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	 WHAT IS LONG DATA? 
Our common European history is largely shaped around 
an infinite variety of documents contained in historical 
archives scattered all around the continent. These state, 
municipal, institutional, industrial and private archives 
constitute the core of our cultural heritage and are the main 
source of information about our Past. But this common 
memory is still mostly out of reach, difficult to access and 
almost completely not interlinked. It is our duty as Italian 
and European scientist and humanists, not only to keep 
track and preserve this heritage for future generations, but 
most importantly to make it accessible and explorable by 
all citizens. To achieve this goal we need to develop a ‘new 
science of Long Data’, a new approach to historical sources 
and archival information which allows a revolutionary 
kind of cultural heritage experience, and at the same time, a 
more integrated ability to perform scientific studies on this 
immense, mostly uncharted, database.
In the middle of a deluge of Big Data1 production from all 
over the globe, our capacity, as Europeans and Italians, 
of having coherently organised Long Data spanning 
thousands years of history is unique. Moreover, historical 
archives contain extremely well organised and verified data 
(as opposed to current Big Data) which encodes the true 
multifaceted history and cultural heritage of Italy, Europe 

1	  Big Data refers to a set of algorithms and techniques used in the 
analysis of large databases such as those that have become available since 
the advent of the internet, mobile phones, social media, real time financial 
markets, etc.
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and the Mediterranean. In fact, Long Data is the intangible 
record of our Past that complements the tangible reality of 
our archeological sites, monuments, museum and cities. In 
this respect, Italy stands out as one of the most (if not the 
most) Long Data rich country in the world. 
	 The Long Data2 approach aims to create the basis 
for the study of history from a macroscopic perspective, 
complementary to the microscopic perspective usually 
adopted, always starting from the original sources and 
using the most modern techniques available to deal with the 
analysis and transcription of historical records. The new 
science of Long Data utilises Artificial Intelligence and Big 
Data —but respecting and integrating traditional archival 
and historical practices— to perform tasks that where 
before considered impossible, like the transcription and 
analysis of a whole archival series or even the interlinking 
and modelling of all the information contained in one or 
more historical archives. Long Data combines methods 
from Digital Humanities and quantitative sciences, 
like Complex Networks and Economics, to model and 
understand the historical development of our Societies, as 
well as the evolution of Language and Culture across the 
centuries.

2	  With Long Data we refer to the study, using adaptations of Big 
Data techniques, of databases that have a particular temporal depth, such 
as state archives, and are therefore of historical relevance. Another crucial 
characteristic of Long Data is the particular attention to the curation and 
validation of the datasets representing historical sources.
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Mapping the structure of Archives
Archives are generally structured in a hierarchical way that reflects the  
underlying operation and organisation of the institutions that created them 
(apart those archives that have been, a posteriori, completely restructured 
according to a different organising principle). Here we show a dendrogram 
map of the ASVe with over-impressed the names of the major archival fonds.
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Long Data in action
After digitalisation, Artificial Intelligence is first trained on sample 
pages prepared by expert palaeographers and then used to automatically 
transcribe all compatible documents, which are successively validated by 
historians; feature extraction (people and locations in the example) follows 
document segmentation and dating (Big Data techniques); the resulting 
data is organised in a temporal multi-layer network that fully represent the 
information contained in the archival documents considered (Science of 
Networks approach).
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	 There are two fundamental distinctions between 
Big Data and Long Data to keep in mind: firstly, the 
former is wide (a lot of data collected daily) but thin (only 
few decades of records available since the advent of the 
Internet) while the latter is relatively small in terms of 
quantity but extremely deep and long in the time dimension 
(oldest data is more than a thousand years old and archival 
series stretch uninterrupted for centuries). Secondly, Long 
Data is much more precious than Big Data (it’s mostly 
encoded in century old manuscripts) and rare (in greater 
part it is concentrated in very few archives); for this reason 
much more effort is devoted to its management. Long Data 
is processed following the standards of the humanities for 
historical sources and represents concrete cultural heritage 
in digitised form.
	
	 Due to the sheer size of the information present 
in our archives, and to the complexity of the transcription 
process as well as to the limitations imposed by traditional 
methods, only a small fraction of archival documents has 
been systematically integrated in our knowledge base (for 
example in the case of the Senato fond at the Venice State 
Archive (ASVe) only less than 1% of the documents have 
been transcribed). These order-of-magnitude considerations 
indicate that probably ‘we do not know the past as well as we 
think’ since the vast majority of historical data (in particular 
quantitative data) has yet to be studied. The main scientific 
goal of Long Data is exactly to fill this gap and furnish to 
historians and researchers from all fields a comprehensive 
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Temporal multi-layer network
The information contained in archival documents is naturally described by 
a temporal multi-layer network linking documents, people, locations and 
any other relevant quantitative or semantic data; this network structure is 
the basis for new integrated instruments for scientific studies and cultural 
experiences. In the figure deliberations from the Senato-Misti series 
(represented as blue dots) are connected to the people (red triangles) and 
locations (green squares) they (implicitly or explicitly) mention. The “regesto” 
of deliberation n. 804 of register XXXI (dating August 1364) is shown as an 
example of additional data characterising a node.
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access to archival sources upon which construct a complete 
and quantitative picture of our Past.

	 VENICE LONG DATA
Venice, with its many historical archives, libraries, 
museums and private collections, and due to its unique 
place in European and Mediterranean history, is the natural 
place where to start the systematic development of the new 
science of Long Data. In particular, the Venice State Archive 
(ASVe) stands out, for the depth and length of the data it 
contains (over 80 kms of shelves and over one thousand 
years of uninterrupted collections) and for the quality of the 
conservation, as one of the most Long Data rich places in 
the entire World.
	 Venice Long Data is an interdisciplinary research 
project that aims to address historical research from a 
quantitative point of view, relying, in the Venetian context, 
on the historical databases offered by the ASVe and the 
other archives situated in the lagoon, using techniques 
from Artificial Intelligence, Big Data and the Science 
of Networks. The dual scope of Venice Long Data is to 
create a historical meta-database representing a fully 
transcribed, interconnected and searchable digital version 
of the venetian archives; and to create the basis for a 
quantitative study of the history of Venice, Europe and the 
Mediterranean.
	 On a greater scale, ‘Italy is a Long Data rich 
country’. Its complex of more than fifty state archives is 
an inestimable source of Long Data that has, to date, only 
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been superficially scratched. The Long Data revolution is an 
opportunity to ignite a renaissances in the way we approach 
this immense cultural heritage and a means to rejuvenate 
archival and historical research into a full fledged 21st 
century science.

	 TIMES ARE MATURE FOR LONG DATA 
We can achieve the goals promised by the Long Data 
revolution because times are mature to combine several 
key state of the art technologies in the Digital Humanities 
that have been developing in the last two decades. First 
of all, digitalisation is now fully employed thanks to 
the advancements made possible by fourth industrial 
revolution and is common practice in most archives; 
second, the advancements of automatic transcription 
of ancient texts has seen manifold improvement due to 
the world wide advancement of Artificial Intelligence 
technologies; third, Natural Language Processing and 
Semantic Web technologies have became mature enough 
to be applied to complex language data as those of 
century long archival sources. In addition, we can apply 
quantitative methods of analysis steaming from the 
Science of Networks, which, for example, suggest the 
use of temporal multi-layer networks as a natural way to 
represent the information encoded in an historical archive. 
The effort to coherently combine all these advancements 
has now become urgent: times have come to start studying 
our Past in a quantitative and “document driven way”; to 
systematically “back-up” our archives to better preserve 
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them; and to create new ways to disseminate the stories 
they contain. 

	 MULTIDISCIPLINARY
Long Data has the potential to empower a new generation 
of humanist and scientists. It can set the stage for an 
interdisciplinary study of history where Network, 
Economical, Social and Historical sciences join forces 
to give us a new perspective on our Past. Many fields are 
integrated by the Long Data approach: Beni Culturali for 
the management and preservation of cultural heritage as 
well as the organisation of archives; Digital Humanities 
and Archival Sciences cover the process of digitalisation, 
access and storage of archival and artistic sources, as 
well as the fundamental role of setting the standards of 
digital preservation; Informatics for the application of 
Artificial Intelligence to automatic transcription and for 
the extraction techniques needed to convert language 
data into structured data, as well as for the more standard 
role of creating and maintaining the databases encoding 
cultural heritage; History to define and overview the general 
methodologies of Long Data, to validate the transcription 
process and to certify feature and meta-data extraction; the 
Science of Networks and Economics to furnish modelling 
tools and to perform quantitative analysis; Linguistics for 
the study of language and cultural evolution; last but not 
least, the role of Communication Sciences and Information 
Design for dissemination and outreach, combining state-
of-the-art infographics with an engaging storytelling 
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and modern media. This (clearly incomplete) list of 
complimentary synergies shows that Long Data stands as 
a candidate to incarnate the convergence of humanities 
and quantitative sciences, with the potential to unleash a 
revolution in how we approach, think and disseminate our 
common cultural heritage.

	 OUTCOMES AND BENEFITS OF LONG DATA 
In conclusion, the benefits and outcomes of an extended 
Long Data treatment of our historical archives is manifold 
and affects positively the whole system of cultural heritage 
as well scientific research in the humanities. The most 
relevant points are summarised as follows: 

	· Long Data techniques allow the extraction of all 
qualitative and quantitative information contained in 
our archives, including non-numeric language data 
and implicit information encoded in the structure and 
interlinking of the archives;  

	· Long Data offers a way to make a digital backup of our 
unique sources (just imagine the irreparable cultural 
heritage loss if fire or flooding affects an archive like 
the ASVe) and a way to construct online infrastructures 
for research that go beyond mere photographic 
digitalisation;  

	· Long Data allows the reconstruction of missing 
information by exploiting the inherent redundancy built 
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into archives and ways to overcome the language barrier 
in the humanities (for example by automatic translation 
of meta-data and document summaries); 

	· Long Data stands as a candidate to incarnate the 
convergence of humanities and quantitative sciences, 
which will unleash a revolution in how we approach, 
think and disseminate our Past and common cultural 
heritage;  

	· Long Data is a solution to the limitations imposed by 
global pandemics like Covid-19 that hamper scientific 
and historical research allowing complete online access 
to archival sources; 

	· Long Data fosters tourist and creative industries by 
making accessible to the general public the richness of 
our cultural heritage through innovative storytelling and 
engagement; 

	· Long Data offers lessons from the Past that are relevant 
to our decisions on topics like climate change, pandemics 
and migrations. 

It’s definitely time to start the Long Data revolution and 
make our rich Past a driving force for an even more 
prosperous Future.
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