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Digital recording of excavations:

do we need data standards and common strategies?

Torsten Madsen

This contribution will outline what we should un-
derstand by data standards and common strategies
for recording digital information. Further, it will
argue what to avoid and whar to pursue in connec-
tion with these issues. My focus point is archaeo-
logical excavation, but the argument can easily be
applied to other issues in connection with muse-
ums, and thus be of interest to others than those
concerned with excavations.

Data standards

The concept of data standards refers to two differ-
ent areas of standardisation. The one concerns the
standardisation of description- and classification
systems for data to be recorded. This I will refer to
as standards of content. The other concerns the way
data will be recorded and stored in digital format.
This [ will refer to as standards of form.

It is seldom to see a clear differentiation between
these two areas. Normally they are considered to be
closely associated in the sense that content deter-
mines form. Actually it is two entirely different is-
sues without logical interdependence. It is there-
fore necessary that we treat and evaluate them inde-
pendently. In the following I shall argue that we
need to develop standards of form as a base for a
mutual co-ordinated recording of excavation data.
These standards must be of a nature that allows for
widely differing description- and classification sys-
tems. This is a necessity because standards of con-
tent must be avoided at all costs, I will argue.

Let me start with standards of content. Why
should they be avoided? This question brings us deep

into a long-standing discussion concerning the na-
ture and role of classifications in archacology.
Through more than 25 years of intensive discus-
sions it has become increasingly clear that it is nei-
ther possible nor desirable to reach consent on stand-
ard classifications. The debate came into focus with
a well-known paper by Hill and Evans from 1972
with the title “A model for classification and typol-
ogy” (Hill & Evans 1972). In this paper it is dem-
onstrated that classifications are always dependent
on the questions posed. With an increasing number
and variety of questions more and more diverse clas-
sifications become necessary to elucidate a given set
of data.

The key issue is the role that classification plays
in research. Is it a neutral objective tool that may be
used by the researcher to depict structure and quali-
ties of materials investigated, or is it a mean by which
the researcher may assign qualities, structure and
meaning to materials investigated? In other words
is it a passive or an active tool?

All claims for standards of content are logically
founded on the idea that classification is a passive,
neutral tool. Only if so, it may be argued, that uni-
versal description and classification systems can be
created that will produce independent, objective
results when applied.

The prevailing attitude in archaeology today is
that description and classification systems are the
means of the researcher to categorise and ro assign
qualities to materials, and then use these actively to
create meaning. Exactly what categories are created
and what qualities are assigned will depend on the
goals and attitudes of the researcher. Thus the choice
of description and classification in many ways will



determine the results obrained, and different choices
may well lead to different results (Jensen & Nielsen
1997)

Ifarchaeology, one way or the other, ends up with
standards of content in its recording systems the
research process is bound to fossilise. The sudden
jump in knowledge that a completely new way of
looking at data may lead to will be difficult to
achieve. Reproduction rather than knowledge gain
will become the rule. All experiences show that it
is very difficult to make archaeologists accept
standards of data content. Everyone thinks that
their own ways of looking at materials are the best
and most meaningful. Basically, the unwillingness
of archaeologists to accept standards is very healthy.
It shows the views of a researcher and nort a tech-
nician.

With standards of form it is different. The data-
bases we create for recording are basically just con-
tainers of the data we wish to record. The way we
design such a recording system should ideally be
independent of the content. Unfortunarely this is
never true in praxis. The rule is that the description
and classification systems used here and now will
determine the design of the database. As a conse-
quence, different databases for the same type of
material with designs based on different recording
and classification systems turns out to be logically
incompatible.

An important question in this connection is, if
this incompatibility is determined by the existing
database technology, or if it is determined by the
practice of database design. 10 or 15 years ago the
database technology was certainly a limiting factor.
Today it is very much less so. We may nor yet be
able to do all that we want to do, but it is obviously
more the practice of design than the technology that
constitutes the major limitations.

The traditional approach to design of database
systems s first to analyse the prevailing practice in
the part of the world of realities that the darabase
should depict, and then transform this practice into
a formalised database structure. This approach
works fine with administrative systems where pro-
cedures and standards of content by itself are the
central issues of the systems. It is not, however, an
acceptable approach in connecrion with research
oriented applications, where the goal by itself is in-
novation. In connection with this type of applica-
tion we should try to limit ourselves to a very gen-
eral level, when we design the structure of the sys-
tem.

The starting point for establishing a research ori-
ented recording system should be a general concep-
tualisation of data at hand. The design should pri-
marily focus on this conceptualisation, and not so
much on the different ways thart practice has devel-
oped in connection with the handling of these data.
With this starting point the aim becomes to create
a design, which is sufficiently general to accommo-
date different structures, classifications and descrip-
tions of data. We should try to reach a database de-
sign that contains no restrictions on data beyond
our basic conceptualisation of data.

Let us take a closer look at such an endeavour
and try to isolate some of the conditions for such a
design. My basis for doing this is work [ have car-
ried out together with Jens Andresen on a general
recording system for archaeological excavations
(Andresen & Madsen 1992, 1996a, 1996b).

Increasingly, it has become clear that the research
process can be viewed as a dialectic process between
a theoretical modelling on the one hand, where pic-
tures of the past are painted, and a data modelling
on the other, where observations are organised into
meaningful structures (Madsen 1995). The core of
the process is an interaction between these two kinds
of modelling with a continuous dialectic inter-flow
of information. Classifications and descriptions are
an integrated part of the data modelling process and
as such it is an active research component in its own
right. It is built into this process that we vary and
change our data models to be able to confront our
theoretical models with new and different dara struc-
tures. The moment we subside and accept a par-
ticular classification as everlasting the research proc-
ess stops. We thus need classifications and descrip-
tions to change continuously. Further we need al-
ternative competing and supplementary classifica-
tions to be available for any particular set of dara.
This leads us to a first demand for a standard de-
sign:

* Itshould be possible to classify data through more
classification systems at the same time. In princi-
ple the number of such classification systems ap-
plied simultaneously to any particular set of data
should be unlimited.

* Irshould be possible to add and change classifi-
cation systems “on the fly” while they are being
used for recording. However, the integrity of al-
ready recorded data should be enforced (i.e. it
should not be possible to delete description or
classification elements, if they are already in use).
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If we look at the structure of classifications it would
be unacceptable if these were limited to having all
classes at one single level. Most classifications are
hierarchical, but also more complex structures are
possible. The way classes are structured in relation
to each other is by itself meaningful, and it is hence
important that the classification structures become
implemented in the database in such a way that they
are fully operational. It should be possible to per-
form searches that are dependent on the classifica-
tion structures (i.e. find all instances that are not
recorded as subclasses of class x). This leads us to
our third demand for a design.

* It should be possible to incorporate tree-struc-
tures in the definition of the classification sys-
tems and use these to operate on the classified
data.

Archaeological data are to a high degree contextual.
They not only relate to each other somehow, but
the precise way in which they relate is meaningful
and important. Hence we should not only be able
to establish relationships between different records
but also be able to qualify and quantify the nature
of these relationships. A good example of what this
implies can be found in a paper by Costis Dallas
with the title "Relational description, similarity and
classification of complex archaeological entities” (Dal-
las 1992). Our fourth demand for standard design
then becomes:

* It should be possible to categorise and quantify
all relationships between recorded data.

For each class in a classification system it should be
possible to assign an unlimited number of variables.
It should be possible to define the variables using a
basic set of scales. Thus we should be able to define:
nominal scale variables with or without multiple
choice and with the possibility to separate between
alternative and dichotomy structures; ordinal scale
variables with rank order recorded; ratio scale vari-
ables with values recorded as points or intervals on
a continuos scale.

In addition to this we need to be able to define
how the variables associate with the structure of
the classifications rather than just with individual
classes. A variable assigned to a class should auto-
matically be assigned to all subclasses of this class.
What we should aim towards is heredity between
classes in a classification system with respect to its

descriptive variables. This lead us to a further two
demands for a design standard.

* It should be possible to assign an unlimited
number of description variables to each class.

e Inheritance between classes should be established
so that all variables of a class automatically exist
as variables of all its subclasses.

Creating a system, where the structure of the con-
tent is independent of the recording system, means
that we will have no foreknowledge of what kind of
data will be stored in the system. There is thus no
reason to create “‘code books” with definitions of
the content in the database, as these will change
continuously. Instead it is important that defini-
tions of content are kept together with the data in
the database. In this way the database will become
self explainable with respect to content. This leads
us to the seventh and final demand for a design
standard.

¢ All definitions of classification and description
systems used must be kept in the database, so that
all recorded data becomes understandable with-
out the use of external information.

One of the strongest arguments for standards of
content has always been that this makes it possible
to compare data from different recordings. If such
standards do not exist we will end in a Babylonian
confusion, where nothing can be compared or ana-
lysed together, it is claimed. As already mentioned
standards of content are not acceptable. The ques-
tion then is if everything as a consequence will end
in chaos. This need not be the case, I will argue, if
we carefully create design standards that will allow
comparisons regardless of content. Comparisons
may not always be meaningful to perform, but that
is another matter.

An outcome of the design standards outlined
above will be that regardless of whart content is en-
tered into the database it will all have the same logi-
cal structure and be stored with the same physical
structure. From an operational point of view every-
thing is comparable on database level regardless of
actual content. This leaves us with the problem of
concordance in the structure of content.

If the structure of various parts of content is very
different then comparisons cannot be made, and
neither will it be meaningful to make comparisons
since the point of departure and the aims for mak-



ing the different structures obviously has not been
the same. We should not try to force compatibility,
if it was never intended. Where the differences are
small and possibly only a question of different nam-
ing we can add a demand for thesauri to our design
structure.

If the administrative powers, as they invariably
will, demand standard classifications for certain
parts of data, this will pose no major problem, as
the design standard ensures that simultancous re-
cording by difterent parallel classification systems
can take place. A little extra work at the keyboard is
all it takes.

Common strategies

With common strategies we move into a completely
different area with no research based constraints.
We are here dealing with technical and not least
political issues, the most important of which is how
we store and secure our digital data for the future.
More peripheral, but still important, is if we can
further productivity and the use of digital record-
ing through the establishment of a common infra-
structure, and through the choice of hardware and
software solutions.

Digital storage

When we speak of storing digital data we will first
and foremost have to make clear the nature of the
computer medium. Digital information in elec-
tronic components does not have a stable physical
form, nor does it possess analogue qualities that may
be seen or heard. It exists as patterns of presence
and absence of electrical currents only. When the
power is cut off the data is gone.

To store electronic information it is necessary to
convert it into a more stable form, which can be
quickly generated, and from which the electronic
information can be quickly re-established when the
power is turned on again. Up until now the domi-
nating media for recording has been a surface that
can be magnetised either on tape or on disks. In-
creasingly, today optical media takes over the stor-
age role for digital information.

Both magnetic and optical media have the vir-
tue of storing the digital information as a more or
less direct copy of its electronic form, and hence it
allows the writing and reading of this information
with tremendous speed. Neither of the two types of
media are however physically stable when measured
with museum archival demands. Magnetic media

can only be expected to last a few years, while opti-
cal media will last a good deal longer, but in all
probability not as long as we would wish them to.

Confronted with this problem the reaction you
normally meet is that all information should be kept
in paper copy. If the digital data should disappear
this would be unfortunate but at least we would
have a paper copy. This, however, is neither expedi-
ent nor possible. First of all why use digital record-
ing if the end product is a paper archive? Secondly,
the analogue presentation of data on a piece of pa-
per or on the screen for that matter is not equiva-
lent to the digital data. It is an interpreted version.
If we should make a direct presentation of digital
data on paper it would have to be as a patterned
occurrence of small black dots. Thirdly it is only
possible to produce a reasonably correct interpreted
version on paper of digital information, if the dig-
ital information itself is more or less a direct trans-
lation of some information originally kept on pa-
per. It would be difficult for instance to give sound
and interpretable presentation on a piece of paper.
Nor would it be possible to give the content of a
complex relational database an understandable pres-
entation on paper, even if it is possible to write out
all its constituent parts.

The conclusion of all this is that the digital for-
mat binds. If we wish to preserve the information
that we have created in a digital format, then we
can only do this by keeping it alive in that format.
We must make sure that the representations of dig-
ital data kept on magnetic or optic media stay valid.
We must periodically read and rewrite them to make
sure of their validity, and we must keep more cop-
ies in separate locations to safeguard against acci-
dental destruction.

Keep the data alive

The danger of physical destruction of information
is however only one of the problems we have. Dig-
ital information is coded information and to de-
code it (rake it from a digital to an analogue for-
mat) we need both hardware and software that can
handle the digital format. The outdating that con-
tinuously takes place with both hardware and soft-
ware due to the fast development of information
technology gives us even greater problems. With
hardware it is a question of choosing the newest de
facto standards for data storage, whenever files are
copied from one media to another to safeguard
against physical destruction. This is a simple prob-
lem to solve. Worse, however, is the software side of
the problem. Here it is not a question of copying,
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but a much more complex one of converting data
from one format to another. If you record your data
today using an off the shelf software product, and
then do not touch the data any more, the likelihood
is high that in 20-30 years time you will not be able
to find a software product that can access the darta.

Again the conclusion must be that there is only
one safe approach, and that is to keep darta alive.
This means that every time a change in a dara for-
mat of the software product used occurs data has to
be converted to the new format. If changes occur in
the market, making the software product used mar-
ginal or on its way out, data has to be moved to
another and more viable product. This may be an
expensive and time-consuming process. It is very
likely that you have to go through a lot of work to
recreate the darabase structure in the new product
before data can be moved (Small 1997).

One of the purposes of museums is to record
and keep cultural history information for the fu-
ture. By changing to digital recording of this infor-
mation you engage with a media that poses com-
pletely different and much sterner demands to re-
sources, knowledge and organisation than do the
traditional paper filing. The questions therefore
become: 1) can we expect that cultural history mu-
seums with often only a few employees can fulfil
these demands not only now but for the safety of
the records for the future. 2) and is it rational that,
for instance, the odd fifty museums in Denmark with
an obligation to secure archacological information
must fulfil these demands, if it means that each one
of them has to employ a trained person to do so?

The answers are self-evident and the conclusion
must be that there is a need for a common strategy
to secure cultural history information in digital for-
mat. In a country like Denmark only a national strat-
egy is relevant. In this strategy it must be clearly
defined who has the responsibility for the survival
of data and how such a survival can be achieved,
including the creation of a system that makes flex-
ible recordings possible as argued in the first part of
this paper.

Systems, software & storage

The situation in Denmark today is that digiral re-
cordings have begun, but there is no strategy what-
soever. There is a well-defined recording system for
sites and monuments on a national level (DKC), a
recording system for objects in the National Mu-
seum (GENREG), an administrative system for
cultural history museums (DMI) that some use and
others do not; experiments with recording of tex-

tual information from excavations (IDEA), and no
qualified bid on how to handle digital plans from
excavations. It is to be expected, not to say it is cer-
tain, that the DKC office will be made responsible
for storing and maintaining digital information. It
is less certain, if there is political will and courage
to enforce a common strategy, and if so, how such a
strategy will appear, and not least if it will respect
the research demands for flexibility. If the latter is
not the case it is foreseeable that the strategy will be
undermined, as a lot of information recorded will
never reach the central archive because it cannot be
fitted into this.

The introduction of a centralised storage of dig-
ital data results in various practical problems, which
should also be addressed under the heading of com-
mon strategy. One such problem is the actual com-
munication between museums and the central au-
thority responsible for the digital information. It is
of course imperative that this communication is flex-
ible and efficient. Data should continuously and
automatically flow from the museums to the cen-
tral authority and at the same time the museums
should continuously and, just as automatically, be
able to draw on the information stored centrally.
Today there is in reality only one solution — the
Internet. It cannot be too much to demand that the
museums should be hooked up to the Internet in
such a way that even large amounts of dara can be
transferred at speed. Nor can it be too much to de-
mand that the central authority ensure an efficient
way of collecting and redistributing data via the
Internet. A common strategy for such data collec-
tion and data dissemination is a necessary but also
trivial political decision.

It is more problematic to introduce a common
strategy for the software to be used for recording,
analysis and storage of data. At first glance it may
appear to be a trivial technical decision. My experi-
ence over the years, however, shows that this is not
the case. Many users of computers are very con-
servative. When they have learned to use a program
they are in no mood to change to another. Often
they have had difficulties learning to use a compu-
ter, and when they have become familiar with a par-
ticular program they do not feel like starting all over.
Others take a completely different attitude. They
willingly try out new solutions, and if they find
better ones they are likely to change without hesita-
tion, and will not accept to be blocked by decisions
of common standards. The results are a high degree
of heterogeneity of software used, and little will-
ingness to convert to common solutions.



On the other side of the fence we find the tech-
nicians taking care of the computer systems. Natu-
rally they are very interested in establishing and
maintaining standards for software used. A high
degree of diversity gives them problems and a lot of
work, and as a consequence they are most often very
conservative, and do not like to see the systems
changed, which in computing of course is a futile
attitude. At my own institution, for instance, sev-
eral of the computer technicians have only recently
and reluctantly acknowledged the need to change
from DOS to Windows based programs, and they
have indeed received heavy support from those us-
ers who are still sitting comfortably with their
WordPerfect for DOS.

A common strategy for use of software calls for
mild pressure on the one hand as to what software
to use, and an open mind on the other hand to-
wards the recognition and acceptance of new and
better software solutions. At the same time the strat-
egy has to have a tolerance for individual prefer-
ences among the users.

Conclusion

It is almost 20 years ago that I was first introduced
to a computer in the shape of the Aarhus Univer-
sity main frame computer, which could be addressed
through punch cards and later through screen ter-
minals. It is less than 10 years ago that I began to
grasp what the development in personal comput-
ing could lead to in archaeology. It is only now that
I see 2 movement in archaeology towards a general
utilisation of the computer.

The last 10 years have in many ways been frus-
trating. In the beginning I was optimistic. I thought
that very quickly we would see a focus on the possi-
bilities of the computer in archaeology, and a seri-
ous attempt from the discipline to utilise it. It did
not happen. On the contrary I found indifference
and a lack of will by individuals to try to under-
stand the new technology, its potentials, problems
and limitations.

Will it change now? Does the de-facto spread of
computers into all corners of the field of archaeol-
ogy, and the fact that the most important raw ma-
terial of archaeology - its data — increasingly will be
stored in digital format, mean that archaeologists
now actively will engage themselves in a learning
process? We can hope, but there are reasons for pes-
simism. We can change our education systems and
make courses for the older generation as much as

we like. Only if the individuals realise that it is a
necessity for an archaeologist to have a well-founded
insight into information technology, and person-
ally seek this knowledge, will we see results. Progress
has been slow and still is. Even among new genera-
tions of students many are negative and dismissive.

Now, as information technology becomes an ac-
tive tool, and as our data shift from being presenta-
tions on paper to digital representations, it becomes
a serious problem to archaeology that lack of knowl-
edge and lack of established procedures invariably
will result in loss of data. The next 10-20 years will
show how serious the problem will be. However,
when Murphy strikes remember not to blame it on
the information technology.
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