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PART ONE

| Introduction and Overview

Website performance is the measure of how effectively a website
delivers content to users, focusing on load speed, reliability, and overall
user experience quality.

Optimizing web performance can be challenging due to the many
factors involved, but this comprehensive guide simplifies the process.
We'll walk you through the essential strategies and tools needed to
make your WordPress site faster and more efficient.

By the end of this guide, you'll be able to:

v Conduct thorough performance testing using industry-standard
tools

v Optimize both front-end and back-end components for faster
load times

v Choose the best hosting solution tailored for WordPress
performance

v Understand different hosting options and key factors that impact
scalability and speed
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——— How Website Performance Affects

Your Business

Your website's performance directly influences your business success.
It has a direct impact on conversion rates - the percentage of site
visitors who take a desired action, such as making a purchase, signing
up for a newsletter.

Conversion Rates and User Experience

The graph below illustrates the relationship between load time and
bounce rate. As it shows, every second of delay increases the chances
of visitors bouncing, costing you conversions.

PAGE LOAD SPEED VS BOUNCE RATE

ESTIMATED TO BOUNCE OUT OF 1,000 VISITORS
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Search Engine Rankings

Google has emphasized that website speed is a crucial ranking factor.
Fast-loading, mobile-friendly websites that provide a smooth user
experience are favored in search engine rankings.
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Conversely, a slow website increases bounce rates, which negatively
impacts your position in search engine results pages (SERPS).

The Importance of Website Performance
for Key Roles

Website performance affects everyone. Fast-loading websites benefit
all internet users, not just tech enthusiasts.

Business Owners rely on a fast website to attract customers,
generate leads, and drive sales. Slow load times directly impact
revenue and customer trust, and can cost repeat business.

Freelancers and developers must ensure that designs and code are
responsive and fast. A slow site damages the user experience and
tarnishes a developer’s credibility.

Bloggers need a fast site to keep readers engaged and support
SEO-driven growth. A slow site can deter readers and hinder growth.

Website performance is crucial for all types of websites, regardless of
their purpose or target audience. Whether it's a commercial site,
content-focused blog, educational platform, community forum, or
personal profile, optimal performance is key to success.

Given the significant impact of website performance on your business,
it is essential to measure your website's performance accurately. Let'’s
now explore how to identify and address potential performance
bottlenecks.
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PART TWO

How to Measure WordPress
Performance

Before delving into the practical aspects of website performance
testing, it's crucial to first understand the key elements that will guide

your approach.
The relevant performance metrics
The main types of performance testing
The available testing tools

How to define your objectives

11
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Website Performance Metrics
(Web Vitals)

Website performance metrics are essential indicators that help
evaluate how well a website is performing. These metrics provide
insights into various aspects of website efficiency and user experience.
Here are some key metrics to consider:

Page Load Time. Measures the time it takes for a web page to fully
load. A faster page load time ensures users don't abandon the site
due to slow performance.

Time to First Byte (TTFB). The time it takes for a browser to receive
the first byte of data from the server. A lower TTFB indicates a faster
server response, resulting in quicker page load initiation and an
improved user experience, particularly on slow networks.

First Contentful Paint (FCP). The time it takes for the first piece of
content to be displayed on the screen. This gives users visual
feedback that the site is loading, reducing bounce rates.

Largest Contentful Paint (LCP). Measures the time it takes for the
largest content element to become visible. Lower LCPs allow the
browser to paint the visuals faster helping users focus on the
primary content of the page.

Interaction to Next Paint (INP). Captures the delay between a user
interaction (like clicking a button) and the next frame being
painted. Lower INP ensures users experience smooth and
responsive interactions.

Time to Interactive (TTI). Measures the time it takes for a page to
become fully interactive, meaning it is not only visually loaded but
also fully responsive to user inputs like clicks or scrolling. A lower TTI
indicates improved usability and quicker user interaction.

12
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Cumulative Layout Shift (CLS). Measures the visual stability of a
webpage. A low CLS score indicates that elements remain stable
and don't unexpectedly shift during page loading, reducing
frustration and enhancing the overall user experience, particularly
during interactions such as scrolling or clicking.

Speed Index (Sl). Measures how quickly the visible parts of a page
are populated during loading. A lower Speed Index indicates faster
rendering of visible content, enhancing the perceived loading
speed for users.

Total Blocking Time (TBT). The total time during which the main
thread is blocked, preventing user input. High TBT can frustrate
users as they experience unresponsive buttons or fields.

At the time of this writing, Largest Contentful Paint (LCP), Interaction
to Next Paint (INP), and Cumulative Layout Shift (CLS) are recognized
as Core Web Vitals. These metrics focus on loading, critical for both
user experience and search engine rankings.

In the next section, we'll dive into the key types of performance testing
that can help you understand and optimize your site's performance.

13
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Types of Performance Testing

Website performance testing falls into two main categories:
browser-based testing (front-end) and protocol-based testing
(server-side). Each type serves a different purpose, helping to identify
performance bottlenecks at various levels. Below, we'll explore the key
types of testing and when to use them.

Browser-based Performance Testing

Browser-based testing (or front-end performance testing) focuses on
how users experience the website by analyzing metrics like page load
times, rendering speed, and client-side scripting performance. These
tests, conducted on actual or headless browsers, provide insights into

the performance experienced by users on different devices and
browsers.

Objective: Identify performance bottlenecks in resources like
JavaScript, CSS, and images that can hinder rendering speed and
responsiveness.

Popular tools: PageSpeed Insights (PSI), GTmetrix, WebPageTest.
These tools evaluate website performance, offering detailed insights

14
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on load speed, optimization opportunities, and recommendations
to improve overall user experience across different devices and
browsers

Use case example: Testing the performance of an e-commerce site
prior to a major discount promotion to ensure fast load times
during increased traffic.

We will soon explore specific browser-based tools and techniques for
Mmeasuring these metrics in greater detail.

» Protocol-Based (Server-Side) Performance Testing

Protocol-based (server-side) performance testing evaluates back-end
systems, databases, and network infrastructure performance by
simulating real user traffic.

This method “simulates user actions”, such as browsing pages and
submitting forms, using protocols like HTTP/HTTPS. It downloads site
content without rendering it, focusing on key metrics like response
times, throughput, and resource use.

15
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The content of the website is downloaded but not fully rendered or
executed, allowing the test to focus on key metrics such as response
times, throughput, and resource utilization, rather than on the
functionality or appearance of the website's content.

Though there are many different types of protocol-based tests, the
following are the most commonly executed:

LOAD TESTING

Load testing measures how a system behaves under expected user
traffic and workload scenarios to understand its capacity and ensure
optimal functionality.

Objective Use case Popular Tools
Identify performance Testing the Apache JMeter,
issues during both performance of an LoadRunner,
normal and peak e-commerce site ko

usage. before a discount

offer period.

STRESS TESTING

Stress testing pushes a system beyond its expected capacity to
identify breaking points. This process reveals weaknesses and helps
developers plan improvements to handle unexpected demand spikes.
It focuses on understanding the system’s absolute limits, not just its
normal operating range.

Stress testing focuses on understanding the absolute limits of the
system, beyond anticipated capacity.

16
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Objective Use case Popular Tools
ldentify the Testing the Apache JMeter,
maximum load the performance of a LoadRunner,
system can handle ticketing system ko

before it fails or during the sale of

becomes unresponsive. tickets for a popular

concert, where a
sudden surge in
traffic is expected.
(Also see load testing
use case)

SPIKE TESTING
Spike testing simulates sudden, short traffic bursts to evaluate how
the system handles rapid changes in demand.

Objective Use case Popular Tools
Ensure that the system Testing a news Apache JMeter,
remains stable and website's perfo- BlazeMeter
performs well during rmance immediately

sudden traffic surges after breaking news

and can recover quickly is published, where
afterward. traffic is expected
to spike suddenly.

17
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ENDURANCE TESTING

Endurance testing assesses how well a system performs under
sustained load over an extended period. Unlike short-burst tests, it
helps identify performance degradation, memory leaks, and stability

issues during prolonged use.

Objective Use case Popular Tools
Ensure the system Testing the performance | LoadRunner,
maintains of a streaming service Gatling
performance and during a long-running

reliability during live event, such as a

extended periods sports tournament,

of continuous load. to ensure stable

service throughout.

CAPACITY TESTING

Capacity testing helps identify system limits by measuring how much
workload it can support before performance becomes unacceptable.
It's used to plan for traffic peaks and infrastructure scaling.

Objective Use case Popular Tools
Measure system Testing the capacity | Apache JMeter,
performance at of a cloud-based Neol oad
increasing load levels application to

to define optimal support a large

capacity thresholds number of

and avoid simultaneous users

over-provisioning. during a global

virtual conference.

18
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SCALABILITY TESTING

Scalability testing assesses how efficiently a system grows with
increasing demand. It helps teams plan for future growth by
evaluating resource management and system responsiveness under
gradually rising load conditions. Unlike stress tests, it focuses on

sustained, controlled scaling over time.

Objective Use case Popular Tools
Evaluate the system’s Testing an online LoadRunner,
ability to scale gaming platform's Gatling

effectively by adding
resources under load,
ensuring consistent
performance.

scalability during

a new game launch,
where user numbers
are expected to

increase rapidly.

NOTE: Protocol-based testing is generally conducted by
professionals with technical expertise and in collaboration with
business teams.

Now that we covered the basics, we can explore some popular tools
available for measuring and optimizing your website's
performance.
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Choosing the Right Testing Tools

There are numerous performance testing tools available, each with
unique features. Some tools are better suited to specific objectives

than others.

Chrome DevTools

Chrome Devlools is a powerful suite of web development and
debugging tools built Iinto Google Chrome and other
Chromium-based browsers, offering critical insights for optimizing

website performance and diagnosing issues.

DeVT OO' s A Powerful Web. Made Easier.

k) you buld, ovate.

Gsaym @ i X

Chrome DevTools is a set of web developer tools built directly into the Google
Chrome browser. CevTools can help you edit pages on-the-fly and diagnose
problems quickly, which helps you build better websites, faster.

Chrome DevTools places a strong emphasis on performance and is
frequently used as an initial reference point for examining the inner
workings of websites and web applications from an end-user

perspective.

To access its features, open the three-dot menu in the top-right corner
of the browser. Under the "More Tools" menu, select "Developer Tools"

to access the following services and tools:

20
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PERFORMANCE PANEL
The Performance panel lets you profile a webpage's activity in
real-time, helping identify bottlenecks that affect load times and
responsiveness. To start recording, open the Performance panel and
click the record button.

Netwaork Performance Memory Application Security Lighthouse Apclic

Scresnshots () Memory i

Click the record button | @ | or hit Ctrl +E to start a new recording.

Click the reload button | (G | or hit Ctrl + Shift + E to record the page load.

After recording, select an area of interest in the overview by dragging. Then,
zoom and pan the timeline with the mousewheel or WASD keys. Learn more

After you begin recording, interact with the webpage as a typical user.
The profiler will log all activity until you click stop. You will then see a
detailed breakdown of the website's activity, allowing you to analyze
its runtime performance.

ix [O Elements  Console  Sources  MNetwork  Performance  Memory 22 m, 8 : X
@ C @ X nicjourne =1 " Screenshots [ Memory [i] %
[ Disable JavaScript samples CPU: No throttling ¥ [J Hardware concurrency | 6

(J Enable advanced paint instrumentation (slow) Network: No throttling ¥

194 ms ‘ ‘ 694 ms 1194 ms 1694 ms 29114 ms 26]| 3 mos
LR R B I B | 1 1 i AR R EIRIE R IR R R R SR PR R ERIRIRIRIEE R I Rt B B IS B B BN B B R | 11 LB B B B
CPU
15 2144 ms 194 ms 2244 ms 2294 ms 2344 ms 394 ms 2444 ms 2494 ms 2544 ms 259

The recording shows JavaScript parsing and execution, layout
rendering, style calculations, and resource loading, among other
things.

In simpler terms, it tracks everything your browser does to display the
page, from loading scripts to drawing content on screen.

21
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Inspecting the results (individual tasks, function calls, and rendering
events in the timeline), helps you locate and optimize
resource-intensive  operations, improving overall webpage

performance.

NETWORK PANEL

The Network Panel serves as a real-time traffic monitor, recording
every network request your page makes. It captures key details like
load time, size, and status of each request. This allows developers to
identify redundant or slow requests and optimize network calls.

MEMORY PANEL

DevTools includes robust tools to monitor and debug memory issues
that cause sluggishness or crashes. The Memory Panel and Heap
Profiler provide detailed insights into memory usage and allocation,
helping to detect and fix memory leaks, improving the overall user
experience.

LIGHTHOUSE PANEL

Lighthouse is an automated tool for auditing performance,
accessibility, SEO, and other critical metrics. It generates detailed
reports highlighting improvement areas, making it essential for
optimizing user experience and search engine rankings.

ix [0 Elements Console  Sources  Network Performance  Memory  Application  Lightiouse  Recorder Performance insights 8 Motion Q242 m7 8 X
(new report) vy @ 0]
@ Generate a Lighthouse report

Mode Learn more Device Categories

@ Navigation (Default) O Mobile Performance

O Timespan @ Desktop [J Accessibility

O Snapshot [J Best practices
O SEO

22
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Lighthouse simulates real-world user experiences across different
devices and network conditions, from fast desktops to slower mobile
networks. This makes it essential to ensure consistent website
performance, enhancing both user satisfaction and search rankings.

NOTE: More information regarding Lighthouse scoring and its
integration with Google's PageSpeed Insights is addressed in the

“Testing Results Analysis” section.

Lighthouse tests both desktop and mobile, calculates performance
scores, and sets specific thresholds - pass, warning, and fail - for each
metric. To explore the performance score calculation, visit
the Lighthouse Scoring Calculator page.

Lighthouse Website Performance Metrics
The performance metrics in Lighthouse v10 - First Contentful Paint
(FCP), Speed Index (Sl), Largest Contentful Paint (LCP), Total Blocking
Time (TBT), and Cumulative Layout Shift (CLS) - address key aspects of
load speed, interactivity, and visual stability.

The Opportunities section offers the most actionable insights,

providing specific recommendations to improve website
performance. Each suggestion includes detailed explanations,
covering the impact on performance and user experience, along with
guidance on how to resolve the issues.

23
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Lighthouse is accessible for free via the Lighthouse tab in Chrome
DevTools. It can also be used through the CLI tool available on the Google
Chrome GitHub repository. Many online performance testing services,

including PageSpeed Insights, GTmetrix, and WebPageTest, integrate
Lighthouse, so you may have already used it without realizing.

This widespread integration makes it an essential tool for any WordPress
site owner aiming to improve performance.

WebPageTest

WebPageTest allows users to analyze performance across different

locations, devices, browsers, and network conditions. It provides
detailed reports, including waterfall views to pinpoint bottlenecks.

Start Test Test History Solutions ~

Test. Experiment. Improve!

WebPageTest. The gold standard in web performance testing.

N ¢:-1g®-W Site Performance v REJY

:;‘g Simple Configuration 3 test runs from recommended location and browser presets

WebPageTest offers free and paid plans. Free users may face
limitations, such as waiting in a queue for tests. This results from high
demand and limited resources for free testing. While anyone can
perform basic tests, creating an account unlocks features like saving
results for future comparisons.

24
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WebPageTest also offers paid plans with priority access and additional
testing options.

GTMETRIX
CTmetrix is a user-friendly tool leveraging Lighthouse for
comprehensive website performance analysis, focusing on clarity in
reporting.

GTi | |

How fast does your website load?
Find out with GTmetrix

Test your site

Analysis Options

It offers performance snapshots, including Core Web Vitals, with
actionable improvement recommendations. GTmetrix tracks website
performance over time, helping monitor speed enhancements or
identify performance declines.

Free access to GTmetrix has some limitations, such as a cap on daily
tests and potential queue times during high demand. An account is
required to run tests, enabling users to save reports and access
historical data.

Paid plans offer additional features, such as more frequent and
advanced testing options and global test locations without wait times

25
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PAGESPEED INSIGHTS (PSl)
PageSpeed Insights (PSI) is a free tool from Google that helps

developers enhance website speed and performance for both mobile
and desktop.

It evaluates key metrics like Core Web Vitals and offers actionable

recommendations to improve site speed. Key focus areas include
minimizing render-blocking resources, optimizing images, and
reducing server response times.

By implementing PSI's suggestions, you can lower bounce rates and
significantly boost overall performance.

Defining Objectives

Before running tests, first establish a baseline of your site's current
performance. This helps identify problem areas and shapes your
testing goals.

NOTE: A baseline of your site'’s current performance is a starting
point. It shows how your website behaves under normal
conditions before you make any changes. This includes things
like how fast your pages load, how quickly users can interact
with your site, and how stable the layout is as the page loads.

Define specific, measurable objectives, such as reducing mobile
homepage load time or improving server response during checkout.
Clear goals keep your optimization efforts focused and actionable.

26
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Once your objectives are defined, choose the appropriate testing tools.
For example, if mobile speed is a priority, PageSpeed Insights is a great
tool for tracking relevant metrics.

Analyzing Test Results
(with PageSpeed Insights)

Using PageSpeed Insights is straightforward: input the URL and await

results. PSI simulates page visits, capturing performance data under
different conditions.

Discover what your real users are experiencing @ No Data

Diagnose performance issues

3% (795: ) (9;\) 82

Performance Accessibility Best Practices SEO

NOTE: If no data appears, your site may have low traffic or
technical issues, such as blocking Googlebot in the robots.txt file.

Results are categorized into Performance, Accessibility, Best
Practices, and SEQO.

27
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Performance

Values are estimated and may vary. The performance score is caleulated
directly from these metrics. See calculator.

A 0-40 50-20 ® oo-100
METRICS Expand view
First Contentful Paint A Largest Contentful Paint
138 5.0s
@ Total Blocking Time ® Cumulative Layout Shift
20 ms 0.018

A Speed Index

29s

PageSpeed Insights (PSI) uses Google's Lighthouse to simulate user
visits and analyze performance. Key metrics include First Contentful
Paint (FCP), Total Blocking Time (TBT), Speed Index (Sl), Largest
Contentful Paint (LCP), and Cumulative Layout Shift (CLS).

The Diagnostics and Audits sections provide detailed breakdowns,

highlighting the factors that may slowdown your site and suggesting
improvements.

28
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DIAGNOSTICS AND AUDITS
Diagnostics identify technical issues affecting site speed and suggest
improvement actions.

Show audits relevantto: [{[) FcP LcP TBT cLS

DIAGNOSTICS

A Avoid large layout shifts — 1 layout shift found v
A Largest Contentful Paint element — 23,930 ms v
A Minimize main-thread work — 5.6 v
A Eliminate render-blocking resources — Potential savings of 5,000 ms v
A Reduce JavaScript execution time — 1.9s v
A Avoid an excessive DOM size — 2,320 elements v
A Reduce unused JavaScript — Potential savings of 91 KiB v
A Serve images in next-gen formats — Potential savings of 18,332 KiB ~
A Defer offscreen images — Potential savings of 1,537 KiB v

PageSpeed Insights’ Audits section serves as a checklist, identifying
site slowdowns like oversized images or unnecessary code.

PASSED AUDITS (14) Hide
@ Minify CSS v
® Minify JavaScript v
@ Enable text compression »
@ Preconnect to required arigins v

Warnings: A “<link rel=preconnect=" was found for "https://fonts.gstatic.com” but was no: used by the browser. Only use “preconnect’ for
important origins that the page will certainly request.

® Avoid multiple page redirects v

Preload key requests w

After completing your audit, regularly recheck functionality to ensure
continued effectiveness and address new issues.

29
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IMPACT OF EACH METRIC AND HOW TO IMPROVE IT

NOTE: Before applying improvements, create a testing or staging
environment that closely replicates the production site. This
ensures changes are tested without affecting the live website.
Also, see “Optimization Strategies: Client-Side” for more details on

best practices.

If any metrics appear in red, use the following tips to improve

them.

Eliminate Render-blocking resources. CSS and JavaScript files can
delay page rendering by blocking the browser from processing the
rest of the content until fully loaded. This affects metrics like FCP,
LCP, and SlI.

> Resolution: Merge script or style files, to reduce the number of
HTTP requests made, use inline CSS for above-the-fold content,
apply
or attributes to script files where possible, and
remove any unneeded scripts or styles.

Reduce unused CSS. Unused CSS in stylesheets can significantly
slow page loading, as the browser processes them even when they
don't apply to the current page. This impacts metrics like FCP, LCP,
and SlI.

Resolution: Use a plugin or service to identify and remove unused
CSS. Split CSS files based on media queries and load them

conditionally.
30
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Properly sized images. Large images can significantly slow down
page load times and lincrease data usage, affecting metrics such as
LCP and SI.

> Resolution: Resize images based on the requesting device to
enhance performance and reduce data consumption.

Defer offscreen images. Images are downloaded even though they
are not immediately visible affecting LCP and SI.

> Resolution: Use lazy loading for images below the fold to improve
performance and load times. Lazy loading is implemented by
WordPress as of version 5.4 but some images i.e., those injected by
CSS files, may require a plugin or manual intervention to lazy load.

Minify CSS. Minifying CSS removes unnecessary data, reducing file
size and load time. This optimization may impact FCP, LCP, and Sl
metrics.

> Resolution: Use tools or plugins to automatically minify CSS files.

Minify JavaScript. Minifying JavaScript, like CSS, removes
unnecessary data, reducing file sizes and load time.

> Resolution: Employ tools or plugins to minify JavaScript files.

31
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Efficiently encode images. Optimized images load faster, and
consume less data, crucial for performance, especially on mobile
networks. Potentially Affected Metrics: LCP, SI.

> Resolution: Compress images, utilizing tools or plugins, to reduce

sizes while maintaining their quality.

Serve images in next-gen formats. Next-gen image formats like
WebP, JPEG 2000, and JPEG XR offer better compression than
traditional formats, enhancing load speeds and quality. These

improvements can impact metrics such as LCP and SI.

> Resolution: Convert images to more efficient formats using a

plugin or manually using design software.

Enable text compression. Text files can often be compressed due
repetitive data, reducing the size of files sent over the network.
compression can positively impact metrics such as FCP, LCP,

Sl.

> Resolution: Use plugin compression methods like gzip, deflate, or
brotli to minimize text file sizes during transmission.

Preconnect to required origins. Preconnecting to external
resources speeds up page loads by establishing early connections to
servers. This optimization improves metrics like FCP, LCP, and SI.

> Resolution: Add pre-connect and dns-prefetch hints in HTML

manually or with the use of a plugin to set up connections early.

32
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Reduce server response times (TTFB). Shortening the Time to First

Byte (TTFB) improves all loading time metrics by reducing server
response delay.

> Resolution: Employ optimized hosting, caching, and a CDN to boost
resource availability and decrease response times. We'll cover these
in more detail later in the guide.

Avoid multiple-page redirects. Redirects introduce additional
delays in resource loading, negatively impacting performance.
Metrics affected: FCP.

> Resolution: Identify and minimize the redirects by updating links to
their current locations.

Use video formats for animated content. Large GIF files can slow
site speed due to their demand for substantial bandwidth.
Potentially Affected Metrics: LCP, SI.

> Resolution: Swap GlFs for modern video formats like WebM and
MP4 for improved compression and quality.

Reduce the impact of third-party code. Third-party scripts may
hinder page speed, affecting metrics like LCP, TBT.

> Resolution: Use the right practices to limit non-essential third-party
scripts and optimize their loading strategy.
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Avoid non-composited animations. Animations that force the
re-calculation of styles or layouts degrade performance. Potentially
Affected Metrics: LCP, CLS.

> Resolution: Choose animations that alter only transform and opacity
properties to avoid layout recalculations. Learn how to animate

efficiently.

Lazy load third-party resources with facades. Embeds such as
Tweets have the potential to delay page loads and induce layout
shifts, affecting metrics like CLS.

> Resolution: Implement placeholders for third-party resources

to prevent layout shifts and load them selectively.

Remove unused JavaScript. Unused JavaScript in external
scripts consumes unnecessary resources, impacting FCP.

> Resolution: Serve JavaScript only where needed, possibly
unbundling scripts to cut unnecessary load.

Avoid serving legacy JavaScript to modern browsers. Legacy
JavaScript for outdated browsers increases file @ sizes
unnecessarily. Potentially Affected Metrics: FCP.

> Resolution: Target modern JavaScript standards and reduce

legacy code support when not required.
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Use HTTP/2. HTTP/2 enhances web communication efficiency by
enabling the download of multiple files over a single connection,
potentially impacting metrics such as FCP and LCP.

> Resolution: Use a proper hosting provider with updated server
software or a CDN that supports HTTP/2 or HTTP/3 to enhance file
transfer efficiency. We'll go deeper into this later in the guide.

Preload LCP image. The time consumed by the most significant
image or content element on a webpage to load may affect your
LCP and SI.

> Resolution: Preloading crucial images can cut the largest contentful
paint time, hastening load times. Manually update the page code or
use a plugin to preload the LCP image.

Avoid enormous network payloads. Large network payloads
consist of all resources required to render your page, correlating
with longer load times and increased data costs.

sy Resolution: Optimize image sizes, minify CSS and JavaScript files,

remove unnecessary styles and scripts, and streamline overall asset
delivery.

Serve static assets with an efficient cache policy. Static assets like
images, CSS, JavaScript files, and font files should be served from a
web cache to speed up subsequent visits.

> Resolution: Server-side caching may be implemented either by your

hosting solution at the systems level, a WordPress caching plugin, or

a 3rd party edge caching solution.
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Ensure text remains visible during webfont load. Delays in webfont
loading can obscure text, impacting usability and perceived loading
speed.

> Resolution: Using a theme that adheres to best practice CSS
techniques like font-display: swap; to keep text visible during font

loading, enhancing user experience.

Do not use passive listeners to improve scrolling performance.
Non-passive event listeners can delay page interactions such as
scrolling until the JavaScript is executed.

> Resolution: Convert event listeners in JavaScript files to passive on
scroll and touch events to improve interaction responsiveness.
Theme and plugin code should take this into account.

Avoids document.write(). Using has been

deprecated due to its blocking nature, which can slow page
rendering.

> Resolution: Replace document.write() with asynchronous script

loading technigues to prevent render blocking. Avoid themes and

plugins that are used document.write() in their JavaScript files.

Minimize main-thread work. Heavy processing on the main thread,
including JavaScript and CSS rendering, can slow down page
responsiveness and load times.

> Resolution: Disable unused plugins and don't serve CSS or
JavaScript files that aren’t required. Minimize the workload on the
main thread by optimizing JavaScript execution, reducing CSS
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complexity, removing unused scripts and styles, and

deferring non-essential scripts.

Avoid an excessive DOM size. A large DOM size can slow down page
rendering and affect interactive performance.

> Resolution: Simplify the HTML structure and remove

unnecessary nodes to improve rendering speed. The theme
may need to be optimized and the general size of the
webpage reduced by removing or editing content.

Reduce JavaScript execution time. Prolonged JavaScript execution
times can delay interactivity and page rendering.

> Resolution: Optimize JavaScript files by minimizing, deferring

execution, not serving or removing unnecessary scripts, or breaking
up long tasks.

Minimize third-party usage. Third-party scripts can significantly
impact site performance and user privacy due to their overhead and
data collection practices.

> Resolution: Using a plugin, critically evaluate and minimize the

use of third-party scripts, like those required for Google

Analytics, prioritizing essential functionalities. Consider lazy
loading for non-essential or low-priority scripts. Serve the scripts
directly from your site rather than requesting them from a third

party.
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Avoid chaining critical requests. Sequential loading of critical
resources can significantly delay the time to first render.

> Resolution: Preload or defer non-critical resources to minimize
delays caused by chained requests. Most performance-oriented

plugins offer features to cover this issue.

Keep request counts low and transfer sizes small. Excessive
requests and large file sizes can throttle the network and slow down
page loads.

s Resolution: Reduce the number and size of files transferred during
page load by combining files1 compressing assets, and optimizing

IMmages.

Avoid long main-thread tasks. Tasks exceeding 50ms can block
the main thread, impacting responsiveness and causing input

delays.

> Resolution: The theme and any plugins used should be developed
to segment long tasks into smaller, manageable chunks, and
offload processing to background threads where possible.

Avoid large layout shifts. Layout shifts occur when elements
load asynchronously and change position, which can confuse
users and affect usability.

> Resolution: Stabilize layouts by specifying dimensions for

images and embedding spaces for dynamic content. Preload
critical assets to prevent layout shifts.
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Network Round Trip Times. The duration for a signal to travel from
the browser to the server and back can affect site responsiveness.

> Resolution: Optimize server response times by selecting
geographically closer servers or using a Content Delivery Network
(CDN).

Server Backend Latencies. Server response delays can negatively
affect site performance.

> Resolution: Improve server response by enhancing hardware

resources, optimizing server software or theme and plugin code, or

using a different provider.
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PART THREE

Optimization Strategies:
Client-Side

These are strategies that can be implemented directly on the website's
front end, typically by developers or site administrators.

—— Leverage Browser Caching

The cache is a component that temporarily stores data for faster
future access. Specifically, browser caching stores web page
resources like images, videos, CSS, and JavaScript to improve loading

times on repeat visits.

Server

Browser

request

response
(content is not cached
or is stale)

Cach

(content is cached
and not stale)
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Content is fresh if it hasn't expired and can be served from cache.
When content becomes stale, the browser must validate it against the
server's version. Content is invalidated when removed from the cache
before its expiration, usually because the server has updated it,
requiring the browser to fetch the latest version.

Web developers can control browser caching by setting HTTP headers
to set expiration periods and control how long resources stay in
cache.

Browser Caching Headers

The set of rules defining what can be cached and for how long is
called the caching policy. This is implemented by the website owner or
developer through caching response headers. Although there are
multiple ways to achieve this, you should primarily focus on the

T e nidg il header.

CACHE-CONTROL

The Cache-Control header, introduced in HTTP/11, is the most
modern implementation available. It offers various directives to
control how browsers cache content, making it highly versatile. Below
are the key Cache-Control directives:

no-cache: Instructs the browser to validate content with the server
before using its cached content. If it is fresh, then it can be served
from the cache.

no-store: Prevents caching entirely, mostly used for sensitive or
frequently changing data.

public: Allows the browser and any intermediary parties (such as
proxies, etc) to cache the content
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private: Used to mark the content as private, meaning it can be
cached only by the browser, and not by intermediary proxies and
such. This usually refers to user-related data.

max-age: Specifies the maximum time (in seconds) content can
remain in the cache before requiring revalidation. Unlike the Expires
header, max-age sets a relative expiration time from when the
content was cached.

s-maxage: This is similar to max-age but it is only used for
intermediary caches.

must-revalidate: Forces the browser to revalidate the content every
time it needs it, instead of just serving it directly from the browser
cache. This is handy in case a network interruption occurs.

proxy-revalidate: Similar to must-revalidate, but applies only to
intermediary caches.

no-transform: Instructs the browser to not transform the content
received from the server in any way (usually compression etc).

ETAG

The Etag response header identifies a specific version of a resource.
Each time a resource changes, a new Etag is generated. This helps
reduce bandwidth usage, as the server can respond with a 304 Not
Modified status if the cached version is still valid, rather than sending
the entire file again.
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ETAG

The Etag response header identifies a specific version of a resource.
Each time a resource changes, a new Etag is generated. This helps
reduce bandwidth usage, as the server can respond with a 304 Not
Modified status if the cached version is still valid, rather than sending

the entire file again.

NOTE: If you're already using strong Cache-Control headers (like
max-age=31536000) for static assets, consider disabling ETags.
Otherwise, browsers may still revalidate with the server, which
can reduce caching effectiveness. This is especially important in
load-balanced or CDN environments, where ETag values might

differ across servers, causing unnecessary cache misses.

EXPIRES
Introduced in HTTP/1.0, this header defines a specific future date when
content will be considered stale—effectively a “best-before” date. For
YCIpll[EM Expires: Thu, 25 May 2017 12:30:00 GMT.

PRAGMA
Pragma is an outdated HTTP/1.0 header used mostly for backward

compatibility. Adding instructs the browser to behave

S{[aglIEIgWAKeY Cache-Control: no-cache.

Implementing a Caching Policy on Your Website

There are two common ways to implement a caching policy:
configuring caching response headers in the web server settings or
directly within PHP. Below are examples for Apache2 and Nginx.
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For Apache2, add this to your .htaccess or server config:

<filesMatch ".(ico|pdf|flv]|jpg|jpegl|png|gif|js|css|swf)$">

Header set Cache-Control "max-age=84600, public"

</filesMatch>

For Nginx, add this to your server block:

location ~* \.(jpg|jpegl|png|gif|ico|css]|js)$ {
expires 365d;

add_header Cache-Control "public";

3

As you can see it is pretty straightforward. In the first example, we use
apache?’s FileMatch directive to match against a specific set of file

types (.ico, .pdf, etc) and make them public, with a max-age of 84600
seconds. In the second, we again match against certain file types
using nginx’s location directive, and include a max-age of 365 days. We

also define them as “public’ using the add header clause.

If you wish to add response headers directly to your PHP code, just use
the right PHP's header command for either of the following methods:

<?php
header ("Cache-Control: no-cache");

header("Expires: Sat, 26 Jul 1997 05:00:00 GMT");

header("Cache-Control: max-age=604800");

>
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How to Test to See if it Works

You can test your Caching Policy with either Firefox's Web Console or
Chrome's Developer Tools:

Click on the hamburger icon at the top right.
2. Select More Tools > Developer Tools.
3. Enter your URL in the address bar and press Enter.

You should see a list of requests as your page loads. Select a resource

and check its Response Headers. Look for [Eamesnisol . [AEd . and
whether it was served from memory or disk cache. In Chrome, cached

responses may appear With (from disk cache) or EfZS\eiallIFRHTTe

|| oMMgfZMQthOryQodn22deui... | v general

|| www-embed-player.js Request URL: https://www.youtube.com/yts/jsbin/player-vflppxuSE/en_US/base.js

Status Code: ® 280 (from memory cache)

|| oMMgfZMQthOryQoSn22dcu... ey

|| www-embed-player-webp-vil... | Referrer Policy: no-referrer-when—downgrade
|| IXZx_D7hRSRjgcy3ewpVu_Di... | v Response Headers

| | ad_statusjs accept-ranges: bytes

| | XZx_D7hR9Rjgecy3ewpVu_Di... age: 420448

< alt-sve: quic=":443"; ma=2592008; v="37,36,35"
| | ad_status.js

| cache-control: Eublic, max-age=691208
| | IXZx_D7hR9Rjgcy3ewpVu_Di... ‘

content-encoding: gzip
| | ad_status.js content-length: 412685
id | content-type: text/javascript
= ‘ date: Fri, 28 Apr 2017 21:52:38 GMT
|| remote.js expires: Sat, B6 May 2017 21:52:38 GMT

This means the resource loaded from the local cache, not the server.

These services are quick, easy, and often free, making them essential
for web designers and developers.

SRR
HITPA1.7 284 Hot Modlfilecg
ata: , ug oa:5Y G

SErver; Apache

ETag: "3T4¢333-13del-4a%bRG2e5280"

Faplres: Sat, 86 Aug 2817 B4:P3:531 GHT
Cache-Comtrol: max-Sge=3eQ, mst-reévalicate
¥ary: Acoept Cncoding.Cockie
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This means your browser revalidated the resource with the server.
The server confirmed the content hasn't changed, allowing it to serve
from the cache.

Check the "Disable cache" box, then hit "Reload."

® © m ¥ View: = = | [ Preservelog Disable cache =[] Offline No throttling v

[Fiter | Regex (] HidedataURLs [l XHR JS CSS Img Media Font Doc WS Manifest Other

| 2000ms 4000ms 5000ms 8000ms 10000ms 12000ms 14000ms 16000ms 18000ms 20000ms 22000ms
n ET: o [

Name ’x Headers Preview Response Cookies Timing

[ | www-embed-playerjs | v General

Request URL: https://www.youtube.com/yts/jsbin/player-vfippxuSE/en_US/base.js

|| www-embhead-player-wahp-vfl Reguest Method: GET
e Status Code: ® 280

Remote Address: T85.70.203.182: 443

{
|| www-embed-playerjs \
|| base.js ‘ Referrer Policy: no-referrer-when-downgrade

|=| AthensTransit_v1.1.0_Collage... | v Response Headers

|8 webol.png accept-ranges: bytes

@] news1.png age: 428553

T alt-sve: quic=":443"; ma=2592800; v="37,36,35"
|=| diggl.png cache-control: public, max-age=691208

GDH‘BI‘I!—&I‘IOOEII‘IQ: gzip

content-length: 412685

| youtubel.png

2| feed1.png i )

= ‘ content-type: text/javascript

Bl space1.png | date: Fri, 28 Apr 2017 21:52:38 GMT
v delit.png \ expires: Sat, @6 May 2017 21:52:38 GMT

—— Compress Images

Large images can drastically slow down a website, which impacts
user experience. Fortunately, excellent tools can help optimize your
images easily. Here are some leading free online image compression
tools.

Drop your .png or .jpg files here!

Up to 20 imagzs, max 5 MB each

n

Like to compress more?

|
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TINY PNG

Tiny PNG effectively reduces image sizes without compromising
quality, especially for PNG files and also supports JIPEG compression.
The free version limits you to 20 images per upload, with a 5 MB cap
per image, and allows up to 100 images monthly.

4 KB Finished 135.6 KB download -69% "
i

1 KB Finished 112.2 KB download -34%

1825 KB Finished 110.0 KB download -40%

oo ’
% 7,

Using TinyPNG is simple. Drag and drop your files into the designated
area, and within seconds, you'll receive download links for each
compressed image or a ZIP file containing them all. You can also save
them directly to Dropbox.

TinyPNG displays the file size reduction, often with impressive results.
WordPress users can also use the TinyPNG plugin for automatic

iImage optimization.
KRAKEN
Q Kraken‘ ) Web Interface Features Plugins  APIDocs  Support My Account Pricing & Signup

Free Online Image Optimizer

Go PRO and unlock all the awesome features of Kraken.io PRO. Already a PRO member? Log in here.
Get Started FREE

Kraken.io PRO comes with: Full APl Access, Web Interface PRO, WordPress and Magento Plugins and Kraken.io Cloud Storage.

Kraken is a leading image optimization tool, offering three
compression modes: Lossless, Lossy, and Expert. Each mode uses
distinct algorithms tailored to specific needs.
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. URL Paster and Page Cruncher
1. Select source of images FILE UPLOADER are svalsble i Kiakenio PRO

2. S=lect optimization mode LOSSY LOSSLESS EXPERT

Image Resizing is availsble in
3. Resize your images (optional) Kraken.io PRO

Upload a ZIP Containing Your Images Import from Box ‘ ‘ Import from Google Drive | | Import from Dropbox

Lossy mode suits most users, reducing file sizes by 60-80% with
minimal quality loss. Images remain virtually indistinguishable from
the originals, making it ideal for general use.

For photographers or professionals needing top image quality,
Lossless mode is better. It compresses without quality loss, preserving
pixel details, crucial for tasks like marketing visual assets where fidelity

is key.

Expert mode gives advanced users detailed control over optimization.
It allows customization of quality levels for JPEG and PNG,
preservation of specific EXIF metadata, and automatic image
orientation adjustment. Advanced users can also customize JPEG
quality settings, including chroma subsampling, to fine-tune
compression.

Kraken supports JPEG, PNG, and GIF formats and offers free
optimization for files up to 1 MB. WordPress users can leverage the
Kraken WordPress plugin.
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Cloud-based image optimization is a more efficient approach than
on-server optimization, as it doesn't consume your site's resources.
These services are quick, easy, and often free, making them essential

for web designers and developers.

Use a Content Delivery Network (CDN)

A Content Delivery Network (CDN) is a network of servers that cache
and quickly serve static content, such as images, videos, JavaScript,

and CSS, from the server closest to the user.

For instance, a visitor in Australia accessing a website hosted in
England would receive content from the CDN server nearest to

Australia.

ORIGIN SERVER ‘

I//
=

.

CDN SERVER

0 'O
' (o)

LOCALUSER
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If a requested asset isn't available on the CDN server, it retrieves the
content from the origin server, caches it, and serves it for future
requests, minimizing repeated access to the origin server.

Content distribution is managed via the Push/Pull CDN configuration:

Push CDN: Content is proactively uploaded to the CDN's edge
servers by the site owner, rather than fetched automatically on user
request.

Pull CDN: The CDN provider fetches content from the origin server
only when a user requests it caches it and then serves it from the
nearest edge server.

Choosing between Push and Pull CDN depends on factors such as
website traffic, user locations, and content update frequency.

The Benefits of CDN for WordPress Performance

Overall, a CDN is a powerful tool for improving website performance
and reliability. Let's break down its main benefits:

A CDN improves page loading speed by delivering content from
the server nearest to the user. By distributing website content
across servers in various geographical locations, CDNs reduce data
travel time (network latency), leading to faster load times.

A CDN enhances your WordPress site's uptime, which is the amount
of time that a site is up, live, or available. Besides serving images and
files, it can also deliver an HTML version of your site. If your hosting
server experiences downtime or a traffic spike, the CDN continues
to distribute your content, ensuring your site remains accessible.
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While direct evidence is limited, some suggest that using a CDN
may improve SEO. The reason is that CDN enhances user
experience, which is a known ranking factor.

Best Free CDN for WordPress

If you're looking for a free CDN service here are some of the best
options available.

CLOUDFLARE CDN

Cloudflare is a popular choice, trusted by millions worldwide. It
operates one of the largest global networks and offers various services,
including CDN.

The free plan includes essential CDN features, such as content
caching, cache purging, HTTP/2 & HTTP/3 support, basic DDoS
protection, Universal SSL certificate, and more.

They cache images, CSS files, and JavaScript on their edge servers and
store them closer to end-users, reducing latency and accelerating
content delivery. They further improve response times by
automatically routing traffic to the server with the shortest network

path (Anycast).
An excellent choice for businesses seeking a free CDN, Cloudflare’s
dashboard is easy to navigate. You can effortlessly add your site, point

your DNS, and configure HTTPS and SSL settings.

You can also integrate Cloudflare with WordPress using the official

Cloudflare plugin for easier setup and performance optimization. Full
instructions are provided in the plugin section.
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AMAZON CLOUDFRONT
Amazon CloudFront is part of the extensive Amazon Web Services

(AWS) ecosystem. Trusted by major brands like Reuters, Slack, and
Hulu, it's an excellent choice for a high-performance content delivery
network (CDN).

For low-volume WordPress users, Amazon CloudFront offers a free
tier that includes 1 TB of data transfer and over a million HTTP or
HTTPS requests per month. This generous plan gives you plenty of
room to integrate and optimize your website at your own pace.

CloudFront stores your site's files on Amazon’s AWS CloudFront
network, which includes over 160 CDN locations worldwide.

NOTE: If you're new to CloudFront, take the time to familiarize
yourself with their documentation before setting it up, as it offers

comprehensive guidance on the service's configuration.
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Best Paid CDN Providers for WordPress

In this section, we'll explore some of the top CDN providers available
for WordPress sites and compare their features to help you choose the
best option for your website.

NOTE: To keep the focus on CDN performance, we won't be
discussing other aspects such as customer service quality.

AKAMAI CDN
Akamai is well-regarded for having one of the world'’s largest and most
trusted CDN networks designed to help you scale your business.

With over 300+ Points of Presence (PoPs) and approximately 365,000
servers deployed in more than 135 countries, Akamai's global network
is on the cutting edge of content delivery.

Akamai’'s Intelligent Platform efficiently delivers web content using
advanced routing and edge caching. It automatically selects servers
based on the type of content and the user’s location, ensuring optimal
performance and availability.

However, their pricing is available only under request and only tailored
to each customer’s needs.

Pressidium is among the many businesses that trust Akamai. Through
our recent partnership, we now offer Enterprise CDN services to all our

customers.
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CLOUDFLARE

As mentioned earlier, Cloudflare's free plan provides basic website
performance features, including a global CDN. Upgrading to paid
plans unlocks additional benefits:

Image optimization (Polish). This feature reduces image sizes by an
average of 35% without sacrificing quality. By compressing and
resizing images effectively, it enhances page load times, especially
for image-heavy sites.

Accelerated Mobile Pages (AMP). Mirage automatically optimizes
image loading using virtualization and lazy loading techniques. It
detects the visitor's device and adjusts performance accordingly,
boosting image performance on mobile connections.

PCl DSS 4.0 compliance. Ensure your business complies with the
latest PClI DSS 4.0 standards by enabling Cloudflare's web
application firewall (WAF) and Modern TLS Only mode.

Paid plans additionally provide access to more CDN configuration
rules, enhanced support options, advanced bot mitigation, and other
features.

You also gain availability to more CDN configuration rules, support
options, more and more.

Pricing:
~ Free plan

+~ Pro plans starting from $20/month (Business on a monthly basis
and annual plans for Enterprise).
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KEYCDN

With a high-performance content delivery network and a user-friendly
dashboard, KeyCDN is another great choice available for your
WordPress CDN.

KeyCDN also employs optimization techniques, like SSD-Powered
Edge Servers, to reduce connection establishment times and improve
throughput, providing a more efficient CDN experience.

The platform includes real-time analytics and reporting, allowing you
to monitor traffic, bandwidth usage, cache hit/miss ratios, and more.

KeyCDN also has good feedback on customer support, You can get
assistance 24/7 through email, live chat, and a ticketing system. They
also provide a great knowledge base with helpful articles on how to
use their services.

Pricing: Pay as you go starting from $0.04/GB (Minimum $4/month).

WordPress integration: KeyCDN actually owns the CDN Enabler

plugin.

CDN77

CDN77 is a CDN provider that optimizes web content delivery with
advanced technologies to ensure fast and smooth performance for
users worldwide.

CDN77 prioritizes high performance by employing advanced
technologies like solid-state drives (SSDs), TCP optimization, and
route optimization. These techniques help deliver content with
minimal delays and high data transfer rates.
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Furthermore, CDN77 supports the latest iteration of the HTTP/2
protocol, offering advanced features and heightened efficiency
compared to its earlier version. In addition, they provide
complimentary SSL/TLS certificates, enabling secure and encrypted
communication between end users of your website or application and

your platform.

To alleviate the load on your origin server during traffic surges, CDN77
offers an Origin Shield feature which acts as a caching layer

between your origin server and the CDN.

Real-time analytics and reporting tools are also available to monitor
content delivery performance. It's important to check CDN77’'s website
or contact their support for specific features based on plans and

pricing.

Pricing: Starting from US$199.00/month for 6 TB monthly traffic.
WordPress integration: You can use one of the generic-purpose CDN

plugins.

BUNNYCDN
BunnyCDN is a highly recommended CDN provider for WordPress,

offering a wide range of features including:

Powerful caching capabilities that allow control over advanced
mechanisms like cache control headers and cache purging. This
optimization helps improve the caching behavior of your website's

content.
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Images compression and optimization without compromising
quality, with HTTP/2 support for faster data transfer between the
server and the client’s browser.

Comprehensive analytics and reporting tools, enabling you to track
essential metrics such as bandwidth usage, traffic patterns, and
CDN performance.

BunnyCDN offers a flexible pay-as-you-go pricing structure, starting
at $0.01/GB for data transfer and $0.01/GB for storage, making it
a cost-effective choice for websites of all sizes. A calculation tool
is available to help estimate monthly expenses.

The BunnyCDN WordPress plugin allows easy configuration and

management of your BunnyCDN settings directly from your
WordPress dashboard:

Install and activate the BunnyCDN plugin.

2. Sigh up for a BunnyCDN account and obtain your API key.

3. In your WordPress admin dashboard, go to Settings > BunnyCDN.
4. Enter your BunnyCDN API key in the designated field and save
the settings.

Once configured, the BunnyCDN plugin automatically rewrites the
URLs of your static assets to point to BunnyCDN servers, optimizing
content delivery and reducing load times for your website. Remember
to thoroughly test your website after integration to ensure proper
functionality and efficient content delivery.
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COMPARISON BOARD
Here's a detailed feature comparison matrix of the CDN services to
help you choose the best fit (prices in US dollars).

The prices listed reflect rates at the time of writing and may change.
Please refer to each provider’s pricing page for the latest information.

‘ Akamai ‘ Cloudflare ‘ KeyCDN ‘ CDN77 ‘ BunnyCDN

Hotlink Yes Yes Yes Yes Yes
Protection
Custom SSL | Yes Yes Yes Yes Yes
Free No No No No No
Version
Free Trial No No Yes Yes Yes
Starting ? $0/mo $0.04/GB | $199/mo | $0.01/GB
from
Bandwidth | ? = $0.04/GB | - $0.01/GB
Pricing (North (Europe,
America, North
Europe) America)
$0.08/GB $0.045 /GB
(Asia) (Sout
/GB America)
$0.10 $0.03 /GB
(Latin Asj
America (Asia, .
Afri ! Oceania)
ee) $0.06 /GB
(Middle East,
Africa)
DDoS Yes Yes (Free) Yes (Paid) | Yes (Free)| Yes (Free)
protection
Origin Yes Yes (Paid) Yes (Free) | Yes (Free) Yes (Free)
Shield
Raw Logs Yes Yes Yes Yes Yes
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PERFORMANCE COMPARISON

Trying to demonstrate the CDN impact on loading speed, we ran some
tests on the simple case of distributing one single file with CDN. We
came up with the results below that show the variation in loading

times across different request locations:

Akamai CDN

200

150

100

50

Cloudflare:
250
200

150

100

50
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KeyCDN:

200

600

400

200

CDN77:.

800

600

400

200
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BunnyCDN:

300

200

100

All providers scored a 100% uptime. Here is a comparison based on the
average response times and 90th percentile:

NOTE: The 90th percentile represents the value below which 90%
of the response times are found.

Average Response Times (ms)

B average W 90th percentie

400

300

200

100

Akamai BunnyCDN KeyCDN CacieFly CloudflareCDN CDN77
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According to the HTTP Archive 2024 reports,

51.4% of mobile pages take longer than 3 seconds to load

The average loading time for mobile pages is 7.7 seconds.

Also, the bounce rate increases significantly as page load times
increase. Specifically,

The bounce rate for mobile sites with a load time of 1 second or less
is12.8%, but

This rate jumps to 41.2% for mobile sites with a load time of 5

seconds or more.

WordPress and CDN Integration Plugins

While WordPress doesn’t include a built-in CDN service, it integrates
seamlessly with many popular CDN providers through plugins. Using
these plugins, you can easily configure a CDN and leverage its
infrastructure to boost your site's performance.

Let's explore some of the top plugin solutions for CDN integration with
WordPress.


https://httparchive.org/reports/loading-speed?lens=wordpress&start=2024_01_01&end=latest&view=list
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NOTE: Keep in mind that steps and options may vary depending
on the CDN provider and any additional settings they require.
Always consult your CDN provider's official documentation for
the most accurate and up-to-date instructions.

JETPACK

Jetpack is a very popular WordPress plugin, with over 5 million active
installations at the time of writing. One of its key advantages is its free
CDN, which is especially recommended for new website owners with a
low budget looking to grow their online presence.

To get started, install and activate the plugin, then connect it to your
WordPress.com account as prompted. Once connected, new menu
items will appear under the Jetpack section in your WordPress admin
dashboard.

Under the settings, go to performance and enable Site Accelerator.
Now all your static content (images, CSS files, static JavaScript files,
etc) is served from WordPress.com’s worldwide network.

However, there are a few things to keep in mind before using
Jetpack's free CDN:

If you don't plan to use Jetpack's additional features, you may find

that it includes a lot of options you won't need.

Jetpack’s CDN cache cannot be manually purged. Once an image is
cached, it can only be updated by uploading a new file with a
different name.
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Although Jetpack doesn't have as many servers as Cloudflare or
CloudFront, its free CDN is still a great option for WordPress users,

especially compared to not using a CDN at all.

CDN ENABLER
CDN Enabler is a popular way to connect a content delivery network
(CDN) with your WordPress website. It is a simple, lightweight plugin

with great features.

To connect a CDN service with your WordPress website using the CDN

Enabler plugin, follow these steps:

NOTE: Make sure you have already set an account with a CDN
provider and git the CDN URLs. This URL typically begins with
“http://” or “https://”.

1. Install and activate the CDN Enabler plugin from the WordPress
plugin repository.

2. In your WordPress admin dashboard, navigate to Settings > CDN
Enabler.

3. Enter the CDN URL obtained from your CDN provider into the
“CDN URL" field.

4. Save the settings to apply the changes.

5. Clear your WordPress cache if applicable, to ensure that the

updated URLs take effect.

Verify the integration by checking your website's page source.
Right-click on your webpage, select “Inspect Element” or “Inspect”,
and choose the “Source” tab. Look for the CDN URL in the source code,
which indicates that assets are being loaded from the CDN.
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SHORTPIXEL ADAPTIVE IMAGES

To setup a Content Delivery Network (CDN) with the ShortPixel
Adaptive Images Plugin in WordPress, follow these steps:

1. Install and activate the ShortPixel Plugin.

2. Visit the ShortPixel website to acquire an API key, which is required
to use the CDN feature.

3. In your WordPress dashboard, go to “Settings->ShortPixel.” to access
the plugin’s settings.

4. On the ShortPixel plugin's settings page, locate the “API Key" field,
enter the API key from Step 2, and click Save Changes.

5. Scroll to the “Advanced” section of the ShortPixel settings page and
check the box to enable the CDN option.

6. In the “CDN URL" field, enter the URL provided by ShortPixel. If
using the default ShortPixel CDN, the URL will look like

https://cdn.shortpixel.ai. For custom CDNs, enter the specific URL
provided.

7. Click the "Save Changes” button to store the settings.

To ensure the CDN is functioning correctly, clear any caching plugins
or server-side caches. Load your website and inspect the page source

code to confirm that your static assets are being served through the
CDN.
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WP ROCKET
WP-Rocket is a premium caching plugin that supports CDN

integration, helping to enhance your WordPress site's performance.
Follow these steps to configure a CDN with WP Rocket:

1. Purchase and Install WP Rocket
Buy from the official website.

Download the plugin and upload it to WordPress via Plugins >
Add New in your admin dashboard.

Activate the plugin once installed.

2. Sign Up with a CDN Provider
Choose a CDN provider such as Cloudflare, MaxCDN, or KeyCDN.
Obtain the required credentials, including the CDN URL or

hostname.

3. Configure WP Rocket for CDN Integration
In your WordPress admin dashboard, go to Settings > WP Rocket.
Click on the CDN tab.
Enable the option.

Enter your CDN URL or hostname in the CDN CNAME(s) field (e.g.,
cdn.yourdomain.com).

Save the settings.

4. Verify CDN Integration

Load your website and inspect the source code to confirm that
static assets (images, CSS, JavaScript) are being served from the
CDN.

Use browser developer tools to check network requests for
CDN-loaded resources.
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5. Clear Cache

After configuring the CDN, clear any cache generated by WP
Rocket.

Go to the Dashboard tab in WP Rocket settings and click Clear
Cache to ensure your site serves the latest version.

CLOUDFLARE PLUGIN
Cloudflare offers a free CDN with essential performance and security
features, along with a dedicated WordPress plugin for easy integration.

To configure the Cloudflare plugin:

1. Install and activate the plugin in WordPress.
2. Navigate to Settings > Cloudflare in your admin dashboard.

3. Follow the on-screen instructions to obtain your Cloudflare API Key
and configure the settings.

4. Complete the setup by adjusting your Cloudflare dashboard
settings as needed.

This plugin simplifies CDN integration, enhancing your website's
speed and security with minimal effort.

WPADMIN AWS CDN
The WPAdmin AWS CDN plugin, developed by WPAdmin, is an
open-source tool that integrates Amazon CloudFront with WordPress,

including support for Multisite installations.
How to Set Up WPAdmin AWS CDN

1. Install and Activate the plugin via your WordPress admin
dashboard.
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2. Open the plugin menu in wp-admin to begin setup.
3.Sign up for an AWS account if you haven't already.
4. Obtain your Access ID and Secret Key from AWS.
5. Configure CloudFront:
In the Cache Policy section, enable Compression.
For Price Class, select All Locations.
Leave other settings as default.
6. Click Create Distribution and wait for confirmation that the CDN is
active.

7. Reload the page, and your website will now be integrated with
CloudFront.

This setup allows you to efficiently distribute your site's content via
Amazon CloudFront, improving load times and global availability.
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— Reduce Render-Blocking Resources

and HTTP Requests

Render-blocking resources, such as CSS, JavaScript, and certain web
fonts, delay webpage rendering by loading before the page is
displayed. Minimizing them improves load times. Similarly, reducing
HTTP requests speeds up page loads by decreasing the number of files
the browser must fetch from the server.

Here's how to optimize both:

1. REDUCE RENDER-BLOCKING CSS

Minimize render-blocking CSS by inlining only the critical CSS directly
into your HTML. This prevents delays caused by external stylesheets.
Critical CSS includes only the styles needed to render above-the-fold
content. This allows the browser to display the page without waiting

for an external stylesheet.

Best Practices:

Avoid inlining too much CSS, as it can increase the HTML file size
and negate performance benefits.

Update inline CSS regularly to reflect stylesheet changes.

2. REDUCE RENDER-BLOCKING JAVASCRIPT
JavaScript can block rendering, but you can mitigate this by using the
appropriate loading attributes:

defer: Loads the script after HTML parsing is complete, ensuring
execution in order. Ideal for scripts that are essential but not needed

immediately.

async: Loads the script as soon as possible, without waiting for
HTML parsing to finish. Best for non-essential scripts or background

tasks.
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3. OPTIMIZE WEB FONTS
Web fonts improve design but can introduce render-blocking issues.
Optimize them with these strategies:

Use font-display: swap: Displays fallback text immediately while the
web font loads, ensuring text visibility.

Subset Your Fonts: Create a custom font version that includes only
the required characters, reducing file size and improving

performance.

4. USE LAZY LOADING
Lazy loading delays the loading of images, videos, and media until

they are needed. This reduces initial page load time and conserves
bandwidth by only loading media as users scroll down the page.

5. COMBINE AND MINIFY CSS & JAVASCRIPT FILES
Merging CSS and JavaScript files reduces the number of HTTP
requests, while minifying them decreases file size for faster loading:

Merge CSS files into a single stylesheet using tools like Gulp,
Grunt, or Webpack.

Merge JavaScript files into a single script.

Minify Files: Use tools | ike CSSNano or UglifyJS to remove

unnecessary characters, reducing file size.

! Important: After combining and minifying, test your website to
ensure scripts and styles function correctly. Be mindful of script
order, as dependencies can break functionality if misconfigured.
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6. USE CSS SPRITES
CSS Sprites merge multiple images (e.g., icons) into a single image file.

Instead of loading each image separately (which requires multiple
HTTP requests), the browser makes a single request for the sprite
sheet, reducing load time. Use CSS to position the correct image from
the sprite.

7. INLINE SMALL CSS AND JAVASCRIPT
For small but critical CSS and JavaScript snippets, inlining them within

HTML eliminates the need for external file requests. This reduces HTTP
requests and speeds up initial rendering.

8. REDUCE THE NUMBER OF PLUGINS

Excessive WordPress plugins can slow down your site by adding extra
scripts, styles, and HTTP requests. Regularly audit and remove
unnecessary plugins to optimize performance.

9. OPTIMIZE THIRD-PARTY RESOURCES AND SCRIPTS

Third-party scripts, such as analytics tools, social media widgets, ads,
and embedded videos, can significantly slow down page loads.
Optimize them using these strategies:

Lazy Load Non-Essential Scripts: Defer loading of social media
widgets, ads, or other scripts until users interact with them.

Reduce Third-Party Scripts: Remove unnecessary scripts that don't
add significant value to your site.

Use Performance-Optimized Alternatives: Choose lightweight
versions of third-party scripts when available (e.g., Google Analytics
async script).

Host Scripts Locally: Where possible, serve third-party scripts from

your server to reduce reliance on external networks.
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Prioritize Critical Scripts: Load essential third-party scripts first
while deferring or lazy-loading less critical ones.

10. USE WORDPRESS PLUGINS TO REDUCE RENDER-BLOCKING
RESOURCES
WordPress users can automate optimization with performance

plugins:
Autoptimize: Minifies HTML, CSS, and JavaScript and allows

deferring or async loading of scripts and styles.

WP-Rocket: Provides caching, lazy loading, minification, and other

performance enhancements.

WP-Optimize: Offers minification, lazy loading, and additional

optimizations to reduce render-blocking resources.

These plugins simplify performance improvements with minimal

configuration.
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Clean Up Your Database

A well-optimized database is essential for a fast and responsive
WordPress site. Over time, various factors can lead to database bloat,
slowing down performance and affecting user experience.

By regularly maintaining your database and following best practices,
you can enhance site speed, improve data accuracy, and ensure a
seamless user experience.

In this section, we'll explore common causes of database bloat and

provide effective cleanup strategies.

WHAT CAUSES WORDPRESS DATABASE SLOWDOWNS?
Several factors can contribute to a sluggish database, affecting your

site's efficiency:

1. Post Revisions and Auto-Draft Posts

WordPress automatically saves post revisions and creates auto-draft
posts as you work. While useful, these can accumulate quickly,
increasing database size and slowing down queries.
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2. Unmanaged Transients

Transients store temporary data to enhance performance, but if not
regularly cleaned, they can pile up, unnecessarily increasing database
size and reducing efficiency.

3. Autoloaded Data in the wp_options Table

WordPress stores settings such as site URL, active theme, and admin
preferences as autoloaded data in the wp_options table. Over time,
excessive autoloaded data, often left behind by plugins and themes,
can consume memory, leading to slow page loads, especially during
initial requests.

4. Metadata Accumulation

Post, user, and comment metadata can build up over time due to
frequent updates. If left unchecked, this unnecessary data bloats the
database, making queries less efficient.

5. Orphaned Data

Unused media files and remnants from deleted plugins can occupy
space without serving any purpose, contributing to database
inefficiency.

6. Poorly Optimized or Indexed Tables
Database tables that lack proper indexing result in slow queries.
Well-structured indexing ensures faster data retrieval and prevents
full-table scans that strain performance.

7. Outdated Software

Running outdated versions of WordPress, plugins, or your database
server can cause compatibility issues and performance bottlenecks.
Regular updates help maintain efficiency.
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8. Inactive or Poorly Coded Plugins

Even after deactivation or deletion, some plugins leave behind
unnecessary database entries, cluttering tables and reducing
performance.

9. Inefficient Database Queries

Poorly optimized themes or plugins can generate complex, inefficient
queries, placing a heavy load on the database and slowing down site
operations.

10. Growing Database Size
As your website expands with more content, the database grows,
increasing query processing time and affecting response speed.

Next, we'll cover how to identify and remove redundant or outdated
data from your database. You can do this using WordPress
optimization plugins or manually if you have the required developer
skills.
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Cleaning Up the WordPress Database
Using Plugins

Several WordPress plugins simplify database cleanup, depending on
the task at hand.

TRANSIENTS MANAGER

Transients Manager helps you manage temporary database entries

through an intuitive interface. After installing and activating the

plugin, navigate to Tools > Transients in your WordPress admin panel
to:

v Suspend transient writes
v View all transients stored in the database
v Edit transient names, expiration times, and values

v Delete individual transients or bulk-delete expired, unexpired, or
persistent transients
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2. WP-OPTIMIZE
WP-Optimize is a powerful plugin for cleaning and optimizing your
WordPress database. Go to WP-Optimize > Database, where you can:

Remove old post revisions, auto-draft posts, and trashed posts
Delete spam, trashed, and unapproved comments

Remove expired transients

Clean orphaned relationship data

Clean post, user, and comment meta data
Additionally, the "Tables" tab provides details such as table size and

row count, allowing you to optimize fragmented tables and remove

unnecessary tables left by uninstalled plugins.

3. WP-SWEEP
WP-Sweep provides an easy way to clean your WordPress database.

Navigate to Tools > Sweep to:
Remove post revisions, auto-draft posts, and deleted posts

Delete orphaned or duplicate metadata for posts, users, and

comments
Clear unapproved, spam, or trashed comments
Delete expired transient options

Optimize database tables

With just a few clicks, WP-Sweep keeps your database lean and

efficient.
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Cleaning Up the WordPress Database Manually

Before making any manual changes, back up your database to
prevent accidental data loss.

1. CLEAN UP AUTOLOADED DATA
To manually remove unnecessary autoloaded data, run the following
query in phpMyAdmin:

SELECT * FROM wp_options WHERE autoload = 'yes';
This will display all autoloaded options loaded on every page request.

- Options

+— ] — ¥ option_id option_name option_value autoload
[0 &7 Edit %€ Copy @ Delete 3 siteurl K yes
(0 &7 Edit % Copy @ Delete 6 home b yes
(0 &7 Edit % Copy @ Delete 9 blogname : yes
[ &7 Edit %€ Copy @ Delete 12  blogdescription yes
(0 g7 Edit % Copy @ Delete 15 users_can_register ( yes
[0 &7 Edit ¢ Copy @ Delete 18  admin_email : yes
[J &7 Edit 3z Copy @ Delete 21 start of week : yes
(] 47 Edit % Copy @ Delete 24 use_balanceTags ( yes
(0 g7 Edit % Copy @ Delete 27  use_smilies : yes
[ 47 Edit 3¢ Copy @ Delete 30 require_name_email yes
[J &7 Edit %€ Copy @ Delete 33  comments_notify yes
[ &7 Edit 3¢ Copy @ Delete 36 posts_per_rss 1 yes
[J &7 Edit % Copy @ Delete 39 rss_use_excerpt ( yes
[J &7 Edit % Copy @ Delete 42 mailserver_ur I yes
[J 7 Edit 3¢ Copy @ Delete 45 mailserver_login | yes

b

Identify unnecessary entries and either delete them or change their
value from 'yes' to 'no't o prevent them from loading
automatically.
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2. OPTIMIZE & DEFRAGMENT DATABASE TABLES

As your site grows, data in your database can become fragmented,
which slows down query performance. If you have access to
phpMyAdmin, you can manually optimize your tables:

1. Navigate to the database section in phpMyAdmin.
2. Select the tables you want to optimize.
3. Choose Optimize table from the dropdown menu.

" CJ _wpdatatabled gyport Fture & Search ¥ Insert fl Empty @ Drop
=

| O _wpforms_tas De'é;?p?;m B tture % Search & Insert [ Empty @ Drop
] _wpie_templai  Drop tture % Search %t Insert f§ Empty @ Drop
L Table maintenance -
| O _wpmm_subs: Analyze table tture % Search % Insert fl Empty @ Drop
Check table

_yoast_indexa O b babile Eture % Search %t Insert [ Empty @ Drop

_yoast_index A AUMARCID tture & Search ¥ Insert g Empty @ Drop
Repair table k‘ B =

_yoast_migratl Prefix Eture % Search ¢ Insert f Empty @ Drop
Add prefix to table

(] _yoast_primar] Replace table prefix tture % Search ¢ Insert [ Empty @ Drop
] yoast_seo Iii Copy table with prefix Eture & Search % Insert & Empty @ Drop
= = | Central columns ol :
| 50 tables Add columns to central list
I Remove columns from central list - |
+ [=] Check all With selected: v

! NOTE: This process can cause data loss if not done carefully.
Always back up your database before making any changes.
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3. USE WP-CLI TO CLEAN UP DATABASE
WP-CLI (WordPress Command Line Interface) is a powerful tool
for managing WordPress via the command line. Here are some

useful WP-CLI commands for database cleanup:

Optimize the Database

The wp db optimize command runs MySQL's eIt Ed® utility to
optimize database tables.

Remove Expired Transients

wp transient delete --expired

The wp transient delete command deletes all expired transients.

Deleting Posts in Trash

wp post delete $(wp post list --post_status=trash --format=ids)

The wp post command removes all posts currently in the trash.

Deleting Draft Posts

wp post delete $(wp post list --post_status=draft --format=ids)

Removes all draft posts.

Delete Posts’ Revisions

wp post delete $(wp post list --post_type='revision' --format=ids)

Erases all post revisions to free up database space.
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— Use Well-Optimized Themes and Plugins

for Better Performance

The right themes and plugins significantly impact your site's speed,
stability, and overall performance. Follow these best practices to
ensure your selections contribute to a fast and efficient WordPress
site.

1. Choose Lightweight Themes and Plugins.

Opt for options designed for essential functionality without
unnecessary features. Lightweight themes and plugins reduce code
complexity, minimize file size, and lower server strain, improving load
times.

2. Prioritize Well-Maintained Plugins.

Regular updates ensure compatibility, stability, and performance
while reducing the risk of conflicts with WordPress core updates and
other plugins.

3. Ensure Support for Caching and CDNs

Select themes and plugins that integrate seamlessly with caching
solutions and content delivery networks (CDNs) to enhance loading
speeds and reliability.

4. Balance Customization and Performance.

Avoid feature-heavy themes that include excessive built-in
functionalities, which can slow down your site. Instead, choose themes
that offer the necessary features without unnecessary bloat.

5. Ensure Mobile Responsiveness.

With most web traffic coming from mobile devices, a responsive
theme is essential. Mobile-friendly designs also improve search
engine rankings and user experience.
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6. Select Well-Coded Themes and Plugins.

Efficient coding practices enhance database efficiency and site
responsiveness. Poorly coded themes and plugins can slow down your
site and introduce security risks.

HOW TO EVALUATE A THEME OR PLUGIN

1. Test Compatibility.
Ensure the plugin or theme is compatible with:

v Your WordPress version
v Your theme

v Other installed plugins to avoid conflicts

2. Check Reviews and Ratings.

High ratings and positive feedback indicate reliability and
performance. Consider the reputation of the developer and
marketplace, as well as adherence to WordPress coding standards.

3. Evaluate Active Installations

Plugins with a high number of active installations are typically
well-supported, regularly updated, and widely trusted by the
WordPress community.

4. Review Update Frequency

Regular updates ensure compatibility with the latest WordPress
version, maintain security, and improve overall performance. Avoid
plugins and themes that haven't been updated for six months or
longer.
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5. Assess Developer Support
Look for plugins and themes with:

v Active support forums
v Detailed documentation

v Responsive customer support

6. Review Features Based on Your Needs
Ensure the plugin or theme offers only the features you need without
unnecessary complexity that could slow down your site.

7. Evaluate Performance Impact

Use a staging environment and performance testing tools like
GCTmetrix, Lighthouse, or WebPageTest to measure the impact of the
theme or plugin on load times before installing it on your live site.

Making informed choices about themes and plugins ensures your
website remains  fast, stable, and efficient. Prioritizing
performance-optimized solutions will improve user experience, SEO
rankings, and overall site reliability. %’
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PART FOUR

Optimization Strategies:
Server-Side

Most of the optimizations in this section focus on server-side
performance improvements, which may not be directly controlled by
end users. However, choosing the right hosting provider “discussed
later” allows you to fully leverage these strategies for a faster, more
scalable website.

——— Server-Side Caching

Server-side caching optimizes website performance by storing
content and minimizing redundant data processing. It helps deliver
content faster, particularly under heavy traffic conditions.

Benefits of Server-Side Caching

Reduces server load by minimizing repetitive processing and

database queries

Frees up server resources, allowing it to handle more concurrent
requests

Speeds up load times by delivering cached content instantly
instead of regenerating it

Improves scalability, enabling the site to accommodate traffic

spikes efficiently

Enhances user experience by ensuring faster and more reliable
content delivery
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Memory-Based Cache VS Disk-Based Cache

Server-side caching can be either memory-based or disk-based,
depending on where the cached data is stored and the specific
caching technique used.

MEMORY-BASED CACHING
Stores cached data in RAM, offering extremely fast retrieval speeds.

Ideal for frequently accessed data such as database queries and
PHP scripts.

Reduces server load by serving preprocessed content.

Limitations: Limited by available RAM; cache data is lost if the server
restarts.

DISK-BASED CACHING

Stores cached data on disk storage, providing greater persistence
and larger capacity.

Useful for caching large, less frequently accessed data or ensuring
cache durability across server restarts.

Trade-off: Although it can't match the speed of memory-based
caching, disk-based caching is valuable when persistence and
capacity are prioritized over speed.
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Full Page Caching

Full Page Caching stores a fully rendered version of a web page
(including HTML, images, stylesheets, and scripts) in cache.

HOW IT WORKS

1. When a user first requests a page, the server processes the request,
executes scripts, queries the database, and generates the final
HTML content.

2. With Full Page Caching enabled, this output is stored in cache.

3. Subsequent requests for the same page are then served directly
from the cache, bypassing the need for repeated processing.

BENEFITS OF FULL PAGE CACHING
Significantly reduces processing time for high-traffic pages.
Minimizes database queries, enhancing server efficiency.

Improves scalability, allowing more users to access content quickly
from the cache, bypassing the need for repeated processing.

Depending on the implementation, Full Page Caching can be either
memory-based for faster retrieval or disk-based for greater

persistence.

Object Caching

Object Caching stores frequently accessed database query results or
API responses in cache, reducing the need for repeated queries.
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HOW IT WORKS

1. When a user interacts with a dynamic site, the server typically

retrieves data from the database.

2. With Object Caching enabled, the retrieved data is stored in cache

after the first request.

3. Subsequent requests load data from the cache, skipping database

queries.

BENEFITS OF OBJECT CACHING
Reduces database load, leading to faster queries.

Speeds up dynamic content delivery, such as product listings and

user profiles.

Enhances stability, preventing database overload during
high-traffic periods.

Opcode Caching (OpCache)

Opcode Caching accelerates PHP execution by storing precompiled
script code (opcodes) in cache, eliminating the need to recompile PHP

scripts on every request.

HOW IT WORKS
1. PHP scripts are compiled into opcodes before execution.

2. The first time a script runs, the compiled opcodes are stored in

cache.

3. Future requests bypass the compilation step, executing cached
opcodes instantly.
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BENEFITS OF OPCODE CACHING
Boosts PHP performance, reducing script execution time.

Lowers CPU usage, allowing the server to handle more concurrent

UISEIS:

Speeds up page loads, especially for PHP-heavy sites.

NOTE: Object and Opcode Caching are memory-based, while
Full Page Caching can be either memory-based or disk-based,

depending on how the cache is stored.

Reduce Initial Server Response Time
(TTFB)

We introduced TTFB (Time to First Byte) earlier in the performance
metrics section. This is a critical metric for website performance, as it
determines how quickly a webpage begins to load. While there are
actions you can take as a user to improve TTFB, several server-related
factors also influence it. Understanding how TTFB works and
optimizing server configurations can significantly enhance website

performance.
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» How Time to First Byte Works?

The TTFB process consists of three main stages:

1. USER SENDS A REQUEST

The browser initiates an HTTP request, marking the start of TTFB
measurement. The time it takes to reach the server depends on factors
such as DNS lookup time, network speed, potential redirections, and
the distance between the user and the server.

2. THE SERVER PROCESSES THE REQUEST

Once the server receives the request, it parses it, communicates with
databases or other resources if necessary, and prepares the response.
This may involve retrieving HTML, images, scripts, and other assets
required to render the page.

3. THE SERVER RESPONDS

The server sends the first byte of data back to the user, which could be
part of the HTML document or another critical resource like a CSS file
or JavaScript script. TTFB measurement ends at this point, though the
remaining response data continues to be transmitted.

Why is Server Response Time Important?

TTFB directly affects user experience and engagement. A slow
response time means users must wait longer before a page starts
loading, potentially increasing bounce rates and negatively impacting
SEO rankings. Since TTFB is closely related to Largest Contentful Paint
(LCP) - one of the three Core Web Vitals - it plays a role in website
performance, though it is not considered a stand-alone Core Web
Vital.
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NOTE: While reducing TTFB is important, user experience also
depends on rendering speed, interactivity, and visual stability, all
of which contribute more significantly to perceived performance.

What Causes a Slow Server Response Time?

Several factors contribute to slow TTFB, categorized into
server-related and data-related issues.

SERVER RELATED REASONS

An underperforming server may struggle with traffic spikes, outdated
hardware, or poor configuration, leading to slow responses. Common
server-side issues include:

Outdated software (e.g., Apache, Nginx, PHP, Python)
Misconfigured caching mechanisms

Insufficient handling of simultaneous requests (low concurrency
limits)

Inefficient compression methods
Keep-Alive settings not optimized

Suboptimal security settings, HTTP/2 protocol, TLS/SSL encryption
overhead

Excessive authentication layers slowing down requests

High network latency due to client-server distance
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Security settings, HTTP/2 protocol, TLS/SSL encryption
Unnecessary authentication complexity

Network issues and client-server distance

DATA RELATED REASONS
Slow database queries and inefficient code can also contribute to high

TTFB. Key issues include:

Poorly optimized MySQL queries leading to full table scans instead
of indexed lookups

Suboptimal scripts from plugins or custom code that delay

processing

API calls that block HTML generation, slowing down response time

if the external APl is slow or unresponsive

Uncompressed images requiring longer transfer times

How to Reduce Initial Server Response Time
on a WordPress Website

Choosing an advanced hosting provider is one of the most effective
ways to reduce TTFB. High-performance hosting solutions offer
optimized request processing, built-in caching, and robust security
features. Selecting a server location closer to your users also
minimizes latency by reducing the physical distance data must travel.
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—— Database Optimization

While website admins can optimize their databases through best
practices, server-side database performance plays a crucial role in
reducing query execution time and latency.

Server-Related Factors Affecting Database
Performance

HARDWARE SPECIFICATIONS
CPU: Higher processing power allows faster query execution.

RAM: More memory enables efficient caching, reducing the need
for slow disk reads.

Disk 1/O: SSDs offer significantly faster read/write speeds than
traditional HDDs.

NETWORK LATENCY

A fast, reliable network connection is essential, especially for

cloud-based databases.

Low-latency, high-bandwidth connections improve communication
between the database and server.

DATABASE CONFIGURATION
Proper indexing speeds up data retrieval.
Optimized query design reduces processing time.

Connection pooling helps manage database requests efficiently.
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SERVER LOAD

High traffic can slow performance if the server is not configured for

scalability.

Load balancing helps distribute database requests, preventing
bottlenecks.

DATA VOLUME
Large datasets may benefit from partitioning (splitting data into
chunks) or sharding (distributing data across multiple servers) to

improve performance.

SOFTWARE OPTIMIZATION

The choice of database engine (e.g., MySQL, PostgreSQL) affects
query efficiency.

Implementing caching solutions (like Redis or
Memcached) reduces database strain.

What Solutions Can a Server Provide?

When it comes to enhancing database performance, server providers
focus on key areas to ensure smooth and efficient operations.

HIGH-PERFORMANCE HARDWARE

Top-tier servers come equipped with the latest CPUs, ample RAM, and
fast SSD storage, ensuring lightning-fast database operations.
Whether using bare-metal servers for maximum control or optimized
cloud environments, the infrastructure is built for peak performance.
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SCALABILITY & LOAD BALANCING

Auto-scaling dynamically adjusts resources based on demand,
maintaining consistent performance even during traffic spikes. Load
balancing prevents bottlenecks by distributing database requests
across multiple servers, ensuring optimal uptime.

MANAGED DATABASE SERVICES

Providers offer optimized configurations for MySQL, PostgreSQL, and
other popular engines. Automatic backups and snapshots protect
data integrity without impacting performance.

ADVANCED NETWORKING

Low-latency, high-bandwidth connections, dedicated private
networks, and direct connections cater to mission-critical applications.
CDNs further reduce latency by serving data from the closest
available server.

PROACTIVE MONITORING & SECURITY

Continuous performance monitoring, automatic alerts, and regular
Mmaintenance keep systems running smoothly. Security remains a
priority with multi-layered strategies, including firewalls and
encryption, to safeguard data without compromising performance.
By combining cutting-edge hardware, intelligent scaling, and
proactive management, server providers ensure databases remain

fast, secure, and reliable.
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—— HTTP Compression

HTTP compression is a powerful technique that optimizes data
transmission and enhances user experiences. By compressing data
exchanged between browsers and servers, it reduces file sizes and
bandwidth usage, leading to faster loading times and improved
network efficiency.

Compression can reduce bandwidth requirements by up to 70%,
accelerating website performance and ensuring a seamless browsing

experience.

» The Benefits of HTTP Compression

HTTP compression offers significant advantages for web developers,

server administrators, and end-users:

Faster Load Times: Reduced file sizes speed up website loading,
creating a smoother user experience.

Lower Bandwidth Usage: Optimized data transfer minimizes
network congestion, improving efficiency for all users.

Cost Reduction: By decreasing data usage, HTTP compression
reduces server costs and benefits mobile users with lower data

consumption.

SEO Benefits: Faster websites rank better in search engines,

improving visibility and engagement.

97



OPTIMIZATION STRATEGIES: BACK-END E@

HTTP COMPRESSION RESULTS
We analyzed popular JavaScript libraries and CSS frameworks to
showcase the impact of compression. Savings range from 65% to 85%:

File Size Compressed Compression
(bytes) Size Ratio
jquery-3.7.0.min.js 87,462 30,337 65%
react-0.14.3.min.js 50,178 15,593 69%
bootstrap-5.1.3.min.css 163,873 23,945 85%
bootstrap.bundle.min.js | 78,129 23,053 70%

IMPLEMENTING HTTP COMPRESSION

Modern browsers and servers support built-in compression, making
implementation straightforward. However, server configuration plays
a crucial role in maximizing performance.

End-to-end compression ensures optimal results by compressing
data at the server level and preserving it throughout the network.

When a browser requests content, content negotiation occurs via the
Accept-Encoding header. If the server supports the requested
algorithm, it compresses the response and includes a
Content-Encoding header to indicate the method used. A Vary header
tells caching servers to consider different versions of a resource based
on request headers, such as Accept-Encoding, ensuring the right
compressed version is served to each user.
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CLIENT SERVER
The client signifies
its ability to Get /doc HTTP/1.1
understand two Accept-Encoding: br, gzip
compression
algorithms.

The resource is set

HTTP/1.1 200 OK compressed.
Content-Encoding: br The Vary header
Vary: Accept-Encoding indicates that

content negotiation
has been used to
select the algorithm.

THE GZIP AND BROTLI COMPRESSION ALGORITHMS
HTTP compression primarily relies on gzip and Brotli, optimized for
text-based content.

Server Support for Gzip and Brotli

Microsoft IIS: Supports both via EEEFARTGIEN and EEEgasiNcIiN .

modules.

Apache HTTP Server: Supports both via JRIPEILR and
Nginx: Supports both via E@adm:valom I8 and .

Apache Tomcat: Supports gzip, but not Brotli.
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THE DEFLATE COMPRESSION ALGORITHM
DEFLATE, introduced in 1977, combines |LZ77 algorithm and Huffman

coding for efficient lossless compression:

DEFLATE ;

Raw ‘ LZ77 Huffman !
Data ' Encoding Encoding

Compressed
7777777777777777777777777777 Data

j =LFT
Decompressed ‘ Encoding
Data !
: INFLATE

Huffman coding creates variable-length codes for symbols in the
data.

LZ77 replaces repeated sequences with references to earlier

Ooccurrences.

Both gzip and Brotli are based on DEFLATE, balancing compression
ratio, encoding speed, and decoding speed.
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GZIP COMPRESSION FOR HTTP RESPONSES
Gzip compresses HTTP content before transmission, reducing file sizes

efficiently. It improves on DEFLATE by adding blocking, filtering,

headers, and a checksum.

File

jquery-3.7.0.min.js
react-0.14.3.min.js
bootstrap-5.1.3.min.css

bootstrap.bundle.min.js

Size
(bytes)

87,462

50,178

163,873

78,129

GZIP
Compressed
Size

30,337

15,593

23,945

23,053

BROTLI COMPRESSION FOR HTTP RESPONSES

Brotli, developed by Google, is a newer open-source compression

method that outperforms gzip.

Compression
Ratio

65%

69%

85%

70%

It builds on DEFLATE while

incorporating a predefined dictionary of common words, phrases,

and code snippets to improve compression ratios.

File

jquery-3.7.0.min.js
react-0.14.3.min.js
bootstrap-5.1.3.min.css

bootstrap.bundle.min.js

Size
(bytes)

87,462

50,178

163,873

78,129
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Brotli
Compressed
Size

29,735

14,625

21,235

22,226

Compression
Ratio

66%

70.8%

87%

71.5%
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Advantages of Brotli Over Gzip
While gzip remains widely used, Brotli offers several advantages:

Purpose-built for streaming: Unlike gzip, which was adapted for
HTTP, Brotli was designed for it.

Superior compression: Brotli achieves better ratios with

dictionary-based parsing.

Smaller file sizes Brotli produces more compact compressed files.

Greater flexibility: Offers more compression levels and optimization
options.

Though gzip remains dominant, Brotli's browser support is increasing,

further enhancing website performance.

Considerations When Using HTTP compression

Before implementing HTTP compression, consider the following:

Browser Compatibility: Ensure compression methods are
supported across all major browsers.

Server Load: Compression reduces file sizes but is CPU-intensive.
Optimize settings to balance performance and resource usage.

Security: Although vulnerabilities like CRIME attacks have been

mitigated, staying updated on security best practices is crucial.

In the next section, we'll explore the impact of PHP on WordPress
performance.
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——— PHP Support and Compatibility Across

WordPress Versions

PHP is a widely used, open-source server-side scripting language,
integral to web development. Among the many platforms it supports,
WordPress stands out as one of the most prominent.

As of now, PHP powers 76.9% of all websites with a known server-side
programming language, according to wi3techs.

Version 7 60.4%
Version 8 21.6%
Version 5 17.8%
Version 4 0.2%
Percentage of websites using various versions of PHP

e
S S=)8
&

) S~

o0 |
o] »
oy

N g

The Essential Role of PHP in WordPress

PHP powers WordPress, handling core functionalities that ensure
smooth site performance. It processes page requests, executes
background tasks, and manages database interactions, allowing
WordPress to function dynamically rather than relying on static HTML

pages.

Database management is a key role of PHP in WordPress. It facilitates
communication between the site and its database, retrieving and
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generates the content dynamically.

PHP dynamically generates the HTML that defines a WordPress site's
appearance and functionality, processing forms, page requests, and
database interactions. Whether displaying blog posts, handling login
forms, or processing contact form submissions, PHP ensures that user
interactions translate into the correct backend actions.

Customization in WordPress is driven by PHP. Developers use
PHP-based APIs to build custom themes, templates, and plugins,
allowing them to extend WordPress functionality to meet specific
requirements. This flexibility is one of WordPress's strongest
advantages, making it adaptable for different industries and use cases.

Troubleshooting and debugging rely heavily on PHP. It logs errors
and warnings, helping developers identify and resolve issues in
themes, plugins, or custom code. By analyzing PHP error logs, site
owners can pinpoint problems and optimize performance.

As the backbone of WordPress, PHP ensures a seamless, interactive

user experience. Understanding its role is crucial for anyone looking to
Mmanage, customize, or optimize a WordPress site.
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PHP Support and WordPress Compatibility

WordPress aligns with PHP's development cycle, adopting new PHP
versions soon after their feature freeze. This strategy reduces
unnecessary changes while maintaining compatibility.

Initial Release Initial Stable Release End of Active Support End of Security Support
Early versions 2 Years Active Support: 1Year Security No longer
available for testing, bug fixes and security Support: only critical supported versions
shouldn't be used in updates. security updates. shouldn't be used.
production.
Beta Releases Active Support Security Support End of Life
e Y
O-====== (o) ' O-=-====-= >
N
il =%
N ¢

PHP versions follow a three-year support cycle:
Two years of active support followed by
One year of critical security patching.

After three years, the version reaches end-of-life (EOL) and is no

longer supported.

For example:

PHP 7.4 (released in Nov 2019) lost active support in Nov 2021 and
reached EOL in Nov 2022.

PHP 8.0 and 8.1 remain supported until Nov 2024.
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NOTE: With the release of WordPress 6.6, the minimum
supported PHP version has been raised to 7.2.24, dropping
support for PHP 7.0 and 7.1. Users still running these older PHP
versions will remain on the WordPress 6.5 branch, which will
continue receiving security updates but will nhot benefit from
new features or improvements.

This change aligns with PHP’s lifecycle, ensuring better
performance, security, and compatibility. If your site is still using
PHP 7.0 or 7.1, upgrading to a newer version like PHP 8.0 or higher
is strongly recommended to maintain stability and performance.

» WordPress PHP Version Requirements

WordPress requires specific PHP and server configurations for optimal
performance. While it can run on outdated setups, using an
unsupported PHP version can lead to security vulnerabilities,
compatibility issues, and slower performance.

To ensure the best performance, security, and feature support,
WordPress recommends using the latest stable PHP version. Older

versions eventually reach End-of-Life (EOL), meaning they no longer
receive security updates, making them unsafe for production
environments.

Although WordPress can technically run on outdated PHP versions,
doing so is strongly discouraged. Older PHP versions lose active support

over time, exposing websites to security threats and performance
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degradation. Even if the WordPress core remains stable, plugins and
themes may not be compatible with outdated PHP versions, leading
to unexpected issues.

Pressidium never supports PHP versions that are beyond security
support. Our platform is optimized for the latest, stable PHP versions
to ensure performance, compatibility, and security. Running a
WordPress site on an outdated PHP version can negatively impact
both security and performance. To maintain a stable and efficient
website, it is crucial to update to a supported PHP version and
regularly check for compatibility with plugins and themes.

Comparing Performance Across PHP Versions

Benchmarking is the best way to determine the optimal PHP version for
a WordPress site. Running tests in a staging environment before
upgrading helps ensure compatibility with themes, plugins, and custom
code. While major updates generally bring improved execution times,
some versions may handle workloads differently, making testing
essential before switching PHP versions.

Keeping WordPress sites on a supported and optimized PHP version is
crucial for long-term performance and security. Regularly updating PHP
ensures access to the latest improvements while reducing the risks
associated with outdated software.
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PART FIVE

| Types of Hosting

Regardless of your website's size, the hosting type you choose
significantly impacts performance, scalability, and security. This
section explores the various hosting options available, including
Shared Hosting, Dedicated Hosting, Virtual Private Servers (VPS),
Cloud Hosting, and specialized solutions like Managed WordPress
Hosting (MWH) and Enterprise WordPress Hosting.

We'll examine the benefits and limitations of each, helping you
determine the best fit for your website—whether you run a personal
blog, a growing eCommerce site, or a high-traffic enterprise platform.

—— Shared Web Hosting

Shared Hosting is the most common and cost-effective hosting
solution, where multiple websites share the same server resources,
including CPU, RAM, disk space, and bandwidth. This setup makes
hosting affordable but also comes with trade-offs.
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ONE SINGLE SERVEK 15 SHAKED BETWEEN MOLTIPLE WEBSITES
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SHARED HOSTING BENEFITS

Cost-Effective. Sharing server resources keeps pricing low, making
it a budget-friendly choice for individuals and small businesses.

Ease of Use. Most shared hosting providers include user-friendly
tools like cPanel or Plesk, making it simple to manage backups, SSL
certificates, and software installations.

Basic support included. Most plans offer some level of customer
support, though response times and quality can vary.

SHARED HOSTING DRAWBACKS

Performance issues. Since resources are shared, high traffic on
other websites can slow down your site or even cause temporary
crashes.

Security risks. A security breach on one site can impact others on
the same server, making shared hosting less secure than other
options.

Limited support and customization.Many budget-friendly shared
hosts lack expert-level support and restrict server configurations,
limiting flexibility.

So, in summary, you really do get what you pay for and, when it comes
to cheap shared hosting, you don't get a lot.
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Dedicated Hosting

Dedicated Hosting provides an entire server exclusively for your
website, delivering the highest levels of performance, security, and
control. Unlike Shared or VPS hosting, all computing resources (CPU,
RAM, storage, and bandwidth) are allocated solely to your site.

DEDICATED HOSTING BENEFITS

Unmatched Performance. Since all resources are dedicated to your
website, it can handle high traffic volumes without slowdowns.

Enhanced Security. No resource sharing means a lower risk of
security breaches and full control over firewall settings, encryption,

and other security measures.

Full customization. You have complete control over server
configurations, software, and operating system settings, allowing
for deep customization based on your specific needs.

Priority support. Many dedicated hosting plans offer premium
support, ensuring access to expert technicians who can assist with
server management and troubleshooting.

DEDICATED HOSTING DRAWBACKS

High Cost. Dedicated Hosting is expensive, making it less accessible

for small businesses or personal projects.

Technical complexity. Managing a dedicated server requires
advanced knowledge, including setup, maintenance, and security

mMmanagement.

Resource inefficiency. If your site doesn’t consistently need high
resources, you may overpay for unused capacity, making it less
cost-effective for sites with fluctuating traffic.
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VPS Hosting

Virtual Private Server (VPS) Hosting provides a middle ground
between shared and dedicated hosting. A single physical server is
divided into multiple virtual environments, each allocated with
dedicated resources. This setup improves performance, security, and
scalability while maintaining affordability.

VPS HOSTING BENEFITS

Dedicated Resources. Unlike Shared Hosting, your website has
guaranteed CPU, RAM, and storage, ensuring stable performance.

Customization. You can install and configure software to meet
specific needs, offering more flexibility than Shared Hosting.

Scalability. VPS plans allow you to scale resources up or down based
on traffic fluctuations.

VPS HOSTING DRAWBACKS

Complex Management. Requires technical knowledge for

configuring and maintaining the server environment.

Cost. More expensive than Shared Hosting, especially when
considering the time and expertise required for server
management.

A VPS is an excellent choice for growing businesses and developers
who need more power than Shared Hosting but don't require a

dedicated server.

—— Cloud Hosting

Cloud Hosting uses a network of virtual servers instead of a single
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physical machine, providing scalability, flexibility, and high availability.
This approach ensures that if one server fails, another immediately
takes over, keeping your site online without interruptions.

CLOUD HOSTING BENEFITS

Scalability. Cloud Hosting allows you to scale resources up or down
based on demand, ensuring your website performs optimally even
during sudden traffic spikes.

High Availability & Uptime. Your website remains online even if one
server fails, as resources are distributed across multiple servers.

Flexibility. Cloud Hosting supports various operating systems and
configurations, allowing businesses to deploy applications and
services tailored to their needs.

Cost Efficiency. The pay-as-you-go pricing model means you only
pay for the resources you use, making it cost-effective for websites
with variable traffic.

CLOUD HOSTING DRAWBACKS

Complexity. Cloud Hosting requires knowledge of cloud
architecture and configuration, which can be challenging for
non-technical users.

Variable Costs. While pay-as-you-go pricing helps optimize costs,
unexpected traffic spikes can lead to higher expenses.

Security Concerns. Despite robust security measures, shared cloud
environments require careful configuration to prevent data breaches.

Internet Dependency. Since Cloud Hosting relies on remote
infrastructure, your site's performance may be affected by internet
connectivity issues.
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For businesses needing scalability, redundancy, and high
performance, Cloud Hosting is a top-tier solution. However, the
technical complexity and potential cost fluctuations should be
carefully considered before choosing this option.

While traditional hosting models like Shared, VPS, Dedicated, and
Cloud can still power WordPress sites, they often lack the platform-level
optimizations, built-in scalability, and WordPress-specific support
required for modern performance standards.

That's why many site owners, from solo creators to large
organizations, are moving toward Managed and Enterprise
WordPress Hosting for faster, more reliable, and more secure

performance.

Managed WordPress Hosting

Managed WordPress Hosting (MWH) is a
specialized service Dbuilt exclusively for
WordPress, offering a fully optimized,
hassle-free hosting environment. It eliminates
the burden of server management by handling
updates, security, backups, and performance
tuning, allowing website owners to focus on
their business instead of technical maintenance.

By leveraging server-side optimizations,
advanced infrastructure, and expert-level
support, MWH ensures fast loading times,

reliable uptime, and enhanced security for

SPECIFICALLY
10 KON WOKDPKESS

WordPress sites.
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Unlike traditional hosting, MWH comes at a higher cost. This premium
pricing is justified by several factors. Managed WordPress hosts use
high-performance servers with fewer websites per machine,
resulting in superior performance. They also optimize their
infrastructure exclusively for WordPress, fine-tuning server software
to maximize efficiency.

However, MWH has some limitations. The higher cost may not suit all
budgets, and server access is often restricted, limiting control for
advanced users. Some providers enforce security measures that
restrict certain plugins or configurations, which can be frustrating for
those who require greater customization.

Key Features of Managed WordPress Hosting

Managed WordPress Hosting offers a secure, high-performance, and
scalable environment that allows businesses to focus on growth
rather than technical maintenance.

Automated Backups and Restore. Daily backups ensure that your
website's data is always safe. Many providers also offer offsite
backups for disaster recovery.

Staging Environments. Enables you to test site changes in a
separate environment before applying them to the live site,
reducing the risk of downtime or errors.

Advanced Security. Built-in firewalls, malware scanning, automated
updates, and SSL certificate management reduce the need for
additional security plugins.

Performance Optimization. MWH includes server-side caching,
load balancing, and automatic scaling to maintain fast and reliable
performance under high traffic.
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Expert Support. Dedicated WordPress specialists provide 24/7
support, ensuring quick resolution of complex issues.

User-Friendly Dashboard. A centralized control panel allows easy
management of multiple WordPress sites, one-click updates, server
logs, and maintenance tasks.

For WordPress users who prioritize performance, security, and
hassle-free management, Managed WordPress Hosting is an excellent
choice.

Enterprise WordPress Hosting

As businesses scale, they require a high-performance, fault-tolerant
hosting solution that can handle increased traffic, complex workflows,
and mission-critical operations. Enterprise WordPress Hosting
delivers this level of reliability, providing a dedicated, scalable, and
security-focused infrastructure designed for high-demand
WordPress environments.

Unlike standard MWH, Enterprise WordPress Hosting incorporates
redundancy, fault tolerance, and enterprise-grade optimizations to
ensure maximum uptime, efficiency, and resilience under heavy traffic
loads.
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Key Features of Enterprise WordPress Hosting:

Dedicated Hardware and High Availability. A load-balanced,
multi-node server cluster ensures high uptime and seamless
operation, even during traffic surges or hardware failures.

Advanced Security and Maintenance. Built-in security mechanisms
eliminate the need for security plugins, with dual firewalls,
adaptive caching, and continuous monitoring to prevent breaches.

Scalability and Fault Tolerance. Both vertical and horizontal
autoscaling ensure resources adjust dynamically based on demand,
preventing downtime. If one server fails, another immediately takes

over.

Expert Support. Enterprise hosting includes 24/7/365 access to
specialized DevOps and WordPress engineers who assist with
migrations, optimizations, troubleshooting, and performance
tuning.

Cost Efficiency for Large Portfolios. While Enterprise WordPress
Hosting is premium-priced, it becomes cost-effective when hosting
hundreds or thousands of sites. For example, hosting 500 sites
could cost an average of $7.20 per site.

White Labeling. Some providers, like Pressidium, offer white label
capabilities, allowing agencies to brand the hosting as their own.

Focused WordPress Service. Unlike traditional hosts, Enterprise
WordPress Hosting does not include non-core services like email
hosting, ensuring all resources are dedicated to WordPress

optimization.
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WHO BENEFITS FROM ENTERPRISE WORDPRESS HOSTING?

v Businesses that require high uptime and reliability operations.
The fault-tolerant architecture minimizes downtime and ensures

security against cyber threats.

v Companies with complex WordPress websites. Businesses running
eCommerce stores, membership sites, or large-scale applications
benefit from customization and scalability.

v Agencies and enterprises managing multiple WordPress sites.
Consolidating multiple sites under one enterprise-grade hosting

solution improves efficiency, performance, and security.
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» The 4 Key Design Principles of High-Performance
Architectures

Enterprise hosting architectures are built for speed, reliability, and
scalability. They follow four key design principles:

High Performance Design Principles

+ Horizontal Scaling

Load Balancing

Parallel File System

Caching Layer
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1. HORIZONTAL SCALING
Horizontal scaling allows businesses to add more servers to a cluster,
distributing traffic more efficiently

Unlike vertical scaling, which is limited by
hardware constraints (e.g., CPU, memory),
horizontal scaling can scale infinitely.

Incoming traffic is distributed across
multiple servers in a load-balanced
cluster, ensuring optimal response
times.

Prevents overloading a single server,

keeping websites stable even during
Horizontal Scaling traffic surges.

Ensures that no single failure disrupts
site availability.

2. CACHING FOR PERFORMANCE OPTIMIZATION
Enterprise  WordPress Hosting employs advanced caching
mechanisms to handle high traffic while maintaining fast load times.

In addition to traditional caching methods like CDNs, full-page
caching, object caching, and opcode caching, enterprise hosting
includes:

Database Query Caching. Stores frequently used database queries
to reduce load times. Tools like MySQL Query Cache, Redis, and
Memcached enhance performance.
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Edge Caching. Caches content at the network edge via CDNs and
DNS-level caching to serve users from the closest available location.
Technologies like Cloudflare Workers and Akamai Edge
Computing make this possible.

3. LOAD BALANCING FOR TRAFFIC DISTRIBUTION
Load balancing is a critical component of enterprise-level hosting,

distributing traffic across multiple servers to maintain uptime and

efficiency.

Load Balancing

Server A

F =9

Firewall Hardware Server B

Load Balancer

Server C

Internet

SR
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HOW IT WORKS

1.

A user request is directed to the load balancer instead of a single
server.

The load balancer selects a back-end server based on predefined
algorithms (e.g., round-robin, least connections).

The server processes the request and sends the response back
through the load balancer to the client.

If a server fails, the load balancer automatically redirects traffic to
healthy servers, ensuring continuous uptime.

By distributing traffic efficiently, load balancing enhances scalability,

reliability, and fault tolerance.

4. PARALLEL FILE SYSTEM (PFS) FOR HIGH-SPEED DATA
PROCESSING
A Parallel File System (PFS) enables multiple servers to read and write

simultaneously to the same file system, ensuring high-speed I/O

operations.

High Throughput. Multiple nodes access storage simultaneously,
increasing data processing speed.

Scalability. PFS efficiently distributes data across multiple storage
devices, preventing performance bottlenecks.

Fault Tolerance. Built-in replication ensures data integrity and
availability even if a storage node fails.

Efficient Load Balancing. Distributes read/write requests across
multiple nodes, optimizing cloud storage efficiency.
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Parallel file system architecture

Individual L0 links to shorage arrmy

Data |5 brcken up and striped across multiphe devioes

By leveraging high-availability, SSD-based storage, PFS delivers
lightning-fast performance for database-heavy workloads, media
applications, and large-scale WordPress deployments.
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8 Questions You Should Ask a Web Host

Choosing a web host is a critical decision that affects your site's
performance, security, and scalability. Before committing, ask these
eight essential questions to ensure you're getting the best service for
your needs.

1. HOW LONG HAVE YOU BEEN IN BUSINESS?

A host’'s longevity isn't always an indicator of quality, but experience
does matter. A well-established company is more likely to have refined
its infrastructure, support, and reliability over time. However, if a host
is less than a year old, proceed with caution. While new providers can
offer innovative solutions, they may lack the track record needed for
confidence. If you choose a newer host, ensure you have independent
backups of your website in case you need to switch providers.

2. WILL YOU MIGRATE MY SITES? IF SO, WHAT'S THE COST?
Migrating a WordPress site can be complex, especially if you're
unfamiliar with the process. A reliable web host should offer free
migration and optimize your site during the transfer to ensure
seamless performance on their infrastructure. If a host charges for
migration, consider whether they truly value your business. The best
providers simplify onboarding, not make it costly.

3. WHAT KIND OF SUPPORT DO YOU OFFER?
Even experienced users need support at crucial moments. Timely and
effective assistance is essential, but not all hosting providers deliver.

Budget hosts typically offer limited, generic support. Don't expect
in-depth troubleshooting.

Premium hosting often includes 24/7 expert support, with
specialists who understand WordPress inside and out.
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Before signing up, test their support. Ask a few technical questions. If
responses feel canned or unhelpful, consider looking elsewhere.

4. DO YOU OFFER WEBSITE BACKUPS? WHERE ARE THEY STORED?
Regular backups are non-negotiable. Never assume a host has a
reliable backup system - always verify.

Some budget hosts claim to offer backups, but these may be stored
on the same server - which is useless if the server crashes.

The safest backup systems offer offsite storage and the ability to
download backups for your own safekeeping.

A good web host shouldn’t just back up your data. They should make
it easy for you to access and restore it when needed.

5. HOW RELIABLE IS YOUR INFRASTRUCTURE? CAN IT HANDLE
TRAFFIC SPIKES?

Your host's infrastructure directly affects your site's uptime, speed,
and ability to handle sudden traffic spikes. Ask:

What type of hosting do they provide? Shared, VPS, cloud, or
dedicated?

How do they manage sudden surges in traffic? Do they have
built-in scalability?

Do they use load balancing? This ensures traffic is distributed
efficiently, preventing downtime.

If your site gains traction, the last thing you want is for it to crash under
increased demand.
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6. HOW DO YOU PROTECT AGAINST BRUTE FORCE ATTACKS AND
MALWARE?

Security is a major concern, especially for WordPress sites, which are
frequent targets for hackers. A good web host should offer:

Brute force attack protection. Limits login attempts to prevent
unauthorized access.

Malware scanning and removal. Detects and eliminates threats
before they cause damage.

Hardened server security. Proactive measures to block
vulnerabilities and malicious traffic.

If security isn't a priority for your host, you’re taking unnecessary risks.

7. DO YOU CHARGE FOR OVERAGES?
Many hosts charge overage fees if you exceed bandwidth, storage, or
visitor limits. This can lead to unexpected charges on your credit card.

Clarify their policy upfront. Are there hard limits, or will they
automatically bill you?

Ask for a copy of their overage policy. Keep it on file in case you
need to dispute charges later.

A transparent host will clearly define resource limits and pricing so
there are no surprises.

8. WHAT OTHER FEATURES DO YOU OFFER TO MAKE MY LIFE
EASY?

Managing a website involves constant updates, security monitoring,
and maintenance. A quality host should provide tools to streamline
these tasks. Look for:
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Instant backups. Can you restore a site in one click?
User-friendly control panel. Is it intuitive and easy to navigate?

Multi-user access. Can you assign logins to team members or
developers?

Staging environments. Can you test site changes before going live?

Free SSL certificates. Are they included and easy to install?

The more your web host handles, the less work you have to do -
making site management faster, easier, and more secure.

Choosing the right web host means finding a provider that delivers
consistent performance, security, and expert support when you need
it most. The right hosting solution goes beyond just server space. It
enhances your site's speed, reliability, and scalability.

Next, we'll explore how Pressidium High-Performance WordPress

Hosting is built to meet these demands, offering a robust
infrastructure tailored for WordPress excellence. %’
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PART SIX

How Pressidium Delivers a
Stress-Free High-Performance
Hosting Experience

Since 2014, Pressidium has provided premium WordPress hosting for
businesses of all sizes, from startups to Fortune 500 companies. Our
platform is designed for speed, security, and scalability, delivering a
high-performance hosting experience that our customers trust.

REPEATEDLY AWARDED
TOP-TIER WORDPRESS
- HOSTING PLATFORM -

YEAR OVER YEAR
SUSTAINED GROWTH
AND GLOBAL EXPANSION

LAUNCHED

PRESSIDIUM FOUNDING TEAM

¢ 4y G i

Pressidium® was launched in 2014 by a team of
experienced engineers and developers that
envisioned and evangelized a truly high
performance and hassle-free WordPress solution.

e
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We take a fundamentally different approach to WordPress hosting,
combining an enterprise-grade infrastructure with a commitment to
seamless user experience. Our platform allows you to focus on your

projects while we handle the technical complexities.

— Performance Optimization at the Core

At Pressidium, performance isn't an afterthought. It's built into every
layer of our platform powered by a suite of tightly integrated
technologies.

Server-Side Multilayer Adaptive Caching Engine

At Pressidium, we utilize a server-side adaptive caching mechanism
that can be fine-tuned per website, offering stress-free performance
improvements.

We've used Varnish Cache as the foundation for our unique two-layer

adaptive caching engine.

Hot Cache Layer (RAM) stores frequently accessed data in memory
for near-instant retrieval, reducing the need for repeated database
queries.

Warm Cache Layer (SSD) stores less frequently used data on
high-speed SSD storage, ensuring fast access while keeping
memory usage optimized.

We go further with a custom adaptive mechanism that profiles your
site’s traffic and applies optimized caching rules automatically.
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Our multi-tier adaptive caching platform includes five distinct caching
mechanisms:

Full-page caching ensures WordPress pages load instantly by
serving pre-rendered content.

PHP object caching stores processed PHP objects in memory,
reducing execution time.

PHP opcode caching speeds up PHP execution by caching
compiled scripts.

Database query caching reduces database strain by storing query

results for faster retrieval.

Edge caching ensures content is delivered from the closest possible

location to users.

Browser Caching Policy

Caching plays a critical role in website speed and performance. At
Pressidium, we use intelligent browser caching strategies to ensure
content is always up-to-date while maximizing efficiency.

v Dynamic Content Handling. We don't cache dynamic content (such
as user dashboards, checkout pages, or comments), ensuring users

always see the latest version.

v Static Content Caching. Files like images, CSS, and JavaScript are
cached for 30 days, reducing load times and bandwidth usage.

v Cache-Control Headers. We implement and
directives to ensure dynamic content is refreshed only
when necessary.

v Etag Header Integration. Each static file is assigned a unique Etag
value, so browsers fetch the latest version whenever a file is

updated.
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By dynamically managing caching, we keep your WordPress site fast,
efficient, and always up-to-date.

Unlike traditional hosting, where caching is offloaded to third-party
tools, Pressidium’s built-in engine handles everything for you,
eliminating complexity and improving site stability.

We're committed to maximizing cache-hit ratios and minimizing Time
to First Byte (TTFB) by leveraging Varnish, OpCache, Object Cache, and
MySQL Query Caching without requiring plugins or manual tuning.

The result? WordPress sites that run at peak performance effortlessly,
reliably, and without complexity.

Global Enterprise CDN for All

At Pressidium, every plan includes a built-in Content Delivery
Network (CDN), eliminating the need to research, configure, or
purchase a third-party service. This fully integrated CDN is enabled
from day one, delivering immediate performance improvements.

We've partnered with Akamai, a global leader in CDN technology, to
provide our customers with their Enterprise CDN at no extra cost.
With over 300 Points of Presence (PoPs) and 365,000+ servers across
135 countries, Akamai's network ensures:

v Faster content delivery by serving website assets from the nearest
PoP to the user.

v Reduced congestion, latency, and outages, ensuring a seamless
browsing experience.

v Full HTTP/3 support, offering advanced features such as
multiplexing, binary data transfer, and header compression for
improved speed and efficiency.
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v SSD-backed storage that integrates directly with Pressidium’s
multilayer caching, ensuring maximum performance.

For developers, our CDN includes easy cache invalidation, allowing
different versions of the same content to be served via URL parameters
(e.g. ). This streamlines content updates without affecting
cached assets.

Setting up the Pressidium CDN is as simple as a few clicks, no complex

configurations are required. Whether you're running an eCommerce
store, a high-traffic blog, or a business website, our enterprise-grade
CDN ensures your content is delivered at lightning speed, anywhere
in the world.
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Fully Scalable Infrastructure

Pressidium’s infrastructure is designed to grow with your business.
Whether you're serving 1,000 visitors or 1 million, our platform scales
horizontally and vertically, adjusting server resources in real time

based on actual demand.
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Every plan benefits from this elastic scalability and there's no need to
upgrade prematurely or install complex add-ons just to keep up with
growth.

Pressidium’s scalable WordPress hosting is ideal for:

v E-commerce websites handling seasonal promotions and traffic

spikes
v Digital agencies managing fluctuating client workloads

v Educational platforms experiencing high-concurrency sessions
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Thanks to real-time resource allocation, your site’s performmance won't
dip during peak demand. You get predictable performance, even as

your traffic and complexity grow.

High-Availability (HA) Architecture

While scalability lets you grow, high availability is what keeps your site

up and running, even in the face of failure.

Pressidium hosts all websites on an N-tier enterprise-grade HA

architecture, designed to eliminate single points of failure and

provide continuous reliability.
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Unlike traditional hosting that relies on a single server, our HA setup
intelligently distributes traffic across a fleet of independent nodes. If
one node fails or experiences high demand, others automatically take
over with no disruption to your site.

Each site benefits from:

Redundant server clusters that seamlessly handle failover

Dynamic load balancing, routing requests to the least busy server
in real time

Node isolation, each with its own CPU, memory, and storage to

eliminate resource contention

No shared disks or memory, meaning one node’s failure doesn’t
affect the others

Self-healing infrastructure that detects and replaces faulty
components automatically

This isn't just redundancy. It's true high availability, built into the core
of our platform to keep your site fast, stable, and accessible 24/7.
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Image Compression with Image Smacking

Images are a major factor in page load speed, and at Pressidium, we
ensure your images are automatically optimized with our Image

Smacking service.

v Lossless Compression. Images uploaded to your WordPress site are
automatically compressed without sacrificing quality.

v Bandwidth Reduction. Optimized images reduce file sizes and
download times, improving performance for users on all devices.

v EXIF Data Removal. Strips unnecessary metadata (such as camera
details and location) to further decrease file size.

v Manual & Bulk Optimization. Check individual image compression
rates in the WordPress Media Library or request bulk optimization

via our support team.

v User Control. Image Smacking is enabled by default, but users can
disable it for specific sites via Image Optimization settings.

With Pressidium’s automatic image optimization, your WordPress site
stays fast and efficient, without the need for additional image

compression plugins.

High-Speed PHP Execution & Encrypted Traffic
Handling

WordPress performance ultimately depends on PHP execution speed.
At Pressidium, we've spent 15+ years fine-tuning our PHP
optimization techniques, making our PHP processing hundreds of
times faster than standard hosting setups.
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Full PHP 8+ Support. Ensures access to the latest performance

enhancements and security patches.

Optimized Server-Side PHP Execution. Reduces processing time

for faster page loads.

HTTP/2 with SSL Offloading. SSL transactions are handled at the
load-balancing layer, preventing web servers from being
overloaded. This accelerates encrypted traffic while maintaining

100% security.

Instead of slowing down performance with constant SSL
encryption/decryption, we offload the process to dedicated
hardware, delivering faster page loads and seamless secure

connections.

Security That Won't Slow You Down

At Pressidium, security is deeply embedded into our platform so you

can stay protected without relying on extra plugins or tools.
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We've built a custom WordPress-specific Web Application Firewall
(WAF) directly into our infrastructure. It's designed to detect and
block threats like SQL injections, XSS, and brute-force attacks
automatically, with no configuration required.

Every site is protected by multiple layers of defense:

Enterprise-grade network and application-level DDoS mitigation

Daily malware scanning, vulnerability detection, and automatic

remediation

A network-based firewall guarding against malicious traffic

Automatic security patches and updates to prevent exploitation

Daily offsite backups, ensuring fast recovery in case of an incident
By integrating all of this at the platform level, Pressidium delivers a

fully managed, hassle-free security solution without compromising

speed or adding complexity.

Ongoing Website Management with the
Pressidium Dashboard

Managing multiple WordPress sites efficiently requires a powerful yet
user-friendly control panel. The Pressidium Dashboard is designed as a
centralized hub for effortless site management, security, and

performance optimization.
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Key Features of the Pressidium Dashboard

v Comprehensive Site Overview. Get a bird's eye view of all your
WordPress sites, their status, and resource usage.

v Team Collaboration Tools. Assign user roles and manage access
permissions for developers, agencies, and stakeholders.

v Advanced Website Analytics. Monitor performance metrics,
including traffic insights and resource consumption.

v Automated Backups & Restore. Daily, scheduled, and on-demand
backups with one-click restore options.

v Seamless Plugin & Theme Management. Perform bulk updates for
plugins and themes across multiple sites.

v Database Management. Directly access and manage your database
for efficient troubleshooting and optimization.
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v One-Click Staging Environments. Clone, test, and deploy site
changes without affecting your live site.

v SSL & Domain Management. Configure SSL certificates, set up
custom domains, and manage DNS settings.

v Advanced Caching Controls. Easily purge and optimize cache
settings for peak performance.

Whether you're a solo website owner or managing a portfolio of client

sites, the Pressidium Dashboard simplifies complex tasks, making
high-performance WordPress hosting accessible to all skill levels.

Industry-Leading Support

Pressidium’s support team consists entirely of experienced
WordPress engineers and system administrators, ensuring that
experts resolve all technical issues.

)

.'4,4" V

George Perantinos Stathis Kavros Konstantinos Pappas Dimitris Koukas Aggelos Deligiannis
Support Operations DevOps Support Site Reliability DevOps Support DevOps Support
Director Engineer Engineer Engineer Engineer

George Orfanoudakis Yury Kherimyan Mike Papadopoulos Christos Paloukas llias Kaleridis
System Reliability Systern Reliability Site Reliability Performance Engineer DevOps Support

Engineer Engineer Engineer Engineer
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There are no first-level support agents or scripted responses. A
knowledgeable engineer handles every support request directly,
eliminating unnecessary escalations and delays.

The team prides itself on fast response times, with standard plans
receiving replies in 15 minutes or less, and Enterprise plans in 5
minutes or less. Support is available 24/7/365, ensuring immediate
assistance when needed.

PRESSIDIUM DEVOPS

WordPress Core Updates Operating System
Security & SSL Management Backups

Network Malware Scans

Firewalls Hack Cleanups

Load Balancers Monitoring & Infrastucture
Caching Engine all the way to hardware

‘ developers |

operations

Beyond troubleshooting, Pressidium’s support team actively helps
clients optimize their sites, providing guidance on performance
tuning, security best practices, and infrastructure management. The
Help Center also provides a wealth of how-to guides, best practices,

and technical documentation to help clients make the most of their
hosting environment.

Pressidium’s support goes beyond fixing problems. It becomes an
extension of your team, providing expert-level assistance whenever
it's needed.
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—— Proactive Monitoring & Performance

Testing

Ensuring high uptime and performance requires continuous
monitoring. Pressidium uses advanced monitoring tools such as New
Relic, Nagios, Icinga, and Pingdom to track infrastructure health in real

time.

Comprehensive load testing is conducted regularly to ensure servers
can handle varying levels of demand, and detailed performance
measurements are taken for each website hosted on the platform.

No Overage Charges — Transparent
Pricing

Unlike many hosting providers that charge for traffic overages,
Pressidium offers unmetered traffic from a billing perspective. Plans

are designed to handle specific visit levels, and occasional traffic

spikes do not result in unexpected costs.

If a website consistently exceeds its plan’s limits, Pressidium will
recommend an appropriate upgrade. However, no penalties or
performance are throttling due to short-term traffic surges. This
transparent approach to pricing ensures that businesses can scale

without worrying about excessive fees.
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Seamless Onboarding & Free Migrations

Getting started with Pressidium is easy. We remove the stress of

moving to a new host with our automated, white-glove migration
process, ensuring your site runs optimally on our platform with
minimal to zero downtime.

These migrations are free and the number included depends on your
plan and the number of WordPress installs.

Instant Benefits After Migration

From day one, your site benefits from our fault-tolerant,
high-availability infrastructure:

Your site isn't served by just one web server. It is supported by a pool
of redundant servers that adapt to demand.

If a server in your cluster goes offline, your site remains live, with no
interruption in service.

No configuration is needed to benefit from this transparent High
Availability setup.
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Global Data Centers for Maximum Speed

Pressidium provides strategically located facilities worldwide,
ensuring your site is served from the closest possible location.

Europe: London, Milan, Paris, Frankfurt, Madrid

America: New Jersey (Newark), California (Santa Clara), Virginia
(Ashburn), Sao Paulo

Asia-Pacific (Oceania): Singapore, Sydney

All Pressidium data centers adhere to the same high standards of

security, reliability, and performance.

Real Results from Real Clients

When performance matters most, our platform delivers. Here's how
Pressidium’s infrastructure, engineering, and expert support have
helped clients overcome serious WordPress hosting challenges and

achieve remarkable improvements.

» Counselling Tutor - London, GB

We have nothing but praise for the way you have performed since we moved to
Pressidium. We have had no outages due to resources since, and the speed

particularly when carrying out admin tasks, has significantly improved.

Colette Kelly
CTO Counselling Tutor
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Counselling Tutor is a leading education platform dedicated to

supporting over 30,000 members in the fields of counseling and
psychotherapy. However, their previous hosting provider struggled to
handle the platform’s performance demands.

Their LearnDash-based website suffered from significant slowdowns,
particularly when processing database queries. In some cases, admin
tasks took over 114 seconds to execute, leaving the site unresponsive
for more than a minute.

The Pressidium team identified the root cause: outdated course
access lists triggering inefficient SQL queries. By converting these lists
into @ modern data structure, our engineers reduced page load times
from 114 seconds to just 1.36 seconds.

This optimization resulted in:

84x faster load times.
Zero timeouts, eliminating disruptions.

A dramatic improvement in admin task execution speed,
enhancing workflow efficiency.

Pressidium’s commitment to thorough troubleshooting and

hands-on support provided a level of service far beyond what
Counselling Tutor had experienced with other hosting providers.
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Dion Training - San Juan, Puerto Rico

Your engineers really understood the challenges of hosting a WordPress website that

was running LearnDash.

Jason Dion
Founder, Dion Training

Dion Training is an Accredited Training Organization serving over
5,000 students. Their goal is to provide high-quality, affordable

training, but their previous hosting provider struggled to keep up with
the site's needs.

The resource-intensive nature of LearnDash caused performance
bottlenecks, making the platform unusable when more than five
students were logged in simultaneously. Slowdowns and crashes
negatively impacted both student experience and business growth.

By moving to Pressidium’'s Enterprise WordPress Hosting, Dion

Training now benefits from:
Faster, more reliable website performance.
Reduced reliance on developers, cutting operational costs.
24/7 expert support that resolves complex issues efficiently.
A hosting plan that costs less than half of comparable plans from

other providers.

Pressidium’s high-performance infrastructure ensures that Dion
Training’s platform remains fast, scalable, and resilient, allowing them
to focus on delivering exceptional education.

Explore More Customer Success Stories: see how organizations scale

and succeed with Pressidium’s high-performance WordPress hosting.
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Try Pressidium Risk-Free

At Pressidium, we do not chase trends or adopt flashy technologies for
their own sake. Every component of our platform is carefully selected,
tested, and proven to deliver real-world performance, stability, and
security. If it does not add value or puts your site at risk, it does not

make the cut.

Is Pressidium the Right Fit for You? The choice is yours. To help you
decide, we provide simple and risk-free ways to experience what

Pressidium can offer.

14-Day Free Trial with No Credit Card Required

We offer a 14-day free trial of our high-performance

WordPress hosting services with a fully functional environment so
that you can see for yourself in action. This allows you to:

Install and manage up to two WordPress sites.

Enjoy free site migration with expert assistance.

Benefit from 24/7 support from WordPress engineers.
Access Pressidium’s advanced dashboard, including
backup management, plugin updates, and staging

environments.

No credit card is required, and there are no automatic charges

after the trial ends.
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Free Performance Audit

If you're serious about optimization, we offer a
free performance audit to pinpoint and resolve

any bottlenecks affecting your WordPress site.

Our Performance Engineer, Christos Paloukas,
will conduct a detailed analysis and provide a

personalized report outlining improvements
on both the server side and client side.

Take the Next Step with Confidence

Whether you are looking for better speed, expert support, or hosting
that grows with your business, Pressidium is ready to help you
succeed.

Not sure where to begin?

Explore our tailored hosting solutions to find the right fit for your

WordPress site.
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Ready to Take Your WordPress Site
to the Next Level?

Whether you need faster performance, expert support,
or a scalable hosting solution,

Pressidium is built to help your business grow effortlessly.
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