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Software Performance?

- Execution speed

- Throughput
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The Software Development Life Cycle(aka SDLC)
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Performance feedback in the SDLC
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Problems

e Performance issues identified in production
e Experiments in production environments
e Dev!=0ps

e Costs



Shifting left

De_ve_lopmen‘t

Deploymen‘t

Movﬁ‘toﬁng J




The ideal workflow

e Performance checks as a testing flavour
e Block merging upon regression
e Reliable performance history

e Compare performance from anywhere



Requirements for the performance metric

e Consistent
e Repeatable

e Hardware agnostic



Measuring performance



The toy algorithm

def fibonacci(n: int) — int:
ifn s 1
return n
return fibonacci(n - 1) + fibonacci(n - 2)




Basic approach

[ JCN
import time

start = time.perf_counter()
fibonacci(10)

end = time.perf_counter()

elapsed_time = round((end - start) x 10*%x6, 3)
print(f"Elapsed time: {elapsed_time} ps")

time.time: system clock

time.perf_counter: high resolution timer

Elapsed time:

Elapsed time:

Elapsed time:

$ python main
Elapsed time:

$ python main.

$ python main.

$ python main.
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.84 ps

.869 ps

.054 ps

.041 ps




Stats to the rescue

( N
import time
samples = []

for i in range(100):
start = time.perf_counter()

fibonacci(10)
end = time.perf_counter()
samples.append(end - start)

mean = sum(samples) / len(samples)
mean_micros = round(mean * 10*x6, 3)
print(f"Mean: {mean_micros} ps")

$ python main.py
Mean: 12.46 ps

$ python main.py
Mean: 12.503 ps

$ python main.py
Mean: 13.343 ps

$ python main.py
Mean: 12.218 ps

~30% faster



Under the hood

Optimized

N\

Not optimized
/

10 12 14 16 18 20
le-5

Sample distribution

Solutions:

Warmup rounds

Disable garbage collection



Stats to the rescue(with warmup)

LN

import time, gc

o060

gc.disable() # Disable garbage collection
$ python main.py

# Warm up Mean: 12.46 ps
for i in range(1000):
fibonacci(10) $ i e o
# Measure > Mean: 12.408 ps
samples = []
for i in range(100): $ python main.py
start = time.perf_counter() Mean: 12.243 ps
fibonacci(10) : :
end = time.perf_counter()
samples.append(end - start) $ python main.py

Mean: 12.218 ps

mean = sum(samples) / len(samples)
mean_micros = round(mean * 10%%6, 3)
print(fMean: {mean_micros} ps") -

Improvements: more samples, conditional warmup, outlier
removal




Further improvements

- Conditional warmup

- Remove outliers

- More samples

- Disable the Garbage Collector



Frameworks

pytest-benchmark
airspeed velocity

pyperformance

def test_fibo_5(benchmark):
abenchmark
def _():
iterative_fibonacci(5)

def test_fibo_10(benchmark):
abenchmark
def _():
iterative_fibonacci(10)

def test_fibo_15(benchmark):
abenchmark
def _():
iterative_fibonacci(15)




In a Cl environment
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Time measurement for a Fibonacci sequence computation(runs from GitHub Action)



What else?




Performance monitoring counters

PMCs

cycles
instructions
branch-*
Ll-*
LLC-*

A\

CPU
1

Memory
Bus

o |

mem-load
mem-store




CPU Cache Architecture

Size Latency 4
ero W\ KCore #1 \
04KB 1ns 77 777
256KB 2.5ns
16MB 1ns
\_

45ns




Virtualization issue
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Simulated caches

Simulated CPU




Results with CodSpeed

36 us
27 ps
18 us

9 us

CodSpeed Measurement for a Fibonacci sequence computation(runs from GitHub Action)



Q¥ Pydantic

Data validation using Python type hints

O FastAPI oS RAY

Strawberry GraphQL

ORMs, ODMs, ...

V2 rewritten in Rust £

from datetime import datetime
from pydantic import BaseModel

class User(BaseModel):
id: int
name = 'John Doe'
signup_ts: datetime | None = None
friends: list[int] = []

external_data = {
tidvs '123Y,
'signup_ts': '2019-06-01 12:22°',
'friends': [1, 2, '3'],
}
user = User(xxexternal_data)
print(user.id)
#> 123
print(repr(user.signup_ts))
#> datetime.datetime(2019, 6, 1, 12, 22)
print(user.friends)
#> [1, 2, 3]
print(user.dict())

{
'id': 123,
'signup_ts': datetime.datetime(2019, 6, 1, 12, 22),
'friends': [1, 2, 3],
‘name': 'John Doe',
}



Demo



bep| oyment —_— Monitoring
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Performance reporting during development

7 Improve iterative fibonacci speed for big values (#4) V|S|b|l|ty fOf fUtU re d e I iVerieS

Merging Wimprove-iterative-fibo-speed into Fmaster

Commits
. Branches performance
IMPROVEMENTS REGRESSIONS UNTO No performance changes normally
1 0 7 [BASE] ©5c1c151 a month ago by arto4g
+11% ==

NEW DROPPED aster
0 0 Improve iterative fibonacci speed for... o

©7821d64 a month ago by art049 > N

N
0% b 3
No performance changes on PR... -
<
Benchmarks ©-05d2c85 a month ago by art049 N

" N . ' 0%
iterative_fibo_small

s E No perform: han PR.
tests/test_iterative_fibo.py::test_iterative... o performance changes on PR...
©8607178 a month ago by art049
iterative_fibo_big \ . +65%

tests/test_iterative_fibo.py::test_iterative...

codspeed bot
iterative_fibo_huge
CotSpeed Perormance Repor Supported languages

Merging #4 inprove-iterative-fibo-speed (487018 ) will
improve performances by 11.2%

Summary

& 1 improvements

X 0 regressions

V' 7 untouched benchmarks I S
& 0 new benchmarks

12 0 dropped benchmarks



Thank you!



