.

Cloud audio broadcasting synthesizer

(SunWave Broadcasting System)

This is a radio automation solution designed to provide feature rich broadcasting with the storage and processing of all necessary
information in a secure «cloud», without additional complicated technical requirements and involved costs. Allows you to reach
modern broadcast quality standards and automate the entire process of broadcasting from the source audio file pull to “on air” stage
including seamless live-performances with a few clicks.

OR you can effectively and easy automate sound accompaniment and live performance in your café, bar, kiosk, mini-shop and other
places all with a few clicks.

It is based on some innovative design principles that is different from what can be observed in other comparable software in this category.

Consists of:

1. Backend broadcasting server (central, where SWBS is installed)
2. Control center workplace (where you are managing operation). Can be thin (Web) or thick clients.
3. Clients for different platforms to organize live realtime performances
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General plan of entire system

i -

Listeners (content
consumers)

Various kinds of home audio
listening equipment

I]Er

/

Live performances . Thick/Thin clients to

(Livecaster) . control system
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- Fully cloud-based, scalable solution that contains all the necessary functionality for broadcasting and planning while maintaining low running costs
- Interactive, always real-time operation, secure access from anywhere, content pre-moderation

- Support for all major audio files formats - mp3, vorbis, flac, opus, wav, aac (MPEG-4 Audio). 8-32bits, 11khz-96khz

- Single-pass full 32-bit processing in real time, providing a minimum signal distortion and no delays

- Automatic: tagging, cutin, cutout (to exclude silence), fades, DC and GAIN adjust, BPM metering and adjusting

- Built-in cloud audio editor for basic editing of the audio material and the pre-listen it without need for offline audio editors

- Maximum flexibility — various administration clients (Web-based, require only internet browser, or feature rich - MS Windows native client)

- Intelligent multifunctional playlist generator based on a simple-to-use templates (just a few clicks with mouse and playlist is ready)

- Publicly accessible extensive interface (API) for cooperation with third-party solutions and control entire system programmatically

- Lightweight, flexible and concise language for describing playlists and templates allows almost unlimited opportunities to expand

- Logging of all system activities, operations. Integrated analytical reporting and statistics generator

- Granular system objects access restrictions (RBAC)

- Quoting system. (by duration, size, number of items) per-groups audio materials in media store

- Built-in a variety of effects at start and end playback of each audio materials

- A built-in final mix output DSP mastering: limiter, equalizer, dynamic compressor and maximizer ensures smooth sound

- Receive multiple "live broadcast" streams for real time processing (3 unique modes: mix it over playlist content, full replace or do “intelligent” injection)
- Output (master-out) signal at the same time in most popular formats (MP3, Vorbis, Opus, AAC) in WebM/OGG containers. RAW soundcard output

- Special automatic seamless dumping to disk file selected radioshows for various demands. And attaching them to system mediastore
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Entire system workflow diagram

Mediafiles store Manager

PLAYLIST
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General diagram of a broadcaster engine

FX-effects
Mediafile / (Gain Adj, speed, Df
Live stream \ Adj, etc...)

Mediafile /
Live stream

Final mastering § Encode to various outg

Mixing engine W ,
A engine

PLAYLIST

; FX-effects
Mediafile / | » 4 (Gain Adj, speed, DE |
Live stream Adj, etc...)

Track 4 (fx)

FX-effects

Mediafile /
Live stream
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\¥* Security manager X

Accounts Groups Sessions
Accounts
Name Login Creationdat ~ | =/ General properties
staistics dient  statsdlient 05.09.2015 Sw d':“
usr? 06.06.2016 St el
usr6 06.06.2016
Current active sessions
Ndname L... IP-address Connection date Actwtydate  Clent type
dukk d.. 172.16.16.34  02.07.2020 10:37:4 02.07.2020... sccwnext
Kq
Lg =
:
< rership
— laura943
Grol ‘[]Aummaua Players
™ ] delegated admin
Ny |EAFounders
Fd ([ JHuman Deejays ‘
N < [TJMedia store editors %
Playlist editors in Ims
Pl |L_|Public Site syncro size limit
Réwaormy }DRarioshows editors -
Automatic Pid |[_JRead only Auditors ftal size ima
Media store ¢ ! telemetry group tal size lim& used
Public Site syl \ test group ) number of media tem...
Timetable edi iDTmetable editors al number of media tem...
e B ja item duration lmit
Mgm e Mo al media duration lmt
ety N al media duration limé u...
l yor — — Y, 1 = Access lavels

07.09.2013 02:03:28
13.10.2014 00:55:06
robot

ae

Mr. auto dj
auto dj
Yes

Permissions is flexible demarcated on per-group basis, which simplifies
the process of entire system administration and running overhead. Thus,
in order to assign certain rights to the user for working with the system, it
should be included in a specific group, has these rights had.

Permission system has two global types:

e (lass right (top level). Maximum available access right
e nstance right. Itis a further separation of class right to multiple small
different rights

Each group has distinct rights in wide sections, each of which relates to a
specific part of the system.

The differentiation of rights with great granularity allows you to build an
effective workflow for broadcast management.

All of permissions-related activity strongly logged in audit journal (like the rest of
operations in system)
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All audio files, with which the system work live here.

[® Mediastore mana ger

s Supported MP3, FLAC, VORBIS (ogg), OPUS (ogg), WAV, MP4 (AAC), with sampling
Hierarchically | ; ; ;
ey (e frequency from 11khz to 96khz. Sound bit depth - 8-32 bits. When uploading new
[=-Root = General properties - . . .
- Dancecore Creation date 16.01.2014 14:29:08 file, it will be:
--jingles Modify date 12.10.2014 22:21:55
=3 Ii\:'e sets Playing time
2 hardcore and uk Size n KBytes) e checked for correctness,
iy = iH_Blast_production_vol_1.mp3 Bitrate
ltem Store ::gziﬂ:j:i;ﬂe]rlig)r;igut@d\"a\'w.sunwave.ru.mp3 Status ° prevent duphcated aud|o'
' = Metadata
. S - france like . . . .
Hierarchical B e normalize average listening level of volume (if needed),
El" Number of playbacks [ ] perform DC-adJUStment (|f needed),
One Mor... . back?hc2.mp3 BFM . .
ant Sta... S Tags e detect BPM (Beats per minutes), beat grid,
sinbouwa... - djproff and djvolkov 2006.06.02.mp3 Cut points . . .
4ymn.mp3 -hard energy w antikllah 2005, 12.01.mp3 =l Security e creation of cut in/out marks for first fragment
eam.mp3 - il fun at SunWave Studio.mp3 = Founders
L fass - ... - raveforiya3.mp3 - i . . . . .
= Ofte... - Spledser There are two ways of uploading files in the archive which affect the speed of the
1e -Hurr... [+ singles
- Sound ... upload here . . . o .
s i up rag [Fvae I e = appearance of the file in the availability:
-Time H... 3 : hardcore
tde On .. 1. Via full native-platform client. Thick client
z - MNoch... Catal Earin . . . .
dievem... e m ] 2. Via web-interface. Thin client
e UM Media properties editor BFM
1c - TaliH. . Artist name |.-'-\fr0 Medusa V| . . .. . X . .
Wo2-L.. : Mediastore represented in two distinct visual apperances: as tree, as list. Each is
1t03-1...|  []Artist name Katrina Track name | Beat Tme (Remix) V| . . g .
04N | . | | convenient for specific scenarios.
llename
WS -4 [ Track name | Believe me (Resonator Remix)
£
Apply
Found: 901 [1ePm 144.2
Mracs crumnbass v o Important thing to note: Media store only allows you to upload new materials, it does
not allow you to download the original (master) of the added materials "back" in any
dancecore
single Way.
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I3 Media item Properties O X
p
Filename Status £t niame: ‘ Ravers On Dope |
Ravers On Dope - Trip 2 Wonderland (Djs At Work Remix).mp3 from media storage new...  Track name ‘ Trip 2 Wonderland (Djs @ Work Remix) AT |
Remove New tag v Add (@]
Update in store Tags 7 X
dancecore
single
Media parts
default cut Cut point name Starting Ending Fadein  Fade e
default cut 00:00:00.370 00:05:22.920 02.000 03.¢ _ _
Stat  00:00:00.370 -2 radi > : = z
_— Media storage item permissions editor
End  00:05:22.920 14 Group
Fadein 02.000 < Type Loga’ith Group name =l Access levels
= Linear slope Browsing FS Allowed
Fadeout 03400 /5 Type Quarter of s LA Reading metadata Allowed
i Playlist editors Pt Prohibited
Add Remove Half of sine _| | Media store editors Chrm emn:t 3 A]r[o : de D.370
_ Logarithmic Automatic Players anger: s b
Inverted pa PR Change .S Allowed
00:00:00.000 00:00:44.000 bi 000 Creating items Allowed l8.000
PR s = Delete items Allowed i
i Cubic root v it
- — Change access rights Prohibited —
,_—p=inf
() Inherit rights from parent :
0K
A >y
= RS OIEE R | | 0048
Bitrate: 192 kbit/s, Size: 7646.0 Kb, Duration: 00:05:26.000, BPM: 141.0, Average RMS level: -12.8dB, Number of playbacks: 57 00:05:22.550 Z: 1:40 :

The system provides 7 types of the volume envelope curve (rise
and fall). Fade out / Fade in Fx effect on media start and
stop.

Optionally all uploaded content must be pre-approved by

the group of special moderator role (or legit). Moderators

who access the material, give permission or prohibit use in
system for some reasons.

If the moderator does not permit its use, it does not
deleted, and is still in the store, so that later it was
possible to examine the reasons for the ban and, in case of
an error, as quickly as possible to open the access track in
the ether.

To perform pre-moderation function, you do not need to fully download this audio for yourself from somewhere. It is available in a simplified quality, quickly, via the web-

console from any device (tablets, mobile phones, laptops, etc.

)

Dividing media files into cutpoints provide a convenient feature when you can make several smaller fragments from one large and use them separately. For example, cut off
the beginning, leaving only the content of the radio show itself. And for all this, you don’t need to use third-party programs or have this phonogram locally and upload it
again after cutting. Everything happens instantly within the system!
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Playlist - a strict sequence of media elements (one-after-another), placed in chronological order with the set playback effects. To add the playlist "on the air"
it is placed in the broadcast schedule. To facilitate the compilation of playlists a technology called templates are invented.

Template Playlist

ﬂ Playlists and templates manager

Live streaming details

Play last item to thel
Wixing time: 00.000

Subblock M
Subblock M
Subblock M

Pre-set media itemy 7

Autorefresh Prohibited
i en 08 R
Randomize ending/starting Prohibited Fade out |00 260 = ‘W[
Extemal source overlay (asis) v ————
= Security Processing mode overlay (asis)
ERL ] = Playlist: dnb
Listing Apply
Extemal source s @
Allow reception and
main I00:3&35.000 v0(7:35:42.01]0 00:40:48.000 00:45:54.000 00:51:00.000
—a éltl!\lvlyJ\llJ[q{lul\11Jil"lllllgy\lwlltnlwl\llILlJ\L
Block | ction_vol_1}np3 [ E 1 4
[fags: <not needed{ | 3 i
puration by numbe A A A A %2

srl

File name H_Blast_produc{

_testcase multiple blocks 27.10.2014 13:44:49
Metal test part one g

dnb 09.04.2015 20:09:15
trance traxxx 24.11.2015 22:24:16
last test shablon 20.12.2019 11:55:04
cvvgvfgfofafofof 27.10,2021 19:09:45
sequental play 17.11.2021 11:40:39
Dancecore 19.11.2021 12:10:42
dnb new 11.08.2023 12:46:43
new trance 13.11.2023 13:26:01

"y =

B DN Select playlist template X
" Name Creation date Modify date Last refresh

04.09.2023 17:52:29
18.08.2023 17:45:07
13.11.2023 13:14:26
13.11.2023 13:21:27
17.01.2020 11:31:53
17.11.2021 11:38:35
17.11.2021 15:47:42
05.09.2023 11:45:47
11.08.2023 12:46:43
13.11.2023 13:26:38

04.09.2023 17:50:01
29.03.2016 23:01:07
13.11.2023 13:14:36
07.11.2023 23:27:31
21.02.2020 18:22:59
27.10.2021 19:09:45
17.11.2021 15:47:21
05.09.2023 11:45:00
11.08.2023 12:46:43
13.11.2023 13:27:03

n

The system allows the user to audit what is happening on the air in
real time visualizing the playback position in the playlist.

Each playlist using 4 (virtually unlimited) separate turntables. Three
of them - universal, so can be used to accommodate any type of
audio. The fourth channel is a special one. Dedicated to placing
short accompanying media - such as jingles, spots, advertising,
callsigns and etc.

Template defines a sets of characteristics that identified by the
user. In accordance with these characteristics the system
automatically creates a playlist from the available media archive
material. Each template consists of blocks.

Each template has a large number of properties that the user can
adjust at its discretion.

System can display used realtime playlist with playposition marker in it.
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Block details

Fundamental

overlay Insertion {without interrupting playback)

Enable [

Selection type  @)static

Ostaticrand  (ydynamic |

7| | 00:00:00.000

Mixover
Block details
Mixedge
Main block properties
Fil  Fundamental
Mixbeth 5 =
E [ Selectiontype (Jstatic  (@staticrand  (Odynamic  Tags 7|/ o0:00:00.000
Sh Mixover
Sl (O Duration automatic fo be determined at runtime)
L (@) Duration is fixed 00:35:00.000 =
Block details Mixedge () Duration by max tems | 2
T Lt Filename Cut point name Duration 00:42:03.603
Ve
Mixbeth Skynet - Daytona.mp3 default cut 00:06:54.420
Fundamental Technical Itch - Turn Me Out.mp3 default cut 00:08:09,948
Enable [ 04 Tabla Beat Science - Don't Worry. ...  default cut 00:06:11.905 A
. 06 Tabla Beat Science - Devotional.mp3  default cut 00:07:57.250 )
Selection N N X Open mediastore
Mixaver 01_vs, Chang poison - limp by limb {d... default cut 00:04: 54,400 manager
08 Tabla Beat Science - Triangular Ob... default cut 00:07:55.680 o
Mixedge []Wait for track end [W]flatten BPM
Selection priorities
wl Py | Filenams Stat/Stopeffects
fresh 50
Mixbeth [ Mixing time [sec:ms] 00.000 resness
Start FX type fade in Frequenty 50
End FXtype fade aut Popularity 50
Cance
Insert items
T 7| x Tags A x
Cancel

Property "Type of sampling" defines how the tracks will be placed inside the
block:

1.  STATIC. Specifies the list of audio files and the sequence in which they
are played.

2.  STATICRAND. Specifies a list of audio files to be played in random
order.

3.  DYNAMIC. It specifies only tags, which the system chooses to play
audio files with user-defined preferences (Popularity,Frequency, Freshness).

Within each block, there are special types called sub-blocks, special for -
sign of the station, jingles, commercials, advertisements, promos, etc. These
sub-blocks are of three types. Optionally, within one block you can use all
three types of:

1.  Mixover. audio files will be injected over-the-top of main block files.
Placing the elements can be placed after each of them a certain number of
tracks of the main assembly, or after a certain amount of time.

2. Mixedge. audio files are inserted into the gaps of the main block files.
To place an insert FX-effects will be used. The rules are similar to the
previous arrangement.

3.  Mixbeth. audio files will be placed between the end and beginning of
each N-th track. The number N may be set in the range from 1 to infinity.

For certain sub-blocks types you can use Pre-roll AND/OR Post-roll specials to inform listeners about coming in.

The variety of settings, options and playlist generator configuration templates enable compile various playlists even with a minimum of materials.
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B Timetable manager _ o x The system makes it possible to program broadcasting schedule in

tem View Addition advance for any period (virtually unlimited) of time.

Al Month Da ST Each position in the grid painted in different colors depending on the
R4 vonml e Bz uonil I Cp-26 vk time of day and day of the week. Days of the week are different

primary color, and the evening hours are different from the morning a

light by a tone.

Auto renew configuration

I Timetable manage

Item View Additior

0:00 Dj Siniquichi | | auto dj - Tmerange 7 Days (0 - to shutoff)

Yuanayt

Al M 1:00 Jone || Timestamp of renew Im wona 2023r. [Gv
2:00 . . . . .
Stat Date/Tme  ~| | 3:00 Schedule view is grouped in four temporal criteria:
s | 1. All broadcasting time
17.11.2023 13:00:00 5:00
17.11.2023 10:00:00 6:00 2. Month
17.11,.2023 07:00:00 7:00 auto dj -
17.11.2023 00:00:00 morning psy| 3, Week
16.11.2023 23:00:00
16.11.2023 22:00:00 4 Day
16.11.2023 21:00:00 1
16.11.2023 20:00:00| | 1 Tymestamp of event Name
16.11.2023 19:00:00 H hils H H
16112023 10000 | 1> — P - The system provides the possibility of automatic extension of the
AN Hon . . . . . .
ISAL02 e | » existing air schedule at an arbitrary time to come. The system will
16.11.2023 13:00:00 M Br Cp Yr Mr C6 Bc Playlist . . .
16.11.2023 10:00:00| | 6 26 27 28 29 30 1 2 automatically clones sequence of scheduled programs in a specified
16.11.2023 07:00:00| | 17 34567289 dnb Y . . .
16.11.2023 0%:00:00| | 18 BEeuwL> P etk time range until you disable feature.
15.11.2023 23:00:00 19 25 26 27 28 29 30
15.11.2023 22:00:00 20: 1 92734 5 % Link with programm
15.11.2023 20:00:00 21
15.11.2023 19:00:00 22: W
15.11.2023 18:00:00| | 3 10:00:00 5| Pafors
15.11.2023 17:00:00 — | :00: . . . . .
FtEter SRS auto dy v Schedule allow you to create different types of events (visible only in public
| [Vebly iy site but ignored completely by system and hidden (from public site) entries.
15.11,2023 10:00:00 dram | Seciaty gt & P yoysy ( P )
15.11,2023 07:00:00 ‘morn|  C crYwhere b Bl Access rights
e — B Human Deejays |
Listing Allowed
() Dump stream on-disk Reading metadata Prohibited
\ Change metadata Prohibited
Cancel Deletion Prohibited
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Here is a various settings for entire broadcasting system.

Global configuration

Contral unt The system supports concurrent output master signal in the 5 most popular
Lirni d
= r;EG" L3 (MP3) - “ 18 -12 3 3 Mgfi?nri:gr formats:
ivate e
Codec 24/ N6 2 (") e VIPEG4 Audio (AAC ATDS),
Transmitter S
= MPEG-4 AAC 30 0 15 15 e VIPEG1-Layer Il (MP3),
Activate Falze v b . OGG W bM .
Codec Teshod [ 300 ot Gan | 20 e \orbisin , We containers,
L e I . e Opus in 0OGG, WebM containers.
Activate False ) ) e RAW PCM to hardware ALSA-compatible soundcard (zero latency).
Codec 101 401 -24 -6
Transmitter v 451 >
E Opus 1 -30 o System have built-in limiter with dynamic maximizer. This ensures smooth
Activate Falze .
Codec ¥| essotime [3000 | OuputCeing |10 sound output right under your control.
“"Be peromance fumtsbles GAN Supported output transmitter servers: /cecast, Shoutcast or sound-card.
Type FLAC . . ) )
Bitrate 64 = All parameters applied in real-time without need for a software restart on
Quality 10
Stereo submode Stereo | L server.
Encoding mode CBR .
= ;:dm"““ I The separate role of the “sound engineer” in the term ‘access rights’ allows you
ress apic.swbs local
Por 80 to distinguish the final and pre-final DSP processing settings from the general
16,40 3040 3.20 -16.00 system configuration.
Set Set Set Set
Here you can set preferred codecs and containers for livecast sources.
Apply
Outputting the recording to a file allows you to implement scenarios with both

“police broadcast recordings” and create copies for automatic replays of selected broadcasts. After configuring feature here set dump flag on needed
scheduled shows and all is done.

So it is possible to seamless and fast integration into your already existing infrastructure.
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Allows almost in real time, evaluate and analyze the popularity of the use of resources of
radio listeners as well as being to create reports based on historical data in the system.

The system provides a dozen ready-made (pre-defined) reports. New reports are added
as necessary, and if required — all data is available for the downloading via "raw".

Besides doing statistics collection on listeners, tracks, live events, system do intelligent
telemetry collection while receiving livestreaming from network connected sources.

You can view all this data in realtime to help you identify quickly bottlenecks.
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Livecaster - is an application that transmits an audio signal in real time to a broadcasting system for its further processing and broadcasting. The format of the
transmitted signal can be either compressed with MP3/MP4/OPUS/FLAC/VORBIS codecs (embedded in WEBM,MP4,0GG) containers, or a PCM signal without
compression at all.

Preferences

Sound device | [DS] Stereo Mix (Realtek High Definition Audio)

In addition to “official” livecaster, the system mimics standard LibShout + Icecast V2 software. This
IR =wr7wn  Means that the live signal can be received from any program compatible with this software.

[J allways on top
SWBS Livecaster . . . . . . . . o e
E_ “Official” livecaster have an unique ability that shows in real time intervals when it is best to speak over

and the moments when such will not be audible to listeners at all (overshadowed by jingles/call signs of
the radio station, etc.) Visual indication - a . or - stripe with time counter.

-96.6

00:34

I 5255 0202 Additionally broadcasting system has automatic mechanism to ensure signal continuity (at cost of

Audi ing delay 21.8 . . are . . .

Eroadcasting rom 14,11, 2025160000 (uration increasing latency) when network conditions is not perfect (3G mobile networks for example). It will do
G dynamic buffering in this case. Of course you can manually tune its parameters.

Available ready to use various platforms clients:
e Windows (version >=7)
e Android (version >= 5.0)
e Linux (ALSA, Kernel >= 2.6)
e WebUI (HTMLS5 for modern browsers supporting latest technologies)

Live-streaming seamlessly works in 3 dedicated modes:
e Overlay live signal with already played in playlist. For example playing long set without voice and Deejay will overlay it with his real-time voice over from mobile
e Replace all playlist content with live signal except events with special Jingle/Advertisement types. This will allow non skippable by Deejay audio material
e Completely replace playlist content with live signal. This is a dedicated live streaming with failover (playlist) when network issues encounter
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SWAPI - software interface (Web Service) to the system via simple
request/response over HTTP-protocol.

Supports 2 popular internet information exchange formats: JSON or XML. All
formats use of 2 encodings: UTF-8 or UTF-16.

Technically, it consists of two parts: the authorization service to obtain a security
token. And a various micro-services themselves where it is used once received
token.

All external entities of system (thin and thick clients, Telemetry, Livecaster) using
this open interface to interact with the system.

The simplicity, detailed description, and convenience of the interface allow you to
quickly integrate it with your existing systems.
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