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Profiling vs. benchmarking vs.
microbenchmarking

* Profiling: Zjistovani co je pomalé (nebo rychlé)

* dotTrace, dotMemory, ANTS Profiler, PerfView, VS Profiling Tools, ...
* Benchmarking: Zjistovani jak dlouho to trvd (metrika)

e Stejny SW, rizny HW

e RUzné verze SW

* Microbenchmarking: Mereni konkrétniho malého kusu kédu



Neni hned treba...

* Premyslejte o architekture
* Pouzivejte rychlé algoritmy (big O)

* \olte spravné datoveé struktury
 List, hash tabulka, B tree, B+ tree, Red-black tree, ...

* Premyslejte o vyuziti pameéti

* |/O, caching, ...



Je (micro)benchmarking kodu jednoduchy?

var start = DateTime.Now;
method();

var duration = DateTime.Now - start;









Je (micro)benchmarking kodu jednoduchy?

* Presnost a latence méreni
 Warmup, cleanup

* (Ne)optimalizovany build
* (Ne)pripojeny debugger

* Optimalizace méreného kodu
* Inlining, hoisting, lowering, unrolling, ...

o JIT
« GC
* Tiered Compilation

* |zolace prostredi
* Power plan?

* Sbér a vyvhodnoceni méreni
* Modalita, odchylky, ...



Je (micro)benchmarking kodu jednoduchy?

static double Profile(string description, int iterations, Action benchmark) {
Process.GetCurrentProcess().PriorityClass = ProcessPriorityClass.High;
Thread.CurrentThread.Priority = ThreadPriority.Highest;
// warm up
benchmark();
var sw = new Stopwatch();
// clean up
GC.Collect(); GC.WaitForPendingFinalizers(); GC.Collect();
sw.Start();
for (var i = 0; i < iterations; i++) {
benchmark();
}
sw.Stop();

return watch.Elapsed.TotalMilliseconds;



Nastroje

* Lepsi je vyuzit hotoveé nastroje
* BenchmarkDotNet

* NBench, Measurelt, MS Xunit Performance, Lambda Micro
Menchmarking, Etimo.Benchmarks



BenchmarkDotNet

Knihovna pro benchmarking
* Abstrahuje komplexitu méreni, takze je mozné se soustredit jen na problém

Podpora pro rizné konfigurace
Windows, Linux, MacOS
x86/x64/...

LegacyJIT, RyulIT

GC flags

.NET, .NET Core, Mono, CoreRT, ...

Prezentace a validace vysledku
* Modalita a odchylky
* Grafy
e \ystupy
Diagnostika
* Alokace, instrukce, ETW/hardware counters, ...



BenchmarkDotNet

e Operation: spusténi merené metody

* |[teration: nekolik Operations

* Pilot: vybér pocCtu Operations

* OverheadWarmup, OverheadWorkload: méreni overhead BDN
e ActualWarmup: warmup mérené metody

e ActualWorkload: méreni

 VVysledek: ActualWorkload - avg(overhead)



BenchmarkDotNet

e Benchmark
e Baseline

* Params
* GlobalSetup, GlobalCleanup



BenchmarkDotNet

* Validators
* Jobs

* Diagnhosers
* Columns

* Exporters
* Loggers

* Analyzers



Demo & Fun



