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My naïve view of archeology:

How to make sense of the objects left 
by previous cultures?
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Goal:
Sharing of Results

The results, i.e. the data which 
represents what you found, should be 
shared. 
For sharing, an agreement of semantics 
is required, which is difficult to achieve 
across disciplinary boundaries.
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Overview

1. Sharing of results
2. What is an Ontology
3. Tiered Ontology
- what exists?how?
- the result of point-observations
- the world of physical objects with 

properties
- social constructions
4. Conclusions: separate the different 

forms of “existing” and “knowing”



11/14/09 

Data Exchange and 
Interoperability

To exchange data and use it 
meaningfully, 
one must understand its semantics.

Semantics is in 
• data values and 
• data structures.
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Levels of Data Exchange issues:

• Translation of data structures to integrate 
data in the target database (this is mostly 
the goal of the CIDOC CRM)

• Translation of types, if these do not agree 
completely 

–definition of adult, poor family etc.
• Identification of individuals represented in 

multiple forms
–Elizabeth II (first for Scots)

• Translation of measurements and properties 
– Meter to feet
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An Ontology is

a formal representation of a 
conceptualization of the world. 
          or,
a set of logical axioms designed to 
account for the intended meaning of a 
vocabulary
          (after Guarino, Gruber)

This is modern, information system 
oriented use and covers a philosopher's 
Ontology and epistemology.
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Fundamental Ontological 
Commitments as Ordering 
Principles

Ontology proper explains how things 
exist (ontos. gr. to be). 
Ontological commitments describe the 
fundamental assumptions about the 
world; they necessarily true and provide 
therefore a (the only?) universal 
ordering frame.
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Ontological commitments 
Information Systems use:

• There is one (and only one) shared physical 
reality.

• Physical reality is 3 dimensional and evolves in 
time.

• The physical reality can be observed and 
changed by cognizant agents.

• Nothing exists outside the physical reality.

• Matter persists and material objects are (from 
creation to destruction) permanent and always 
at one location.

• All our knowledge about the world results from 
observations.
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Ontology of Observations

Observations of physical properties at 
points are possible, at time 'now'.
           v = p (x,y,z, t)
• Physical observations are never 

perfect.
• Units for measurements are 

conventional, but can be objectively 
reproduced.
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Ontology of Objects

Cognizant agents organize their 
knowledge of the world as  objects with 
properties. 

Objects are formed to have 
permanence.
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Small, Movable Objects are 
Prototypical

Human interactions is first with  small 
physical objects. They have 
permanence, have at any time a specific 
location...

Geographic objects  and temporal 
objects can be limited in various ways.
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Objects are part of the human 
conceptualization, not of reality!

Not everybody agrees on
• the boundary of Austrian mountains or 

• the city center of Innsbruck  (or the duration 
of summer vacations) 

Property values of objects depend on how the 
boundaries are drawn!

Measurements of property values of objects 
are influence by the precision of boundary 
determination and imperfections of point-
property observations.
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Closed loop semantics

Object definition and actions applicable 
to objects with their observable results 
define the semantics (up to isomorphic 
mappings, e.g. between human 
languages)
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Ontology of Social Reality

Humans give social meaning to objects:
X counts as Y in context Z (Searle)

e.g. pieces of paper count as money (in 
a context)
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Socially constructed objects and 
operations are grounded

All social objects are (directly or 
indirectly) related to physical objects.

Properties of socially constructed 
objects:
• are observable without error
• change instantaneously
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Reflection: Understanding 
Actions

Mirror neurons recognize actions of 
other as if they were our own. 
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Affordances

Objects have properties which permits 
actions. 

Human seem to perceive these possible 
actions – called affordances – directly 
(i.e. unconsciously).



11/14/09 

Perspective

Humans understand the (visual) 
perspective of another person and can 
transform between perspectives.
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Intentions

Humans construct other humans a 
similar to themselves: with a mind, 
goals etc.
We assign to other humans intentions, 
based on how we would have acted and 
reacted.
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Conclusions – What can be 
learned?

• Reality comes in different tiers of 
'existence'. 

• Respect tiers of existence in 
representing your observations:

–Include in your record what is most 
objective (physical object with physical 
properties)



11/14/09 

Separate physical observations 
from your inferences: 

• Classification of objects
• Social reality
• Assumptions of intentions

Your interpretation is important, but it 
may change over time or not agree with 
other interpretations.
Integration of data is simpler if you 
include the 'objective' aspects to 
facilitate comparison of your 
conclusions.
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