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In order to obtain a result having any
real value, it is not enough to grind out
calculations or to have a machine for
putting things in order: it is not order
only, but unexpected order, that has
value. A machine can take hold of the
bare fact, but the soul of the fact will
always escape.

Jules Henri Poincard
Science and Method (1909)

Many areas of research, archaeology only one them, can be
characterized as amassing great quantities of data on the one hand
and attempting to reduce it to an understandable set of
information on the other. For this task, the computer is a natural
and invaluable tool. In the specific area of archaeology,
computers are routinely used to synthesize large collections of
raw data through tabulations and statistics. Excavations
frequently report "computer—aided" research. Libraries can offer
aid in computer-assisted bibliographical searches although there
is as yet no organized computer-based search tool for archaeology.

Since computers are a major component of my work, both as an
end product (systems analysis for developing administrative
systems) and as a clerical tool (word processing, databases to
organize projects and even mundane "tickler" files to help keep my
life in order), and since my archaeological research long ago
incorporated the help of the computer, it was natural for me to
expect it to organize the assorted material I was gathering on
Italian Bronze Age sites.

At the outset there were certain tasks I knew were required:
facility for maintaining site detail, including names, information
on location (general and specific), chronology, material remains,
references, and museum collections. Freetext as well as specific
search fields were also requirements.

Over the last 18 months, I have developed a set of coordinated
files which enable me to keep track of prehistoric Italian sites
(over 1100 currently are in the files) as well as generate
reports, prepare for studies and discover where to look for
specific ideas. This set of files, referred to as the Databank, is
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the subject of this paper.

The project began with only limited aims - I simply needed to
list sites which I had already researched. Of course, associated
with these sites were to be a few pertinent facts - specific
assemblage type and various bibliographic references. Fortunately
I had at my disposal a data management tool, software called
Focus, which easily allows files to be developed and rebuilt.
Truthfully, I don”t know how many times I have restructured these
files, but at least a couple of dozen times. It is true, however,
that the larger the files become, the less often they are
restructured.

Although this product, Focus, is an easy tool to learn if you
are at all comfortable with programming or the idea of computers,
it can be deceptive. Even as an experienced computer professional,
I still find myself with problems. Because it is so “user-
friendly”, much goes on behind the seemingly simple commands
invokea, and that is the danger area. This paper, however, is not
about Focus, or how the databank was developed with a specific
product. Other software products are available, the merits of
which are outside the scope of this paper; my aim was not to find
the best product but to develop my archaeological research.

To date, there has developed a set of coordinated files each
itself a set of descriptors appropriate to its own specific
entity. The main file, called ITALY, is comprised of descriptors
concerned primarily with geographical, chronological and cultural
characteristics; it depends on CATALOG and MUSEUM for details of
bibliographical references and museum holdings (Figs. 1 and 2).
Each record in ITALY is a single site; each record in MUSEUM a
single museum; and each record in CATALOG a separate bibliographic
reference. Although designed specifically as a database .for
published site information, I have since added separate files for
excavation records (Fig. 3). This last group will doubtless
enlarge as time allows and need dictates. Since I am not
addressing the recording of excavation material, the discussion
will center on the first three files.

Before turning to these files specifically, it may be valuable
to consider briefly some general thoughts on systems analysis.
The needs of operating systems (in this environment, excavation
record-keeping) are quite different from those of decision-making
or interpretive systems, which are developed to provide a
foundation for a holistic comprehension rather than to provide
daily logs, reports and quantitative data pertinent to the
excavation process. The design of these two system types requires
entirely different approaches, although one must complement,
indeed draw from the other. One could argue that the differences
are no more than the differences between data and information
where data is quantitative, derived from measurement or
observation, while information is derived from data combined to
give useful knowledge. When raw data in an operating system is
selected and analyzed, the results are candidates for the
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interpretive system. (This information system, clearly, can only
be as useful as the raw data is sound and complete and the
analyses trustworthy.) The diffences between data and information
are fundamental to the design of computer-based systems for
archaeology (as indeed for any other area of research) and must be
kept in mind as systems are designed, developed and used.
Furthermore, information systems in general are best designed as a
function not only of use but user and context. For this reason,
the developing information system discussed below is driven by my
own interests.

Figures 1 and 2 present the files or databases from both
physical and logical views. Physical views are simply a
representation of the actual, physical set of files. Logical views
present conceptually how the records may be viewed. For example,
it is possible to consider data available by site (or record in
ITALY) which includes bibliographic references as well as museums
holding the material. On the other hand, it is possible to
consider a museum by the sites represented in its holdings (Fig. 7
for the former, Fig. 4b for the latter).

The two most important needs, often antithetical, are for free-
form text and easy search arguments. Much data can be reduced to
straightforward ideas which can be retained in code or table-
driven form. This use reduces space requirements in a file and
provides a set of specific choices for recording. For example,
regardless of whether a site is described as a hut-bottom or a
capanna or a settlement, it is clearly not a burial. Space can be
reduced through the use of a table which indicates habitation as
opposed to burial; more significantly, all habitation sites can be
easily retrieved through the search for a single variable. Table-
driven fields, then, reduce space requirements, enforce a more
consistent approach to record-keeping, and provide ease of search.
It is important, however, not to lose the distinction between hut-
bottom and settlement. Too rigid an adherence to codes alone does
not allow differences to be expressed. Eventually a balance must
be struck between classifiable information and free text -
encoding rules should be as infrequent as possible, since the
existence of a set of choices limits the description, and even the
interpretation of the information. Free text, on the other hand,
clearly limits quick retrieval: although it can be searched for
specific patterns, increases in time and dollar investments must
be expected. And even then it may not always be possible to find
the desired concept (particularly if no thought had been given to
it ahead of time). How many people call a cup a bowl, spell
differently, refer to tombs instead of a necropolis, habitation
instead of settlement, or house instead of hut bottom?

The list, of course, can go on ad infinitum. What has
developed here, and continues to develop, is a balance between
personal idiom and more rigid classification, where one can easily
retrieve all burial situations regardless of how the excavator
labeled them, or all occurences of assemblages which may be of a

certain cultural type (as long as the information has been
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recorded). In the context of Italian prehistory, this means, for
example, a site assemblage termed Laterza, Cellino, and even
Asciano by different archaeologists should be retrieved on a
search of any of those types.

Tables 3-5 show some of the encoding possibilities employed. A
quick glance will show that they are simplistic, intended only to
provide a framework, since the aim is not to have the computer
force an interpretaion but allow one.

The primary categories of information currently available in
ITALY are: geographical, chronological, artifactual, and
interpretive. Supporting roles are played by references and
museums, in turn supported by CATALOG and MUSEUM,

The geographical information includes area and province as well
as local names, and, if available, longitude, latitude and
sealevel. Associated freetext allows site peculiarities to be
addressed and described. Should there be interest in specific
characteristics (e.g., proximity to water, geological specifics),
this could be incorporated.

Chronologically, the information is currently divided into five
main groups: Neolithic, Early Bronze Age, Full Bronze Age, Late
Bronze Age and Iron Age. Neolithic and Iron Age are not further
subdivided, again, simply because of my current interests.
Although I am specifically interested in the Bronze Age, I have
not attempted a finer breakdown than the three broad periods since
this is still a poorly understood area (Italy in the Bronze Age).
The earliest part of the Bronze Age incorporates a period when
Neolithic characteristics are still observed and yet those from
. the later, Bronze Age are clearly developing. It is referred to
Eneclithic by many; others call the same period Copper Age since
evidence for some of the earliest metal working indicates a
possibly "pure® copper stage. There is not yet general agreement
on the existence of a pure-copper horizon over a long enough
period of time and a broad enough geographical area, I feel, to
justify an age called Copper. My preference is to group together
all assemblages which are outside of the pure Neolithic but do not
belong to the Full Bronze Age into the general period Early Bronze
Age: this includes those referred to as Eneolithic (or Copper Age)
as well as earliest Bronze Age. This Early Bronze Age
esssentially excludes any Bronze Age site which can be clearly
attributed to either the Full Bronze Age or the Late Bronze Age.
There are are still many gaps in our knowledge of this beginning
age of metal and I am more comfortable with this loose arrangement
until more is known.

The Late Bronze Age, in a similar fashion, is again used
broadly; within are found the assemblages which have been termed
Recent Bronze Age as well as those termed Final Bronze Age. Once
again, neither interpretation nor evidence is clear-cut. It is
within this broad group that we encounter Subapennine material,
which is clearly later than a pure Apennine context, as well as
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Protovillanovan, whose chronological (and cultural) relationship
to Subapennine is not well understood.

Within each of the five main chronological periods currently
employed, it is possible to assign a tentative relative
chronological order, to describe the assemblage and to associate
freetext.

Assignments to chronological periods are often supported by
relative or absolute dating criteria. There are facilities to
record these whenever available by specific type (e.g., Carbon
14,....) with associated freetext.

Artefacts can be recorded in detail in the related excavation
files, or in the file ITALY, in one of two ways: described
completely in free-form text in the interpretive/descriptive
section or in a more defined intermediate fashion, in free text
within a section assigned to its general class. The excavation
files allow specific detail to be recorded and easily recovered,
but for most sites this level of detail is unavailable or
unwarranted., The intermediate way readily answers a search for
general class but keeps down the overhead of recording details
that are available only skeletally. The use is determined by the
information available as well as the requirements of the
situation.

Bibliographical references which have been studied or are
simply known are an invaluable part of any research effort. The
main file, ITALY, has facilities to associate any number of
references with a record, that is a site. Because so many
references apply to more than one record, the full bibliographic
information is only retained once, in CATALOG, while a key and
specific page and illustration numbers are associated with the
record. Again, however, limitless freetext can be associated with
every reference~site interface.

To round off the information on any site, it is useful to know
where any or all of the recovered material is located. As with
bibliographic references, and even more so, one museum may be
associated with many site records. And so only keys are associated
with a site, while museum name and city reside in MUSEUM. The
interface between site and museum can also have limitless
freetext.

The main driving force is clearly the site record. And so the
file ITALY is considered the main file (Fig. 1). While museums
would organize their holdings differently, and libraries organize
their search requirements in another fashion, it is clear that
every situation should be approached from its main requirement., As
discussed above, the design of this system with ITALY as the main
file does not exclude a view of the total information from either
the CATALOG or MUSEUM perspective. Fig. 4 illustrates this
approach.
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Since the main file is ITALY, the site record, supported by the
extensive CATALOG and MUSEUM, can be quite bare bones. The only
space given to a record covers the primary names, geographical
data, and indicates the associated periods. Only if further detail
is required or available, whether chronological, artefactual,
interpretive or bibliographical, is space used. It is worth
repeating, however, that only through successive redesigns has the
set of files reached this level. It is also important, I feel, to
understand that these files were designed by a working
archaeologist, with specific requirements as well as a solid data
processing background.

Attached to these files are other minor files that I have
developed and retain - they are really personal clerical files and
are mentioned only to demonstrate the daily value of this project.
One file was built to maintain map associations for a specific
paper. Since close to two hundred sites appeared on the maps, it
was useful to have the computer do the work. There is also a very
small library file so that I know where a reference I have seen is
located. Simple daily tasks made easy with a powerful tool,.

The point of maps, however, brings up a major future/beginning
development. In the planning stage is an additional facility to
incorporate some form of automatic mapping. Through this I expect
to generate maps as research requires. This facility will
undoubtedly incorporate the use of extract files as well as
available mapping software - nowhere do I wish to develop software
if it exists; my aim has been, and will continue to be, to
interpret archaeological data.

Because these files contain as much information as is available
on a site (or rather, as I have had time to input), in many
occasions, a study may be hampered by the size of the file or its
basic organization. It is, however, a relatively easy task to
generate smaller, extract files from the parent file and to
perform statistical or tabulatory studies from these. Any expanded
mapping will first select sites based on specific criteria and
then generate a subset of information to feed into existing
mapping routines. In a similar fashion, study of the excavated
material from the Molise used files built from the parent set to
feed into standard statistical routines.

Although' this Databank remains to date a personal tool, the
development over the last year and a half convinces me that it, or
a similar version, could be developed to satisfy the needs of a
group of archaeologists. I would like to briefly discuss some of
the uses it has already: 1) reports, 2) interactive use, 3)
coordination with excavated records, and 4) statistical or
tabulatory studies from either ITALY or excavation records.

Table 2 lists the standard programs that have developed.
Reports are routinely generated as the files are maintained, and
include a basic site list by province (Fig. 5), an alphabetical
list by name and known variations of the name (Fig. 6), and a
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master list of sites and recorded detail (Fig. 7). This last
report is shown here ordered by province within region. A
necessity in any set of records is a key which uniquely identifies
each record. Since names may vary, repeat or often have lengths
ranging from 4 to 20+ characters, a made-up key was established.
No matter how many sites can carry a similar or identical name,
each one can be retrieved by its own key - there is, then, no
confusion of subsidiary or dependent information. The last
mentioned report, the master, can also be obtained for sites which
have a specific assemblage or culture type reported. Fig. 8
illustrates examples of this selection for Apennine assemblages
and bell-beaker (or campaniforme) ware. It is also possible to
generate a simple site listing (comparable to Fig. 5) for any
selection criteria required.

Standard reports on the support files are also routinely
generated. Fig. 9 shows museum listings by city as well as by
museum name. (As with the site record, it is good practice to
have a simple unique key associated with each record in the file.)
An additional, typical use of CATALOG is shown in Fig. 10, which
presents a listing of references in CATALOG by primary author, as
well as the results of a search of CATALOG for all occurrences of
references by a specific author, whether primary or not.

It is also possible to use these files interactively, that is,
whilé accessing the file directly through a terminal. Figure 11
shows two programs which allow this. The first searches the file
for any name containing a given word or spelling. After a listing
of all records which statisfy this choice, it is possible for the
initiator of the request to call up a specific record through the
second program by supplying the key. This feature was demonstrated
in May 1981 at the conference, Crossroads of the Mediterranean,
sponsored by Brown University and held in Bristol, R.I,, where we
arranged for telephone hook-up to the computer in Providence.

Figure 12 shows some examples of the basic reports generated
from the excavation files. The name of the site is, of course, a
part of the file ITALY and through coordination or cross-
referencing is associated with excavation records. Figure 13 shows
some sample reports: Figure 13a, an accounting of the general
assemblage characteristics by general period (Tables 4 and 5);
Figure 13b, a quick summary of the excavated materials from seven
sites in the Molise Valley. It is also possible to count the
number of records of a specific type of assemblage (e.g.,
Terramare or Apennine) by region or province if desired.

The purpose of these illustrations is to give an idea of the
possibilities available. Many reports simply support basic
research in this area, while a few may reveal some interesting
patterns. Clearly these abilities can only be useful if the
database exists and continues to grow. The larger these files
become, the more sites, specific characteristics and references
incorporated, the greater the value of the project.
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The more I use computers, the more I am convinced of the part
they can play in helping us interpret the raw data of archaeology,
to understand the world. Help is the operative word - if we
cannot open our eyes, we cannot understand; the computer is only a
tool, an extension of man“s mind and useless without the mind, its
results demonstrating the bare fact, not the soul.



Name

ITALY
CATALOG
MUSEUMS

o RS

Table 1: Files

No. of Segments No. of Records
8207 1126
1923 1209
86 86

Table 2: partial List of Programs (* illustrated)

CATUPD
SITUPD
TITUPD
MUSUPD
ABBUPD

ALPHASS

MASTER
PROVSITE*

SELECT
ASSELCT*
SITELIST*
SITDSPLY*
S ITS RCH*
ALPHA*

PERCENT
PERCENTL

PERCENT2
SITONT1

SITCNT2*
SITONT3

ABBRVRPT
ALPHAUTH
CATP RNTA*
CATP RNTN
MUSEUMS

SPSSOUT
SASBLD
DATALIST*
DECPRNT
FORMP RNT
HANDLES
MEASP RNT*
COUNTS *

Update CATALOG

Update Sites

Update title in CATALOG
Update Museum File
Update Abbreviation File

Alphabetical list of Sites by Assemblages
Reported

Master Report By Site Number

Master Report on Sites alphabetically
within Province

Master Report of Selected Sites

Report on Sites with Selected Assemblage

Basic Site List

Interactive Display of Site Information
Interactive Search for Site(s)

Alphabetical List of Sites by Names and
Variants

Percent of Sites by Type Across Period

Percent of Sites by Area by Type Across
Period

Percent of Sites by Type Across Period for
requested Area

Count of Sites in IDB by Area by Period
Across Type

Count of Sites by Type Across Period

Count of Sites by Area Across Period

Alphabetical list of abbreviations used

Catalog numbers by author alphabetically
Catalog Listing Alphabetically by Author
Catalog Listing by catalog number

Master Museum List

Build extract file for SPSS routines
Build extract file for SAS routines
Report of basic excavation record
Excavation material - decorated material
Excavated material - form/shape
Excavated materials ~ handles

Excavated material - measurements
Excavated material - counts



- 42 -

Table 3: Discussion Framework

General Discussion

Carbon 14 Dating Evidence
Thermoluminescent Dating Evidence
Relative Dating Evidence
Materials: Faunal

Materials: Floral

Materials: Worked Bone

Materials: Ceramic

Materials: Metal

Materials: Worked Stone
Reference Comments

Excavation Comments/Notes

Cross Reference Sites and/or Assemblages

Table 4: Chronology Framework

Neolithic Evidence

Early Bronze Age Evidence
Unspecified Bronze Age Evidence
Middle BRonze Age Evidence
Later Bronze Age Evidence

Iron Age Evidence

Historical Period Evidence

Table 5: Main Assemblage Groups

Burial, tomb...

Habitation, settlement, station...
Hoard

Sacred, religious.,..

Other
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Figure 1: Physical Views (Information/Interpretive Database)
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Figure 3: Physical and Logical Views (Excavation Record-Keeping)
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PA (72)
TRFO001 BOWNTESEI DI SERGO
PA(TD)

TANOOOT ECITEZSEI LI SPRGC
PA (78)

1270108 ISCHIA DI CASTRO
LAT010S ISCETA DI CASTRO
LOR0015 CA* DEI GRIX
LOR0016 SANT'ANNA DI
TRNOOD1 MONTES®I DI SERGO
050125 PITIGLIANC
7050126 PITIGLIANC
TOS0127 BANCIARG

YENOO13 PANE

PA(7S)

TRNOOO2 ROBAGFARO

PA (76)

ERROO71 BCETZ LECNI
LOED013 ISCLINZ D1 VARESE

PADUSA (68)
YEROO14 BONTE BADABOSA

PADUSA (72)
YEROO14 PMCETE HADMEGSA

RITTATORE (56)
TO0S0096 PIANCSA,
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1SCL} DI
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ERESCIA

TREETC

TRENTIO

rigure 4a: Sites Ex Reference
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Figure 4b: Sites Ex Museum
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T0S0112
T0s0113
T050118
T0S0115
TUS0116

. TUSON17

T0S0118
TUS0119
T0S0120
TUS0121
1050122
T0S0123
T050125
TUS0126
?0S0127
T0S0130
TUS0132
TUS0133
T0S0134
1050135
T0S0136
TUS0137
7050138
TUS0139
TOSOT40
TOUS0141
T0S0142
T0S0143
TOS0 144
TUS0145
TOS0 146
TUS0147
TUS0 148
TUS0149
T0S0150

BONTE
BCRTE
HONTE
HCNTE
RONTE
NCATE
HONTZ
RCNTE
BORTE
BCRTE

SITE

ARGENTARIO
ARGENTARIO
ABGENTARIO
ARGENTARIO
ARGENIARIO
ARGENTARIO
ARGENTABIO
ARGERTAEIO
ABGENTARIO
ARGENT ARIO

TONBOLO DI ORBETEZLILO
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PITIGLIANC

PITIGLIANC

RANCIANO
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ABR0027
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ABR0032
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3820036
APR0037
ABR0OO038
1BR0039
ABRDOUO

Figure 5: Basic Site List
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DEPOSIT
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CAPANNA
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Figure 6: Sites Alphabetically by Name and Variant
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Figure 7: Extended Site Reports
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Figure 8: Sites by Selected Culture Representations
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Figure 9a: Museums by City
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Figure l0a: Catalog by Author
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Figure 12: Excavation Report Examples
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