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This paper describes a bespoke instrument built by the
author to surface material features of IP networks as
part of an ongoing Research Through Design
exploration into the disputed territory of the home
network. The instrument presents a real-time map of
the home network; the devices present and their
activities. This paper describes the instrument’s design
as a work in progress for the Making Home workshop at
CHI 2017.
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Introduction
This paper describes the design of a Home Network
Map as a work in progress for the Making Home
workshop at CHI 2017 [1]. As such the field of inquiry
concerns themes of agency, precarity and the Internet
of Things, at home. The design I present here is
intended to disclose the features of home networks for
the researcher, namely myself, and enable subsequent
design-led responses. While there are clear parallels, I

do not consider that this is a Cultural Probe [6], rather
a complementary approach that serves to surface the
materiality of the situated technology, specifically a
home IP network. I prefer the term Research Through
Design Instrument, through elaborating this example I
intend to illustrate some generalizable features.
My ongoing programme of research seeks to make
design interventions in the homes of participants to
make their home networks more legible and by
extension more open to their control – exposing
conflicts with other agents (landlords, corporations,
governments). Modern home networks are complex
interplays of computation, radio, cabling and
architecture – highly site-specific. Before I can begin, I
need to make the network more legible to me – to
materialise it and expose it to a Research Through
Design process. Put simply - to map it.
My initial questions include: What does the network
look like? How many things are there? What are they?
What are they doing? Who are they talking to? How are
they arranged? How much traffic is there?

Ways of Mapping Home Networks
Most tools for network analysis are those of Unix-based
command line interfaces (for instance: ping [13] and
traceroute [8]) with the implied expertise for the
professional or invested enthusiast. These same tools
form the hacker’s arsenal; those seeking to exploit the
resources of vulnerable networks.
Figure 1: BT Homehub
administrative interface

Despite the growing complexity of home networks,
most remain ad hoc and unmanaged. There is only little
tool support for those who are motivated; home routers
typically offer some basic functions: a graphical

visualisation of the network - the devices on it and their
topology - enabling the devices to be assigned new IP
addresses, renamed or removed. See Figure 1.
Several notable explorations of the network exist as
design proposals and art works; The Internetworks of
Things [5] is a series playful designs, visualizing the
flows of data in the network. The home router was
extended with an integrated touch-screen display and
animated with illustrated wall projection. Maps were
developed showing traceroute [8] traffic visualizations,
inside the home and globally. These are intended to be
always-on and glancable. Similarly, Jeremijenko’s Live
Wire (Dangling String) [11] and Ishii et al.’s Pinwheels
[7], which both publically represent the volume of local
IP traffic, have this ambient quality.
Durrant et al.’s Onlines [4] is a modified wireless router
which captures usage of a specified number of web
services (such as Facebook) and displays these usage
patterns back to the household for contemplation and
later sharing. Datta’s Poetic Router [2] is a wireless
router which generates poetry from the contents of
network packets it captures and broadcasts a spoken
reading to a close-by FM radio. The Men in Grey [15]
performance similarly captures and manipulates
wireless IP traffic.
These examples rely on transforming and representing
the output of command line tools. Similarly, my
instrument uses these tools and reframes them as an
experiential device – that both poses and offers
answers to questions.

Figure 2: The Home Network Map

Figure 3: Typical output of the
nmap command

Figure 5: The annotated Home Network Map

A Home Network Map

Figure 4: Typical output of the
tcpdump command

The design of the Home Network Map (Figure 2 and
Figure 5) reframes two command line tools: nmap [12]
and tcpdump [9]. These run on a Unix-based Raspberry
Pi, connected to the network by WiFi. The WiFi dongle
operates in promiscuous mode, allowing it to be used
for packet sniffing – to watch network traffic not
addressed to it.

Active devices on the network are found by periodic
scans of the network using nmap; see Figure 3. Realtime network activity is monitored or sniffed with
tcpdump – the payload does not need to be decrypted
or interpreted, only the destination and source address
are extracted; see Figure 4. Devices are shown on the
256 LED display, at the position determined by the host
identifier of the IP address (the final byte). Zero is in
the top left, working left to right, row by row. When a
device is seen to be active the corresponding LED is

flashed. It is assumed that the home network uses IPv4
addressing and the devices are on the same subnet.

behaviour can be somewhat esoteric, lacking some
independence.

In operation the device creates a constellation of
illuminated LEDs mapping the network. The number of
devices is immediately apparent. Over time these
devices are seen to be active at rhythms that disclose
some quality of their behaviour. Normal becomes
apparent. New devices and new interactions draw
attention – experimentation is encouraged. The
instrument operates both as part of a directed
investigation and as always-on glanceable object.

Through my current uses of the instrument I have
found that while it answers some of the initial
questioned I posed, it asks yet more to which it can
offer no answers. Specifically, my inquiries are
increasingly concerned with whether and how data is
flowing within the local network. This is not easily
rendered on the current display.

The white acrylic surface, through which the LEDs are
visible, can be easily annotated with an OHP pen as
hypotheses are made and tested. This kind of
annotation is reminiscent of the practice of writing a
Scribble Strip on a mixing desk console; where a piece
of tape is stuck by a control to associate it with a
particular track or effect. The white acrylic deliberately
manipulates the affordances of the instrument, making
a pliable layer that is accepting to temporal change.
The Sketch-a-Move proposal [10] and Dunne and
Raby’s Evidence Dolls [3] use marker pens in a similar
way.
The functional design of the panel speaks to the
microcomputers and instrumentation of the 1970s; for
instance, the Altair 8800.
The Research Through Design Instrument is necessarily
quickly fabricated. In the term of Odom et al.’s
Research Products [14] it is finished only to the degree
to which it can well inform the subsequent design or
intervention by fitting the environment; being a
bespoke instrument for an individual researcher its

While the simplicity of the display is appealing, it is only
technical sufficient to render the instrument’s function
as currently imagined. A high-resolution graphical
display could be diminished to provide the same
experience, yet offer an abundance of possibility for
adaptation and experimentation, at little additional
investment. This fixity of function seems undesirable in
a Research Through Design Instrument.

Workshop Question
What does the instrument tell us about this synthesized
domestic Airbnb home? What does it expose beyond
our visual exploration of the space? What other
Research Through Design Instruments are suggested
by our questions?
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