The word information, in this theory, 1s used in a special
sense that must not be confused with its ordinary usage. In
particular, information must not be confused with meaning.
In fact, two messages, one of which is heavily loaded with
meaning and the other of which is purely nonsense, can be
exactly equivalent, from the present viewpoint, as regards to
information. It is this, undoubtedly, that Shannon [16]
means when he says that the semantic aspects of
communication are irrelevant to the engineering aspects.
But this does not mean that the engineering aspects are
necessarily irrelevant to the semantic aspects.

Warren Weaver, 1949. Recent Contributions to the
Mathematical Theory of Communication, p. 99
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D ata . Geographical map of the London Underground (circa 1932)
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A canonical-correlation graph. The graph holds two patterns (the dark is the positive, the white is the
negative) -- identifying a single statistical relationships between variables of the operational environment
(Xs) and modes & settings selected by pilots in the study (Ys).
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Integration.

The “Aldgate Triangle”. a complex of several stations, including the Bank and Monument
stations that are connected through an escalator. The figure is a sketch by Harry Beck from
1965, showing four different solutions for this difficult integration problem.
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The current (2006) Underground Diagram.
Beck’s organization scheme for the London Underground turned to be flexible enough
to accommodate all the new stations and lines that were added since the diagram‘s

inception. It currently supports the prototype of the future diagram which includes several

additional lines.
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A conceptual framework. The pyramid in the figure has four levels: (1) extraction of signals from
the system and its environment and turning them into data; (2) abstraction of data into corresponding
information; (3) integration of information into geometrically coherent structures so as to show
meaningful relationships, supporting knowledge and understanding; and (4) organization of these information
structures in order to create order and a sense of wholeness.

ComMamiiokl of THE LINES OF 4
FEmaLE FIQURE M THOSE OF A

AMPHORA

_ LOCAL (RELAXED)

SYMMETRY

graph. Each one of the four
concentric rings holds two patterns
(the dark is the positive, the white is the
negative) for an overall total of eight patterns — T
identifying statistical relationships between vari- ‘%

¥ - Canonical Correlation

ables of the operational environment (Xs) and et
modes & settings selected by R : 3 a7
: f ¥ pCanonical Correlation a Q) é}
pilots in the study (Y's). 5 | of second circle o? o 2 49
¥ 7 Camanical Correlation R, {é L“' g R
3 of third circle %\._ i Q I . .= @
¥ Camenleal Correlmion Eo » 4 l.h-{)&\ I H 0 : :.‘:
3 | of innce cirele v D = & Taon - -'F .
1| AR “L"-Q" ! 0 E :”ig;n- | J aﬁ; '
I e TELS [ o1 ":ir}I" 7 'f‘:_ s -
' i ‘@ - o ﬂ#{ ) -2 ph ke
Figure | A caronscal comelatson hescgraph -0 %8) shomwing i s 3 o et {
1y pari s (the dark o the podatece (he whits s the aegabie) betaem -2 et et I' Haedie 23
operahona anvronemont () and mods sdocton(y) -3 -3
EERIENE: S =l B L T BT L
oo conbmsnenali 01072 95% contdence ntrval: 078 087 50, o tidence interval: 087 - 0,90 ;

Early.

Initial design: No composites of individual variables (only a global composite for the five
variables of each engine. This is the structure that corresponds to the current version of
the dataset
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Version 1: allowing for composites of (selected) pairs and triplets
(no left/right comparison and no link to related subsystems)
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Final.

Version 3: allowing for links with other system. In this case the left
engine is liked with the pressures indications provided by the
hydraulic system. P—
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