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NPU Architectures. Numerous and Diverse
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systematic approach to benchmarking

® A benchmarking methodol ogy




Benchmarking Methodology Goals

1. Provide a means to choose benchmarks that are

2. Provide a means to specify benchmarks whose results are
indicative of real-world performance

3. Aimsto provide benchmark results that are comparable
across network processors

Existing Approaches

Current pencnmearkKimng approacnes 1aCk Compiete

methodol ogles [NetBench, CommBench, NPForum EEMBC]

Example: do not specify network interface parameters

® M @1 have ad-hoc methods of benchmark selection
Example: EEMBC'sthree simple benchmarks
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Principles of our Methodology

specification

higher-layer
processing

Lower-layer processing,
Higher data rates




Choosing Benchmarks: A Network Equipment-Centric View
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Exposing Performance Bottlenecks

Benchmark kerndls

® Simple to implement
® Smpleto andyze

® May not expose performance bottlenecks




Exposing Performance Bottlenecks

Lookup Header Validate ExceptionProc. Queueing& 1/0 Misc.

Profile of IPv4 packet forwarding tasks

Exposing Performance Bottlenecks

Application-level Benchmarks

® Indicative of rea-world performance

® Requires profiling for detailed insight into
- pegformance 0000000000000




e Benchmark |mp ementations must be compar able across

NPUs

Our solution also considers the system:level environment

How do we define our system-level environment?

Control

Correction

Encryption

High-Speed

Backbone
WAN Packet otte \

Frame X over
Relay soNET

Management &
nting

L4-7Reuting




A Network Equipment-Centric View
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Typical Router Architecture

.
Line card A B®  Switch Fabric

> s d pOs  [is il Traffic (e 3 ser |4
ramer [ <« WY I < = Des pf

1

Back
plane

|
Line card B

i3 Ch
Pl Proc




NPU Interfaces
and Control IF

NPU
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System- Level Interfaces

Network
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Architectural Interfaces

Network Interface Parameters

Environment model must account for differencesin

Number of Max Bandwidth
L ow-end deployment Pote | Tvpeof Ports 0 Mbs

scenarios: 16 x Fast 16 Fast Ethernet 100 (1,600)
Ethernet 24 Fast Ethernet 100 (2,400)

Fast Ethernet 100 (4,800)
Gigabit Ethernet 1,000 (8,000)
[ Gigabit Ethernet 1,000 (16,000)
OC-3POS 155 (1,242)
0OC-12 POS 622 (2,488)
0OC-12 ATM 622 (2,488)
0OC-48 POS 2,488 (2,488)
0OC-48 POS 2,488 (9,953)
0C-192 9,953 (9,953)




Precise Specification

Functional Specification

. I .

Behavior P MIT’s Click Router Language
Executable De&:rl ption * Effective environment for network

. application devel opment
— Environment Specification < pgae

Network Interface *  Extensible

Traffic Mix and Load Distribution
Executable Description

Functional Correctness

. QuadityofResults

Applying our Methodol ogy

IPv4 Packet Forwarding
Network Address Port Translation
Multiprotocol Label Switching

> Joped Click impl .

Implemented benchmarks on the 1 XP1200




| XP1200 |Pv4 Results

IPv4 Packet Forwarding

64 65 512

Traffic Mix

BMWG

errormance reaucton: urrer alignmen

| XP1200 NAPT Results

Network Address Port Translation

512
Traffic Mix

NAPT: Simpler processing, efficient use of hash unit




| XP1200 MPL S Results

Multi-Protocol Label Switching

512
Traffic Mix

—_Simplest processing, highest throughpu

» Captured functionality and environment

Created precise specifications and implementations with

the help of Click

* Have yet to demonstrate comparability and indicativeness




Future Work

Develop specifications for the remainder of our benchmark




