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Disclaimer by Lanner
All product specifications are subject to change without notice. Lanner Electronics Inc. is not liable 
nor responsible for any damage of products caused by improper uses.

Copyright © 2015 by Lanner Electronics Inc.
No part of this publication may be reproduced, distributed or transmitted in any form or by any 
means, including photocopying, recording, printing or other electronic methods without prior 
official permission from Lanner Electronics Inc. All brand and product names used in this document 
are trademarks or registered trademarks of their respective companies. Any use of the trademarks 
does not imply any affiliation with or endorsement by them.

Copyright Disclaimer by Intel®
Copyright © 2015 by Intel® Corporation
INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO 
LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY 
RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS 
OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS 
ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS 
INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, 
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL 
PROPERTY RIGHT. 

A "Mission Critical Application" is any application in which failure of the Intel Product could result, 
directly or indirectly, in personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS 
FOR ANY SUCH MISSION CRITICAL APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS 
SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES 
OF EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES AND REASONABLE 
ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY, 
PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISSION CRITICAL APPLICATION, 
WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, 
OR WARNING OF THE INTEL PRODUCT OR ANY OF ITS PARTS. 

Intel may make changes to specifications and product descriptions at any time, without notice. 
Designers must not rely on the absence or characteristics of any features or instructions marked 
“reserved” or “undefined.” Intel reserves these for future definition and shall have no responsibility 
whatsoever for conflicts or incompatibilities arising from future changes to them. The information 
here is subject to change without notice. Do not finalize a design with this information. 

The products described in this document may contain design defects or errors known as errata which 
may cause the product to deviate from published specifications. Current characterized errata are 
available on request. 

Contact your local Intel sales office or your distributor to obtain the latest specifications and before 
placing your product order. 

Copies of documents which have an order number and are referenced in this document, or other 
Intel literature, may be obtained by calling 1-800-548-4725, or go to: http://www.intel.com/design/
literature.htm.  

Intel and Xeon are trademarks of Intel Corporation in the U.S. and/or other countries. 
*Other names and brands may be claimed as the property of others.
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Overview

Enterprise and industrial network management have been undergoing from a hard-
ware-concentrated approach to a more agile, flexible and consolidating solution for 
the rapid growing challenges in ownership cost due to the rising workload by cloud 
computing and information security. Traditionally, companies invested large amount 
of capital in discrete, physical machines to meet the workload demand, but nowa-
days, with the unprecedented growth in the amount of network traffic, it is more 
practical to rely on software approaches to balance workload and cost, while improv-
ing packet processing performance on a single platform. This is made possible by 
Intel DPDK (Data Plane Development Kit), as long as the platforms are built with Intel 
processors.

Fundamentals and Characteristics

Intel® DPDK is a software set of libraries and Ethernet drivers compatible on any Intel 
x86 processors for accelerated packet processing. It is designed to run in Linux envi-
ronment for enterprise and industrial network management. The libraries of Intel 
DPDK improve data plane performance, pre-fetch data, trim memory latency down 
and reduce development time so that enterprises can save tremendous cost in verti-
cally-integrated and monolithic hardware such as evolved packet cores. On the other 
hands, with software assistance, the platform can be easily scalable and more flexible 
since packet processing and other workloads are executed on Intel processors and 
DPDK. This indeed will help businesses move to SDN (Software Defined Network) and 
NFV (Network Function Virtualizations) without excessive ownership cost and devel-
opment time.

Intel DPDK consists of the following characteristics*:
The software is implemented to run to “completion model” or “pipeline model”.•	
There is no scheduler – all by poll modes without interrupts•	
Available from Intel Atom to Intel Xeon multi-core processors or even single core •	
processor with Hyper Threading technology (to be discussed in details later in this 
paper)
No restriction to the number of processors and cores•	
Optimize DRAM efficiency by equally spreading packets across channels•	

The characteristics above provide ideal software architecture to address the challeng-
es when large numbers of packets slow Linux Kernel down. 
As discussed earlier, Intel DPDK is a set of software libraries and drivers operating in 
Linux user space to accelerate packet processing capabilities. This performance-boost-
ing software architecture includes the following libraries*:
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Environment Abstraction Layer (EAL)•• : an abstracted interface with multi-proc-
ess and multi-thread supports. It handles DPDK boot and initialization.
Memory Manager (librte_malloc):••  allocates memories created from huge pag-
es, also known as “pool”. This is highly effective when allocating large number of 
pools of objects in Linux user space. Besides, it also provides alignment so that ob-
jects are equally allocated on all DRAM channels.
Buffer Manager (librte_mbuf):••  this library efficiently helps the operating system 
to create and terminate buffers, such as message buffers. These message buffers 
are stored in DPDK memory pools.
Ring Manager (librte_ring):••  this library uses lockless multi-producer, multi-con-
sumer FIFO queue management. It supports bulk operations and easier to imple-
ment. 
Poll Mode Drivers:••  Intel DPDK includes Poll Mode Drivers for 1 GbE, 10 GbE and 
40 GbE Ethernet controllers designed to work without asynchronous, interrupt-
based signaling mechanism. This will speed up the packet flow.

 

Intel x86 Platform 

Linux Kernel 
     Environment Abstraction Layer 

Intel DPDK 
 Memory Manager 
 Buffer Manager 
 Ring Manager 
 Poll Mode Drivers 
 Other management 

mechanisms 

  Customer Applications 

  Customer Applications 

  Customer Applications 

Intel DPDK Application Diagram* 

*Contents are referenced from Intel publically released documents. Please see “Sources and References” for details.
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Lanner and Intel DPDK

All Lanner’s Intel® x86-based network computing appliances are fully compatible 
with Intel DPDK, as long as the processor is built in multi-core. Intel DPDK may also 
work on Lanner network appliances with single-core Intel CPU if the processor is de-
signed with Hyper Threading technology. 

In addition, to meet the rising challenges in network workload, including, packet 
processing, traffic control, and cyber security, Lanner also adopts the latest Intel® 
XL710 Ethernet controlled (codenamed Fortville). The new Intel® Ethernet XL710 
revolutionizes virtualization technology by extending networking capability up to 
40GbE. This upgrade delivers hardware optimization, network provisioning, and inte-
grates advanced traffic steering capabilities with Data Plane Development Kit (DPDK) 
optimized enabling higher packet processing for network appliances in applications 
like firewalls and load balancers. 

Empowered by Intel® Ethernet Controller XL710, Lanner comes up with two network 
modules: NCS2-IQM201 and NCS2-IXM407. Both are 40GbE capable and utilize PCI 
Express 3.0 x 8 gold fingers for connection with the system motherboard. Along with 
Intel DPDK, the Ethernet performance of the network modules are accelerated by 
multiples.

Figure 1 - Performance Upgrade by DPDK on Lanner’s FW-8896 and FW-8877 with NIC module NCS2-
IXM407
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1Intel does not control or audit the design or implementation of third party benchmark data or Web sites referenced in this document. Intel encourages all of its customers to visit the referenced Web sites or others where 
similar performance benchmark data are reported and confirm whether the referenced benchmark data are accurate and reflect performance of systems available for purchase.
2Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Results may vary depending on the operating environments. Any change to any of those factors 
may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with 
other products.

Figure 2 - Performance Upgrade by DPDK on Lanner’s FW-8896 and FW-8877 with NIC module NCS2-
IQM201
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2Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer 
systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your 
contemplated purchases, including the performance of that product when combined with other products.

For detailed benchmark test results, please contact Lanner representatives.
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About Lanner Electronics Inc.
Founded in 1986 and publicly listed (TAIEX 6245) since 
2003, Lanner Electronics, Inc. is an ISO 9001 certified 
designer and manufacturer of network application 
platforms, network video platforms and applied 
computing hardware for first-tier companies. Lanner’s 
expertise also extends to include driver and firmware 
support, enabling customers to optimize hardware 
and software communication to achieve faster time 
to market. With headquarters in Taipei, Taiwan and 
branches in the U.S. and China, Lanner is uniquely 
positioned to deliver custom technical solutions with 
localized, value-added service.

Taiwan - Corporate Headquarters
Lanner Electronics Inc.
7F, 173, Section 2, Datong road
Xizhi District, New Taipei City 221
Taiwan
T: +886-2-8692-6060
F: +886-2-8692-6101
E: sales@lannerinc.com

USA
Lanner Electronics (USA) Inc.
41920 Christy Street
Fremont, CA 94538
USA
T: +1-510-979-0688
F: +1-510-979-0689
E: sales_us@lannerinc.com

Canada
LEI Technology Canada Ltd
3160A Orlando Drive
Mississauga, ON L4V 1R5 
Canada
Toll_free: +1 877-813-2132
T: +1 905-361-0624
E: sales_ca@lannerinc.com

China
First Floor, Xingtianhaiyuan Building,
West First Street Shucun
Agriculture University South Road
Haidian District, Beijing , 100193
P.R.China.
T: +86-10-82795600
F: +86-10-62963250
E: sales_bj@lannerinc.com

Worldwide Offices
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Revision History

Rev Date (Y/M/D) Descriptions
1.0 2012/10/24 Official release
2.0 2015/09/01 New platforms in the test

New diagrams and figures
New products introduced


