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Thank you, Martin, for a very non-controversial keynote as a lead-in, which I think 

fits in perfectly well for our next panel here.  I know most of the panellists here, 

almost all of them, and I’m sure they’re raring to take a crack at how are we going to 

keep cloud and SDN open while still build an industry and a vendor ecosystem that 

can thrive and live and support the cloud datacentres and the enterprise IT 

infrastructures of tomorrow.   

So, I’ll start by just spending a very quick few minutes setting the stage in terms of 

what we mean by cloud SDN and what we mean by openness.  But, before I do that, 

let me quickly introduce our panellists and as I give up you name, if you can just 

wave so people know who are.  

Guido Appenzeller, Co-founder Big Switch Networks; Arpit Joshipura, VP Marketing 

at Dell; Dominic Wilde, HP Networking; and the one and only Dan Pitt from the 

Open Networking Foundation.  Most of you know Dan.  

So, with that, let me just quickly go into what I just wanted to give you, share with 

you a thoughts and I want to jump into the panel.  

I do think enterprise IT is transforming and I mean not just datacentres.  We talk a lot 

in the industry about what Facebook is doing and what Google is doing, but I’m 
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talking about yes, all those hyper-scale providers, but I’m also talking about the vast 

industry out there of enterprise IT and all your Fortune 500s and the Fortune 1000s of 

the world in terms of what are they doing.  I think Martin in one of his slides has saw 

a third wave.  At IDC we like to call it the third platform.  So, it’s still the zillions and 

billions of things, It’s cloud, it’s virtualisation, it’s mobility, and most importantly, big 

data analytics and they are changing the way enterprise IT is being asked to deliver 

services to the enterprise.  

So, I thought this panel, we should have a quick checklist of what is open today.  

Obviously, the panel is going to debate in terms of which one of these has more 

momentum versus less and certainly there are varying interests in the industry.  If you 

are Cisco, then you have a different viewpoint, but if you are on this panel, one of the 

vendors on this panel, certainly you have a different viewpoint.  But just quickly let 

me rattle through.  

ONF certainly wants to keep it open.  NFV, we talked about this earlier.  

OpenDaylight, Open Compute are largely supported by Facebook, but a lot of others 

wanting to build infrastructure that is similar to Google.  Open Networking User 

Group.  Many of you have known, at least in the US, folks will know about ONUG.   

The whole debate around northbound and southbound interfaces and are we going to 

keep them open, another debatable point.  A lot of controversy.   

Battle of the Stacks, OpenStack, cloud stack, whole issues around automation, 

orchestration and how can we do this in an open environment.   

And, the most important one big customers actually, especially the big datacentre 

folks who are building the Googles and the Amazons of the world, they do take 

control by having built their own infrastructures.  

So, very quickly, I think is all being driven by agility.  I want the panellists to talk 

about it a little more as they express their views. 

Then the question is why are we discussing all this.  The key is we all realised after 

years of having built networks that the way we’ve built them in the past do not quite 

support the agility and the change that businesses need today.  Whether you are a 

public cloud provider or an enterprise, the change that you need on a day-to-day basis 

in applications or how you handle the applications it is key and that came out very 

loud and clear in this survey where the top two attributes that these enterprise IT users 

expressed was they want to be able to make change and the network cannot help do 

this in a responsive manner.  

So, I’ll just mention two points in terms of raising some controversy as a lead-in to the 

panel.  One, and you heard this in Martin’s keynote, in terms of software overlays.  I 

think there is general agreement that they have made increasing gains over the last 

year or two that we have seen by lifts in the industry, especially with the big boys, 

right.  But they’ve also intensified debate in the industry in terms of where do we go 

from here.  
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So, I want to make that a key point that the panel will discuss and, of course, we will 

discuss this in the context of blurring of silos, the server admins versus network 

admins and who controls the network.  

The second point I do want to bring up, and that’s kind of relatively new for many of 

you in the media, is this whole issue around network disaggregation.  Here, when I 

talk about network disaggregation I’m not talking about the broader separation of the 

control and data plane.  I think we’ve discussed all that over the last couple of years in 

terms of how you can abstract the control plane from the data plane.  

In this case I’m talking about actually separation of the network OS itself from the 

hardware and a good example of this is what Facebook has come up with in terms of 

ONIE and how you can pick the software of your choice.  Potentially, we’ve only 

seen this emerging very, very recently.  But, get the hardware of your choice and then 

pick the software and I’m sure the vendors here, participants in the panel, have views 

on that.  

When we talk about cloud I want to make sure we all are on the same page because 

when you talk about private cloud versus public cloud, the nuances of cloud are 

different.  When we talk about Google, Facebook, Amazon and the likes, right, we are 

all generally talking about public cloud unless, of course, you’re offering the service.  

But when it comes to private cloud, which is the vast network of networks being built 

by these large enterprises, some of those needs are somewhat different and I want that 

context to be made clear as we get into this panel.  

Let’s get started.  I know the panellists are ready to go.  I would like each one of you 

to start with some opening thoughts, opening comments in terms of do you agree with 

the basic assumption that we are moving towards an open cloud, open SDN, and if 

you agree, why and if you disagree - I hope some of you disagree.  I want to know 

why and I’m sure people here want to understand why.   

Let’s start from my right, Guido, you get the first crack at it.  

Guido Appenzeller  

Thanks.  Wonderful.  Perfect.  So, back in Stanford when we started the open flow 

project there which then turned into a big SDN movement, the key motivation was a 

great white paper on the why of open flow.  The key motivation for that was there 

basically, a couple of researchers looked at the way networking equipment was built 

and concluded that it was built in a very closed way and you can’t innovate.  We’ve 

seen very slow pace of innovation.  If you have really great ideas, how we could build 

better networking algorithms or equipment, you can’t implement them because the 

way we built networking equipment was essentially in a vertically integrated model.  

Have a company, the company makes a chip, they build a system around it, they put 

software inside that system, the whole thing comes with a CLI as an interface and that 

pretty much describes the predominant model of manufacturing and deployment of 

networking equipment for the past I want to say 15 years or so.  

If you take a step back, it’s completely different from what is happening in the server 

industry.  The days when you bought a Solaris server that had a smart chip from Sun 
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with Solaris on top are long gone.  Today I can pick Intel ING CPUs.  I have a set of 

fantastic system vendors that produce best of breed of servers and then I can figure do 

I want to run open source software on that or closed source software, Microsoft, 

VMware, virtualised or not.  I have lots of choices.   

The net effect of this very closed infrastructure and networking has been that the 

operational cost of running network equipment is very, very high.  There is actually a 

great industry study on the number of server instances managed per server 

administrator over time where we’ve seen just over the last six years or so about a 

fivefold gain in productivity.  That’s fantastic.  They can run a lot more instances with 

one guy.  

On the networking side that has stayed flat.  The number of switches administered by 

one switch network administrator has essentially been unchanged for a very, very long 

time.  So, I think the only way to change that is realise these OpEx gains here that 

we’re looking for which is the predominant cost factor in the network is that we have 

to move to more open architectures.  Open means control and data plane separation.  

As you mentioned, open means separating the software from the hardware.  If you are 

a customer you want to buy best of breed hardware and best of breed software and 

then having APIs around that.  APIs in the form of open protocols like the Open 

Networking Foundation standardising them.  Maybe at some point standardised 

northbound interfaces and I think we’re still quite a bit away from that.   

To put a strong statement out here, I think as Big Switch we very strongly believe in 

open and I would go one step further and say an entirely closed SDN solution is 

actually not delivering any value to the end customer.  

Rohit Mehra  

Wow, okay, good statement.  Let’s go to Arpit.  What is Dell’s view?  

Arpit Joshipura  

Okay, so first of all your question was do we believe in or agree with open or not.  

Unfortunately, we’re missing a vendor here that would create controversy, right, so I 

think you will find it really hard for us to not agree.  So, it’s not whether we agree or 

not, it’s how do you get there, so that’s the difference.  

I want to ask a very quick question to you guys.  How many of you were in Portugal 

at the NetEvents and how many of you were at the Computer History Museum about a 

year ago?  So, a lot of you guys may have seen that it’s almost been a couple of years 

where I presented an SDN vendor landscape diagram like I call it the triangle diagram 

where I said, “Everybody understands SDN, but how you get there we are fragmented 

as vendors”.  There is a proprietary camp to package everything and call it SDN, there 

is the overlay sort of camp and they call it SDN, and there is the purist camp with 

open flow and they call it SDN.  We at Dell, and I personally believe that the way to 

do it is every camp will make progress and the trick is going to be where do you open 

up the architecture.  
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So, from my point of view, we have taken a journey that it is best to open and 

decouple various layers of hardware, software, and all the way up the stack because I 

can really agree with Martin where the value is when you compete at different layers.  

So, we announced at the OCP Summit, that’s Dell, we were the first IT vendor to 

announce open networking where you have a choice on our Dell switch to put an 

operating system of your choice.  This all the way down to the boot loader coming up.  

You abstract the ASICs.  You have a box.  You put whatever you want.  You treat a 

switch like a server and you get the operational efficiency.  From there to the higher 

layer up, you know, control plane, data plane decoupling we’ve already talked about 

that to the northbound all the way to applications.  So, I think what we call open 

networking is a step towards that in the industry and how we get there in the triangle 

diagram that I said, whether it is the overlay, underlay, people [free] integration, 

whether it’s the open floor in a hybrid or a purist manner or just interoperating with 

whoever is there in a brownfield.  Those three parts are going to be there and I don’t 

think there is one answer that solves all the problems.  

Rohit Mehra  

Okay, thanks.  Well said.  Dominic from HP and another very large IT provider like 

Dell.  

Dominic Wilde  

I’m glad you mentioned that.  HP is an IT provider and I think we have a unique 

position on this.  You’ll see HP take a very strong position about open standards, open 

source.  If you listen to Meg Whitman or any of our executives talk at any event we 

talk a lot about open and we believe that fundamentally open means choice.  At the 

end of the day that’s what it means.  It really means choice for customers and that’s 

what is important.  

If you can deliver choice, customers can then drive best of breed, you can drive down 

costs, you can do many, many things.  But I think it’s important that as an IT provider 

we are doing this on many fronts.  So, you’ll see us driving OpenStack.  We are, I 

think, the second largest contributor to OpenStack and our cloud OS strategy is built 

around OpenStack.  We’ve just announced open NFE that we are driving open there 

in the NFE space as well and in the networking business, we’ve been driving an open 

system around SDN for quite some time.  So, we’re very aligned to the whole open 

standards, open source.  

But, as an IT vendor, one of the things that we see that is a challenge for our 

customers in this new evolving open world is the transformation experience.  They 

don’t just need help with the technology.  They need a lot of help with how they are 

going to evolve their organisations, how they’re going to evolve from where they are 

today in the technologies and platforms they have today to a new world of open and 

disaggregated.  That is a real and very large challenge and so what we are talking 

about is yes, we will take open standards, we’ll take open source and provide curated 

solutions.  This means they are still open and available to be adapted, but we will 

provide the support, the transformation services and everything around it to help 
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customers get from A to B.  That is one of the biggest challenges in this environment 

today.   

Rohit Mehra  

Okay, thanks, Dominic.  Said, what’s your viewpoint in Juniper? 

Said Ouissal  

Sure.  So, a couple of things.  I mean first of all, Juniper, as you guys know, was built 

around the internet growth in the early days.  As Martin also mentioned in his keynote, 

it was all about getting packets from A to B between different networks, so it was 

very important everybody agreed on how to exchange that traffic and that is, I think, a 

really good example of open and standards and we’ve been driving that throughout 

our whole history.  

I’m looking after Junos.  Many years ago we had customers that said we like to write 

applications right on top of Junos.  We would like to run them straight in your systems, 

your routers, your switches.  We opened up Junos.  We have an SDK.  We have 

customers that went off and built applications.  Some of them monetised them, some 

of them was for own use.  Up to recently even, name one company that went out and 

put their controller out as open source.  Our controller is open source.  You can 

download it.  Open controller board, it’s there, it’s available.  So I think from an 

openness perspective we’ve been very, very focused on that.  

Now, having said that, I think at the same time openness needs to come with 

performance and if you talk a little bit about what we’ve been doing from an ASICS 

and how we basically build systems, when I’m talking to customers they’re asking us 

to keep up with the growth of the internet.  They’re asking us to be ahead.  They’re 

talking, okay, well the system you’re right now building is actually going to run out of 

capacity in a few years, what are you doing beyond that?  This is where I think 

performance, speed, agility, you have to basically create that trade-off to the openness 

of the architecture and the openness of the systems.  I think those are the bigger 

questions that need to be answered or figured out is how do you do that in a most 

proper way and still really solve customer needs.  For instance, customers that are 

building high performance core networks.  

Rohit Mehra  

Okay, thanks.  Dan.  

Dan Pitt  

No one would dare be against openness, but it means different things.  What we are 

striving for in the Open Networking Foundation is the choice of certain select number 

of open interfaces, and there are two kinds I’ll describe, where open means it is 

published, it’s available and most importantly, it’s not controlled by a single party.   

You’ll find plenty of companies saying, “We have this great open solution.  Here is 

this interface and we define it and we control it and you can write to it, but if we 
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decide to change it, you’re out of luck”.  So, that’s why we’re advocating for 

community-developed interfaces.   

Now, I think it is an important difference between protocol interfaces and 

programming interfaces.  Open flow is a protocol interface.  SMTP is a protocol 

interface.  VXLAN.  But application programme interfaces are different and I think 

how they are arrived at is by a different process.  

Protocol interfaces typically are done by Standards Committees because often they 

require implementation in hardware.  Programming interfaces typically are software 

often within a server and including a disaggregated server and, therefore, they can be 

changed by anybody at any time very easily and, therefore, you don’t want to decide 

those in a committee before there has been experience in the field.  So we are 

supporting protocol interfaces on the southbound side and programming interfaces on 

the northbound side that generally should be decided by industry experience and open 

source consortia are great.  Lots of innovation is great.  We have an effort in the 

northbound interfaces area not at this point to create a committee to find standards, 

but to help the industry arrive at something that needs a lot of needs and is not 

controlled by a single party.  

So, I think the word open has to be considered in its context and it’s all great, but 

there is a big difference between how it is done.  

Rohit Mehra  

Thanks.  Dan, on that note, let me ask you a follow-up question.  If everyone is part of 

that community and all vendors are part of this ecosystem and they all sign up for this 

open movement, where do you see these vendors adding value and building 

differentiation for themselves?  I think that’s a question that everyone needs to ask 

themselves.  I’m sure the vendors have with you.  But, what’s the view, your personal 

view or the ONF?  What should the vendors be thinking about if you ask them to join 

the community movement?  

Dan Pitt  

I think if you choose the interfaces at the right place there is tremendous opportunity 

for innovation above them and below them.  These are the things you don’t have to 

fight over any more because they’re something that there is not any point 

differentiating about.   

So, if you look at the southbound interface and we are standardising open flow.  There 

are legacy alternatives that people are using to get there from here.  Below that there 

is an unbelievable and unanticipated explosion of innovation in chipsets and in 

different kinds of silicon approaches to implementing packet processing.  We didn’t 

expect that.  But, with the constant interface and maybe with constant industry 

standard APIs to the SDKs we will have just a plethora of choices for the market.   

Above that we have the control plane.  Lots of different ways of doing the control 

plane.  It’s not a well-defined field yet, which is why the northbound interface appears 

at many different latitudes of north.  But if that is chosen well, then you’ve got all 
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kinds of innovation above it in terms of network and business applications as well as 

in how you do the control plane.  

I agree with Martin on a really important point.  The more we can settle on these 

plumbing fixtures really, the more attention we can put on the upper layer, 

orchestration and application areas where business value is much more directly 

perceived by the network operator.  

Rohit Mehra  

Great.  Thanks.  So, given in general that we had somewhat violent agreement that we 

need to be moving towards this open direction, let me add a little bit of controversy 

and go to the last point of my slide in terms of infrastructure integration.   

So, while we are all agreeing that we all need to move either community led or in 

other initiatives that are all open, at the same time as an industry watcher myself, I am 

seeing proof points that we have gone more integrated when we are building cloud 

infrastructures.  We are building compute, storage, network infrastructures that are 

integrated all the way within the stack.   

Many of you, HP Dell, to call you guys out, are guilty of doing the same, if I may call 

it that.  There are other solutions, Flexpart and all kinds of systems that I can point to 

where you can buy the entire pre-built, pre-fabricated rack from an industry vendor 

and you can build your datacentre not in seconds, but certainly within days.  Where 

does that fit in with you and your viewpoint on having a truly open cloud in an SDN 

architectural model when you are doing the small integration yourselves?  Who wants 

to take a crack at it?  

Dominic Wilde  

I think first of all the reason we’re doing it is because it is what customers are 

demanding.  The first thing is that the convergence of infrastructure is about a couple 

of things.  One of them is about reducing footprint.  So, convergence of that 

infrastructure and bringing together the fundamental hardware pieces, for instance, 

from the network perspective with our Virtual Connect technology, for instance, we 

are able to reduce the footprint, eliminate massive costs in things like tabling and stuff.  

You can take out about 1,500 components out of a network by just using Virtual 

Connect.  So, reducing the footprint.  

Our customers laugh at me when I go into them and I say, “Look, my goal in life here 

is to sell you less network”.  It’s true.  That’s what I want to do, is I want to reduce the 

amount of network.  

But it’s also about creating a system and it’s about creating a system that is geared 

towards servicing a workload and being optimised to service a workload.  Today, 

people silo storage, compute and networking and they’ll optimise for each of those 

things in silos.  By bringing them together and converging them, what you’re able to 

do is to take a service or a workload, for instance, something like [Hanna] or Urdu 

and be able to optimise that infrastructure in a way that you can now run an 

orchestration and software platform over the top that then uses that hardware in a way 
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that means that you can provision in minutes, if not seconds.  So, that’s the reason 

we’re doing it.  

It’s not to get away from open.  It’s not lock people out.  It’s really to try and actually 

service the goal of driving towards the agility that cloud promises.  Cloud is not about 

saving money.  Cloud is about agility.  

Rohit Mehra  

You’re not giving up the openness.  You’re not giving up on the agility.   

Dominic Wilde  

No.  

Rohit Mehra  

But trying to integrate.  

Dominic Wilde  

We’re actually trying to drive more towards those things.  The integration is for the 

purpose of servicing workloads and reducing the footprint.  

Rohit Mehra  

Okay.  Arpit, would you add to those?  

Arpit Joshipura  

Yes.  I will probably build on what Dan said which is if we agree at the boundaries, 

there is a tremendous amount of innovation that we can do and again, it goes back to 

if you have a hammer, everything looks like a nail.  So, fortunately, HP Dell we got 

all the pieces.  Server, storage, compute, so as an industry, why should I limit my 

thinking to end the boundary of a compute on a server, or a NIC, or a CNA, or an 

HBA, or a packet processor, control processor or a disc, or a flash?  All these 

technologies that are innovating at their own speed, why do I artificially draw the 

boundary and call it a box?  I think that’s the motivation that is driving some of the 

new thinking of convergence.  So, that’s kind of one reason why I want to sort of 

emphasise.  

At the end of the day, I agree.  What customers get is value, automation, simplicity, 

all that good stuff.   

The second thing we need to also realise is as I said in my opening, not one size fits 

all.  So, there are web customers who have probably five times the staff that we 

combined have from an IT perspective and, by the way, some of them are brilliant.  

They out-think us all the time.  So, you’ve got a very, very intelligent IT staff, you 

have large enterprises that also have an IT staff, but they are not quite as advanced 

and then you have the mid-market and the SMB who have probably one or two people 

who are like I don’t want to bother with anything.  Just solve this because I’m not in a 



Cloud Innovation Summit NetEvents 

Saratoga, California – 27-28 March 2014 10 

networking business.  My business is flowers.com, or my business is something else.  

I make shoes.  Those guys don’t want to be bothered and so there is a market, that 

natural market separation in who is looking at these kind of systems versus who wants 

the completely disaggregated and completely decoupled system.  It’s a scale.  Again, 

openness and choice is what we have to provide.  

Rohit Mehra  

Okay, great.  Guido, what’s your view from Big Switch?  

Guido Appenzeller  

I think if you’re building pre-integrated systems, I think you can do it in a very open 

or in a very closed way.  

Rohit Mehra  

And I’m hoping you’ll bring us some controversy.  

Guido Appenzeller  

I’ll try my best.  I think at the end of the day it comes down to how much of this 

hardware is locked down and how much can you, for example, can we as a software 

company or VMware, or Microsoft or whoever is out, how much can they build on 

top of this and really innovate?   

For example, if you look at Dell has recently done with disaggregating the software 

that runs on the switches and the switches, if you have a Dell rack with servers and a 

band metal switch on top I would argue that’s an incredibly open solution.  For the 

end customer it means they can deploy the hardware efficiently.  We’re seeing it in 

our customer base.  The rack rolls of the truck and then gets bolted to the floor 

literally as one unit.  But then the customer can pick best of breed software maybe 

from us, maybe from a number of other companies, run that on the switches.  The 

same thing, they can pick VMware or OpenStack to run that on their servers.  There is 

lots of choices there.  They not locked in in any way whatsoever, but there is a lot of 

potential here for them to find a solution which provides them with a high degree of 

automation and to really solve their problem really, really well.  

Rohit Mehra  

Okay, thanks.  Said, from your standpoint, given this divergence in the market where 

different folks have different needs, where do you sit on this?  

Said Ouissal  

It’s actually a good discussion.  So, I think a couple of things.  First and foremost is I 

think pre-integrated solutions help customers.  Many years ago I was working for 

what we call a pre-cloud company, a datacentre company, and we would run basically 

our staffing to design, build and operate.  Those were kind of the three groups we had.  

When you look at it, if you have a solution that can take time out of the design phase, 
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so figuring it out, what exactly, which server, which storage, which network etc., and 

have these more pre-integrated solutions, it’s great, it can help.  

I think another thing you need to realise, and this is where maybe we are always 

comparing to the web to the old companies and often made the mention of very smart 

people working there.  Unfortunately, there is also a lot of businesses out there that do 

not have the staffing capability to hire the best and the brilliant in IT.  So, I think this 

is the other element of competence and where a pre-integrated solution not only does 

it shorten time, it also helps.  It’s another way of basically getting a better solution 

into the IT infrastructure.  Certainly, that’s another way of looking at it.   

So, I think in that sense we have customers that always want a do it yourself cloud 

and then you’re going to have customers that will appreciate the pre-integrated 

solutions.  Where we’re working on with customers, we’re seeing a lot of pre-

integrated solution interest for us.  

Rohit Mehra  

Excellent.  Let me switch gears and talk about another controversial topic which is 

visibility from this work through and the control plane right into the physical network.  

A lot has been debated and written about it and I know you guys have, especially if 

are Dell HP, Juniper you do have an interest in the physical infrastructure, as does 

Cisco.  So, where do you sit in terms of the debate that a completely overlaid solution 

gives you limited or no visibility into physical networks and that’s a problem?  That’s 

bad.  What’s your view on that?  Can we completely have an overlay network and not 

worry about physical infrastructure?  Are we going in that direction?  

Dominic Wilde  

I think there is a couple of things you have to consider here.  So, overlays are good.  

As Martin said this morning, we’re there.  People are accepting it.  It’s happening.  

Rohit Mehra  

There is momentum.  

Dominic Wilde  

Yes, there is momentum there and it solves a real problem.  It solves an operational 

problem.   

One of the challenges though is, as he described this morning, the elephant and mice 

flows.  So, there is visibility from a hypervisor layer into that but not from the 

network layer.  So, although the overlay may be able to provide you all the benefits it 

does, the network once again can get in the way and you don’t want that.  So, you 

actually want collaboration between the underlay and the overlay and this is why 

VMware and ourselves announced late last year that we’re collaborating on a 

federation of controllers to provide that connection and that visibility so that you can 

have a deterministic fabric and not a best effort fabric.   
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In today’s term, if you’ve just run an overlay and you say okay, I’m just going to run 

it on top of, let’s take, for instance, a traditional Cisco three tier architecture, it doesn’t 

run very well because a three tier architecture is designed for north-south traffic and 

in an overlay network and a virtualised network, everything is east-west.  So, you’ve 

got that problem.  First of all, you have to collapse things down.  

But the other problem you have is because there is no connection between the two, 

anything that you do with the overlay is not deterministic.  You can’t guarantee an 

SLA for a particular application.  Some of those critical applications, depending on 

who you are and what applications you use, absolutely need deterministic SLAs and 

the way to do that is to actually connect the underlay and the overlay and have the 

overlay controller be able to signal to the underlay and ask for a particular SLA and 

use something like open flow SDN whatever it may be, whatever that southbound 

protocol may be, to actually pre-programme the path through the fabric to ensure that 

the elephants don’t stomp on the mice.  That is the value.  

Arpit Joshipura  

I think it is not that part of a problem anymore.  So, two years ago we would come out 

and say, “You know, don’t touch the physical network.  We’ll do everything in 

overlay”.  Well, why?  Because the physical network refused to move and we all 

know why.  Protect the intellectual property.  IBM Mainframe had that same issue.  I 

have 70% of the market, I’m not going to move.  So, what happened?  People worked 

around them.  That was kind of the concept of overlay.  

In the last two years and particularly in the last one year, thanks to the advances and 

the choices from alternative vendors and networking working very, very closely with 

the VMwares of the world, with the Microsofts of the world, with the OpenStacks of 

the world.  I think the industry now has a choice where you don’t have to just say, 

“Don’t touch the physical network”.  There is good collaboration and people are 

swinging, as we call it.  There is good visibility.  There are good SLAs.  There are 

good protocols.  You’ve got the VXLANs and the NVGREs and you’ve got 

OpenFlow.  From an openness and an interoperability perspective, we are all sort of 

aligning.  

So, I think that question is no longer valid in my mind like in 2014.  It was a good 

question two years ago and now obviously you’ve got to collaborate to give an end-

to-end view.  

Now, how you do it, open versus lock it into an ASIC  

Rohit Mehra  

That’s the next debate.  

Arpit Joshipura  

Yes.  
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Rohit Mehra  

Guido.  

Guido Appenzeller  

First of all, I think Arpit’s point is a very, very good one about two years ago we 

didn’t have a choice.  I think we heard from Martin earlier, what was it, 70% of all 

their deployments are on Cisco.  Well, here goes the option of building an integrated 

overlay with the physical.  It just wasn’t possible.  You had no other choice rather 

than to move.  

Today, we’re seeing integration.  Taking a big step back here, if you were an 

administrator running a network, do you really want to have two management 

consults from different vendors that financially don’t really like each other?  So, 

suddenly you have 1% packet loss and you have two vendors busy pointing fingers 

and saying, “Not my problem, try the other one”.  That makes my network easier.  

That’s not the idea.  That doesn’t quite make sense to me.  

At the end of the day you want to have one consult to manage your entire connectivity 

between you’re different pieces of computer equipment and your services that you 

have in your datacentre.  

The question is I think how do we get there.  If you look at it today, I think integration 

between physical controller, universal controller in many cases is still the best thing 

you can do.   

Now, let’s look fast forward, how will this look like in two years or maybe three years?  

Let me put out a possibly controversial statement here, but I personally think in a 

couple of years we will move closer and closer essentially to the bare metal 

everything datacentre where basically if you’re a customer, you’re running a large 

datacentre, you’re going to procure hardware the same way how the hyper-scale guys 

are doing it today.  You’re going to buy bare metal storage, bare metal compute, 

which we’re doing that today.  You’re buying a server without software and bare 

metal networking and then you’re going to deploy software on top of them.  

Now software you write yourself.  You need to do that if you’re Google, but if you’re 

an enterprise, you’re going to go a software vendor and deploy the software.  

So, in that kind of world where you basically have specialised devices for 

storage ,networking and compute, does it make sense to have completely different 

infrastructure to manage these?  That’s just completely separate, does not talk to each 

other.  It doesn’t.  In that case, first of all, you want to run software on a thing that 

looks fairly similar.  My guess is many of them will run [Denex] at the end of the day 

and you might actually use the same public shaft to provision these different types of 

devices.  In that kind of world I’m almost certain that you have one control plane that 

will control both your physical switches, your bare metal systems that are optimising 

forwarding packets and hardware and your servers where the switch is provided by a 

general purpose CPU.  
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If you add to this the trend that we’re seeing the CPU manufacturers adding network 

functionality to their CPUs, so switches are getting more general purpose because of a 

wealth of innovation and sort of SDN focused start-ups, I think we’re going to go to a 

model where basically all of these software pieces, these will agents that really 

actually work in both your CPUS forwarding and your specialised silicon based 

forwarding are going to be controlled by one entity.  

Rohit Mehra  

Okay, we are running short on time and I want to give some time to Dan and then 

Said.   

Dan Pitt  

So, where this actually going is in the longer term it’s going to go to most IT is going 

to be done in a public cloud service not in every little company that has got their own 

IT department.  These are going to have the economies of scale in terms of technology 

and in terms of skills and in terms of security and they are going to have such varied 

requirements from their tenants, elasticity requirements, latency requirements, scale 

requirements.  They’re going to have a hugely flexible infrastructure which means all 

the components they have as pools that can be reconfigured dynamically by software.   

So, there is no doubt that the commoditisation of hardware components is a natural 

technical trend that no one is going to counter and be controlled by remote software is 

the only way you can actually make it meet the business needs of a multi-tenant cloud.  

Rohit Mehra  

Okay, great.  Said.  

Said Ouissal  

So, maybe a different perspective.  I think the underlay versus overlay conversation, 

as Arpit said, I think that’s over.  

My perspective and obviously from a Juniper perspective, moving forward it is all 

about analytics and extracting more information out of that physical hardware and 

exposing it back on the overlay and controller.  

So, while the industry has been very busy trying to figure out how to provision and 

configure and automate all these nodes out there, the conversations we’re having with 

customers is you have so much information in your silicon.  Every flow, where it is 

going, what the latencies were etc., how can you expose that back?  How can we 

understand and become more proactive in our network planning, be proactive in 

failure planning and really get a much better understanding of what really is 

happening in that network than what we know today?  

So, I think that is probably my view.  It’s going to be earlier and happening before we 

see a converged open, or a compute, storage and networking controller or OS or what.  
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Rohit Mehra  

Okay.  Any final thoughts 30 seconds from any of you?  Things that we haven’t 

covered that you really want to get out and put in front of the panel.  

Guido Appenzeller  

I’ve hogged enough time I think.  

Arpit Joshipura  

I think we’re moving from open to how to get there.  So, it’s not about debating that.  

That was a two-year-old debate.  Now it is how do you transform and how do you get 

the customers as quickly as possible there on a journey we started three years ago?  

Rohit Mehra  

Well put.  Do we have time for any questions?  Maybe just one or two questions.  

Emile Zarifeh - Telecom Review Magazine 

I have a question.  What are the security implications of this drive towards openness?  

More open means more vulnerable for security threats?  

Rohit Mehra  

Good question.  Who wants to take a crack at it?  

Arpit Joshipura  

I think Martin covered a lot of the concepts of security.  So, we will be rehashing a lot 

of those.  But, at the end of the day, treat security not as a silo, but security in every 

layer that you develop in the disaggregated horizontal model whether it’s ASICs, 

hardware, the thin operating system on top, the OS, the control applications and 

workloads.  Every layer has its own challenges and a different set of perspectives.  I 

think we will be just rehashing.  

Guido Appenzeller  

If you look at a central tenant of encryption is that you publicise the algorithm.  You 

don’t try to keep that secret.  You make sure it’s a good algorithm.  That’s going to 

apply here.  

Emile Zarifeh 

Just another quick question for you, Dan.  You said for cloud to be really open it 

should not be controlled by a single party.  What are these implications for vendors?  

Dan Pitt  

So, important interfaces shouldn’t be controlled by a single party.  These are 

community developed.  The vendors get to innovate above that or below that.  But the 

industry has wasted so much effort over the last 10 years developing the same sorts of 
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solutions that are common but just a little bit different with no particular added value.  

So, there is plenty of room for innovation above and below the chosen interfaces and 

we’re seeing that in the huge number of start-ups that are being funded today as well 

as the changes in the incumbent vendor’s plans.  

Rohit Mehra  

Okay, thank you.  One more question.  

Jeremiah Caron, Current Analysis 

Just a quick comment.  A comment on the concept of openness.  I think openness is in 

the eye of the beholder and the only beholders that matter are the customers, whether 

they’re service providers or enterprises.  Openness can’t be dictated by industry 

people for commercial reasons, whether they’re competitive or altruistic.  It’s a matter 

of taste.   

People put up a lot with the closed Apple environment because they like it and 

because it has tons and tons of apps.  So, the programming interfaces are open to 

whoever wants to play and probably that’s what matters most in this argument as well.  

Just a comment.  

Rohit Mehra  

Okay, great.  Thank you.  I think we’re all done.  I really would like to thank all the 

panellists and a big hand for all of them.  

 

 

[End] 


