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1. Introduction: Use-cases why we ended up in DTN (5min) 
2. Findings: Measurement results and DTN cooperation (10min) 
3. Future: Challenges and opportunities for DTN (5min)

XRTC
Extended Realtime Communication

Sauli Kiviranta, Delta Cygni Labs
Co-founder, CTO
       +358 40 357 3272
sauli.kiviranta@deltacygnilabs.com

®

https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://www.linkedin.com/in/saulikiviranta/
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli
https://twitter.com/sksauli


Locations Finland; Germany; USA; Brazil

Experience 10+ years industrial distributed systems

Products

Customers 45 Corporates

Industries Automotive, Energy, Marine, Machinery, Medical

Users 50.000+ in 125 countries
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Business as usual!
Let’s do it!   
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Let’s open some
ports, shall we?
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Some times you know 
the right answer but 

you still have to go the 
other way…

TCP

UDP

Open ports between 
multiple military 
contractors not 
going to happen
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Interactive 
Latency
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With comments…

SUCCESS!

… see you later?

Feedback resulted in POINTR
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Security is matter of life and death…
Multiple enterprise boundaries… Multiple enterprise boundaries… Multiple enterprise boundaries… 
Security is matter of life and death…Security is matter of life and death…
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Baseline is variable connectivity…
Legacy systems will be involved…
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Disruptions, disturbances and delays nominal…
Offline steps in day-to-day process…
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Delay Tolerance
Disruption Tolerance
Store and Forward
Design from Extremes

Continous 
Measurement
Temporal and Spatial 
bitrate adaptation
Communicate 
Quality to Users
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MEASUREMENTS
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5G at 0.25%, 4G at 0.5%, Base Station Congestion 0.75%, Satellite 1%, Storm Satellite 10%

DISRUPTION  RESILIENCE TEST - DTN

10% packet loss
condition is 

Starlink during
storm

Reference from 
Auckland NZ

Cyclone Gabrielle
(Ulrich Speidel)

Inspiration: 
1. Licklider Transmission Protocol (LTP)-Based DTN for Long-Delay Cislunar Communications (Link) 
2. Use of a Hybrid of DTN Convergence Layer Adapters (CLAs) in Interplanetary Internet (Link)

https://ieeexplore.ieee.org/document/5683496
https://ieeexplore.ieee.org/abstract/document/6364345
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Earth 200ms, ISS 500ms, Moon 1200ms (Extreme 5000ms)

DELAY RESILIENCE TEST - DTN

Inspiration: 
1. Licklider Transmission Protocol (LTP)-Based DTN for Long-Delay Cislunar Communications (Link) 
2. Use of a Hybrid of DTN Convergence Layer Adapters (CLAs) in Interplanetary Internet (Link)

https://ieeexplore.ieee.org/document/5683496
https://ieeexplore.ieee.org/abstract/document/6364345
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FUTURE
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Only 14% of companies can utilize sub second latency
While 57% of companies wants / needs sub second latency

WOWZA REPORT
EGRESS INGEST
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Example 1: Process monitoring and control

100 000 sensors, 2 updates / sec
Up to 1 Gbps up, 700ms on AWS

Resilience and latency constrained
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Example 2: Machine assisted fleet control

Cargo handling, logistics and transportation 
Local as only big harbors have enough volume

Resilience and latency constrained



$1.5 TRILLION MARKET (… AND MORE IN THE MAKING BY DTN WG!)

HIGH-RESILIENCE LOW-LATENCY STREAMING

Autonomous driving  
and machine  

assisted operations

Smart factory, IIoT 
production,  

market control

Remote onboarding, 
ticketing and offers 

field-services 

UxV, rovers  
and roamers

AR/VR telepresence,  
metaverse distributed  

experiences 

Energy,  grid, 
agriculture, Oil and 

gas, surveillance, 
search and resque, 

teleoperated robots

Mining, cargo, fleet 
management, 

auxilary services, 
edge compute part 

of control loop

Medical, food, 
chemicals, pulp & 
paper, distributed 

process monitoring 
and control

Among 600 million 
field workers, 

remote mentoring, 
services and as 

built as serviced

Design and 
engineering, review, 
participatory work 
with stakeholders 

and customers 

DTN WG  
IS AT THE CORE  

OF ENABLING  
THIS MARKET
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BIG O NOTATION AND COMPLEXITY
Resources required to get an desired output from a specific input conditions.  

Space complexity, the amount of space needed for desired output O(m), the space complexity with a given input m. 

Time complexity, the amount of time needed for desired output O(n), the time compexity with a given input n.  

Space

Time

What are our options
with packet loss?

Use-case 
time horizon

Transport 
space 

horizon

Boundary of 
diminishing 

returns

Operational
Conditions - Loss of a packet is space 

complexity issue
- Increase of delay is time 

complexity issue


