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TV NETWORK TUNNEL SYSTEMS DAB HEAD-END

Owns and operates its own 
DVB-T2 network in Norway 

with 100+ transmitters

Radio Break-In systems for 
road tunnels, over 250 tunnels 

equipped with a Paneda 
solution

Leading supplier of DAB Head-
End systems with over 200 

systems in operation world-wide



 22 persons

 6 dedicated developers

 DAB focus

 Hardware and Software

 Up-to-date DAB standard

RESOURCES

E X P E RT S  I N  V I RT UA L I Z AT I O N



62 Multiplexers (400 Services)

PREMIUM REFERENCES

10 Multiplexers

8 Multiplexers

25 Multiplexers

15 Multiplexers



TOPICS

LATEST DEVELOPMENT, virtualization

LANGUAGE SIGNALLING

API and METADATA



SOFTWARE SOLUTIONS

HARDWARE SERVER

HYPERVISOR

OS OSOS

MUX 1 MUX 2 MUX 3

 OF F E RS M ORE  F E AT U RE S
 M AN Y M U LT IPLE XERS IN  T HE  S AM E  HW
 N OT  HIT  BY HW  LIM ITAT ION S
 IT  S EC U RIT Y W IT H M OD E RN  T EC HN OLOGY STAN DARDS
 COST  E F F IC IE N T
 S CAL AB LE
 F LE XIB LE
 FAST  T IM E  TO M ARK E T  W IT H N E W  F E AT U RES
 DAB  STAN DARD IS  DYN AM IC
 U S IN G GE N E RIC  S E RV E R HARD WARE ( AS  HP & D E LL)  
 E ASY TO RE PL AC E  S E RV E RS ON FAILU RE S  ( N OT  D E PE N DEN T  ON  T YPE  OF  HW)
 ROB U ST  AN D  M OST  PROV E N  TO WORK  OV E R YE ARS  IN  OPE RAT ION



LATEST DEVELOPMENT

HARDWARE SERVER

HYPERVISOR

OS OSOS

MUX 1 MUX 2 MUX 3

HARDWARE SERVER

OPERATING SYSTEM

MUX 1 MUX 2 MUX 3

CONTAINERS

O R C H E S T R AT I O N

5 0 %  L E S S  O V E R H E A D
S E C U R I T Y  ( I S O L AT I O N )  
M A I N T E N A N C E
F L E X I B I L I T Y
S C A L A B L E
O N E  O S  O N LY

C O N TA I N E R S C O N TA I N E R S C O N TA I N E R S



ORCHESTRATION

1

2

3



ORCHESTRATION



MULTIPLEXER USER INTERFACE



LANGUAGE SUPPORT

I S S U E !
-T H E  S E R V I C E  L A B E L  C A N  B E  M A X I M U M  1 6  C H A R ACT E R S,  ( LO N G )  A N D  8  
C H A R ACT E R S  ( S H O RT )
- E B U - L AT I N  1  A N D  U T F  I S  S U P P O RT E D  TO  U S E .

-T H E  P RO B L E M  I S  T H AT  M A N Y  L A N G UAG E S  U S E  2  BY T E S  P E R  C H A R ACT E R ,  W H I C H  
W O U L D  L I M I T  T H E  L A B E L  L E N GT H  TO  O N LY  8  ( LO N G )  A N D  4  ( S H O RT )  !
- A N OT H E R  P RO B L E M  I S  T H AT  I F  YO U  U S E  U T F,  YO U  W I L L  D I S Q UA L I F Y  M A N Y  
R E C E I V E R S !

NEW DAB STANDARD
TS 101 756, annex E.4 with the encoding set to UTF/UCS in the FIG type 2 labels.

The updated standard has overcome the issues, by SUPPORTING 2 labels, 
one standard label (in EBU Latin1) and another label, called extended label, which 
hasn't the length limitation. And uses UTF/UCS. 

A receiver that isn't compatible with this standard will read the normal label, and a 
COMPATIBLE receiver will read the extended label.

Regardless, this is a requirement that manufacturers need to be aware of. For 
example, Thailand has drawn up a specification that will apply to imports into 
Thailand



IMPLEMENTATION



METADATA

I MPROV ED US ER EX PERI ENC E
DL S ,  DYN A MI C  LA B EL  S EG MEN T (TEX T)
S L S ,  S L I DES HOW (P I C TURES )  



METADATA INTEGRATION

API

P R O G R A M  I N F O
A R T I S T + S O N G

P I C T U R E S

PLAYOUT DAB MUX



METADATA INTEGRATION

P R O G R A M  I N F O
A R T I S T + S O N G

P I C T U R E S

PLAYOUT DAB MUX

CONTENT SYSTEM



METADATA INTEGRATION

PLAYOUT SYSTEM

API
LIVE EXPORT

DAB MUX



METADATA SYNCHRONISATION

A R T I S T  P I C T U R E
PLAYOUT DAB

T R A N S F E R  T I M E
RECEIVER

Q U E E N  
B O H E M I A N  R H A P S O D Y



METADATA SYNCHRONISATION

S O N G  S T A R T

“ N E X T ”

4 0 S E C  I N  A D V A N C E

N O W  C O M M A N D

Q U E E N  
B O H E M I A N  R H A P S O D Y

PLAYOUT MUX

1%



STATION LOGO (SPI) 



GUI STATION LOGO



PANEDA API

BASED ON OPEN API V3
EASY INTEGRATION
DOCUMENTED
MONITORING API
CTRL API
EVERYTHING 



PANEDA API

O V E R V I E W

A P I  C A L L

E X A M P L E S



THANK YOU

LARS-PEDER LUNDGREN

www.paneda.no
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