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12 4 888Pointer 
to Start

Length

Capacity



type slice struct {

array unsafe.Pointer

len   int

cap   int

}

https://go.dev/src/runtime/slice.go


// var myslice []int -> nil

myslice := []int{} 

array = nil

len   = 0

cap   = 0



myslice = append(myslice, 11)

array -> [11]

len   = 1

cap   = 1



myslice = append(myslice, 22)

array -> [11]
копирование

-> [11, 22]

len   = 2

cap   = 2



myslice = append(myslice, 33)

array -> [11, 22]
копирование

-> [11, 22, 33,  _]

len   = 3

cap   = 4



<  256: 2x
>= 256: 1.25x + ¾* 256





a := make([]int, 17)

a = append(a, 1)

fmt.Println(len(a), cap(a))   // 18, 36



a := make([]int, 17)

a = append(a, 1)

fmt.Println(len(a), cap(a))   // 18, 36

b := make([]int, 18)

b = append(b, 1)

fmt.Println(len(b), cap(b))   // 19, 36



// class bytes/obj ...  objects   ...
1 8 1024
2 16 512
3 24 341
4 32 256
...
18 256 32
19 288 28
20 320 25 8 * 34 = 272 

288 / 8 = 36 
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a := make([]int, 17)

b := make([]int, 5)

// new len < 2 * old cap

c = append(a, b...)

fmt.Println(len(c), cap(c))   // 22, 36



a := make([]int, 17)

b := make([]int, 5)

// else new cap = new len

d := append(b, a...)

fmt.Println(len(d), cap(d))    // 22, 22
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var myslice []int
...
modify(myslice)

func modify(s []int) {

a1   -> [2, 1, 3, _]
len1 = 3
cap1 = 4

<- a2
len2 = 3
cap2 = 4



var myslice []int
...
modify(myslice)

func modify(s []int) {
sort.Ints(s)

a1   -> [1, 2, 3, _]
len1 = 3
cap1 = 4

<- a2
len2 = 3
cap2 = 4



var myslice []int
...
modify(myslice)

func modify(s []int) {
...
s = append(s, 4)

a1   -> [1, 2, 3, 4]
len1 = 3
cap1 = 4

<- a2
len2 = 4
cap2 = 4



<- a2
копирование в новый массив 

a2 -> [1, 2, 3, 4, 5, _, _, _]
len2 = 5
cap2 = 8

var myslice []int
...
modify(myslice)

func modify(s []int) {
...
s = append(s, 5)

a1   -> [1, 2, 3, 4]
len1 = 3
cap1 = 4





func pdqsort(data Interface, a, b, limit int) {
const maxInsertion = 12

...
for {

length := b - a

if length <= maxInsertion {
insertionSort(data, a, b)
return

}



func pdqsort(data Interface, a, b, limit int) {
const maxInsertion = 12

...
for {

length := b - a

if length <= maxInsertion {
insertionSort(data, a, b)
return

}



for i := range myslice {
if myslice[i] == searchTerm {

return true
}

}
return false
...

// one-liner!
if slices.Contains(myslice, searchTerm) {



words := []string{
"hello", "double", "bye", "triple",
"yes", "double", "triple", "triple“,

}

words2 := slices.Clone(words)

sort.Strings(words)
fmt.Println(words)

slices.Sort(words2)
fmt.Println(words2)



Uuid strings, len(words) = 1000, 10000 unique slices per experiment

BenchmarkSortInterface-8 92410 ns/op   24 B/op   1 allocs/op

BenchmarkSortGenerics-8  83616 ns/op    0 B/op   0 allocs/op



type StrSlice []string

func (x *StrSlice) Len() int { return len(*x) }

func (x *StrSlice) Less(i, j int) bool { ... }

func (x *StrSlice) Swap(i, j int) { ... }

sort.Strings((*StrSlice)(&words))



BenchmarkSortInterface-8    92410 ns/op  24 B/op   1 allocs/op

BenchmarkSortGenerics-8     83616 ns/op   0 B/op   0 allocs/op

BenchmarkSortInterface2-8   91850 ns/op   0 B/op   0 allocs/op
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bytes := []byte(myString)

str := string(myBytes)



•

bytes := []byte(myString)

str := string(myBytes)

• unsafe.Pointer()

•

•

https://github.com/kubernetes/apiserver/blob/706a6d89cf35950281e095bb1eeed5e3211d6272/pkg/authentication/token/cache/cached_token_authenticator.go#L263-L271
https://pkg.go.dev/unsafe#String


•

bytes := []byte(myString)

str := string(myBytes)

• unsafe.Pointer()

•

•

•

https://github.com/kubernetes/apiserver/blob/706a6d89cf35950281e095bb1eeed5e3211d6272/pkg/authentication/token/cache/cached_token_authenticator.go#L263-L271
https://pkg.go.dev/unsafe#String


str := “hello”

for i, b := range([]byte(str)) {
...

}



str := “hello”
...

key = []byte{0x41, 0x42}

if str < string(key) {
...

}



source = “hello world”

dest1 = source

dest2 = source[2:5]



var words = []string{
"hello", "double", "bye", "triple"}

var sum string
for i := range words {

sum += words[i]
}



var words = []string{
"hello", "double", "bye", "triple"}

var sum string
for i := range words {

sum += words[i]
}



var words = []string{
"hello", "double", "bye", "triple"}

var sum string
for i := range words {

sum += words[i]
}



var words = []string{
"hello", "double", "bye", "triple"}

var sum string
for i := range words {

sum += words[i]
}

sum = words[0] + words[1] + words[2] + words[3]



var words = []string{
"hello", "double", "bye", "triple"}

var sum string
for i := range words {

sum += words[i]
}

sum = words[0] + words[1] + words[2] + words[3]

sum = strings.Join(words, “”) // clever?!



func concatstrings(buf *tmpBuf, a []string) string ..

https://go.dev/src/runtime/string.go


func concatstrings(buf *tmpBuf, a []string) string ..

func concatstring2(buf *tmpBuf, a0, a1 string) string {
return concatstrings(buf, []string{a0, a1})

}

https://go.dev/src/runtime/string.go


func concatstrings(buf *tmpBuf, a []string) string ..

func concatstring2(buf *tmpBuf, a0, a1 string) string {
return concatstrings(buf, []string{a0, a1})

}

func concatstring3(...

func concatstring4(...

func concatstring5(...

https://go.dev/src/runtime/string.go


func walkAddString(n *ir.AddStringExpr, init *ir.Nodes) ir.Node {
...
if c <= 5 {
// small num of strings use direct runtime helpers.
fn = fmt.Sprintf("concatstring%d", c)

} else {
// large num of strings go to runtime as a slice.
fn = "concatstrings"
t := types.NewSlice(types.Types[types.TSTRING])

https://github.com/golang/walk/expr.go


func walkAddString(n *ir.AddStringExpr, init *ir.Nodes) ir.Node {
...
if c <= 5 {
// small num of strings use direct runtime helpers.
fn = fmt.Sprintf("concatstring%d", c)

} else {
// large num of strings go to runtime as a slice.
fn = "concatstrings"
t := types.NewSlice(types.Types[types.TSTRING])

https://github.com/golang/walk/expr.go


type Buffer struct {
buf      []byte
off      int
lastRead readOp

}

•

•



type Buffer struct {
buf      []byte
off      int
lastRead readOp

}

var buf bytes.Buffer ...
func NewBuffer(b []byte) ...

•

•



type Buffer struct {
buf      []byte
off      int
lastRead readOp

}

var buf bytes.Buffer ...
func NewBuffer(b []byte) ...

func (b *Buffer) Write*(...)
func (b *Buffer) Read*(...)
func (b *Buffer) Reset() 

•

•



func ConcatBuffer(words []string) string {

b := bytes.Buffer{}

for i := range words {
b.WriteString(words[i])

}
return b.String()

}



func ConcatBuilder(words []string) string {

var b strings.Builder

for i := range words {
b.WriteString(words[i])

}
return b.String()

}



● []byte 



● []byte

●



● []byte 
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● []byte 
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● []byte 
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● []byte 
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func ConcatSimple(words []string) string {

var accumulator string
for i := range words {

accumulator += words[i]
}
return accumulator

}



var pool = sync.Pool{
New: func() any { 

return &bytes.Buffer{} 
}

}



func ConcatPool(words []string) string {

// достаем объект, новый или переиспользуемый
b := pool.Get().(*bytes.Buffer)

...



func ConcatPool(words []string) string {

// достаем объект, новый или переиспользуемый
b := pool.Get().(*bytes.Buffer)

// не забываем положить обратно после
defer pool.Put(b)

...



func ConcatPool(words []string) string {

// достаем объект, новый или переиспользуемый
b := pool.Get().(*bytes.Buffer)

// не забываем положить обратно после
defer pool.Put(b)

// на всякий случай чистим (если переиспользуемый)
b.Reset()

...



func ConcatPool(words []string) string {
...

// кладем слова в буфер
for i := range words {

b.WriteString(words[i])
}
//создаем результирующую строчку
return b.String()

}



●

●
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●



func Read(input []string) []byte {

buffer := pool.Get().(*bytes.Buffer)
defer pool.Put(buffer)
buffer.Reset()

for i := range input {
buffer.WriteString(input[i])

}

return buffer.Bytes()  /// не-е-ет!
}

https://go.dev/play/p/9f2CM3V51h7


BenchmarkConcatSimple-8      222.3 ns/op  256 B/op    7 allocs/op

BenchmarkConcatBuilder-8      160.6 ns/op  248 B/op    5 allocs/op

BenchmarkConcatBuffer-8       140.3 ns/op  272 B/op    3 allocs/op

BenchmarkConcatSyncPool-8      66.65 ns/op  80 B/op   1 allocs/op

BenchmarkConcatBufInitSl1k-8   65.42 ns/op 80 B/op    1 allocs/op

BenchmarkConcatStringsJoin-8   64.82 ns/op   80 B/op    1 allocs/op

BenchmarkConcatLiteral-8       59.54 ns/op   80 B/op    1 allocs/op



BenchmarkConcatBufInitSl1k-8  2395 ns/op   20864 B/op    4 allocs/op

BenchmarkConcatBuffer-8       2264 ns/op   25088 B/op  6 allocs/op

BenchmarkConcatBuilder-8      2214 ns/op   22528 B/op    7 allocs/op

BenchmarkConcatSyncPool-8      553.0 ns/op 6533 B/op  1 allocs/op

BenchmarkConcatStringsJoin-8   507.3 ns/op 6528 B/op  1 allocs/op

BenchmarkConcatLiteral-8       496.5 ns/op  6528 B/op    1 allocs/op



BenchmarkConcatBuffer-8       6481 ns/op   22848 B/op 9 allocs/op

BenchmarkConcatBufInitSl1k-8  5929 ns/op   20864 B/op    4 allocs/op

BenchmarkConcatBuilder-8      5747 ns/op   24824 B/op   14 allocs/op

BenchmarkConcatStringsJoin-8  5703 ns/op   6528 B/op 1 allocs/op

BenchmarkConcatSyncPool-8     4190 ns/op    6529 B/op  1 allocs/op



BenchmarkConcatBuilder-8      58583 ns/op  285434 B/op  22 allocs/op

BenchmarkConcatBuffer-8       58457 ns/op 196544 B/op  12 allocs/op

BenchmarkConcatBufInitSl1k-8  56694 ns/op  194560 B/op  7 allocs/op

BenchmarkConcatStringsJoin-8  55969 ns/op  65536 B/op  1 allocs/op

BenchmarkConcatSyncPool-8     44972 ns/op   65566 B/op   1 allocs/op













// construct      and        print out

var a1 []int                 // []

a2 := []int{1, 2, 3}         // [1 2 3]

a3 := make([]int, 4)         // [0 0 0 0]

a4 := make([]int, 0, 4)      // []



var s1 []int

for i := 0; i < 1024; i++ {

s1 = append(s1, i)

}



s2 := make([]int, 0, 1024)

for i := 0; i < 1024; i++ {

s2 = append(s2, i)

}



s3 := make([]int, 1024)

for i := 0; i < 1024; i++ {

s3[i] = i

}



cpu: 11th Gen Intel(R) Core(TM) i7-1165G7 @ 2.80GHz

BenchmarkNewIntSliceSimple-8  3039 ns/op   25208 B/op   12 allocs/op

BenchmarkNewSlicePrealloc-8   1408 ns/op   8192 B/op     1 allocs/op

BenchmarkNewSliceZeroed-8     1371 ns/op   8192 B/op     1 allocs/op



cpu: 11th Gen Intel(R) Core(TM) i7-1165G7 @ 2.80GHz

BenchmarkNewIntSliceSimple-8  3039 ns/op   25208 B/op   12 allocs/op

BenchmarkNewSlicePrealloc-8   1408 ns/op   8192 B/op     1 allocs/op

BenchmarkNewSliceZeroed-8     1371 ns/op   8192 B/op     1 allocs/op



dst := src // нет!

dst := src[:]    // нет-нет!

dst := make([]int, len(src)) 

copy(dst, src)

var dst []uint64

dst = append(dst, src...)



numbers := []int{1, 2, 3, 2, 3, 3}

nset := make(map[int]void)
for _, n := range numbers {

nset[n] = void{}
}
i := 0
for n := range nset {

numbers[i] = n
i++

}
numbers = numbers[:i]  // unsorted, inplace …

struct{}{}?

type void struct{}
make(map[int]void)



// UNIX Shell:
// > cat words.txt | sort | uniq

numbers := []int{1, 2, 3, 2, 3, 3}

slices.Sort(numbers)
numbers = slices.Compact(numbers)



a := []int{1, 2, 3, 4}

a = append(a[:3], a[2:]...)
a[2] = 99

fmt.Println(a)                // [1 2 99 3 4]



a := []int{1, 2, 3, 4}

a = append(a[:2], a[3:]...)

fmt.Println(a) // [1 2 4]

// есть более разумный вариант, если не важна очередность



a := []int{1, 2, 3, 4}

copy(a[1:], a[:3])           // сдвиг влево
fmt.Println(a)               // [1 1 2 3]

copy(a[:3], a[1:])           // сдвиг вправо
fmt.Println(a)               // [1 2 3 3]



myslice = append(myslice, 1)



m := map[string]int{
“one”: 1, 
“two”: 2,

}

key = []byte{0x41, 0x42}
...
_, ok := m[string(key)]



mir := string( ( []rune("привет мир!") )[7:] )

fmt.Println(mir) // мир!

•

•



import "golang.org/x/exp/utf8string"

...

s := utf8string.NewString("привет мир!")

mir = s.Slice(7, s.RuneCount())

utf8string



BenchmarkSliceUtf8Simple-8   92.25 ns/op   16 B/op 1 allocs/op

BenchmarkSliceUtf8Lib-8       64.61 ns/op   0 B/op   0 allocs/op

BenchmarkSliceUtf8Simple10x-8 1132.00 ns/op 656 B/op   2 allocs/op

BenchmarkSliceUtf8Lib10x-8      368.80 ns/op    0 B/op   0 allocs/op


