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Executive summary
This document aims at the detailed description of the activities of the MAZI project during the first 6 months
towards the goal of designing and implementing the 1st version of the MAZI toolkit. The design phase included
a thorough investigation about existing open source tools and modules, about their characteristics and about
methods to incorporate them into our toolkit. Moreover, we conducted experimental research on DIY
equipment for exposing their network capabilities on real world settings and selecting the most suitable ones.
The 1st version of the MAZI toolkit is comprised of some of existing open source tools, modules and
applications which enabled us to apply the DIY notion of the project and assemble them together with
guidelines for instructing both the technical and the non-technical users of our toolkit.

MAZI  Grant Agreement 687983
D1.1- The MAZI toolkit: modules, tools and guidelines  June 2016
H2020  Research and Innovation project
H2020-ICT-2015-10  Collective Awareness Platforms for Sustainability and Social Innovation 

Page 4 of 42

Table of Contents
1.

INTRODUCTION ........................................................................................................................................ 7

2.

MAZI TOOLKIT – ARCHITECTURE ...................................................................................................... 8

3. EXISTING TOOLS ................................................................................................................................... 12
3.1 HARDWARE ........................................................................................................................................................... 12
3.1.1 Open-Source Platform .....................................................................................................................................12
3.1.2 Connectivity .........................................................................................................................................................14
3.1.3 Sensors....................................................................................................................................................................16
3.1.4 Power Management Circuits ........................................................................................................................18
3.2 NETWORK .............................................................................................................................................................. 18
3.2.1 Configure a Wi-Fi Access Point (AP).........................................................................................................18
3.2.2 Configure DHCP server ...................................................................................................................................18
3.2.3 Configure Web Server......................................................................................................................................18
3.2.4 Scripting ................................................................................................................................................................19
3.3 APPLICATION ........................................................................................................................................................ 19
3.4 PHYSICAL ............................................................................................................................................................... 21
3.4.1 Hardware casings .............................................................................................................................................21
3.4.2 Interaction with publics .................................................................................................................................21
3.5 GUIDELINES ........................................................................................................................................................... 22
4. NETWORK EXPERIMENTATION WITH THE DIY HARDWARE ............................................... 24
4.1 EXPERIMENT DESCRIPTION ................................................................................................................................ 24
4.2 RESULTS ................................................................................................................................................................. 25
4.2.1 Raspberry Pi 2 Model B+ with TP Link TL-WN722N [7] .................................................................25
4.2.2 Raspberry Pi 2 Model B+ with TP Link TL-WN725N [9] .................................................................25
4.2.3 Raspberry Pi 3 model B with on board Wi-Fi interface ...................................................................26
4.2.4 Raspberry Pi 3 model B with TP Link TL-WN8200ND [8] .............................................................26
4.3 FUTURE STEPS ...................................................................................................................................................... 26
5. MAZI TOOLKIT V1 ................................................................................................................................. 27
5.1 NETWORK INSTALLATION AND CONFIGURATION ........................................................................................... 27
5.2 INTEGRATED SOFTWARE APPLICATIONS .......................................................................................................... 27
5.3 PHYSICAL ELEMENTS ........................................................................................................................................... 28
5.3.1 3D printed cases .................................................................................................................................................28
5.4 GUIDELINES ........................................................................................................................................................... 28
5.4.1 For non-technical users ..................................................................................................................................29
5.4.2 For technical users ............................................................................................................................................30
5.5 EARLY DEPLOYMENTS ......................................................................................................................................... 30
5.5.1 MAZI kick-off deployment..............................................................................................................................30
5.5.2 The Polylogue ......................................................................................................................................................32
5.5.3 NetFutures 2016 ................................................................................................................................................35
5.5.4 Kokkinopilos camp - unMonastery ............................................................................................................37
MAZI  Grant Agreement 687983
D1.1- The MAZI toolkit: modules, tools and guidelines  June 2016
H2020  Research and Innovation project
H2020-ICT-2015-10  Collective Awareness Platforms for Sustainability and Social Innovation 

Page 5 of 42

6.

CONCLUSIONS ......................................................................................................................................... 40

7.

REFERENCES ........................................................................................................................................... 41

MAZI  Grant Agreement 687983
D1.1- The MAZI toolkit: modules, tools and guidelines  June 2016
H2020  Research and Innovation project
H2020-ICT-2015-10  Collective Awareness Platforms for Sustainability and Social Innovation 

Page 6 of 42

1. Introduction
Even the most progressive collective awareness platforms, like those developed in existing CAPS projects are
Internet-based. In MAZI, we explore a rather radical approach in terms of decentralization, aiming to provide
the means to citizens to deploy and configure local collective awareness platforms that can operate outside the
public Internet. This is not to replace the Internet, but to complement it with local networks to support
interactions that are meant to be local.
The MAZI toolkit is the core element of the project, both our starting point and the final outcome: a concrete
set of hardware components, open source software, artefacts, and guidelines, which we will bootstrap as a
compilation of existing elements. Then it will be this a concrete “boundary object” that will facilitate the crossfertilization and continuous learning process between different pilot studies, different disciplinary perspectives
and methodologies, and different research and action communities that we will engage in our vision.
With the MAZI toolkit, a much wider population owning one or more cheap networking devices will be able to
very easily customize a DIY networking solution based on a large variety of templates for software functionality
and presentation. One could imagine this as a similar process to creating a new blog using WordPress but
hosted directly on the device instead of a remote server and then introducing it in a public space for facilitating
local hybrid interactions over short or long time durations. This person (or organization) could be a street
musician offering digital versions of her music and local information to tourists; a newcomer in a residential
area who would like to meet his or her neighbours; a traveller who would like to exchange tips or socialize with
those in the same bus or train; a researcher who would like to carry out a context-specific survey; a company
or public organization that wishes to receive anonymous feedback on the services provided; a municipality that
would like to build local knowledge for a participatory planning process. There are endless possibilities and
MAZI pilot studies represent some good examples.
The key principle behind the development of the MAZI toolkit is that we do not wish to rediscover the wheel
but build on existing efforts at all layers of the toolkit architecture (hardware, software, physical design). We
don't want to build yet another online community software that will be tried out in small groups for a limited
amount time (i.e., until the end of the project) and then get abandoned. This is especially important for free
self-hosted software platforms that face much more important sustainability challenges compared to
commercial platforms. This means that we will build on existing software projects and for this it is critical to
explore very carefully the available options because there is also the risk of “joining” a community effort which
is then abandoned by its main developers.
For this, we have started by integrating in our toolkit the most well-known and mature free software projects
like Etherpad, Owncloud and Limesurvey or very simple interfaces, like that of the MAZI Polylogue installation
in Transmediale (Berlin, January 2016).
As our basic hardware solution we chose to start with the well-known Raspberry Pi as the one providing the
best value for price in terms of performance, weight, and support. For situations in which the Raspberry Pi
cannot fulfil the performance requirements we will experiment with more expensive hardware, step by step
and working closely with the pilots.
In terms of guidelines, again, we start simple by providing pre-installed images for the Raspberry Pi that a user
just needs to download and copy to an SD card. A very simple administrator interface allows the owner of the
device to choose the default application(s) that will appear in the landing page of the captive portal. More
advanced guidelines and step-by-step instructions will developed during the evolution of the different pilots
and comparative analysis between them as described in Deliverable 3.5.
In this deliverable we list also additional existing solutions at all that we are considering integrating in the
toolkit and perhaps contribute further develop in collaboration with the different pilot leaders. We then
describe our first experiences by deploying MAZI zones in public spaces, which will guide our next steps in
addition to the outcomes of the pilot studies as described in D3.2 and D3.5.
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2. MAZI toolkit – Architecture
As described in the DoW, the final version of the MAZI toolkit will include the following components:













Installation scripts and step-by-step guides for the deployment of one or more wireless routers, the
MAZI nodes, in a given area with an embedded web server hosting a captive portal, and accompanying
input and output devices.
A set of local web applications ready to be installed on the captive portal. The functionality will range
from very simple communication services, like chatting, forums, wikis, and polls to more sophisticated
collaborative applications for social networking, deliberations, community organizing, project
development, etc.
Data collection and visualization tools that will allow the owners of MAZI nodes to collect and
aggregate data generated in different locations to interesting visualizations to be projected in public
space or made available through online maps.
A customization interface (the administrator panel) which will enable the owner(s) of a MAZI zone to
decide on important design details, like wording, identity management, input constraints, moderation
rules, data collection, and more.
A set of ideas and blueprints on possible physical elements that could contain and communicate the
MAZI nodes, such as mobile or fixed containers (like a built structure, a mobile cart, a public
intervention that combines analogue and digital ways of interacting, or other artefacts that would be
used both to protect and transfer the nodes, but also signify their presence in public spaces and to
engage individuals and groups to connect to the nods and to use the application)
Templates for posters and stickers for advertising, explaining and representing the respective
application offered by a MAZI zone.
Guidelines for the selection of appropriate applications and customization according to the context
and the objectives of the local administrators.

Figure 1: The MAZI toolkit components

Then a MAZI zone will be an “instantiation” of the toolkit defined as the selection of a specific set of the above
components and a set of customization decisions offered by the administrator interface (if applicable):


network infrastructure (single-node, multiple-nodes, multiple-mesh)
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web application (chat, forum, wiki, poll, deliberation, voting, etc.)
data collection and visualization (usage, information aggregation, infographics, etc.)
physical elements (poster, container, symbolic element, flyers, input/output devices)
design choices (anonymity, input constraints, moderation),

Figure 2: A MAZI zone

In terms of networking infrastructure, the MAZI zone will be comprised of one or more physical nodes, the
MAZI nodes, which can operate in three different modes:





an offline mode, in which users can only communicate with those in physical proximity and the node
is completely disconnected from the Internet,
a restricted mode, in which connected users can only communicate locally through the web portal,
but the node itself can be connected to the Internet through a second Wi-Fi or 3G interface; this
connection could be used internally for uploading data to an online map, check users' identity or
interconnect remote MAZI zones, without allowing users to freely browse the Internet, which could
distract from local interactions and/or be expensive.
a dual mode, in which users can communicate both locally through the portal but also enjoy full
access to the Internet, as in standard captive portals in hotels, airports, and cafes, with the difference
that the local web site is not only a gateway to the Internet but also a virtual space for local
interactions.
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Offline mode with a Wi-Fi interface

Restricted mode, on demand connected
to the Internet through a 4G interface

Dual mode, connected to the Internet
through Ethernet cable

Figure 3: The 3 different modes of the MAZI toolkit

MAZI node(s), depending on the specific pilot study will feature heterogeneous sensors, wireless interfaces,
small-sized screens and other mechanisms for stimulating peoples’ attention to interact with it. Citizens will
take advantage of the aforementioned elements, will connect through various wireless technologies (Wi-Fi,
Bluetooth) and will interactively communicate with them. In most cases, a user connected to a MAZI node will
be redirected to a captive portal, where he/she will be able to find useful information, log in a chat room,
upload photos, configure the graphical interface and communicate with a friend connected to another node
deployed in a distant neighbourhood.
The list of the main actors involved in the design, deployment, and use of a MAZI node, includes the following:






the owner: an individual (researcher, activist, community champion), community (a nonprofit, a
neighbourhood association), or local authority (the municipality)
the administrator: the person responsible for choosing the various configuration & customization
options; it could be an individual or a community through a participatory process led by a research
group and/or a local institution (and it could be same as the owner of the equipment)
the catalyst: the person that introduces the MAZI zone in the physical space and interacts physically
with passers-by.
the community: the number and type of people (residents or passers-by) expected to interact through
the MAZI node.

Note that a single person could play multiple from the above roles. From the perspective of the toolkit
development the following three roles need to be distinguished:
-

Developer
Administrator
End-user

The applications, physical elements, and customization options will depend on the context and objectives,
which is called a framing that will need to be communicated appropriately to the expected participants.
There are four different types of framings that have been identified for the MAZI pilots and which can address
a wide range of situations and objectives:




CONTACT: the facilitation of information exchanges between strangers in physical proximity toward
the generation of collective awareness at the local level either over long or short time periods (e.g.,
through a permanent MAZI installation in a public space or a short-term experiment in a train or
festival). We imagine this as a many-to-many, interaction which requires a “critical mass” of
participants to be meaningful (that is to really produce a satisfactory level of collective awareness).
This framing presents challenges regarding the moderation of contents and thus might need to be
carefully designed to both give a voice to everyone and to avoid abuses.
INFORMATION: sharing of information of common interest in a one-to-many fashion. A typical
example is the dissemination of information related to socio-political negotiation processes in the city
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(e.g., controversial development plans), which can empower citizens to take part in these negotiations
and mobilize them to take on authorship and initiate collective action. An interesting open source
platform which follows the one-to-many paradigm in terms of sharing information is the SuperGlue
[1], which enables users to create, host, and design locally their own website, which both accessible
directly through a local captive portal but also accessible from the Internet, contributing to create a
self-owned and self-managed Web. It provides a user-friendly interface for designing and developing
the website and requires just the installation of an extension in your browser.
DISCOURSE: more elaborated public deliberations on topics of common interest and conflict
resolutions. Depending on the environment a CONTACT and/or INFORMATION phase might precede a
DISCOURSE phase. For this framing, among many available options, the CAPS project CATALYST
provides different platforms with different characteristics according to the context, like DebateHub,
which enables citizens and community managers to participate and quickly grasp the status of a public
debate.
KNOWLEDGE: the construction of an agreed upon perspectives and sustainable lifestyles, potentially
shaping collective identity, and the possibility to share knowledge (e.g., relevant for strong
communities, like cooperatives, which wish to further deepen as well as disseminate their success
stories). For this framing, there are also many open source wiki-based solutions like PmWiki or more
sophisticated ones like Assembl.

Using the MAZI toolkit, local actors will then be free to experiment with different (physical and virtual) design
choices in terms of the framing of the intervention (e.g., objective, logo, expected interactions), presentation,
identity (e.g., different levels of anonymity), and other design choices (input constraints, aggregation and
visualization of the information, etc.) according to their own objectives.
Although it is only-local by construction, with the successful implementation of MAZI toolkit, it will be very easy
to replicate, creating the base for even more interesting options for exchanges between the numerous local
“islands” of collective awareness. All distributed, peer-to-peer, collective awareness platforms depend on the
existence of “super-peers” becoming hosts of a certain number of individual users that do not have the
competence to run their own instances of the platform forming small communities based often on common
interests or existing social relationships. In the case of MAZI, such communities will be formed naturally based
on physical proximity and thus encourage people to build trust at the local level and interact with the different
“others” instead of forming disconnected silos at a global scale.
It is a central premise of MAZI consortium that privacy and self-determination is a fundamental right of citizens
and it should not be compromised for scientific, political or other objectives. What the MAZI toolkit enables is
the possibility for citizens to share part of the data generated in their local networks as a choice and not as an
inevitable consequence of ICTs use. Actually, a key advantage of DIY networking is the possibility for
participating in location-based interaction without the need to disclose any private information and indeed
completely anonymously. During MAZI pilots, MAZI nodes will collect such anonymous data, which could be
made available in an aggregated way to the local community through rich visualizations (indeed it is the local
collective awareness that we wish to increase); but we will also share them, with the permission of the users,
to the scientific community together with important contextual information (where, when, and the
corresponding design choices).
The goal is to provide a simple data collection framework, which will allow the owners of a MAZI node to be
able to collect useful information from the use of their node(s) through the Internet. In this way, MAZI nodes
residing in different locations can provide an integrated view at different levels (e.g., a single user can collect
the data collected by his or her own MAZI nodes in different locations) or a local authority could collect data
shared voluntarily by multiple MAZI zone administrators and this way building collective awareness at larger
scale (than the coverage of a single MAZI node), through a bottom-up process. To achieve this goal the task will
define a simple, but extensible, ontology and API for data transfer from the individual nodes to the data
collection point, which could be easily installed at a shared hosting platform to enable any user to build and
operate its own MAZI data collection server. Then a set of already available visualization tools (like MapBox and
tidepools) could be used for visualization.
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3. Existing tools
In this section, we enumerate and describe key examples of the existing tools, frameworks and modules that
could be useful for the implementation of each component of the MAZI toolkit.

3.1

Hardware

The hardware platform of the toolkit will be the core component, since our choices regarding the other parts
will rely on it.
3.1.1

Open-Source Platform

During the project, we will come up with situations where we will need to deploy one single MAZI node and
with other situations where we will need to deploy multiple nodes connected with each other, forming a MAZI
zone. Therefore, we can choose from various existing low-sized, low-power platforms that enable us to build
simple, portable MAZI nodes or from larger platforms that enable us to build advanced, energy-demanding
MAZI nodes.
3.1.1.1









Simple, low-sized solutions
Raspberry pi is a low cost, credit-card sized computer with a large community of users and good
support for programming tools. Its latest version, Raspberry pi 3 model B, features quite powerful CPU
and memory modules.
BeagleBone Black is a low-cost development platform for developers and hobbyists. It has a high
processing power board and its great advantage is the large number of Input/Output pins (GPIO) for
attaching sensors.
Arduino Yun is a microcontroller board based on the ATmega32uA and the Atheros AR9331 and it is
hardware compatible with most Arduino shields. It supports Linux OpenWrt and it also has a built-in
Wi-Fi module.
Intel Galileo is a microcontroller board based on an Intel CPU and is hardware and software
compatible with Arduino shields. It features a miniPCI Express slot.
Raspberry pi 3
model B

Raspberry pi 1
model B+ /
Raspberry pi 2
model B)

BeagleBone
Black

Arduino Yun
(OpenWrt)

Intel Galileo

CPU

1.2Ghz 64-bit
quad-core ARMv8

single core /
quad-core
900Mhz

1Ghz ARM
CPU

400mhz (AR9331)
and 16mhz
(ATmega)

Intel 400mhz

RAM

1GB

512MB / 1GB

512Mb

64MB (AR9331)
and 2.5KB
(ATmega)

256MB

USB

4

4

1

1

1

HDMI

yes

yes

yes
(microHDMI)

no

no

Digital GPIO
pins*

40

40

2x46

20

14

Ethernet

yes

yes

yes

yes

yes

Wi-Fi

yes

no

no

yes

no

Bluetooth

yes

no

no

no

no

Storage

External SD card

External SD card

Internal 4Gb
Flash

External microSD

External
microSD

MAZI  Grant Agreement 687983
D1.1- The MAZI toolkit: modules, tools and guidelines  June 2016
H2020  Research and Innovation project
H2020-ICT-2015-10  Collective Awareness Platforms for Sustainability and Social Innovation 

Page 12 of 42

Power**

400mA

330mA

250mA

50mA

800mA

Other
interfaces

no

no

no

no

1 mPCI
express

Price
(approx.)

40$

30$

50$

75$

80$

* Pins for attaching sensors
** Bare-board, with no peripherals attached

3.1.1.2







Mini PCs (for advanced versions)
Alix board [2]
Lexcom ANT Embedded PC [3]
OpenWRT routers [4] are typical routers that you can install the OpenWrt Linux distribution and have
a fully customized, open source firmware. They can be used in advanced deployments, which are
demanding in terms of number of concurrent connected users and throughput. We are closely
following the issue that came up thanks to the regulations from the Federal Communications
Commission (FCC) [5], which could affect the usage and the “openness” of these routers. [6] [7]
Icarus wireless nodes [8] are designed to be part of a wireless testbed and provide experimentation
capabilities in state-of-the-art wireless and wired networking technologies. Besides that, they can be
used in situations where high computational power is needed, together with plethora of
heterogeneous wireless interfaces to support applications like video streaming, video editing, data
storing and data streaming.
Alix board

OpenWRT routers*

Lexcom ANT
Embedded PC

Icarus Wireless nodes

Atom dual-core 1.6Ghz

i7-2600 Processor,
3.40GHz

CPU

500Mhz

RAM

256Mb

128Mb

2Gb

8Gb

USB

2

2

2 or 4

4

HDMI

no

no

yes

Yes

GPIO pins

no

no

no

optionally

Ethernet

1 to 3

5 (Gigabit)

1 or 3 (Gigabit)

2

Wi-Fi builtin

no

yes (with ac mode)

no

802.11a/b/g/n cards

Storage

CompactFlash
card

Internal 16Mb Flash

Optional SSD

Solid state drive

Power

N/A

N/A

N/A

2500mA

Other
interfaces

2 mPCI express
for Wi-Fi cards

no

2 mPCI express for WiFi cards

2mPCI express for Wi-Fi
cards

Price
(approx.)

100€

120€

800€

-

720Mhz

* The hardware specifications of this category depend on the specific router you will choose. The specifications
shown in the table are an example of the TP-Link C7 AC1750 router.
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3.1.1.3

Comparison Charts

You can find below a chart showing the current drawn by each platform. This current is measured in mA and
does not include the current of any additional peripherals that will be attached on the platform, like Wi-Fi
interfaces, cameras, sensors etc.

Power Usage
1200

Current in mA

1000
800
600
400
200
0
Raspberry

Beaglebone

Arduino Yun

Intel Galileo

Icarus

Platforms

3.1.2

Connectivity

According to the open source platform we choose for each MAZI node, we will have to choose its wireless
interfaces for communication both with the users and the other MAZI nodes (Figure 4). The interface of the
wireless modules could be either mPCIe slots for platforms featuring mPCIe slots, or USB dongles for platforms
featuring USB ports, or Arduino-compatible interfaces for Arduino-based platforms.

Figure 4: MAZI zone communication architecture

3.1.2.1



Node to user communication

Wi-Fi interface. For node to user communication we can use a typical Wi-Fi installation, with small
antennas for small-range coverage. We can increase the throughput and the coverage range of our Wi-Fi
interface, by using external and larger antennas. The coverage area of a Wi-Fi installation varies according
to:
o The obstacles in the surrounding area (walls, type of walls etc.)
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o
o

The type of antenna (internal/external, size, directionality)
Other factors, like interference from other wireless networks, environmental conditions etc.

Examples of Wi-Fi USB adapters:
Linksys AE3000 N900, 802.11a/b/g/n with 3x3 internal antennas (up to 450Mbps) 50€ [9]
TP-Link TL-WN722N, 802.11b/g/n with detachable antenna (up to 150Mbps) 10€ [10]
TP-Link TL-WN8200ND, 802.11b/g/n with 2 detachable antennas (up to 300Mbps) 25€ [11]
TP-Link TL-WN725N, 802.11b/g/n (up to 150Mbps) 10€ [12]
Examples of Wi-Fi mPCIe cards:
Atheros AR9380, 802.11a/b/g/n (up to 450Mbps) 13€ [13]


Bluetooth interface. We can also use a Bluetooth interface which cost less than the Wi-Fi, has much lower
power consumption than Wi-Fi, but has a throughput up to 25Mbps and can have up to (approximately) 4
simultaneously connected devices.
Wi-Fi

Bluetooth

Range (m)

Up to 50

5-30

Data Rate

Up to 450Mbps

25Mbps

Power Consumption

High

Low

Cost

Low

High

Table 1: Typical installations for node to user (without advanced antennas)

3.1.2.2








Node to node communication

Zigbee can be used for short distances up to 35m, it is a very low-power technology but has much small
data-rate (250Kbps). The coverage area could also be extended up to some km (in line of sight) by using
the Zigbee Pro.
Lora is a Low Power Wide Area Network (LPWAN) specification intended for wireless battery operated
Things in regional, national or global network and can be used for connecting nodes in long distances, up
to 10km.
Wi-Fi with large, external antennas can be used for long distances up to several km in line of sight.
Cellular communication, like 3G/4G can be used for long distances where no other network infrastructure
is available or can be installed.
Zigbee

Range (km)

Lora
1

Data Rate

Wi-Fi
10

3G/4G

Several hundreds

Inside Network
Provider Coverage area

Up to 250Kbps

Up to 50Kbps

Up to 500Mbps

50Mbps

Power Consumption

Low

Low

High

High

Cost

Low

Low

High

High

Table 2: Long range Installations for node to node (with specific antennas)
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3.1.2.3

Comparison Charts

You can find below a chart showing the range distance of the different wireless interfaces. Have in mind that
this is the distance in line of sight and with typical antennas attached in each technology case. As we described
before, we can increase this range up to several km, by using larger antennas, however these require more
careful set up procedures and incur greater cost.

Range of typical installations
45
40

Distance in meters

35
30
25
20
15
10
5
0

Wi-Fi

Bluetooth

Zigbee

Wireless Interfaces

3.1.3


Sensors
Environmental sensors. There is a large number of environmental sensors available to choose from,
for example:
o Temperature
o Humidity
o CO2
o Water quality
o Geiger tube for measuring ionizing radiation
o Dust sensor
o Rain gauge
o Luminosity

Figure 5: Environmental sensor



We can use a gestures sensor for identifying gestures and actuate other functionalities. In addition, we
can use a camera module that

Figure 6: Gestures sensor (on the left) and a camera (on the right)
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Crowd-scanning via Wi-Fi/Bluetooth. This device (Figure 7) can monitor the Wi-Fi or the Bluetooth
interfaces in its surrounding space. This way, we can estimate the number of people in a room, by
counting the Wi-Fi or the Bluetooth interface of the existing smartphones and assuming the majority
of people carry one phone each. This will not gather any further data so is unlikely to enable the
identification of individual people.

Figure 7: Crowd-scanning via Wi-Fi/ Bluetooth









Distance sensor for using in multiple scenarios.
o Traffic monitoring. The distance sensor can be utilized in multiple scenarios where we want
to measure distance between objects. For example, by mounting a distance sensor in highlevel spots on the side of a road we can count the large vehicles (trucks) that move around
the area.
Spectrum scanning. We can use an Arduino-based chipset which captures the signal strength in each
frequency of let's say 2.4 GHz (but not limited to 2.4 GHz) and can be controlled by one of the
Arduino-based platforms.
o Radio Frequency listening hardware examples that might be employed:
 https://uk.passion-radio.com/gb/sdr-receivers/dx-patrol-282.html
 https://uk.passion-radio.com/gb/sdr-transceivers/hackrf-sdr-75.html
 https://uk.passion-radio.com/gb/sdr-accessory/lna4all-airspy-288.html
 http://sdr.osmocom.org/trac/wiki/rtl-sdr
 http://greatscottgadgets.com/hackrf/
GPS module: locational information about MAZI nodes achieved by the inclusion of a GPS module will
enable users or administrators to identify the position of MAZI services, e.g. through an internet based
mapping visualisation.
Other extensions:

o

Touch screen
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o

3.1.4

Keyboard

Power Management Circuits

The power management component of the MAZI node is one of the most critical. The way we power the node
will affect other architectural decisions. For some MAZI scenarios, we can assume access to reliable mains
power (MAZI nodes within range of fixed infrastructure electrical power). However there are a number of
potential scenarios where we wish to locate MAZI nodes in places where this cannot be assumed: e.g. a
temporary installation at a cultural festival, environmental sensing in a river course, mobile portable node. We
are therefore very interested to explore how we can optimise and minimise power use, and investigates of
harvesting energy from the immediate environment.




3.2

Energy harvesting (solar panels, wind or water turbine). In case of a portable, mobile MAZI node we
have to power the node from a battery, thus we need a source of energy, like solar panels or
wind/water turbines. In order for this to work properly, we have to design and develop other
electronic charging circuits together with a voltage regulator.
Fixed power circuit. In case we install a MAZI node within range of fixed infrastructure electrical
power we will be able to power the node by simply connecting it to a socket on the wall.

Network

The hardware platform of each MAZI toolkit could be based on different Operating Systems (OS), thus the
configuration of its network components will require diverse tools and applications. In this section, we try to
summarize those that we will most probably rely on, regardless of the OS.
3.2.1

Configure a Wi-Fi Access Point (AP)

Most of the deployments will require the establishment of a Wi-Fi network in infrastructure mode, so we will
need a tool to set up a Wi-Fi AP to serve the clients/users of the MAZI zone. This tool is the hostapd [14] which
is a user space daemon for AP and authentication servers. It implements IEEE 802.11 AP management, IEEE
802.1X/WPA/WPA2/EAP Authenticators, RADIUS client, EAP server, and RADIUS authentication server. The
current version supports Linux (Host AP, madwifi, mac80211-based drivers) and FreeBSD (net80211).
3.2.2

Configure DHCP server

In order for our MAZI users to enter the MAZI zone, we need to provide them an IP address of our Wi-Fi
network, using a DHCP server. We have identified the dnsmasq [15] and the isc-dhcp-server [16] Linux packages
as the candidates for manipulating this task, with the later one being more specific and the former one being
more generic, incorporating DNS, DHCP and Routing capabilities.
3.2.3

Configure Web Server

The entry point of the MAZI toolkit from the user perspective will be its applications which will be hosted on a
web server. Several web server packages are available in the Linux world [17], either light-weight or not,
however we identified the most popular and most suitable ones for our deployments.
The most popular one is Apache [18], which is a great choice, since it is incredibly powerful, very reliable, and
secure. We are most probably going to use it, however, it could happen that we would not need all of the
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features found in Apache, or we would need something easier to manage. If that’s the case, there are plenty of
light weight, open source, web servers out there ready to meet and exceed our needs, like Lighttpd [19] or
NGINX [20].
3.2.4

Scripting

Except all the aforementioned tools of this section, the proper installation of a MAZI zone requires a lot of
scripting and “hacking” of open source tools and frameworks in order to operate smoothly and attract
numerous users. The configuration of a captive portal is such an example, where there are not ready-to-go
open source solutions to rely on and we have to invent novel methods for implementing this feature. These
techniques are focused on engineering network functionalities from scratch, by combining knowledge and
experience from experimental research in wireless networks.

3.3

Application

The MAZI toolkit will include a user-friendly interface that provides the “entry point” to use, configure, and
manage the functions provided by each MAZI zone. This interface will have a coherent MAZI toolkit visual style,
and will be customisable to display the visual style (colours, logos etc.) of the individual MAZI zone.
The interface will be provided in three versions intended for:
-

Developers
Administrators
End-users

The Administration panel will enable the owner of the MAZI zone to choose the applications available in this
specific MAZI zone, from a pool of available applications and configure global variables of the MAZI zone, like
the Wi-Fi SSID/password etc.
The “Playground” will be the portal shown to the end-users of the MAZI zone that will present them the overall
status of the toolkit, including but not limited to which applications are loaded, how many users are online at
that time in each of them and of course will enable them to choose one of the applications and use it.
The interface will be developed using state-of-the-art, open source web development and design technologies.
It will follow current good practice design guidelines regarding accessibility and will be optimised for use on a
range of appropriate current formats for use on the major device ecosystems, for example; desktop, laptop,
mobile, tablet, and across a range of common and open source operating systems.
The development process will follow a design process in stages:
1.

Requirements gathering and articulation, informed by findings from the pilot studies

2.

Design, prototyping and iterative evaluation

3.

Beta versions released and evaluated

4.

Final version developed, with plans for on-going upgrading and support.

Toolkit Application Suite
The MAZI toolkit interface will provide users with appropriate access to the set of applications selected for
each MAZI zone instantiation. These will range from simple chatrooms, forums, wikis and polls to more
sophisticated applications such as collaborative working and collective intelligence platforms, and data analysis
and visualisation tools. These applications will be configured and customised by the administrator for each
particular MAZI zone. The full set of open source applications and software available to be incorporated into a
MAZI zone will include some of the open source tools developed by FP7 and H2020 CAPS platforms, including
CATALYST (Collective Applied Intelligence and Analytics for Social Innovation project) [21], D-CENT [22] and
P2PVALUE [23].
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A selection of tools already available are described here to show the range of possible functions provided by
the MAZI toolkit:
Openki [24]
Openki is an open and free software which facilitates the organization of courses between people in physical
proximity. For a course to take place, a mentor, a host, an organizer, which could be all the same or different
persons, need to coordinate. The mentor provides the knowledge to be shared, the host offers a space, and the
organizer sets up the schedule of the individual events and takes care of the communication. The interface
offers a very simple and powerful filtering options and the appropriate APIs for the various events to be
integrated in different scheduling applications.
The fact that the software is free and very easily self-hosted in one's own server, since it is based on the
meteor.js platform, opens the opportunity to customize for other type of meetings and events organized in the
neighbourhood, in festivals, etc, exactly the type of applications that are relevant for a MAZI zone.
What is most interesting for the MAZI project is that Openki's development team is based in the city of Zurich,
in a building hosting also the Impact Hub, right in the middle of District 5. This is where NetHood is also based
and where the neighbourhood association in which both NetHood and INURA are part of. This means that
there is a unique opportunity to become part of a software project that is being developed at the heart of the
MAZI Kraftwerk1/NeNa1 pilot.
Assembl [25]
Developed by Imagination for People, Assembl is a software application that allows hundreds or even
thousands of people to work together productively, with the aim of radically improving collaborative
knowledge creation through ground-breaking functionalities intended to mobilize Collective Intelligence for the
public good. Public deliberation in complex socio-technical debates is critical, but poorly supported by today’s
social media platforms: it is hardly possible for citizens and community managers to quickly grasp the state of a
public debate, know where they might best contribute to advance understanding, and effectively identify and
pursue socially innovative ideas. Assembl focuses on moving an unstructured debate toward a structured set of
ideas.
LiteMap [26]
Developed by the Open University’s Knowledge Media Institute, LiteMap is a Web tool for mapping out visually
the content of online debates across different forums and Websites. With LiteMap users can harvest issues,
ideas, pros and cons of public debates and connect them in meaningful network graphs. LiteMap supports web
annotation and visual summarisation to trigger reflection, promote deeper understanding and improve
engagement with online debates. LiteMap is one of the Catalyst’s ecosystem of Collective Intelligence Tools to
improve community deliberation of complex societal challenges.
Debatehub [27]
Developed by the Open University’s Knowledge Media Institute, DebateHub is a tool for online communities to:
raise issues; share ideas; debate the pros and cons; and prioritise contributions in order to collectively organise
and progress good ideas forward. DebateHub is distinctive in its use of advanced analytics to show the best
argued ideas, and visualisations of a community. DebateHub also supports informed participation to public
debates by providing a collective intelligence visualization dashboard consisting of summary analytics and
attention mediation feedback. These features enable newcomers to get a sense of the current state of a
debate at and the best way for them to contribute. The DebateHub Visualization Dashboard is also a tool for
community managers to monitor their community, promote attention and prioritize community’s resources
and actions.
Edgesense [28]
Developed by Wikitalia, Edgesense is a Drupal module that adds social network analytics to Drupal forum and
community sites. By augmenting online conversations with network analytics, the aim is to foster collective
intelligence processes. The vision behind this is to contribute to building a format for participatory democracy
that works at the global scale. Edgesense represents the online conversation as a network of comments.
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The CI dashboard [29]
Developed by the Open University, the Collective Intelligence Dashboard is a tool aiming at monitoring,
measuring and understand the nature and quality of the collective intelligence processes emerging with the
community debate. It enables advanced analytics on social and conversational dynamics to be made visible and
fed back to the community for further awareness and reflection on the state and outcomes of a public debate.
This site allows you to choose individual visualisations or compilations of visualisations.
D-CENT tools [30]
The tools created by the D-CENT project form a federated architecture for groups to choose and combine the
tools they need. D-CENT tools are privacy-aware and utilize open-source code, open standards and open
specifications. Tools include collaborative policy making, and a complementary currency toolkit. Freecoin is a
blockchain toolkit to manage community trust, reputation, and provide a blockchain reward scheme that is
auditable and transparent. It can build social wallets, and anyone can adopt it to design their own application
to record value transactions within small or mid-sized groups of participants.
OwnCloud [31]
The OwnCloud application is an open source, self-hosted file sync and share server that can be used as an
alternative to other commercial products with exceptional results. It provides universal access to your files
through a web interface or sync clients while providing a platform to view, sync and share across devices easily.
There are Desktop clients for Windows, Mac and Linux and Mobile apps in AppStore, Google play and
BlackBerry world. The installation of an OwnCloud server has minimal server requirements, doesn’t need any
special permissions and is quick. Moreover, it is extendable via a simple yet powerful API for applications and
plugins.
The OwnCloud application can be employed in lots of circumstances enabling the sharing of files between users
or we can extend its features with an additional MAZI tool for extra functionalities.
LimeSurvey [32]
The LimeSurvey application is popular Free Open Source Software survey tool that provides great features and
contains everything you need for doing nearly every survey with grace. It offers multi-lingual surveys, usermanagement, 28 different question types to choose, integration of pictures and videos, anonymous and notanonymous surveys, template editor for creating your own page layout and an extended, user-friendly
administration interface. The installation procedure is very straightforward, reminding the Joomla installation
procedure [33] and there is a detailed documentation for installation, usage and configuration to be followed
from anyone interested.
Etherpad [34]
Etherpad is a higly customizable Open Source online editor providing collaborative editing in really real-time. It
can be used as an alternative to commercial products (e.g. Google docs) in cases where there is no Internet
connection to write articles, press releases, to-do lists etc, together with partners, fellow students or
colleagues, all working on the same document at the same time. There are also several plugins that enable the
customization of the Etherpad instance to suit our needs.

3.4
3.4.1

Physical
Hardware casings

Depending on the placing of the MAZI node, there will be different requirements for the physical casing of the
unit. Permanent outdoor installations of nodes will need to be weatherproof, and resistant to tampering and
vandalism. Environmental sensors might need to consider more extreme conditions, e.g. submersion in water,
requiring IP67 or above rated cases. Portable MAZI nodes on the other hand might be constructed of
lightweight materials.
3.4.2

Interaction with publics
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A central focus within and across the different MAZI pilots is the physical representation of the MAZI zone.
With physical representation we hereby mean the ways possible users encounter, become engaged by and
interact with the hybridity of the space they are moving in.
This can range from mere representation with elements ranging from posters announcing the MAZI zone, via
“designed spaces” such as particular urban furniture (e.g. yellow chair project [35] by Superflux & Tom Jenkins,
2006) to artefactual interfaces, such as UdK‘s Hybrid Letterbox [36] or Polylogue [37]. Furthermore, contents
created by users of the respective MAZI zone can be displayed on screens or projections, broadcasted through
audio-installations in the public space or be represented by physical installations (such as different bodies of
water filling analogue to votes being cast).
The actual way in which the design of physical elements of a MAZI zone will be carried out is subject to the
individual pilots and the respective requirements. In the Berlin pilot for example, the group will make use of
the newly built structure within Prinzessinnengarten that will house the Neighborhood Academy, for
communicating both the MAZI zone as a hybrid addendum to the Neighborhood Academy itself as well as of
the contents created in it.

3.5

Guidelines

One of the assumptions of MAZI is that context matters and ICT solutions need to be customized and
developed in a bottom-up fashion to address the real needs of local communities. For this, appropriate
guidelines should be provided to the different actors to be able to adapt the toolkit's functionality to the
specific environment where a MAZI zone will be deployed.
Guidelines for the MAZI toolkit will provide both technical and social support for deploying and maintaining a
MAZI node. The MAZI toolkit has at its core a configured network technology, however MAZI recognises that
the social, political, and cultural context of its deployment must also be considered. Therefore guidelines will
include not only technical advice on how to set up and operate the hardware and software components but
also guidance based on the outcomes of the pilot studies and their experiences in trial deployments.
As the MAZI components are being tested, the MAZI team will write associated technical guidance. In parallel
with this, partners have been asked to respond at regular intervals to a structured template outlining the pilot
study settings, describing local environments and objectives, to enable the WP1 team to draw together lessons
learned from testing in these contexts. Our ambition is to identify potential challenges and difficulties that
might appear when deploying a MAZI toolkit in local situations, and to facilitate adoption of the toolkit.
As already mentioned, it is a key principle of the MAZI project to avoid rediscovering the wheel and build on
existing solutions already available. The same holds for the toolkit itself and the corresponding guidelines for
installation, deployment, customization, and engagement. So, we are also exploring different existing toolkits
that we could use for inspiration and as the most related to MAZI's scope and methodology we have identified
the following:
The Commotion Construction Kit [38] is an online guide developed by the Open Technology Institute to
facilitate the creation of small-scale community networks in urban and rural environments. The main focus is
on the networking layer with detailed guidelines on how to flash a router and how to mount antennas on the
roof. In this spirit, the classic book “Wireless networking for the developing world” is a also a good starting
point.
Again, the most comprehensive guide on how to design local applications and scenarios in collaboration with
citizens comes from OTI, and its Community Technology Retrospective: 2015 Seed Grants [39]. The main
difference with the MAZI approach is that we bring into the design process difference disciplinary perspective,
we focus exclusively on local applications (instead of the Internet access scenario), and we progress in parallel
with four different long-term pilot studies in the home cities of the project's partners.
Finally, there are also numerous guides from which we would like to explore different pattern languages for
software design like Yahoo's Designing Social Interfaces, or for even more high-level processes like Liberating
Voices by Doug Schuler et al.

MAZI  Grant Agreement 687983
D1.1- The MAZI toolkit: modules, tools and guidelines  June 2016
H2020  Research and Innovation project
H2020-ICT-2015-10  Collective Awareness Platforms for Sustainability and Social Innovation 

Page 22 of 42

Given the highly complex design space that we would like to address, we would like to explore also less
normative approaches, like the MethodKit [40], which is an organization that has developed in the past the
MAZI's unMonastery BIOS toolkit and there are strong links between the two organizations that we would like
to invest on.
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4. Network Experimentation with the DIY hardware
In this section, we present in detail the real-world network experiments with DIY equipment we have
conducted in the NITOS Future Internet Facility [41], towards the goal of testing and evaluating different
combinations of hardware in real world settings. In this way, we will be able to identify the best possible
network module and adapt the MAZI toolkit in the different Pilots, according to the environment.
The list of the different combinations described below is a non-exhaustive one and includes only the
experiments conducted during the first months of the project. It will continuously grow up during the project
and will be reported in the next versions of this deliverable. Moreover, it will be play the role of a reference
manual for the final MAZI toolkit users and will enable them to browse and choose the setup that suits best for
their deployment.

4.1

Experiment description

The experimentation frameworks and tools employed in NITOS facilitated us to design and implement an
experiment in order to evaluate the network performance of diverse MAZI hardware setups and draw
conclusions. We integrated several Raspberry boards in the testbed as well as in the testbed experimentation
tools (Figure 8). This way, we could easily design an experiment including Icarus wireless testbed nodes [42]
together with Raspberrys which featured diverse USB Wi-Fi interfaces.

Figure 8: A MAZI zone deployment in NITOS testbed

The experiment included a Raspberry which played the role of a Wi-Fi Access Point and a number of Icarus
nodes which played the role of Wi-Fi Stations, or MAZI users for our case. During the experiment we connected
several Icarus nodes to the Raspberry and started simultaneous TCP traffic between each one of them and the
Raspberry. We started with just 1 station connected, in order to check the capacity of the link and continued
adding more stations, as you can see in the tables in 4.2. We repeated the experiments for four different
setups, each one using different USB Wi-Fi module and the results can be found in the following section.
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4.2

Results

The results of our experiments with the four different hardware setups can be found in this section. Most of
the Wi-Fi modules successfully sent traffic up to 28 users at the same time, although we cannot consider
acceptable a throughput of below 0.5Mbps.
In situations with more than 15 clients simultaneously sending traffic, as we can see clients acquire throughput
below 0.5Mbps and most probably experience delays during their session. We can consider a throughput
below 0.7Mbps acceptable just for email, chatting and frustrating web browsing and a throughput above
1Mbps acceptable for web browsing and audio chatting. For more demanding services, such as video
streaming, higher throughputs are required, depending as well to the video quality to be streamed.
4.2.1

Raspberry Pi 2 Model B+ with TP Link TL-WN722N [7]

In this setup, we used the TP Link TL-WN722N USB Wi-Fi module (Figure 9) which as it turned out could serve
more than 10 simultaneous clients efficiently.

Average Throughput (Mbps per client)
TCP
1 client

16.9

10 clients

1.25

20 clients

0.4

28 clients

0.4

>28 clients

0

Figure 9: TP Link TL-WN722N results

4.2.2

Raspberry Pi 2 Model B+ with TP Link TL-WN725N [9]

In this setup, we used the TP Link TL-WN725N USB Wi-Fi module (Figure 10) which as it turned out could serve
up to 18 simultaneous clients efficiently.
Average Throughput (Mbps per client)
TCP
1 client

18.1

10 clients

1.9

18 clients

0.9

28 clients

0

>28 clients

0

Figure 10: TP Link TL-WN725N results
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4.2.3

Raspberry Pi 3 model B with on board Wi-Fi interface

In this setup, we used the on board Wi-Fi module of the Raspberry Pi 3 (Figure 11), which as it turned out could
serve around 15 simultaneous clients efficiently.

Average Throughput (Mbps per client)
TCP
1 client

14.4

10 clients

1.41

20 clients

0.61

28 clients

0.41

>28 clients

0

Figure 11: Raspberry Pi 3 onboard Wi-Fi results

4.2.4

Raspberry Pi 3 model B with TP Link TL-WN8200ND [8]

In this setup, we used the TP Link TL-WN8200ND USB Wi-Fi module (Figure 12) which as it turned out could
serve up to 20 simultaneous clients efficiently.

Average Throughput (Mbps per client)
TCP
1 client

17.4

10 clients

1.85

20 clients

0.88

27 clients

0.33

>28 clients

0

Figure 12: TP Link TL-WN8200ND results

4.3

Future Steps

The aforementioned results were taken from our initial tests using the Raspberry platform and diverse Wi-Fi
USB interfaces. We are going to carry on the experimentation process evaluating other platforms and other
combinations of platforms and Wi-Fi interfaces, in order to identify the most suitable set up for each of our
Pilot Studies.
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5. MAZI Toolkit v1
In this section, we describe the first implementation of the MAZI toolkit that brings together existing tools
under the same umbrella. We will also describe our early deployments that took place the first 6 months of the
project. We chose the Raspberry as the core hardware component of this v1 of the toolkit, since it is the most
generic, easy to acquire and easy to configure one and on the other hand is powerful enough to support
successfully the required applications.

5.1

Network installation and configuration

The network configuration of the MAZI toolkit v1 is based in the hostapd and the dnsmasq open source tools.
We installed both of them in the Raspberry’s SD card and configured them in order for the toolkit to set up a
Wi-Fi Access Point and a DHCP server for the distribution of IP addresses. The network SSID is “mazizone” so
users in the proximity of the MAZI toolkit are able to detect it and connect. Furthermore, we used custom
configurations on these two tools in order to enable the functionality of a captive portal. Namely, a splash page
or a landing page shown to users as soon as they connect to our network and regardless of the URL they type in
their browser.
Upon their connection they are assigned an IP address, become members of the MAZI zone and are able to
access the available applications. As described before, they can write down any URL in their browsers and the
captive portal functionality implemented will redirect them to our Playground interface.

5.2

Integrated software applications

The MAZI toolkit v1 features a nice Playground page (see also 3.3), which is the landing page that users see as
soon as they connect to the MAZI zone (Figure 13). The applications installed are the Etherpad collaboration
tool, the OwnCloud server and the Limesurvey tool, all of them accessible through this “Playground” interface.

Figure 13: MAZI toolkit v1 Playground
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All the software required for the installation and configuration of the aforementioned applications is installed
locally on our Raspberry thus there is no need of Internet connection for the usage of them. You can find more
information about each of the aforementioned applications in 3.3.

5.3
5.3.1

Physical elements
3D printed cases

In the context of the development of the MAZI toolkit v1, we designed and printed a 3D case (Figure 14) for the
Raspberry board. We based our case on existing open source designs of Raspberry cases, where we
incorporated the MAZI logo and used an attractive colour for drawing easier the attention of our users.

Figure 14: 3D printed cases for the MAZI toolkit v1

5.4

Guidelines

The MAZI toolkit v1 comes together with a guidelines platform (Figure 15) featuring technical documentation
for the installation for anyone interested to do it from scratch and a list of images with pre-installed
applications for non-technical users. The guidelines platform is publicly available here and is implemented
using the open source tool named Sphinx [43] used for writing documentation. Sphinx uses reStructuredText
[44] as its markup language, its design is responsive for the best user experience in every screen size (Desktop
or mobile) and features a search tool on the upper left of the page for painless exploration of the
documentation.
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Figure 15: MAZI toolkit v1 guidelines

5.4.1

For non-technical users

Non-technical users are able to follow the instructions in the 1st section of the Guidelines and effortless deploy
their MAZI zone. In this 1st section (Figure 16) they can choose one of the SD card images available according to
their hardware equipment (see also Table 3), download it from the repository of MAZI images here, load it on
their SD card and deploy their toolkit. The procedure of loading an image on a SD card is straightforward and
described in details in this section of the guidelines.

Figure 16: Documentation for non-technical users
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MAZI toolkit v1 SD card images
Name

Device

Extra Wi-Fi module

OS

SD card

Applications
Etherpad

mazizone_pi2_wn72 Raspberry pi2
2n_8gb.img

TL-WN722N

Raspbian Jessie Lite

8 GB

Limesurvey
Owncloud
Etherpad

mazizone_pi2_wn72 Raspberry pi2
5n_8gb.img

TL-WN725N

mazizone_pi3_wn82 Raspberry pi3
00nd_8gb.img

TL-WN8200ND

Raspbian Jessie Lite

8 GB

Limesurvey
Owncloud
Etherpad

Raspbian Jessie Lite

8 GB

Limesurvey
Owncloud
Etherpad

mazizone_pi3_onbo Raspberry pi3
ard_8gb.img

Onboard Wi-Fi

Raspbian Jessie Lite

8 GB

Limesurvey
Owncloud

Table 3: MAZI toolkit v1 SD card images

5.4.2

For technical users

The MAZI guidelines v1 provides also analytical instructions for the technical users who are willing to follow
them and implement from scratch the installation. This includes all the details like the equipment someone
needs, the configuration of the Wi-Fi AP and the implementation of the captive portal providing Linux
commands and examples for the user’s convenience.

5.5

Early Deployments

During the first 6 months of the project we demonstrated several MAZI deployments in various public (or not)
events and we gained experience and gathered feedback useful for the improvement of the MAZI toolkit.
These deployments were heterogeneous as we didn’t yet a determined specification for the first version of the
toolkit, but these explorations have been useful in guiding us towards the homogeneous first version of the
toolkit in Month 6.
5.5.1

MAZI kick-off deployment

The kick-off meeting of the project was held on 14-15 January 2016, in Volos, Greece, where all the partners
had the chance to meet each other for the first time as a consortium, to present their activities and discuss
future steps. The requirements of such a meeting led us to the implementation of the first MAZI node and the
deployment of the first MAZI zone, which was an open-source file server for sharing the meeting’s documents
through the local Wi-Fi network.
The hardware used was:
-

A Raspberry pi 2 model B
A power cable
A SD card
A Wi-Fi USB dongle (TP-Link TL-WN722N) for providing Wi-Fi access.
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We installed the ownCloud server [31] in the SD card of the Raspberry and configured the Wi-Fi dongle as a WiFi AP. The ownCloud server is a self-hosted file sync and share server that provides access to your data through
a web interface or sync clients while providing a platform to view, sync and share across devices easily — all
under your control. After logging in the “mazizone” Wi-Fi network, we were able to browse the meeting’s
documents through the ownCloud web interface and upload ours. The installation of the node took place in the
meeting room and required just a power plug, as depicted in Figure 18.

Figure 17: Instructions for logging in and using the MAZI zone during the kick-off meeting
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Figure 18: MAZI node in the kick-off meeting

5.5.2

The Polylogue

Polylogue is an interactive installation (Figure 19) and a hyper-local message feed. Through an open WIFI
network, users in reach of the wireless signal can send text messages with their smartphones, tablets or
computers. These messages get printed immediately on a paper roll that runs in-between two translucent,
black boxes and are transformed into a material stream of consciousness.
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Figure 19: A Polylogue installation

Polylogue offers space for thoughts, questions or claims to stand next to each other, to object, to relate:
Depending on the time of contribution, messages are being printed above, under or next to each other and
seemingly relate, though being fundamentally separated from one another through exactly this very
simultaneousness.
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Figure 20: Messages in Polylogue exist situational

Polylogue offers a physical experience analog to apps like Snapchat and thus serves as a antithesis to the
internet’s „eternal memory“, as the messages and their relationships only exist situational: commentaries that
were up to date just minutes ago become obliterated after having had a run of approximately two meters.
Unlike digital messages, which often travel for thousands of kilometers, multiple times around the globe,
messages submitted to polylogue travel exactly 2m until reaching their final destination. How long it takes for a
message to move across to the other box, where it will be shredded and destroyed is determined by the
density of the conversation: The more and the faster visitors contribute to the feed, the more short-lived a
single message becomes. The obliterated content accumulates at the installation’s feet in the form of a paper
pile consisting of fragmented conversations.
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Polylogue was originally created for the MAZI event at Transmediale 2016 [45]. Since then, it has been
exhibited at NetFutures 2016 (see 5.5.3) in Brussels and will be shown both at Platine Festival for Media Art
2016 [46] in Cologne Germany as well as at Speculum Artium [47] in Trbovlje, Slovenia.

5.5.3

NetFutures 2016

The NetFutures 2016 event [48] was held on 20 – 21 April 2016, in Brussels, Belgium and MAZI participated
with an exhibition booth, where we presented the project and its activities to the community.
The MAZI booth presented an initial version of the MAZI node (Figure 21) using the following hardware:
-

A Raspberry pi 3
A power cable
A SD card
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Figure 21: MAZI node in NetFutures 2016

A Wi-Fi network was deployed using the Raspberry device which feature a built-in Wi-Fi interface. Our booth’s
visitors could connect to this network and participate in a survey that was installed locally on the SD card of the
Raspberry using the Limesurvey application [32], a popular Free Open Source Software survey tool. The results
of the survey were stored locally and were presented live to the audience through a large screen, as depicted
in Figure 22.

Figure 22: Limesurvey Statistics from NetFutures 2016

Questions like: “Have you ever used an offline network?”, or “Would you find useful an offline network?” were
answered from multiple people that visited our booth and will be used as feedback for the implementation of
our toolkit during the project.
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Figure 23: NetFutures 2016 MAZI booth

5.5.4

Kokkinopilos camp - unMonastery

During the period of June 17th to June 28th, unMonastery forces gathered in a Greek village named Kokkinopilos
(https://goo.gl/maps/KZsm4aaFb4N2) on Mount Olympus, in order to make contacts with key local
stakeholders and explore the area for a possible installation of the unMonastery group sometime in 2017.
Moreover, they organized several meetings and organisational discussions regarding their activities in the old
school of Kokkinopilos, so we took the opportunity to deploy a beta version of the MAZI toolkit v1 and get their
feedback (Figure 24).
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Figure 24: The Kokkinopilos old school (on the left) and the MAZI zone deployment (on the right)

The circumstances were perfect, so we made the deployment in collaboration with the unMonastery team
(Figure 24), which featured a Wi-Fi interface and an IP Camera.
The tookit enabled the unMonasterians to connect through Wi-Fi and use 4 applications, the Etherpad for
taking collaborative notes during their meetings (Figure 25), the OwnCloud for exchanging documents, the
Limesurvey for conducting surveys in the area and a live streaming service (Figure 25) for displaying anything
through the IP camera.

Figure 25: unMonasterians using the MAZI toolkit v1 (Etherpad app on the left, Live video streaming on the right)
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The unMonastery group took great advantage of the provided applications from the MAZI toolkit and provided
us feedback for the v1, as well as for the next versions of the toolkit, regarding connectivity issues, application
issues and more.

Figure 26: unMonastery and UTH team in Kokkinopilos
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6. Conclusions
DIY networking offers a completely new paradigm of ICT-based innovation, which is by construction
participatory and significantly decreases the start-up costs in two fundamental ways: 1) it does not require the
ownership of a domain name nor remote hosting, nor an Internet connection and 2) it does not require from
the users’-side the installation of an application or the registration to a specific platform; everyone with a
device and a web browser can join; advertisement of the service could utilize physical elements (like a poster).
The goal of the MAZI toolkit is to provide the necessary framework, knowledge, and tools for citizens to exploit
the increased openness of DIY networking toward the common good. During the first six months of the project
we have performed explorations of the state of the art, and deployed initial experimental MAZI zones using
existing free software applications such as Limesurvey, used in Netfutures2016 and a minimal twitter-like
interface used in the Polylogue installation in Transmediale (Berlin January 2016).
During the next period we will focus all our efforts on the participatory design processes that will be carried out
during the different pilots, which will inform our future steps in terms of target applications and appropriate
customization options. In our second version of this document (D1.2, to be delivered in Month 24, December
2017) we will be at the stage of the project where we can report on findings from initial community
engagement activities across all four pilot studies, and from two of the pilot studies at least we will expect to
have undertaken initial deployments and can report performance of initial selections of technologies and
approaches. These, and the emerging envisioned scenarios will enable us to further refine our research into
state of the art technologies that may be contender components for the second version of the MAZI toolkit.
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