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Project Specification

The aim of this openlab summer student project is to enhance ZENODO digital repository service
with several preservation-oriented features, such as preservation meter and badge to indicate the 
suitability of a document for long-term reservation. The project will be developed in the Python 
programming language, using Flask/HTML5/jQuery/TwitterBootstrap technologies for the user 
interface and SQLAlchemy/MySQL for persistence.
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Abstract

Digital Preservation consists mainly in storing digital information, mostly digital-born content,
and making sure  that  it  remains  available  and accessible  in  the  future.  This  tasks  has  many
challenges such as making sure that the files are in a known and acessible format, that they are
not corrupt, lost or unretrievable.

The digital  preservation challenges  apply, noticeably, on  digital  repositories  such  as  Zenodo.
Zenodo aims to provide a secure and trusty way of storing data for the long tail of science. This is
to say, storing and connecting information that is normaly not available on the main publications,
such as  the used datasets for a given study or the produced software for a specfic paper.

The goal of this work was to develop a Preservation Meter that allowed the users to know how
suitable the files on their submited records are in terms of preservation.

This was accomplished by using a simple and intuitive visual representation of such suitability by
means of a progress bar, where a completly filled bar means the file is very likely to be well
preserved.

The  overall  goals  of  the  project  were  completed  and  the  implementation  of  this  work  was
integrated on the Zenodo repository as a plugin.
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1 Introduction

Ensuring that valuable digital information remains accessible and usable throughout the
years is a topic that is not as trivial as it may seem. There are several initiatives from
renowned institutions such as the Library of Congress or the UK Data Archive that, other
than just coping with this problem, also provide some best practises and guidelines to
interested parties.

The most obvious challenge regarding digital preservation is keeping up with the fast-
paced evolution of the hardware and software where digital information is produced and
stored.  For  instance,  the  standard  file  format  to  store  a  specific  kind  of  information
changes as the hardware architectures and operating systems also evolve.

Developed at CERN, Invenio "is a free software suite enabling it's users to run their own
digital  library or document repository on the web".  Some of the instantiations of the
Invenio software are the CERN Document Server or the Zenodo Digital Repository. The
main objective of the developed project was to enhance the latter with some preservation-
oriented features such has having a meter to indicate the suitabilty of a record for long
term preservation. The presence of a preservation meter on the records' page should also
help to raise awareness of Zenodo's users for the importance of the preservation of the
records of their files.

In order to achieve the main objective and calculate a score for each record, there was the
need to define some best practices and guidelines that could provide an analytical score to
a given record. This was done by gathering information on the most widely used file
extensions for a give type of files, and attributing scores to the extensions that were best
fit in terms of preservation, eg., were open and not proprietary.

A test-driven-development  approach  was  pursued  throughout  the  whole  project,  and
therefor all of the developed code was tested and validated.

Albeit this report, and the project itself, focuses on the Zenodo Digital repository, all of
the work was developed keeping in mind the need to have a plugable and independent
module that could be used across multiple instantiations of Invenio, or even on the base
Invenio itself.

This report is divided into several chapters, after this introduction, chapter 2 provides a
general overview of the developed solution explaining the changes to the existent records
page. Chapter 3 provides some detail about architecture and development process of the
project. Finally, on chapter 4 some conclusions and future work are discussed.
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2 Digital Preservation at Zenodo

This chapter gives an overview of the developed solution, introducing the Zenodo Digital
Repository and the enhanced page of the records.

A regular page of a record on Zenodo looks as shown in Figure 1. The record contains
some metadata such as title, authors, affiliations and descriptions, as well as a some more
technical metadata such as the licence for the files, the DOI of the record or the uploading
user.

Fig.1: Typical record of Zenodo
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However, the most significant part of the record's page is the actual description of it's the
included files, as shown in Figure 2.

Fig.2: List of files of a record

Based on the files contained on each record, a value for the preservation suitability was
calculated based primarily on the extensions of each file. 

The new record's page is as described on Figure 3. It includes on the right side a new
“well” containing a meter indicating the suitability of the records by means of percentage.
It also contains a link to best practices in Preservation and also some details about the
record score upon expanding the well.
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Fig. 3: Enhanced record page with meter information

At the moment of the writing of this report, the information about the preservation score
is only available after a record is submitted. However, as explained in more detail in the
Conclusions  chapter,  this  information  will  eventually  be  displayed  even  before  the
records' submission.
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3 Architecture and Development

This chapters describes in detail the architecture of the developed solution, as well as
some development details.

3.1 Architecture

To facilitate the development and deployment of the project, the whole code has been
developed as a module for the Zenodo Digital Repository, as shown in an overview of the
directory tree of the code in Figure 4. 

Fig. 4: Directory tree structure of developed module

This approach allows the developed work to be easily plugged in into the most recent
version of the Zenodo Digital Repository, while also facilitating the development process
in terms of dependency from the latest changes of the related projects. Another important
aspect  of  this  approach  is  the  fact  that  it  can  also  easily  adapted  for  more  general
purposes, for instance allowing the integration of the module in the Invenio software base
code itself,  which would in  turn allow for a propagation of  the module down to the
several  instances  such  as  the  CERN  Document  Server  or  the  High  Energy  Physics
information system (INSPIRE).

9 | P a g e



CERN openlab Summer Student Report 2014

Regarding the actual implementation the score calculation of a record, a small process 
flow of is depicted on Figure 5.

Fig. 5:Process flow of a records' score calculation

Upon the submission of the record all of the necessary Invenio Celery tasks are triggered.
This module also adds an additional Celery task to calculate the score of the record, and
therefore the page loading times can be decreased.

The Celery task executes the calculate_score method, passing as input the a list of the
paths to the files of the new record. This method then calculates the score of the record by
making an average of the score of each file,  based on a extension quality map. This
calculation could be improved to be something else than an average, as there are some
cases where not every file contributes with the same degree of value to the overall record.
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3.2 Development

The development of the whole project was done in Linux based operating system. Some
software development utilities and quality checkers were used in order to ensure a good
workflow and integration with the overall Zenodo Digital Repository.

One of the main aspects of the development was the usage of Test-Driven-Development,
which led to good code quality and 100% test coverage, as shown in Figure 6.

Fig. 6: Code coverage of the developed project

Each method of the API was tested for both failing and passing scenarios. The testing
also resorts to the RecordMocking API in order to be possible to execute them without
the need of populating the database with specific records.

Another interesting approach for the development of this project was the usage of the
terminal  multiplexer,  tmux,  along  with  the  tmuxinator  plugin  for  automatic  session
management, as shown in picture 7. This allowed significant improvements in terms of
consumed time to start the development and testing.
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Fig. 7 : Automated tmux session management

There was also automation in terms of the unit testing, that were being ran every time a
file in a list of watched files, i.e., those being developed, was changed. This automation
was achieved with the automated task runner gulp.js.
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4 Conclusions

Digital Preservation is an increasingly important and acknowledged challenge. There are
several trends and intiatives that aim to address some issues on this task. On this report
there was described an approach to allow the users of the Zenodo Digital Repository to
be aware of the suitability of their files in terms of long term preservation.

The main objectives of the project, viz., developing a preservation meter to indicate the
suitability of a record in terms of long term preservation, while including a best practices
guide and developing code testing, were accomplished and the final code was integrated
into the Zenodo Digital Repository latest release. The used technologies, such as gulp.js
or MockTest allowed for efficient and good quality code development.

As for future and further work, it would be interesting to develop some extra verifications
on the file contents itself, as to cross-check the file extension with the MIME-type of the
files. Another interesting enhancement would be to include some gamification techniques
to help raise awareness of the importance of Digital  Preservation and to improve the
overall quality of the records. Also important is the improvement of the score calculation
in terms of the value of the contribution of each file.
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