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ABSTRACT
Maritime trade is a well documented piece of our history.
As these documentations are being digitized, large quanti-
ties of data can be compared by linking these datasets to
each other and performing searches or operations on this
data. This linked data principle is used for the datasets of
Dutch shipping to Archangel and Elbing, during the Dutch
golden age. Historians’ expert interviews will be used to de-
velop requirements for this data. The requirements will be
used as a guideline to build applications. The data will be
transformed to the Resource Description Framework (RDF)
and will be used in applications to meet the application re-
quirements and possibly solve any questions that can only
be answered by analyzing large amounts of integrated infor-
mation.

1. INTRODUCTION
Dutch Ships and Sailors1 2 is a project that aims to provide
an infrastructure for maritime historical datasets, linking
correlating data through semantic web technology. It brings
together datasets related to recruitment and shipping in the
East-India trade, so far mainly during the 18th century and
in the shipping of the northern provinces of the Netherlands.
This study aims to support new historic research by integrat-
ing two additional datasets with the Dutch Ships and Sailors
cloud. Moreover, a methodology could be devised to make
adding additional datasets to the Dutch Ships and Sailors
cloud more efficient.

1.1 Linked data and resources
Linked data ”is a set of best practices for publishing and
interlinking structured data on the web” (Heath & Bizer,
2011). For this study, the datasets containing maritime
records of Dutch shipping to Archangel (1594 - 1724) and
Elbing (1585 - 1700) will be used. The database of Archangel

1http://dutchshipsandsailors.nl/?page_id=2
2http://wm.cs.vu.nl/blogs/dutch-ships-and-sailors
-project-started/

contains data of maritime traffic from Amsterdam to Archangel
and other areas in the far northern part of Russia from 1594
until 1724. Originally, this data was gathered by Piet de
Buck (1931 - 1999) who was a historian at the University
of Leiden, the Netherlands. The used sources are cargo
contracts and other notarial acts from the Amsterdam city
archives. The database contains systematically transferred
data of the ship, the captain, the freight brokers, the in-
tended route and the cargo price, an example is included
in figure 1. From time to time, special notes have been
made such as a shipwreck or a hijack. The dataset con-
tains roughly 4700 acts, some of which are duplicates. Cargo
carried is rarely disclosed. Therefore, this dataset is useful
mostly for the history of naval commerce and the merchant-
men involved in trade with Russia 3.

Maritime commerce and trade with the Baltic region were
of great importance to the wealth and power of the Dutch
Republic of the 17th century. Research of the registry of toll
kept by the city of Elbing , situated just east of Danzig, has
provided a dataset of Dutch naval activities in this region 4.
The dataset contains information of captains, ships, cities
and even cargo. An example can be found in figure 2.

1.2 Integrating the datasets
Integrating the datasets of the naval commerce in the re-
gion of Archangel as well as the region of Elbing to the
Dutch Ships and Sailors cloud, can provide historians with
easy access to Dutch maritime activity headed in a north by
northwest direction from about 1590 to 1700. Before this
can be done, the datasets need to be effectively linked to
the existing cloud, in order to build an overview of these
naval activities in the bigger picture of all the Dutch naval
activities on the world’s seas. (Meroño-Peñuela et al., 2013).

2. RESEARCH QUESTION
The most important part of this research is to convert the
datasets to an understandable syntax and link them to the
Dutch Ships and Sailors cloud. The dataset will not be en-
tered into some existing template of Dutch Ships and Sailors
data (De Boer et al., 2012), instead, both datasets will be
converted in accordance with the original meaning and in-
tent of the data stored in them. Existing semantic tech-
nologies can be used to analyze historic sources (Meroño-
Peñuela et al., 2013). Once this has been done, by using

3http://resources.huygens.knaw.nl/archangel
4http://resources.huygens.knaw.nl/
pondtolregisterselbing



requirements engineering, the possibilities this dataset gives
will be explored. Finally, existing research questions will be
compared to the datasets, to find which can be supported
by this data.

In short, there are two research questions:

1: How the can additional datasets effectively be linked to
those of the Dutch Ships and Sailors project?

2: How can the additional datasets assist in answering ex-
isting research questions in the field of History?

3. METHOD
The first hurdle will be to find a way to combine these rather
different datasets. The Archangel dataset contains detailed
information about the purpose of a trip, the name of the
ship, the captain and the freighters. The Elbing dataset
contains a lot of information on cargo, but limited on the
ship and captain. A preliminary example of an RDF model
for an archangel data entry is shown in in figure 3.

Figure 1: Example entry in the Archangel database

This research assumes that adding these two additional dat-
sets to the Dutch Ships and Sailors cloud, will be of use
to historians. The actual uses will be evaluated at the end
of the project. The research will generally follow the same
steps described in the Linked Data for IATI research (Brandt

Figure 2: Example entry in the Elbing database

Figure 3: Example RDF model based on entries of
the Archangel and Elbing datasets

& de Boer, 2013), which is used as a guideline for this re-
search. First, to uncover the uses of the data, requirements
engineering will be performed together with historians by
conducting interviews. The goal is to provide an environ-
ment in which a form of brainstorming can take place. The
most promising requirements will then be selected to test
the quality of the linked datasets.

Some example questions of interest could be:

• What portion of captains would sail from the Nether-
lands to Elbing and Archangel and back in the same
journey?

• How did the values of goods transferred change over
the years?

– How does this correlate with known data of eco-
nomic growth in the same period of time?

• Which towns did most captains come from?

– Does this change over time?

• How do loads and quantities of goods transported change
over time?

– Does this correlate between datasets?

3.1 Requirements Engineering
Requirements engineering is the act of systematically estab-
lishing what a product needs to be able to do, in order to
fulfill its intended use (Ebert, 2011). The requirements en-
gineering will be done by interviewing historians and dis-
cussing the possibilities and opportunities Linked Data could
offer their research. There are a lot of techniques available
for interviewing (Seidman, 2012; Runeson & Höst, 2009;



Meroño-Peñuela et al., 2013), and requirements engineer-
ing (Loucopoulos & Karakostas, 1995), although these are
generally based on doing case studies. Therefore, an inter-
viewing technique will be developed for this research based
on existing resources.

The first set of requirements will be made before the inter-
views are conducted. This will be done in preparation of the
interviews. The goal is to get an overview of the timeline
of these datasets and historic research on the subject. The
interviews will then be used to finalize the requirements for
the applications made for the data..

3.2 Data adjustment
Data adjustment will generally follow the workflow described
by (De Boer et al., 2012; de Boer et al., 2014). However, the
data for this study can be made available as an SQL5 dump,
which could possibly mean the data needs to be adjusted to
an XML6 format. The second step is converting this data
into RDF7.

Once this has been done, the datasets can be linked to each
other and some of the research questions and requirements
can be further investigated. Additionally, the datasets can
be linked to the Dutch Ships and Sailors cloud for further
research.

4. APPLICATION
The actual implementation of the applications will depend
on the requirements set during the requirements engineer-
ing. The RDF information will be uploaded to a ClioPatria8

sever, which will allow SPARQL9 operations to be performed
on the data. The output of these operations will be displayed
in a Prolog10 application. An example of such a server is the
Dutch Ships and Sailors semantic server11.

The applications will provide a graphical representation of
the information created by linking these datasets. An ex-
ample is given in figure 4. This figure shows the birthplaces
of sailors on a map.

5. EVALUATION
Each deliverable will be evaluated. As shown in the project
planning in figure 5, there are three main moments of evalua-
tion. The first evaluation will be done after the requirements
analysis is complete. The requirements will be evaluated on
feasibility for the project scope and data possibilities. Next
they will be returned to the historians whom have been in-
terviewed for confirmation.

The second evaluation is of the data modelling, conversion
and linking. This forms a technical product. This evaluation
will check if everything works the way it should and if the
data actually is transformed to display what the historians

5http://www.w3schools.com/sql/
6http://www.w3.org/XML/
7http://www.w3.org/RDF/
8http://cliopatria.swi-prolog.org/home
9http://www.w3.org/TR/rdf-sparql-query/

10http://nl.wikipedia.org/wiki/Prolog
11http://dutchshipsandsailors.nl/?page_id=50

Figure 4: Example application showing birthplaces
of sailors, taken from (de Boer et al., 2014)

had in mind. Therefore, a historian who was interviewed
earlier, will be asked to join this evaluation.

The final evaluation moment is the evaluation of the appli-
cations. Are the designed applications actually of use to the
historians? Do they really meet the requirements? This is
the largest evaluation and will largely determine the success
of this research. Based on this evaluation, the applications
will be improved where needed and this research will be fi-
nalized.

6. EXPECTED OUTCOMES
The expected outcomes of this research are:

• A theoretical conversion schema for the datasets, that
links them to each other and the Dutch Ships and
Sailors cloud.

• A practical implementation of the data conversion.

• One or more applications that use this data to meet
requirements set.

• A list of shortcomings to the data conversion and ap-
plication modelling.

• Suggestions for further research in this field.

The end product is a research document containing all this
information, as well as an external online resource that pro-
vides access to the semantic server and applications that use
this server.

7. PROJECT PLANNING
What follows is the outline of this study. The deliverables
as well as evaluation moments are all listed. In general, each
major deliverable will be preceded by an evaluation moment.



Figure 5: Project planning
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