Reimagining performance:
The internet as a catalyst for change
by CARLA REES

I

t goes without saying that the pandemic has been extraordinarily challenging for musicians. Like many of us, my
pre-Covid life included performances, international travel,
chamber music, collaboration, teaching … I watched my diary
empty virtually overnight, and with it, a large proportion of my
income. But it was more than that—not being able to rehearse
meant not being able to test new ideas, develop research projects
or use any of the finely polished ensemble skills which we work
on every day. It even made me consider my identity—am I still a
performer if I’m not performing? This is a familiar story to all of
us, and I don’t need to explain what it feels like not being able to
play music together, not to mention only being able to practise at
reduced dynamics in small spaces!
Early on, musicians of all kinds moved online, livestreaming
concerts from their homes, compiling videos where everyone
plays their individual part and someone stitches it all together,
or pre-recording tracks from home and playing them out over
YouTube. It was a way of surviving, working together and
making sure music didn’t completely disappear, but sound
quality can be variable as a result of dry home acoustics, low
quality equipment (not many of us had a home studio set up
already) and often a lack of technical know-how (how many of us
have now become amateur sound engineers?), and it also cannot
capture the magic of live interactions with other performers and
the audience.
Music is by and large a social activity—we work in ensembles of various sizes from duos to orchestras, and even in my life
as a soloist I collaborate on a daily basis with composers, other
performers, instrument makers, sound engineers … and also
with audiences through interactions in performance. Spaces are
hugely important elements of performance, as the sound reflects
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“

Creating new
musical material
in the moment is
not only possible
online, but highly
enjoyable.

from the different surfaces of the hall and performers learn to
interact with, and get the best out of, the resonances created.
There are also the visual aspects of performance to consider—the
intimacy of watching someone playing live, right in front of you,
and the atmosphere that can create. Music creates a relationship with time; it changes the audience’s perception of time and
creates an immersive experience which can take the listener out
of the normality of everyday life. Watching a pre-recorded video
on Facebook or YouTube is good but doesn’t quite have the same
impact. We all found our ways of coping; it quickly became clear
to me that there was a need to reinvent and reimagine in order
to be able to practise our art at all, beyond individual practice
within the confines of our homes.

TELEMATIC PERFORMANCE
One of my long-term collaborators is composer and computer
musician, Scott L. Miller. Scott is based in Minnesota, and we
have worked together on various projects for the last ten or so
years, all of which have relied on one or both of us travelling
between continents and working intensively for a few days. That
was yet one more aspect of musical life that could have stopped
with the pandemic. However, as part of his broader research in
Virtual and Augmented Reality, Scott began exploring the field
of telematic (over the internet) performance, and we found this
opened up some exciting new possibilities.
Anyone who has used Zoom (and let’s face it, that’s pretty
much all of us now) will know that even two people speaking at

the same time causes the sound of one to cut out. This, combined
with poor sound quality, is a disaster for music, as it means that
you cannot use these sorts of systems to play music together. It’s
fine for solo performances, and there have been huge leaps in
Zoom’s ability to handle audio over the last year, partially thanks
to practically every instrumental teacher in the world moving to
online systems for their work and Zoom responding accordingly.
In terms of ensemble playing, though, it’s no-go, and that’s even
without considering the latency issues caused by the internet.
Various different platforms have sprung up over the last year
to try to remedy some of these issues. Apps such as Soundjack,
Jamkazam, Sonobus, Jamulus and others are now buzzwords
in the music world. One of them, Jacktrip, is an established
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HIGH-LOW II
This is an example of a score where the colours can be distributed
amongst different performers to create a range of dialogues and
textures.

05 IX
This was written for rarescale. The score is divided into a series
of individual parts. Each player works from an individual part
in order to contribute to the piece as a whole. There are 4 parts
which can be played in any combination, with one or more players
interpreting each part simultaneously.
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There is a greater
potential to reach
a wider audience
online.

hardware-based solution developed by Chris Chafe and his
colleagues at Stanford University over the last 20 or so years.
This is a sophisticated system which is capable of enabling large
ensembles to work together with relatively low latency, assuming
everyone has access to the right hardware and powerful internet
servers. Netty McNetface, the platform we have been using most,
is a free, open-source app which allows up to 12 people to connect
at the same time. It is easy to use (once the right settings have
been worked out) but requires access to a server; an early part of
the process was therefore Scott learning how to set up a server
that would mean we could connect whenever we wanted to.
The technology is still in its infancy, and each platform still
has its drawbacks. We’ve tried quite a few over the last year.
Some worked brilliantly for a while and then stopped working
completely, others were so complicated to set up that without a
PhD in internet systems and a large heap of luck, it was impossible to connect. Sometimes the internet just doesn’t want to play
ball, but with Netty, using Scott’s own server, we have found a
reliable and usable connection can be set up in seconds on the
majority of days.
It became clear very quickly that in order to play music online,
we’d need to consider what sort of music might be suited to the
platform. Latency and dropouts are a very real problem—not just
because of bandwidth and distance issues but also because of the
way the internet is set up in different countries and the interaction between different Internet Service Providers (the last year has
been quite a steep learning curve in this regard). Data is sent in
packets, meaning a dropout can cause a missing chunk of sound
which can’t be replaced. Latency can happen at lots of different
stages in the transfer of data, meaning that different people in
different locations have varying experiences, so coordinating
exactly, as one might in a chamber music performance, is highly
challenging, to say the least.
However, aspects of the work I was doing with Scott prior to
the pandemic could be transferred and developed for telematic
platforms. One of our major projects in recent years is Islands,
a work for flute and electronics where the score is an image of
a place, and my part is improvised in response to electronic
sounds, which are themselves responding to the volume levels in
the room.1 The piece has elements which return in each performance, and new elements which are created in the moment.
These elements combine to create a unique experience at each
performance.
1 For a description of Islands and to see the score, see https://www.oca.ac.uk/weareoca/music/solo-flute-quartet/
A recording is available here: https://www.youtube.com/watch?v=VN72nnHyVWM
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This approach is ideally suited to telematic performance.
Although the environment-specific electronics are not so viable
in this context, responding to a combination of visual and sonic
elements to create new musical material in the moment is not
only possible online, but highly enjoyable. Improvisation requires
listening and responding, but does not necessarily need an
exact coordination, in the same way that chamber music does,
so latency issues are less relevant than in other forms of musicmaking, and can even become part of the music’s creation.
Using graphic scores as a form of notation is not new, and
there are numerous examples of extant scores which have been
used in different contexts. For this project, Scott has created his
own sets of scores, some of which are shown here. Graphic scores
allow the performer a good deal of agency; they provide a focus
for interpretation, as well as an underlying structure and (often)
a mood or atmosphere (although there is scope to interpret that
in different ways too), but they do not tell the performer what
notes to play, or how fast to go. Each player has space to develop
their own musical expressive language in response to the visual
impetus of the score. Within an ensemble situation, this could
potentially mean multiple interpretations happening simultaneously, except that the process of listening and responding
means that players react to each other in order to create a unified
approach. This can include dialogue (even arguments!), a range
of textures and allows space for diversity of ideas which can
encourage us all to explore areas of new ground. Different colours
can be assigned to different players, or we can build in random
elements, such as each individual choosing where to start within

PIANO-FORTE (above)
This is designed as a table-top canon (as was often seen in
Renaissance part-books, where players would sit around the table
and read the music in the orientation of their view). Player one
starts at the top of the page and reads from left to right. Player two
starts from what looks like the end and plays the music in reverse
(or rotates the page and reads from the top!)

the image. Listening to how others respond to the same material
is a fascinating learning experience in itself, and it can be a lot of
fun trying to follow where each of the players is in the score.
There’s something quite magical about performing with people
in different locations and creating a shared musical experience
at a distance. In this context, the performance itself can’t be
experienced anywhere else other than the internet—the sound
is a mix, created at Scott’s computer from everyone’s individual
microphone feeds, including his live-processed electronics, and
broadcast via YouTube. Each of the performers can hear the
others through headphones as we play and can adjust the balance
between the parts through volume controls for each player. We
can choose to hear the others, or not to2. Yes, we could all be
in the same room, playing together, but each of our individual
locations brings something extra to the experience. Even just »
2 One experiment I undertook with clarinet player Sarah Watts was to explore what
the end result would be of music played ‘blind’, without hearing each other. The result
demonstrated how much listening and responding is part of the process but was
nevertheless extremely interesting and could be explored further.
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knowing that we’re experiencing different times of the day from
our fellow performers can have an impact on the sort of music we
play. I genuinely feel that some of that magic would be lost if we
were in the same space. There is a sense of occasion created by all
being online and playing together; seeing that there are viewers
for the livestream helps to get a sense of audience presence too.
There is an added advantage, which is that there is a greater
potential to reach a wider audience online, especially taking into
account asynchronous views as well.
This project has been important to me both personally and
professionally. It has given me the opportunity to continue to
develop a meaningful long-term collaboration with Scott, as well
as with clarinet player Sarah Watts, who is a founder member
of my ensemble, rarescale. We have given regular online performances over the last few months and have also recorded a CD
over the internet, which was released in June. It has enabled
me to work with and learn from colleagues I have never met in
person; it is normal to meet new colleagues in performance work,
but these are people situated on a different continent and we
wouldn’t have had the opportunity to work together without a
lot of travel and expense. It has provided me with an outlet for
my performance work over the last year, helped a lot with my
well-being (despite everything, I have found a way to still be a
performer) and allowed me to continue to develop my research
work. Most importantly, I think, it has provided me with a new
and invaluable musical and creative challenge which has opened
up new areas for exploration.
I am sure that this approach to music-making will continue to
be part of my future musical life. There is a lot of potential for
further development, and this style of playing may even develop
into a new genre of its own, as the technology advances and more
people explore the potential of telematic performance. There is
scope to foster even closer links between music and visual art, as
well as to explore new ways to help the audience experience to
evolve. The world of VR and AR beckons, and the possibilities
are exciting.

Performances
1. After a few months of recordings and tests, our first
performance took place on 5 December 2020 as part
of the NottFAR symposium.
https://www.youtube.com/watch?v=VImd9T1kqPI
2. This performance took place on 17 Jan 2021.
The other performers are based in New York and
Minnesota, and we never met in person. (Apologies for
the tech issues with Scott’s microphone which means
his introductions were not broadcast!)
https://www.youtube.com/watch?v=5WllV3W_k_E

All scores © 2020 Scott L. Miller; Publishing license granted to
American Composers Alliance, Inc. (BMI)
Except for 05 IX © 2021 Scott L. Miller; Publishing license granted to
Tetractys Publishing.
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