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Software-Defined Networking has been one of the most talked about topics in the field of networking in 

recent times. It is a new approach to designing, building and managing the configuration of network 

devices. The traditional approach of networking has largely been hardware centric and the functionality 

is implemented in the network devices i.e. gateways, switches and routers. These traditional networks 

require human efforts to administer the hardware configuration process, which is rigid and inefficient. In 

addition to the management of network devices, the routing decisions are taken at individual devices 

which may not have information about the global status of network, this often results in sub-optimal 

routing decisions. A promising solution to these problems is switching to software-defined networks, in 

which the required configuration and management of the devices can be done through a software 

interface.  

In this report, we study the technological landscape of this fast growing technology from an Intellectual 

Property (Patents) perspective. We find that the majority of patenting activity has occurred in 

technologies related to multiprocessors and traffic management. We also find that the patent 

distribution in this domain is fragmented with top patent filer, IBM, holding around 14% of the total 

patents. Though it holds the largest patent portfolio, but as per Forbes article1 published in January,it is 

planning to exit the SDN market. IBM is followed by Intel and Cisco with a significant number of patents 

in their portfolio. The US geography has seen the maximum patent filings and is closely followed by the 

big Asian markets of Japan, China and South Korea. 

Using our proprietary patent analytics tool, LexScoreTM, we identify Intel as the leader in this technology 

domain with high patent portfolio quality as well a good patent filing activity. ETRI also holds a large 

number of patents in this domain. Given the patent holding pattern and a high patent filing activity, we 

expect to see significant patent licensing activity in this technology domain. Using our Licensing Heat-

map framework, we predict significant patent licensing activity in the Traffic management technology 

segment. 

In the following paragraph we present our analysis of the Patent Landscape of this technology domain.  

                                                           
1
 IBM Selling SDN Unit - But Why Sell The Stuff That Is Hot?, January 2014, Forbes Article 

EXECUTIVE SUMMARY 
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Software-Defined Networking (SDN) is an emerging paradigm in computer 

networking that allows a centralized software program to control the behavior 

of an entire network. This architecture separates the network control system 

from the underlying routing functionality. The routing functionality is accessed 

by the network control system via an interface, which lets network managers 

manage the network resources. This architecture is highly suitable for the 

applications which are dynamic in nature and have high-bandwidth 

requirements. This technology has the potential to revolutionize data centers by 

providing a flexible way to manage the network so that it can function in the 

form of a virtualized network. 

According to SDNcentral’s study2, SDN’s financial impact on existing hardware 

would exceed $25 billion per annum by 2018 and could be as high as $35 billion 

annually. This nascent technology would influence every customer segment 

within the networking space, the impact being maximum for Service Providers, 

Web 2.0 companies and Global 500 accounting firms and estimated to be more 

than 16 percent of their annual networking spending by 2018. Also, small and 

medium businesses would contribute up to $2.5 billion annually in SDN related 

purchases within the next five years. 

As market players compete to realize the huge economic potential offered by 

the Software-defined networks, we have seen a flurry of M&A activity in this 

domain. VMware’s $1.26 billion acquisition of Nicira and Cisco’s $863 million 

acquisition of Insieme Networks are probably the biggest transactions in this 

domain yet. IBM Corporation, Cisco Systems Inc., and other leading networking 

equipment vendors joined forces to create the OpenDaylight Project which is an 

open-source framework  for SDN.  

In such a lucrative and fast evolving market, safeguarding company’s interest 

using intellectual property is an important strategy for market players. Assessing 

the IP landscape is therefore an important exercise for current market players 

as well as companies who are looking to enter this market. In the following 

paragraphs, we analyze the patent landscape of SDN. First, a technological 

taxonomy is presented, followed by a discussion on the important players in this 

market. The report concludes by highlighting future licensing areas in the field 

of SDN.  

                                                           
2
 SDN Market Sizing Report, Presented by: Plexxi, Lightspeed Venture Partners, and SDN Central, April 2013 

INTRODUCTION 
One of the first and 

most notable SDN 

projects was AT&T's 

GeoPlex. 

SDN has so far seen 

about $600 million 

in venture capital, 

with another $1 

billion expected 

over the next few 

years. 
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SDN (SDN) is an approach for making Control layer programmable which makes 

it easy to manage and control the networks. This approach separates the 

network control from the underlying routing implementation, which is 

accessible through a software interface. In general, a network has mainly three 

layers: Application layer, Control layer, and Infrastructure layer. Control layer, 

the middle layer facilitates communication between the other two layers. For 

the purpose of this study, we extracted a set of patents, based on a 

comprehensive research of the technology domain, that covers various 

technologies that are integral to SDN. On the basis of the three constituting 

layers, this technology can be broadly categorized as: Infrastructure, Controller 

and Applications. Patents in each of the broad categories (henceforth referred 

to as Level 1 category) are further categorized into sub-categories (henceforth 

referred to as Level 2 category) of Level 1 category. Each of the Level 2 

categories roughly covers the application areas of each Level 1 category. We 

further divide each of the Level 2 categories into Level 3 categories; each Level 3 

category covers functional aspects of a Level 2 category. Please note that since a 

patent discusses functionalities covered under multiple Level 3 categories so a 

patent may be categorized into multiple Level 3 category. 

Please refer to Appendix for detailed definitions of the various Level 3 

categories.  

In the Infrastructure Category, the following four sub-categories are of interest: 

Data Processors, Networking, Data Transmission, and Hardware Components. 

There are 1902 patents in Data Processors (General Purpose Processors, 

Specialized Processing Units, Multiprocessors and Software Simulators), 559 in 

Networking (Wireless devices, Topologies and Protocols), 319 in Data 

Transmission (Communication Protocol, Carrier Systems, Synchronization and 

Error Control), and 442 in Hardware Components (Systems, Semiconductors, 

Automation and Power Management). 

In the Controller Category, the following two sub-categories are of interest: 

Switching Methods with 661 patents (Multiplexing, Packet Switching and Circuit 

Switching) and Resource Management with 1009 patents (Memory 

Management, Traffic Management and Connection Management). 

In the Application Category, the following two sub-categories are of interest: 

Network Monitoring with 263 patents (Intrusion Detection and Traffic 

Monitoring) and Platforms with 358 patents (Interfaces, Transaction Monitoring 

and Digital Marking). 

TAXONOMY 

 

The valuations of 

startups in the space 

are fairly high, with 

two deals valued at 

over $1 billion each. 

They include 

VMware's purchase 

of Nicera, Brocade's 

acquisition of 

Vyatta, Juniper's 

purchase of Contrail, 

NTT's buyout of 

Virtela, and Cisco's 

buyout of Insieme. 

The Open 

Networking Lab, 

ON.Lab, launched 

the revolutionary 

open source SDN 

Open Network 

Operating System 

(ONOS) on behalf of 

the ONOS 

community of 

partners, 

contributors and 

end-users. 
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Most of the technologies follow the general hierarchy, i.e. Hardware to 

Firmware to Applications, in their development phase. Similarly, companies 

working in SDN technology are also shifting their focus from infrastructure layer 

to controller layer and further towards applications layer. As can be seen in 

Table 1, Infrastructure, being at the lowest point in hierarchy, is the basis for the 

development of other two components and has the highest share in the number 

of patents. Controller layer, being next to infrastructure, holds the second 

highest share in the patent set. Since research activity in infrastructure and 

Controller layer is almost over, companies are shifting their focus to applications 

layer.  

Table 1: Taxonomy 

 

  

According to Packet 

Design’s recent 

survey, production 

use of SDN has 

grown 200 percent 

among service 

providers over the 

past year. 
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Figure 1 shows the distribution of patent filings across the top assignees in the 

field of SDN. IBM with 525 patent filings has emerged as the top filer with Intel 

taking the second spot with 178 patent filings. The distribution of patents clearly 

suggests that IBM is way ahead of its competitors when it comes to the number 

of patents filed in this domain. Overall, the distribution of patents is 

fragmented. Such distribution is indicative of the fact that there is a huge scope 

of cross patent licensing, mergers & acquisitions and collaborations in the field 

of SDN. It is also observed that amidst big players like IBM, Intel, and Cisco, 

some NPEs like ETRI also have high patent filings in SDN. The emergence of such 

NPEs in the list of top players and the fragmented distribution of patent filings 

indicates that there are high chances of cross patent licensing and litigation in 

future. 

 

Figure 1: Top Assignees in SDN space 

  

TOP ASSIGNEES 
Number of 

companies in SDN 

domain has 

increased from zero 

in 2009 to 225 in 

three years. 
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Figure 2 shows the geographical distribution of the patent set in the field of 

SDN. It can be observed that most patents are filed in the United States. Apart 

from the US, extensive patent filing is seen in countries like China, Taiwan, 

South Korea and Japan indicating a high research activity in the field of SDN. 

As per MicroMarket Monitor’s market research3, North America is the major 

market for SDN solutions, wherein United States holds the maximum share of 

81.05% as of 2014. Companies like IBM & Intel have filed their maximum 

patents in the US. Besides United States, IBM & Intel have also filed some of 

their patents in China. On the other hand, Hitachi and NEC have filed majority of 

their patents in the US and Japan. 

 

Figure 2: Geographical coverage of the patents filed in SDN 

  

                                                           
3
 North America SDN (SDN) Market, MicroMarket Monitor, December 2014. 

GEOGRAPHICAL COVERAGE 
Cisco buys SDN 

startup Tail-f, one of 

the vendors for 

AT&T’s Domain 2.0 

SDN/NFV project, 

for $175million.  
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Figure 3 depicts the competitive positioning of top 15 assignees in SDN across 

various parameters. 

Grant to Application ratio depicts the split of each assignee’s portfolio into 

granted patents and applications. In the current scenario, Sun Microsystems 

leads the way with majority of its portfolio featuring granted patents. 

FutureWei, which started its patent filing activity relatively late, occupies the 

bottom spot in this list. 

Claim Broadness score represents the extent to which a portfolio covers various 

aspects of a technology, i.e. it assigns a score to the patent portfolio indicating 

the scope of patents held by an assignee. FutureWei’s patent portfolio has the 

broadest claims. Hitachi portfolio, with lowest Claim Broadness, features at the 

bottom. 

Citations Score indicates the average number of forward citations for a 

particular portfolio. A higher Citation Score signifies that the patents held by an 

assignee are widely cited in the industry and R&D activity is happening in similar 

domain. AT&T’s portfolio has the highest number of average forward citations 

in the whole industry. Huawei, on the other hand, is placed at the bottom of the 

list with lowest number of forward citations. 

The Geo Score parameter describes a portfolio’s coverage across major markets. 

A high Geo Score for an assignee depicts high patent activity across key markets. 

Huawei, with its portfolio covering majority of the key markets, features at the 

top whereas NEC lies at the bottom due to its poor geographical coverage. 

Tech Score describes a portfolio’s coverage across multiple technology domains. 

A high Tech Score implies that the portfolio of an assignee covers large number 

of technology domains. AT&T scores high on this parameter whereas Ericsson 

scores low on this parameter.  

COMPETITIVE POSITIONING 
Forward Networks 

Inc., founded by a 

group of Stanford 

alumni with 

OpenFlow and SDN 

development 

experience has 

raised more than 

$11 million in 

funding. 

 

Microsoft has 

launched Windows 

Azure, a massive 

virtual SDN. 
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Figure 3: Competitive Positioning of Top Assignees 
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We use LexInnova’s proprietary LexScoreTM framework to identify leaders in the 

SDN domain, from the perspective of intellectual property. Figure 4 below 

represents the competitive positioning of top 15 assignees in the field of SDN. In 

the framework, various companies are compared on the basis of their quality 

score, derived on the basis of parameters discussed above and filing score 

(representing the number of patents filed). We have not included the analysis 

of IBM in LexScoreTM because of two reasons: first, IBM is leaving the SDN 

market as discussed earlier in this report; second, plotting the analysis of IBM 

in LexScoreTM skews the overall analysis. Intel and HP, featuring in the green 

zone (the leaders) are well placed to leverage their patent portfolio to realize 

economic benefits offered by this opportunity. With increased patent filing 

activity and improved portfolio quality in coming years, Intel and HP can 

strengthen their position as market leaders. Cisco, with low patent quality, fails 

to make it to the green zone. Cisco has recently been focusing on acquisitions of 

SDN based startups and in the coming years can emerge as a market leader. 

Also, IBM’s intention of exiting the market through sale of its SDN portfolio has 

made the market more volatile with a large patent portfolio available for 

acquisition or licensing.  

 

Figure 4: LexScore
TM

 

 

LexScoreTM 

 Alcatel-Lucent has 

invested in a startup 

company, Nuage 

Networks, focused 

on SDNs for cloud 

service providers. 

Huawei and China 

Telecom unveil 

world's first optical 

transport SDN. 
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Blue zone (the visionaries) comprises of players who have a good patent 

portfolio in terms of quality but miss out on the filing front. Companies like 

AT&T and Sun Microsystems have recently started focusing on cloud based 

projects in SDN domain.  With increased filing activity in the coming years, these 

two companies can move to the leadership zone. Other players such as Alcatel 

have recently acquired and are funding SDN based startups and can emerge as 

market players in the near future. 

Red zone (the slowcoaches) captures companies which have missed out on both 

fronts and should prioritize their R&D efforts for building quality portfolio as 

well as increasing their filing activity. Companies like VMware, Huawei and NEC 

are primarily focused on acquisition of startups and collaborative development 

such as OpenDaylight Project and the coming years can witness a more 

competitive SDN space. Ericsson, owing to its low number of granted patents 

and poor geographic filing, features at the bottom of the market scenario.  

San Jose-based 

Extreme Networks 

expanded Software 

Defined Architecture 

& introduced New 

OpenDaylight-based 

SDN Controller. 
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We use a Licensing-Heat Map (Figure 5) framework to identify technology sub-

domains in the field of SDN where licensing activity is expected to be higher. 

The size of the sections  (representing different technology domains) in the Heat 

Map indicates the number of patents filed in this domain which implies the 

relative importance of the technology sub-domain whereas the color here 

represents the chances of future licensing activity in this domain. We study the 

patent holding pattern to color code the technology sub-domain for future 

licensing activity. 

Red color (and shades thereof) signifies a high chance of licensing activity in a 

certain technology sub-domain whereas the green color (and shades thereof) 

represents a low chance of licensing activity in the technology sub-domain. 

In figure 5, we present our analysis for the Top 10 technology sub-domains in 

terms of number of patents. Firms like IBM, AT&T Inc., Cisco Technologies Inc., 

and Hitachi Ltd. etc. hold patents in various domains (as given below). Also, 

several non-practicing entities namely Interdigital Patent Holdings and 

Electronics & Telecommunications Research Institute also hold patents in these 

technology domains. 

 

Figure 5: Licensing Heat Map 

LICENSING HEAT MAP 

 NEC and Meru 

Networks 

collaborate to 

enable Open-

standards-based 

SDN solutions for 

the enterprise. 
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Traffic Management is an important process in computer network system which 

is responsible for managing and controlling the network traffic, particularly 

internet bandwidth. A large number of companies including IBM Corporation 

and Ericsson hold a large percentage of patents filed in this sub-domain. The 

implications of the current patent holding pattern could be an increase in future 

licensing activities in this sub-domain. 

Interface is a crucial component in a software defined network, which enables 

the network managers to manage the network resources in a programmed 

manner without getting into the hassles of configuring up the hardware devices. 

A few corporations including IBM Corporation, HP and Intel have been working 

in this domain and by looking at the patent holding pattern; we can conclude 

that few licensing activities would take place in the future. 

   

IBM has walked 

away from the SDN 

business. 



 

Page | 13  
 
 

SDN: Patent Landscape Analysis 

 

 

The Technology Evolution framework (Figure 6) is used to study the evolution of 

technology. This is depicted by plotting the number of patents against the 

number of patent filers across filing years; each year is represented by a point 

on the graph plane. The first point represents the year 1995 which had only 10 

patents with 12 patent filers. Till the year 2001, the number of patent filings in 

this domain saw a slow but constant rise and 2001 had 43 filings by 47 patent 

filers. These figures saw a steep rise in 2002 when the number of patents filed 

rose to 89 with 105 patent filers. The patent filings continued to increase at a 

rapid rate with 467 and 686 patents filed in 2011 and 2012 respectively. These 

numbers depict that there could be a lot of market players in the SDN space in 

future owing to greater advancements. The straight line in the figure below 

represents that the technology is still growing and new companies are entering 

in this market. 

 

 

Figure 6: Technology Evolution 

  

TECHNOLOGY EVOLUTION 

 Infonetics: Carrier 

SDN market will 

climb to $11 Billion 

by 2018. 

HP launched SDN 

App Store. 
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Figure 7: Quality Matrix 

  

Intel 6.64 7.35 2.92 5.79 1.14 5.48 8.09 4.43

Cisco 5.14 7.40 1.08 5.33 0.63 4.49 7.27 3.27

HP 6.15 8.00 3.45 5.15 0.79 5.54 6.27 3.47

Hitachi 6.93 3.66 2.25 6.77 1.55 4.78 5.59 2.67

NEC 6.35 6.01 0.64 4.05 0.36 4.14 4.82 1.99

Microsoft 5.77 6.22 2.05 6.52 1.12 4.89 4.36 2.13

ETRI 5.38 8.57 0.15 5.08 0.32 4.41 3.91 1.72

VMWare 5.00 6.54 2.29 4.91 0.97 4.68 3.73 1.74

Ericcson 3.33 5.40 0.38 4.62 0.30 3.38 3.23 1.09

AT&T 8.61 6.14 9.60 5.61 2.24 7.84 3.18 2.49

FutureWei 4.32 9.24 0.26 5.23 0.07 4.33 2.91 1.26

SunMicrosystems 6.99 4.82 5.38 5.05 9.33 7.35 2.77 2.04

Alcatel 6.79 4.73 4.56 5.69 0.71 5.38 2.36 1.27

Huawei 4.57 7.72 0.03 8.16 0.09 4.30 2.32 1.00

IBM* 5.36 5.23 1.31 6.20 1.23 4.38 N.A N.A

Overall ScoreCitations Score Geo Score G/AAssignee/Parameter Tech Score Claim Broadness Quality Score Filing Score

APPENDIX 
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Table 2: Definitions of Level 3 Technology Heads in Taxonomy 

Level 3 Category Definition 

General Purpose Processor The patents belonging to this category cover a processor capable of 

performing many different functions under the direction of instructions. 

Specialized Processing Units The patents belonging to this category cover dedicated processing units, 

each performing separate computation, namely graphics or vector 

processing. 

Multiprocessors The patents belonging to this category describe systems having multiple 

processors that can operate simultaneously. 

Software Simulators The patents belonging to this category describe a piece of software that 

can model a target microprocessor or other computer devices. 

Carrier Systems The patents belonging to this category cover a multichannel 

telecommunications system in which a number of individual channels are 

multiplexed for transmission. 

Synchronization The patents belonging to this category cover a process of precisely 

coordinating or matching two or more activities, devices or processes in 

time. 

Error Control The patents belonging to this category cover the techniques to enable 

reliable delivery of digital data over unreliable communication channels, 

rectifying any distortion of signal occurring during transmission over the 

channel. 

Wireless Devices  The patents belonging to this category cover devices to transfer 

information between two or more points that are not connected by an 

electrical conductor. 

Topologies  The patents belonging to this category cover the arrangement of the 

various elements of a computer network. 

Protocols The patents belonging to this category cover a system of principles or 

rules for data exchange within or between computers.  

Systems The patents belonging to this category cover a set of interacting or 

interdependent components forming an integrated whole. 
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Semiconductors The patents belonging to this category cover devices including Integrated 

Circuits, and other devices made from elements whose conductivity lies 

in between conductors and insulators. 

Automation The patents belonging to this category cover the use of control systems 

for operating equipment with minimal or reduced human intervention. 

Multiplexing  The patents belonging to this category cover a technique by which 

multiple analog message signals or digital data streams are combined 

into one signal over a shared medium. 

Packet Switching The patents belonging to this category cover a digital networking 

communications method which groups all the transmitted data into 

suitably sized blocks called packets. 

Circuit Switching The patents belonging to this category cover a methodology to 

implement a telecommunications network in which two network nodes 

establish dedicated communication channel. 

Memory Management The patents belonging to this category cover a process of controlling and 

coordinating computer memory, and assigning blocks of memory to 

processes. 

Traffic Management  The patents belonging to this category cover the process of monitoring 

and controlling the activities of a network. 

Connection Management The patents belonging to this category cover the process of establishing 

and managing a connection between two network devices. 

Security (Intrusion 

Detection) 

The patents belonging to this category cover a system for monitoring 

network activity for malicious activities and reports to management 

station. 

Traffic Monitoring The patents belonging to this category cover a process of measuring the 

amount and type of traffic on a network. 

Interfaces The patents belonging to this category cover a shared boundary across 

which two separate components of computer system exchange 

information. 
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Transaction Monitoring The patents belonging to this category cover the supervision of critical 

business applications and services by auditing the individual transactions 

that flow across the application.  

Digital Marking The patents belonging to this category cover a technique for covertly 

embedding a mark in a noise-tolerant signal. 

 

 

  



 

 
 

 


