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Current state of ns-3

• Compatibility-wise
• Archs: x86/aarch64/power10

• Performance-wise
• Deltas since 3.36 

* With MinGW/gcc toolchain

*



• The SPEC CPU 
committee seeks to 
cover a wide variety 
of microarchitectural 
behaviors

• Helps future CPU 
designers guide their 
product choices

 “There are three types of lies: lies, damned lies, and statistics.” – Mark Twain

Candidate for SPEC CPU Benchmark 
Suite



• Behaves similarly to cloud and 
microservice workloads due to 
code, iTLB and iCache misses 
causing stalls

• It is a good candidate* for 
SPEC CPUv8 selection

ns3

Perf stat from Ampere Altra

* no promises and no guarantee of success

ns-3 is an outlier in terms of 
CPU front-end bottlenecks



An official score card, SPECrate 2017 Int SPEC CPU2017 benchmark descriptions



SPEC CPUv8 search program and development

• Predetermined run rules and requirements:
• 95% CPU bound, in user code (not kernel code, not in I/O)
• 95% time spent in source code (not standard libraries)
• Reproducible, verifiable equal work, verifiable results, etc, etc, etc

• Continuous integration exercises on multiple platforms



ns-3 application Instructions Runtime (s)¹

lena-radio-link-failure 62.5 billion 10.9

tcp-pacing 251 billion 60.7

dctcp-example 356 billion 63.1

wifi-mixed-network 359 billion 74.5

wifi-eht-network 337 billion 57.5

mobile-scenario² 394 billion 63.5

Total 1760 billion 330.3

¹ Runtimes from AMD Milan
² Custom LTE-based scenario

Selected workloads to represent ns-3



Win-Win for all parties involved

• Benefits to SPEC
• New workload in an 

important application domain 
(network simulation and 
modeling)

• Microarchitectural behaviors 
that are “off the charts”

• Cross-collaboration with 
another technical community

• Benefits to ns-3
• Broad testing across esoteric 

platforms and compilers
• Compliance with C++ standards
• Hardening of mainline source
• Learning about different tools, 

techniques and perspectives on how 
to profile code from professionals 
that build the hardware

• MSVC compatibility patches 
(upcoming MR)


