enhanceContent({
24 content,
25 style,
26 preserveIntent: true,
27 accessibility: 'wcag-aa',
28 });
29 }, []);
30
31 const suggestImprovements = useCallback(async (content: string) => {
32 return await wp.ai.analyzeContent({
33 content,
34 suggestions: ['accessibility', 'readability', 'seo', 'engagement'],
35 });
36 }, []);
37
38 return {
39 generateContent,
40 enhanceContent,
41 suggestImprovements,
42 };
43 };

Real‐time Collaboration Preparation
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1 // WordPress 2030: Real-time collaboration
2 interface CollaborationFeatures {
3 broadcastChange: (blockId: string, change: any) => void;
4 subscribeToChanges: (blockId: string, callback: Function) => () => void;
5 showCollaborators: (blockId: string) => CollaboratorInfo[];
6 }
7
8 export const useCollaboration = (blockId: string): CollaborationFeatures => {
9 const broadcastChange = useCallback((blockId: string, change: any) => {
10 // Future WordPress collaboration API
11 wp.collaboration.broadcast({
12 blockId,
13 change,
14 userId: wp.currentUser.id,
15 timestamp: Date.now(),
16 });
17 }, []);
18
19 const subscribeToChanges = useCallback((blockId: string, callback: Function\
20 ) => {
21 return wp.collaboration.subscribe(blockId, callback);
22 }, []);
23
24 const showCollaborators = useCallback((blockId: string) => {
25 return wp.collaboration.getActiveCollaborators(blockId);
26 }, []);
27
28 return {
29 broadcastChange,
30 subscribeToChanges,
31 showCollaborators,
32 };
33 };

* * *

This appendix provides the foundation for mastering WordPress package de-
velopment while preparing for the platform’s evolution toward 2030. Each
example demonstrates not just current best practices, but forward-thinking
patterns that will remain relevant as WordPress continues to evolve.

The key to success withWordPress packages is understanding not just their
individual capabilities, but how theywork together to create cohesive, scalable,
and maintainable applications. The patterns shown here, drawn from real-
world implementations in the book’s featured projects, provide that holistic
understanding.
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