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DMC 2014
caching, OLTP benchmarking 

(2 workshop papers)

Nomination: 
GI-Dissertationspreis 2019

real-time databases
Nomination: 

German Future Prize 2020
for a Web without loading times

VLDB 2020
real-time databases

(industry paper)

ICDE 2020
real-time databases, caching

(industry & demo papers)

EDBT 2018
real-time data management

(tutorial)CSRD 2016
NoSQL survey

(journal article)

Springer Book
Real-Time & Stream 
Data Management

Springer Book
Fast & Scalable Cloud 

Data Management

BTW 2019
NoSQL, data management, 

Realtime databases
(tutorial & demo)

BTW 2015
caching, OLTP benchmarking 

(2 papers)

BTW 2017
NoSQL & cloud data management

(tutorial)
SCDM 2017

real-time databases, OLTP benchmarking
(2 workshop papers)

VLDB 2017
query caching

(industry paper)

itit 2016
data stream processing survey

(journal article)

GI Junior 
Fellow 2020

Winner

WWW 2021
Web performance, 
data management

(tutorial)

EDBT 2021
data quality 

(application paper)

GI Initiatives
startup platform & 
handsfree coding 

VLDB 2022
A/B-testing at scale, 

polyglot data management
(industry paper & tutorial)

EDBT 2022
schema transformation

(short paper)

JWE 2023
delta encoding for Web perf.
(extended research papers)

ICWE 2022
delta encoding for Web perf.

(research & demo papers)

Ongoing Research:
Real-Time Data Science
• anomaly & bot detection,
• click path prediction

• Realtime-as-a-Service,
• HPC storage optimization

• data quality & data synthesis,
• data science for quality of life …

SIGMOD Rec. 2024
TDS survey

(journal paper)

EDBT 2024
tabular data synthesis

(PhD vision paper)
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https://www.amazon.science/publications/beaconnect-continuous-web-performance-a-b-testing-at-scale
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F. Gessert, W. Wingerath. Batching Was Yesterday: Real-Time 
Tracking & Analysis For 100+ Million Visitors, Flink Forward (2021)

https://www.amazon.science/publications/beaconnect-continuous-web-performance-a-b-testing-at-scale
https://www.youtube.com/watch?v=uE_SefMwt3M
https://www.youtube.com/watch?v=uE_SefMwt3M
https://wolle.science/antrittsvorlesung


▪

▪

▪

▪

https://wolle.science/antrittsvorlesung
https://www.amazon.science/publications/beaconnect-continuous-web-performance-a-b-testing-at-scale


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}

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)

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}
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More fast loads

More slow loads
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https://link.springer.com/book/10.1007/978-3-030-10555-6
https://link.springer.com/book/10.1007/978-3-030-10555-6
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circular shapes

What‘s the 
current state?

Periodic Polling for query result maintenance:
→ inefficient
→ slow

https://wolle.science/antrittsvorlesung


circular shapes

Real-Time Queries for query result maintenance:
→ efficient
→ fast

https://wolle.science/antrittsvorlesung


Poll-and-Diff Change Log Tailing Unknown 2-D Partitioning

Write Scalability ✓     ✓

Read Scalability  ✓ ✓ ✓ ?
(100k connections)

✓

Composite 
Filters (AND/OR) ✓ ✓ ✓ ✓ 

(AND In Firestore)
✓

Sorted Queries ✓ ✓ ✓  
(single attribute)

✓

Limit ✓ ✓ ✓  ✓ ✓

Offset ✓ ✓   
(value-based)

✓

Self-Maintaining
Queries ✓ ✓    ✓

Event Stream 
Queries ✓ ✓ ✓ ✓ ✓ ✓

https://wolle.science/publications/wingerath-2020-vldb-invalidb.pdf
https://wolle.science/publications/wingerath-2020-vldb-invalidb.pdf
https://wolle.science/antrittsvorlesung
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✓
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Queries ✓ ✓    ✓

Event Stream 
Queries ✓ ✓ ✓ ✓ ✓ ✓
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influxdb

PostgreSQL

MariaDB

!

https://wolle.science/publications/wingerath-2023-dfg-proposal-sippio.pdf
https://wolle.science/publications/wingerath-2023-dfg-proposal-sippio.pdf
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var query = DB.Tweet.find()
.matches('text', /my filter/)
.descending('createdAt')
.limit(10)
.offset(20);

query.resultList(result => ...);

query.resultStream(result => ...);

Pull-Based Query

Real-Time Query

https://wolle.science/publications/wingerath-2019-btw-twoogle-demo.pdf
https://wolle.science/publications/wingerath-2019-btw-twoogle-demo.pdf
https://wolle.science/antrittsvorlesung


Add

Change

Remove

https://wolle.science/publications/wingerath-2017-vldb-quaestor.pdf
https://wolle.science/publications/wingerath-2017-vldb-quaestor.pdf
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Latency

Improvement by 1-2 Orders of Magnitude

Throughput
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https://www.youtube.com/watch?v=HtoJ7PyjsSY
https://www.youtube.com/watch?v=HtoJ7PyjsSY
https://www.youtube.com/watch?v=8yl1d8Zqwjk
https://www.youtube.com/watch?v=8yl1d8Zqwjk
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https://www.youtube.com/watch?v=YKuRkGkf5HU
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say <utterance>
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https://www.youtube.com/watch?v=8SkdfdXWYaI
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Aenea, Silvius, 

VoiceCode, 

Unimacro, ...

Windows Speech 

Recognition, Kaldi, 

Web Speech API, 

Vosk, ...

Dragonfly Caster Vocola

… ……

NatLink

Wav2Letter
(English)

<noise model>

Microphone

Dragon
(English/German/...)

Talon

<grammar>

Conformer
(English)

Eye Tracker

Parrot

KinesicMouse Live

iPhone/iPad/Mac

<custom FAH*>

Input 

(Hardware)

Speech-

to-Text

Scripting 

Framework

Custom 

Commands

Magic

*Facial Action Handling

Please note that this overview is NOT complete: On every level, there are MANY other options!

Iris

https://dictation-toolbox.github.io/dictation-toolbox.org/
https://wolle.science/antrittsvorlesung
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https://wingerath.cloud/2021/ix
https://wingerath.cloud/2021/ix
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https://wolle.science/twitch
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