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So good morning.  As you can see, we have quite a panel here, and I think when I 

found out that we're going to be filling the stage and limited on time, we really had to 

put our heads together on how to make this work.  So maybe just to start off, I'm Shin 

Umeda.  I work with Dell'Oro Group, an industry analyst firm, and we focus on the 

telecom and data networking equipment markets.  We do market research in that area.  

So I've had an opportunity to actually work and talk with most of the panellists over 

time, and many of the others who've been involved with this event, as well. 

The topic for today is we focused and narrowed it down a bit, not just SDN and NFV, 

but more on the side of NFV.  And the idea here is that NFV is an entirely new 

proposition for the telecom and service provider world, and there's going to be a lot of 

work required to convince and get people to move along.  Well, I'm not sure it's -- 

move along for the long term. 

But, anyway, let me start off by kind of quickly introducing our panel.  Moving from 

the far side here across, we have Steve West, with Cyan Optics -- or Cyan I guess is 

your name.  Arpit Joshipura with Dell, Don McCullough with Ericsson, Mike 
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Capuano, Infinera, Bob Mandeville with Iometrix, Doug Wills with Juniper and Viral 

Vimawala with Spirent. 

I think what's interesting about the panel is that we've been able to pull together 

vendors from all across the spectrum here, so I think that's going to give us a great 

opportunity to have an end-to-end discussion, and what we've decided to do for the 

most part is to make this more of a conversation amongst the panellists as opposed to 

throwing a bunch of slides or giving everyone a few minutes to talk and pitch. 

My job is going to be trying to keep everyone on track and keep everyone within at 

least a reasonable amount of time.  So with that, let me introduce some of what we're 

going to be talking about here.  So NFV, so what is NFV?  Really, quite simply, it is 

the concept and the idea of taking or moving specialised network appliances and 

separating the network functions to be able to run on standard industry or IT hardware 

and infrastructure.  Conceptually, very simple, but I think this is something that's part 

of the entire virtualisation movement, and we think that this is something that is not 

going to happen overnight, and that it's really going to be a very long-term process. 

So you look at this slide here, I've seen and heard people talk about the move to 

virtualisation in comparison to the move from TDM to IP.  And the point is that it is a 

long process, and even in the case of moving to IP, we're still moving along that track, 

well over 15 years after a lot of this has started. 

So here we are with NFV in 2014, and I think we're looking at a very long path here.  

But to that end, I think we can look at this chart, so I really like this chart not so much 

from everything that's in it, but because of the dichotomy of what it represents.  So 

this is the NFV architecture framework, and it very nicely puts all these different, 

complex pieces of the infrastructure and the movement into simple blocks. 

So that helps to understand and view kind of what's going on with this whole process 

and this whole platform.  But I think as you look at each of these bigger blocks, within 

them, there are lots of smaller pieces here, some of them bigger, some of them smaller, 

technologically different, different from a business process standpoint.  If you were to 

take each one of those, overlay on top of that the dozens of vendors that could be 

participating in each of the little squares in between, you get an exponential equation 

or result that shows an extremely complex set of vendors being involved and 

something that the service providers, the end customers, are looking at and having to 

deal with. 

So what is going to happen here?  That is really the $64,000 question.  We're in the 

very early days of NFV.  There's going to be a long process.  We're going to see 

vendors, we're going to see service providers, spending a lot of money, spending a lot 

of time trying to figure out what to do.  And I think one of the challenges that we all 

face in this industry is how do we keep this moving? 

There are going to be fits and there are going to be starts, and so I think that's really 

the question that I have for our panellists today, is what can the vendors do to keep 

this ball rolling, to keep the service providers engaged to provide them with the vision 

to continue investing, investigating and moving forward with all the elements that 
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they have to deal with?  And so maybe to start off, and I don't want to take much time, 

because we only have probably 40 minutes, and each of these gentlemen have their 

views.  But maybe we can start off here with Bob. 

So, Bob, your position or your part of this movement is I think interesting, as is for 

Viral at Spirent, in that you're both dealing with kind of both ends of the spectrum 

here.  On one side, vendors are a big set of your customers, but on the other side, you 

have the service providers, as well, so you're kind of in the middle here, and possibly 

able to influence and do things here that can really be supportive of NFV.  So maybe 

you can talk really briefly here on kind of your perspective, what we can do here, or 

what you can do, to move this along. 

Bob Mandeville 

Sure.  Thanks.  I'll just start by saying very briefly that the MEF has seen testing play 

a role in bringing carrier Ethernet to the marketplace and speeding up the adoption in 

a very significant way through the MEF Certification Program.  There is a sister 

organisation that has been created, the CloudEthernet Forum, a sister organisation 

joined at the hip with the MEF, and it is a much newer organisation, and its focus is 

the definition -- much like the MEF -- of services, but this time of cloud services. 

And, again, having seen what testing can do for a forum, the CEF settled down and 

scratched its head and started thinking about how can testing help CEF take defined, 

newly defined, standardised cloud Ethernet services to the marketplace?  Well, CEF is 

just starting, and this work is just starting, and so the CEF has created what is now 

called -- we were able to present this to many of you yesterday, the Open Cloud 

Project. 

The Open Cloud Project is a number of things.  I'll try to say it quickly.  The Open 

Cloud Project is -- it's supported by the CEF membership, which includes very large 

service providers, very large vendors and a broad and important swath of the industry.  

It is a mirroring of the CEF reference architecture, which is on-going work in a 

reference test bed. 

The CEF has -- that's step number one.  Step number two is to take the CEF-defined 

use cases, which is the result of about a year's work of the CEF Technical Committee, 

to integrate them into the reference test bed and to put the test bed to work, which 

means, amongst other and most importantly, to put NFV in a tested and testing 

environment. 

And now let me just say very briefly, the testing environment itself will begin in 

phase one racked in a lab, and in phase two, will be globally deployed.  The reference 

architecture will be globally deployed with the agreement of the very significant 

service provider members of CEF contributing to this global deployment of the CEF 

reference architecture. 

Shin Umeda 

Excellent, so it sounds like it's a real good opportunity for the industry and the players 

to be able to kind of stitch everything together in an organised fashion.  Viral, maybe 
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you can talk a little bit about from your perspective, kind of maybe what are the things 

that you see as a testing company that can be done in order to help the service 

providers get comfortable and be able to make those critical decisions on NFV. 

Viral Vimawala 

So I want to share an experience.  A few days ago, one of my account managers came 

up to me and he said, I want you to present lunch and learn on SDN/NFV.  And we 

were just joking around, who's learning and who's teaching?  I thought the carriers 

already got their POCs in place. 

So it turned out to be I was teaching them, and I entered the room and gave an hour-

long presentation, and there were 10 people in the room.  There was one guy who was 

nodding to everything I was saying, and then there were nine guys, looking at my 

slide, staring at them as if I was solving the mystery for Malaysia Airlines 370.  And 

after the presentation, this one guy who was nodding his head, came back to me and 

he asked me questions on specifically -- I'll put them, if I have to bucketise, there 

were four aspects, predictability, availability, scale and security, everything that we've 

been talking about in terms of NFV, SDN.  They all rolled down to these four buckets. 

And it turned out to be he was the architect, and the other guys were operators.  The 

point that I'm trying to make here is as much as we are talking and doing the POCs 

and the way technology has been evolving, I think it still sits in the architecture 

groups of big enterprises or carriers or whoever they may be who's considering.  

When you go and ask lower, when you're actually talking to the admins and operators, 

they're not yet there.  They still need some more education, and it could be from the 

vendor side, it could be from the testing side.  It could be benchmarking and some of 

the standards that CEF could provide. 

So there's a lot that needs to be done in terms of education, metrics, and then that's 

one [problem].  Following up, the architecture guy made me speak again, and then 

came the questions like what about the predictability, what about the reliability?  Now 

that we are talking about interoperability -- there were servers which were virtualised.  

Now there are networks, they are being virtualised.  What does it mean?  Is it the 

same thing?  Not really, because these virtualised network functions, VNFs, are going 

to be residing on the server which is virtualised, so now your problem became twofold.  

And that's where the biggest question mark is.  I did my POC with this template.  It 

could have been XYZ flavour of hypervisor from a virtual hardware from a vendor X.  

X sounds good.  Tomorrow, if I decide to go with the Hypervisor B, is it going to 

perform the same?  Am I going to get the same reliability? 

And these are some of the questions that they have and I'm having to deal with them 

every day. 

Bob Mandeville 

Do you want to single out what POC is? 
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Viral Vimawala 

Proof of concept. 

Shin Umeda 

And just like any other technology, we have our handful of acronyms, as well.  So 

hopefully most of you are familiar with them, but thanks, Bob, for pointing that out.  

On our panel, we actually have I think four vendors who are involved in the 

infrastructure, so maybe we can kind of turn it to them at this point and talk about 

each of them -- well, each of them has a different place in the overall solution. 

Sometimes, they overlap, and sometimes they're complementary.  So I think that's one 

of the things about NFV and kind of going back to the chart that I showed here on the 

different boxes and the different pieces.  There's going to be a lot of interoperability, 

joint work that has to go on. 

So maybe from a vendor perspective, we can have our panellists talk about how they 

envision not only their companies but the industry as a whole cooperating and 

working and pushing this along, to kind of take some of the complexity out of the 

equation.  So maybe you guys can kind of start on that, and really more as a 

conversation than anything else. 

Arpit Joshipura 

Do you want me to start? 

Shin Umeda 

Sure. 

Arpit Joshipura 

I'll take a crack at it.  So SDN was hard to grasp two years ago.  NFV is not hard to 

grasp, so I will challenge anybody, like the example, who are staring, what is NFV.  

Because it is a one-line explanation.  When you do voice, video, data on your carrier 

network, there are about 16 boxes, purpose built, that make that happen.  We need to 

move most of those purpose-built boxes to general purpose, what he's showing as 

NFVI, network function virtualisation infrastructure, meaning general-purpose server 

storage compute. 

So the grasping of what the problem statement is is not hard, and like yesterday, I 

think our colleague from the CloudEthernet Forum got hammered, and he took a 

beating on behalf of the carriers, saying, yes, yes, we're a little bit slow.  Carriers are a 

little bit slow. 

So I'll probably say, yes, they are, but when they move, it's like a cruise ship.  

Everybody sort of lines up, right?  And so this challenge is to make sure that, as these 

purpose-built boxes move to general-purpose infrastructure, we are using the same 

building blocks that have been proven now in the SDN world, server storage compute, 

orchestration, SDN orchestration, overlay, underlay, OpenFlow, doesn't matter.  Use 
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those building blocks and then write the functions on top, and that's where I think Dell 

comes in, and that's what we are striving to do. 

The market's come our way, and we want to intersect both of these.  So it's not hard to 

grasp.  It is hard to transform, because of various concerns that a carrier has, mostly 

around scaling and security and existing infrastructure. 

Don McCulloughArpit, I agree with you.  There is a transformation going on.  I think 

it's important to recognise that it's as much a cultural transformation as a technological 

transformation.  If you listen to John Donovan talk about their Domain 2.0 initiative, 

it's about changing the culture from selling things that the carrier has to selling and 

being part of the enterprise tasks.  How can network storage compute help different 

enterprise tasks instead of selling generic things?  And on the operations side, it's 

from going from a manual process-driven thing to a much more flexible, automated. 

And then if you look down into the NFV or SDN, you'll see that these technological 

things tie back to these cultural changes.  So we've talked about automation and 

BSS/OSS.  That's all about charging for these new services, and it's all about 

automating out this OpEx.  So I think it's really important to understand that this is as 

much a cultural change in the carriers globally as it is a technological change in the 

networks that they run. 

Mike Capuano 

I'll echo that.  I think taking the carrier view is the right way to look at it.  In addition 

to focusing on being part of the enterprise service delivery capability, service 

providers have to scale their networks, and all these boxes that Arpit mentioned cost a 

lot of money, more bandwidth, more boxes, every box doing a specific function.  So 

the ability to kind of take those boxes and write software that just runs on an x86 

server can allow that ability to scale more quickly and rip a lot of costs out of the 

network, which is what they need to do. 

And what we're hearing from carriers, like for example Telefonica, who presented on 

this recently, is they're looking at taking this as far as they can.  And the lines between 

NFV and SDN sort of blur, because they're saying, hey, I'm not just going to NFV 

something like a firewall or NFV an evolved packet core.  I want to NFV the edge 

router.  I want to NFV the B-RAS and get to this place where we've got an optical 

connection between sites in the metro, an optical connection between cities in the core, 

and around that we have x86 servers or perhaps white-box switches with software 

running in the cloud and software running in those servers to deliver the most cost-

efficient network possible that can also scale and be flexible. 

So that's kind of what we're hearing.  I think the challenge to moving that forward is 

there's legacy infrastructure.  And theres a lot of large incumbents -- one of them was 

sort of inferred this morning -- that don't want that to happen.  So you imagine a cat at 

the door with his claws in, and that cat is going to do everything he can to prevent 

being pushed out that door.  
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So I think that's a big challenge, but you've got carriers like AT&T who are saying 

Domain 2.0, and they're picking smaller vendors like Tail-f to send a message that 

we're willing to push that cat out the door, because we need to get to this place. 

Shin Umeda 

Doug, maybe you can chime in here? 

Doug Wills 

Yes, so I agree with Mike.  I think one of the big drivers for NFV is about scaling the 

network, and the other piece to it is just reducing complexity.  To give everyone a 

picture of what a tier-one carrier network looks like, in addition to routers and 

switches are really thousands of special-purpose devices that are just set up to do one 

thing.  And so what we get constantly back at Juniper as a provider of telco 

infrastructure and cable infrastructure is, guys, can you do anything to reduce 

complexity?  Because with more complexity, it becomes an OpEx thing, it becomes a 

CapEx thing.  And, frankly, as they begin to push into cloud services, this is where the 

scaling issue becomes a real challenge. 

So security is one area.  Juniper for about 10 years has sold a specially dedicated box 

that just does security, things like firewall, anti-spam, things of that nature.  About 2.5 

years ago, the company made a decision to make the same product available as a VM, 

and so today we have a core philosophy, whether it's providing security, traffic load 

balancing, application performance management, whether it's in a router or a special 

device, security device, that we're also going to make that available as a VM.  And in 

doing so, we're going to be carriers the tools they need to not only scale the network 

and provide security across that network, but also reduce complexity, which 

fundamentally changes their cost infrastructure. 

And the big driver for this really is their competitors, and these carriers view their 

competitors as the web service providers today, the Googles, the Microsofts, the 

Amazons, and it's very analogous to something that occurred 15 years ago, the ISP 

world.  Carriers didn't quite understand what is this Internet thing, should we be in or 

out of it? 

And now I think carriers, when they look at cloud and they think about providing a 

cloud infrastructure, either for themselves or for their customers and look at their web 

service providers, they're saying, hey, these guys are just inherently more efficient and 

smarter about their network infrastructure.  And for us to be competitive in this cloud 

future, we need to get there. 

So NFV is going to be a big driver for carriers to basically take these dedicated 

hardware devices that provide layer four through layer seven services and run them on 

a server.  And that will at least put them on a competitive footing with some of these 

large web service providers. 
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Shin Umeda 

Now, I want to give Steve a chance to talk here, but in that, I want to maybe frame 

this a little bit.  Steve, with Cyan, they're principally involved in that box on the right-

hand side, which kind of gives them maybe a little bit different perspective here as to 

overlaying across several of the other pieces here and also putting them in the position 

to work or have to work with and cooperate with the other players here.  So maybe, 

Steve, you can talk a little bit about that as to how you view your company's position 

there. 

Steve West 

Yes, I think if you step back and look at what's going on here, you could view it just 

as an evolution.  We've been through a series of, if you like, tipping points in the 

history of networking, and the one we're in how is a transition from a hardware focus 

to what is primarily a software focus.  Not that the hardware goes away, just that the 

interest and the value has gone up the stack into this area of deploying software, and 

not just individual software functions but tying them all together to provide, if you 

like, mash-ups that are compelling to end users. 

I think this is a big change for everyone in the entire value chain.  It's how do you 

transform where the focus of your entire organisation is to address this evolution.  It's 

just a turning of the clock.  Software has become more powerful.  Compute is 

significantly more powerful.  Other constraints that define how we do things today 

have just gone away. 

Now, this has profound implications.  Instead of being able to go to a standard and say, 

we now understand what this thing is and we have protocols that completely define 

the reference points that we use, when you move into this mash-up context of saying, 

we have all these functions and the functions are perhaps pretty well understood today, 

but in principle they could be anything -- we want to actually enable a whole 

ecosystem that allows people to develop new functions that can then be orchestrated 

and tied together with other functions to enable a creative and innovative service 

market.  How do we tie those functions together?  And this is what we call 

orchestration.  It's how do you actually make that happen? 

Now, the challenge here is that this is an intensely software problem. It's how do you 

deal with the definition of these functions?  What are the interfaces that are used to 

interconnect these functions on the one hand, and then what are the interfaces used to 

both control and manage these functions?  And not only control, but also think 

through the resource management implications of having these functions distributed 

in a cloud infrastructure? 

So this is the challenge that I think the industry faces longer term.  Now, I think the 

question that was originally asked is what's the way we can sugar-coat the pill and get 

this to move forward?  And I think the answer is we have to be incremental.  We have 

to be realistic.  If we take on too much, we're going to end up taking big risks, and the 

chances are we're going to get it wrong.  So the question is how do we incrementally 

make progress in this direction?  And my argument is that it's inevitable, that software 
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has the ultimate power to automate and therefore to reduce cost.  I think software also 

has the ability to generate new revenues for carriers, and therefore it's extremely 

interesting from a top-line perspective for businesses.  But now the question is what 

do we do to get this thing moving from a carrier perspective? 

Shin Umeda 

Thanks, Steve.  That was a good summary there.  Now, I think Don mentioned the 

cultural change required.  Doug talked a little bit about that, as well, but also to the 

competitive environment that the telcos face.  And so maybe from that perspective, 

and Steve kind of wrapping it up there and saying they're building this platform, in 

effect, that at this point but longer term, there will be this ability to do things that 

maybe that the businesses and the service providers don't even understand yet today.   

That kind of adds this carrot out there, but there's not really a clear answer as to, one, 

is there going to be a return on this investment?  So the service providers are going to 

be spending money on the infrastructure, the architectures, understanding this, but 

there's also the longer-term prospect, the longer-term opportunity to change the way 

they do business, taking where they are today in this telco world to kind of working 

with the content providers, the over-the-top services that are in a lot of ways 

cannibalising the service providers' business. 

So maybe from that perspective, a lot of that is a business change, and so we're all 

talking about the infrastructure and the technology.  But maybe we can change the 

conversation a little bit here to the business.  What is the role of the vendors in 

helping the service provider understand that there is this path to this business change?  

So maybe you guys can talk a little bit about that? 

Don McCullough 

Well, I'll start with that.  I think that's part of that cultural change I was talking about, 

and I do think there are two things that are being missed that are very business driven 

right now by focusing on the separation of hardware and software.  And the first is 

that abstraction and virtualisation has a huge benefit to software developers and 

hardware developers.  By separating the two, you're on different roadmaps.  Ericsson 

has adopted that for several years now.  We have what's called Lean and Agile 

Development.  It's really speeding up our development. 

So there's a benefit to virtualisation before you ever sell the first stick of equipment.  

The other huge part is by lowering the cost and lowering the complexity of deploying 

these -- what are today large central systems, like evolved packet core, like IMS, by 

virtualising them onto small servers, you expand the market, so you can take evolved 

packet core and put it in an enterprise, put it into a machine-to-machine area. 

So I think that's one area that's being missed is, yes, there's going to be an effect on 

hardware, but by lowering the cost and by making it easier to deploy, you're going to 

see a proliferation of markets for these large what are today central functions, central 

networking functions, out into deeper in the network on a distributed basis.  And to 

me, that's the thing that's going to drive it. 
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Vendors have a reason to do it and carriers have reasons to do it.  One's a cost, 

internal cost of development.  The other is an expanded market, and so those two 

things are being missed, and those will drive the short-term business aspects, I think. 

Arpit Joshipura 

And I think let me give an analogy.  So for the enterprise guys, think of mainframes.  

In the mainframe world, all the boxes Shin is showing comes from one vendor, and 

you can only enter through that with a GUI or an interface. 

That mainframe became a server and then the switch was like this on the enterprise 

side.  We came out and said, no, let's open up the switch and disaggregate that, as well, 

right?  So now you have a horizontal SDN-type infrastructure on the enterprise that 

exists, okay?  Now, let's move to carriers.  Today, those VNF boxes and NFVI, those 

two big boxes, all are part of one vendor, okay? 

Now, we want to separate it out, okay, and use the same tools, and that's where I think 

the cultural shifts happen, because remember who is driving the enterprise, right, the 

IT department, the CIO.  Who is driving here?  CTO and the network admin.  So a lot 

of the guys at the end of the day, if the C-level technology organisations enforce a 

strategy, whether it's BT 21CN or it's Domain 2.0 or Telefonica.  These big guys, if 

the CTO groups are the ones that say let's go, it will happen. 

Mike Capuano 

I was going to use the mainframe analogy, as well.  If you look at what happened with 

the mainframe, by separating the software from the hardware, it spurred tremendous 

innovation.  That's why we have all these cloud services today.  That's fundamentally 

what carriers want to get from the network.  They want it to be unleashed, so new 

services can be innovated, and it doesn't become a bottleneck for other services that 

might involve compute or storage that they want to roll out. 

I think it's really important to Steve's point around a mash-up that we have a very 

open ecosystem.  So for this to really move forward, I'll give you Infinera for an 

example, we say we have a programmable optical platform on top of what we run 

something called the Open Transport Switch, and it will work with any controller, any 

control system. 

Therefore, a certifier can say, I want Infinera and I want to put it together with this HP 

switch or this Juniper router, and I can build whatever I want, open ecosystem.  And I 

think if we're willing to step up and say, I don't need to be an end-to-end provider, and 

I can't -- nobody can really solve it in the mainframe way anymore.  If we all can step 

forward and say, I'm willing to be open, and whether that gets standardised in CEF or 

through collaboration with a service provider directly, that's essentially.  That's the 

only way this mainframe is going to be broken apart to unleash -- 

Arpit Joshipura 

It's the third death of mainframe, right? 
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Mike Capuano 

Unleash innovation.  It will be around for a long time.  Mainframe still exists today, 

but that's fundamentally where I think we need to go, is to really be open. 

Shin Umeda 

That's interesting.  Through my career, I actually started with a mainframe company 

that no longer exists.  Then I went to a networking company that no longer exists, and 

so maybe I'm safe in being an industry analyst, so that I can move with the industry 

rather than being stuck in something that gets overrun. 

Steve West 

Shin, can we maybe just stand back and look at this from a business model 

perspective?  I think this is one of the biggest challenges that the whole value chain is 

faced with, is that the business model normally in our industry is around finding some 

differentiated and defensible position that you can then build on and defend through 

incremental improvement on that position that you've adopted. 

I think that this transition is a little different, because it involves opening up and being 

open to collaboration with others.  And I think that when you have that view of 

closing things down and defending your business by being closed, this kind of 

transition is actually quite tough. 

What we have I think with the carriers is a situation where the competition is quite 

severe from an ARPU share perspective, with the over the tops.  And this is a big 

motivator, not to reduce costs, which is where the CIOs were really involved in the 

past, but now the focus is how can the carriers increase revenue?  And this is, again, 

another dimension of this business model change. 

So I think these are two dimensions that are very much in favour of this 

transformation, and ultimately, it will impact everybody on this panel and in all of our 

businesses, but also all of the other guys out there, as well. 

Shin Umeda 

Yes, I think that's a really good point.  I didn't mention this at the very beginning, but 

in describing or defining NFV, this is a movement that's being driven by the end user, 

the service providers, and it's not something that some vendor came up with from a 

technology standpoint and pushing it out into the market and driving demand from 

that perspective.  So this is really a different approach or different force that is leading 

this movement, and so I think, as Steve points out, there are numerous incentives for 

the operators to take on this challenge, so I think that in itself is a great positive for 

this overall movement of NFV.  So I think that's something we can take to heart. 

I think, though, that again, it is a long-term process and it is a challenge. 
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Bob Mandeville 

I was just going to add, maybe one way of looking at it, perhaps simplistically, I think 

I'm following along the lines of what's been said.  If ultimately what we're talking 

about is the buying and selling of cloud services, we know who the buyer is.  It's the 

enterprise.  We don't know who the seller is, going forward.  Is it data centres that are 

the predominant sellers, or will it be service providers that are the predominant sellers? 

And the answer right now is they have to fight it out, and then we will see which one 

predominates, and that's going to be an extremely interesting battle over the next, 

what, Doug, how long is it going to take?  If you agree with the premise. 

Doug Wills 

Well, I do agree with the premise, and I think there are three waves of changes that 

I'm seeing right now.  One, data centres are consolidating, so in the enterprise size, 

many large enterprises run tens or hundreds of small data centres.  Those are being 

consolidated, right?  The web service providers, way ahead of the market, have made 

major decisions to build these major data centres.  Service providers actually run 

central offices which in effect are data centres, and many of the largest ones have 

made the commitment to consolidate those central offices into large data centres. 

Part of it is driven by cost, but another driver for this is quite simply how are they 

going to make money in the future?  And for them to be competitive, in the future, 

they need to think about new services that go beyond wholesaling data, voice and 

video.  And that to me is where I think the telecom operators can get creative.  They 

have the footprint, right?  They have the geographic footprint of running hundreds, in 

some cases thousands, of smaller data centres. 

If they consolidate those and begin to think about alternative services that go beyond 

data, voice and video, into the cloud, for example, I think there's a potential for a real 

future.  The elephant in the room for a lot of these carriers is how do they manage 

over-the-top services, these overlay networks? 

And Martin talked about a future where maybe carriers can create APIs that allow 

them to do next-generation application performance management that would allow 

them to perhaps -- going beyond quality of service things and maybe enhance services 

or -- I guess what I'm getting to is application performance management is a big area 

that's really targeted at managing these over-the-top services. 

And I think if carriers get a handle on that particular market, they have a future as a 

cloud service delivery operator. 

Steve West 

I think, Doug, that's a fantastic perspective.  I think what's interesting is NFV, when it 

was initially posited, it was a cost reduction.  It was how do you take cost and 

complexity out of the carrier network.  And I think when we talk to carriers today, the 

perspective has broadened a little bit.  It's not only how do you reduce costs, but how 
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do you also enable revenue?  And I hear from some of the carriers that they need both 

to make the case work.  The business case actually requires both. 

And just another point, just to echo what Doug was saying about Martin's presentation 

yesterday.  He mentioned this idea that the initial cloud deployments were application 

networks for very specialised functions, for specialised applications, Google Search, 

Facebook and so on. 

What's interesting about this transition is that it's no longer about these closed 

applications.  It's about how do you enable this proliferation of application networks, 

where every enterprise that needs to put together a software solution that's distributed 

has that opportunity? 

And I think that's where the traditional telcos have a potential huge advantage over the 

more dedicated cloud providers. 

Shin Umeda 

So I'm getting the signal here that we've got a few minutes.  And I appreciate it, but I 

think I wanted to give at least a few minutes here for questions from the audience, and 

so maybe we can get a couple questions in here. 

Alan Weissberger, IEEE 

Alan Weissberger, IEEE.  You started by saying that this is going to be a long-term 

process to get to NFV, but yet there are vendors for a year and a half now that say we 

are NFV compliant or we have NFV development kits.  I totally don't understand that, 

because the ETSI group that's doing NFV is just producing whitepapers, reference 

architectures, descriptions of functional blocks, etc.  There are no interfaces.  There 

are no protocols.  NFV is not possible to implement today, because there's no such 

thing.  

But Steve West pointed out something very, very good, and I'd like to ask him and the 

other panel members, what are the interfaces to connect these functional blocks, and 

what are the protocols that will control and manage the functional groupings?  Is that 

going to be something that for five or six years is going to be vendor specific or 

something else?  Thank you. 

Steve West 

I think that’s the elephant in the room question.  So perfect question.  Are you familiar 

you with Scott Shenker at Berkeley University?  I would encourage everyone to watch 

-- he's at Berkeley.  I would encourage everyone to watch his video on the past of 

protocols and the future of networking, because it addresses exactly this topic.  We 

have two different philosophies in our industry.  One is based on standards, where a 

lot of really smart people target perfection as they define protocols. 

The alternative perspective, which I would argue is relevant to NFV, is the open-

source approach, which is much more open ended.  It's more like saying, gee, no 

matter how hard we try, you're not going to get it right.  It's moving so fast that if we 
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were to nail it down, by the time we've nailed it down and got it through the process, 

it'll be out of date.  We need to be more agile in the development. 

And what we move then is away from protocols in the sense that we used in the past, 

where we had to use protocols because of the constrained computing resources that 

were available, to much more of a programming model, and this is the first point.  The 

programming model also will change, and that's enabled by abstraction methods that 

are only really becoming viable now because of the improvements in compute, and 

also actually because of the improvements in bandwidth.  We no longer have the 

bandwidth constraints that defined many of the protocols of the past. 

So there's a lot of transition going on here, and I think what worked in the past, what 

got us here, won't get us there, is really the answer.  And I think if you look at the 

work going on across this industry around this topic, you'll find that a lot of this 

abstraction, this information modelling work, is central. 

I think that's a brief answer, but we could go in more detail.  We could talk on this for 

hours.  I'll stop there. 

Viral Vimawala 

Alan, I'll add one more thing.  On the lower layer of verticals and how we see that, we 

started -- there's an organisation called Cloud NFV with a consortium of folks that 

have started putting basic interfaces in place.  Now, keep in mind, OpenFlow is not 

kind of mandated in an NFV environment.  It was an option in the SDN.  So, again, 

protocol-level bottom-level things are still being worked. 

OpenStack with its Quantum plugin is another solution that happened, so a lot of the 

lower-layer stuff, for lack of a better word -- I won't use the word infrastructure.  A lot 

of the lower-layer stuff, software and hardware, is kind of getting modelled from the 

enterprise side and will move at a much faster rate.  The challenges are on the higher 

layers, where OSS/BSS interfaces are by default proprietary and custom, and a lot of 

orchestration and the engines on top. 

So those things need to be worked out.  Bottom layers, we're using building blocks 

from SDN. 

Shin Umeda 

Okay.  We have time for another question?  Okay, one more quick question, if there is 

such a thing. 

From the floor 

We'll need a quick answer. 

Shin Umeda 

That's probably more appropriate.  Now, that's not possible. 
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Jeremiah Caron, Current Analysis 

If you were an operator, and you were going to start out completely fresh, you got 

some amazing amount of money and investment and whatnot, you were going to start 

out completely fresh, would you be able to build your capability this way today that's 

being displayed? 

From the floor 

No. 

Jeremiah Caron 

You would not.  Okay.  And when -- 

From the floor 

You wanted a quick answer. 

Jeremiah Caron 

So when would you be able to? 

From the floor 

You can start building it today. 

Jeremiah Caron 

Another year. 

Viral Vimawala 

I can do a good POC today. 

Jeremiah Caron 

And so if you were able to build it today, even though you're not, would your business 

proposition be so fabulously better than the current operators' business proposition in 

terms of profitability and all that sort of thing? 

From the floor 

Yes. 

Jeremiah Caron 

Okay, so do you think that there's going to be companies out there that will try to 

make their own market using this business model?  They will buy this and kind of do 

an end-around on the carriers, much like Amazon and Google and companies have 

done in other areas?  Do you think that's going to happen? 
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Don McCullough 

You can do that in a data centre.  You can't do that in a network, because there's 

spectrum, there's rights of way.  Building a network is fundamentally different than 

building some data centres, and I think that's going to be the differentiator. 

Jeremiah Caron 

But it'll be interesting to see if there will be some model where that aspect of it, the 

physical aspect of it, gets wholesaled out. 

Don McCullough 

That's probably not very likely. 

From the floor 

Hey, the question was longer than the answers. 

Shin Umeda 

All right, well, thank you very much and thank you to the panel. 

 

 

[End] 


