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WELCOME! 
to the 

 

36th Annual PBS Technology 
Conference 



Stats: 
• 404 attendees 
• 100 stations 
• 25 sponsors and exhibitors 
  
• Distant attendees: 

– Guam 
– Tokyo 
– Hong Kong 
– Munich 
– San Juan 

 

Presenter
Presentation Notes
We continue to be nearly flat for the past 5 years or so
Remain concerned about the 65 stations that do not attend
Happy to welcome some visitors from afar

Intro video
As you know, we usually like to start off the conference with something fun, and this year is no different
However, we have had a lot of changes in the past year, and some of the key people who used to do this are no longer with us.  So I just wanted to let you know you might not quite get what you are expecting.  Please roll the clip.




SPOILER 
ALERT! 



Inflection Point 

“a point on a curve at 
which the curvature or 

concavity changes sign” 

Presenter
Presentation Notes
I talked a lot last year about inflection points
As a reminder, the mathematical definition of an inflection point is:





Strategic Inflection Point 

Presenter
Presentation Notes
Andy Grove of Intel coined the term Strategic Inflection Point in his 1999 book “only the paranoid survive”
He was really talking about business inflection points, but the concept holds for technology as well

Previously I talked about lots of strategic inflection points in the technology world
This year I am going to focus on some that are key to PTV



Public Media Inflection Points 
• Overall Business 
• Technology & Infrastructure 
• Distribution options & needs: 

– Disruptive technologies 
– Changing consumption behaviors 

 

Presenter
Presentation Notes
So, let’s look at some inflection points in what we do

There are several areas that we can look, but first I think it makes sense to fill in the left-hand side of the curve





PTV Landscape 
• Capital Needs 
• Interconnection 
• Infrastructure 

Presenter
Presentation Notes
First let’s talk about where we are as a system, with a focus on three key areas



Capital Needs 
Current State 



PTV Capital Needs Assessment 
• Comprehensive survey of stations in 1Q2013 

 
• Landscape: 

– Reduction & elimination of PTFP, CPB Digital and 
RUS capital funding 

– Aging infrastructure 
– Deferred maintenance 
– Shortening equipment lifespan 
– 10 year-old DTV infrastructure 

Presenter
Presentation Notes
~95% of stations responded 
All but 6

I have to commend and thank you all.  This kind of response is unheard of, and we recognize it takes real time

That said, the data are VERY important to making our case and to understanding the system as a whole

Also coordinated with NPR,  so the national orgs have some great data for Capitol Hill discussions and planning

I don’t have to tell many of you about the landscape.  It’s not a pretty picture



Capital Needs Today 
• > $600 million in backlogged projects 

– $200 million in towers, many > 40 years old 
– $200 million in studio & production gear 
– $200 million in other infrastructure 

Presenter
Presentation Notes
This is a bit scary





5-year Capital Needs 
• Essentially every station is facing  at least $1 

million need in next 5 years 
• 50% of stations are facing at least $3 million 

in next 5 years 
• 42 rural analog translators need conversion 

 



And the spectrum repack? 
• Lots of unknowns 
• Will the repack funding be sufficient? 
• Will we do this with ATSC 1.0? 
• What are the tower implications? 

Presenter
Presentation Notes
And none of those numbers contemplate tine impact of the Spectrum Repack

So, the capital situation is not a good one



Interconnection 
Current State 

Presenter
Presentation Notes
Let’s move on to Interconnection



Public Television Interconnection 
• Always transformational 
• Always cost-effective, but funded  
• Always industry leading 

Presenter
Presentation Notes
PTV interconnection has been the trendsetter for the broadcast industry since the early days

PBS and stations have been awarded two Emmys for our interconnection work – one for first satellite distribution and the other for file-based distribution workflows



 
We are currently in the 5th 

incarnation 
of 

PTV interconnection 

Presenter
Presentation Notes
By my count, we are in the 5th interconnection cycle

There are people in the room that have lived through most of these – perhaps all



IXCv1 c1952+ “bicycling” tapes 

Presenter
Presentation Notes
Version 1 was physical movement of film and tapes.

Everyone calls it “bicycling” but I think it was mostly postal service



IXCv2 c1969 Analog terrestrial 

Presenter
Presentation Notes
Version 2 was using the AT&T nationwide microwave relay system 



IXCv3 c1978 Analog satellite 

Presenter
Presentation Notes
Version 3 shifted to C-band satellite distribution
PBS recognized as the first nationwide distributor via satellite
This one received the Technology and Engineering Emmy Award

The Westar satellites were early spin-stabilized design – for those of you who weren’t in the satellite biz in those days, the outer shell was covered with solar cells and actually rotated constantly around the center core of electronics



GE-3 

IXCv4 c1994 Digital Satellite 

Telstar 401 

Presenter
Presentation Notes
Version 4 shifted to digital and more advanced satellite technology 
General Instruments DigiCipher equipment , Telstar 401
Shift to GE-3 spacecraft after the January 11, 1997 catastrophic failure of Telstar 401
Industry still talks about how well PBS and stations did recovering from that event



IXCv5 c2005 digital sat + NRT 

Presenter
Presentation Notes
Version 5 is our current NGIS program, which is almost 7 years into the 10 year program life
Design and launch of the AMC-21 satellite
Standards-based distribution and encoding with DVB-S, DVB-S2 and MPEG-4/AVC
Addition of file-based technology with NRT



Infrastructure 
Current State 

Presenter
Presentation Notes
Finally, let’s look at the state of our infrastructure as a system



Infrastructure - Historical 
• Hardware-centric: 

– “Rack and stack” 
– Highly specialized / customized 
– Tightly coupled 
– Narrow standards 
– Relatively long life cycles 

Presenter
Presentation Notes
This applies to PBS and stations

It’s the world we have been living in for many years

But it is changing more dramatically than any other part of our system



Infrastructure - Today 
• Becoming software-centric 

– Rapid blending of IT and Internet technology 
– Shifting toward commodity, multi-vendor, 

virtualized and software-based systems 
• Shortening life cycles 
• Mostly separate broadcast, IT and non-

broadcast systems  

Presenter
Presentation Notes
We are rapidly becoming “software defined

And our lifecycles continue to shorten



PTV Future State 

Presenter
Presentation Notes
So, that sort of brings us to the center of the curves, where the inflection points occur



Future Challenges 
• Interconnection funding appropriation 
• Holistic approach to media & operations 
• Broadcast standard obsolescence 
• Forecasting Ultra-HD adoption & timing 
• SW licensing & maintenance models 
• Shift from CapEx to OpEx model 

Presenter
Presentation Notes
What are the challenges that are pushing us through the inflection point?



Technology Enablers 
• Internet and IT technologies 
• Commoditized IT infrastructure 

– Processing 
– Networking 
– Storage 
– Software 

• Automation 
• Cloud architectures 
• Broad standards 

Presenter
Presentation Notes
How have the base technologies changed to drive the inflection points?



Journey to the Future 
• Standardize 
• Commoditize 
• Virtualize 
• Automate 
• Consolidate 
• “Pull” content model 
• Cloud 

Presenter
Presentation Notes
What do we need to do to make the curves go up rather than down?



A new era of 
Interconnection: 

   

IXCv6 



IXCv6 
 

• Starts October 1, 2016 
 

• Following PTV history and legacy it should be: 
– Transformative 
– Innovative 
– Industry Leading 
– Efficient 



IXCv6 Plan 
• Approach validation     FY13 
• Technology validation / lab  FY13/14 
• Station validation      FY14 
• Capitol Hill         FY14/15/16 



IXCv6 initial analysis / lab work 
• Assumptions: 

– Serve all stations 
– Terrestrial MPLS networking 
– 100 Mbps objective, 45Mbps in hardest cases 
– Linear “Push” feeds 
– NRT and soft-feed “Pull” content 
– RT linear satellite feed for DR and reach 

 
 

Presenter
Presentation Notes
MPLS = multi protocol label switching
Private network using service provider’s infrastructure

Possibly 2 x 45Mbps  DS-3



What size pipes are required? 

 100 Mbps 

Presenter
Presentation Notes
100 Mbps supports all services
45 Mbps offers options but will require some planning
e.g., RT via satellite, or time-of-day uses of cloud, etc



What is the reach to stations? 
• Fiber connectivity today: 

OnNet, 12

NearNet, 102

Offnet, 57

     Station Connectivity 

100 Mbps 
Ethernet, 122

DS3 (45Mbps) 
Affordable, 41

DS3(45 Mbps) 
Expensive, 9

      Connectivity Type 

Presenter
Presentation Notes
From one service provider



Is it affordable? 
• VERY Preliminary, but: 

– Initial answer is YES 
– Lower cost than a straight NGIS replacement 
– Joint master controls also reduce cost (but 

shift some connectivity costs to stations) 
– Offers significant station opportunities for cost 

reduction through opt-in cloud services 
 
 



What about Ultra-HD? 
• We assume the likelihood of Ultra-HD / 4K 

in a ten year window for IXCv6 
• Also assume 2x compression technology 

advances, HD and SD will still exist 



Potential IXCv6 Architecture 

(preview of Cloud 102 session 
and Kiosk demonstration) 



Current Interconnection System Configuration 

Existing (2006-2016+) 

INTERCONNECTION SUPPLIED  
STATION EQUIPMENT 

INTERCONNECTION SUPPLIED  
BANDWIDTH & SERVICES 

HD01-HD05 
SD01-SD07  

(SDI, ASI, IP) Baseband  
IRDs 

File 
Delivery 

NR01 File  
Delivery 

Local Traffic, 
Automation, 

Archive & 
Master Control 

MCPC, SCPC & 
NRT Satellite 

Feeds PBS  
NOC & DDMS) 

Distributors 
(National & 

Local) 

MEMBER  
STATION 

(Existing) 

(Existing NRT) 



Concept: Transition Interconnection Configuration 

Existing (2006-2016+) 

INTERCONNECTION SUPPLIED  
STATION EQUIPMENT 

INTERCONNECTION SUPPLIED  
BANDWIDTH & SERVICES 

Select Linear  
Services  

(SDI, ASI, IP) Baseband  
IRDs 

File  
Delivery 

Local Traffic, 
Automation, 

Archive & 
Master Control 

PBS  
NOC & DDMS) 

MEMBER  
STATION 

MCPC, SCPC & 
NRT Satellite 

Feeds 

MCPC, SCPC & 
NRT Satellite 

Feeds 

IXCv6 (2016+) 

New IP Based 
“IRDs” 

Station Connectivity  
100 Mbps or DS3 (45 Mbps) 

All Linear 
Services  

(SDI, ASI, IP) 

Single MCPC 
Carrier 

IXCv6 Private MPLS  
Network  

IXCv6 
IP Multicast  Media & Control LAN 

File 
Delivery 

Distributors 
(National & 

Local) 



Potential for a New Approach to 
Station Architecture 



Concept: Long Term Interconnection Configuration 

Existing (2006-2016+) 

IXCv6 (2016+) 
INTERCONNECTION SUPPLIED  

STATION EQUIPMENT 
INTERCONNECTION SUPPLIED  

BANDWIDTH & SERVICES 

Select Linear  
Services  

(SDI, ASI, IP) Baseband  
IRDs 

New IP Based 
“IRDs” 

Station Connectivity  
100 Mbps or DS3 (45 Mbps) 

All Linear 
Services  

(SDI, ASI, IP) 

File 
Delivery 

File  
Delivery 

Local Traffic, 
Automation, 

Archive & 
Master Control 

Single MCPC 
Carrier 

PBS  
NOC & DDMS) 

Distributors 
(National & 

Local) 

MEMBER  
STATION 

IXCv6 Private MPLS  
Network &  

IXCv6 
IP Multicast  Media & Control LAN 

Optional Cloud (2016++) 

Cloud Based Traffic, 
Automation, Archive & 

Master Control Services 

Interface 



System Implications 
• Leverage economies of scale for service 

procurement 
• Potential to reduce the 170X cost factor 
• Reduce dependence on owned capital 

equipment 
• Flexibility for disruptive changes 

 



Station Implications 
• Ability to evaluate functions strictly from a 

business perspective 
• Common approach & infrastructure for 

broadcast and non-broadcast content 
• Ability to move content TO the cloud 

– P2P sharing 
– Archive, transcode, media management 

Presenter
Presentation Notes
 peer-to-peer sharing
Archiving
Transcoding
non-broadcast distribution




IXCv6 Concept Demonstration 
• Visit the Kiosk 
• Background 

– 2 months from concept to implementation 
– 4 parties, new team 

• Consider the implications & opportunities 



IXCv6 
Kiosk 
Demo 
Partners: 

Presenter
Presentation Notes
These folks all stepped up, joined hands and made this happen
I want to personally thank them for agreeing to do this.


http://www.google.com/url?sa=i&rct=j&q=ericsson&source=images&cd=&cad=rja&docid=pf0bc6aSMjgrJM&tbnid=J0BCxskKEjC_vM:&ved=0CAUQjRw&url=http://www.huntlogo.com/ericsson-logo/&ei=CShdUdTqFunk4AOsjoHIDQ&bvm=bv.44770516,d.dmg&psig=AFQjCNGn3Va5fzOAsChQmYBAsDOrCg-faw&ust=1365145935845529


TechCon 13 

Presenter
Presentation Notes
Talk about the conference
Quality of speakers
Ratio of station presenters (most in any category, highest percentage that we have on record)

Jam-packed agenda
Great sessions and keynotes
Beth Hoppe Chief Programming Executive at lunch today
Paula Kerger at the end of the day
Michael Jones opening the day tomorrow

Please enjoy the conference and let us know if you need anything

With that, I have a bit of housekeeping to take care of before we jump to the next session.



Contact info: 
Email:  jsmccoskey@pbs.org 
Twitter:  @JohnMcCoskey 
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