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THE DIFFERENCE

Online Jam Remote Collab
Low Latency e Quality

Multiple Players * Sync remote takes
Jamulus (open source, Volker Fischer) * Audiobridge

JamKazam * Audio Movers

JackTrip (open source, Chris Chafe and Juan Pablo * Connection Open

Caceres at Stanford University e BandlLab

SoundJack (Alexander Carot) e Soundwhale

https://audiogeek11.com/best-services-for-online-music-jam-2020/
https://audiogeekl1.com/jam-music-online-with-jamulus/




GOOGLE TRENDS
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JAMULUS NETWORK DIAGRAM

%)

Audio Interface

You

Running Jamulus Client

Jamulus Servers

Co-ordination links

Ethernet

Cable
L FTTITT o]

The "Central Server"
Lists Jamulus Public Servers

Your Router

Sound signal

Your chosen server

Your Bandmates
Running Jamulus Clients

Interface latency (RME, UA, Focusrite, etc) + gear or software latency (more on this later)

Ping times and network latency (Ethernet recommended)

Jamulus Buffering




PING TIMES, BANDWIDTH, LATENCY

& PING ms @ DOWNLOAD Mbps (®) UPLOAD Mbps

e —— | o Choss . 11

Auckland 50.149ms 40.762ms 34.774ms 69.99ms 23.945ms

Brisbane 36.618ms 28.889ms 64.202ms ) 17.692ms

. Connections
7 HOW DOES YOUR DOWNLOAD SPEED COMPARE

Los Angeles 176.798ms 154.179ms 149.925ms 185.223ms 137779ms = Mult WITH YOUR EXPECTATIONS?

Melbourne 13186ms 28.832ms N/A 36.201ms 11.587ms GO 7y Vodafone Hutchison
Australia (MY)
Perth 33.221ms 64.268ms 36.124ms — 46.98ms Melk ne S As expected Much better

1 2 3 4 5

“hange Server

Sydney 26.9ms 17.688ms 12.001ms 47.067ms N/A
Vodafone
Tokyo 121.272ms 130.499ms 127058ms 111.894ms 114.202ms 2 -

* Atypical jam might have 4 people, for which you would need 200Kbps * 4 = 800Kbs (0.8Mbps) up and down
* Overall latency 30~50 ms is normally reasonable for a jam, so ping time 20~30ms.

o https://www.speedtest.net

* \ https://wondernetwork.com/pings/




JAMULUS BLOCK DIAGRAM

audio de-
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* Based on UDP and uses OPUS low-latency audio codec
* CoreAudio (MacQS), ASIO (Windows), Jackaudio (Linux)
* Any server should have at least 1.6GHz CPU frequency and 1GB RAM




Audio Interface

BASIC ROUTING / MONITORING (DIRECT?)

Jamulus

Monitor
Instrument(s) /2

Instrument(s)

Band
Band mate

mate 1
N

A

Capture
External
Audio
usB

Monitor

2

Jamulus
Session
2

Online Jam
mix

| S

Audio Interface

- Could handle up
to 2 instruments
(Jamulus takes 2
channels)

- For more than 2,
the ability to mix
from an AUX
stereo pair is
required (ex on UA
Apollo)

Jamulus:

- Mix and adjust
volumes as
required

- Input and output
as the audio
interface




EXAMPLE OF A SESSION

Jamulus (6 users)

View Edit Help

Pan personal Mix at: 3: Snayler's AWS

Center
PAN PAN

Buffers @

__.____L__R Bl GRP Bl GRP
Bl Settings B MUTE ‘B MUTE Bl MUTE
Bl soLo ‘W soLo El soLo

Bl chat

B aia a8 ata =




ROUTING PROCESSED AUDIO

Audio Interface

Amplitube

Loopback

Jamulus

Monitor
Instrument(s) /2
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Instrument(s)

Capture
External
Audio
usB
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Processing

Processed
Instrument(s)

Audio
Routing

Band

Band 1 ote

mate 1

A

Online Jam
mix

;'_/

Monitor
2

Audio Interface

- Could handle up
to 2 instruments
(Jamulus takes 2
channels)

- For more than 2,
the ability to mix
from an AUX
stereo pair is
required (ex on UA
Apollo)

Amplitube:

- Processes guitar
sounds

- This could be
another
standalone
software for guitar,
voice, bass, etc

Jamulus
Session
2

Loopback:

- Tap the audio
from Aplitube

- Mute While
Capturing

Jamulus:

- Mix and adjust
volumes as
required

- Input and output
as the audio
interface




Audio Interface

ROUTING A MIX

DAW (Logic Pro X)

Loopback

Jamulus

Monitor
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Capture
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Online Jam
mix

;I_/

Monitor
7

Audio Interface

- Could handle up
to 2 instruments
(Jamulus takes 2
channels)

- For more than 2,
the ability to mix
from an AUX
stereo pair is
required (ex on UA
Apollo)

DAW

- Instrument
processed with
plugin

- Voice processed
with a plugin

- Click

- Backing Track

- Virtual Drummer

Jamulus
Session
2

Loopback:

- Tap the audio
from DAW

- Mute While
Capturing

Jamulus:

- Mix and adjust
volumes as
required

- Input and output
as the audio
interface




Audio Interface

Loopback

Jamulus

ROUTING OUT TO RECORDING OR LIVESTREAI\/I

Monitor
Instrument(s) /2

Instrument(s)

Band
Band e

mate 1 N
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Capture
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usB
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Jamulus
Session
7

Online Jam
mix

Audio
Routing

F
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Video Call
(mute all
audio)

|
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b

Zoom
Session
N

Encode audio
and video
and send to

Monitor
2

Audio Interface
- Could handle up
to 2 instruments
(Jamulus takes 2
channels)
- For more than 2,
the ability to mix
from an AUX
stereo pair is
required (ex on UA
Apollo)

_J

Loopback:

- Tap the audio
from Jamulus

- Don't mute while
capturing if you
want to monitor
the output before it
goes to OBS

Jamulus
Session
2

Jamulus:

- Mix and adjust
volumes as
required

- Input and output
as the audio
interface

Zoom:

- No Audio

- Select system
Audio to avoid
conflict

- Video clip with all
band mates faces

livestream

OBS:

- 1 Audio Input
from the Jamulus
mix created in
Loopback

- Window Capture
from Zoom

- Disable Desktop
Audio and Mic

- Adjust offset
between audio
and video




FB GROUP, ZOOMULUS EXAMPLE’, INFO

https://www.facebook.com/groups/507047599870191/

https://m.facebook.com/notes/jamulus-worldjam/howto-idiots-guide-to-installing-or-upgrading-a-jamulus-server-on-
amazon-aws-lig/818091045662521/

https://jamulus.io

https://jamulus.io/PerformingBandRehearsalsonthelnternetWithJamulus.pdf (paper on Jamulus)

https://jamulus.io/wiki/Tips-Tricks-More (Additional tips on equipment, audio routing, chord sheets)

https://jamulus.io/wiki/Server-Rpi (Server on Raspberry Pi)

https://opus-codec.org

https://searchnetworking.techtarget.com/definition/UDP-User-Datagram-Protocol

https://www.jacktrip.org/technology.html (Highly recommended as it discussed Client-Server and PtP)

https://www.soundjack.eu

http://www.carot.de/Docs/TMT08.pdf (paper on SoundJack)




FUTURE ?

Other architectures and network provider partnerships ?
Leverage on 5G ?

https://alohabyelk.com

Maybe big names will take over ?

Virtual rooms for bands ?




Thank you

contact@audiogeekl1l.com



