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An Analysis of Benchmarking Methodology
for Traffic Management
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Abstract

The Benchmarking Methodology Working Group (BMWG in IETF) will continue to produce a series of
recommendations concerning the key performance characteristics of internetworking technologies, or
benchmarks for network devices, systems, and services.

RFC 7640 discusses and defines a practical methodology for benchmarking the traffic management
capabilities of networking devices. Also, it defines the methods to characterize the capacity of the following
traffic management features in network devices: classification, policing, queuing/scheduling, and traffic shaping.

It provides a framework to conduct repeatable traffic management benchmarks for devices and systems.
And, this framework can also be used as a test procedure to assist in the tuning of traffic management
parameters of benchmark for devices and systems.
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E 1. IETF BMWG RFC
Table 1. I[ETF BMWG RFC

M5 8

RFC Benchmarking Methodology for Network
2544 Interconnect Devices
1999.3

RFC Benchmarking Methodology for LAN
2889 Switching Devices
2000.8

RFC |Methodology for ATM Benchmarking
3116 |2001.6

RFC Benchmarking Methodology for Firewall
3511 Performance
2003.4

RFC Methodology for IP Multicast
3918 Benchmarking
2004.10

RFC Benchmarking Basic OSPF Single
Router Control Plane Convergence
4061 5005 4

RFC [Pv6 Benchmarking Methodology for
5180 Network Interconnect Devices
2008.5

RFC MPLS Forwarding Benchmarking
5695 Methodology for IP Flows
2009.11

Benchmarking Methodology for
RFC |Link—State IGP Data—Plane Route
6413 |Convergence

2011.11

REC Methodology for Benchmarking Session
7502 |Initiation Protocol (SIP) Devices: Basic
Session Setup and Registration

$6F4% Traffic Management Benchmarking

A IETFlA Ade dsit #dd F8
RFC 41+ 3% 13 Z2t) g9E, 2994, 25
B 59 Aes S4ste PHRFC 2544, RFC
2889, RFC 518007 ATM(RFC  3116),
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I 2. Traffic management benchmark framework

Table 2. Traffic management benchmark . .
g - BSA(Burst Size Achieved)

H oy o e
5| g FE/MEEE - LP(Lost Packet)
Policer Individual Tests » Out-of-Sequence(OOS)
Policer Individual Tests * Packet Delay(PD)
1 |Policing Maximum Policers on Single Physical Port » Packet Delay(PDV)
Single Policer on All Physical Ports - Shaper Rate(SR)
Maximum Policers on All Physical Ports . Shaper Burst Bytes(SBB)
Queue/Scheduler Individual Tests . Shaper Burst Interval(SBI)
Testing Queue/Scheduler with Stateless Traffic
Testing Queue/Scheduler with Stateful Traffic 32 STATEFUL TRAFF'C ég D‘”EQ
Queue/Scheduler Capacity Tests TCPY EAo &A% sz =4 1E
Queue/
2
Scheduler Multiple Queues, Single Port Active = E]"ET-V’]' 7£D}
Strict Priority on Egress Port
Strict Priority + WFQ on Egress Port - TCP Test Pattern Execution Time
Single Queue per Port, All Ports Active (TTPSET)
Multiple Queues per Port, All Ports Active .
Shaper Individual Tests - TCP Efficiency
Testing Shaper with Stateless Traffic Transmitted Bytes - Retransmitted Bytes
Testing Shaper with Stateful Traffc [~ =7777777777====-mmmommomoomm e X 100
R T Transmitted Bytes
3 |Shaper Shaper Capacity Tests
Single Queue Shaped, All Physical All Ports - Buffer Delay
Active
Al Queues Shaped, Single Port Active Average RTT during transfer - Baseline RTIT
—————————————————————————————————————————— X 100
All Queues Shaped, All Ports Active Baseline RTT
4 |Concurrent Capacity Load
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- Main object size (Sm)

- Embedded object size (Se)

- Number of embedded objects per page (Nd)
- Client processing time (Tcp)

- Server processing time (Tsp)

HTTP Get
client . B Server(web) | Delay 100ms
200 OK

%l 2. stateful traffic pattern modeling
Fig. 2. Stateful traffic pattern modeling
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