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[lepen TeM KakK HayaTtb OTUS

Kakne MHCTpYMEHTbI NPO@UAMPOBaHNSA Bbl YXKe
ncnonbayerte?
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[MpodunmpoBaHume OTUS

C60p xapakKTepUCTUK paboTbl MPOrpamMMbl, TaKUX Kak BPEMS BbINOSHEHWUS OTAENbHbIX PparMeHTOB,
YMCNO BEPHO NPeEACKa3aHHbIX YC/TIOBHbIX MEPEX00B, YACNO KI3LL-MPOMaxoB U T.4.

NHCTpYMEHT, UCMofib3yeMbIN AN aHanusa paboTbl, HadbiBaloT Npodannepom
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BeHYMapKUHr OTUS

TecT NPoM3BOAUTENBHOCTU - KOHTPOJIbHASA 3aa4a, Heob6xoaMMas Ansa ornpeneneHns cpaBHUTENbHbIX
XapaKTepUCcTUK NPON3BOANTENIbHOCTU KOMMbIOTEPHON CUCTEMDbI.
https://ru.wikipedia.org/wiki/Benchmark_(computing)

beHumapkuHr B Go:
https://golang.org/pkg/testing/#hdr-Benchmarks
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https://ru.wikipedia.org/wiki/Benchmark_(computing
https://golang.org/pkg/testing/%23hdr-Benchmarks

BeHYMapKuHr (npuMep NporpamMmmbil) OTUS

func Fast() int {
acc := new(int)
for i := 0; i < 10; i++ {
acc2 := new(int)
*acc2 = *acc + 1
acc = acc2

}

return *acc

}

func Slow() int {
acc := new(int)
for i := 0; i1 < 1000; i++ {
acc2 := new(int)
*acc2 = *acc + 1
acc = acc2

}

return *acc
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BeHUMapKuHT (NnpuMep 6eHYMapKa) OTUS

exbench_test.go

import "testing"

func BenchmarkFast(b *testing.B) ({

for i := 0; i < b.N; i++ {
Fast ()
}
}
func BenchmarkSlow(b *testing.B) {
for i := 0; i < b.N; i++ {
Slow()
}
}
$ go test -bench=. -benchmem -cpuprofile=cpu.out -memprofile=mem.out .

https://golang.org/cmd/go/#hdr-Testing_flags
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https://golang.org/cmd/go/%23hdr-Testing_flags

BeHUMapKUHT (NapannenbHbI 3anyck) OTUS

var (
mu = sync.Mutex{}

)

func Fast() int {

acc := 0

for i := 0; i < 1000; i++ {
acc++

}

return acc

}

func Slow() int {
mu.Lock()
defer mu.Unlock()

acc := 0
for i := 0; i < 1000; i++ {

acc++

}

return acc
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BeHUMapKUHT (NapannenbHbI 3anyck) OTUS

exbenchpar_test.go

func BenchmarkParallelFast(b *testing.B) {
b.RunParallel (func(pb *testing.PB) ({
for pb.Next() {
Fast ()

}
})
}

func BenchmarkParallelSlow(b *testing.B) {
b.RunParallel (func(pb *testing.PB) {
for pb.Next() {
Slow()
}
})
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[Mpeannokauus slices n map OTUS

func Fast() {
const sz = 32000
a := make([]int, O0)
for i := 0; 1 < sz; i++ {
a = append(a, i)
}
}

func Slow() {
const sz = 32000
a := make([]int, 0, sz)
for i := 0; 1 < sz; i++ {
a = append(a, i)

}
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[lepencnonb3oBaHne 06BHEKTOB OTUS

package reuse
import "encoding/json"

type A struct {
I int
}

func Slow() {
for i := 0; i < 1000; i++ {
a := &A{}
json.Unmarshal ([ Jbyte("{\"i\": 32}"), a)

}

func Fast() {
a := &A{}
for i := 0; i < 1000; i++ {
json.Unmarshal ([ Jbyte("{\"i\": 32}"), a)
}
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strconv vs fmt OTUS

package fmtvsstrconv

import (
n fmt n
"strconv"

)

func Slow() string {
return fmt.Sprintf("%d", 42) // Reflection

}

func Fast() string {
return strconv.Itoa(42)

}
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strings vs regex OTUS

package stringsvsre

import (
llregexpll
"strings"

)
var re *regexp.Regexp

func Fast() bool {
return strings.Contains("Hello world of golang", "world")

}

func VerySlow() bool {
res, _ := regexp.MatchString("world", "Hello world of golang")
return res

}

func Slow() bool {
return re.MatchString("Hello world of golang")

}
func init() {

re, = regexp.Compile("world")
}
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StringBuilder OTUS

package stringbuilder
import "strings"

func Slow() string {

a :=

a += "1"
a += "2"
a += "3"
a += "4"
a += "5"
return a

}

func Fast() string {

builder := strings.Builder{}
builder.WriteString("1")
builder.WriteString("2")
builder.WriteString("3")
builder.WriteString("4")
builder.WriteString("5")
return builder.String()

}

func VeryFast() string {
return "1+ "2" + "3" + "4" + ll5||

} 16/ 35



sync.Pool OTUS

var pool = sync.Pool{
New: func() interface{} {
return &strings.Builder{}
by
}

func Slow() string {
builder := strings.Builder{}
builder.WriteString("Hello")
return builder.String()

}

func Fast() string {
builder := pool.Get().(*strings.Builder)
defer pool.Put(builder) // Try to comment it out!
builder.Reset ()
builder.WriteString("Hello")
res := builder.String()
return res
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CTPYKTYpbI C yKasaTessiMu Kak 4acTb map

const numElements = 10000000
var foo = map[string]lint{}

func timeGC() {
t := time.Now()
runtime.GC()
fmt.Printf("gc took: %s\n", time.Since(t))

}
func main() {
for i := 0; i < numElements; i++ {
foo[strconv.Itoa(i)] = 1
}
for {
timeGC ()

time.Sleep(l * time.Second)

[ep>xaTb B heap MHOro CTpYKTYyp C yKa3aTensamMmu Aoporo.

OTUS
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KoporeHepauus vs pednexkcus OTUS

package exjs
import "encoding/json"
var JsonExample = []byte("{\"I\": 10}")

//easyjson:json

type A struct {
I int

}

func StandardMarshal() {
a := &A{15}
json.Marshal (a)

}
func StandardUnmarshal () {

a := &A{}

json.Unmarshal (JsonExample, &a)
}

func EasyMarshal() {
a := &A{1l5}
a.MarshalJSON()
}

func EasyUnmarshal () {

a := &A{} 19 /35



[lepencnonb3oBaHue HTTP-coeaMHEHUI OTUS

var client = http.Client({
Timeout: 3 * time.Second,
Transport: &http.Transport{},

}
func Fast() ([]byte, error) {
resp, err := client.Get("https://api.vk.com/method/users.get")
if err != nil {
return nil, err
}
defer resp.Body.Close()
body, err := ioutil.ReadAll(resp.Body)
return body, nil
}
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Harpy3suyHoe TecTupoBaHue (wrk) OTUS

https://github.com/wg/wrk

$ wrk -c100 -d10s -t50 http://127.0.0.1:8080/
Running 33m test @ http://127.0.0.1:8080/
50 threads and 100 connections

Thread Stats Avg Stdev Max +/- Stdev
Latency 78.24ms 199.19ms 1.09s 91.29%
Req/Sec 64.80 45.40 370.00 70.79%

4017 requests in 2.42s, 0.89MB read
Socket errors: connect 0, read 4188, write 4, timeout 0
Non-2xx or 3xX responses: 4017

Requests/sec: 1657.77

Transfer/sec: 374.16KB
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https://github.com/wg/wrk

buébnunoteka net/http OTUS

package main

import (
" fmt n
"net/http"
)

func main() {

http.HandleFunc("/", func (w http.ResponseWriter, r *http.Request) {
fmt.Fprintf(w, "Hello, world!\n\n")
})

http.ListenAndServe(":8080", nil)
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bnonuoteka fasthttp OTUS

package main

import (
n fmt n
n logll

"github.com/valyala/fasthttp"
)

func main() {
h := requestHandler
h = fasthttp.CompressHandler (h)

if err := fasthttp.ListenAndServe("127.0.0.1:8080", h); err != nil {

log.Fatalf("Error in ListenAndServe: %s", err)

}

func requestHandler(ctx *fasthttp.RequestCtx) {
fmt.Fprintf(ctx, "Hello, world!\n\n")

}
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pprof - paboTaemM ¢ KOHCOJIbIO OTUS

dnar -x

$ go test -bench=. -benchmem -cpuprofile=cpu.out -memprofile=mem.out -x

$ go tool pprof 13 pprof console.test cpu.out
(pprof) list Slow
(pprof) list Fast

$ go tool pprof 13 pprof console.test mem.out

(pprof) alloc objects / alloc space / inuse objects / inuse_ space
(pprof) list Slow

(pprof) list Fast
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pprof - svg u web profiling OTUS

package main

import (
"encoding/json"
"fmt"
"net/http"
_ "net/http/pprof" // <- Turn on pprof

)

type Resp struct {
Status int

}

func handler(w http.ResponseWriter, r *http.Request) {
for i := 0; i < 1000; i++ {
resp := &Resp{200}
res, _ := Jjson.Marshal(resp)
fmt.Fprintln(w, res)

}
fmt.Fprintln(w, "Hello, world!\n\n")
}
func main() {
http.HandleFunc("/", handler)
http.ListenAndServe(":8080", nil)
}
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pprof - svg u web profiling OTUS

$ wrk -c100 -d2000s -t50 http://127.0.0.1:8080/
$ go tool pprof http://localhost:8080/debug/pprof/profile?seconds=5

$ go tool pprof http://localhost:8080/debug/pprof/goroutines
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flamegraph OTUS

go get github.com/uber/go-torch

git clone https://github.com/brendangregg/FlameGraph
cd FlameGraph

go-torch

v N -n
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OTUS

flamegraph

Flame Graph

| net/http.serverHandler.ServeHTTP
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TpencuHr OTUS

$ wrk -c100 -d2000s -t50 http://127.0.0.1:8080/
wget http://localhost:8080/debug/pprof/trace?seconds=5 -o trace.out

go tool trace trace.out
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[TpakTuKa OTUS

OnNTMMM3npyem nporpaMmmy
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Ha 3aHATUuK OTUS

° HayLIMﬂVICb nMMcaTtb 6eHLIMapKM
° V|3yLWIJ'IM OCHOBHbI€E noaxoabl K ontmMmn3aumn rmporpamMm B Go

° HaquﬂMCb NMoJib3oBaTbCA MHCTPYMEHTAMN I'IpOCI)VIJ'IMpOBaHMFI
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JlononHUTEeNbHOE YTEHMNE OTUS

e https://stephen.sh/posts/quick-go-performance-improvements

e https://dave.cheney.net/high-performance-go-workshop/dotgo-paris.html
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ttps://habr.com/ru/company/badoo/blog/301990/
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tps://habr.com/ru/company/mailru/blog/331784/

e https://habr.com/ru/post/443378/

e https://medium.com/a-journey-with-go/go-understand-the-design-of-sync-pool-

2dde3024e277
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https://stephen.sh/posts/quick-go-performance-improvements
https://dave.cheney.net/high-performance-go-workshop/dotgo-paris.html
https://habr.com/ru/company/badoo/blog/301990/
https://habr.com/ru/company/badoo/blog/324682/
https://habr.com/ru/company/mailru/blog/331784/
https://habr.com/ru/post/443378/
https://segment.com/blog/allocation-efficiency-in-high-performance-go-services/
https://medium.com/a-journey-with-go/go-understand-the-design-of-sync-pool-2dde3024e277

Bonpochbi?
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Onpoc OTUS

3anosiH1Te noXanymcra onpoc
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https://otus.ru/polls/4907/

Cnacub6o 3a BHUMaHue!




