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Abstract

We informally present a domain description language. DDL.
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1 Introduction

First hints of a special, formal languages for describing domains appeared in [4, 5]. A back-
ground for “merging” of the concepts of mereology and Tony Hoare’s CSP was given in [3, 11].
First “formal” presentations of the special domain analysis & description method in which
the language for analyxing and describing domains were published in [14, 13] followed up
by the book [15]. Further papers ensued [10, 9, 20, 17, 22, 18] — as did a great number of
technical reports outlining specific domains: [6, 7, 25, 8, 12, 19, 6, 7, 21, 23|.

The formal analysis & description language “derived” from the RAISE [27] specification
language RSL [26] — which, in turn, “derived” from VDM [24], a first, formal method for software
development — which emerged from the 1973-1974 IBM Vienna Labor PL/I project [1].
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We shall refer to the formal analysis & description language of this paper by DDL.

DDL emerged over the years 2010-2025 as a result of, first as the result of number of
engineering case studies [16], then as the papers and book referred to above.

It is time to rigorously outline DDL. A formal definition is in the waiting, i.e., to be next.

2 On What Descriptions Describe

Programming languages, like Python, are meant to specify computations. Domain specifi-
cation languages, like DDL, are meant to describe domains. They are not the domains [they
describe]. Domain descriptions are not meant for execution! Domain descriptions may be
subject, as an inital step, to software development. From domain descriptions one may be
able to “derive” requirements prescriptions — as outlined in [15, Chapter 9] — and from re-
quirements prescriptions one may be able to “derive” software designs — as outlined in [2].

So, what is it, in the domains, that we can and wish to describe ?

That is, how do we characterize domains ?

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. It includes its endurants, i.e., solid
and fluid entities of parts and living species, and perdurants. 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 persist, endure. 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.

As outlined in the referenced papers and book of domain analysis & description, the
study of domains is suggested performed in the context of endurants and perdurants such as
summarized in Fig. 1 on the facing page.

Phenomena are what humans observe in dmains. Some phenomena are rationally de-
scrbable — the tntities, some are not. Entities are eiter endurants or perdurants. Endurants
are either solid or fluid. Solids are wither parts or are living species. Parts are either atomic
or compound. Compounds are either Cartesian Parts or are Part Sets. Perdurants emerge by
transcendental deduction from solids. Some endurants have internal qualities such as unique
identities, mereologies and attributes. Parts are uniquely ientifiable. Mereologies express
relations beween solids and are here expressed in terms of unique [part] idetifiers. Attributes
are then what “give life” to endurants!.

We list some of the concepts mentioned above — and graphed in Fig. 1 on the next page.

e domain e living species e mereology

e entity e atomic part e attributes

e compound part

e endurant e perdurant

e composite (Cartesian

e external quality e channel
part)

e solid (entity) e part set e action

e fluid (entity) e internal quality e event

e part e unique identifier e behaviour

'"Examples of part attributes could be: street segments [links] have lengths and are either one or two way
— and open or closed for traffic, etc.; street intersections [hubs] have states: set of pairs of link itifiers, and
state spaces; automobiles have velocity, etc.; all parts have histories: time-stamped recordings of events such
as automobile leaving a link entering a hub, etc.
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Figure 1: A Domain Analysis & Description Ontology
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