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About the Product Tested 

The Silver Peak Unity EdgeConnect SD-WAN solution (see https://www.silver-peak.com 
/products/unity-edge-connect ) consists of EdgeConnect appliances and Orchestrator.  

A family of EdgeConnect appliances is offered, with varying capacities, number and type of 
interfaces, and redundancy options. A virtual appliance is also offered.  It’s intended that the 
appliance will insert into the existing LAN/WAN facilities. 

In this testing, we used the “extra small” EdgeConnect model, EC-XS, designed to connect a 
smaller branch office to one or more WAN services. The unit supports typical aggregate 
bandwidths in the 2 to the 200-Mbps range, up to 256,000 concurrent connections, and features 
four RJ-45 interfaces for LAN and WAN links (10/100/1000 Mbps). 

Silver Peak describes the performance objectives for a group of applications as the “business 
intent.” Unity Orchestrator provides the central management interface for defining the QoS (and 
Security) parameters for a business intent overlay (Orchestrator also provides a central console 
for overall SD-WAN management, monitoring, reporting, and troubleshooting). Multiple 
overlays with different characteristics can be defined, but for this set of tests, we focused on a 
single overlay called Data, optimized for continuous video streaming and UDP packets. 

Each EdgeConnect appliance continuously monitors the throughput, packet loss, latency and 
jitter of the underlying WAN transports – MPLS and Internet for this test. Application 
performance delivered by the bonded link before and after error correction is also monitored. 
Based on the access control list (ACL) applied and the business intent overlay, EdgeConnect 
makes traffic steering decisions in real-time. 

Business-intent can include, for example: 

 Providing particular real-time traffic applications – such as VoIP, streaming video, Webex 
or Skype – with the fastest possible, low-delay delivery. 

 Transporting specified user traffic through high-performance tunnels, or limiting the 
WAN access of certain groups of users, such as guests on a WiFi VLAN. 

 Internet breakout available at the branch site – cloud-based application traffic does not 
need to be backhauled to the datacenter. EdgeConnect appliances can go directly to the 
Internet for SaaS-based applications based on pre-determined policies. 

 Delivering application acceleration on a per business intent overlay basis with the 
optional Unity Boost WAN optimization.    
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Silver Peak network overlays allow applications policies to easily be configured for how 
applications are routed, prioritized and treated as they traverse the WAN. For example, overlays 
can be defined to support:  

 Real-Time Traffic:  Applications such as  Skype and WebEx to name a few can placed in a 
Mesh network with multiple paths in a High Availabilty link bonding policy using no 
Boost for WAN optimization. 

 Enterprise Applications: Oracle, SAP, Exchange and so on configured in a hub- in- spoke 
network, using multiple paths in a high throughput policy with Boost applied for 
application performance. 

  Web Traffic: Trusted web and SaaS applications such as Office365, Box, SalesForce can 
be steered directly to the Internet with a failover policy to backhaul traffic if the Internet 
connection fails.  

The test was designed to stress test the Silver Peak EdgeConnect SD-WAN High Availability link 
bonding policy to handle varying levels of packet loss. Two of the tests were to simulate real 
world scenarios. The test bed created an environment where a branch office connects to a 
remote data center via a bonded link – in this case, a bonded link composed of MPLS (Multi-
Protocol Label Switching) and Internet services.  

The testing applied in this report exercised the High Availability link bonding capability of the 
Silver Peak EdgeConnect  SD-WAN solution.  The test bed set-up and test cases are described in 
the following sections. 
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Test Set-up:  How We Did It 

A test-bed network was configured between two notebook PCs, connected to Silver Peak EC-XS 
EdgeConnect appliances. The EdgeConnect appliances connected through an MPLS (Multi-
Protocol Label Switching) and broadband Internet services in a simulated WAN configuration 
(see test-bed diagram below).  WAN emulators, capable of dropping packets at specified 
percentages for testing purposes, were the links. 

One end of the test network was designated the OC (Orange County) headquarters/data center 
site, and the other designated the SF (San Francisco) branch office.  This set-up was designed to 
show a small branch office (SF) that connects with headquarters (OC) via these WAN facilities.  
The two facilities each operated at 50 Mbps, yielding 100 Mbps of aggregate bandwidth. 

 

 

The above configuration enabled the testing of bonded links – the concept in the Silver Peak 
solution where multiple WAN services are bound together to support the aggregate bandwidth 
and for high-availability handling. The version of Orchestrator tested was 8.1.9. The 
EdgeConnect appliances ran code version 8.1.4. 

A virtualized Dell PowerEdge T430 server ran VMware ESXi v6.5 and hosted the Orchestrator 
management application as well as the WAN-emulation software. The Linux-based VM WAN 
emulator is called KWANem.   

Orchestrator 
8.1.9 

Netgear 
switch 

EdgeConnect 
EC‐XS 

“Orange County”  
HQ Site 

EdgeConnect 
EC‐XS 

“San Francisco”  
Branch Site 

VMware ESXi 6.5 

LAN‐0 LAN‐0 

Management 
connec ons 

WAN‐0 MPLS 

WAN‐1 Internet 

WAN‐0 MPLS 

WAN‐1 Internet 

Internet WAN emulator 
MPLS WAN emulator 

Management 
connec ons 

Silver Peak “High Availability” Test Bed 

Source: Miercom 
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For these tests, the Data overlay was set using the High Availability link bonding policy with a 
“brownout” threshold setting of one percent loss.  A brownout warning will be triggered if this 
threshold is exceeded in the test. The HA link bonding policy specified for the Data overlay 
utilizes forward error correction (FEC). For the HA policy, the FEC algorithm sends parity packets 
on an alternate link for each data packet sent, so that the transmitted applicaton data 
experiences far less than one percent packet loss, even when individual underlay services are 
experiencing more than one percent loss. Dropped data packets are reconstructed from the 
parity packets to minimize packet loss at the application layer. 

Path Conditioning.  Through the Orchestrator interface, “path conditioning” for HA, HQ and HT 
policies are applied.  
(PathConditioning https://www.silver-peak.com/products/unity-edge-connect/path-conditioning). 
 

This entails several additional special processing features: 

 Adaptive Forward Error Correction (FEC). When FEC is enabled, Silver Peak periodically 
sends error correction packets (parity packets) to reconstitute lost packets at the far end of 
a WAN link, avoiding the delays that come with multiple round-trip retransmissions. This 
enables the WAN to readily recover from packet loss, regardless of the reason. The Silver 
Peak solution dynamically adjusts FEC in response to changing link conditions, in order to 
minimize overhead. 

 Real-time Packet Order Correction (POC).  To avoid retransmissions that occur when 
packets arrive out of order, Silver Peak software re-sequences packets across all IP flows at 
the far end of a WAN link.  By doing this in a dedicated data-acceleration device (the 
EdgeConnect appliances), Silver Peak can better handle high volume, high throughput data 
streams with minimal added latency. 

Tunnel Bonding.  An advantage of the Tunnel Bonding approach is that all of the available 
bandwidth of multiple WAN links can be used.  Frequently, with typical router-based WAN 
configurations, just Path A or Path B is used, so one path or the other is in a standby mode and 
not used. 
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Packet Loss Test Cases  

In each of the test cases, two WAN emulators were used to insert traffic loss across the tunnels. 
The loss percentage was set via the command-line for each of the WAN emulators: one for the 
WAN traffic over the MPLS links, and one for the WAN traffic over the Internet broadband links 
(see below). The reason for using two WAN emulators was to be able to show asymmetrical 
traffic going upstream and downstream. 

 
MPLS WAN Traffic 

 

 
Broadband WAN Traffic 
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Orchestrator Live View.  As each test was run, the loss was monitored using Orchestrator’s Live 
View for real-time metrics of the traffic.  The interface permits the user to monitor packet loss 
running from the SF side to the OC side (i.e., right to left in the test-bed diagram). In 
Orchestrator’s Live View below, the top half shows the combined (Data overlay) bandwidth over 
time (newer time is on the right), while the bottom half of the shows the Percent Loss.  Each  
Live View display shows statistics for the overlay and the underlying transport services.  On top 
is the virtual overlay formed by the bonded MPLS and Internet underlays.  In this sample chart, 
bandwidth and Loss Percentage are shown for traffic flowing from right to left: From SF to OC, 
which was streaming video in our tests.  
 

 
Color coding of the “Live View” display: 
Green = the link is good, no loss. 
Brown = a “brownout” condition, exceeded the brownout loss threshold. 
Red (not shown here) would indicate “catastrophic loss” (i.e., 100 percent loss)  

 

Also tracked is Percent Loss, as infused by the Internet and MPLS network WAN emulators. 
There is no industry standard on the amount of “acceptable loss.”  However, Silver Peak (and 
many WAN providers) considers less than one percent loss as acceptable, and one percent or 
more as unacceptable. This Live View shows one percent loss as the beginning of a “brownout” 
condition as was defined for the Data overlay.   

In the above display, the Internet portion of the bonded link shows approximately 10% packet 
loss, while the MPLS link shows no loss. The application overlay (business intent overlay) shows 
no loss. In other words, despite the loss on one of the physical links, the High Availability 
bonded link exhibits no loss, maintaining application availability and full performance. 

Bandwidth 
     Overlay 
     MPLS Underlay 
     Internet Underlay 
 

% Packet Loss 
     Overlay 
     MPLS Underlay 
     Internet Underlay 
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About Miercom Performance Verified Testing 

Silver Peak, Inc sponsored this report.  The data was obtained by Miercom engineers as part  
of the Performance Verified assessment.  Testing is based on a methodology jointly 
 developed with the sponsoring vendor.  The results are presented in this report and are 
published by Miercom. 
 
About Miercom 
Miercom has published hundreds of network product comparison analyses in leading trade 
periodicals and other publications. Miercom’s reputation as the leading, independent product 
test center is undisputed. 

Private test services available from Miercom include individual and competitive product analyses 
and evaluations. Miercom offers comprehensive test and certification programs including 
Certified Interoperable, Certified Reliable, Certified Secure and Certified Green. Products are also 
evaluated under the Performance Verified program, the industry’s most thorough and trusted 
assessment of product usability and performance. 
 
Use of This Report 
Every effort was made to ensure the accuracy of the data contained in this report but errors 
and/or oversights can occur.  The information documented in this report may also rely on 
various test tools, the accuracy of which is beyond our control.  Furthermore, the document 
relies on certain representations by the vendors that were reasonably verified by Miercom but 
beyond our control to verify to 100 percent certainty. 

This document is provided “as is” by Miercom and gives no warranty, whether express or 
implied, and accepts no legal responsibility, whether direct or indirect, for the accuracy, 
completeness, usefulness or suitability of any information contained in this report. 

All trademarks used in the document are owned by their respective owners. You agree not to 
use any trademark in, or as part of or whole, in connection with any activities, products or 
services, in a manner which may be confusing, misleading or deceptive or that disparages us or 
our information, projects or developments. 
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