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Abstract. Linked Data applications often assume that connectivity to
data repositories and entity resolution services are always available. This
may not be a valid assumption in many cases. Indeed, there are about
4.5 billion people in the world who have no or limited Web access. Many
data-driven applications may have a critical impact on the life of those
people, but are inaccessible to such populations due to the architecture
of today’s data registries. In this demonstration, we show how our new
ERS open-source system can be used as a general-purpose entity registry
suitable for deployment in poorly-connected or ad-hoc environments.

1 Introduction

There is an estimated number of 2 billion individuals that have access to the In-
ternet and can thus use centralized cloud hosted solutions for sharing data. Many
of these centralized solutions are well-known (Facebook, Wikipedia, WikiData,
etc.) and make it possible to share semi-structured data about online entities.
Unfortunately, the populations who do not have seamless data connectivity can-
not rely on such data sharing applications even if they have computers that are
interconnected through local mesh networks.

The OLPC (One-Laptop-Per-Child) initiative3 is bringing Information and
Communication Technology (ICT) to young learners in the poorest areas of the
world so that necessitous children can benefit from using ICT tools to develop
new skills too and from working collaboratively using multimedia applications.
So far, two million children world-wide have been introduced to ICT by the
OLPC foundation. Studies have shown that such programs lead to an increase
of the children’s problem solving capabilities and general computer skills.

One important technical problem remains, however: all the data created by
the children on their learning devices (e.g., OLPC XO-1) stays on the device.
The devices are most often used in a closed network, disconnected from the
Internet, and all sharing mechanisms are synchronous. In addition to the XOs,
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there is an increase in the amount of low-resource computing devices (PlugPCs,
tablets, etc.) that are made available to increase the ICT reach to those that
currently cannot benefit from it.

Due to the broader availability of devices, new problems arise. Even if ev-
eryone gets an Internet-enabled device, not everyone will actually get seamless
access to the Internet in developing countries. Most notably, there are even some
cases where countries are deliberately cut from the Internet for political or cul-
tural reasons.

Accelerating the adoption of Linked Open Data (LOD) and data-intensive
applications in developing regions with limited Internet connectivity hence re-
quires adaptation to the specific challenges posed by the living conditions of those
5 billion world citizens not having constant Internet access. Among the several
challenges we previously highlighted [1], the Entity Registry System (ERS)4

project tackles the design of an entity registry that can be globally edited using
a swarm of small devices interconnected in an intermittent way. The goal of this
registry is to replace the Web as a platform to publish linked data whenever the
latter is not available. The ERS allows linked data to be put into use in the
many regions where Internet connectivity is not guaranteed.

2 The Entity Registry System (ERS)

ERS is designed around lightweight components that collaboratively support
data sharing and data-intensive applications in intermittently connected settings.
It is compatible with the RDF data model and makes uses of both Internet
and local networks to share data, but does not base its content publication
strategy on the Web. No single component is required to hold a complete copy
of the registry. The global content consists of the union of what every component
decides to share.

ERS is articulated around three types of components: Contributors, Bridges,
and the Global Server. The components can be deployed on any kind of hardware
ranging from low-cost computing devices such as the RaspberryPi5 to fully-
fledged data centers.

“Contributor” component Contributors read and edit the contents of the
registry. They may create and delete entities, look for entities, and contribute
to the description of the entities. Every contribution made by a contributor is
identified by its name within the system so that the collectively-created descrip-
tion of an entity can be traced back to individual contributions. Contributors
are free to make any statement about any entity in the system. They use a local
data-store in which they persist the description of the entities. Contributors can
also cache the contribution of others. In particular, a data replication mecha-
nism ensures that the descriptions of entities relevant to a contributor are made
available on his own store. The identifier for the entities can be freely picked by
developers using ERS. The only constraint is that this identifier must be a URN
and contain a path, as follows: urn:ers:<path>:<identifier>.

4 https://github.com/ers-devs/ers
5 http://www.raspberrypi.org/
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Fig. 1. An example ERS deployment across three different locations

“Bridge” component Bridges do not directly contribute to the content of
the registry. They are used to connect isolated closed networks and improve the
availability of the individual descriptions shared by the contributors. Bridges
can theoretically store content coming from any contributor, but will typically
store the data only for a limited amount of time (e.g., using soft states) due to
their limited capacity.

”Global server” component ERS deployments can feature any number of
bridges and contributors. In addition, some use-cases may require the presence
global servers that contains a copy of all the data provided individually by the
contributors. The global server provides a single, read-only, entry point to the
registry. It exposes the contents of the ERS to other systems, for instance to
the Web of Data. When used, the global server harvests data from the bridges.
The server aggregates the individual contributions every contributor made to
the entities and expose this information as an integrated, read-only, dataset.
The main challenge for the global server is scalability.

3 Demo Scenario

Figure 1 shows the sample deployment we created for this demo and featuring
three different physical locations, eight contributors, two bridges, and a global
server. In our setup, we create one physical class-room scenario with multiple
semi-connected devices consisting of multiple OLPC XO laptops, a class-room
bridge server on a Raspberry PI and a dedicated global server that is connected
via Internet from Fribourg, Switzerland.

The contributors (XO laptops) are creating, consuming and storing struc-
tured data about entities. One bridge is used to ensure information flow and
data distribution between the nodes, even if there is no reliable direct connec-
tion between two contributors. The global server is used to expose the entities
within ERS as de-referencable HTTP URIs.

In our sample application, we provide the possibility for asynchronously
sending messages between XO laptops in schools. In contrast to traditional ap-
proaches, such a messaging services does not rely on globally available Internet
servers but rather exploits the local nature of class-rooms to bring students
together.
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Fig. 2. Demo setup 2(a) and Mail application 2(b)

Using this setting, we plan to demonstrate a mailing application that lets
every XO having ERS installed on it send, receive and track rich messages (po-
tentially containing semi-structured content) with any other XOs. To send a
message, the software creates a new entity and associates to it the message, the
name of the creator and the name of the target device. This description gets
then automatically replicated to the target device, eventually transiting through
a bridge. On the receiver side, the messaging application only has to display in
the receive box every entity description that has been targeted for this device
but created by another device. Links between messages can be established by
referring to the unique identifiers of the entities.

4 Demo video

A video has been recorded to show the asynchronous sending of messages be-
tween XO devices. This scenario involves two XOs from the generation of 2007
and a raspberryPi model B used as a bridge. The video can be seen on Vimeo
at https://vimeo.com/70883238
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