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Open ≠ accessible

Open ≠ accessible: long, communication-intensive, complex

Open standardisation produces a wealth of data

Standardisation reveals the interplay between Internet stakeholders

Analytics reveal internal and Internet-wide dynamics: IETF case study

InteroperabilityStandardisationCoordination
(emails, minutes, participants)
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Standardisation analytics shed light on

Standardisation dynamics

Evolution on the Internet

Regulatory challenges

Competition tussles

Innovation cycles

Security threats

…
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More influence                          less influence         

Influential participants 
increasingly dominate 
draft creation
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More influence                          less influence         

Influential participants discuss 
more areas

More areas discussed
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Decreasing number of email 
participants

Num. of email participants
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Stable number of emailsNum. of email participants
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Increasingly “chatty”Num. of email participants
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Hard to 
publish

Influential 
Minority

Complex 
discussions

“Chatty"

 Multi-area discussions

 More drafts discussed
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3x increase in time to publish
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2x drafts pre-RFC publication
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Hard to 
publish

Influential 
Minority

Complex 
discussions

Longer time, more drafts

More affiliations, areas, authors
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Hard to 
publish

Influential 
Minority

Complex 
discussions

“Sherpas” of         

standardization 

complexities



19

The type of dialogue shows the role of a participant
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participants

Not influential 

participants
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Influential participants dialogue is…

Responsive 

Concise communication style 

Makes decisions 

Proposes (slightly) more actions
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Background papers:

IETF social graph: AAAI ICWSM (2022, 2023)

IETF linguistics: ACL (2023), ACL Findings (2023), Frontiers in Psychology (2023)

IETF RFC production: ACM IMC (2021), IFIP TMA (2023)

Ongoing: W3C, affiliations

Sodestream project: sodestream.github.io

IRTF RASP RG: datatracker.ietf.org/rg/rasprg/

More: icastro.info

https://icastro.info/wp-content/uploads/ICWSM-2022-IETF-Castro.pdf
https://sodestream.github.io/paper-temporal.html
https://aclanthology.org/2023.acl-short.8.pdf
https://aclanthology.org/2023.findings-acl.378.pdf
https://sodestream.github.io/paper-power.html
https://icastro.info/wp-content/uploads/2021IMC-castro-ietf.pdf
https://smcquistin.uk/assets/papers/mcquistin2023errare.pdf
https://sodestream.github.io/
https://datatracker.ietf.org/rg/rasprg/about/
https://icastro.info/
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Back up slides
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4 drafts, 15 threads, 363 authors, 8230 segments, 2196 messages. 

Based on ISO 24617-2 standard for Dialogue Act (DA) labeling

Min two annotators per segment, one or more DA labels per segment 

Decision-making annotations
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More social, answers more, asks less

Short focused messages

Reactive role and make most decisions
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Working Group Chairs dialogue is…

More responsive

More verbose 

Discussions management 

Reviews assignment 
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The type of dialogue also shows the life-cycle of a draft

(Normalised) Time in a draft life-cycle
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Questions: 

common in early phases

ContextSetting and Extension: 

common towards end (complex discussions)

ProposeAction: 

consistently more frequent than 
StateDecision: participants prefer to discuss 
options rather than commit to a single one
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Standardisation analytics shed light on

Standardisation dynamics

Evolution on the Internet

Regulatory challenges

Competition tussles

Innovation cycles

Security threats

…
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ARPANET Internet ARPANET 

decomm.

Internet 

privatisation

Different 

technical areas

Tech. “waves”

Standardisation reflects the evolution of the Internet
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Asia - Eur. 

Internationalisation

USA
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USA (still) dominates 

(from 75% → 44%)

RFCs involve an increasing 

number of countries

China is increasingly relevant

Regional churn
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Cisco is still 

large

Huawei is 

upcoming

Stakeholder churn
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Organisational clique?

Regional preference?

Within organisation 

collaboration

Stakeholders’ interests
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