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Grand Unified Protocol Modeling Theory « 55

GRAND CHALLENGE

Explore the many existing formalisms for modeling systems that could be described
as protocols (state machines, process calcul, temporal logics, etc) and unify them
elegantly in a way that captures the phenomenology of most protacols. This should
not just be a brittle integration, but an evolvable modeling formalism that enables
future research, proving of results, accommodation of the phenomenology of new
protocals, etc.
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How can a GUPMT benefit from
the lessons learned from systems
theory?

The history of systems science
shows the pitfalls, and
opportunities of ambitious efforts to
integrate various theories into a
grand unified one


https://protocol-institute.org/research/

What is a protocol?

e Rules created by humans that shape the behavior of groups of people
(Walsh 2023)

e Simple codified set of behaviors when adopted by sufficient number of
participants, reliably leads to good enough outcomes for all
(Rao. Beiko, Ryan, Stark, Van Epps and Aue 2023)

e A set of explicit or implicit rules or procedures intended to govern, guide,
or influence behaviour in a way that allows the emergence or
construction of coordinated behavior. (Tay 2024)



https://files.protocolized.io/The-Fundamentals-of-Protocol-Systems-Angela-Walch.pdf
https://files.protocolized.io/The-Unreasonable-Sufficiency-of-Protocols.pdf
https://summerofprotocols.com/wp-content/uploads/2024/04/A-Phenomenology-of-Protocols-Janna-Tay.pdf

What is a system?

Constructivist Things, relations S=(T,R)
Composition, environment, S=(C,E, S, M)
Realist structure, mechanism
- 1. Components S=(C,N, E, G, B,
Perspectivist 2. Internal flow networks (matter, T H< A)

information, energy)
Environment

External flow networks
Boundary

Transformation Functions
History

Time interval of interest

ONSO A



Protocols ARE systems

e Things = Participants (Humans, agents, etc.)

e Relations (between things) = Codified rules and behaviors constraining
participant behavior.



Handwashing

How it works

Washing your hands is easy, and it's one of the most effective ways to prevent the spread of
germs. Follow these five steps every time.

1. Wet your hands with clean, running water (warm or cold), turn off the tap, and apply
soap.

2. Lather your hands by rubbing them together with the soap. Lather the backs of your
hands, between your fingers, and under your nails.

3. Scrub your hands for at least 20 seconds. Need a timer? Hum the “Happy Birthday” song
from beginning to end twice.

4. Rinse your hands well under clean, running water.

5. Dry your hands using a clean towel or an air dryer.


https://www.cdc.gov/clean-hands/about/index.html

Handwashing (Constructivist)

what does the data commit me to? — the behavior function answers, and deliberately refuses to say what is behind it
. FORMAL REVIEW ANALYST
not visible in this lens: 4 environment roles, 8 connection kinds, 4 process primitives, 3 interfaces, 2 membrane
viewing: Hand-Washing properties

= (T, R), R g ol position: SE » matrix  table  mask The formal bert-tenses-kernel -
. describe(model, lens) - wasm
object

T={I111=8}
Hands Soap Towel Germ Load Tap Dispenser Drain Bin + thing.
R={IRI=8} S = (T, R), RIET T,
rl = {Tap, Hands} - running water
T'| 8 things (thinghood —

r2 = {Dispenser, Soap} - soap dose taken for granted)

|R| 8 relations (systemhood) - 8

r3 = {Soap, Hands} - lather
neutral, O directed

r4 = {Soap, Germ Load} - lather
a system is what is distinguished as a system by the

r5 = {Germ Load, Hands} - loosened germs and oil
investigator; the distinction frame is the observer's

ré = {Hands, Drain} - rinse: loosened germs and o0il
act, not a boundary.
r7 = {Hands, Towel} - residual water
r8 = {Towel, Bin} - used towel
+ ] bl vl

"
viewing: Hand—‘uas)uug@

LOCATOR

arm a tool to stamp (Esc disarms) - click a node to edit it in the Element tab - double-click to enter it - drag the handle dot to connect - click a flow to drive it



Handwashing (Realist)

what is the thing, and by what mechanism does it change? — a behavior function without its M is not yet knowledge

not visible in this lens: 4 process primitives, 3 interface 2 properties 1swered: no

v system — =1 bond among distinct components {Bunge Def 1.1) h e (on 5 et
mechanism stated (2M — reads as a black box

™
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DISPENSER

arm a tool to stamp (Esc disarms) - click a node to edit it in the Element tab - double-click to enter it - drag the handle dot to connect - click a flow to drive it

No mechanism stated (oM), so structure alone gives Run nothing to execute.

ELEMENT FORMAL REVIEW  ANALYST

The bert-lenses-kernel -
describe(model, lens) - wasm
formal

object

[L(U) i (C, S, S, M> system —B
%@ (Def 11)

u(o) is Bunge's 2004 four-coordinate object; bare o
names the 1979 (C, E, S) triple.
C {Hands, Soap, Towel,
Germ Load }

£ { Tap, Dispenser, Drain,
Bin }

S 8bonds (4 endo - 4 exo)
+ 0 mere relations

boundary (1992) { Hands, Soap, Towel } —
the components directly
coupled to & computed,
not drawn

M (mechanism — Bunge 2004, CESM) is
documented but formally UNbridged: the Lean
Mobus-Bunge projection is CES, not CESM
(Bridge.lean discards T). M: with no mechanism
stated, a concrete system reads as a black box at
this lens — every concrete system has one
(Mechanism Postulate, Bunge 1997), so stating it is
what remains. Conceptual and semiotic systems
have no mechanism at all; there @M is correct, not a
gap. A status, not an error.



Handwashing (Perspectivist)

how is the mechanism built, and what happens when it runs?

DISPENSER

arm a tool to stamp (Esc disarms) -

Run needs data: a demo bundle, or a CSV attached and bound in Data mode.

click a node to edit it in the Element tab -

double-click to enter it -

drag the handle dot to connect -

click a flow to drive it

ELEMENT
The
formal
object

FORMAL

REVIEW  ANALYST

bert-lenses-kernel -
describe(model, lens)

- wasm

Su=:(C, N, B, G,-B, T, H, At)

E is the Lean formalization's addition; Mobus's book
prints the seven-tuple (C, N, G, B, T, H, At

c
N
E=(0,M)
G

k—o
B={(P: 1)

{ Hands, Soap, Towel,
Germ Load }

4 internal flows (the
internal network)

O = { Tap, Dispenser,
Drain, Bin } - u (milieu) is
parametric/opaque — the
one element with no
cross-lens preimage
(milieuOnly_bunge_empty)

4 external flows —
bipartite: environment
object & interface

each flow carries one
substance (material -
energy - message) from
its source k to its sink 0 —
direction inherent, never
the observer's

| = { Hands, Hands, Soap,

Towel } - porosity 0.30 -
fuzziness 0.10



Protocols of Interest (POls)

Communication (TCP) Value (BTC) AT Tooling (MCP)
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The Common Core

HAND-WASHING INTERNET STACK
depends on depends on
o >0 [ >0
next contact clean hands packet ack
BITCOIN NOSTR
depends on depends on
[ >0 ] >0

miner ledger agent tool



Composition!
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Locating Hardness



Protocol Systems Analysis
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PLANS AND SITUATED ACTIONS:

The problem of human-machine
communication

Lucy A. Suchman
February 1985
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Xerox Corporation
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https://direct.mit.edu/books/monograph/4763/Protocol-AnalysisVerbal-Reports-as-Data
https://dl.acm.org/doi/abs/10.5555/38407

Towards a Grand Unified Protocol
Systems Theory



The E=mc? of Protocol Systems

A protocol system is made up of a protocol, at least two people, and those people taking

actions in relation to the protocol.!? In (unnecessary) equation form, it looks like:

Protocol system=A +B +C

A= a protocol

B = more than 1 person

C = actions by those persons in relation to the protocol


https://summerofprotocols.com/protocol-system-experience-web#footnote-030-backlink

