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I would like to introduce our panel to talk a little bit more about the future of SDN. 

Rotem Salomonovitch, IP & Strategy at Alcatel-Lucent. 

Shehzad Merchant, VP of Technology over at Extreme. 

Ralph Santitoro, Director of Cloud and Focus Group Leader at MEF, among other 

things. 

Dan Pitt, Executive Director, Open Networking Foundation. 

Prodip Sen who is Director of Network Architecture at Verizon. 

Again, I encourage debate among you because, like I said, at breakfast you already 

started to have these type of conversations among each other. 

To start it off, like the data forwarding path from the control plane.  When you 

separate those, the innovation happens on each by itself. 
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So, my question to begin with, and maybe with Rotem to start.  How do you see the 

control plane evolving? 

Rotem Salomonovitch - Alcatel-Lucent 

If we take a step back before I address that.  Data plane and control plane evolutions 

have already been independent.  I will claim to the factor that there has been a lot of 

innovation in data plane speeds independent of control plane.  Connectivity models, 

that has been happening. 

I think you are alluding to the point, if we separate control and date plane, allowing 

those to theoretically independently evolve, would that generate any new innovation? 

I think that time may dictate that.  I think control and data plane are intrinsically, at 

some point, linked.  There will be more people now that are able to control and 

develop the control planes.  In that sense, there will be new innovations as the 

industry is now bigger for the control plane.  There are more people who are software 

orientated.  They will be able to contribute to development of the control plane. 

On the flip side of that, the development of the control plane as more people develop 

it, would potentially lack some standardisation.  Therefore you will potentially get a 

gap between what the data plane can do and what the control plane can do.  There 

might be some sort of closure of the gap at some point that needs to occur. 

To summarise, I think control and data plane and innovation in that space has been 

happening.  The space is only going to get bigger and may result in faster innovation, 

but that may lead to a gap between the control and data plane that needs to be closed 

at some stage. 

Casey Quillin 

Those are great points.  Does anybody have anything they would like to add? 

[Unidentified speaker] 

Sure, I will take a quick stab.  There are two parts to that question and the answer to it 

they are offering. 

The first is, interestingly, the evolution of the control plane over here in the context of 

OpenFlow and SDN is not from the perspective of, okay let us separate it and figure it 

out what applications or what problems we can solve.  In fact, it is quite the opposite.  

I think the world has evolved to a point where there are enough interesting problems 

out there that are not getting solved and that is driving the need for something like 

Software Defined Networking.  The move towards mobility, the move towards the 

consumerisation of IT, the move towards some multi-tenant virtualised data centres, 

are all problem areas that are fundamentally seeking  a solution that SDN and 

OpenFlow are bringing it.  Therefore, control and data plane separation is really 

allowing us to address those set-up challenges. 

The other thing that will happen, I think, with the separation of control data and date 

plane is, and I think this is a very key aspect of this whole move towards SDN, is the 
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notion of the programmability of the control plane.  Once you do that separation of 

the control plane and the data plane, once you centralise key elements of the control 

plane by making them programmable, you can then enable a much broader 

community of developers to go build applications, to go build solutions to the 

problems out there. 

What does that really mean?  What it means is that you create the vendor dependence 

model.  As IT administrators, as CIOs today, people are completely dependent on 

their vendors to go and solve their problems. 

We see this all the time.  People come to us with requests saying, "Hey, we need these 

features, we need these capabilities" and we see this from our global customer base.  

It takes us a while to go and solve those problems because we are getting requests 

from all other world.  So it falls within a certain priority list. 

By separating the control plane, by making it programmable, what can happen now is 

that those problems can be solved by an independent software community up there. 

From the floor 

[inaudible] 

[Unidentified speaker] 

In the past, networks have evolved focussing on essentially the traffic problem.  

Getting bits from here to there, getting data from here to there.  All the evolution of 

whether it is the data plane or the control plane has focussed on that. 

How do we more traffic efficiently from one place to another, get it in the right places, 

etc.?  Anything above the network."  Applications have been an afterthought.  You try 

to not think about applications, you just want to move this data. 

If you look at what has been happening in our industry over the years, the value of 

what a service provider provides has been moving up the chain.  The value now is in 

the services and applications.  The BIT transport business is becoming commoditised. 

What we really need is the ability of services in the network to be more responsive to 

applications.  I think that is what the separation allows us to do.  How do we add 

value to the network quickly and be able to do it based on our own business needs, not 

what is available out there from the network equipment vendors?  I think that is the 

difference. 

Casey Quillin 

Ralph? 

Ralph Santitoro 

I would like to raise the discussion up a little bit higher.  I think we are talking about 

the separation of control and data plane, that is more kind of implementing.  If you 

look at Software Defined Networking, what it is all about is, getting back to your 

comment, if you look at your iPhone, the wireless value like the speed, is it LTE or 
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3G?  However, which is commoditised, it is really the app store.  That is where people 

get value. 

Getting back to SDN, it is the programmability that Dan covered.  Can I take this pool 

of Web 2.0 developers as opposed to network specific people to do that?  A very 

small pool versus a very large pool.  Tons of people can programme Web 2.0 so I 

think that is really where you want to focus the effort, whether it is separate control 

plane, data plane, or the same.  There are transport services that do not even use a 

control plane, they use management plane.  The management plane provisions all the 

connections across the network. 

Therefore, I think, we want to raise the discussion up a little bit and say, "Really, the 

objective is to make this very programmable" and being able to control the apps to 

control the network.  Today, the apps do not control the network, or there are very 

small custom apps that can do that, that are very tied by service provider to service 

provider. 

Casey Quillin 

That is a great point.  On that vein, let us go up a little bit higher and I will let you 

start, Dan, and maybe each of you can talk a little about it. 

We understand now why we should care about SDN today.  Why should we care 

about SDN tomorrow? 

Dan Pitt  

I am not sure that I can think of it so consciously because it will be how we do things. 

It will be how we programme the network.  It will be sort of common practice.  I am 

hoping it will be common practice.  Will it be a term we talk about?  I do not really 

care, so long as it is there and it is being of use to the people who use networks. 

I do have a question though for Rotem and Shehzad. 

How useful do you think it will be for all of the system vendors to be able to maybe 

eventually get away from the proprietary operating systems, in particular the very 

complex ones, those software skills and the understanding of user needs, Shehzad 

mentioned the requests you get that you cannot fulfil, and convert those software 

resources?  Does solving more customer problems directly [being] of greater value to 

your customers? 

Shehzad Merchant - Extreme 

Again, a different view of that question to me would sound in that way.  Today, 

vendors implement software and routers and it is proprietary.  Tomorrow, proprietary 

software will be developed in an offline controller, to an open forwarding engine.  So 

the development of proprietariness in some sense moves from the hardware model to 

a compute controller model.  The commercial offerings today in that sense are closed 

and proprietary. 
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Therefore I think in time, as SDN matures and RNF potentially becomes a wider 

scoped activity and looks at maybe standardising their controller to some extent, then 

we can look at saying, "Well, now you have an open control plane that is really 

programmable." 

However, the separation inherently does not create openness.  It is still proprietary. 

If I can now take your question.  If I take my resources and deploy in solving 

customer problems, I would suggest that if I deployed by control plane in a central 

controller, these resources will still be programming a proprietary control plane.  Just 

not in the device, but in a central function. 

Saying all that, I think there is a clear abstraction layer that does not exist in what we 

do today that would definitely benefit the network system vendors.  This is how to 

make some of our forwarding entities and our control plane more amenable to 

applications to programme. 

Today, our vendors have their own extensions.  You have SNMP, XML structures, 

but these are really very specific to the vendors in connotation.  I think the bigger goal 

for the system of vendors and a challenge, as Ralph said, is how to work into an 

environment where our resources are consumed in a standard way.  That is a 

challenge that we see in creating an SDN environment where you have an API, a 

consistent model that allows you to consume networking resources in a standard way.  

Whether these are done by a centralised control or distributed control is an 

implementation question. 

The last statement, we think both have very good value to these cases.  We support 

both in their use case environment.  We think there is definitely work to be done, but 

the over-arching solution is how to make a consumable in a consistent manner is the 

bigger challenge rather than how we implement that as centralised and distributed. 

Rotem Salomonovitch 

By and large, I agree with that.  I think there is definitely a lot of value in going down 

that path.  I think fundamentally what that enables is, even if you are shifting the 

problem space from developing applications or protocols on the OS and moving it to a 

different space, decoupling allows you to leverage an independent software developer 

community.  I think that is the real value that comes out of all of this.  You are no 

longer dependent on only one single vendor to solve all your problems and in a 

generic way you can actually leverage a broader software developer community to 

customise and personalise your own network environment.  I think that really 

becomes very valuable. 

Dan Pitt 

I will give you a chance, Ralph.  So you are actually suggesting that there will be a 

battle out there in the open market for maybe defining the APIs that independent 

software vendors want to write to? 
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Rotem Salomonovitch 

I think over time, I hope, that is what it will come down to.  At the end of the day, 

competition is good for everyone. 

Rotem Salomonovitch 

APIs, to me, are an interesting concept.  APIs are like words we speak.  They do not 

necessarily make sentences.  If you think of this analogy, I have a consistent set of 

words, how do I put those words together to make a sentence?  This is really where 

the important bit is.  That is where communication occurs.  

APIs to me are like a set of words.  It is a language.  There are object models that sit 

behind that strings the sentences together that form self-communications. 

With that analogy then, APIs are important but the object models that sit behind them 

and the abstraction there that defines that, is as critical if not more critical to the API 

structures. 

If I may jump back really quickly.  There is a separate portion I wanted to address, not 

addressing your comments which I think are very valid, but coming back to the OS.  I 

want to be very clear about one thing.  Even if you go down this path, the OS that runs 

on the switch does not go away.  You will always have an OS to transfer the switch.  

It will be doing something different, it will be doing something less.  You will not 

have all these thousands of protocols running on it.  However, you will always have 

an OS.  That never goes away.  The aspect of modularity, the aspects of network 

abstraction, all those stay on.  It is just that certain functions move out. 

Ralph Santitoro 

One of the things that I was going to add to here is something Rotem said that I 

wanted to expand upon. 

I think abstraction is really an important key here.  So today, when you are building a 

network, there are all kinds of networking technologies.  You have to have an intimate 

knowledge of that technology to figure out how to build it.  If you abstract an API and 

you say, "Dan had the charge of forwarding, I want to forward from this port to that 

port", if I want to do that in MPLS-TP I have to do it one way, use MPLS labels.  If I 

want to do it Ethernet, I have to use VLan's.  It requires the application developers to 

understand the technology in order to do something. 

I think where SDN will play a huge role is where, because it is abstracted, you say, "I 

want to forward, I am going to pass you a forwarding ID, I do not really care whether 

it is an MPLS label or a VLan ID or whatever, I just want to use whatever label is 

available."  Maybe part of the network uses MPLS, part uses Ethernet, part uses OTN, 

it does not really matter because you just want to forward the traffic using whatever 

label-based structures, for example a packet network, that are used.  However, that is 

handled at the lower layer, so the programmers do not need to know the technology.  

That is what opens it up to ISVs and a much larger programme community. 
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Rotem Salomonovitch 

I have to agree completely.  I think that is going to be very critical 

At the last Open Networking summit, I threw an analogy out.  I will throw it out here 

as well.  It is the notion of the Android.  You can have Android running on a variety 

of different cell phones, with many capabilities, but the apps just run ubiquitously 

across all of them.  That is the ultimate model we want to pursue. 

[Unidentified speaker] 

I have lost track of the original question here.  We are just talking here.  I just want to 

say that this whole space of SDN, however you define it, the definition is up for grabs, 

people define it differently, why are we interested in SDN for example? 

There are fundamentally three things.  It is flexibility, making out networks more 

flexible.  It is service philosophy, how do we introduce services much quicker than we 

have been able to do in the past?  As most of you know, carriers introduce services 

very slowly, to get a connection, and some of you who have tried to get a circuit 

connection know how long it takes.  Can we introduce services much faster than we 

have been able to do in the past? 

The third thing which we have not talked about, we have talked about flexibility and 

all of this, but we have not talked about cost.  The traffic on our networks are growing 

year over year at a tremendous pace.  If we project our current network cost to handle 

that traffic, it very quickly becomes an untenable business model.  We cannot stay in 

business if we continue to build the network we have today the same way. 

We have to find a way to reduce our cost trajectory.  One of the things this allows us 

to do is precisely that.  Reduce our costs.  Now I can separate out the pieces of my 

network and assign cost to the function they provide.  What has happened in the past 

is that we have this humungous thing which provides us with lots of services and it is 

very hard to allocate costs.  Do I know how much of this cost is allocated to the 

service?  If I cannot do that, I am not able to plan my business properly.  So, what this 

allows us to do, if we can do it right, is to introduce function where we need it and the 

ability to allocate cost to the thing we are putting into the network.  That translates 

into how do we monetise our network, etc. 

Dan Pitt 

I knew I could get them talking to each other given a little time. 

How are we doing on time?  Are we about done? 

Why do not I see if anybody in the audience has any questions? 

From the floor 

Well, just comments on the news of the day. 
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Dan Pitt 

I knew that was coming. 

[Unidentified speaker] 

So, you know what the question is?  Did VMware spend too much too soon, or have 

you spent too little, too late? 

Dan Pitt 

Who wants to touch that one? 

The question is, did VMware spend too much too soon, or too little too late?   

VMware announced on Monday that they are buying Nicira Networks, which is a 

start-up controller for the wrapper company, the CTO of which is the inventor of 

OpenFlow, [indiscernible]  for $1.26 billion.  We had a little discussion about this at 

breakfast. 

All I am going to say is that I think it shows that this technology is in demand.  There 

will be a lot of jockeying and positioning in the industry as it morphs into, "How do I 

take advantage of the technology to distinguish myself from my competitors?" 

I am really excited to see all the economic activity in that chart of members.  It could 

have been larger but some members have already bought other members and they 

only have one membership to pay and we have to take the number down one.  So that 

is continuing to happen.  When this deal closes, we will take next year off and it will 

just be VMware. 

I think it is simply indicative of the importance of network virtualisation, of having 

control of software interfaces or APIs, and I think we will see more of the same. 

Shehzad Merchant - Extreme 

Maybe to add to that comment, I mentioned earlier and alluded to that we think there 

are some very interesting use cases that a centralised logical control plane addresses.  

This is really looking at the inflection point of how appliances, compute and the like, 

are becoming more and more critical to the networking world.  Now, VIS, which is 

virtualise compute, as we see services, appliances and data centre being virtualised, 

they will have a networking stack.  All these networking stacks that maybe 

traditionally did not exist now become more and more important. 

If we look at those networking stacks, you can either look at using a distributed 

control plane to programme those which adds a very large overhead that is not 

necessary, or you can use logical centralised function to programme those.  We think 

that the logical centralised function is a very good choice going that way.  To 

programme all these emerging, new networking entities that traditionally were not 

there.  That is one of the use cases and I see there definite choices very nicely in that 

use case.  To address how do we now look at these networking stacks that 

traditionally were not there in networks, or not as relevant have now moved forward 
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and become very relevant, and now they require forwarding state changes.  How do I 

programme those in a consistent manner?  How do I manage those? 

You can either do that by introducing a whole bunch of state to distribute a control 

plane, or you can use a SDN model that rather makes a lot of sense.  That is a use case 

that we think plays very nicely into the whole SDN discussion. 

Rotem Salomonovitch 

Let me also just add a little to what Dan said.  Clearly, this acquisition is very 

indicative of the interest out there in the industry today.  That interest is really two 

sides of a coin.  To some that interest is indicative of how valuable this kind of 

technology is and to others, it is indicative of how potentially threatening and 

disruptive this technology is.   There are both sides happening right now, as we speak.  

I view this acquisition as the first of many to come in the industry. 

Dan Pitt 

I see we have run quite a bit late, so I want to thank the panel and encourage 

everybody to spend a bit of time with them if you get the opportunity today.  They 

truly are a brilliant bunch of people who taught me a lot this morning about this topic. 

Thank you very much. 

 

 

[End] 


