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Introduction

Modern web platforms are popular user-engagement tools. They are important
vehicles for enterprises to realize their digital strategies. The optimal performance of
the modern web is a key success factor to drive user traffic and keep web users engaged
by providing useful information. Web architects and performance engineers need to
design for optimal performance in the modern web for the long-term success of web
systems. Performance is a critical success factor for modern web platforms. It leads to
high user satisfaction, increased user engagement, increased user traffic, and more.
Web performance optimization (WPO) deals with various aspects of modern web
performance.

WPO Dimensions Explored in This Book

Performance optimization is a journey spanning various life cycle stages of a project.
To achieve optimal performance, you should look at end-to-end layers, solution
components, performance testing, monitoring, and infrastructure.

This book adopts a multifaceted approach to WPO. The core WPO dimensions
discussed in the book are depicted in Figure I-1.
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Figure I-1. WPO dimensions

Broadly we can categorize the WPO dimensions into “Process and Methods” and
“Technology Realization” categories. The “Process and Methods” category covers
the process and tools and framework and methods dimensions; The “Technology
Realization” category covers modern web and performance patterns dimensions. The
Process and Tools dimension discusses performance optimization processes, tools, and
governance. Various performance testing tools, the web performance test methodology,
performance governance, and the performance testing maturity model are in this
dimension. Performance monitoring methods, tools, and best practices are examined.
Infrastructure-related optimizations are also a part of this dimension. I cover this
dimension in Chapter 2, Chapter 3 and Chapter 6.

The Framework and Methods dimension explains methods and best practices
in performance optimization. In this context, proven performance best practices,
methods, tools, KPIs (key performance indicators), and metrics and principles for
modern web platforms are covered. Performance optimizations across various layers,
reference architecture, performance metrics, and KPIs, network-related performance
optimizations, and caching methods and are covered. The web performance
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optimization framework provides comprehensive coverage of performance
optimizations at various SDLC phases and various application layers. Performance
antipatterns, the web performance maturity model, and bottleneck analyses are also
in this dimension. I cover various topics of this dimension in Chapter 3, Chapter 4 and
Chapter 5.

The Performance Patterns dimension covers patterns related to performance,
data, and integration used in various modern web platforms. You learn various
details about each of the patterns, including solution, drivers, flow, advantages and
disadvantages, and applicable scenarios. I describe applicable real-world scenarios for
core performance-related patterns (such as progressive web architecture patterns, Cache
aside pattern, the PRPL pattern, and the isomorphic pattern), data-related patterns
(such as SAGA, CQRS, data lakes, and NoSQL), and integration-related patterns (such as
microservices, event-driven architecture, and GraphQL). For each of the patterns I cover
the applicable modern web scenarios. I also discuss common best practices and variants
in each of the patterns. I cover various topics of this dimension in Chapter 10, Chapter 11
and Chapter 12.

The Modern Web dimension explains the tenets of modern web technologies,
such as PWA, HTMLS5, and event-driven architecture. I describe core performance
optimizations principles for modern web platforms, and you look at real-world
case studies on performance engineering and legacy modernization and modern
web development. The case studies cover layer-wise performance assessments,
web performance assessment approach, web performance assessment exercise,
web performance optimization recommendations, and performance-related design
recommendations. I cover this dimension in Chapter 4, Chapter 8 and Chapter 9.

How This Book Is Organized

The book is organized into five parts based on logically related performance topics.

o Part 1 focuses on performance challenges, scenarios, and commonly
adopted performance best practices. This part mainly covers the
performance optimization of traditional web applications. It surveys
existing performance optimization methods and lists the most
common performance optimization methods.
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XxVi

Part 2 dives into modern web platforms and describes design
guidelines, performance principles, performance optimization
methods, tools, and principles. There is a discussion on mobile

web applications and progressive web applications. This part also
elaborates on the “web performance optimization framework,” which
covers performance optimization dimensions.

Part 3 covers various aspects of performance testing, including key
performance testing metrics, workload modeling, web performance
test methodology, and performance testing maturity model. This
part also discusses performance monitoring to maintain optimal
performance. A discussion on performance monitoring includes
monitoring metrics, application performance monitoring (APM),
building performance monitoring ecosystem, and infrastructure
planning for performance.

Part 4 looks closely at two real-world performance optimization
case studies. A performance engineering case study covers layer-
wise challenges, solution components, performance optimization,
infrastructure analysis, recommendations, and performance
roadmaps. A legacy web optimization case study covers the web
performance assessment approach, a web performance assessment
exercise, web performance optimization recommendations, and
performance-related design recommendations.

Part 5 covers the main patterns that impact the performance of modern
web platforms. It discusses the context, drivers, solution, advantages,
and applicable modern web scenarios for core performance patterns,
data-related patterns, and integration-related pattern. For each of the
patterns, there are applicable real-world scenarios.

The Appendix four include checklists and templates. The checklists
and templates compliment the methods and frameworks discussed
in the chapters. This includes a web performance checklist,
database performance checklist, performance test report template,
performance test strategy template, and security assessment
checklist. You can use the templates and checklists as reference for
code reviews and performance testing.
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Key Takeaways of This Book

After reading this book, you should understand the following performance optimization
methods and frameworks.

¢ The comprehensive web performance optimization framework
covering performance optimization methods for all SDLC phases and
the performance maturity model

e Web performance taxonomy at various layers of the modern web
application

e Performance optimizations methods, design principles, tools, and
frameworks for modern web platforms

o Performance optimization processes, such as bottleneck analysis,
performance assessment, performance testing, performance

monitoring, workload modeling, and infrastructure planning

e Various performance metrics and KPIs for performance monitoring
and testing

o Real-world performance engineering case studies for end-to-end
performance optimization across all layers

e Modern web optimization principles, methods, and tools

o Performance patterns to optimize the performance, data, and
integration of the modern web

o Usable templates, checklists such as web performance checklist,
database performance checklist, performance test report
template, performance test strategy template, modern web
application security assessment checklist from the appendix
sections
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Intended Audience

The book is intended for digital enthusiasts, performance engineers, web developers,
front-end engineers, integration architects, data architects, full stack developers,
enterprise architects, project managers, program managers, and CIOs.

Note Examples of various tools, technologies, and frameworks are provided in
discussing WPO concepts. All the examples are for pedagogical purposes, and as
such, the book does not recommend any particular tool or technology.
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CHAPTER 1

Getting Started with Web
Performance Optimization

A faster web page positively impacts the user experience and ultimately leads to
increased user satisfaction. It influences online revenue and search engine rankings.
User traffic and repeat visits are also dependent on web page performance. Web
performance optimization (WPO) plays a crucial role in optimizing the performance of
public web pages.

This chapter looks at the key impact factors of WPO. It describes WPO dimensions,
WPO lifecycle stages, WPO governance concepts, and layer-wise WPO optimization
methods.

Web Performance Optimization (WPO)

Web performance optimization covers methods, tools, and best practices to improve
the end-to-end performance of a web page. The main WPO topics—such as impact,
dimensions, and gaps, are covered in this section.

Web performance optimization (WPO) involves all methods to improve the
performance of a web page. WPO includes optimizing the performance of page
components, such as HTML content, web components, page elements, and page
assets. End-to-end WPO provides techniques, best practices, rules of thumb, and
methodologies. The key components used in WPO are web content, images, videos,
CSS/]S files, XML/JSON files, and other presentation components.

© Shailesh Kumar Shivakumar 2020
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CHAPTER 1  GETTING STARTED WITH WEB PERFORMANCE OPTIMIZATION

WPO has an impact on the following aspects.

¢ Customer churn: Research indicates that customers tend to
abandon slower web pages.

o User impact: The page performance impacts usability. The
performance of landing/gateway pages and key processes is directly
co-related to the overall user experience.

o Site traffic: User engagement and user traffic increases for fast
loading pages. The high performance pages also increase the
conversion rate and reduces the abandonment rate.

e Revenue: Online revenue is directly correlated to the performance of
key pages and transactions for e-commerce sites.

e Multi-device optimization: The web page performance plays a
crucial role in usability on mobile devices

o Search engine ranking: Search engines use page performance as
one of the ranking criteria.

« Omnichannel advantage: Mobile devices can easily access a page
that performs well.

The impact of WPO on page performance is depicted in Figure 1-1.
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Search
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Figure 1-1. Impact of WPO

The high-level impact WPO categories are depicted in Figure 1-2.
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Figure 1-2. WPO impact categories



