


4Science role in the Open Science and DSpace community

Certified Platinum 
provider and main 

contributors of 
DSpace

Our goal is to 
anticipate the future 

making it more 
accessible

4Science created and 
maintains DSpace-CRIS 

Experts in the field 
and enablers that can 

help with any 
situation

At 4Science We are driven by serving the open knowledge ecosystem.

Open knowledge
empowering open access, 
supporting open science, 
advancing open scholarly 

communication.

FAIR data
Our solutions enable your 

data to be Findable, 
Accessible, Interoperable 

and Reusable

Interoperable 
solutions

ORCID best Certified Service 
Provider, 

Datacite Registered Service 
Provider, CERIF enablers, IIIF 

open standards

Compliance & Quality

OpenAIRE guidelines, 
Certified Platinum Providers 
of DSpace, ISO 27001:2022, 

ISO 9001:2015

Security
Battle-tested solutions, 

secure by design; Trusted 
Providers of the Cloud 

Security Alliance



Certifications

4Science brings a high level of assurance to the services it provides for its clients. 4Science is 
the DSpace Certified Platinum Provider with the highest number of certifications



Clients that trust us



GLAM
We designed a state-of-art solution that 
fits with your needs and standards



…with flexibility: we adhere to the standards YOU 
choose 



cultural heritage material cannot be analyzed without its 
CONTEXT

CONFIDENTIAL

•Cultural data can be fragmentary, partial, biased.

•Scholars and cultural heritage professionals have to be able to 
correlate different data sources, to better investigate the 
articulation of historical phenomena and of the 
transformation processes that affected human history and 
culture.

•Digital Cultural Resources have to be analyzed together with all 
contextual information needed to answer research questions, 
such as:

• (cultural, social, economic, technological…) production 
context of a document/object

• contextual associations at different levels and scales (spatial, 
temporal, functional, etc.)



…context that can be efficiently explored with a digital library 
solution!

To move such an approach from theory to practice we need infrastructures 
and tools for integration, analysis and storage of digital data and resources.

Today most of the digital cultural resources and data are in the Digital 
Libraries.

Digital Libraries should provide tools for:

• modeling, visualising and analysing information, both in a qualitative 
and quantitative way, as well as collaboratively working on it

• highlighting the relationships between data at different scales and the 
network of contextual relations in which historical sources are involved

• to enter the daily workflow of historians, archaeologists and humanities 
scholars.



DIGITAL COLLECTIONS: ENABLING NEW IMMERSIVE 
EXPERIENCES

An extensible model to define a 
network of relationships to be 
discovered, browsed and studied.

Links are made between digital 
objects and an overview of 
artistic productions, thematic 
routes, historical paths…

…and all this allows to explore for real 
the contexts (historical, geographical, 
cultural) of the browsed digital 
objects.



From Digital Records to Digital Cultural
Landscapes

Beyond Digital Library Boundaries with DSpace



Theoretical 
approach

• Need to reconstruct an information 
context around our data based on 
relationships at different levels

• Our approach has been improved and 
refined due to user input and feedback



Digital and the fragmentation risk

• "Where is the wisdom we have lost in knowledge?
• Where is the knowledge we have lost in information?"

• Where is the information we have lost in data ?



Information decomposition is (and must be) only a first 
step, with a view to its re-composition and enrichment to 

arrive at the production of new knowledge



Digital Libraries are the main 
tools, in the Humanities, for 
arriving at re-composing 
knowledge and at extending it



The Cultural Heritage Ecosystem
• We need to seize “the opportunity provided by 

digital to create an ecosystem for cultural heritage"

• The cultural heritage ecosystem should be able to 
manage digital relationships among different
objects: to model them, to describe them, 
to interpret them, to communicate them.



•Extending DSpace 
for Digital Cultural 
Heritage 
Management



Why DSpace?

• To achieve the outlined goals and build a 
state-of-art Digital Library Management 
System, open source software is preferable.

• Development of open source software gives
an effective way to create Digital Library 
Management Systems with a small financial
investment.

• Looking exactly at sustainability, among the 
most used open source Digital Library 
Management Systems, we chose DSpace.



Why DSpace?

• DSpace is an Open Source Digital 
Asset Management System, 
allowing out-of-box to:
• capture and describe digital

objects using a submission
workflow module, or a variety of 
batch ingest options

• distribute digital assets over the 
web through a search and 
retrieval system

• preserve Digital Assets over the 
long term



Why DSpace?

The system is based on the specifications of the 
OAIS (Open Archival Information System) for Long 
Term Preservation and is able to manage the whole
"life cycle" of a digital object in terms of "Digital 
Curation", by means of:

• Metadata creation according to different standards
• SIP (Submission Information Package) import and validation
• AIP (Archival Information Package) creation
• AIP export
• Digital resources dissemination (also by means of the OAI
• PMH)
• Digital object history management and integrity check



Why DSpace?

• It is also used as a digital
library to store, preserve and 
disseminate digital cultural 
heritage.

• A fairly large part of the world 
cultural and scientific heritage
is already managed, accessed
and preserved using DSpace

• It makes sense to enhance a 
system already widely used
rather than propose to migrate 
data to new platforms



• DSpace has been extended for managing Digital Cultural Heritage

• IIIF based add-ons have been developed for curating and exploring digital objects

• An extended and extensible data model has been modeled to display contextual
relationships at different levels and to manage different metadata schemas and 

conceptual models



Managing Galleries, Libraries, 
Archives, Museums
Ancient and modern books, archival fonds, 
journal fonds, museums objects, documents, audio, 
video, maps …

Cultural Heritage materials can be explored in an integrated way, 
without loosing domain metadata standards granularity

The applications can be extended to map further domains 
(tourism, botany…..)



Bibliographic 
standards



Archaeological 
standards



Scientific 
Museums 
Standards



Archival Standards



Botany 
metadata



Integrated with the 
Getty Vocabularies



Image International Interoperability Framework

• In the last years IIIF became the “de facto” standard for 
presenting, navigating and delivering digital images on the 
web all over the world.

• It defines several APIs for providing a standard method for 
describing, analysing and sharing images over the web, as
well as "presentation-based metadata" about structured
sequences of images.



An ecosystem 
built on IIIF

We developed 3 add-ons to 
"enrich" the IIIF 
experience.

• Image Viewer
• Document Viewer
• OCR & Transcription
The 3 add-ons implement

several curation task for 
an easier digital resources
management



Comparing different contents on 
the Virtual Desktop

Experience an immersive journey 
outside repositories boundaries.



Image Processing: 
analyzing images



Web Annotation



Forbid Bitstream Download



Modeling Structural
Metadata

• Structural Metadata can be 
uploaded in batch:
• using the Simple Archive 

Format
• using an Excel file



TOC Management in 
Mirador

You can explore the Table of 
Contents by means of 
Structural Metadata using the 
IIIF manifest:
a JSON file describing the 
structure of IIIF object



The OCR & Transcription Module
Allows to extract text 
from images and index it



Complete OCR management

• By means of its curation tasks, the module is able:
• to extract OCR from images
• to index the extracted text



OCR & Transcription module's curation tasks

Extract

Extract text (hOCR) 
from images

Send

Send OCR to the 
annotation server

Consolidate

Consolidate hOCR 
for the fulltext 
indexing



Integrating metadata and extracted text: the 
OCR text is indexed



Video/Audio 
streaming

• Allows streaming of 
video and audio content 
uploaded to the 
repository with the use 
of a solution based 
entirely on open source 
components.



The data model

- Links the digital object with People, Places, Events, Fonds, ecc.

- Having an overview of artistic productions, thematic and 
historical paths,

- Define a relationships network to be explored, navigated and 
studied







Relationship 
between 
Events and 
Digital 
Objects





Relationship 
between 
People and 
Events





Opening new perspectives for 
Digital Collections

• The application is conceived to open 
original perspectives for digital
collections and libraries not only by 
means of object relationships, but
also using "views" and logical aggregates
allowing us to inform new audiences 
about our cultural heritages.



The Aggregation

• Possibility of aggregating different contents
present within the Digital Library, even
organizing them in a hierarchical mode

• Enhancing relationships according to an 
even different declination, with the 
possibility of "disassembling" and 
"reassembling" them based on the 
changing needs of institutions.



The Aggregation

Using Aggregations, any type of entity 
can be correlated

- all buildings and all 
buildings patrons within the Digital 
Library



The Aggregation

• Each "object" in DSpace can belong to multiple 
Aggregations.

• Each "object" can be presented differently
depending on the Aggregation with which it is
connected.

• The logical views that can be created are virtually
"infinite."



Paths
Paths mainly tell "stories."

Paths can also include objects of different types 
(Documents, Photographs, People, Events, 
Places, etc.).

The same object can be included in different 
Paths



Paths creation and 
storytelling
• With DSpace-GLAM, it is easy to create 

paths by relating different entities, highlighting
contexts, structuring exhibitions and 
enhancing itineraries

• Greater interaction between text and digital
resources makes it possible to build real
narratives around cultural heritage



Structuring Digital Cultural 
Landscapes
• Through DSpace extension for Cultural Heritage, today many institutions are 

enhancing the relationships among their content, shaping "their" digital 
cultural landscapes according to the dimensions of variability needed

• Digital cultural landscapes are “virtual ecosystems” in which digital cultural 
heritage subsets are related with entities such as people, places, events, 
fonds, etc., according to different visions and interpretations, in order to 
generate new knowledge and to open up new perspectives.

• Such "digital landscapes" can be visualized either as Semantic Network, 
Paths or Aggregations.



The Network Lab: 
explore the 
relationships 
graph

• Based on the 
relationships 
defined at the data 
model level, 
DSpace-GLAM is 
able to construct 
graphs, thanks to the 
Network Lab



The Network 
Lab: explore the 
relationships 
graph

• For example you can navigate 
through the different Byzantine 
emperors who commissioned 
interventions on a building and 
explore their relationships with 
architects and workers who 
actually did the work

• In this way it is possible to 
uncover "hidden relationships" 
producing new knowledge



Exploring literary 
interests and 
collaborations (a 
cultural context )



Explore 
historical 
events



•Each digital object and each concept 
(Person, Event, Place, Path, Aggregation, 
etc.) is a node in a single semantic network 



DSpace and Digital Cultural 
Landscapes

The aim is to provide an environment where the 
traditional interpretive and hermeneutic work typical of 
the humanities can complement and benefit from the 
tools of data analysis and visualization

In this way, we hope that through the creation and 
exploration of more and more "digital landscapes" there 
can be a fundamental change in the ways in which digital 
cultural heritage is managed, analyzed, and enjoyed



Ux Design
• Nowadays a Digital Library 

should be able to tell its content
in different ways to different
audiences



Where are we 
going?
Towards a Digital Library

• Different navigation modes
• Different tone of voices
• Different ships

Everyone should reach the 
treasure



A Digital Library many audiences

• The new DSpace-GLAM expands its ability to enhance content and make it usable through 
diversified consultation channels, also based on the needs of different types of audiences:

• specialist, related to research and university studies

• belonging to the sphere of school learning

• tourists, interested in discovering or acquiring new knowledge about the territories being 
visited

• citizens, who wish to acquire information on facts, places, objects
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