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Abstract

Zbiva is an open access online research data base for the archaeology of the Eastern
Alpsin the Early Middle Ages. The data base is the product of four decades of thoughtful
digital curation and is continually evolving at the data record level. As such, it is best
described by the concept of Deep Data. The authors deposited a subset of the Zbiva
data base in a persistent open access repository, Zenodo. This was necessary to ensure
stable reference, facilitate the reproducibility of the results, and promote data reuse
in their ongoing publication efforts. The deposited data cover the period from 500 to
1000 CE and are spatially restricted to present-day Slovenia, southern Austria, and a
small part of north-eastern Italy. The data set is particularly suitable for archaeological
GIS analyses.
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- Related data set “Zbiva” with Do1 www.doi.org/10.5281/zenodo.5761811
in repository “Zenodo”

1. Introduction

Zbiva is an open access online research data base for the archaeology of the
Eastern Alps in the Early Middle Ages (Pleterski, 2016). Currently it contains
data on 3,833 archaeological sites, 3,428 graves, 15,777 artefacts, and 11,596 asso-
ciated bibliographic units in more than half a million data base fields. As far
as the authors are aware, Zbiva is unmatched in Slavic archaeology. The only
comparable data set for Early Medieval archaeology is OpenAtlas (Filzwieser
& Eichert, 2020) with its affiliate, THANADOS (Eichert, 2021).

Zbiva has been actively developed since 1987 and its inception was deeply
rooted in the scientific context of the time (e.g., Stular & Pleterski, 2018). It was
conceived for the study of the so-called Carantanian-Kéttlach archaeological
culture. This means that its chronological focus was on the period from the
settlement of Slavs (as perceived in the 1980s) in the 6th century CE to the end
of the habitual deposition of grave goods in the 11th century CE. It contained
mainly data from the settlement area of the Alpine Slavs (as perceived in the
1980s), which includes present-day Slovenia, Austria, NW Croatia, and NE Italy.
For comparative purposes, selected relevant sites from neighbouring regions
and from prehistoric times were also included (Pleterski & Belak, 1995).

The main strength of Zbiva is that a small but dedicated team has contin-
uously curated it since its launch by collecting high-value reference data sets
and fine-tuning them to enhance scholarly output, for example, by regularly
scouring the relevant bibliography. Access to the latter is based on the sys-
tematically built and maintained network for the exchange of publications
between the host institution and all major relevant institutions contributing to
the subject (printed publications remain the main source of new information
on this particular topic). On average, 40 to 50 person days is spent on this task
per year. The existing data set is thus the result of four decades of deliberate
scholarly work and attentive curation, which is indeed a “thoughtful digital
curation” (Kansa, 2016).

The Zbiva data base consists of four parts: archaeological sites, graves, arte-
facts, and bibliography. The initial Zbiva 1.x, developed in 1987, was a closed
system based on a single Pc. Zbiva 2.x was developed in 2000 to facilitate the
transition to the Web. However, due to technical limitations, only sites and
bibliography (under the name Libera) were made available online at that
time. This makes Zbiva one of the oldest open access online archaeological
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data bases in the region. In 2016, the front end was migrated to the Zbiva 3.x
web application (Pleterski, 2016), which is based on the open source Arches
3.0 platform. It is a full-featured web-Gis application, and all content is search-
able via either full text or structured or map-based search. The Zbiva 3.x web
application was designed with highly motivated users in mind, who want
to search not only for structured information, but also for “hidden” knowl-
edge. The tools were therefore optimised for efficiency rather than ease of
use. Zbiva is available in Slovenian, English, and German languages, but free
text descriptions are only available in Slovenian (Pleterski, 2016; Stular, 2019,
2021). Zbiva 3.x will be available as long as the system can be technically main-
tained. Currently (2022), the entire back-end and front-end is being migrated
to a customised Zbiva 4.x, which was designed from the beginning as an
online and open access system.

Recent discoveries in the field of archaeology of the Slavs (Pavlovi¢, 2017;
Pavlovic et al., 2021) made it necessary to extend the chronological context of
Zbiva to include the fifth century aAp. Additionally, the data analysis of Zbiva
3.x revealed that the chronology of the archaeological sites is neither consist-
ent nor accurate enough for a regional study (Stular, 2019). Consequently, a
concerted effort has been made to expand the content of Zbiva to include
fifth-century sites and, more importantly, to enrich the data base with state of
the art information on chronology.

The enriched data are currently being analysed, and the results are in the
process of being published (Stular et al. [under review]). The subset of data
directly relevant to these publications has been deposited at Zenodo, the open
research repository of OpenAIRE and CERN (Stular et al., 2021). This was nec-
essary for three reasons. First, to ensure stable referencing in scientific publi-
cations; second, to facilitate reproducibility of results; third, we hope that this
will encourage the reuse of data.

The focus of this article is on the aforementioned data subset deposited at
Zenodo. The data set is described in the “Methods” and “Data” sections. In the
“Problem” section, we discuss the nature of the Zbiva data set, which we refer
to as Deep Data.

2. Problem
The FAIR Guiding Principles (Findable, Accessible, Interoperable, Reusable)
for the scientific data management and stewardship have become a de facto

standard in the research world, including archaeology. The main challenge of
data-intensive science targeted by these principles is to improve knowledge
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discovery from scientific data and other scholarly digital objects. This is
achieved by assisting both humans and their computational agents to discover,
access, and analyse these data (Wilkinson et al., 2016). However, implementa-
tion is very complex and compliance should not be considered a strict proto-
col, but rather a desirable goal (Dunning et al., 2017). Furthermore, very little
is known about whether data is re-usable and by whom (Wright & Richards,
2018).

The raIR Data Principles were developed primarily with data-intensive sci-
ence, and thus Big Data, in mind. However, in archaeology, so-called Deep Data
is much more common and is of interest in this article. The term Deep Data
describes data that is not very big, but semantically very rich, i.e., it provides
contextually rich information intended to provide a rich user experience. The
term Deep Data was proposed by analogy with the term Deep Web, which is
used to describe the vast amount of information that resides beneath the sur-
face of web pages (Szczuka & Slezak, 2013). The term Deep Data has also been
used to describe an approach where all the information available in the data is
fully exploited to gain knowledge (Belianinov et al., 2015).

A similar concept is Slow Data. Slow Data is primarily seen as a challenge
to the evolving narratives about Big Data. The term usually refers to the speed
of data transfer, data collection, and the like (which gives it a negative conno-
tation). In the context of the broader “Slow” approach, Slow Data is a resist-
ance to the displacement of knowledge by the pursuit of information in the
form of more and more data. At the same time, Slow Data is directed against
the belief in data as information rather than as elementary building blocks
from which information is derived. Its central concern, therefore, is to empha-
sise the creative act that is the creation and subsequent manipulation of data
(Huggett, 2022). In this sense, and viewed through the prism of bikw (Data-
Information-Knowledge-Wisdom; Ackoff, 1989), one could say that a data base
containing Slow Data, a “Slow Data-base”, is indeed an “information-base”, or to
some extent even a “knowledge-base”.

We fully endorse Huggett's reasoning. However, for the purposes of this arti-
cle we consider the terms Deep Data and Slow Data to be interchangeable and
we prefer the term Deep Data because of its positive connotation. Also, for the
purposes of this article, we define Deep Data as a data set that (i) may not be
big but is semantically very rich, (ii) is a result of thoughtful (long-term) digital
curation, and (iii) is founded on the belief that data are merely elementary
building blocks from which information and possibly knowledge are derived.
Deep Data can also be (iv) inherently transient.

Central to this article is that Deep Data are complex, contextual, and often
subjective. Consequently, their digital curation is very intricate. This intricacy
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is best explained in terms of archaeological chronology. The chronology of
the sites is key information for archaeological research. Behind the seemingly
simple data record (e.g., from 800 to goo CE) lies a complex, contextual, and
often subjective decision-making process. Typically, an entire scholarly article
is devoted to determining the chronology of a single archaeological site or even
a single archaeological artefact. Furthermore, the result is transient, as new
relevant data or new knowledge may lead to a change.

Let us consider a hypothetical example. With archaeological analysis of
artefacts from 20 graves a cemetery (archaeological site X) was dated to period
between 800 and goo cE. This information was entered in Zbiva. However,
subsequently 20 additional graves were excavated at the same cemetery, which
were dated to the period between 750 Ck and 850 CE. Therefore, the chronol-
ogy of the entire cemetery with 40 graves (archaeological site X) was changed
to be from 750 to goo CE.

Chronology can also be altered by an even more subtle factor, namely new
knowledge. For example, new knowledge in the form of scientific publication
provides different dates for the artifacts from the existing 20 graves, so the
“from” date is changed. In the case of the Zbiva data base, this type of change
is the norm.

The described process is different from, say, correcting or deleting corrupted
data caused by faulty measuring equipment. In our example, both “from 800"
and “from 750" are correct, each based on the data and/or knowledge available
at a given time. From a data management perspective, one could say that the
process of publishing Deep Data is ongoing and never final, as there are con-
stant changes at the record level.

3. Methods

As mentioned above, new discoveries made it necessary to expand and enrich
the chronological data in Zbiva. As part of a dedicated research project (see
Acknowledgements) the data enrichment was focused on a geographically lim-
ited subset of data: 1,105 archaeological sites located in present day Slovenia,
southern Austria (Carinthia, Styria, East Tyrol, parts of Salzburg and Upper
Austria) and a small part of northern Italy (the Trieste region) (see Figure 1).
Graves and artefacts were not part of this endeavour and are therefore not
included in the data subset discussed in this article.

To improve the accuracy of chronology each site was re-examined by an
expert using modern typochronologies based on Ci4 data (Pleterski, 20104,
2010b, 2013). New chronology is therefore an expert-based knowledge, rather
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Note: Marked in red; upper left corner Lat. 48.22015, Lon. 12.35667; lower right corner Lat.
45.29785, Lon. 16.41784.
FIGURE1  Map of the regional extent of the data

than data. The final data set is well suited for the study of the half-millennium
between 500 and 1000 CE, which is the stated aim of the Zbiva data base (see
Figure 2).

At the same time, the accuracy of location data was improved using maps
(historical and modern) and satellite imagery available through freely accessi-
ble web GIs applications. Additionally, the data set was enriched with meta-
data (e.g., the confidence level for chronology and location) and paradata (e.g.,
sources for dating).

Six archaeologists (domain experts) were involved in this process of knowl-
edge production. In total, they spent about 24 person-months on this task.
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FIGURE 2  Zbiva data subset

4. Data

— Zbiva, Early Medieval Data Set for the Eastern Alps (data sub-set), depos-
ited at Zenodo — doi:www.doi.org/10.5281/zenodo.5761811
— Temporal coverage: 500-1000 CE

Below are the general characteristics of the data set deposited in Zenodo
(Stular et al., 2021) in table form (see Table 1). A more detailed description of
the data set and technical details, i.e. rich metadata, can be found in the depos-
ited data set documentation.

The dataset consists of categories based on the particular needs of Early
Medieval archaeology. Perhaps worth mentioning is the inclusion of con-
fidence metadata (Loconf, Dateconf, Dataconf), which is not common in
archaeological data bases. However, given the characteristics of Deep Data, we
believe this metadata is extremely important for archaeological analysis.

The data set is deposited as a spreadsheet that can be used directly for many
different types of analysis. The format is particularly well suited to GIs analy-
sis. For example, the data can be used for space-time pattern mining following
the published G1s protocol (Stular & Lozié, 2022).

5. Concluding Remarks

We presented an open access online research data base for the archaeology
of the Eastern Alps in the Early Middle Ages, Zbiva. The article focuses on the
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TABLE 1 Description of data fields that were deposited to Zenodo

Field name Description Values
ID Unique identifier E.g. 10000052
Lon Longitude (WGs84), E.g.15,866800
decimal
Lat Latitude (WGs84), decimal  E.g. 46,420900
Loconf Location confidence 1—location of the nearest set-

tlement; 2 — location in part
of settlement or descriptive
location; 3 — exact, e.g. geodetic
measurements
Name Published name of the E.g. Stuki — Marof
site (in the language of
the country of origin, i.e.
Slovenian, Italian, German
or Croatian)
Datefrom  The earliest possible date ~ E.g. 640

(year CE)
Dateuntil ~ The latest possible date E.g. 800
(year CE)
Datetype  Primary source of dating o — no data; 1 — radiometric
information method, e.g. C14; 2 — typology of
artifacts; 3 — after peer reviewed
publication

Dateconf  Dating confidence, higher o - no data;1 - old publication;
is better 2 — typology by a Zbiva expert,

few finds; 3 — full peer reviewed
publication of the site according
to modern scholarly standards or
typology by a Zbiva expert based
on sufficient quantity and qual-
ity of artefacts, e.g., several grave
contexts

Position Position in the landscape o —no data; 1 - plain/flatland; 2
—rise/hill; 3 — terrace/ridge; 4 — in
water; 5 — in cave
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TABLE 1 Description of data fields that were deposited to Zenodo (cont.)

Field name Description Values

Sitetype Type of the site 1— burial site; 2 — stray find (no
context); 3 — cult site/church;

4 — castle/fort; 5 — settlement;
6 — hoard; 7 — other; 8 — urban
settlement

Settsize Settlement size o —no data;1— small, e.g. several
buildings; 2 — medium, e.g. around
10 buildings; 3 — large, e.g. many
buildings of different types and
functions.

Settype Settlement type o —no data; 1 — predominantly
agrarian; 2 — specialised, e.g. iron
production; 3 — central settlement,
e.g. proto urban with non agrarian
functions; 4 — urban settlement

Structyp Built structure type o —no data or unidentifiable; 1
— stone built; 2 — sunken-floor/
pit houses; 3 — ground or above
ground level (e.g. wooden cottage)

Cemetsiz ~ Cemetery size, 0 —no data; 1— up to 10 graves; 4 —

quantitative values 10—60 graves; 8 — 60—150 graves; 20
— OVer 150 graves
Cemetpos  Position of the cemetery o —no data; 1— adjacent to/in
in the archaeological church; 2 — without church; 3
landscape — with non-Christian-church cult
structures; 4 — in settlement

Cemetype Cemetery type o —no data; 1 flat; 2 — burial
mound(s); 3 — mixed flat and bur-
ial mound(s)

Cemethll  Is cemetery located on a o —no data or no; 1 - yes

hill?
Burtype Burial type o —no data; 1— skeletal; 2 —

mixed cremation and skeletal; 3
— cremation
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TABLE 1 Description of data fields that were deposited to Zenodo (cont.)
Field name Description Values
Datatype  Type of information o —no data; 1 - archaeological

record; 2 — written source; 3—
standing building (remains); 4
— oral tradition
Dataconf  Data confidence, higheris 1-stray find/no context; 2 —
better neither 1 nor 3; 3 — peer reviewed
publication of the entire site

data subset of Zbiva deposited in the Zenodo repository. Our main goal was
to support the publication of our data analysis. We deposited only the data
directly relevant to our current research in a spreadsheet format that can be
used for many different types of analysis. The entire semantically rich data set
is accessible on Zbiva. By data deposition (including rich metadata) we believe
we have significantly improved the FAIRness of the data, which we hope will
encourage re-use of the data.

However, we believe that this article has broader implications that are rele-
vant not only to archaeology, but also to digital humanities in general. We have
introduced the concept of Deep Data. Although this concept is by no means
new, it has not been used in archaeology or, to our knowledge, in the digital
humanities. By use, we mean that the concept is integrated into all phases of
research, from funding and data collection to analysis and publication. Deep
Data approach can produce many different rich and dense stories and create
narratives about the data itself because it is less intentional and more intuitive
(cf. Lupi, 2017; Strauss, 2018).
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