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Global growth in communications and data services is driving
increasing demand for Ethernet. As businesses and consumers demand Key Advantage

more and more data, the pressure is on service providers (SP) to TrueSpeed is the industry's

easiest and fastest RFC
6349 implementation test.

supply reliable Ethernet with the capacity for growth — and to do it
quickly. Customers want easy, well-priced access to reliable
high-speed, cloud-based data services such as streaming, Internet

It is available in physical test
of Things, and next-generation networks. At the same time, service

instruments and as Virtualized
providers are keen to supply new services—and benefit from new, Nt Srmesens (YNES)
growing revenues. To capitalize on demand and manage operational

costs, service providers will rely on testing tools that help them turn

up and monitor Ethernet connections quickly, safely, and

cost-effectively with minimal complications.

TCP Throughput for Physical and Virtual Networks

This brief will focus on Viavi's TrueSpeed test which is an automated and repeatable TCP-throughput test per
IETF RFC 6349 standards, including key performance metrics of TCP efficiency and Buffer delay. TrueSpeed is a
‘one button” implementation of RFC 6349 that runs on physical instruments or VNFs and includes differentiating
features such as:

« Interoperability between Viavi TBERD/MTS, ONX, QT-600, software clients, and integrated network-element VNFs
e "TCP Doctor" provides expert diagnosis of test results that can identify root cause of poor TCP performance
* Integrated traffic shaper is easy to use and demonstrates TCP performance with and without a shaper

e Centralized server reporting, accessible via Web interface (VNF only)

Best Practice Workflow (Single and Multiple Services):
1. J-QuickCheck: Basic Connectivity and Throughput Test

| = 2. Single-Service: Enhanced RFC 2544

ﬂ 3. Multi-Service: ¥.1564 SAMComplete For Ethernet KPI Verification

4. J-Proof Layer 2 Control Plane Transparency Test

5. RFC 6349 TrueSpeed: Layer 4 TCP Throughput

This test workflow is applicable to Ethernet Business Services and Wireless Backhaul network topologies; a typical
Ethernet business service network topology is shown in the following diagram.
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Ethernet Business Service Network Topology and Test Points
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In the diagram above, the “local” TBERD is represented on the left side and the “remote” TBERD is on the right
side. The most common service activation use case is a loop-back of the remote device. In this case, the remote
device will be the handheld TBERD/MTS device.

TrueSpeed Components and Benefits

The following table describes the distinct role of TrueSpeed as well as the Viavi enhancements that provide

unigue, valuable advantages:

Service Activation Test

RFC 6349 TrueSpeed

Description

Automated and repeatable TCP-throughput
test per IETF RFC 6349 standards, including
key performance metrics of TCP efficiency
and Buffer delay
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Viavi Advantage

TrueSpeed is a "one button” implementation
of RFC 6349 that runs on physical
instruments or VNFs and includes
differentiating features such as:

Interoperable between Viavi TBERD/
MTS, ONX, QT-600, software clients, and
integrated network-element VNFs

“TCP Doctor" provides expert diagnosis of
test results that can identify root cause of
poor TCP performance

Integrated traffic shaper is easy to use and
demonstrates TCP performance with and
without a shaper

Centralized server reporting, accessible via
Web interface (VNF only)
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Service Activation Test

Description

Viavi Advantage

TrueSpeed is a one-button
RFC 6349 implementation

Interoperable between
Viavi instruments and
VNFs

TCP Doctor - expert diag-
nosis of test results

Integrated traffic shaper
functionality

Centralized server report-
ing, accessible via Web
interface (VNF only)

The Keys to Speed for the RFC 6349 TrueSpeed
“One button” RFC 6349

RFC 6349 defines a structured sequence of
steps to properly test TCP throughput in a
repeatable manner

TrueSpeed runs on instruments at rates up
to 10 Gbps, and can be hosted on VNFs such
as Windows and Linux as well as actual
network elements

RFC 6349 defines the procedure and metrics
of a TCP throughput test; TrueSpeed uses
proprietary expert knowledge to decode the
results into actionable diagnoses

TCP performance is greatly affected by
network loss including policers and small
network queues. Traffic shaping is considered
a best practice to improve TCP performance
under these conditions, but many times

is not configured correctly or simply not
implemented

TrueSpeed VNF is a server-based RFC
6349 solution and enables centralized test
configuration, execution, and reporting

TrueSpeed RFC 6349 ensures repeatability
by removing almost all manual configuration
and executes all RFC 6349 test steps
automatically. The user simply needs to
enter the IP of the remote test point, CIR,
and then push Go.

The ability to run RFC 6349 tests between
instruments, PCs, servers, and network

elements provides unprecedented testing
scale and network performance isolation.

TrueSpeed provides an easy to understand
diagnosis of poor TCP performance problems
on both instrument and VNF products. The
diagnoses engine continues to evolve and is
customizable per specific customer network
best practices and expertise.

True Speed's integrated traffic shaper is easy
to use and demonstrates TCP performance
with and without a shaper. For a network
provider, the integrated traffic shaper

can prove that the provider's network is
configured as intended (with a policer for
example) and that the end customer must
activate traffic shaping to experience optimal
TCP performance.

Centralized reporting enables the collection
of historical data from tests executed by
field technicians using physical instruments
and by end customers using VNF clients. This
centralized reporting provides easy access to
the entire network operations team.

Even though RFC 6349 defines a structured sequence of steps to properly test TCP throughput in a repeatable
manner, the test process requires a certain level of TCP expertise. TrueSpeed automates all components of the RFC

6349 test including:

« (alculation of the Bandwidth Delay Product (BDP), determining the optimal TCP window size and connection number for the

throughput tests

« Single “chain” execution of all RFC 6349 steps including MSS, RTT, and throughput tests

e Upload and download tests are conducted in a single test execution
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The user must simply enter the IP address of the remote TCP instrument (or VNF) and enter the target CIR to
execute the RFC 6349 tests as shown in the screenshot below. Upon test completion, a simple dashboard result is
presented to the user and a detailed report is prepared on the instrument or even stored centrally on a VNF server
(see Centralized Reporting in subsequent section).

TrueSpeed Port 1: 10/100/1000 Eth Layer 4 TCP Wirespeed Term

ﬂn Truespeed Controls 1 Controls - -
Go To... a
g ==
i This sleE willl configure global settings for all subsequent TrueSpeed steps. This indudes the CIR (Committed Information Rate) and TCP Pass
we 9%, which is the percent of the CIR required to pass the throughput test.

¥/ Run Walk-the-Window Test ~ Automatically find MTU size

Total Test Time (s) 310

Local Remote
CIR (Mbps)
Type TOS 3 1000.00 Type | TOS =
TOS 000000 TOS 000000

Interoperable with Viavi Instruments and VNFs

TrueSpeed can be executed between Viavi physical instruments and at the time of this publication, the list of
compatible Viavi physical instruments is as follows:

e TBERD 5800 and TBERD 6000v2: Handheld Ethernet service instruments targeted to business services, mobile
operators, Ethernet backhaul, Enterprise customers

¢ ONX — Handheld Ethernet service instrument targeted to consumer services (cable, FIOS, etc.)
* QT-600 - Ethernet network probe that is located throughput various points in the network
e WiFi Advisor — Small device used to qualify consumer / business WiFi networks

In addition, Truespeed offers the powerful inter-operability between physical instruments and VNF servers. The
following diagram is an example of a TBERD/MTS physical instrument executing a TrueSpeed RFC 6349 test with a
TrueSpeed VNF server located within a provider's network.

The ability to test against a VNF server or even VNFs located within network elements (such as CPE, routers,
etc.) provides unprecedented segmentation testing throughout a multi-technology / multi-operator network
environment.
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TCP Doctor Diagnoses

RFC 6349 defines the procedure and metrics of a TCP throughput test with a feature called the “TCP Doctor” It
uses proprietary expert knowledge to decode the results into actionable diagnoses. TrueSpeed provides an easy to
understand diagnosis of poor TCP performance problems on both the instrument and VNF products.

For example, "down-shifts" in network speed refer to situations where a higher speed LAN connection is
transported over a lower speed WAN. In the following case, the enterprise data center LAN is 10 GigE and the
physical WAN connection is 1 GigE. The throughput attempted was 1000 Mbps (Layer 1) but the result was very
poor. TrueSpeed's TCP Doctor provides a clear description of the possible problem — in this case noting that the
inadequate interface buffer size or shaping was the source of the problem.

TrueSpeed Port 1: 10/100/1000 Eth Layer 4 TCP Wirespeed Term

TCP Throughput m
= I o =

Actual vs. Ideal ‘ Throughput Graphs ‘

A [HKupstream ||+ pownstream |

Transfer Metrics

_. TCP Efficiency
- . @ (%)
) Upstream test results may indicate:

99.85

Network buffer/shaper needs tuning

Network buffer/shaper needs tuning

ps
TCP retransmits were detected per RFC 6349 Actual L4 (Mbps) (7] Eiuffe;ﬁDday
(TCP Effidency %) and Buffer Delay % was high 466.94 (%)
enough to suggest buffering was inadequate.

This often occurs when a *down shift’ from ideatt4-(ivbps) 1.02
@ higher speed to lower speed interface occurs.

Consider increasing the size of lower speed
interface buffer or the shaper queue.

Integrated Traffic Shaper

As illustrated in the previous section, TCP performance is greatly affected by network loss including policers and
small network queues. The TrueSpeed diagnosis suggested that traffic shaping could improve performance and
the next logical step is to prove this conclusion to the end customer. This can be quite complicated since network
element configurations must be changed which could further cloud the testing situation.
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TrueSpeed's integrated, hardware-based traffic shaping function allows the provider to demonstrate the difference
in performance when traffic shaping is enabled, and provides definitive proof that the WAN can properly transport
end customer TCP traffic.

In the next example, an enterprise customer’'s LAN is 1 Gigk and the network provider's WAN transport was also 1
GigE. However, the enterprise customer purchased a 100 Mbps service but did not traffic shape to the 100 Mbps
policed rate before handing off traffic to the WAN. As a result, the performance was quite poor and the enterprise
customer blamed the network provider's WAN as the source of the problem.

The example below shows that with the integrated TrueSpeed traffic shaping function, the network provider could
show a similar result for Unshaped traffic (left side) and a perfect result for Shaped traffic (right side). Moreover,
the unshaped / shaped test is all part of the TrueSpeed "one button” approach to TCP testing. The shaping tests can
be configured to automatically execute during the single-test chain of execution.

iruespeea

‘E TCP Throughput
= a

Upstream Actual vs. Tdeal | Retransmission Graphs ‘ RTT Graphs ‘

Actual L4 (Mhis) Shaped Traffic Actual L4 (Mbis}
Ideal L4 (Mbps) Ideal L4 iMbisl

& TCP Efficiency (%)
98.46 100.00

& Buffer Delay (%) & Buffer Delay (%)
131 172

@) TCP Effidency (%)

@ 8 connection(s), each with a window size of 62000 bytes, were used to transfer a 20 MB file across each connection (160 MB total).

Centralized Server Reporting

TrueSpeed VNF is a server-based RFC 6349 solution and enables centralized test configuration, execution, and reporting. Centralized reporting
enables the collection of historical data from tests executed by physical instruments or VNF clients and provides easy, consistent access to the
various team members of the network operations groups.

An additional benefit of a TrueSpeed VNF server implementation is even more detailed TCP diagnoses of problems encountered during the test.
Since the TrueSpeed VNF server is intended for more experienced network operations team members, this level of diagnosis can greatly assist
in the rapid resolution of tough customer problems. The following report excerpt is from a TBERD/MTS-to-VNF server test and it illustrates the
detailed diagnoses that are provided to network operations staff.

Results Diagnosis

Upstream: FAIL - The throughput is less than 90% of the target
The throughput is less than 90% of target. Verify the client's test employed a PC directly attached to a
Gigabit port on the router terminating their access circuit, bypassed all Firewalls, TCP proxies, and network
appliances (which may impose constraints on packet switching, buffers, or TCP protocols), did not contend
with VPN client or anti-virus software (check the Client Process Snapshot at the end of the detailed report),
and check that the report shows no CPU constraints at their PC.
TCP Efficiency is low due to TCP Re-Transmits. This usually indicates a problem and conveys packet loss
and/or out-of-order TCP packets which (in the absence of excess load) may be caused by any of following:
— Policer drops in the PTT/ESP portion of the Ethernet WAN circuit due to a misconfigured policed rate
or excessively small policer burst size or improper shaping at the sending edge router.
— Duplex mis-match at any Ethernet circuit in the end-to-end path causing CRCs and/or collisions.
— Any other WAN or LAN errors, CRCs, overruns, etc. at any circuit in the end-to-end path.
— There may be a Firewall, VPN concentrator, or other network appliance in the path whose processing
imposes an additional constraint on the packet switching rate.
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When the originating TCP client is an end-user PC (Windows or Linux OS), the report contains information regarding the PC hardware
configuration as well as CPU/process level utilization. This is an enormous benefit to the network operations team since it can prove that TCP
performance issues may be due to the end customer's PC-level processing constraints.

In addition, because the reporting is centralized, an operator can easily share the information among functional groups and archive reports for
future reference as shown below (for cases where repeat customer problems occur).
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Conclusion

Ethernet service activation is your first step to ensure customer satisfaction. Service providers need to conduct service activation set up in a
cost-effective manner. Viavi's TrueSpeed solution for the RFC 6349 test provides an advantage in time, efficiency and accuracy to make your
service activation workflow as smooth and easy as possible.

For more details on Viavi test and measurement solutions, please go to viavisolutions.com
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