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Introduction

WebXPRT 3 is a free benchmark that evaluates the performance of web-connected devices. Like the other
BenchmarkXPRT family benchmarks (the XPRTs), it is easy to use, runs relatable workloads, and delivers easy-
to-understand results. WebXPRT 3 can complete a performance test in about 15 minutes, but the runtime
varies depending on the system.

WebXPRT 3 includes the same core harness and workload structures as WebXPRT 2015, but we updated the
workload content and made a few changes and additions that we describe in greater detail below. Because of
the updated workloads and changes in our results calculations, WebXPRT 3 results are not comparable to
those of WebXPRT 2015.

Below, we explain the development guidelines common to all BenchmarkXPRT tools in general, as well as the
specific goals of WebXPRT 3. We discuss the differences between WebXPRT 3 and WebXPRT 2015, the structure
of the performance test workloads, the test’s scoring methodology, how to automate tests, and how to
submit results for publication. We also discuss the WebXPRT data collection mechanisms and our
commitment to respecting testers’ privacy. Finally, for those interested in more information about the XPRTs,
we describe the other benchmark tools in the XPRT family, the role of the BenchmarkXPRT Development
Community, and how you can contribute to the XPRTs.

Development process

We build the XPRT apps using a unique community-driven model. Instead of the closed, bottom-up approach
used by many benchmarking efforts, we use an open, top-down approach that includes the BenchmarkXPRT
Development Community (the community) throughout the design, development, and testing process.

Our approach starts by taking input from the community and examining the most common use cases. We
then write a Request for Comment (RFC), proposing use cases to incorporate into the application. Once we
have written the RFC, we publish it to the community.

The community’s input on the RFC guides the drafting of a design document. The design document then
drives the implementation of the community preview, which we release to the community for input. We make
changes based on community input from the preview period and finalize the code to create a general release.

We keep results stable between the community previews and the general release so that community
members can publish results without waiting for the general release.

WebXPRT 3: The details

WebXPRT is a tool for evaluating the performance and HTML5 capabilities of web-connected devices.
WebXPRT 3 is the latest version of WebXPRT, following WebXPRT 2013 and WebXPRT 2015. It uses HTMLS5,
JavaScript, and other web technologies to implement six representative web-user scenarios designed to
simulate common web tasks (Photo Enhancement, Organize Album using Al, Stock Option Pricing, Encrypt
Notes and OCR Scan, Sales Graphs, and Online Homework). It runs on almost any web-enabled device,' from
phones to tablets to PCs.

WebXPRT is a hosted service that you can run from webxprt.com or from our mirror site in Singapore.” It also
supports Uls in Simplified Chinese, German, and English, and provides a syntax for automating the tests.

Exploring WebXPRT 3 A Principled Technologies white paper 3


http://principledtechnologies.com/benchmarkxprt/webxprt/

B 8| 0 meN X [ = =] *

&« O & (D) principledtechnologies. com ¥ = L & .-
WebXPRT 3
WebXPRTIGIE{TLA o THERME
mEH 1
P tl
N
= {ERAT S
/\/"J
‘ BEBE
aj IEBEERIOCRI3
|||I BEEE
é Rl EEl

ﬂ © Type here to search

Figure 1: WebXPRT 3's Simplified Chinese Ul.

WHAT’S NEW WITH WEBXPRT 3

WebXPRT 3 retains WebXPRT 2015’s core harness and workload structures, with the exception of a few
changes and additions. The most noticeable change is a new user interface (Ul). We redesigned the WebXPRT
Ul to make it more suitable for mobile environments and to provide testers with a cleaner, more intuitive, and
more responsive experience. The Ul also provides more on-screen feedback during the test than before,
including a test progress bar at the top of the screen and a test completion percentage in the upper right-hand
corner. We used the ZURB Foundation® framework to build the new mobile-oriented Ul.

Other harness changes include the fact that the benchmark now caches harness CSS, JavaScript, and some
workload data files to decrease the amount of time needed to complete the test. Additionally, because the
PHP team deprecated MySQL functions in PHP 5.5 and above, we transitioned from using MySQL to MySQLi on
the back end. We also integrated new performance test workload timers. WebXPRT 3 uses
DOMHighResTimeStamp* workload timers, accurate to five thousandths of a millisecond (5 microseconds).

We updated each of the six performance test workloads in some way, either by incorporating new media
content, updating relevant JavaScript libraries, or augmenting the workload with a new timed task. We
discuss the changes we made to each workload in detail in the Test Workloads section below.

Note: Like many applications, WebXPRT uses a number of third-party functions and libraries. The
dependencies for each test are included in the test descriptions below. WebXPRT also uses the jQuery library®
and MooTools utilities.®
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THE HTML 5 CAPABILITY TESTS

The WebXPRT results screen reports on the HTML5 capabilities of your device by displaying check marks to
indicate the capabilities present in your browser and x’s to indicate capabilities your browser lacks.” We use
the Modernizr library to detect HTML5 capabilities.® Table 1 lists the HTML5 capabilities that WebXPRT checks.

Capability Description
Canvas Draws graphics on a web page
Canvas Text Draws text on a canvas

Canvas 2D Context

Draws text, lines, boxes, circles, and other 2D figures on a canvas

WebGL Renders interactive 3D and 2D graphics within any compatible web browser without
the use of plug-ins

Audio Embeds audio in a web page

Video Embeds a video in a web page

Video Ogg Serves as a container for the Theora video codec and the Vorbis audio

Video H264 Serves as a container for the H.264 video codec and the AAC audio codec

Video WebM The WebM format is based on a restricted version of the Matroska container format.

It always uses the VP8 or VP9 video CODEC and the Vorbis or Opus audio CODEC.

Geolocation API

Detects the geographical position of a user

Local Storage

Allows web apps to store data locally within the user's browser without cookies.

SVG Serves as a container for Scalable Vector Graphics (SVG). SVG has several methods
for drawing paths, boxes, circles, text, and graphic images.
Web Workers Allows a JavaScript to run in the background, independently of other scripts.

Uint32ArraySupport

Typed Arrays provide a mechanism for accessing raw binary data.

Table 1: WebXPRT HTML5 capability tests.

THE PERFORMANCE TEST

WebXPRT’s performance test measures the speed of web-connected devices as they complete browser-based

tasks. These workloads mirror the kinds of things people do on the Internet every day and include the
following HTML5- and JavaScript-based workloads: Photo Enhancement, Organize Album using Al, Stock
Option Pricing, Encrypt Notes and OCR Scan, Sales Graphs, and Online Homework.

Each workload requires one or more HTML5 capability. The benchmark launches a workload only if the test
device supports all the capabilities required for that workload. The result screen indicates any workloads that

did not run. The overall result displays only if all workloads run.

WebXPRT runs the six-workload performance suite seven times before calculating the overall score. WebXPRT

also reports the individual workload scores. The test takes about 15 minutes to run.
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TEST WORKLOADS

We describe the test workloads below. Included in the descriptions are the components that test emphasizes,
along with any third-party libraries of functions it uses.

1 Photo Enhancement. Measures the time to apply three effects (Sharpen, Emboss, and Glow)
to two photos each (six photos total). In WebXPRT 3, we increased the dimensions of the
photos to 1024 x 768 pixels. Photo Effects exercises HTML5 Canvas, Canvas 2D, and JavaScript
performance. It uses the Pixastic JavaScript Image Processing Library.’

1 Organize Album using Al. Measures the time it takes to check for faces and classify images in
a set of five photos. In WebXPRT 3, we have added a new task to the Organize Album workload
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