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3 things make your website slow
Why Do Businesses Care About Performance?

Browser rendering
Page size and weight, image scaling,

critical rendering path, …

Backend processing
Shop system, CMS, database, image servers, 

microservices, …

Network delays
Network latency, access operations, 

overhead, protocols, …
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What makes your website slow
Why Do Businesses Care About Performance?

Browser Network Backend

2. Process and 
respond

4. Execute
and render

1. Request page

3. Load dependencies
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We bring performance research to practice
Who We Are

7,000
customer websites are already 
using Speed Kit

$2.6 billion
in annual revenue runs with 
Speed Kit

160 million
users per month benefit from 
Speed Kit

30+ man-years of web 
performance research at 
University of Hamburg

Baqend launched Speed Kit as 
the all-in-one page speed 
platform in 2018

Novel technology for caching 
dynamic data went into Baqend 
in 2014
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We Kill Load Times
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Speed Kit Makes Websites Fast!
How Speed Kit Works

Browser Network Backend

Personalized + blacklisted content

No changes to
infrastructure

Automatic
sync

Speed Kit
service

Static + dynamic
content

Speed Kit
service worker
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Personalization with dynamic blocks
How Speed Kit Works

Browser Network Backend

Speed Kit
service

Anonymous page
with dynamic 

blocks

Fill dynamic blocks with personalized content

Request 
anonymous page

Request personalized page

Browser Network Backend

Speed Kit
service

Anonymous page
with dynamic 

blocks

Fill dynamic blocks with personalized content
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Measuring the Uplift – With SCIENCE!
How Speed Kit Works

13Batching Was Yesterday: Real-Time Tracking & Analysis For 100+ Million Visitors

▪▪



Measuring the Uplift – With SCIENCE!
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How Do You Measure 
Web Performance?
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The Basic Idea
Real-User Monitoring (RUM)
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Baqend‘s RUM Pipeline
Real-User Monitoring (RUM)
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Baqend‘s RUM Pipeline
Real-User Monitoring (RUM)
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When to Send Data Beacons ?
Real-User Monitoring (RUM)
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https://www.w3.org/blog/2012/09/performance-timing-information/


Types of Data Beacons
Real-User Monitoring (RUM)
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Schema: Page Impression (PI)
Real-User Monitoring (RUM)
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Schema: Sessions
Real-User Monitoring (RUM)
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So What‘s the Problem?
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Speaker Shuffle

Felix
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Speaker Shuffle
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Schema Overview
The Challenge
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Schema Overview
The Challenge
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Our Batch Analytics Stack
The Challenge
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Processing Stages & Latency
The Challenge
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There Must Be a Smarter Way!
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Early 2020: AWS Prototyping
Continuous Data Analytics
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W. Wingerath, B. Wollmer, M. Bestehorn, S. Succo, F. Bücklers, J. Domnik, F. Panse, E. Witt, A. Sener, 
F. Gessert, N. Ritter. Beaconnect: Continuous Web Performance A/B-Testing at Scale. VLDB 2022

https://wolle.science/publications/wingerath-2022-vldb-beaconnect.pdf


Shiny & New Schema
Continuous Data Analytics
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Shiny & New Schema
Continuous Data Analytics
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11:05

Browser Device Test Group First Contentful Paint (FCP)

Firefox Mobile Speed Kit {200ms: 1, 500ms: 2}
Firefox Mobile Original {600ms: 2, 800ms: 5}
Safari Desktop Original {1100ms: 1}

11:06

Firefox Mobile Speed Kit {200ms: 3}
Chrome Mobile Speed Kit {400ms: 2}
Opera Tablet Original {700ms: 1, 1300ms: 2}
Safari Desktop Original {600ms: 4, 900ms}
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3 Levels of Aggregation
Continuous Data Analytics
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Time Browser Device Test Group First Contentful Paint (FCP)

11:05:04.578 Firefox Mobile Speed Kit 127ms
11:06:48.139 Chrome Mobile Original 958ms

11:05 
–

11:06

Browser Device Test Group First Contentful Paint (FCP)

Firefox Mobile Speed Kit {200ms: 4, 500ms: 2}

Partial Page Impressions (PPIs)
Enhanced Data Beacons

1-Min. Time Windows
Immediate Aggregates (Storage)

Arbitrary Time Windows
Real-Time Reporting (Dashboard Queries)
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Visualizing Uplift in a Dashboard
Continuous Data Analytics
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More fast loads

More slow loads



Zero-Latency Analytics
Continuous Data Analytics
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Zero-Latency Analytics
Continuous Data Analytics
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Summary & Outlook
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Speed Kit: Web Performance Plugin
Summary & Outlook
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Split Testing for Web Performance
Summary & Outlook
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W. Wingerath, B. Wollmer, M. Bestehorn, S. Succo, F. Bücklers, J. Domnik, F. Panse, E. Witt, A. Sener, 
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Learn More: speedhub.org
Summary & Outlook
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https://speedhub.org/
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Product Integration

Team Lead, Seniors & Juniors

Performance Engineering

Seniors & Juniors

Data Engineering

Seniors & Juniors

www.speedkit.com/careers

Fullstack Development

Seniors & Juniors

Join Baqend‘s Mission of Building a Faster Web
Baqend is Hiring

https://www.speedkit.com/careers
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Thanks!
Summary & Outlook
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research@baqend.com

baqend.com/publications

https://baqend.com/publications

