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Eliminating Latency

; Issues w/LibreQoS

|

Understanding Latency 3.0

Dave Taht
dave.taht@gmail.com
CSO, LibreQoE, LLC
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vvorid Data. Now tracking ¢ 10WS and 429 locations.

Measuring live latency worldwide



https://docs.google.com/file/d/1QGnURMVCr03IHnvKkVuo0ATJxgjZoClH/preview

About LibreQoS

World beating ISP bufferbloat solution - leveraging Rust, C, python, eBPF, CAKE

Core engine is Open source. Over 300 ISPs using it today! 30k subscribers/box.

) #LibreQoS Adoption Worldwide (December 2024:

= (28 states)
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Core Supported by NLNET’s NGIO Fund



An answer

LibreQoS’s FQ, packet shaping and
AQM algorithms completely remove
excess latency from an ISP network.

Really. If you don’t believe us,
schedule a demo.

That said, once your network is
LibreQoS optimized, our extensive
passive statistics stats can track new
problems and old in and outside your
network.
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LibreQoS Sankey Total Network Overview
s - =
. == LibreQos can-modeland manage a
E —= nelwork 9 fiops deep. It has all*kinds of
8 g = cool stats like this sankey, which in this
= case shows latency issues across
== l ~ dozens of towers.
U m = We have NOCs dedicating whole
I_ I u displays to this!
B m =
= i
=
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@ LibreQoS Long-Term Stats

Sector Latency Heatmaps

'@ Dashboard

27 interface speed warnings. @ 93 impossible capacity warnings. .ull 5 CINR warnings.
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ASN #54113 (Fastly, Inc.)
o] v o [ - Per-ASN Performance



Test Tools of the trade

Flent v2.2 - the rrul and rtt_fair tests
Iperf2 - many new features!

Crusader - Rust rrul on everything
Xtcp2 - Monitor TCP_DIAG in docker
networkQuality - from Apple

All the speedtests have bufferbloat

Metrics now!

“It is wrong to suppose that if
you can’t measure it, you can't
manage it — a costly myth.” -
E.W. Deming

https://flent.org

httos://sourceforae.net/oroiects/ioeer/

https://github.com/Zoxc/crusader

httos://qithub.com/network-qualitl

https://www.waveform.com/tools/bufferbloat

& RESULTS X
14/09/2024,12:44 AM T
Test ID: 6269643748 @ U ﬁ]
SPEED ©®
© DOWNLOAD Mbps
4416 Data used 66,9MB
® UPLOAD Mbps
]-6;4 Data used 19,7MB
RESPONSIVENESS ©
PING ms
® Idle © Download @ Upload
Low3 Low 7 Low 9
High 23 High 480 High 942
© Jitter 8 @© Jitter 28 @® Jitter 87

PACKET LOSS %

0,00

CONNECTIONS ©

Connection Type
Pe3ny

)

0 Device
iPhone 13 Pro Max
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https://github.com/randomizedcoder/xtcp2
https://sourceforge.net/projects/iperf2/
https://github.com/network-quality
https://deming.org/myth-if-you-cant-measure-it-you-cant-manage-it/
https://www.waveform.com/tools/bufferbloat

Tracking TCP retransmits

SHAPER THROUGHPUT SHAPER PACKETS SHAPER RETRANSMITS
—@- WestRedd —@— TCP WestRedd —@— UDP WestRedd —@— ICMP WestRedd —@- WestRedd
3G 200K - 18.00% -
150K 15.00%
100K 12.00% M
50K 9.00%
0 6.00%
' 50K 3.00% gk thiilis
16 100K 0.00% ¢ +
2G 150K -3.00%
4/2024, 9:55:12 AM 11/24/2024, 11:43:12 PM 4/2024, 9:55:12 AM 11/24/2024, 11:43:12 PM 1/24/2024, 9:55:12 AM 11/25/2024, 12:40:48 AM

(this was a case where a packet sniffer on a given network segment caused excess packet loss)



Experimenting with Al

For code generation we leverage:

e Co-pilot
e ChatGPT

With careful supervision it helps a lot!

You can also dig bigger holes, faster!

For analysis, we've fed some data to various
LLMs but operational usefulness has thus

far eluded us.




NOTE: Flow Queueing is almost enough today!!

98% of flows don’t need AQM, but the 2% need it desperately and the 98% need
the 2% well taken care of.

Otherwise the principal driver of subscriber bandwidth need is video streaming.

To get 4K video, provision about 35Mbits to the user (DASH 4/10 rule)
Per customer average usage at peak time is no more than 6-10Mbits.
Gaming, DNS, keystrokes, VOIP and videoconferencing always just work
Once uploads are CAKEd...

nobody cares about lag anymore.

(except on WiFi)
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Trendal Toews: Problem is | think $85 is the top of their budget

[Trendal Toews: Their facebook doom scrolling and other interactive stuff is great, which is why she was a little puzzled. "Thefinternet
is working great, but the download is a little slow". That's because the xbox/gaming platform in the other room is taking 100% of the

speed minus whatever QoS is letting through for interactive stuff.

| offered our 50M plan, but they declined. Then | explained that we are running "software" that makes it so interactive.... yeah
repeating what | just said, and she came back with this.

"You guys are the best internet we've ever had.

S




Installation Statistics

LibreQoS is fixing the Internet, one ISP at a time.

LibreQoS 1.5-Beta New Features

Connections Debloated

NetFlow

10492001 Shaped Devices
256778 Network Hierarchy Nodes

ISIS support
Close integration with ISP CRMS: Splynx, UISP, Sonar, and Powercode
WIP: Gaiia, WISPGATE, VISP

Min: 24.3 ms 25th
Median: 24.9 ms 75th

Flow Tracking - RTT, directionally, by ASN, Etc. e e i

New Web Ul and long term stats backends Min: 24.2 ms 25th

Median: 25 ms 75th

Max: 38.1T ms S5th
Mean: 26.1T ms Jitter:

Vastly reduced memory usage

Min: 24 4 ms 25th
Median: 27 ms 75th
Max: 97 ms S5th
Mean: 28.3 ms Jitter:




Thanks!

Contact us:

sales@libreqos.io
www.libreqos.io

Please join the chat!

" 01 1:2-"'-“\4"\‘

. | BUFFERBLOAT
- AND BEYOND

REMOVING PERFORMANCE BARRIERS
IN REAL-WORLD NETWORKS




