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e Spotify:

With a user base now officially reaching 100 million—including
40 million paying subscribers—the music streaming platform
Spotify is today widely recognised as the solution to problems

caused by last decades of digital disruption within the music and

media industries.



@ Spotify:

Spotify resembles Netflix, YouTube—and lately Apple Music—as
an epitome of streaming’s digital zeitgeist envisioned to
shape our future. Industry interviews, trade papers, academic
books, and the daily press reiterate innumerous versions of this
“technological solutionism” (Morozov 2013) in almost as many

variations.
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> Il. lack of data & digital methods
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Spoftiiy & Digital Methods

While most previous scholarship on Spotity has primarily
focused this service role within the music industry, its
alterations of the digital music economy, or causing the
eventual end of piracy (Wikstrom 2013; Wikstrom & DeFilippi
2016: Allen Anderson 2015; Galuszka 2015: Andersson Schwarz
2013) ... our project (mainly) takes a software studies and

digital humanities approach towards streaming media.



Sertware Studies

An emerging interdisciplinary field that draws upon
computational perspectives on software. The emphasis lies on
analysing software sources and processes—rather than

interfaces—something that often distinguishes software studies

from new media studies.



Software Studies

Ima inary
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SPEAKING CODE

e e ey

The Imaginary App

Eateg by Faul D. Miler ang Svitlana Maiviyenko

Moblle appspromise to deliver (h)appiness toour devices aithe tonch of & finger or twa Apps offer gradfyingly
immediate access to connection and enfertainment. The array of apps downloadable from the app store mar come
from the cloud, butthey attach themselves firmly to oar individual movement from location tolocation on carth. Ir
The Imaginary App, writers, theorists, and arists--including Stephen Wolfram (in conversation with Paul Miller;
and Lev Marovich exploce the cultura and technological chifts that have accompaniced the emergence of the
mobile app.

Speaking Code

COdll’rg as Aesthetic and Polilical Expression

By Geoff Cox and Akex Mclean

Speaking Code begins by nvoking the “Hello World " convention used by programmers when learning a new
language, helping to establish the interplay of text and code that ruas throagh the book. Interweaving the voice of
criticel writing fromr the humanities with the tradition of com puting and software development, in Speaking Code

Ceoff Cox formulates an argumert that sims toundermine the distiactions between eriteism and practice aad to

emphasize the aesthetic and polidical inrplications of software studies.

10 PRINT CHR$(205.5+RND(1)); : GOTO 10

By Nick Montfort, Pstsy Baudoin, John Bell, lan 3ogost, Jeremy Douglass, Mark
Mark Sample and Nogh Vawter

C. Manno, Mchael Matess, Casey Reas,

‘I'his book takes a single line of cole--the extremely cencise BASIU program for the Commodaore 04 1rsceribed 1n the
title--and us2s it as a lens through whick to consider the pheaomenon of ceative computing and the way computer
prograns exst in culture, The authors of this collabomtively written bouk peat code notas meely fucctiona bulas o
text--in the case of 10 PRINT, a text thatappeared in many different printed sources--that yields a stery aboatits

makirg, its purpose, its assumptions, and more.

Programmed Visions
Software and Merory

By Wendy Hu Kyong Chun and Wendy Hu Kyong Chun

New nedia thrives on cycles of obsolescence aad renewal: from celebrations of cyber-everything to Y2 X, from the
dot-com bust to the next b.g things—mabile mobs, Web 3.0, cloud computing. In Programmed Visions, Wendy
Hui Xyong Chun arzues that these cycles resul:in part from -he wars in which new media encepsulates a logic of
programmability. New media proliferates “pregrammed visons,” which seek to shape eénd predict—even embody—
a futu-e based on pastdatz.
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Spoftiiy & Digital Methods

The project, “Streaming Heritage”, broadly engages in reverse
engineering Spotify’s algorithms, aggregation procedures,
metadata, and valuation strategies, all in order to study

platform logics, including underlying norms and structures.

Reverse engineering starts with the final product (the music

service Spotity in our case) and tries to take it apart—backwards,

step by step.



Reverse Engineering Social Media

Software, Culture, and Political Economy in New Media Capitalism




Spoftiiy & Digital Methods

Basically, the scholarly purpose of our project is to draw a more
holistic picture by using Spotity as a lens to explore social,
technical, and economic processes associated with digital media
distribution.

The key research idea is to ‘follow files’—rather than the people
making, using, or collecting them—on their distributive journey
through the streaming ecosystem, and hence to take empirical

advantage of inherent data flows at media platforms (as Spotity).






Lack of Data

The major problem in doing contemporary research on
streaming music is that the specifics of Spotify’s algorithms are
proprietary, and statistics around listener data (more or less)

a corporate secret.

Some rudimentary data is available via the various Spotify
interfaces—ranging from the amount of streams for popular

songs to artist followers and listeners per month.
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Lack of Data

At the site yearinmusic.spotify.com data with the most popular

tracks, albums or playlists (divided, for example, geographically
or by the period of the year) is also at hand. It a user logs in,

personal statistics are displayed in a similar manner.

Yet, basically, no specific data is available.


http://yearinmusic.spotify.com

Lack of Data

One point of departure within our project has hence been that
Spotity resembles a black boxed service, metaphorically as well

as practically, since the servie does not share data.

As a consequence, from a research perspective, Spotify user

data has to be acquired and compiled through other means






Digjital Methods



Meella measurement maethoos

On a rudimentary level, digital methods differs from analogue
methods since data and research evidence is found’ rather
than 'made’.

Within traditional media studies long-established techniques
like questionnaires, surveys, interviews and focus groups are
still the methods that are most commonly used.



Swedish SOM-survey

OE FORSTA FRAGORMA GALLER VILKA MASSMEDIER DU TAR DEL AV

FRAGA 1. Hur cfta brukar Du titta p& eller lyssna till féljande
typer av nyhetsprogram i radie och ™W?

Dagligen 5-6 ggr/ 3-8 ggr/ 1-2 ggr/ Mer Aldrig
vecka vecka vecka sdl lan
(17)  Nyheter § lokalradien
{18)  Aktuellt i TV
(19) Rapport + TV
(20) Dagens Eko | riksradion
(21) Regicnala nyheter § TV

- 00000
~0o00oo0o
00000
*00ooao
00000
o o |

4

FRAGA 2. Hur mycket brukar Du se pd av f8ljande typer av TV-program?
Al1t/] stert Ganska [nte s¥rskilt Ingenting/Nastan

sett allt mycket mycket inget alis

(22) - Underhd1Iningsprogram 0 O ] O
{13) Nyhetsprogram D D L—J D
(in) Dokumentiir- och sam-

hillsprogram D D D D
(1%) Sportprogram D O O O
(26) Kulturprogram D D D D

1 2 ’ s

FRAGA 3. Vilken morgontidning brukar Du lisa regelbundet?
(Med regelbundet menas hEr minst ett nummer per vecka. Om Du
l&ser mer &n en morgontidning - ange vilken Du betraktar som

Din lokala morgontidning).

[ T T O
(Tidningens namn)

D 3 Laser ingen morgontidning regelbundet

1986
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seli-estimated media usage



Meella measurement maethoos

| argue, however, that one should critically scrutinize and
question the relevance of doing analogue surveys—with self-
estimated media usage of made data—to understand the
transformative consequences and effects of the digital media
landscape.
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Spoftiiy & Digital Methods

Over the last ten years—within the extensive field of media and
internet studies—different types of digital methods have been
taken up as key instruments for developing pioneering ways to
analyse and understand, ‘the digital’, 'the internet’, as well as

digital media production, distribution and consumption.



Spoftiiy & Digital Methods

Following the catchphrase, “the system is the method"” (Bruhn
Jensen 2011), digital methodologies are increasingly deployed
for performing social science or humanistic inquiries on, for
example, big data and black-boxed media platforms (as Spotity)
that today increasingly serve as key delivery mechanisms for

cultural materials.

So—when interacting, searching and listening to music at

Spotify, user data is constantly being produced—yet how to

capture it?



RICHARD ROGERS

This painting Is not availlable in your country.




RICHARD ROGERS

This painting Is not available in your country.

"This book presents a methodological
outlook for research with the web. As
such it is a proposal to reorient the field
of Internet-related research by studying
and repurposing what | term the
methods of the medium, or ... methods
embedded in online devices. [...]

How may we learn from and reapply
these and other online methods? [...] By
continually thinking along with the
devices and the objects they handle,
digital methods, as a research practice,
strive to follow the evolving methods of
the medium.”
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Problems with Digital Methods



Prolblems with Digital Methods

Naturally, there are a number of problems working with digital
methods. “Twitter determines what data are available and
how data can be accessed through [their] API”, David
Gunnarsson Lorentzen for example states in his new thesis,

Following Tweets Around.

How Twitter and other similar platforms and services (like
Spotify) provides access to data “in turn affects the analyses the
researcher does. The central problem [is hence] that
researchers do not know what relevant data are not

collected” (Gunnarsson Lorentzen 2016: ii).



Prolblems with Digital Methods

In their article, "Interface methods: renegotiating relations
between digital social research, STS and sociology”, Noortje
Marres and Carolin Gerlitz (2016) furthermore states:

“The prominence of such tools ... points to a wider
problematic: digital analytics invoke a methodological uncanny
for social research. [These] tools ... closely resemble the

techniques and methods deployed in social inquiry, but we can
certainly not call them ‘our own’. ‘Not our own’ because ... the
methods built into popular tools often prove to have more alien
disciplinary provenances, and to serve the objectives of
digital platforms rather than those of research.”
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Spoftiiy & Digital Methods

Building on the tradition of so called “breaching experiments”
in ethno-methodology (Garfinkel 1967), our project has tried (in
different ways) via repeated and moditied interventions and
experiments, to ‘break into’ the hidden infrastructures of

digital music distribution.

On the one hand, we have been interested in broadly studying
different data patterns and media processes at Spotity. On the
other hand, we have also been keen on producing and

obtaining research data.






> What sounds are perceived as music (or not) according to
Spotity and adjacent aggregating services?

> How is metadata generated, ordered, and valued—and
what kind of metadata is actually available?

> What normative world views are promoted and
materialized by streaming architectures?

> How is the social contract between listener communities,
artists, and collecting societies changing?

> What kind of infrastructures proliferate behind the
surfaces of on-demand services?



Spoftiiy & Digital Methods

My research group has hence literally tried to dig deep ‘under
the hood’ ot Spotity—and, indeed, our project is informed by a
media archeological attitude. What we wanted to achieve was
basically a transdisciplinary account of today's media ecology

undertaken from the inside of black boxed music aggregation.






So how to get inside the box?

We have tried to make things as
simple as possible, setting up an
interventionist approach that
follows the transformation of
audio files into streamed
experiences, in the simple way a
postman would follow the route of
a parcel—from packaging to
delivery.



VakeAGIF.com



Some examples of Interventions .. Ao
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Spoftiiy & Digital Methods

Our explorations with uploading sounds and/or music, have
resulted in different responses. The same music pass some

aggregators—while others define it not to be music content at

all.

When rejection criteria at music aggregators turn more or less
arbitrary—depending on whether users pay a fee or not—the
line between music and non-music, artist and machine becomes

increasingly blurred. Principles as to what is considered music,

in short, vary.
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EASE #8 Handtailored advertisement

Experiment manager: Patrick

Question/problem description:

|. Set up of an handtailored Spotify user.
Il. Aggregate/multiply this hand tailored user
lll. Record advertisement sounds (that will later be used in the Spotify will eat
itself — experiment)

C. Recording advertisement

To which extent does advertisements function as spam on Spotify? What does
advertisements look like in different countries?

What does advertisement discourses around Spotify look like, and how does these
advertisement ideals play out in the Spotify client?
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Spotiry & Digital Methoels @o

Another investigation/intervention has dealt with so called
'zombie music’—i.e music (or sounds) that are available at
Spotify, but that never gets played. | have personally been
interested in the fact that one-fifth of Spotify’s catalogue of

some 30 million songs haven’t once been listened to at all.
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Forget Me Not.

Millions of songs on Spotify have been forgotten.
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Spoftiiy & Digital Methods

Under the computational hood of streaming services all streams
are equal, and every stream means (potentially) increased
revenue from advertisers. Spotify (freemium) is hence likely to
include—rather than reject—various forms of (semi-)automated

music and sounds.



Spoftiiy & Digital Methods

The issue is also related to controversies regarding the transition
to streaming music platforms and payouts to artists. The
sometimes heated discussion has, in short, been centered

around the topic if streaming music will be able to generate a

sustainable income for musicians —or not.



Stream It Like You Mean It.

Music streaming's virtually worthless
for artists. But we can change that.

Stream your favorite artist forever.

Q . o

Learn more
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Eternify Claims To Trick Spotify Into Paying Artists
More Through 30-Second Loops

Ry SalraMueller  w asalraMieller & smueller@ibrimes.com  on.une 723 2015 978 AM FOT

Tavlor Swit stood up to Apple Music cver rovalty payments, but one photographer szys her concert-photo policy limits

the income of nhotographers.
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hitps://www.youtube.com/watch?v=KXvncV79l Xk



https://www.youtube.com/watch?v=KXvncV79LXk

Motern Media: About Motern Media Home

W Folow DMoternMedia | 1507 fullowers M

makes a movie with Charles Roxburgh anc Torn: Scalzo every few yeers. (See the list of their movies below. ] Movies
Farley and Scalzn have heen part of 2 proli©ie songwriting dun called Moes Haven ginee 1995 They have 25 Storc
albums.
“he Motern Medla
In 2008, Farley started wriling songs about every topie tnaginzble. If someone might seasch (or it, Farley will Infomercial Podcast
have 2 song about it  As of 2015, Ze has released more than 18 cco songs. He changes his came to correspond Press

with the thame of the alhm. Sa. The Fungry Fond Rand does somgs shant fona; Papa Razzi anc the Photogs

sing abcut celcbrities; The Singing Animal Lover sings aboutanimals; The Guy Who Sings Your Name Over ead TLIWN

Cver sings people's (irst names over and vver; and su vn, Below are all Uie names Fadey uses o nelease musicl .
Guestboa

conet

Moes Huven
Join the email Fst!

PETET =TI | Join

Black L ake

MOES HAVEN

Black Lake

’ Haven

.y Is Ours! {(For Now)

VICTORY IS OURS!
(FOR MOW)

Matt Farley — 18,000 songs under 60 different artist names.
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Songs About Great Literary Giants
(And Other Very Important
s People)

Av Papa Razzi and the Photogs - 2010 - 36 spar, 1 tim

G (- )

Songs About Great

# LAT oMl |
1 -+  Adam McCune is a Great Journalist! 1E=h
Z + Melissa Theuriau, | Love Ycu! 1:15
3 -+ Brooke Burke, | Love Your Work 1:18
4 - Ryan Gosling, You are a Great Singer and Actor. Will You Be My Friend? 2:19
5 -+  Lea Michele, | Have a Little Crush on You 1:48
6 -+ A Musical Tribute to Fyodor Dostoevsky 1.07
7 } A Song About My Favorite Hermann Hesse Novels 2:36
8 — Len Goodman, You are a Good Man. 142
c <+  Samuel Johnson, What Did You Really Think of Boswell? 159
10 -+ | Like Franz Kafka 2.00



10. More music 1s better music Edited by

. PATRIK WIKSTROM
Pelle Snickars ROBERT DeFILLIPPI

INTRODUCTION

[n March 2014 the funk band Vulfpeck released the conceptual album, B U S l n 8 SS l n n UV a tl U n
‘Sleepify’, containing five minutes and 16 seconds of pure silence. The

purpose was to crowdfund an upcoming world tour, and songs were and []Isru Dtl[]n 'n the

specifically prompted to be available on the Swedish music streaming
service Spotify — hence the title of the album. In a video posted at the M " | d t
same time on YouTube, band leader Jack Stratton stated that when he sat U S l U n US ry
down with his band to talk about potential touring during the fall of
2014, ‘they said that they would do it under one condition: that all the
shows would be free.' Jokingly, he replied: ‘That’s not a problem -
Yeah!’

In the video Stratton went on to explain ‘how it works’: Vulfpeck
releases ‘Sleepify’ on Spotify, an album that ‘is different from our
previous albums. This album is much quieter. In fact, we believed it is the
most silent album ever recorded.” Essentially, what Stratton was asking
fans to do was to stream the silent album on repeat while sleeping -
‘make your sleep productive’ — all in order to exponentially multiply
royalties from Spotify. Since the latter are only disbursed once a song is
registered as a play, which happens after 30 seconds, all songs on
‘Sleepify’ — ingeniously given the titles, ‘Z’ to “Zzzzzzzzzz’ — were 31 or
32 seconds long. According to Stratton’s announcement in the video, 800
streams would roughly generate four dollars in royalties to the band. ‘If
you stream “Sleepify” on repeat while you sleep every night, we will be
able to tour without charging admission,” he concluded, all the while
vividly exclaiming that if someone was unaware of what Spotify is — it’s
a service that’s ‘gonna through in the entire history of recorded music’
(Sleepify 2014).

Vulfpeck’s silent prank is illustrative of the fundamental changes the
recording and music industry has gone through during the last 15 years.
When music and listening behaviors are treated as discrete (and even
silent) data in binary form, content literally starts to lose its meaning — at
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Bots as Informants

v \)




Bots as Intormants D O

The most important research strategy within our project,
however, has been to use bots as a kind of virtual users that

collect data for us.

A bot is a small software application that runs automated tasks
(or scripts), and within interventions at Humlab we have
repeatedly used massive set-ups of bots, sometimes working

with up to 500 virtual listeners.

By employing bots—posing as users—we have been able to
systematically engage with ‘the Spotify system’, running

different kinds of dummy data through repeated interactions.






AlblbalBot

At Humlab we set up an experiment with the purpose to
determine it it was possible to provoke—or even to some
extent undermine—the Spotify business model (based on what
is sometimes called, the 30 second royalty rule). Royalties from
Spotify are disbursed once a song is registered as a play, which

happens after 30 seconds.



AlblbalBot

The AbbaBots were used to play a single track, “Dancing
Queen”, during less and more than 30 seconds, and with a fixed

repetition scheme running from 10 to n times, simultaneously
with different bot accounts.



AlblbalBot

Essentially, the experiment resembled a Turing test, where we
asked ourselves what happens when—not if—streaming bots
approximate human listener behavior in such a way that it

becomes impossible to distinguish between a human and a

machine.
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Figure 1. OSelenium bot37 repeatedly plays ABBA’s ‘“Dancing Queen” for 35
seconds—with recurrent browser errors.
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Tracking Gencleree Streams

In another experiment we investigated patterns in music
recommendations, focusing specifically on issues around
gender. The purpose was, in short, to explore whether the
Spotify music recommendation algorithms are (or aren't)
performative of gendered user identities and taste

constellations.

All bots were identical, except that half of them were 'male’
and the other half 'female’. One results was that Spotify's
music recommendations were heavily geared towards

recommending music by male artists during the experiment.



Table 3.

Average percentage of recommendations for male artists, female artists,
or bands with both males and females within each genre (irrespective of bot gender).




Tracking Gencleree Streams

We also found that male bots in the rock and rnb/hiphop
genres received a greater variation in their music

recommendations as compared to the female bots.

The female Gospel bots, however, received a larger amount of

unigque recommendations as compared to the males.



Rnb/Hiphop

Dance/
electronic




Spetity Raclo Looping

In yet another experiment we wanted to explore the possible

limitations and restrains found within ‘infinite archives’ of music

streaming services. Our hypothesis was that many streaming

services’ radio functions (like Spotity) appear to consist of an

infinite series of songs. Spotify Radio claims to be personalised

and never-ending, yet music seems to be delivered in limited

loo

o patterns. What would such loop patterns look like? Are

Spotify Radio’s music loops finite—or endless (given that

algorithm(s) can choose between more than 30 million songs)?

How many tracks (or steps) does a ‘normal’ loop consist of?



Chart 1. Amounts of songs played by 40 Jane Lead bots that started a radio channel based on Abba’s “Dancing
Queen”—ranging from 185 to 249 tracks.







Chart 4. Amount of repetitions of Abba’s “Dancing Queen” within playlists of ‘obedient bot listeners’—that
started a radio channel based on the same track.







Spetity Raclo Looping

One conclusion to draw from our experiments with Spotify
Radio is that similar artists reappear frequently within all bot
playlists. It seems that music recommendation algorithms does
not really takes advantage of the archival infinity at Spotify.
In short, fans of Belinda Carlisle will be pleased, since a radio
station based on “Dancing Queen” will repeatedly play her
songs, basically no matter what kinds of interactions are

executed.
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