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0. Introduction

The aim of this paper is to examine the traditional concept of compositionality.
We will be dealing with a language, namely, the language of commands used
in the Unix operating system, the interpretation of which is intuitively far from
compositional, although it fits the traditional definition of compositionality. We
will outline the reason of this discrepancy, then we will show how to modify the
language so that it receives an intuitively compositional interpretation. We show
that this will get us closer to a more reasonable definition of the principle of
compositionality and its significance for the semantics of natural languages.

The paper is organized as follows. In section 1 we present the Principle of
Compositionality and argue that it is to be strengthened, because it is too loose
in its original formulation. In particular, we introduce the Principle of Indepen-
dence, and propose to include it into the Principle of Compositionality. The rest
of the paper discusses a language, namely, the language of commands used in the
Unix operating system, the interpretation of which is far from compositional in
the intuitive sense of the word. However, the traditional Principle of Composi-
tionality does not preclude such an interpretation. First, in section 2, we explain
the concept of shells (command interpreters), and show how the Unix command
language is non-compositional. Then we present an alternative command language
which has a more natural interpretation, based on our version of the concept of
compositionality. Section 3 informally presents the way in which such a ‘com-
positional Unix shell’ should work. Then we develop a language to talk about
the semantic domains relevant to our interpretation, i.e., various components of
a simplified concept of machine states (section 4). Then we explain the concept
of denotational semantics (section 5), a non-procedural view of the interpretation
of computer programs, which underlies the particular structure that we attribute
to our semantic domains (section 6). The actual syntax and semantics of the
language in which we can talk about those objects is given in section 7, and the
description of the semantics of command lines (commands followed by parame-
ters) will be explained in section 8. The way in which we produce those meanings
from those of the command names and the parameters in a compositional way is
explained in section 9. Finally, we offer some conclusions (section 10).

1. Compositionality

Let us first define the concept which will be in the centre of our attention through-
out this paper. The interpretation of a language can be said compositional if and
only if it obeys the Principle of Compositionality, which runs as follows:

1.1. The Principle of Compositionality
The meaning of a complex expression is a function of the meanings of its
constituents and their mode of combination.



2 1. Compositionality

This definition leaves it open whether ‘the meanings of the constituents’ may
depend on each other or on the function that we use to calculate the meaning of
the complex expression. However, it seems that the Principle of Compositionality
would be rather vacuous if we were to allow for such dependencies. That is, we
understand that the intended content of the Principle of Compositionality implies
a Principle of Independence:

1.2. The Principle of Independence
The meanings of the constituents of a complex expression are assigned
independently of each other and the function that yields the meaning of
the complex expression.

The reason why we propose to add this principle is that, as we will see shortly,
languages that obey the Principle of Compositionality may still be rather ‘non-
compositional’ if they fail to satisfy the Principle of Independence. In such lan-
guages, the meaning of an expression may vary depending on what it is a con-
stituent of.  As a result, very similar constructions (e.g., containing the same
expression in the same syntactic role) may be interpreted in heterogeneous (or
even unrelated) ways. We submit that this contradicts the intuition behind the
concept of compositionality.

Note that the interpretation of compositionality proposed here implies that
the meaning contributions of the constituents of an expression are constant, i.e.,
they do not vary from one construction to the other. This means a certain context-
independence as well, which many would deny. We conceive of this as a price to
pay for a reasonable concept of compositionality. In our approach, the context of
utterance (and the utterance-internal context of any sub-expression) can only play
a role inasmuch as both the meanings and the functions that combine them are
underspecified. That is, by virtue of their underspecification, contextual factors
(including the internal context, i.e., the presence of the others) may enrich these
meanings. This kind of mechanism does not contradict the Principle of Indepen-
dence, because it is not the meanings assigned that depend on each other, but
what they become later on.

It is easy to see that the Principle of Independence is not vacuous at all. The
interaction of meanings is by definition contentful, i.e., the Principle of Indepen-
dence prevents meaning assignments from depending on formal properties of the
context (e.g., the shape of a co-occurring constituent). Only genuine homonyms
(homophonous expressions with independent meanings) challenge this principle;
those have to be considered different expressions which accidentally are of the
same shape. So whether an ambiguity is due to an accidental surface coincidence
or a systematic semantic phenomenon must be determined independently.






