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Chapter 1

Introduction

djehuty is the data repository system developed by and for 4TU.ResearchData. The name �nds its
inspiration in Thoth, the Egyptian entity that introduced the idea of writing.

1.1 Obtaining the source code

The source code can be downloaded at the Releases1 page. Make sure to download the
djehuty-0.0.1.tar.gz �le.

Or, directly download the tarball using the command-line:

curl -LO https://github.com/4TUResearchData/djehuty/releases/\
download/0.0.1/djehuty-0.0.1.tar.gz

After obtaining the tarball, it can be unpacked using the tar command:

tar zxvf djehuty-0.0.1.tar.gz

1.2 Installing the prerequisites

The djehuty program needs Python (version 3.6 or higher) and Git to be installed. Additionally, a couple
of Python packages need to be installed. The following sections describe installing the prerequisites on
various GNU/Linux distributions. To put the software in the context of its environment, �gure 1.1 displays
the complete run-time dependencies from djehuty to glibc.

1https://github.com/4TUResearchData/djehuty/releases
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1.3. INSTALLATION INSTRUCTIONS

python-pyopenssl-21.0.0 python-cached-property-1.5.2 python-pycparser-2.21

python-isodate-0.6.0 python-chardet-4.0.0python-six-1.16.0 python-html5lib-1.1

python-cffi-1.14.4

bash-minimal-5.1.8

python-3.9.9

python-urllib3-1.26.8

python-webencodings-0.5.1

python-sparqlwrapper-2.0.0

python-asn1crypto-1.4.0
python-requests-2.27.1

python-idna-3.3

python-rdflib-6.1.1

python-werkzeug-2.0.2

python-pygit2-1.9.2

python-pyparsing-3.0.6

python-charset-normalizer-2.0.11
python-cryptography-3.4.8

python-pysocks-1.7.1

python-certifi-2021.10.8

python-wrapper-3.9.9python-markupsafe-2.0.1

python-iso8601-1.0.2

python-jinja2-3.1.1

glibc-2.33

gcc-10.3.0-lib

libffi-3.3zlib-1.2.11

ncurses-6.2.20210619 xz-5.2.5bzip2-1.0.8 expat-2.4.1 gdbm-1.20

openssl-1.1.1l

readline-8.1.1

sqlite-3.36.0

libgit2-1.4.3

bash-5.1.8pcre2-10.37libssh2-1.9.0

http-parser-2.9.4-1.ec8b5ee

libgcrypt-1.8.8

libgpg-error-1.42

python-defusedxml-0.6.0
djehuty-0.0.1

Figure 1.1: Run-time references when constructed with the packages from GNU Guix.

The web service of djehuty stores its information in a SPARQL 1.1 (“SPARQL 1.1 Overview”, 2013)
endpoint. We recommend either Blazegraph2 or Virtuoso open-source edition3.

1.2.1 Installation on Enterprise Linux 7+
The Python packages on Enterprise Linux version 7 or higher seem to be too far out of date. So installing
the prerequisites involves two steps.

The �rst step involves installing system-wide packages for Python and Git.

yum install python39 git

The second step involves using Python’s venv module to install the Python packages in a virtual environ-
ment:

python3.9 -m venv djehuty-env
. djehuty-env/bin/activate
cd /path/to/the/repository/checkout/root
pip install -r requirements.txt

1.3 Installation instructions

After obtaining the source code (see section 1.1 ‘Obtaining the source code’) and installing the required
tools (see section 1.2 ‘Installing the prerequisites’), building involves running the following commands:

cd djehuty-0.0.1
autoreconf -vif # Only needed if the "./configure" step does not work.
./configure
make
make install

2https://blazegraph.com/
3http://vos.openlinksw.com/owiki/wiki/VOS
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1.3. INSTALLATION INSTRUCTIONS

To run the make install command, super user privileges may be required. Specify a --prefix to the
configure script to install the tools to a user-writeable location to avoid needing super user privileges.

After installation, the djehuty program will be available.
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Chapter 2

Knowledge graph

djehuty processes its information using the Resource Description Framework (Lassila, 1999). This chapter
describes the parts that make up the data model of djehuty.

2.1 Use of vocabularies

Throughout this chapter, abbreviated references to ontologies are used. Table 2.1 lists these abbreviations.

Abbreviation Ontology URI

djht https://ontologies.data.4tu.nl/djehuty/0.0.1/
rdf http://www.w3.org/1999/02/22-rdf-syntax-ns#
rdfs http://www.w3.org/2000/01/rdf-schema#
xsd http://www.w3.org/2001/XMLSchema#

Table 2.1: Lookup table for vocabulary URIs and their abbreviations.

2.2 Notational shortcuts

In addition to abbreviating ontologies with their pre�x we use another notational shortcut. To e�ectively
communicate the structure of the RDF graph used by djehutywe introduce a couple of shorthand notations.

2.2.1 Notation for typed triples

When the object in a triple is typed, we introduce the shorthand to only show the type, rather than the
actual value of the object . Figure 2.1 displays this for URIs, and �gure 2.2 displays this for literals.
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2.2. NOTATIONAL SHORTCUTS

predicate
subject object

rdf:type
rdfs:Resource

predicate
subject rdfs:Resource

Figure 2.1: Shorthand notation for triples with an rdf:type which features a hollow predicate
arrow and a colored type speci�er with rounded corners.

Literals are depicted by rectangles (with sharp edges) in contrast to URIs which are depicted as rectangles
with rounded edges.

predicate
subject 123456 xsd:integer

^^

predicate
subject xsd:integer

Figure 2.2: Shorthand notation for triples with a literal, which features a hollow predicate arrow
and a colored rectangular type speci�er.

When the subject of a triple is the shorthand type, assume the subject is not the type itself but the subject
which has that type.

2.2.2 Notation for rdf:List

To preserve the order in which lists were formed, the data model makes use of rdf:List with numeric
indexes. This pattern will be abbreviated in the remainder of the �gures as displayed in �gure 2.3.
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2.3. DATASETS

predicate
subject djht:Dataset

blank

rdfs:List

rdf:rest

rdf:rest

rdf:nil

rdf:f�rst
djht:Dataset

rdf:f�rst
djht:Dataset

djht:index
xsd:integer blank

rdf:type

djht:index
xsd:integer

predicate

subject

Figure 2.3: Shorthand notation for rdf:List with numeric indexes, which features a hollow
double-arrow. Lists have arbitrary lengths, and the numeric indexes use 1-based indexing.

The hollow double-arrow depicts the use of an rdf:List with numeric indexes.

2.3 Datasets

Datasets play a central role in the repository system because every other type links in one way or another to
it. The user submits �les along with data about those bytes as a single record which we call a djht:Dataset .
Figure 2.4 shows how the remainder of types in this chapter relate to a djht:Dataset .

djht:authors

djht:draft

djht:categories

djht:custom_f�elds

djht:f�les

djht:funding

djht:private_links

djht:references

djht:tags

djht:uuid

djht:citation

created_date

���

djht:doi

djht:description

���

djht:title

djht:license

���

xsd:string

xsd:string

xsd:dateTime

xsd:string

xsd:string

djht:Author

djht:Category

djht:CustomField

djht:File

djht:Funding

djht:PrivateLink

djht:Reference

xsd:string

��� ���

djht:Datasetdjht:DatasetContainer

Figure 2.4: The RDF pattern for a djht:Dataset . For a full overview of djht:Dataset prop-
erties, use the exploratory from the administration panel.
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2.4. ACCOUNTS

Datasets are versioned records. The data and metadata between versions can di�er, except all versions of a
dataset share an identi�er. We use djht:DatasetContainer to describe the version-unspeci�c properties
of a set of versioned datasets.

djht:published_versions

djht:dataset_id

djht:latest_published_version

djht:draft
djht:Datasetdjht:DatasetContainer

xsd:integer

djht:Dataset

djht:f�rst_online_date
xsd:dateTime

djht:total_downloads

djht:total_views

djht:total_shares

djht:total_cites
djht:Dataset

xsd:integer

xsd:integer

xsd:integer

xsd:integer

Figure 2.5: The RDF pattern for a djht:DatasetContainer . All versions of a dataset share a
djht:dataset_id and a UUID in the container URI.

The data model follows a natural expression of published versions as a linked list. Figure 2.5 further reveals
that the view, download, share and citation counts are stored in a version-unspeci�c way.

2.4 Accounts

djehuty uses an external identity provider, but stores an e-mail address, full name, and preferences for
categories.

djht:Account

djht:categories djht:id

djht:f�rst_name

djht:emaildjht:last_name

xsd:integer

xsd:string

xsd:string

xsd:string

djht:Category

Figure 2.6: The RDF pattern for an djht:Account .

2.5 Funding

When the djht:Dataset originated out of a funded project, the funders can be listed using djht:Funding .
Figure 2.7 displays the details for this structure.
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2.5. FUNDING

djht:title

djht:funding_list

djht:funder_name

djht:id

djht:grant_code

djht:url

xsd:string

xsd:string

djht:Fundingdjht:Dataset

xsd:integer

xsd:string

xsd:string

xsd:string

djht:is_user_def�ned
xsd:integer

Figure 2.7: The RDF pattern for a djht:Funding .
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