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2022.05.14-15 | Design Matters Tokyo 2022 Introduction

Akira Motomura

Board Member / Service Designer

Designing for trust:

Applying Promise Theory

to collaborate effectively with your remote teams

Akira Motomura @ YUMEMI
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Promise Theory

Promise Theory by Mark Burgess in 2004
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The basics of Promise Theory and its applications

Promise Theory

Amodeling nation to describe and discuss cooperative

s or actors, proposed by Mark Burgess,

practitioner in the field of information science,

behavior
an independent theorist an
in 2004

It has the capability to visualize, analyze, and solve any problems
and bottle-necks of how people communicate and collaborate with
each other in a formalized way.

Also, it offers a the word around us.

new way to

YUMEMI

THINKING IN

PROMISES

DESIGNING SYSTEMS FOR COOPERATION

MARK BURGESS

1/B01092PYG8/ref=dbs_a_def_rwt_bibl_vppi_il
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The basics of Promise Theory and its applications

A concept map of Promise Theory

Autonomy \ssessment —— Trust —

The basis for expectation or

The state of being free

to choose certainty of promised outcomes.
f— — -
Agent — Promise - Imposition Obligation

n attempt to induce Animposition that

Any part of a system that can Publicly declared or

cooperation in

stated intention J
another agent

intend or promise something
independently

[ Fstated pubicy, becomes Ifaccepted, leacsto atmpis tonduce

Intention

The subject of some kind of
possible outcome

Tsnecessaryfor

Cooperation

Avoluntary behavior to giv

common and larger outcome

YUMEMI
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The basics of Promise Theory and its applications

Throwing a ball without warning

imposition R—ILE 1R BB IR E
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The basics of Promise Theory and its applications

Throwing a ball and accepting to catch the ball

Imposition Promise TI_:—)I/%#"("‘J?'?—% — &ic_
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The basics of Promise Theory and its applications

Repeated enough times, then it becomes playing catch

Imposition Promise Playing catch
D ()
P D R .{‘throw
() +throw (J . o [ ) e — O
O L e
catch
throw
mmm

YUMEMI
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The basics of Promise Theory and its applications

With multiple promises combined,

Rules of play Hitting a ball Playing catch
A I I =
N % ' " i (] throw (] —_ e
I + qr e 1r + qr ccccc h 1r
x g : g atch
ules throw D)
) LR p0?
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The basics of Promise Theory and its applications

With multiple promises combined, it is a baseball game

A baseball game

YUMEMI
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Abstract—Networking _is
Ghrsaghent our fodutry: The aeed for scaiblo actwerk contrel
and automation shifts the locus rom hardware driven products
hoc control to Software Defined Networks. This

-mwudllldtrwly In this paper, we adopt the perspective
of the Promise Theory to examine the current and future states

self-healing, scalability and robustness.
1. INTRODUCTION

As networks grow in scale and complexity, some argue
for 4 retum to centralized and imperative management (1),
Network design revolves around legacy data structures and
protocols rather than the basiness functionality required from
the network. A modem approach to network design emphasiz-
ing simplicity and relevant abstraction scems overdue. Such
an approach could reduce the cost and brittleness of network
design

The ‘Promise Theory', was introduced in 2005 as a way
to model distributed systems with complete decentralization
[2). Coupled with abstraction, it offers a looking glass onto
the design and management of networks. If we define what a
user or application needs from the network we can begin to
get away from imperatively controlling the ‘how” the network
functions and instead focus on declaratively describing "what”
is required from it. In Promise Theory, network elements act
as autonomous ageats and collsborate to find the best way to
deliver the required function.

In this paper we apply Promise Theory as a measuring stick
for the current state of networking o cast a critical eye over
current practice and future directions. We show that there are
simple unifying principles for networking that are independent
of scaling arguments, and that there is no need to base future
networking on centralized control.

L. PROMISE THEORY

Promise theory s about what can happen in a collection
of components that work together [2], [3]. It is not a network
protocol, but a descriptive algebra. One begins with the idea
of completely autonomous agents that interact through the
promises they make to one another. It is well-suited to model-
ing networks 4] Although we cannot force utonomons agens

together, we can observe when there are sufficient

promises made to conclude that they are indeed cooperating
wlununl) Our challenge in this paper, is to translate this
bottom-up view into top-down, human managed requiremeats.

Agent is the term used for the fundamental entities in
Promise Theory. Agents are not necessarily like ‘software
agents', they can be any active entities like an interface that
keeps promises. Actions taken by agents are not in the scope of
Promise Theory. We assume that appropriate actions are taken
to keep the promises. In that way, we focus on declarative
inteat, rather than imperative procedures.

A. Formalism

The promise formalism has a number of features, described
in [5]. We refer readers to this reference for details.

A promise is an intention that has been ‘voluntarily’
adopted by an agent (usually channeling a human owner,
or perhaps an agreed standardization). An agent that only
promises o do a5 it's told is dependent or voluntarily sub-
ordinated. It has some of the characteristics of a service: an
agent makes its intended behavior known o other agents (e.g.
Twill serve files on demand, or forward packets when I receive
them). An imposition is an attempt to induce the cooperation
of another agent by imposing upon it (e.g. give me the file,
take this packet).

We write a promise from Promiser to Promisee, with body
b as follows:

»
Promiser — Promisee.

and we denote an imposition by

Imposer —-@ Imposee.
Promises and impositions fall into two polarities, denoted by
. A promise to give or provide a behavior b is denoted by
a body +b; a promise to accept something is denoted —b (o
sometimes U/(b), meaning use-b). Similarly, an imposition on
an agent o give something would have body -+b, while an
imposition to accept something has a body —

Although promises are not a network protocal, agents can
exchange data. To complete any kind of exchange, we nced
match an imposition (+) with a promise to use (). To form a
binding (3s part of 3 contract), we need to maich a promise
10 give (+) with  promise to use (-). This rule forces one to
document necessary and suffcient conditions for cooperative
behaviour.

A promise model thus consists of a graph of nodes
(agents), and edges (cither promises or impositions) used to
communicate intentions. Whatever protocol might be used
t0 communicate promises is not defined (and shouldn’t be).
Agents publish e intentons nd ot agents may or may
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