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Objectives for this Seminar
Definition and Research Agenda for "Compute-First Networking"

• Is there a space for a new approach of integrating computing and networking?


• Beyond packet flow processing


• Beyond microservice overlays


• Learning from distributed computing systems (and taxonomy of those)


• What are hard problems todays?


• What are promising new approaches?


• Is there a critical mass of research?


• What are the research challenges?
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Succesful Example in Distributed Computing
Dataflow
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Google Dataflow

Apache Flink



Example
Packet Interception vs. Dataflow
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• Transparent middleboxes


• Transformations on packet flow


• Side effects

• Explicit transformations on input data


• Can have side effects


• But principally, focus is on result data



Dagstuhl: Compute-First Networking
https://www.dagstuhl.de/en/program/calendar/semhp/?semnr=21243 
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Program at a Glance
• Use Cases 

• Jag Minhas: Privacy Preservation in Edge 
Video Processing


• Jon Crowcroft: CFN for Health


• Naresh Nayak: Compute Centric Networking 
for Connected and Automated Driving


• Research Challenges 

• Dave Oran: Networking and Computing - the 
great confluence


• Erik Nordmark: EVEn Harder Challenges


• Other topics 

• PhD topics for CFN


• AI & ML opportunities and challenges
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• Research Topics 

• Christian Tschudin: After the Fun the Hard Stuff


• Gianni Antichi: In-network telemetry


• Noa Zilbermann: In network computing challenges and 
opportunities


• Andy Reid: Deconstructing and reimagining 
orchestration


• Michio Honda: Networking matters for storage systems


• Peer Stritzinger: Heterogenous Networks and Laying 
out the Compute Graph


• Jörg Ott: In-Network Compute Architecture


• Jianfei He: New Network for Distributed Systems



Motivation
Dave Oran
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Use Case: Health
Jon Crowcroft
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Use Case: Split Learning
Dave Oran
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Facts
Dave Oran
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Facts
Noa Zilbermann

Programmable Dataplane as a Platform
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Challenges
Dave Oran
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Challenges
Dave Oran
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Re-Imagining Orchestration
Andy Reid
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Cycles of deconstruction and reimagining

Automation without the legacy 
familiarity

Retains many features of horse-drawn 
carriage
• Chauffeur = carriage driver/footman
• Arrangement of chauffeur and passengers
• Chauffeur outside, passengers under cover

Replace horse with
internal combustion 

engine

Reimagine ‘automobile’ 
afresh

Replaced by

Cloud 
technology

Traditional network 
with dedicated boxes

Dedicated 
boxes

NFV and SDN orchestration

NFVO+VNFM etc = Management plane
Load balancer+firewall+NAT = Data plane Control plane



Leveraging In-Network Telemetry
Gianni Antichi

15



Rethinking Communication and Computation Abstractions
Christian Tschudin
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Provisional Summary

• Trends in hardware development 

• limitations of multi-core


• evolution of specialized hardware-
support


• programmable data plane


• Trends in distributed application design 

• Distributed ML (federated ML, split 
learning)


• Applications increasingly distributed 
multi-party and distributed
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• Successful distributed overlay systems 

• Ray (Berkeley RISE)


• Dataflow-inspired (Beam, Flink)


• Opportunities 

• Programming abstractions and platforms that do not 
treat network as black box


• Leveraging different types of hardware platforms 
optimally


• Exploring optimization potential: joint optimization, 
less centralized designs


• Rethinking role of management and orchestration


