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Abstract

We present a very short introduction to the concept of Domain Modelling , that is, the
analysis and both narrative, informal, and formal description of domains.

Domains are here seen as: a human assisted reality, i.e., of the world that we daily
observe. It includes its endurants, i.e., solid and fluid entities of parts and living species,
and perdurants Endurants are either natural [“God-given”] or artefactual [“man-made”].
and may be considered atomic or compound parts, or, as in this book, further unanalysed
living species: plants and animals – including humans. Perdurants are here considered to
be actions, events and behaviours.
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1 Domain Definition

We repeat the definition of the concept of domains as first given in the abstract.

Definition 1 Domain: By a domain we shall understand a rationally describable segment of
a discrete dynamics fragment of a human assisted reality, i.e., of the world that we daily
observe. It includes its endurants, i.e., solid and fluid entities of parts and living species,
and perdurants
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Endurants are either natural [“God-given”] or artefactual [“man-made”]. and may be consid-
ered atomic or compound parts, or, as in this book, further unanalysed living species: plants
and animals – including humans.

Perdurants are here considered to be actions, events and behaviours.
We exclude, from our treatment of domains, issues of ethical, biological and psychological

matters.

Example 1 Domains: A few, more-or-less self-explanatory examples:

• Rivers – with their natural sources, deltas, tributaries, waterfalls, etc., and their man-
made dams, harbours, locks, etc. – and their conveyage of materials (ships etc.) [11];

• Road nets – with street segments and intersections, traffic lights and automobiles – and
the flow of these;

• Pipelines – with their wells, pipes, valves, pumps, forks, joins and wells and the flow of
fluids [4]; and

• Container terminals – with their container vessels, containers, cranes, trucks, etc. –
and the movement of all of these [7]

The definition relies on the understanding of the terms ‘rationally describable’, ‘discrete dynam-
ics’, ‘human assisted’, ‘solid’ and ‘fluid’. The last two will be explained later. By rationally
describable we mean that what is described can be understood, including reasoned about, in
a rational, that is, logical manner – in other words logically tractable. By discrete dynamics
we imply that we shall basically rule out such domain phenomena which have properties which
are continuous with respect to their time-wise, i.e., dynamic, behaviour. By human-assisted
we mean that the domains – that we are interested in modelling – have, as an important
property, that they possess man-made entities.

This primer presents a method , its principles, procedures, techniques and tools, for analysing
&1 describing domains.

2 Domain Models

The domain analysis & description method surveyed in this paper has been developed over
many years. Several “generations” of domain models have been worked out and their exper-
imental development has led to refinements and simplifications of the method [16]. Several
publications on the method has resulted: [6, 8–10,12,13].

3 A Domain Analysis & Description Ontology

Figure 1 on the following page expresses an ontology2 for our analysis of domains. Not an
taxonomy3 for any one specific domain.

We refer to Fig. 1 on the next page.

The idea of Fig. 1 on the following page is the following:

1We use here the ampersand, ‘&’, as in A&B, to emphasize that we are treating A and B as one concept.
2Ontology: See Item ?? on page ??
3Taxonomy: See Item ?? on page ??



4 August 14, 2023. Dines Bjørner: Domain Science I

External Qualities

Describer "states"

PerdurantsEndurants

Phenomena of Natural and Artefactual Universes of Discourse

E

Entity Indescribable

Perdurant

Action
Event Actor

Channel Behaviour

Fluid

Part

Animal Plant

O
th

er

Unique Identifiers
Mereologies
Attributes

transcendental injection of endurants into perdurants

Internal Qualities

Cartesian Part

E1,...,Ec

is
_m

an
if

es
t

E

P

F

Part Set

Ps=P−set

H
u

m
an

s
Atomic

Transcendense

uid_

is_manifest

attr_ ...
mere0_
attr_ ...

mereo_
uid_
obs_

attr_ ...
mereo_
uid_
obs_

is_manifest | is_structureis_manifest | is_structure

Living Species

is_rationally_describable

is_endurant   is_perdurant 

Endurant

is_living_speciesis_part   

is_fluidis_solid   

is_compoundis_atomic

is_Cartesian   is_part_set

Compound

Solid

Figure 1: A Domain Analysis & Description Upper Ontology

• It presents a recipe for how to analyse a domain.

• You, the domain analyser cum describer , are confronted4 with, or by a domain.

• You have Fig. 1 in front of you, on a piece of paper, or in Your mind, or both.

• You are then asked, by the domain analysis & description method of this chapter, to
“start” at the uppermost •, just below and between the ‘r’ and the first ‘s’ in the main
title, Phenomena of Natural and Artefactual Universes of Discourse.

• The analysis & description ontology of Fig. 1 then directs You to inquire as to whether
the phenomenon – whichever You are ”looking at/reading about/...” – is an entity
(is rationally describable) or is indescribable.

• It is Your decision whether the answer to that “query” is yes or no.

• The definitions of the concepts whose names are attached to the •s of Fig. 1 are given
in the following sections.

4By ‘confronted’ we mean: You are reading about it, in papers, in books, in postings on the Internet,
visiting it, talking with domain stakeholders: professional people working “in” the domain.
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• Whether they are precise enough to guide You in Your obtaining reasonable answers,
“yes” or “no”, to the •ed queries is, of course, a problem. I hope they are.

• If Your answer is “yes”, then Your analysis proceeds down the tree, usually indicated
by “yes” or “no” answers.

• If one, or the other is a “leaf” of the ontology tree, You have finished examining the
phenomena You set out to analyse.

• If it is not a leaf, then further analysis is required.

• (We shall, in this book, leave out the analysis and hence description of living species.)

• If an analysis of a phenomenon has reached one of the (only) three ’s, then the analysis
at that • results in the domain describer describing, in MOLA, some of the properties
of that phenomenon.

• That analysis involves “setting aside”, for subsequent analysis & description, one or
more [thus analysis etc.-pending] phenomena (which are subsequently to be tackled
from the “root” of the ontology).

We do not [need to] prescribe in which order You analyse & describe the phenomena that has
been “set aside”.

4 The Name, Type and Value Concepts

Domain modeling , as well as programming , depends, in their specification, on separation of
concerns: which kind of values are subjectable to which kinds of operations, etc., in order to
achieve ease of understanding a model or a program, ease of proving properties of a model, or
correctness of a program.

4.1 Names

We name things in order to refer to them in our speech, models and programs. Names
of types and values in models and programs are usually not so-called “first-citizens”, i.e.,
values that can be arguments in functions, etc. The “science of names” is interesting.5 In
https://botanicalsociety.org.za/the-science-of-names-an-introduction-to-plant-

taxonomy/ the authors actually speak of a “science of names” in connection with plant tax-
onomy: the “art” of choosing such names that reflect some possible classification of what they
name.

more to come

5The study of names is called onomastics or onomatology . Onomastics covers the naming of all things,
including place names (toponyms) and personal names (anthroponyms).
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4.2 Types

The type concept is crucial to programming and modeling.

Definition 2 Type: A type is a class of values (“of the same kind”)

We name types.

Example 2 Type Names: Some examples of type names are:

• RT – the class of all road transport instances: the Metropolitan London Road Transport,
the US Federal Freeway System, etc.

• RN – the class of all road net instances (within a road transport).

• SA – the class of all automobiles (within a road transport)

You, the domain describer, choose type names. Choosing type names is a “serious affair”.
It must be done carefully. You can choose short (as above) or long names: Road Transport,
Road Net, etc. We prefer short, but not cryptic names, like X, Y, Z, ... . Names that are easy
to memorize.

4.3 Values

Values are what programming and modeling, in a sense, is all about”. In programming, values
are the data “upon” which the program code specifies computations. In modeling values are,
for example, what we observe: the entities in front of our eyes.

5 Phenomena and Entities

Definition 3 Phenomena: By a phenomenon we shall understand a fact that is observed to
exist or happen

Some phenomena are rationally describable – to some degree6 – others are not.

Definition 4 Entities: By an entity By an entity we shall understand a more-or-less ratio-
nally describable phenomenon

Example 3 Phenomena and Entities: Some, but not necessarily all aspects of a river can be
rationally described, hence can be still be considered entities. Similarly, many aspects of a
road net can be rationally described, hence will be considered entities

6That is: It is up to the domain analyser cum describer to decide as to how many rationally describable
phenomena to select for analysis & description. Also in this sense one practices abstraction by “abstracting
away” [the analysis & description of] phenomena that are irrelevant for the “current” (!) domain description.
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6 Endurants and Perdurants

6.1 Endurants

Definition 5 Endurants: Endurants are those quantities of domains that we can observe
(see and touch), in space, as “complete” entities at no matter which point in time – “material”
entities that persists, endures

Example 4 Endurants: Examples of endurants are: a street segment [link], a street inter-
section [hub], an automobile

6.2 Perdurants

Definition 6 Perdurants: Perdurants are those quantities of domains for which only a
fragment exists, in space, if we look at or touch them at any given snapshot in time

Example 5 Perdurant: A moving automobile is an example of a perdurant

7 External and Internal Endurant Qualities

7.1 External Qualities

Definition 7 External Qualities: External qualities of endurants of a manifest domain are,
in a simplifying sense, those we can see, touch and have spatial extent. They, so to speak,
take form.

Example 6 External Qualities: An example of external qualities of a domains is: the Carte-
sian7 of sets of solid atomic street intersections, and of sets of solid atomic street segments,
and of sets of solid automobiles of a road transport system where the Cartesian, sets, atomic,
and solid reflect external qualities

7.1.1 Discrete or Solid Endurants

Definition 8 Discrete or Solid Endurants: By a solid [or discrete] endurant we shall
understand an endurant which is separate, individual or distinct in form or concept, or,
rephrasing: have ‘body’ [or magnitude] of three-dimensions: length, breadth and depth [17,
Vol. II, pg. 2046]

Example 7 Solid Endurants: Examples of sold endurants are the wells, pipes, valves,
pumps, forks, joins and sinks of pipelines are solids. [These units may, however, and usually
will, contain fluids, e.g., oil, gas or water]

Type Naming: When, in a domain analysis, we encounter a solid, for the first time, we name
its type, i.e., anticipating the upcoming solid description, as for parts, i.e., atomic, compound,
Cartesian and part set parts (or for living species)8, see below, we “set aside”, somehow, say
in our mind, or on a piece of paper, or in a computer document, that or those type names9.

7Cartesian after the French philosopher, mathematician, scientist René Descartes (1596–1650)
8– whose further analysis we shall not cover in this book
9Cf. Sect. ?? on page ??
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7.1.2 Fluids

Definition 9 Fluid Endurants: By a fluid endurant we shall understand an endurant which is
prolonged, without interruption, in an unbroken series or pattern; or, rephrasing: a substance
(liquid, gas or plasma) having the property of flowing, consisting of particles that move among
themselves [17, Vol. I, pg. 774]

Example 8 Fluid Endurants: Examples of fluid endurants are: water, oil, gas, compressed
air, smoke

Fluids are otherwise liquid, or gaseous, or plasmatic, or granular10, or plant products, i.e.,
chopped sugar cane, threshed, or otherwise11, et cetera. Fluid endurants will be analysed and
described in relation to solid endurants, viz. their “containers”.

Type Naming: When, in a domain analysis, we encounter a fluid, for the first time, we
name its type, i.e., anticipating the upcoming fluid description, we “set aside”, somehow, say
in our mind, or on a piece of paper, or in a computer document, that or those type names12.

7.1.3 Parts

Definition 10 Parts: The non-living species solids are what we shall call parts

Parts are the “work-horses” of man-made domains. That is, we shall mostly be concerned
with the analysis and description of endurants into parts.

Example 9 Parts: The previous example of solids was also an example of parts

We distinguish between atomic and compound parts.

7.1.3.1 Atomic Parts

Definition 11 Atomic Part, I: By an atomic part we shall understand a part which the domain
analyser considers to be indivisible in the sense of not meaningfully consist of sub-parts

Example 10 Atomic Parts: Examples of atomic parts are: a hub, i.e., a street intersection;
a link, i.e., the stretch of road between two neighbouring hubs; and an automobile

7.1.3.2 Compound Parts We, pragmatically, distinguish between Cartesian product- and
set-oriented parts.

Definition 12 Compound Part, I: Compound parts are those which are observed to [poten-
tially] consist of several parts

Example 11 Compound Parts: An example of a compound parts is: a road net consisting
of a set of hubs, i.e., street intersections or “end-of-streets”, and a set of links, i.e., street
segments (with no contained hubs), is a Cartesian compound; and the sets of hubs and the
sets of links are part set compounds

10 This is a purely pragmatic decision. “Of course” sand, gravel, soil, etc., are not fluids, but for our
modelling purposes it is convenient to “compartmentalise” them as fluids !

11See footnote 10.
12Cf. Sect. ?? on page ??
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7.1.3.3 Cartesians.

Definition 13 Cartesians: Cartesian parts are those compound parts which are observed to
consist of two or more distinctly sort-named endurants (solids or fluids)

Example 12 Cartesians: Road Transport: A road transport is observed to consist of an
aggregate of a road net and a set of automobiles, where the road net is observed, i.e., ab-
stracted, as a Cartesian of a set of hubs, i.e., street intersections (or specifically designated
points segmenting an otherwise “straight” street into two such), and a set of links, i.e., street
segments between two “neighbouring” hubs.

Once a part has been analysed into a Cartesian, say c, we inquire, Cartesian parts, as to the
number of endurants of which it consists. The inquiry: Cartesian parts(c:C), we decide, then
yields the type of the constituent parts.

Example 13 Cartesian Parts: The Cartesian parts of a road transport, rt:RT, is thus observed
to consists of

• an aggregate of a road net, rn:RN, and

• an aggregate set of automobiles, sa:SA:

that is:

• Cartesian parts(rt:RT) = {RN,SA}

where the type names rt:RT were and RN and SA are coined, i.e., more-or-less freely chosen,
by the domain analyzer cum describer13

7.1.3.4 Part Sets.

Definition 14 Part Sets: Part sets are those compound parts which are observed to consist of
an indefinite number of zero, one or more parts

Once a part has been analysed into a part set, say s, we inquire, part set parts, as to the
number of endurants of which it consists. The inquiry: part set parts(s:S), we decide, then
yields the the type of the constituent parts.

Example 14 Part Sets: Road Transport: The road transport contains a set of automobiles.
The part set type name has been chosen to be SA. It is then determined (i.e., analyzed) that
SA is a set of Automobile of type A

• part sets part(sa:SA) = {A}

where the value and type names sa:SA were and the type name A is coined, i.e., more-or-less
freely chosen, by the domain analyzer cum describer14

• • •

So far we have only touched upon the ‘External Qualities’ labeled, dotted-dashed box of the
‘Endurants’-labeled dashed box of Fig. 1.

13Cf. Sect. ?? on page ??
14Cf. Sect. ?? on page ??
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7.1.4 Observer Functions

Once the domain analyser cum describer has decided upon the names of atomic and compound
parts, obs erver functions can be applied to Cartesian, c:C, respectively part set, ps:PS, parts:

value
let {P1,P2,...,Pn} = Cartesian parts(c:C) in
“type P1, P2, ..., Pn; value obs P1: C→P1, obs P2: C→P2,...n obs Pn: C→Pn ”
[respectively:]
let {Ps, P} = part set parts(ps:PS) in
“type Ps = P-set, value obs Ps: C→Ps ”
end end

The “...” texts are the MOLA texts “generated”, i.e., written down, by the domain describer.
They are domain model specification units.

The “surrounding” MOLA-like texts are not written down as phrases, elements, of the
domain description. They are elements of the domain describers’ “notice board”, and, as
such, elements of the development of domain models.

We have thus introduced a core domain modeling tool the obs ... observer function, one
to be “applied” mentally by the domain describer, and one that appears in (MOLA) domain
descriptions

The obs ... observer function is “applied” by the domain describer, it is not a computable
function.

7.1.5 Validity of Endurant Observations

We remind the reader that the obs erver functions, as all later such functions: uid -, mereo -
and attr -functions, are applied by humans and that the outcome of these “applications” is
the result of human choices, and possibly biased by inexperience, taste, preference, bias, etc.

How do we know whether a domain analyser & describer’s description of domain parts
is valid ? Whether relevantly identified parts are modeled reasonably wrt. being atomic,
Cartesians or part sets Whether all relevant endurants have been identified ? Etc. The short
answer is: we never know. Our models are conjectures and may be refuted15. A social process
of peer reviews, by domain stakeholders and other domain modelers is needed.

7.2 Internal Qualities

Definition 15 Internal Qualities: Internal qualities are those properties [of endurants] that
do not occupy space but can be measured or spoken about

Example 15 Internal qualities: Examples of internal qualities are the unique identity of a
part, the mereological relation of parts to other parts, and the endurant attributes such as
temperature, length, colour

This section therefore introduces a number of domain description tools:

• uid : the unique identifier observer of parts;

15We refer to [18, Sir Karl Popper ].
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• mereo : the mereology observer of parts;

• attr : (zero,) one or more attribute observers of endurants; and

• attributes : the attribute query of endurants.

7.2.1 Unique Identity

Definition 16 Unique Identity: A unique identity is unique identity an immaterial property
that distinguishes any two spatially distinct solids

Example 16 Unique Identities: Each hub in a road net is uniquely identified, so is each
link and automobile

7.2.2 Mereology

Definition 17 Mereology, I: Mereology is a theory of [endurant] part-hood relations: of the
relations of an [endurant] parts to a whole and the relations of [endurant] parts to [endurant]
parts within that whole

Example 17 Mereology: Examples of mereologies are that a link is topologically connected
to exactly two specific hubs, that hubs are connected to zero, one or more specific links, and
that links and hubs are open to specific subsets of automobiles

7.2.3 Attributes

Definition 18 Attributes: Attributes are properties of endurants that are not spatially ob-
servable, but can be either physically (electronically, chemically, or otherwise) measured or
can be objectively spoken about

Example 18 Attributes: Examples of attributes are: links that have lengths, and, that at
any one time, zero, one or more automobiles are occupying the links16

8 Prompts

8.1 Analysis Prompts

Definition 19 Analysis Prompt: An analysis prompt is a predicate or a function that may
be posed by humans to a domain. Observing the domain the analyser may then act upon
the combination of the particular prompt (whether a predicate or a function, and then what
particular one of these it is) thus “applying” it to a domain phenomena, and yielding, in the
minds of the humans, either a truth value or some other form of value

16Oh yes, it is, of course, spatially observable that a link has a length, but the measurement, say 123 meters
is not; and the number of cars on the link is also not spatially observable.
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8.1.1 Analysis Predicate

Definition 20 Analysis predicates: An analysis predicate is an analysis prompt which yields
a truth value

Example 19 Analysis Predicates: General examples of analysis predicates are: “can an
observable phenomena be rationally described”, i.e., an entity, “is an entity a solid or a fluid”,
“is a solid endurant a part or a living species”

8.1.2 Analysis Function

Definition 21 Analysis function: An analysis function is an analysis prompt which yields
some MOLA-text

Example 20 Analysis Functions: Two examples of analysis functions are: one yields the
endurants of a Cartesian part and their respective sort names, another yields the set of a
parts of a part set and their common type

8.2 Description Prompt

Definition 22 Description Prompt: A description prompt is a function that may be posed
by humans who may then act upon it: [the human] “applying” it to a domain phenomena,
and [the human] “yielding”, i.e., writing down, a narrative and formal MOLA-texts describing
what is being observed [by that human]

Example 21 Description Prompts: Description prompts result in MOLA-texts describing
for example a (i) Cartesian endurant, or (ii) its unique identifier, or (iii) its mereology, or (iv)
its attributes, or (iv) other

9 Perdurant Concepts

9.1 “Morphing” Parts into Behaviours

As already indicated we shall transcendentally deduce (perdurant) behaviours from those
(endurant) parts which we, as domain analysers cum describers, have endowed with all three
kinds of internal qualities: unique identifiers, mereologies and attributes. Section ?? will show
and exemplify (Example ?? on page ??) how.

9.2 State

Definition 23 State, I: A state is any set of the parts of a domain

Example 22 A Road System State: The domain analyser cum describer may, decide that
a road system state consists of the road net aggregate (of hubs and links)17, all the hubs, and
all the links, and the automobile aggregate (of all the automobiles)18, and all the individual
automobiles

17The road net aggregate, in its perdurant form, may “model” the Department of Roads of some country,
province, or town.

18The automobile aggregate aggregate, in its perdurant form, may “model” the Department of Vehicles of
some country, province, or town.
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9.3 Actors

Definition 24 Actors: An actor is anything that can initiate an action, an event or a
behaviour

9.3.1 Action

Definition 25 Actions: An action is a function that can purposefully changes a state

Example 23 Road Net Actions: These are some road net actions: The insertion of a new
or removal of an existing hub; or the insertion of a new, or removal of an existing link;

9.3.2 Event

Definition 26 Events: An event is a function that surreptitiously changes a state

Example 24 Road Net Events: These are some road net events: The blocking of a link due
to a mud slide; the failing of a hub traffic signal due to power outage; the blocking of a link
due to an automobile accident.

9.3.3 Behaviour

Definition 27 Behaviours: A behaviour is a set of sequences of actions, events and be-
haviours

Example 25 Road Net Traffic: Road net traffic can be seen as a behaviour of all the
behaviours of automobiles, where each automobile behaviour is seen as sequence of start, stop,
turn right, turn left, etc., actions; of all the behaviours of links where each link behaviour is
seen as a set of sequences (i.e., behaviours) of “following” the link entering, link leaving, and
movement of automobiles on the link; of all the behaviours of hubs (etc.); of the behaviour of
the aggregate of roads, viz. The Department of Roads, and of the behaviour of the aggregate
of automobiles, viz, The Department of Vehicles.

9.4 Channel

Definition 28 Channel: A channel is anything that allows synchronisation and communi-
cation of values between two behaviours

10 Domain Analysis & Description

10.1 Domain Analysis

Definition 29 Domain Analysis: Domain analysis is the act of studying a domain as well
as the result of that study in the form of informal statements

10.2 Domain Description

Definition 30 Domain Description: Domain description is the act of describing a domain
as well as the result of that act in both narratives and formal MOLA-text form
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11 Closing

11.1 Summary

This paper has introduced the main concepts of domains such as we shall treat (analyse and
describe) domains.19

11.2 Conclusion

to come
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B An Example Domain Model: Road Nets

We present the types of a simple domain model of road transport.

The External Qualities of Parts:

1. There are road transports, RT.

2. From a road transport we can observe
an aggregate of a road net, RN, and an
aggregate of automobiles, AA.

3. From an aggregate of a road net we can
observe an aggregate of street inter-
sections, we shall call them hubs, AH,
and street segments, i.e., links, as we
shall call them, AL, [directly, immedi-
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ately] between two hubs.

4. From an aggregate of automobiles we
can observe a set of automobiles, As.

5. From an aggregate of hubs we can ob-
serve a set of hubs Hs.

6. From an aggregate of links we can ob-
serve a set of links Ls.

7. Automobiles A, hubs H, and links L and
are here considered atomic, i.e., consists
of not further sub-parts.

type
1. RT
2. RN
2. AA
3. AH, AL
4. As = A-set
5. Hs = H-set
6. Ls = L-set
7. A, H, L

value
2. obs RN: RT → RN
2. obs AA: RT → AA
3. obs AH: RN → AH
3. obs AL: RN → AL
4. obs As: AA → As
5. obs Hs: AH → Hs
6. obs Ls: AL → Ls

The Internal Qualities of Parts: Unique Identifiers, Mereologies and Attributes

Automobiles:

8. Automobiles have unique identifiers,

9. are mereologically related to a subset of all hubs and links, and

10. have attributes of position, APos, on the road net [programmable], velocity, AVel [pro-
grammable], history, AHis, of the times, TIME, they left and entered hubs and links
and the road net, and entered the road net, links and hubs.

Hubs:

11. Hubs have unique identifiers,

12. are mereologically related to the one22 or two links it connects (i.e., upon which it is
incident), and

13. have attributes of current signal state, Σ [programmable], signal state space, Ω [static],
and hub history, HHis [programmable], i.e., the times automobiles left and entered the
hub.

Links:

14. Links have unique identifiers,

15. are mereologically related to the one or two hubs upon which they are incident, and

16. have attributes of length, LEN [static] and link history, LHis [programmable], i.e., the
times automobiles left and entered the link.

22One if the link “loops back” to the hub from which it emanates
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type
Unique Identification:

8. AI
11. HI
14. LI
value
8. uid A: A → AI
11. uid H: H → HI
14. uid L: L → LI

Mereology:
type
9. AM = (HI|LI)-set
12. HM = LI-set
15. LM = HI-set
15. [ axiom ∀ lm:LM•1≤card lm≤2 ]
value
9. mereo A: A → AM
12. mereo H: H → HM
15. mereo L: L → LM

Attributes:
type
10. APos, AVel
10. AHis = (TIME×(HI|LI))∗

13. HΣ = LI-set
13. [ axiom ∀ h:H•card 1≤attr HΣ(h)≤2 ]
13. HΩ = HΣ-set
13. [ axiom ∀ h:H•attr HΣ(h)∈attr HΩ(h) ]
13. HHis = (TIME×AI)∗

16. LEN
13. LHis = (TIME×AI)∗

value
10. attr APos: A → APos
10. attr AVel: A → AVel
10. attr AHis: A → AHis
13. attr HΣ: H → HΣ
13. attr HΩ: H → HΩ
16. attr LEN: L → LEN
16. attr LHis: L → LHis

Intentions and Intentional Pull: We narrate, but do not formalize:

Intentions:

17. The intentions of road transport is

(a) for automobiles to drive on roads: entering and leaving hubs and links, driving
around hubs and along links, sometimes stopping, and

(b) for hubs and links to accommodate automobiles: letting them enter and leave,
drive around or along.

Intentional Pull:

18. For any automobile a in the road net

(a) if at some time τ it is leaving a hub h or a link `,

(b) then that hub or link has recorded that event.

19. For any hub h [link `] of the road net

(a) if at some time τ it observes an automobile a entering (leaving) that hub [or link]

(b) then that automobile a has recorded that corresponding event.

• • •

These are the main characteristics of solid road transport endurants, i.e., parts. Other
characteristics, such as the perdurants, i.e., behaviours, actions and events will be exemplified
later23

23 Editorial Note: Remember to develop these examples and insert reference.


