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Zusammenfassung

Diese Arbeit kurz und knackig.

Abstract

This work in a nutshell.

Dislaimer: This paper has been written with the help of AT tools for translating
sources and outlining parts of the written content. All content has been written
or created by the author unless marked otherwise.
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1 Introduction

Throughout the evolution of the world wide web, many changes have disrupted
the way websites are created. From simple file servers run by few selected
institutions, simple static web pages and dynamic services like blogs and forums
to websites created with the help UI tools and web development frameworks,
mainly written in JavaScript, development has changed drastically since its
beginning.

Older web pages often lacked features, that developers today work with as
a matter of course. Yet their load and rendering most likely would be brazingly
fast with today’s technological advancements in networking, browser functional-
ities and user equipment. Modern websites though are often bigger in size, have
a lot more features and are in many respects more complex. Due to the increased
complexity, the mere volume of a webiste’s data has increased, especially with
more and more multimedia files That in return has increased the demand for
better performance on all components of the load and rendering process. This
technological advancement has upped the technological sophistication for devel-
opment tools as well. Today’s modern web development frameworks support
developers with tools to create sites and applications through terminal com-
mands. They often increase the content-per-line-of-code quota through implicit
page generation in contrast to the explicit writing of source code from earlier
times. Many frameworks even feature configuration options for directly hosting
the webpage.

As the generation process changed from writing code manually to auto-
matically, this implicit page generation undoubtedly increased speed through
faster content generation and a greater developer experience for some devel-
opers. Because developer experience varies between different frameworks and
some approaches are more intuitive to respective developers, a current trend
has evolved for developers to become experts in a single framework rather than
many. This trend leads to a tribal conflict as to which framework is better than
others with each tribe being convinced that their framework is the best. There
is no apparant way to determine a “best framework” in terms of Developer Ex-
perience because it is a subjective criterion. The performance of a framework
as assessed by the developer can be similar or greatly different, depending on
the frameworks and the interviewees.

When it comes to User Experience and especially the Perceived User Expe-
rience however, there are plentiful collections of metrics and criteria to choose
from so as to determine the performance of websites, not frameworks. The opti-
mization of websites has become a goal during development because it has a real
effect on both the ranking of web pages in search engines and the user behavior.
Both effects create business interests and financial incentives to invest resources
into performance optimization. However, the lack of research on the topic sug-
gests either a consensus for a negligible effect of the development framework on
the website’s performance or a lack of knowledge of the effect. Measurements
on the effect of the development framework are a major convoluted task simply
because the performance of a specific website can be dependent on many other
factors such as the user’s device, browser, networking hardware or server-side
hardware. The number of possible combinations of factors and their reliability
makes it difficult to measure a single performance run with a reliable result. Ev-



ery single result is only a small part of a large number of possible performances
the same application could achieve with different parameters. It is therefore
perceivable that a “perfect combination” of hard- and software exists for each
framework or in general, but it is currently not possible to find such a combi-
nation because the necessary data is missing.

Many modern web tracking services provide data about the user, the user’s
devices, current page load times and so on. This data is helpful in determining
current poor performances and therefore possible starting points for optimiza-
tion efforts. But it gives very little information about recommended actions or
recommended choice of framework for a redesign of a web application. Relying
on marketing material for choice of framework is equally questionable because
most modern frameworks claim to be fast, easy to use and performance efficient.
This suggests that each would be a great choice for developers.

In order to find a suitable framework for an application, a set of metrics
needs to be at least outlined for comparison. Many former studies suggest
metrics to be relevant for the User Experience or Search Engine Optimization.
Content metrics such as word count or presence of meta tags might be important
for some performance measurements, but might also have no effect on the User
Experience. In contrast, rendering metrics such as page load time or page weight
might be ascribed to the framework used during development.

The performance of a framework towards the user can very rarely be com-
pared because there are no publicly available comparisons between exact replicas
of web applications built with different frameworks. Therefore, a comparative
study between the same website built with different frameworks is needed to
get as close as possible to an exact website replica. With this data, an informed
choice might be made for other projects.

The goals of this paper are to propose a set of metrics that allow com-
paring mainstream JavaScript frameworks for web applications, to provide a
comparative study between selected frameworks and create a tool to compare
the rendering performance of a page as a whole and of dynamic components
within a page.
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