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: C
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 C
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It
is

only
ab

out
d

ecad
e

ag
o

that
Sp

otify
launched

.
The

p
latform

and
its

rivals
have

used
stream

ing
technology

to
d

isrup
t

and
d

rastically
alter

the
w

ay
the

m
usic

ind
ustry

sells,d
istrib

utes
and

d
elivers

m
usic

to
fans.

Stream
ing

is
now

an
estab

lished
form

at.
In

ad
d

ition
to

rep
orting

a
5.9%

g
row

th
in

g
lob

al
m

usic
sales

last
year,

ind
ustry

trad
e

b
od

y
IFPI

said
stream

ing
revenues

jum
p

ed
60%

-p
lus.

But,in
term

s
oftechnolog

y,stream
ing

has
g

one
m

ainstream
and

the
future

is
alread

y
fastcatching

up
w

ith
us.A

p
lethora

ofnew
ad

vance
technolog

ies
are

em
erg

ing.A
nd

they
could

d
islocate

the
increasing

ly
tech-centric

b
usiness

w
e

w
ork

in
tod

ay,ifthe
m

usic
sector

is
notp

rep
ared

.

1. IN
TRO

D
U

C
TIO

N
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TRO

D
U

C
TIO

N

A
rtificial

Intellig
ence

(A
I),b

lockchains,A
ug

m
ented

R
eality

(A
R

),
M

ixed
R

eality
(M

R
),

V
irtual

R
eality

(V
R

),
holog

ram
s,

rob
otics,

voice-activated
d

ig
ital

assistants
and

chatb
ots

look
set

to
p

erm
eate

the
w

ay
m

usic
is

shared
,

consum
ed

,
m

onetised
and

even
created

.

The
p

hysical-d
isc

form
at,includ

ing
vinyl

and
C

D
s,is

m
ore

than
a

century
old

.
It

has
just

ab
out

rem
ained

intact
in

tod
ay's

tech-centric
m

ed
ia-and

-entertainm
ent

b
usiness,

w
hich

is
d

om
inated

b
y

the
Internet

b
ehem

oths
(G

oog
le’s

ow
ner)

A
lp

hab
et,A

m
azon,A

p
p

le
and

Faceb
ook.A

s
a

result,
althoug

h
p

hysicalstillsells,itis
ata

d
eclining

rate.

This
w

as
follow

ed
b

y
the

raid
of

sm
artp

hone
ap

p
s

like
Snap

chat,Instag
ram

and
W

hatsA
p

p,w
hich

literally
p

laced
contentaccess

in
consum

ers’hand
s.

N
ow

,
w

e’re
alread

y
hearing

ab
out

w
hole

alb
um

s
b

eing
com

p
osed

w
ith

A
I,and

m
usic

b
eing

exp
erienced

w
ith

A
R

.



C
hatb

ots
offer

notonly
the

lab
els,b

utalso
the

artists,m
ore

stream
lined

w
ays

to
m

arket
their

releases
d

irectly
to

fans.
R

ob
ots

justm
ig

htrep
lace

song
w

riters.R
eally?

Yet,
anyone

investing
and

w
orking

in
the

g
lob

al
m

usic
com

m
unity

as
it

is
tod

ay
m

ust
b

e
p

rep
ared

to
p

ivot
(as

the
international

tech
com

m
unity

p
uts

it)
and

m
anag

e
the

inevitab
le

transition
p

eriod
com

ing.

To
help

artists,
rig

hts
ow

ners
and

executives
hand

le
the

p
otential

friction
such

outrig
ht

innovation
m

ig
ht

throw
at

m
usic

enterp
rises,

larg
e

and
sm

all,
this

M
ed

iaTainm
ent

Finance
W

hite
Pap

er
for

M
id

em
analyses

the
new

tech
system

s,
com

p
iles

statistics
and

interview
s

exp
erts

ab
out

an
ind

ustry’s
future

thatis
alm

osthere.
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O
V

A
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O
D

E

A
N

A
LY

SIS
O

F
T

E
C

H
ST

A
T

IST
IC

S:
T

H
E

P
O

T
E

N
T

IA
L

IM
PA

C
T

O
N

M
U

SIC

This
section

features
a

listofstatistics
thatconfirm

s
the

p
ervasive

use
ofsocial

m
ed

ia
and

m
essag

ing
ap

p
s,p

lus
the

p
otential

hug
e

im
p

act
of

new
ad

vance
technolog

ies.

These
fig

ures
are

notd
efinitive

and
forecasts

are
never

facts
–

justg
uid

elines.
But

as
viab

le
m

ed
ia-and

-entertainm
ent

creative,
d

istrib
ution

and
m

arketing
tools

and
p

latform
s,

the
tech

system
s

are
here

to
stay

and
are

still
g

row
ing.

M
oreover,the

estab
lished

tech
g

iants,from
Faceb

ook
to

A
p

p
le,are

investing
in

them
.So,itis

w
orth

having
a

look.

Tw
itter

m
ig

ht
b

e
lag

g
ing

b
ehind

its
g

oliath
rival

Faceb
ook,

in
term

s
of

the
num

b
er

of
users.

But
its

reach
am

ong
consum

ers
is

too
b

ig
to

b
e

ig
nored

eq
ually.N

ext-g
en

m
essag

ing
ap

p
s,from

Snap
chat

and
Faceb

ook
M

esseng
er,

are
also

chasing
after

consum
ers.
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W
e’ve

includ
ed

W
eC

hat,
the

m
essag

ing
ap

p
from

C
hinese

m
ed

ia-and
-tech

titan
Tencent

H
old

ing
s.This

is
to

rem
ind

us
that

the
A

ng
lo-A

m
erican

d
ig

ital-
m

ed
ia

p
latform

s
and

services
are

also
facing

toug
h

com
p

etition
in

C
hina,

from
Tencentand

its
rivals

such
as

A
lib

ab
a

G
roup

H
old

ing
and

Baid
u.

A
d

d
itionally,

Faceb
ook,

G
oog

le
and

their
ilk

are
all

ferociously
challeng

ing
leg

acy
m

ed
ia,from

TV
to

p
rintm

ag
azines,for

a
share

ofthe
w

orld
’s

b
illions

of
ad

vertising
d

ollars.
This

g
ives

them
the

financial
clout

to
integ

rate
the

fast-
em

erg
ing

next-g
en

technolog
ies

like
A

I,V
R

,A
R

,IoT
and

chatb
ots

into
their

existing
b

usinesses.

Their
influence

on
the

w
ay

the
m

ed
ia,entertainm

ent
and

creative
ind

ustries
ad

op
tthe

next-g
eneration

tech
looks

setto
b

e
even

m
ore

p
ow

erful.
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328
M

IL
L

IO
N

SN
A

P
C

H
A

T
: d

aily active users 
w

orld
w

id
e in second

 q
uarter of 2017 

173
M

IL
L

IO
N

2B
IL

L
IO

N

T
W

IT
T

E
R

: m
onthly active users 

w
orld

w
id

e in second
 q

uarter of 2017 

FA
C

E
B

O
O

K
: m

onthly active users 
w

orld
w

id
e in second

 q
uarter of 2017 

T
H

E
 T

E
C

H
 ST

A
T

IST
IC

S
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1B
IL

L
IO

N

FA
C

E
B

O
O

K
 M

E
SSE

N
G

E
R

: m
onthly active 

users w
orld

w
id

e in third
 q

uarter of 2017 
1.3
B

IL
L

IO
N

1.5
B

IL
L

IO
N

W
H

A
T

SA
P

P
: m

onthly active users 
w

orld
w

id
e in third

 q
uarter of 2017 

Y
O

U
T

U
B

E
: m

onthly active users 
w

orld
w

id
e in second

 q
uarter of 2017 

700
M

IL
L

IO
N

IN
ST

A
G

R
A

M
: m

onthly active users 
w

orld
w

id
e in second

 q
uarter of 2017 
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7.5
B

IL
L

IO
N

V
IR

T
U

A
L

 R
E

A
L

IT
Y

: revenues g
enerated

 
b

y 2021 from
 $7.17b

n exp
ected

 in 2017
$74.82
B

IL
L

IO
N

$133.8
B

IL
L

IO
N

V
O

IC
E

-A
C

T
IV

A
T

E
D

 D
IG

IT
A

L
 A

SSIST
A

N
T

S: 
d

evices installed
 w

orld
w

id
e b

y 2021

A
U

G
M

E
N

T
E

D
 R

E
A

L
IT

Y
: value of g

lob
al 

m
arket b

y 2021 from
 $3.33b

n in 2015

960
M

IL
L

IO
N

W
E

C
H

A
T

: m
onthly active users 

w
orld

w
id

e in second
 q

uarter of 2017 
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$267
B

IL
L

IO
N

A
R

T
IF

IC
IA

L
 IN

T
E

L
L

IG
E

N
C

E
: 

contrib
ution to g

lob
al econom

y b
y 

2030

$15.7
T

R
IL

L
IO

N

IN
T

E
R

N
E

T
 O

F
 T

H
IN

G
S: g

lob
al investm

ent in 
IoT b

y 2020

80%
C

H
A

T
B

O
T

S: share of b
usinesses (in the U

K
, 

France, South A
frica, the N

etherland
s) alread

y 
using

 or p
lanning

 to use chatb
ots b

y 2020 

Sou
rces:eM

arketer; A
 to Z Research; Faceb

ook; Tw
itter; Snap

 Inc; O
vum

; Pw
C

; 
Boston C

onsulting
 G

roup
; M

cK
insey &

 C
om

p
any; O

racle; Business Insid
er
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3.M
U
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C
H

 IN
N

O
V

A
TIO

N
:

C
R

A
C

K
IN

G
 TH

E
 C

O
D

E



M
U

SIC
 TE

C
H

: C
R

A
C

K
IN

G
 TH

E
 

IN
N

O
V

A
TIO

N
 C

O
D

E

•
M

u
sic Tech

 In
n

ovation
: C

rack
in

g
 

th
e C

od
e (an

 an
alysis)

Tim
e

O
ut,

the
U

K
-b

ased
iconic

entertainm
ent-and

-culture
listing

s
m

ag
azine,

recently
p

red
icted

that
m

usic
w

ill
b

e
d

elivered
d

irectly
into

com
p

uter
chip

s
em

b
ed

d
ed

in
our

b
rains

b
y

2049.

A
s

far-fetched
as

that
id

ea
m

ig
ht

b
e,

there
is

a
sp

ate
of

new
-tech

d
evelop

m
ents

taking
p

lace
thatcould

rad
ically

alter
even

the
d

ig
itally

d
riven

w
ay

m
usic

is
alread

y
p

rod
uced

,d
istrib

uted
,m

arketed
and

created
.

A
rtificial

Intellig
ence

(A
I),

alg
orithm

s,
rob

otics
and

autom
ation

are
p

erm
eating

alm
ost

every
ind

ustry
that

exists
tod

ay,
includ

ing
the

m
usic

b
usiness.

A
I

is
also

contend
ing

w
ith

b
lockchains,

the
technology

associated
w

ith
the

b
itcoin

d
ig

ital
currency,

for
the

m
usic

sector’s
attention.

A
d

d
to

that
V

irtual
R

eality
(V

R
),

A
ug

m
ented

R
eality

(A
R

),
M

ixed
R

eality
(M

R
),

holog
ram

s,
chatb

ots
and

other
unknow

n
d

evelop
m

ents
lurking

insid
e

som
e

start-up
’s

ap
p.
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“The
rig

hts
land

scap
e

in
the

p
hysical

w
orld

w
ill

b
e

m
irrored

in
som

e
w

ay
in

the
virtual

d
ig

ital
w

orld
.

W
e

have
to

help
shap

e
that

land
scap

e
or

b
e

stuck
w

ith
w

hatever
is

g
iven

to
us,”

he
says.

A
IM

recently
announced

a
new

p
artnership

w
ith

U
K

-b
ased

D
ig

ital
C

atap
ult,

the
g

overnm
ent-fund

ed
innovation

centre.
It

w
ill

introd
uce

early-stag
e

tech
start-up

s
to

A
IM

m
em

b
ers

to
ensure

that
tech

p
rod

ucts
b

eing
d

evelop
ed

are
relevant.

“This
w

ill
ensure

they
are

creating
tools

that
are

m
arket-read

y
and

m
inim

ise
R

&
D

(research
and

d
evelop

m
ent)

w
astag

e,”
Pacifico

ad
d

s.“W
e

shallalso
look

to
raise

a
sm

allfund
to

help
enab

le
the

p
ilots

to
w

ork.”

The
m

usic
ind

ustry’s
D

N
A

m
ig

ht
b

e
artistic

and
creative.But

A
IM

and
other

org
anisations

recog
nise

thatthe
b

usiness
m

ustb
race

itselffor
these

new
tech

ad
vances.

“ W
E

 H
A

V
E

 TO
 H

E
LP 

SH
A

PE
 TH

E
 LA

N
D

SC
A

PE”
Paul Pacifico, C

hairm
an/C

E
O

, A
IM

A
rtists,

lab
els

and
rig

hts
ow

ners
need

to
resp

ond
p

roactively
to

their
em

erg
ence,

d
eclares

Paul
Pacifico,

C
hairm

an/C
E

O
of

U
K

ind
ep

end
ent-lab

els
org

anisation
A

IM
.
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A
rg

uab
ly,

the
b

usiness
is

still
ad

justing
to

the
d

isrup
tive

im
p

act
of

the
evolving

stream
ing

services,m
ob

ile
ap

p
s,socialm

ed
ia

and
recom

m
end

ation
eng

ines.
A

nd
the

em
erg

ing
technolog

ies
m

entioned
ab

ove
are

still
in

their
infancy.

Itis,how
ever,tim

e
to

consid
er

m
oving

b
eyond

sm
artp

hone
ap

p
s

to
a

b
rave

new
p

hase.

A
I,sm

artsp
eak

ers
an

d
ch

atb
ots

Pow
ered

b
y

A
I

and
m

achine
learning,

rob
otics

tech
m

ig
ht

rep
lace

factory
job

s
and

m
ake

d
riverless

cars
p

ossib
le.But

can
it

com
p

ose
and

p
lay

orig
inal

structured
m

usic?

Start-up
s

like
U

S-b
ased

A
m

p
er

M
usic

(see
interview

,
C

hap
ter

3),
Juked

eck
and

A
I

M
usic

in
the

U
K

,
A

ustralia’s
Pop

g
un

and
A

iva
Technolog

ies
in

Luxem
b

ourg
are

am
ong

several
tech

ventures
p

roving
m

achines
should

b
e

ab
le

to
com

p
ose

m
usic.

Sony
C

orp
oration

hop
es

to
p

rod
uce

A
I-created

record
ing

s
at

its
Paris-b

ased
C

om
p

uter
Science

Lab
oratory.A

nd
consultancy

g
iantA

ccenture
has

launched
Sym

p
honolog

ie,an
orchestralw

ork
created

from
A

I-selected
d

ata.

A
rtists

are
catching

on.Last
year,the

leg
end

ary
Brian

E
no

p
rom

oted
his

new
alb

um
The

Ship
w

ith
an

A
I-created

m
usic

vid
eo.

U
S

sing
er/YouTub

e
p

ersonality
Taryn

Southern
recently

b
roug

ht
out

I
A

M
A

I,w
hich

is
thoug

ht
to

b
e

the
firstalb

um
totally

com
p

osed
w

ith
A

I.
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A
I could

 also end
 up

 influencing
 how

 record
ed

 and
 live m

usic is m
arketed

. 
V

oice-activated
 d

ig
ital assistants and

 sm
art sp

eakers like A
m

azon’s A
lexa, 

M
icrosoft’s C

ortana, G
oog

le H
om

e and
 A

p
p

le’s Siri are b
eing

 used
 b

y young
 

fans to d
iscover m

usic they w
ant to listen to on stream

ing
 p

latform
s. 

A
nd

 chatb
ots, the Q

&
A

 softw
are used

 b
y online stores to answ

er custom
ers’ 

q
ueries, are forecast to help

 m
usic m

arketing
 d

ep
artm

ents stream
line their 

routine services, leaving
 them

 m
ore tim

e to focus on the artist and
 fans.

B
lock

ch
ain

s

Blockchains’ sup
p

orters claim
 its und

erlying
 infrastructure m

akes it d
ifficult 

for d
ig

ital d
ata g

athered
 b

y hum
ans to g

o w
rong. 

D
og

g
ed

 b
y frag

m
entations w

ithin the ind
ustry, the m

etad
ata collected

 to 
d

escrib
e a record

ing
 (artist’s nam

e, song
w

riters, p
rod

ucer, lab
el, record

ing
 

stud
io, w

hen record
ed

, w
here) has freq

uently failed
 to m

atch the m
etad

ata 
that d

escrib
es the orig

inal com
p

osition.  

This has hurt rig
hts ow

ners, esp
ecially in d

isp
utes ab

out w
ho ow

ns w
hich 

cop
yrig

hts. O
p

en-source b
lockchain start-up

s like JA
A

K
, Im

og
en H

eap
’s 

M
ycelia, M

usicBrainz and
 D

ot Blockchain M
usic are am

ong
 the sp

ecialists 
offering

 b
lockchain p

latform
s the m

usic ind
ustry could

 one d
ay use to 

id
entify a record

ing
’s cop

yrig
ht correctly.
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This
exp

lains
w

hy
three

m
ajor

collection
societies,U

S-b
ased

A
SC

A
P,PR

S
for

M
usic

in
the

U
K

and
France’s

SA
C

E
M

,
are

collab
orating

on
a

b
lockchain

p
roject.Itis

d
esig

ned
to

slash
the

num
b

er
ofinaccuracies

thatm
ake

itd
ifficult

to
m

atch
a

song
’s

m
etad

ata
to

those
on

the
various

record
ing

s
ofthattune.

“W
e

talk
ab

outthe
‘d

ata
p

rob
lem

’.Butthis
is

nota
new

;ithas
b

een
around

for
100

years,”
notes

Paul
D

ilorito
at

PR
S

for
M

usic
(see

his
interview

in
C

hap
ter

3).“A
nd

p
erform

ance
rig

hts
org

anisations
(PRO

)
have

sp
ent

that
tim

e
trying

to
m

atch
the

w
orks

to
their

record
ing

s.”

N
ew

York-b
ased

D
ot

Blockchain
M

usic
is

am
ong

the
m

usic
b

lockchain
sp

ecialists
PR

S
for

M
usic

has
talked

. “ W
E

 TA
LK

 A
BO

U
T TH

E
 

D
A

TA
 PRO

BLE
M

; TH
IS IS 

N
O

T N
E

W
”

Paul D
ilorito, D

irector of O
p

erations,
PR

S for M
usic

This
exp

lains
w

hy
three

m
ajor

collection
societies,

U
S-b

ased
A

SC
A

P,
PR

S
for

M
usic

in
the

U
K

and
France’s

SA
C

E
M

,are
collab

orating
on

a
b

lockchain
p

roject.
It

aim
s

to
slash

the
inaccuracies

that
m

ake
it

d
ifficult

to
m

atch
a

song
’s

m
etad

ata
to

those
on

the
record

ing
s

ofthattune.
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A
s

D
ot

Blockchain
M

usic
C

E
O

Benji
R

og
ers

recently
told

M
id

em
Preview

m
ag

azine:“In
2017,there’s

no
clear

inform
ation

ab
outw

ho
ow

ns
w

hatw
hen

it
com

es
to

the
w

orld
’s

rep
ertoire.W

ith
b

lockchain,everyone
w

illb
e

ab
le

to
see

w
ho’s

ab
using

the
rig

hts.”

C
onfusing

m
etad

ata
is

turning
m

usic
licensing

into
an

unnecessarily
b

urd
ensom

e
activity,ob

serves
V

aug
hn

M
cK

enzie,C
E

O
ofLond

on-b
ased

start-
up

JA
A

K
,a

b
lockchain-tech

sp
ecialist

b
uild

ing
a

d
ecentralised

d
ata

netw
ork

that
w

ill
enab

le
creators

to
offer

click-throug
h

licences
for

the
use

of
their

content.

“In
the

future,as
they

chase
the

d
em

and
s

ofconsum
ers,contentp

latform
s

w
ill

continue
to

innovate
around

the
w

ays
w

e
interact

w
ith

content,
and

the
licensing

need
s

to
evolve

to
facilitate

that,”
M

cK
enzie

states.

“C
reating

a
p

latform
thatm

akes
iteasier

for
d

evelop
ers

and
entrep

reneurs
to

exp
erim

ent
w

ith
content

is
the

b
est

w
ay

to
accelerate

the
renew

ed
g

row
th

in
the

m
usic

ind
ustry.”

E
ven

m
usic

fans,
w

ho
find

that
the

w
rong

m
etad

ata
can

m
ake

it
d

ifficult
to

d
iscover

new
record

ing
s

to
enjoy,

are
contrib

uting
to

the
m

usic
b

lockchain
d

eb
ate

via
M

usicBrainz,
a

not-for-p
rofit

crow
d

-sourced
op

eration
run

b
y

Barcelona-b
ased

M
etaBrainz

Found
ation

found
er

R
ob

ertK
aye.
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“W
e

w
ere

the
typ

e
of

p
eop

le
w

ho
w

anted
to

org
anise

our
C

D
and

vinyl
collections,”

he
says.“But

w
ith

the
arrival

of
stream

ing,som
e

of
us

stop
p

ed
.

You
no

long
er

felt
com

p
elled

to
tid

y
your

collection.So
our

user
b

ase
has

a
d

ifferentm
otivation:know

led
g

eab
le

inform
ation

w
e

w
antto

share.”

The
g

row
ing

sop
histication

of
M

usicBrainz’s
m

etad
ata

has
attracted

m
ajor-

corp
oration

sub
scrib

ers
like

U
K

p
ub

lic
b

road
caster

BBC
,

search
eng

ine
b

ehem
oth

G
oog

le,concert-tickets
seller

Ticketm
aster

and
U

K
-b

ased
7d

ig
ital,

the
international

d
ig

ital
m

usic
and

rad
io

services
p

rovid
er.

A
R

(A
u

g
m

en
ted

R
eality)

A
ug

m
ented

R
eality

features
com

p
uter-g

enerated
3D

im
ag

es
sup

erim
p

osed
on

into
your

real-life
surround

ing
s.Im

ag
ing

w
alking

into
your

living
room

to
find

a
virtualversion

ofyour
favourite

artistw
aiting

to
sing

for
you.

The
tech’s

p
op

ularity
soared

last
year

after
the

am
azing

success
of

Pokém
on

G
O

,
the

free-to-p
lay

location-b
ased

m
ob

ile
g

am
e.

The
record

-b
reaking

ap
p

has
b

een
d

ow
nload

ed
m

ore
than

650
m

illion
tim

es.

So
w

ith
the

rig
htA

R
ap

p,could
artists

g
enerate

sim
ilar

fig
ures

in
sales?

Like
a

lotofem
erg

ing
tech,A

R
’s

use
in

m
usic

is
stillevolving.
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But
som

e
attention-g

rab
b

ing
p

rojects
includ

e
the

exclusive
A

R
cam

p
aig

n
b

y
Shazam

,
the

m
usic-d

iscovery
ap

p,
to

p
rom

ote
Scream

,
the

M
ichael

Jackson
com

p
ilation

alb
um

that
d

rop
p

ed
in

Sep
tem

b
er

(see
Shazam

interview
in

C
hap

ter
3).

Pointyour
sm

artp
hone

atthe
alb

um
’s

p
oster

and
the

ap
p

w
illtrig

g
er

the
first–

ever
A

R
exp

erience
linked

to
a

M
ichaelJackson

alb
um

.

Then,check
outthe

live
A

R
-stag

e
ap

p
from

Irish
start-up

Firstag
e,w

hich
aim

s
to

literally
p

lace
a

3D
version

ofa
g

ig
in

the
p

alm
ofyour

hand
or

on
the

tab
le

in
frontofyou.

M
eanw

hile,
sing

er-song
w

riter
Beatie

W
olfe

released
her

alb
um

R
aw

Sp
ace

w
ith

the
w

orld
’s

firstlive
360

o
A

R
alb

um
stream

earlier
this

year.

The
A

R
kit

softw
are

in
A

p
p

le’s
iO

S
11

op
erating

system
is

am
ong

the
new

services
exp

ected
to

encourag
e

ap
p

d
evelop

ers
to

create
m

ore
A

R
exp

eriences
for

iPhone
and

iPad
users.

A
nd

Faceb
ook

has
introd

uced
A

R
Stud

io,w
hich

invites
d

evelop
ers

to
create

tech
that

artists
and

d
esig

ners
can

use
to

p
rod

uce
A

R
im

ag
es

for
its

C
am

era
E

ffects
p

latform
,w

hich
is

in
b

eta.
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V
R

,360
o

an
d

M
R

V
irtual

R
eality

totally
im

m
erses

users
into

a
com

p
uter-g

enerated
w

orld
.You

m
ig

ht
not

b
e

ab
le

to
see

your
im

m
ed

iate
real-life

surround
ing

s,
as

you
can

w
ith

A
R

,b
utitoffers

the
p

ossib
ility

offront-row
seats

ata
virtualrecord

ing
of

a
stad

ium
concert.

Shared
V

R
also

offers
the

chance
to

b
e

at
the

sam
e

concert
w

ith
your

friend
s,

even
ifthey

are
p

hysically
located

in
d

ifferentp
arts

ofthe
w

orld
.

Faceb
ook,the

tech
g

iant
valued

at
m

ore
than

U
S$530b

n,recently
rep

orted
its

b
est

q
uarter

earning
s

ever,g
enerating

U
S$10b

n-p
lus

in
revenues

d
uring

the
three

m
onths

end
ing

31
Sep

tem
b

er
2017.

That
treasure

trove
has

g
iven

the
com

p
any

the
clout

to
b

ecom
e

a
staunch

influencer
in

the
V

R
sp

ace,esp
ecially

after
p

aying
U

S$2b
n

for
the

com
p

any
m

aking
the

O
culus

R
ifthead

setand
V

R
tech

in
2014.

R
ival

G
oog

le,YouTub
e’s

ow
ner,is

also
an

investor
in

V
R

head
set

and
content

tech.
Like

Faceb
ook,

YouTub
e

offers
a

360
o

vid
eos,

w
hich

have
introd

uced
consum

ers
to

a
free

V
R

exp
erience

b
efore

they
com

m
it

to
the

fullV
R

version
thatreq

uires
the

stillexp
ensive

head
sets

to
w

ear.
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A
rtists

that
have

exp
erim

ented
w

ith
m

eld
ing

record
ing

s
w

ith
V

R
includ

e
Bjork,PaulM

cC
artney,Jack

W
hite,Q

ueen,C
old

p
lay,Scottish

b
and

Biffy
C

lyro
and

U
S

sing
er-song

w
riter

D
aw

n
R

ichard
.

The
stud

ios
offering

m
usic-V

R
p

rod
uction

services
includ

e
U

S-b
ased

N
extV

R
and

the
U

K
’s

M
elod

yV
R

,w
hich

is
listed

on
the

A
IM

stock
exchang

e
via

p
arent

com
p

any
E

V
R

H
old

ing
s.

M
elod

yV
R

has
b

een
m

aking
sig

nificant
head

w
ay

in
acq

uiring
the

rig
hts

that
could

m
ake

it
the

b
ig

g
est

international
p

layer
in

this
sp

ace.
In

O
ctob

er,
it

sealed
a

licensing
d

eal
w

ith
Jay-Z’s

R
oc

N
ation

lab
el

and
R

oc
N

ation
Pub

lishing.

This
ag

reem
ent

com
es

after
form

ing
p

artnership
s

w
ith

the
three

m
ajors

lab
els:U

niversal
M

usic
G

roup,Sony
M

usic
E

ntertainm
ent

and
W

arner
M

usic
G

roup.
A

d
d

itionally,
it

has
raised

£15m
in

new
fund

ing
in

its
b

id
to

exp
and

into
the

U
S.

M
ixed

R
eality

is
m

ore
or

less
a

hyb
rid

ofV
irtualand

A
ug

m
ented

R
eality.This

tim
e,the

virtualand
realelem

ents
in

your
environm

entare
fully

integ
rated

.

M
icrosoft’s

H
oloLens,

w
hich

rem
ains

restricted
to

content
creators

(as
op

p
osed

to
consum

ers)
is

said
to

b
e

the
m

ostsuccessfulM
R

p
latform

to
d

ate.
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A
lthoug

h
its

com
m

itm
entto

the
m

usic
b

usiness
is

lim
ited

,H
oloLens

has
b

een
used

b
y

Israel-b
ased

O
ctosense

to
recreate

a
R

ihanna
concertfor

users.

H
oloLens’b

ig
g

est
rival

could
b

e
M

ag
ic

Leap,a
U

S
start-up

that
has

collected
an

estim
ated

U
S$1.8b

n
from

investors
(includ

ing
G

oog
le,

C
hina’s

A
lib

ab
a

G
roup

and
W

arner
Bros.

E
ntertainm

ent).
H

ow
ever,

the
m

uch-anticip
ated

p
rod

uct
is

still
in

stealth
m

od
e,

so
only

its
creators

and
investors

have
any

id
ea

of
w

hat
it

is
cap

ab
le

of.

H
olog

ram
s

A
d

d
ing

record
ed

tracks
to

aud
io-visual

form
ats

like
V

R
and

A
R

in
som

e
w

ay
continues

the
trajectory

oftrad
itionalm

usic
vid

eos.

But
d

evelop
ing

tech
to

re-enact
and

enhance
w

hat
fans

can
see

and
exp

erience
at

a
concert

venue
has

not
b

een
easy

(see
Tig

er
H

eart
interview

,
C

hap
ter

3).

Yet,the
com

b
ination

of
the

19
th-century

technology
know

n
as

Pep
p

er’s
G

host
w

ith
21

st
century

m
achinery

has
enab

led
com

p
anies

like
U

S-b
ased

D
ig

ital
D

om
ain,M

usion
in

the
U

K
and

Lond
on

innovation
ag

ency
H

olition
to

resurrect
d

eceased
sup

erstars
to

p
erform

live
on

stag
e

in
frontofad

oring
crow

d
s.
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The m
ost fam

ous of these p
rojects has b

een the late rap
p

er Tup
ac Shakur’s 

holog
rap

hic g
ig

 at the 2012 C
oachella V

alley M
usic &

 A
rts Festival in 

C
alifornia.

M
eanw

hile, E
yellussion in the U

S has received
 p

erm
ission from

 the estate of 
Frank Zap

p
a to use its ow

n tech to p
rod

uce holog
ram

 p
erform

ances featuring
 

the m
averick rock star w

ho d
ied

 in 1993.

The holog
ram

 techniq
ues involved

 have not caug
ht on as som

e sup
p

orters 
had

 hop
ed

. They are com
p

lex, exp
ensive and

 the results are not as life-like as 
they should

 b
e.

E
ven U

K
 sing

ing
 sup

erstar D
am

on A
lb

arn recently told
 W

ired
 m

ag
azine he 

had
 hop

ed
 the technolog

y w
ould

 b
e read

y for his virtual b
and

 G
orillaz to use 

d
uring

 its current international tour. 

But technolog
ical p

rog
ress, such as the rap

id
ly g

row
ing

 use of ultra hig
h-

d
efinition 4K

 im
ag

e resolution on TV
 screens, is forecast to create holog

ram
s 

that w
ill look as life-like as w

hat the hum
an eye can see in the real w

orld
.
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D
rew

 Silverstein
, C

o-fou
n

d
er/C

E
O

A
m

p
er M

u
sic, N

ew
 York

 C
ity, U

S
Tech

n
olog

y: A
rtificial In

telligen
ce (A

I)

A
m

p
er

M
usic,created

b
y

a
team

ofcom
p

osers
and

technolog
ists

(includ
ing

Silverstein
and

his
co-found

ers
Sam

E
stes

and
M

ichaelH
ob

e),has
b

een
hitting

the
head

lines
for

enab
ling

users
to

w
rite

orig
inalm

usic
p

ow
ered

w
ith

A
I

tech.In
M

arch
2017,the

start-up
com

p
any

raised
U

S$4m
led

b
y

venture
cap

ital
firm

Tw
o

Sig
m

a
V

entures
w

ith
contrib

utions
from

A
d

vancit
C

ap
ital,

am
ong

others.Silverstein
clarifies

w
hy

A
I-created

m
usic

is
m

eant
to

b
oost

creativity
and

not
rep

lace
hum

an
com

p
osers.

Q
:W

h
atin

sp
ired

you
to

in
clu

d
e

A
I

in
th

e
creation

ofyou
r

m
u

sic?

Silverstein
:

M
any

film
,

TV
and

vid
eo

g
am

es
d

irectors
and

p
rod

ucers
w

ould
com

e
to

us
w

anting
to

com
m

ission
orig

inal
m

usic
b

ut
d

id
not

have
the

tim
e

or
b

ud
g

et.
H

ow
ever,

w
e’re

exp
erts

in
translating

em
otions

into
m

usic
and

vice
versa.So,w

e
w

ond
ered

ifw
e

could
b

uild
A

I
to

d
o

so.
E

veryone
on

the
team

is
a

p
rofessional

m
usician.

A
t

the
sam

e
tim

e,
everyone

is
a

w
orld

-b
eating

exp
ert

in
other

field
s,includ

ing
m

usic
technolog

y.So
w

e
b

uilt
A

m
p

er
M

usic.It
truly

collab
orates

w
ith

artists
and

com
p

osers
to

further
their

ow
n

creative
efforts.
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Q
:H

ow
d

oes
itw

ork
?

Silverstein
:

A
m

p
er

req
uires

three
p

ieces
of

inform
ation

ab
out

the
m

usic
you

w
ant

to
create:

the
m

ood
,

the
g

enre,
and

the
leng

th
of

the
track.

If
you

w
ant

to
ad

d
rhythm

,
m

elod
y

and
harm

ony,thatis
also

p
ossib

le.O
nce

you’ve
created

the
m

usic,A
m

p
er

invites
feed

b
ack

and
w

ill
m

ake
revisions

untilyou
g

etthe
p

erfectp
iece

ofm
usic.You

d
ow

nload
itand

g
etg

lob
alroyalty-

free
p

erp
etual-use

licence.A
m

p
er

is
op

en
to

the
p

ub
lic

for
p

ersonaland
p

rivate
use.

Q
:W

h
atare

you
r

lon
g

-term
goals

for
u

sin
g

A
I

in
you

r
w

ork
s?

Silverstein
:

H
um

an
com

p
osers

are
not

g
oing

anyw
here.Functional

m
usic,the

kind
of

m
usic

p
layed

in
a

hotel’s
elevator,is

valued
for

its
usag

e,notthe
creativity.A

rtistic
m

usic
is

valued
for

the
creation

that
w

ent
into

m
aking

it,
for

the
w

eeks
and

m
onths

p
eop

le
sp

ent
w

orking
on

som
ething

very
artistic.Peop

le
w

ill
alw

ays
value

that.For
functional

m
usic,A

m
p

er
w

ill
b

e
an

end
-to-end

service.A
nd

for
artistic

m
usic,itw

illb
e

p
artofthe

m
usicaltoolkit.Itenab

les
m

ore
p

eop
le

to
join

the
creative

class.

Q
:A

s
A

I,V
irtu

al
R

eality,A
u

g
m

en
ted

R
eality

an
d

oth
er

u
se

ofd
ata

in
flu

en
ce

th
e

fu
tu

re
of

th
e

m
u

sic
b

u
sin

ess,
is

th
ere

a
d

an
ger

of
em

erg
in

g
tech

con
fu

sin
g

th
e

d
irection

of
a

b
u

sin
ess

th
atis

already
com

p
licated

in
term

s
ofcop

yrig
h

t,
reven

u
e

stream
s?

Silverstein
:

Som
e

m
ig

ht
arg

ue
that

the
m

usic
b

usiness
has

b
een

confused
for

the
p

ast
20

years.There
has

b
een

a
constantstate

ofevolution
and

thatstillexists.A
m

p
er’s

callis
to

enab
le

contentartists
to

create
and

b
e

p
artofthe

conversation.
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P
au

l D
ilorito, D

irector of O
p

eration
s

P
R

S for M
u

sic, L
on

d
on

, U
K

Tech
n

olog
y: B

lock
ch

ain
 

PR
S

for
M

usic,the
U

K
p

erform
ance

rig
hts

org
anisation

(PRO
),has

joined
forces

w
ith

its
French

counterp
artSA

C
E

M
and

U
S-b

ased
A

SC
A

P
to

w
ork

on
a

royalties-collection
b

lockchain
p

roject.
The

m
ission

is
to

ensure
rig

hts
ow

ners
receive

all
the

royalties
they

are
entitled

to
for

the
use

of
their

m
usic

w
orld

w
id

e.
C

ollab
orating

w
ith

com
p

uter
g

iant
IBM

and
the

op
en-source

tech
org

anisation
the

Linux
Found

ation,
they

are
using

b
lockchain

to
confirm

that
the

m
etad

ata
d

etails
d

escrib
ing

a
song

m
atches

the
inform

ation
on

the
song

’s
record

ing
s,w

hile
correcting

any
errors

d
iscovered

.
D

ilorito
exp

lains
w

hy
b

lockchain
m

ig
ht

curtail
the

never-end
ing

d
isp

utes
over

cop
yrig

htow
nership.

Q
:T

h
e

join
t

P
R

S,A
SC

A
P

an
d

SA
C

E
M

block
ch

ain
p

roject;w
h

atstage
h

as
it?

D
ilorito:

The
three

societies
b

roug
ht

tog
ether

7
m

illion
com

p
ositions

and
the

associated
record

ing
s.

This
is

b
ased

on
w

orks
featured

in
d

istrib
utions

d
uring

2016.
Basically,

w
e’re

m
atching

the
m

etad
ata

for
record

ed
m

usic’s
International

Stand
ard

R
ecord

ing
C

od
es

(ISR
C

)
and

those
for

m
usical

w
orks’

International
Stand

ard
W

ork
C

od
es

(ISW
C

).
The

g
ood

new
s

is
that

m
ore

than
90%

of
the

ISW
C

m
etad

ata
d

o
m

atch
the

ones
for

the
ISR

C
.The

id
ea

of
three

societies
sharing

d
ata

is
to

elim
inate

d
up

lication
via

an
authoritative

source.
If

som
ething

d
oesn’tlook

rig
ht,the

cop
yrig

htow
ners

can
say

so
and

correctit.



M
U

SIC
 TE

C
H

: C
R

A
C

K
IN

G
 TH

E
 

IN
N

O
V

A
TIO

N
 C

O
D

E

Q
:W

hy
d

oes
th

e
in

tern
ation

al
m

u
sic

in
d

u
stry

n
eed

th
is

typ
e

oftech
n

ow
?

D
ilorito:

Blockchain
is

a
hot

top
ic

now
b

ecause
the

w
orld

is
m

oving
from

b
lanket-licensing

b
usiness

m
od

els
to

transactional
m

od
els

that
can

b
e

invoiced
w

ithin
short

tim
elines.

You,
therefore,have

a
very

short
w

ind
ow

to
id

entify
the

rig
hts

you’re
licensing.A

nd
b

ecause
the

transactionalvolum
e

on
stream

ing
p

latform
s

is
larg

e,you
have

a
lotofm

usic
consum

p
tion

ata
low

cost.For
that,you

need
sm

arter,cheap
er

and
reliab

le
w

ays
to

id
entify

m
usic

in
that

long
tailacross

b
ord

ers
for

each
PRO

.W
e

w
antto

sellm
usic.W

hen
you

look
atthe

m
etad

ata
as

ithas
b

een,you
startseeing

ISR
C

inform
ation

thatis
notcom

p
lete,or

m
ad

e
up,or

d
up

licated
.So,the

current
b

lockchain
p

roject
has

b
een

useful
in

exp
osing

them
.O

nce
w

e
ag

ree
on

w
hat

w
e’ve

achieved
,w

e
can

think
ofother

m
etad

ata
to

ad
d

and
w

hich
p

arties
to

w
ork

w
ith,such

as
other

PRO
s

and
neig

hb
ouring

-rig
hts

org
anisations.

Q
:

W
as

th
e

m
ove

to
lau

n
ch

th
e

p
roject

also
in

flu
en

ced
by

th
e

late
lam

en
ted

G
lob

al
R

ep
ertoire

D
atab

ase
(G

R
D

)?

D
ilorito:The

G
R

D
concep

t
w

as
a

g
ood

id
ea:a

centralised
p

lace
of

d
ata

to
trad

e
w

ith.But
the

G
R

D
involved

m
any

p
layers,allofw

hom
had

g
ood

intentions.For
such

a
com

p
lex

p
roject,you

need
to

b
ring

in
p

eop
le

g
rad

ually
otherw

ise
itcan

g
etb

ureaucratic.Som
e

ofthe
orig

inalG
R

D
concep

ts
around

d
ata

hierarchy
w

ere
rob

ustand
w

e’ve
leverag

ed
som

e
ofthatthinking.U

nlike
the

G
R

D
,this

b
lockchain

p
roject

is
a

m
ore

op
en-sourced

and
collab

orative
w

ay
to

exchang
e

d
ata

w
ith

m
ore

authoritative
rules

thatthe
ind

ustry
can

b
uy

into.
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G
reg

 G
len

d
ay, C

h
ief R

even
u

e O
fficer

Sh
azam

, N
ew

 York
 C

ity, U
S

Tech
n

olog
y: A

u
g

m
en

ted
 R

eality

In
M

arch
2017,

Shazam
,

the
p

op
ular

ap
p

used
to

id
entify

and
d

iscover
creative

content
like

song
s,m

ovies
or

TV
com

m
ercials

b
y

hold
ing

up
your

sm
artp

hone
to

the
aud

io
or

visuals,also
introd

uced
its

ow
n

A
R

p
latform

.
Id

eal
for

m
arketing

cam
p

aig
ns,

you
use

the
sm

artp
hone’s

cam
era

to
scan

an
ob

ject
p

articip
ating

in
a

cam
p

aig
n,like

a
new

ly
released

C
D

.This
trig

g
ers

the
A

R
ap

p
to

offer
uniq

ue
exp

eriences
like

related
3D

anim
ations

and
360

o
vid

eos.W
ith

the
orig

inal
Shazam

b
eing

used
20

m
illion

tim
es

d
aily

to
d

iscover
m

usic,G
lend

ay
d

iscusses
how

Shazam
A

R
could

transform
m

usic
m

arketing
further.

Q
:W

h
atm

ad
e

th
is

year
th

e
rig

h
ttim

e
to

lau
n

ch
Sh

azam
's

A
R

tech
?

G
len

d
ay:

Since
launching

visual-recog
nition

functionality
in

2015,Shazam
has

p
artnered

w
ith

b
rand

s
like

Bom
b

ay
Sap

p
hire

g
in,

M
altesers

and
Fanta

p
lus

artists
like

H
arry

Styles,
The

C
hainsm

okers
and

Lord
e

to
seam

lessly
connect

its
users

to
innovative

custom
content.For

us,
A

R
m

arked
the

next
hug

e—
yet

natural—
step

forw
ard

.It
has

b
ecom

e
a

cornerstone
to

eng
ag

e
users

in
im

m
ersive

exp
eriences

and
allow

b
rand

s
to

reach
aud

iences
throug

h
a

com
p

elling,
interactive

new
m

ed
ium

.



M
U

SIC
 TE

C
H

: C
R

A
C

K
IN

G
 TH

E
 

IN
N

O
V

A
TIO

N
 C

O
D

E

Q
: A

 view
 on

 h
ow

 A
R

 can
 con

trib
u

te to m
u

sic's storytellin
g

 to fan
s.

G
len

d
ay: Shazam

 A
R

 can b
ring

 any m
arketing

 m
aterial to life —

p
rod

ucts, p
ackag

ing, 
ad

vertising, events and
 m

ore—
just b

y utilising
 the ap

p
 to scan uniq

ue “Shazam
 C

od
es.” The 

cod
es are cap

ab
le of d

elivering
 A

R
 exp

eriences includ
ing

 3D
 anim

ations, p
rod

uct 
visualisations, m

ini-g
am

es and
 360

o
vid

eos. Possib
ilities for artists and

 b
rand

s to eng
ag

e and
 

g
ive m

ore content to fans are sim
p

ly infinite. O
ne recent exam

p
le w

as M
ichael Jackson’s alb

um
 

Scream
, for w

hich w
e d

evelop
ed

 an im
m

ersive A
R

 exp
erience for consum

ers w
ho Shazam

ed
 

cod
es insid

e the C
D

 and
 vinyl p

ackag
ing.

Q
: A

n
d

 lik
e all n

ew
 tech

 d
evelop

m
en

ts, w
h

at realistic ch
allen

ges d
oes th

e A
R

 tech
 still 

n
eed

 to overcom
e?

G
len

d
ay: O

ne of the thing
s m

issing
 from

 the A
R

 technolog
y has b

een the d
evice that p

eop
le 

have to b
uy to use it and

 a frictionless w
ay to d

eliver these exp
eriences at scale. Because 

Shazam
 has such a m

assive install b
ase, and

 consum
ers are alread

y accustom
ed

 to using
 the 

ap
p

 for d
iscovery, w

e feel strong
ly that w

e have now
 solved

 that p
rob

lem
. 
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San
j Su

rati, Fou
n

d
er/D

ig
ital A

telier
T

iger H
eart, L

on
d

on
, U

K
Tech

n
olog

y: H
olog

ram

Som
e

of
the

m
ost

exciting
tech-centric

entertainm
ent

has
b

een
the

creation
of

holog
rap

hic
im

ag
es

that
‘b

ring
b

ack
to

life’d
ead

m
usic

sup
erstars

like
M

ichaelJackson
and

Tup
ac

Shakur
to

p
erform

live
on

stag
e.The

m
ove

could
op

en
up

new
avenues

in
the

concerts
b

usiness.Surati,
w

hose
sp

ecialist
skills

includ
ed

creating
im

m
ersive

exp
eriences

for
b

rand
ow

ners
at

Lond
on-

b
ased

innovative
com

p
anies

M
usion

and
H

olition,
w

orked
on

Tup
ac’s

‘resurrection’
at

the
C

oachella
Festival

in
2012.

H
e

com
m

ents
on

the
p

otential
and

p
itfalls

of
using

holog
rap

hic
im

ag
ery

in
live

entertainm
ent

p
lus

the
new

d
evelop

m
ents

that
could

m
ake

them
a

m
ore

realistic
feature

in
live

m
usic.

Q
: E

xam
p

les of th
e d

eceased
 artists revived

 to p
erform

 live w
h

ile you
 w

ere w
ork

in
g

 at 
M

u
sion

. A
n

d
 w

h
ich

 on
es

h
ave you

 h
eard

 off sin
ce you

 left?

Su
rati:

I w
orked

 on Frank Sinatra, R
od

ney D
ang

erfield
 and

 2Pac. I also w
orked

 on R
enato 

R
usso in Brasilia w

hen I w
as at H

olition.There w
as a M

ichael Jackson and
 W

hitney H
ouston 

holog
ram

 w
hen I left. H

ow
ever, they d

id
 not really cap

ture the essence of the fam
ous artists. It 

is not easy to recreate som
eone w

ho is no long
er w

ith us.
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Q
: T

h
e tech

 is b
ased

 on
 th

e trad
ition

al P
ep

p
er's g

h
ost con

cep
t; w

h
atm

od
ern

 d
ay 

tech
n

olog
y h

as b
een

 add
ed

 to m
ak

e th
e p

erform
an

ces life-lik
e?

Su
rati:The Pep

p
er’s-g

host form
at is starting

 to b
e d

elivered
 in (ultra hig

h-d
efinition) 4K

 
form

at, w
hich m

akes the im
ag

e look m
uch m

ore real. Thing
s like b

ead
s of sw

eat and
 d

ust 
really ad

d
 to the realism

 of the final activation.There are so m
any com

p
anies claim

ing
 to b

e 
ab

le to d
eliver the Star W

ars R
2D

2 concep
t, b

ut none of them
 actually w

ork at this stag
e.

Q
: W

h
at ch

allen
ges d

oes any con
cert p

rom
oter seek

in
g

 to ad
op

t th
ese h

olog
rap

h
ic 

im
ages n

eed
 to b

e p
rep

ared
 for?

Su
rati:

U
sually, the m

ajority of concert p
rom

oters are usually very risk-averse and
 m

ore 
focused

 on m
aking

 m
oney then investing

 in innovative concep
ts that can b

enefit the ind
ustry. 

Fortunately, not all of them
 are like that. H

ow
ever, I have b

een w
orking

 in live m
usic for 22 

years and
 have learned

 to never hold
 m

y b
reath w

hen sp
eaking

 to them
. The m

ore op
en-

m
ind

ed
 creative id

eas usually com
e from

 the m
usic artists first and

 the set d
esig

ners.

Q
: Is th

ere room
 for m

ore of th
ese h

olog
rap

h
ic live p

erform
an

ces -at con
certs an

d
 

festivals?
O

r th
ey lik

ely to b
ecom

e
g

im
m

ick
s th

at fad
e aw

ay?

Su
rati:There is alw

ays room
 for innovation. The key is to ensure that the d

elivery ad
d

s value to 
the concert-g

oer. H
olog

ram
 for holog

ram
 sake is b

oring, just like any new
 em

erg
ing

 
technolog

y. Find
 the rig

ht narrative and
 then find

 the rig
ht technolog

y to help
 you d

eliver w
hat 

you w
ant to say.
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This rep
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SH
A

R
E

 TH
IS R

E
PO

R
T O

N
            

A
N

D

C
ontact us: info.m

id
em

@
reed

m
id

em
.com

V
isitM

ID
E

M
’s

w
eb

site
:w

w
w

.m
id

em
.com

Follow
us

:


