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• Proprietary “Black Box”

• One size fits all?, rigid 

closed system, vendor 

centric GTM

• Lock-in, vendor 

ecosystem

• “Grey Box” approach

• Let’s in 3rd Party

• Rigid closed system, 

vendor driven.

• Lock-in, vendor 

ecosystem

• “White Box” approach

• Open vendor agnostic

• Mix and match to meet 

specific needs

• Full solution integration 

control
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• Avoiding vendor Lock-in - When you are not a hardware manufacturer, is this even 

possible? 

• Is it better to buy an existing COTS product or build a specialized box from parts?

• Continuous integration in a hardware context -- Making sure it all works together has a 

different meaning when you DO need to worry about the hardware.

• Integration with existing systems that assume a single appliance is hard.

• Operational models and assumptions need to change.

• Hardware level ZTP to push disaggregation lower in the stack to avoid choke points. 

• HW offload without proprietary ASIC. 

• SD WAN applications becoming a virtual grey box on a Whitebox; kind of defeats the 

purpose. 



• Platform – One size does NOT fit all!

• Cost/functionality tradeoffs

• Provisioning decisions

• Do you ship the HW preloaded?

• Or download the SW remotely?

• Zero Touch Provisioning – Harder than you think

• Lifecycle management

• Upgrades/tech refresh – how long will the vendor support the hardware?

• When/how should upgrades/tech refresh be done?  
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• Customer can keep existing access 

and equipment.

• Injection of a scalable SDN/NFV 

solution without costly hardware 

retrofits. 

• SFP pluggable fits all existing 

hardware. 



• If you are a global company, with global customers,  contracts 

matter

• Tax and regulation complexities limits distribution options

• Vendors need to have good homologation support 

• Sparing and the maintenance supply chain is key

• Support Contracts – What they mean and why they are critical to the 

success of the project.

• High Availability considerations in remote locations – Which 

hardware is critical and what needs to be redundant.
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• Traffic must pass through the kernel space.

• Interrupt based approach which is 

expensive to compute resources. 

• Requires the core to service interrupt 

requests. Processing must stop to service 

the interrupt and then begin again. 

• 10 GbE 64 byte frame size generates 

nearly 15 Mpps. That’s 15 million 

processing interrupts per second. 

Performance Matters: Non-DPDK
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• Traffic bypasses the Kernel space.

• No interrupts.  Introduction of Poll Mode Driver 

(PMD).

• Packets stored in the ring buffer are polled by 

the DPDK enabled vSwitch (OVS) running in 

user space. 

• Fewer processor interrupts equals higher 

performance.
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• Bypasses the Kernel space and hypervisor.

• Each physical NIC port is partitioned into 256 virtual 

interfaces (functions).  

• VNF NICs attach to the virtual interfaces of the 

physical NIC directly. 

• Offers the highest level of performance. Kernel Space

User
Space

NIC
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• SR-IOV vastly outperforms 

DPDK in North/South.

• As VMs are scaled up, SR-IOV 

throughput increased 

proportionally where as DPDK 

throughput began to drop-off 

as overhead load increased. 

• DPDK-vHOST outperformed 

SR-IOV in East/West.

• As VMs are scaled up the 

same packet must transit the 

same PCIe interface multiple 

times.

North, South, East and West
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• Physical WAN / LAN connections are facilitated 

by SR-IOV.

• Intra-VNF connectivity is facilitated by DPDK.

• Does not require DPDK capable NICs.

• Opens opportunity for 3rd party smart SFP’s 

(TDM, SA, Testing, etc).

• Leverages dataplane technology where it 

performs best. 

SR-IOV+DPDK vHost Approach. 
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In Verizon’s continuing quest to expand the capabilities of our Virtual 

Network Services (VNS) portfolio, we will be introducing additional universal 

CPE (uCPE) options on which to deliver our virtualized applications. 
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