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Streambox Spectra for Linux

Introduction

Streambox Spectra is a software media encoder. Using Spectra, an editor or colorist can deliver
real-time, high-quality video for review to Streambox devices anywhere in the world via private or
public networks. Spectra plus Streambox Cloud Services provides one-to-many global connectivity
with no compromise in quality, effectively creating multiple virtual screening rooms.

Prerequisites

e CentOS 7 or later

Installation

1. Download Spectra for Linux installer
cd ~/Downloads
curl -sSLO https://streambox-spectra.s3-us-west-
2.amazonaws.com/latest/linux/spectra.zip

2. Unzip ‘spectra.zip’ and run the following commands to install:
unzip spectra.zip
cd spectra
bash ./install

3. After installation, double-click the ‘com.streambox.spectra.desktop’ icon on the desktop. You
will then be prompted to trust this application. Click ‘Trust and Launch’.

Untrusted application launcher

The application launcher “com.streambox.spectra.desktop” has not
been marked as trusted. If you do not know the source of this file,
launching it may be unsafe

Cancel Trust and Launch

Streambox Spectra

4. After installation is complete, double-click the Streambox Spectra icon.

Activation

There are two methods to activate Spectra and additional features under the System tab. Once
activated, you can click ‘Show Features’ to see what features were activated. The following
activations are currently available: HD, 2K, and UHD/4K Bundles (Avid, Adobe, Blackmagic), and
the following ad-on options: 4:4:4, Dolby Vision, 16-Channel Audio, and AES Encryption (128 and

256).
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1. Online Activation requires a Volume License
and the Spectra installation has internet
connection.

Online Activation

Note 1: You may skip this step if Spectra is
already activated

- Obtain Activation Code/Serial Number from your
system administrator (this can be setup through
Streambox Sales or Support).

- Fill-in user information

- Enter each applicable Activation/Serial code (green
arrow), one at a time, and click ‘Send’ for each.

Note 2: You may click the ‘Show Features’ button
to see what has been activated.

2. Local (Offline) Activation supports single activation for each
instance of Spectra.

Note 1: You may skip this step if Spectra is already activated

- Obtain Hardware ID: open ‘System’ tab (look under System Info, click
to copy to clipboard)
- Email Hardware ID to: sales@streambox.com
- Please ask to activate as:
_ 4K or HD and
_ Blackmagic, UltraStudio adapter, Avid, or Adobe and
_ AES 128-bit or AES 256-bit!

Last Name

Email

Company

Device

Serial

~

Offline Activation x

HWID: 640091

Please contact support@streambox.com
and provide Hardware ID above.

Enter provided Wode:

{ Cancel H OK J

- Click Local Activation, then enter each Activation Code (green arrow) and click ‘OK’ separately for each

code.

Note 2: You may click the ‘Show Features’ button to see what has been activated

Check for Updates and open User Guide

From the System tab you can check for updates; click the ‘Check for Update’ button. Click the

Guide button to open the Quick Start Guide.

! Additional requirements and fees are associated with AES 256-bit encryption
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Changing Session DRM

Spectra utilizes Streambox Sessions to simplify connectivity
between the primary user (host) and any number of end
users (reviewers). You will need to set up a Session, Set the
Session DRM (under the Metadata tab), and set the
Destination IP (under the Network tab):

1. Setup or choose a current Session (remember, only

Note 1:

Enter the Session DRM.
Under the ‘Metadata’ tab, enter the DRM/Session (red arrow) and make sure to ‘Apply’ any
changes made.

one encoder can stream to an individual Session at a
time). If you are not familiar with Streambox
Sessions, please refer to the Sessions Quick Start

Always remember to ‘Apply’ any changes to this page.

$Xl2345| ‘ recent..

Title = Spectra Demo

DRM/Session

Location = Seattle
Reporter = Reporter 1

Producer Producer 2

The other values in Metadata are optional but are good practice and should help to identify
the stream

In most cases, the correct Destination IP will be set if a Session DRM is entered under the
Metadata tab. If you need to change the Destination IP, select the Target Decoder
(Decoder IP) under the Network tab to match the Session DRM prefix ($_). Use the table
below to match the Session DRM prefix ($ plus next
character). For example, if the Session DRM is
$P00000, from the table below you see that the Live
Server is “LivePost”. You can click the ‘live IP’ button
to select this server (or manually enter the IP address).

Target Decoder
Decoder IP | 528.239.106

‘  F—— Il
Choose Live Server X

TCP Port | 1770 :| Choose Live Server
Multicast TTL | 175 1| USA(San Jose), LivePost -

OK Cancel

IP Packet size | 1392 >

v|

Name Public IP Session Location
Address Prefix

LiveUS.streambox.com
LiveUSEast.streambox.com
LiveAU.streambox.com
LiveDE.streambox.com
LiveEU.streambox.com

LiveJP.streambox.com

52.25.129.48
54.83.19.155 $B
52.62.2.246 $C
54.93.179.19 $D
54.247.100.52 $F
52.69.71.156 $G
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USA (Oregon)

USA (Northern Virginia)
Asia Pacific (Sydney)
Europe (Frankfurt)
Europe (Ireland)

Asia Pacific (Tokyo)


https://www.streambox.com/wordpress/wp-content/uploads/2019/07/Streambox-Sessions_Quick-Start-Guide_1.31.pdf
https://www.streambox.com/wordpress/wp-content/uploads/2019/07/Streambox-Sessions_Quick-Start-Guide_1.31.pdf
http://streambox.com/
http://streambox.com/
http://streambox.com/
http://streambox.com/
http://streambox.com/
http://streambox.com/

Streambox Spectra for Linux

LiveSA.streambox.com 54.233.86.10 $H South America (Sao Paulo)
LiveSG.streambox.com 52.76.243.157 $l Asia Pacific (Singapore)
LivelN.streambox.com 52.66.83.26 $J India (Mumbai)
LivePost.streambox.com 52.8.239.106 $P USA (California)

https://streambox.force.com/support/s/article/streambox-cloud-server-ip-addresses

Using the Spectra Control Panel

Stream Settings

There are many parameters that can be used to fine-tune a video stream. In the descriptions below
we provide sample settings that will usually work for simple HD streams. Remember, if at first you
don’t succeed, you can always contact Support.

Source tab

Select the source input from the Source tab (red Spectra Control Panel (C+-+ Ver) Ver. - o ox
arrow). First, make sure the video device is Info | Network | Transport | AudiofVideo | Metadata | Encryption | Presets Source | System
connected or the media editor is open before you Capture Settings

load Spectra. From the Capture Driver dropdown Capture Driver | speya o

Capture Device Plugin -

select the device; e.g., USB, Blackmagic, Spectra
(for Avid Media Composer, Adobe Premiere Pro, and
Blackmagic DaVinci Resolve), etc. Once you select Apply | Reload

the device, click ‘Reload’ to read the properties of

that device. Then you can select the Capture Source if more than one is supported. Additional
settings like image resolution can be set from the Capture Input dropdown.

Capture Input 17y -

Note 1: Always remember to ‘Apply’ any changes to this page.

Note 2: With some devices, you will have to close and re-open Spectra for the changes to take
place.
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Info tab
The ‘|nf0’ tab prOVIdeS the Stream StatUS, a Spectra Control Panel (C++ Ver.) Ver. - o x
‘Start/Stop’ stream button, and a Preview panel. info | Network | Transport | Audio/Video | Metadata = Encryption | Presets Source = System
5_‘-:}'::0 - - Network - Stop Stream
1 1 1 H 1 Signal 1080p59.94 RGB Encoder IP:  10.0.3.211
You can preview a facsimile of what is being o o e
delivered to the Spectra Encoder by setting the e Swamng M
trate 5.88Mbps huffle
‘Preview FPS (frames per second)’ panel to a value Qualeylcurlavg): 2607253 Buffer: 9%
Dropped Cap Frames: 2 Bytes: 3K
other than Off. Dropped Enc Frames: 0 Packets Sent: 3
SDI Errors: 0 Transmission: LDMP
PreviewFPS

* 30 10 5 1 0501 Off

=Streambox Spectra”
Chroma « HDR « ACT-L3/L5

Network tab

The Network tab is where you set the target bitrate, buffer size, and target decoder settings.

Note 1: The Target Decoder IP must match the Server Spectra Control Panel (C+-+ Ver) Ver - o ox
Whel‘e the Sesslon was Created See Chan(“n” Info | Network | Transport | Audio/Video ~Metadata | Encryption = Presets | Source | System
Session DRM above. SRR m—

Target Bitrate |bDﬂO -

VBR Buffer .8
Note 2: The other values here are good starting points Packet Suffing
for HD (you can always increase the Target Bitrate if Target Decoder

Decoder IP  10.0.1.20 live IP

your network supports that upload rate). Rates up to
80 Mbps (80000) have been tested for UHD, 10-bit

TCPPort 1770

Multicast TTL = 175

streams. e
Note 3: Remember, if you are struggling to set up Fec | oF -
Spectra, Streambox Support is happy help. Shuffing | Off ~

Note 4: Always remember to ‘Apply’ any changes to
this page.
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Transport tab

The Transport tab is where you set the LDMP/UDP
settings. If you are not familiar with these settings,
please refer to the Advanced LDMP atrticle.

Streambox Spectra for Linux

Info  Network

Transport

Spectra Control Panel (C++ Ver.) Ver.

Audio/Video

Metadata

Transport Protocol = LOMP

LDMP Settings

The settings shown below are a good starting point
for an HD stream.

¥ Manual LDMP Settings

packets; Maximum packets in flight for

ncryption | Presets | Source
E pt Presets | ¢

For lower latency, you can try:

If good network connectivity, < 12Mbps:
100, 100, 100, 150, 1000, 2, 10, 100

If excellent network connectivity, <12Mbps:
50, 50, 50, 150, 1000, 2, 10, 0

Note 1: If you require fine tuning, feel free to contact
Streambox Support.

Note 2: Always remember to ‘Apply’ any changes to
this page.

Video/Audio tab

The Video/Audio tab is where the properties of the
video stream are defined, e.g., Resolution, Color
Profile, Audio Codec, Audio Channels, etc.

Note 1: PCM audio codec improves latency by
several frames.

Note 2: Always remember to ‘Apply’ any changes to
this page.

Metadata Tab

The Metadata tab was covered above under
Changing Session DRM.
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Ccwnd 100 o P
¥ allinterfaces
LDMP Min Cwnd = 100 ~ packets; Minimum window size for an
S ’ ¥ interface
LDMP Max Cwnd 100 * packets; Maximum window size for an
fax Cwnd
¥ interface
LDMP ACK Timeout | 100 = ™S Acknowledgement timeout
eout =
LDMP Send Timeout = 4000 ms; How long interface is to wait

RTT Multiplier 3

resent

arilanfiian

Pre-buffer for delay 50
delay

Shaping Percent = 0

Apply

before switching to ping/echo mode

times; Number of times a packet is
percent: 0 - no prebuffer, 100 - twice

« percent; Total bandwidth including
~  resent packets

Spectra Control Panel (C++ Ver.) Ver.

Info  Network Transport Audio/Video

Video
Resolution = FULL -
Color Profile = 4:2:2
Color Space  DCIICT RGB

Key frame = 100 :
Advanced Profile (v
Color Bit Depth 8 ~
Framerate  Full =
Prefered Quality

Prefered Quality | 70

Prefered Quality P 120
De-interlace
Min/Max Filter
Soft Filter
ODCT Filter

Dynamic Status

Dynamic Resolution 0

Metadata = Encryption = Presets = Source
Audio
AudioCodec | AAC -

AudioChannels = 2-ch{Stereo) «
- SampleRate = 48k

Apply Audio/Video Settings

System

x


https://streambox.force.com/support/s/article/advanced-ldmp

Streambox Spectra for Linux

Encryption tab

The Encryption tab is where the user can set the Spectra Control Panel (C+-+ Ver) Ver. -8 %
key and |n|t|ate enCI‘yptIOI’] (AES 128'b|t enCryptlon Info | Network = Transport | Audio/Video = Metadata Encryption  Presets Source | System

. . . Encryption Settings

is supported by default; AES 192-bit and 256-bit o

encryption requires additional activation with Encyption key | (EKXIITIXIED
restrictions). If encryption is initiated, a matching

key must be used on any decoder/player to display

the stream.

Apply

Note 1: Encryption does not increase stream latency.

Note 2: When encryption is initiated the video is encrypted end-to-end; metadata is not encrypted.

Preset tab
. . Spectra Control Panel (C++ Ver.) Ver. o x

The Preset tab is where presets for Encoding, sy Py ey e prowey s [=SUOY Py P
Bitrate, Latency, Network, FEC, Video, and Audio oy S e
settings, and Metadata values can be defined. Set e
the values/properties you desire on the various HD 12Mbps 0.8 AAC-2Ch L-1.45 Apply | Remove | Overwrie
tabs and then click ‘Add New User Preset’ to create HD A2Mbis 0ds AAGZCh L 0.05 foptya| (sBemone;) |Orerwrke
a new preset or ‘Overwrite’ to replace a current FEARReERNAC I AR AppY ) [cRemaver) | Ouerke
preset. Click ‘Apply’ to apply a defined preset. PR S S et (hetins) (Cmpete

HD 18Mbps 0.1s PCM-2Ch L~0.5s Apply Remove  Overwrite

. . . UHD/4K J‘sMbps 0.4s AAC-8Ch L~0.9s Apply Remove Overwrite

Note 1: The Presets provided in this release may B — o[ —P—
not be optimized for your system. Feel free to R A e A4 L5 Fera | Eese | e
contact Support if you require assistance in T T | el | e
optimizing these presets. UHD/4K 60Mbps 0.15 PCM-BCh L-0.4s Apply—] [-Remove | | overwrie

UHD Dynamic Res 12Mbps 0.8s AAC-2CH L~1.5s  Apply Remove  Overwrite

UHD/4K 25Mbps 1.0 AAC-8Ch (HQ) L~1.55 Apply Remove  Overwrite

Add New
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System tab

The System tab is where you do the bookkeeping
(upper image).

You can review what features have been
activated — the Show Features button opens the

Features page (lower image). The Features page

shows which features have been activated and
when they expire, if they were purchased for a
limited use period.

As introduced at the outset of this document,
there are two methods for activating features;
Online Activation or the Local Activation,
respectively.

Use ‘Check for Update’ to update Spectra with
the latest release.

Use the Guide button to open the Quick Start
Guide

The ACT-L3 / ACT-L5 switch is located at the
bottom of the System page. ACT-L5 supports all
ACT-L3 features plus HDR and 10- and 12-bit
color. ACT-L5 is also a more efficient encoder
though HDR and 10-bit require more bandwidth.
Remember to restart Spectra when you change
between ACT-L3 and ACT-L5.
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Spectra Control Panel (C++ Ver.) Ver.

Info | Network Transport = AudioNideo Metadata  Encryption Presets | Source | System

System Info

System Linux 3.10.0-1160.

Hardware ID 640091
Activated Package Spectra2KADOBE
Version 5.102.52.A11
Build Date JUN-16-2021
1st Net /F 10.0.3.211
Kit CentOS1

System Status

31 1 el7 xB6_64 x86_64

CPU Intel(R) Core(TM) i7-6700T CPU @ 2.80GHz

CPU Load user:3.0% sys:2.3%

RAM used:3001MB total:15843MB

Show Features

Online Activation

Local Activation

Check for Update

Guide

Which encoder to start on launch
ACT-L3 (») ACT-LS None

Features
Main
Encoder enabled Encoding
Plug-ins
SpectraAVID effective(2021-11-20) Spectra for Avid
SpectraADOBE Spectra for Adobe
SpectraBM enabled Spectra for Blackmagic
Video
SD Video enabled Standard Definition
ED Video enabled Extended Definition
(480p, 525p, 640x480p)
HD enabled 1920x1080, 1280x720
DCI 2K enabled 2048x1080
DCl 4K enabled 4096x2160
UHD enabled 3840x2160
3G SDI enabled SDI 3G support
12G SDI enabled SDI 12G support
DCl Legacy enabled DCI for Legacy S/W
[ 3D Stereo video
Color Profile
4:2:2 enabled 4:2:2 Color
444 4:4:4 12 bit
HDR enabled 10-bit ACT-L5
Dolby Vision CMU and Tunneling
|/Audio
4 Channel enabled 4 channel audio
8 Channel enabled 8 channel audio
16 Channel 16 channel audio
‘ Encryption
AES 128-bit
AES 192-bit
AES 256-bit

OK
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Appendix

Blackmagic DaVinci Resolve Setup

You must apply the Spectra node to the timeline: Under the ‘Color’ page 1) Switch the focus to
Timeline, 2) Open the OpenFX panel, 3) Select the Library list, 4) find and drag the Spectra node
into the node field, and 5) Connect the Spectra node to timeline in and out.

Streambox Demo JE&( clips af Nodes @ Open FX

L3 Timeline v ° L Library ettings + Enable Spectra IO
Video Default

Default

Resolve FX Warp

OpenFX Spectra

)

Note 1: From the Inspector, you can set the video bit depth (8-bit, 12-bit for 10 and 12-bit, or 16-bit)
or leave as Default to pass the source bit depth (image on right).

Note 2: The OpenFX plugin is part of the Avid Media Composer installation and requires the
“SpectraAVID” license, and if not activated reports that the “Spectra AVID license is missing.”

Note 3: OpenFX uses RGB, 4:4:4, and Spectra will convert this to 4:2:2 unless the 4:4:4 license
option has been activated.
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UHD/HD Setup

Spectra uses the timeline format, from the Project Settings page, as the output format (see image
below). Set the ‘Timeline resolution’ to the appropriate resolution; Resolve will adjust the timeline

scale accordingly.

Project Settings: Setup

Timeline Format

Master Settings

Using ACES and other Colorspace Standards

Here we use ACES as an example, but this applies to other standards, e.g., DaVinci Wide Gamut.
The basic goal is to deliver Rec.709/Rec.2020/P3 to Spectra while editing with an expanded

gamut.

Using ACES: Academy Color Encoding System (ACES) is a standard developed under the
auspices of the Academy of Motion Picture Arts and Sciences organization. To properly deploy
ACES with Spectra requires a few extra steps.

1. Setup the ‘Color Management’ tab of the Project Settings page as follows...
Note: Either ACEScc and ACEScct will work.
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Project Settings: Setup

Color Space & Transforms

Color Management

2. On the Color page, switch focus to Timeline (as described above) and add 3 Corrector
nodes.

3. To the middle node (02), add Spectra from the OpenFX list (see image below).

4. To the first node (01), add ‘ACES Transform’ (or ‘Color Space Transform’) from the
OpenFX list

e Setthe ACES Version to match the Color Management settings from the Project
Settings page (e.g., ACES 1.1)

e Set Input Transform to match your Color Management settings from the Project
Settings page (e.g., ACEScct)

e Set Output Transform to match your Color Management settings from the Project
Settings page (e.g., Rec.709)

5. To the third node (03), add ‘ACES Transform’ (or ‘Color Space Transform’) from OpenFX
list
e Setthe ACES Version to match the first node (01), e.g., ACES 1.1
e Set Input Transform to match Output Transform of first node (01), e.g., Rec.709
e Set Output Transform to match Input Transform of first node (01), e.g., ACEScct)
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Spectra

v Enable Spectra I/0

Video Default

ACES Transform ACES Transform

ACES Version ACES 1.1 ACES Version ACES 1.1

Input Transform CSC - ACEScct Input Transform Rec.709

Output Transform Rec.709 Output Transform CSC - ACEScct

6. Once these changes have been made, you can do a simple scrub of the timeline to make
sure Spectra is receiving a representative image.

7. You may have to modify the Input and Output Gamma settings. For the first node, you want
to match, as best you can, the Input Gamma with the colorspace; e.g., DaVinci
Intermediate and set the Output Gamma to Rec.709 or Rec.2020. For the third node, you
reverse this; e.g., set the Input Gamma to Rec.709 or Rec.2020 and the Output Gamma to
DaVinci Intermediate (or whatever was used for Input in the first node).

Note: If you add additional corrective nodes, they should be placed before the Spectra node.

Troubleshooting

Background scrolling in Spectra: If Render Cache (in Playback Menu) is set to Smart you may see
the image in Spectra scroll by as background rending takes place (during play or scrubbing). If this
becomes an issue, you can set the Render Cache to User and then only render the cache when
needed. Furthermore, you can set the Render Cache properties under the Manager Settings tab of
the Project Settings dialog (from File menu).

OpenFX failure: If the Spectra OpenFX plugin initially fails, you may have to delete the
OFXPluginCache.xml file. This file is located in the ~/Library/Application Support/Blackmagic
Design/DaVinci Resolve folder.

From the Go menu of the Finder, select ‘Go to Folder...” and enter the path above.

Note: Resolve defaults to 10-bit output so Spectra must be set to ACT-L5 (System page) and 10-
bit Color Bit Depth on (Video/Audio page) for correct resolution to be displayed.
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Contact Information

+1 206.956.0544 Tel Technical Support
+1 206.956.0570 Fax support@streambox.com
+1 206.956.0544, Option 2

Sales and Information

sales@streambox.com Corporate Headquarters

+1 206.956.0544, Option 1 1801 130th Ave NE, #200
Bellevue, WA 98005

Privacy Notice

http://www.streambox.com/streambox-inc-privacy-policy/
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