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func Demo(slice []int) {
  slice = append(slice, 6, 6, 6)
  fmt.Println("ڍහӾᕮຎғ", slice)
}
func main() {
  //ਧԎӞӻڔᇆ
  slice := []int{1, 2, 3, 4, 5}
  Demo(slice)
  fmt.Println("ਧԎӾᕮຎғ", slice)
}
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හӾᕮຎғ [1 2 3 4 5 6 6 6]ڍ
ਧԎӾᕮຎғ [1 2 3 4 5]

1
2

//ਧԎӞӻڔᇆ
var slice []int
//unsafe.SizeofۑᚆғᦇᓒӞӻහഝਂٖࣁӾܛጱਁᜓय़ੜ
size := unsafe.Sizeof(slice)
fmt.Println(slice)
//෫ᦞڔᇆฎํވහഝ ᦇᓒᕮຎ᮷ԅғ24
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//path:Go SDK/src/runtime/slice.go
type slice struct {
  array unsafe.Pointer
  len   int
  cap   int
}
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var slice []int = make([]int, 10, 20)1

func makeslice(et *_type, len, cap int) slice {
  maxElements := maxSliceCap(et.size)
ჿ᪃կވෙlenฎڣ//  
  if len < 0 || uintptr(len) > maxElements {
    panic(errorString("makeslice: len out of range"))
  }
ჿ᪃կވෙcapฎڣ//  
  if cap < len || uintptr(cap) > maxElements {
    panic(errorString("makeslice: cap out of range"))
  }
  //໑ഝcapय़ੜ҅᭗ᬦmallocgcڠୌٖਂᑮᳵ
  p := mallocgc(et.size*uintptr(cap), et, true)
  //ਖ਼֢࣎ࣈԅٌӾӞӻᕮ֛౮ާᬬࢧ
  return slice{p, len, cap}
}
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var slice *[]int = new([]int)1

func newobject(typ *_type) unsafe.Pointer {
ᰒࢧୌٖਂᑮᳵ ଚᬬڠ//     
     return mallocgc(typ.size, typ, true)
}
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RრկӾᖫٟ&դᎱ҅ᬯฎٌ*ࣁզፗളݢRӾֵአ&҅ኜᛗ*ࣁԧ୩य़ጱඪ೮̶੦ٌฎ׀RӨ&֢ොᶎ҅*Rๅฎ*ࣁ
՜ಅ෫ဩ๕ٌᶱᙧጱ̶

RӨ&ጱ֢ғ*کᚆտၿ݊ݢวӾ҅࣋ইӥӞԶࣁ

܋ੴ᮱դᎱᚆ҅አ&๊ഘӞԶ*RդᎱ̶&ԏԭ*R҅অྲᖫԏԭ&̶
২*Rٖਂ*&ᚆӧ᪃҅ᛔ૩ಋۖᓕቘଫአٖਂ̶
ਫሿӞԶପጱ*R�:UDSSHU̶ྲই2UDFOH׀ጱ&ᇇ2&,҅֕2UDFOHଚ๚׀*Rᇇጱզ݊ᬳള'%ጱܐᦓᕡᜓ҅ࢩྌݝ
ᚆ᭗ᬦ۱ᤰ&ᇇ2&,ᇇጱොୗզ׀*Rݎᘏֵአ̶

ᗝկڹ

ᥝֵአ&*2ᇙ҅ᵱᥝਞᤰ&҈&ୌૡٍ᱾̶

եਞᤰғ\XP�LQVWDOO�JFFLQX[ӥਞᤰ*&&ֵ҅አ/PDF26ࣁ

�ZLQGRZVӥฎᵱᥝਞᤰ0LQ*:ૡٍ�KWWSࣁ��ZZZ�PLQJZ�Z���RUJ�GRNX�SKS̶

አސୌ&*2B(1$%/('ἕᦊฎࣈࣁአጱᇫா̶ސᰁ&*2B(1$%/('ᤩᦡᗝԅ�҅ᬯᤒᐏ&*2ฎᤩݒᦤሾहכᵱᥝݶ
ጱ҅୮Ի݉ୌ&*2ἕᦊฎᐬྊጱ̶

ᆐݸ᭗ᬦ�LPSRUW��&��ސݙአ&*2ᇙ̶

�̵��LPSRUW��&� �

ইຎࣁ*RդᎱӾڊሿԧ�LPSRUW��&�ڞݙᤒᐏֵአԧ&*2ᇙ҅ᔲ᪙ࣁᬯᤈڹݙᶎጱဳ᯽ฎӞᐿᇙྛဩ҅᯾ᶎ۱ތጱฎྋ
ଉጱ&դᎱ̶

୮Ꮯސ2*&כአጱఘ٭ӥ҅ᬮݢզࣁ୮ڹፓ୯Ӿ۱ތ&�&��ଫጱრկ̶
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᱾ളᴤྦྷጱ݇හԆᥝฎਧପկ༄ᔱ᪠ஆᥝ᱾ളጱପկ̶

package main

//զࣘဳ᯽ጱ୵ୗٟCդᎱ

/*
#include <stdio.h>
//Cڍහ໒ୗ
void Print()
{
 printf("ဩঅ~");
}
*/
import "C"

func main() {
  C.Print()
}
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&ᔄࣳ &*2ᔄࣳ *Rᔄࣳ

FKDU &�FKDU E\WH

VLQJHG�FKDU &�VFKDU LQW�

XQVLJQHG�FKDU &�XFKDU XLQW�

VKRUW &�VKRUW LQW��

XQVLJQHG�VKRUW &�VKRUW XLQW��

LQW &�LQW LQW��

XQVLJQHG�LQW &�XLQW XLQW��

ORQJ &�ORQJ LQW��

XQVLJQHG�ORQJ &�XORQJ XLQW��

ORQJ�ORQJ�LQW &�ORQJORQJ LQW��

XQVLJQHG�ORQJ�ORQJ�LQW &�XORQJORQJ XLQW��

ƊRDW &�ƊRDW ƊRDW��

GRXEOH &�GRXEOH ƊRDW��

VL]HBW &�VL]HBW XLQW

&)/$*6᮱҅ړ�'�᮱ړਧԎԧਡ�3257҅꧊ԅ����Ҕ�,�ਧԎԧ१կ۱ތጱ༄ᔱፓ୯̶

/')/$*6᮱҅ړ�/ਧԧ᱾ളପկ༄ᔱፓ୯҅�O�ਧԧ᱾ളᵱᥝ᱾ളOLEHYHQWପ̶
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҅Ӟᛱฎ᭗ᬦᡦጱŉ&Ŋ۱ᦢᳯ҅ྲই&�LQWଫ&ጱLQWᔄ̶ࣳݩRӾᦢᳯ&ጱᒧ*ࣁ

*RӾහ꧊ᔄࣳ&හഝᔄࣳचӤฎፘ֒ጱ҅զӥฎଫىᔮᤒ̶

ইຎ*Rࣁ᧣አ&ڍහ҅ᵱᥝփ᭓݇හᘏളݑᬬࢧ꧊҅᮷ᵱᥝᔄࣳഘ̶

// #cgo CFLAGS: -D PORT = 8080 -I./include
// #cgo LDFLAGS: -L/usr/local/lib -llibevent
// #include <libevent.h>
import "C"
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package main

//զࣘဳ᯽ጱ୵ୗٟCդᎱ

/*
#include <stdio.h>
//Cڍහ໒ୗ
int add(int a, int b)
{
 return a + b;
}
*/
import "C"
import "fmt"

func main() {
  a := 10
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ҁVOLFH҂̶

ਧԎڔᇆᕮ֛ғ

ֵአ&֢ٖਂᑮᳵғ

֢ڍහғ

ԅԧ֢ො҅զӤአෆࣳᬰᤈդᎱጱᄍᐏ҅ইຎԅԧڔᇆጱᭇአ҅ݢզአLQWHUIDFH^`̶

ፘ୮ԭෆࣳ҅አLQWHUIDFH^`֢ᵱᥝ᭗ᬦݍ឴ݐᔄࣳ꧊̶

  b := 20
  c := C.add(C.int(a), C.int(b))

  fmt.Println(c)
  fmt.Printf("%T\n", c)
  //౮Goෆࣳ
  fmt.Println(int(c))
}
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main._Ctype_int
30

1
2
3

type Slice struct {
  Data unsafe.Pointer //ӡᚆᰒᔄࣳ ଫCӾጱvoid*
  len  int            //ํපጱᳩଶ
  cap  int            //ํපጱᰁ
}
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#include <stdlib.h>
//ᬗञᑮᳵ ᬬࢧ꧊ԅ void* ᰒ
malloc(ਁᜓय़ੜ)
//᭄ےञᑮᳵ ਫሿڔᇆӾappendጱ֢ڍහ ᬬࢧ꧊ԅ void* ᰒ
realloc(ᰒ,ਁᜓय़ੜ)
//᯽නञᑮᳵ
free(ᰒ)
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//Create(ᳩଶ ᰁ හഝ)
func (s *Slice) Create(l int, c int, Data ...int)
//Print ڔܦᇆ
func (s *Slice) Print()
//Append ڔᇆ᭄ے 
func (s *Slice) Append(Data ...int)
//GetData ឴زݐᔰ GetData(ӥຽ)  ᬬࢧ꧊ԅint زᔰ
func (s *Slice) GetData(index int) int
//Search ັತزᔰ Search(زᔰ)  ᬬࢧ꧊ԅint ӥຽ
func (s *Slice) Search(Data int) int
//Delete ڢᴻزᔰ Delete(ӥຽ)
func (s *Slice) Delete(index int)
//Insert ൊزفᔰ Insert(ӥຽ زᔰ)
func (s *Slice) Insert(index int, Data int)
//Destroy ᲀྪڔᇆ
func (s *Slice) Destroy()
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var i interface{}
i=10//ݝඪ೮== !=

//ᔄࣳෙ  ฎचԭളݗᔄࣳහഝጱഘ
value,ok:=i.(int)
if ok{
  fmt.Println("ෆࣳහഝғ",value)
  fmt.Printf("%T\n",value)
}
ጱහഝᔄࣳݗളݐ឴ݍ//
t:=reflect.TypeOf(i)
fmt.Println(t)

ᔄࣳහഝጱ꧊ݗളݐ឴ݍ//
v:=reflect.ValueOf(i)
fmt.Println(v)
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//ᰒ֢ጱ؇ᑏ꧊
const TAG = 8
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/*
#include <stdlib.h>
*/
import "C"
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//Create(ᳩଶ ᰁ හഝ)
func (s *Slice) Create(l int, c int, Data ...int) {
  //ইຎහഝԅᑮᬬࢧ
  if len(Data) == 0 {
    return
  }
  //ᳩଶੜԭ0 ᰁੜԭ0 ᳩଶय़ԭᰁ හഝय़ԭᳩଶ
  if l < 0 || c < 0 || l > c || len(Data) > l {
    return
  }
  //ulonglong unsigned long long  ෫ᒧݩጱᳩᳩෆࣳ
  //᭗ᬦCդᎱᬗᑮᳵ ਂؙහഝ
  //ইຎञᑮᳵᬗ०ᨳ ᬬࢧ꧊ԅNULL ፘ୮ԭnil ٖਂ࣎ࣈᖫݩԅ0ጱᑮᳵ
  s.Data = C.malloc(C.ulonglong(c) * 8)
  s.len = l
  s.cap = c

  //౮ݢզᦇᓒጱᰒᔄࣳ
  p := uintptr(s.Data)
  for _, v := range Data {
    //හഝਂؙ
    *(*int)(unsafe.Pointer(p)) = v
    //ᰒ؇ᑏ
    p += TAG
    //p+=unsafe.Sizeof(1)
  }
}
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//Print ڔܦᇆ
func (s *Slice) Print() {
  if s == nil {
    return
  }

  //ਖ਼ӡᚆᰒ౮ݢզᦇᓒጱᰒ
  p := uintptr(s.Data)
  for i := 0; i < s.len; i++ {
Ӿጱහഝਂٖݐ឴//    
    fmt.Print(*(*int)(unsafe.Pointer(p)), " ")
    p += TAG
  }
}
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ےᇆ᭄ڔ//
func (s *Slice) Append(Data ...int) {
  if s == nil {
    return
  }
  if len(Data) == 0 {
    return
  }

  //ইຎႲےጱහഝ᩻ڊԧᰁ
  if s.len+len(Data) > s.cap {
    //ಘ꧌ᰁ
    //C.realloc(ᰒ,ਁᜓय़ੜ)
    s.Data = C.realloc(s.Data, C.ulonglong(s.cap)*2*8)
    //දݒᰁጱ꧊
    s.cap = s.cap * 2
  }

  p := uintptr(s.Data)
  for i := 0; i < s.len; i++ {
    //ᰒ؇ᑏ
    p += TAG
  }

  //Ⴒےහഝ
  for _, v := range Data {
    *(*int)(unsafe.Pointer(p)) = v
    p += TAG
  }
  //ๅෛํපහഝҁᳩଶ҂
  s.len = s.len + len(Data)
}
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ᔰز ꧊ԅintࢧᔰ GetData(ӥຽ)  ᬬزݐ឴//
func (s *Slice) GetData(index int) int {
  if s == nil || s.Data == nil {
    return 0
  }
  if index < 0 || index > s.len-1 {
    return 0
  }

  p := uintptr(s.Data)
  for i := 0; i < index; i++ {
    p += TAG
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  }
  return *(*int)(unsafe.Pointer(p))
}
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//ັತزᔰ Search(زᔰ)ᬬࢧ꧊ԅint ӥຽ
func (s *Slice) Search(Data int) int {
  if s == nil || s.Data == nil {
    return -1
  }

  p := uintptr(s.Data)
  for i := 0; i < s.len; i++ {
    //ັತහഝ  ᬬࢧᒫӞེزᔰڊሿጱ֖ᗝ
    if *(*int)(unsafe.Pointer(p)) == Data {
      return i
    }
    //ᰒ؇ᑏ
    p += TAG
  }
  return -1
}

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

ᔰ Delete(ӥຽ)زᴻڢ//
func (s *Slice) Delete(index int) {
  if s == nil || s.Data == nil {
    return
  }
  if index < 0 || index > s.len-1 {
    return
  }

  //ਖ਼ᰒݻᵱᥝڢᴻጱӥຽ֖ᗝ
  p := uintptr(s.Data)
  for i := 0; i < index; i++ {
    p += TAG
  }

  //አӥӞӻᰒଫጱ꧊ԅ୮ڹᰒଫጱ꧊ᬰᤈᩙ꧊
  temp := p
  for i := index; i < s.len; i++ {
    temp += TAG
    *(*int)(unsafe.Pointer(p)) = *(*int)(unsafe.Pointer(temp))
    p += TAG
  }

  s.len--
}
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//ൊزفᔰ Insert(ӥຽ زᔰ)
func (s *Slice) Insert(index int, Data int) {
  if s == nil || s.Data == nil {
    return
  }
  if index < 0 || index > s.len-1 {
    return
  }

  //᧣አ᭄ےොဩ
  if index == s.len-1 {
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    s.Append(Data)
    return
  }

හഝጱ֖ᗝفൊݐ឴//  
  p := uintptr(s.Data)
  for i := 0; i < index; i++ {
    p += TAG
  }
๛ੲጱᰒ֖ᗝݐ឴//  

  temp := uintptr(s.Data)
  temp += TAG * uintptr(s.len)

  //ਖ਼ݸᶎහഝׁེݸݻᑏۖ
  for i := s.len; i > index; i-- {
    //አڹӞӻහഝԅ୮ڹහഝᩙ꧊
    *(*int)(unsafe.Pointer(temp)) = *(*int)(unsafe.Pointer(temp - TAG))
    temp -= TAG
  }

ӥຽጱහഝفදൊץ//  
  *(*int)(unsafe.Pointer(p)) = Data
  s.len++
}
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//ᲀྪڔᇆ
func (s *Slice) Destroy() {
  //᧣አC  ᭇ᯽නञᑮᳵ
  C.free(s.Data)
  s.Data = nil
  s.len = 0
  s.cap = 0
  s = nil
}
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package main

import "fmt"

func main() {

  var s Slice
ᇆڔୌڠ//  
  s.Create(5, 5, 1, 2, 3, 4, 5)
  s.Append(6, 7, 8)
  s.Append(9,10,11)
  //ڔܦᇆ
  s.Print()

  fmt.Println("\nᳩଶғ", s.len)
  fmt.Println("ᰁғ", s.cap)

  //໑ഝӥຽ឴زݐᔰ
  value:=s.GetData(11)
  fmt.Println("꧊ғ",value)

  //໑ഝزᔰ឴ݐӥຽ
  index:=s.Search(666)
  fmt.Println("ӥຽғ",index)

ᔰزᴻڢ//  
  s.Delete(5)
  s.Delete(5)
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  s.Print()
  fmt.Println()

  //ൊزفᔰ
  s.Insert(8,666)
  s.Print()

  //sliceᲀྪ
  fmt.Println(s)
  s.Destroy()
  fmt.Println(s)

}
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