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Id: add one empty symbol into pe to make dumpbin works. lac7agg Wei Guangjing <vcc.163@gmail.com= Aug 10, 2011 at 9:09 AM
build: fixes for mingw-w&4 eeldfbd Wei Guangjing <vcc.163@gmail.com:= Jul 26, 2011 at 1:39 AM
Id: den't skip first 2 symbals in ldpe. some object files don't has file name symbaol. 0871af2 Wei Guangjing <vcc.163@gmail.com= Jul 26, 2011 at 12:25 AM
Id: fixes .bss for Idpe Teeladb Wei Guangjing <vcc.163@gmail.com:= Jul 24, 2011 at 12:21 AM
Id: fixes ldpe link with SXREF global values. 4e5el12e Wei Guangjing <vcc.163@gmail.com> Jul 23, 2011 at 9:21 AM
cgo: windows amd&4 port 9f63659 Wei Guangjing <vcc.163@gmail.com:= Jul 19, 2011 at 10:47 PM
net: windows/amd64 port 3505045 Wei Guangjing <vcc.163@gmail.com>  Jul 14, 2011 at 3:44 AM
runtime: stdcall_raw stack 16byte align for Wing4 aBe6091 Wei Guangjing <vcc.163@gmail.com= Jul 14, 2011 at 2:44 AM
debug/pe: fixes ImportedSymbals for Wing4. f340b3d Wei Guangjing <vcc.163@gmail.com> Jul 13, 2011 at 2:28 AM
windows: define and use syscall.Handle Fixes #1487 63bEbo4 Wei Guangjing <vcc.163@gmail.com= Jul 1, 2011 at 10:18 PM
runtime: windowsfamd&4 port f83600f Wei Guangjing <vcc.163@gmail.com:= Jun 28, 2011 at 3:37 PM
Id: fix link Windows PE _declspecidliimport) symbaol 9e2ffc3 Wei Guangjing <vcc.163@gmail.com= Jun 14, 2011 at 11:05 PM
8l: emit resources (.rsrc) in Windows PE. 2ad58d4 Wei Guangjing <vcc.163@gmail.com= May 25, 2011 at 7:53 PM
6l: fix emit windows dwarf sections b256358 Wei Guangjing <vcc.163@gmail.com= May 18, 2011 at 1:12 AM
Bl: pe fixes Bba4df2 Wei Guangjing <=vec.163@gmail.coms= Feb 18, 2011 at 7:58 AM
debug/pe: ImportedSymbols fixes 44beelf Wei Guangjing <vcc.163@gmail.com:= Feb 10, 2011 at 11:22 PM
fix windows build 6B606995 Wei Guangjing <vcc.163@gmail.com:= Jan 29, 2011 at 12:44 PM
8l: add PE dynexport a3120f6 Wei Guangjing <vcc.163@gmail.com:= Jan 27, 2011 at 9:26 PM
8l: fix Idpe sym name length == 8 strdup incorrect 3542189 Wei Guangjing <vcc.163@gmail.coms> Jan 27, 2011 at 9:26 PM
8l: emit DWARF in Windows PE. 17517 Wei Guangjing <vcc.163@gmail.com:= Jan 21, 2011 at 12:28 AM
cgo: windows/3B6 port 1aa2dB8 Wei Guangjing <vcc.163@gmail.com>  Jan 20, 2011 at 11:22 PM
6l: windows/amd64 port 3aecs51 Wei Guangjing <vcc.163@gmail.com=>  Jan 20, 2011 at 10:21 PM
net: implement windows timeout 25800 Wei Guangjing <vcc.163@gmail.coms Jam 20, 2011 at 3:49 AM
Fix windows build. e04ef?7 Wei Guangjing <vcc.163@gmail.com:= Dec 13, 2010 at 1:41 PM
8| : add dynimport to import table in Windows PE, initial make cgo dll work. 70deacs Wei Guangjing <vcc.163@gmail.com= Dec B, 2010 at 4:28 AM
net: add ReadFrom and WriteTo windows version. 95c341f Wei Guangjing <vcc.163@gmail.com=> Mov 23, 2010 at 12:01 AM
net: fix windows build 1lace8e Wei Guangjing <vcc.163@gmail.com:= Mov 6, 2010 at 11:08 AM
debug/pe, cgo: add windows support 035696¢c Wei Guangjing <vcc.163@gmail.com:= MNov 2, 2010 at 5:52 AM
8l: fix windows build. 77eb24c Wei Guangjing <vcc.163@gmail.com:= Oct 16, 2010 at 11:37 AM
syscall: implement WaitStatus and Wait4() for windows d3a2118 Wei Guangjing <vcc.163@gmail.com> Oct 12, 2010 at 12:42 PM
lipego: set g, m in thread local storage for windows 3886, BaG24fa Wei Guangjing <vcc.163@gmail.com> Sep 27, 2010 at 9:44 PM
implement windows version of LookupHost/Port/SRV adc13b1 Wei Guangjing <vcc.163@gmail.com>  Jul 29, 2010 at 12:58 PM

ion of Pipel) ad4fosd ji 6. m
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Cgo is not Go

https://dave.cheney.net/2016/01/18/cgo-is-not-go


https://dave.cheney.net/2016/01/18/cgo-is-not-go
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examples/hello-vl/main.go:

package main

import "C"

func main() {

C.puts(C.CString("{R%f, GopherChina 2018!\n"))
}

]

$ go run examples/hello-vl/main.go

{R%¥f, GopherChina 2018!
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import "C" R/REBH CGO

import "C" BIHERRIESCE

<stdio.h>

C.CString R IE Go FEFEF

C.puts i

JCIBES Bputsik *ﬁﬁu n

go Uud
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examples/hello-v2/main.go:

package main

import "C"

func main() {
C.SayHello(C.CString("Hello, World\n"))
}




CRIBRIR(E

examples/hello-v3/hello.h:

extern void SayHello(const char* s);

examples/hello-v3/hello.c:

void SayHello(const char* s) {
puts(s);

}

examples/hello-v3/main.go:
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examples/hello-v4/hello.h:

extern void SayHello(

examples/hello-v4/hello.go:

package main

import "C"
import "fmt"

func SayHello(s *C.char) {
fmt.Print (C.GoString(s))

}

o REINZENEIE const (BIART

e hello.c=>hello.go
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examples/hello-v5/hello.go:

package main

import "C"
import "fmt"

func main() {
C.SayHello(C.CString("Hello, World\n"))
}

func SayHello(s *C.char) {
fmt.Print(C.GoString(s))

}

C IES hixZs SayHello RREEIN R FET /O H
o H[OZE C 2O Go 1IES iz
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package main

import "C"
import "fmt"

func main() {
C.SayHello("Hello, World\n")
}

func SayHello(s string) {
fmt.Print(s)

e GoString th2—7 C F{JE
o Goly—t&BR] BAMCIERZ
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GohR TR BU TR I EE ML RITEET:

var p unsafe.Pointer = nil

var g uintptr = ulintptr(p)

ChRFTREM TR T FIEEILRITE T

void *p = NULL;

uintptr t g = (uintptr t)(p):;

e unsafe.Pointer Z Gofgtt M CIgTT LAY
T

e uintptr 2 Go 1 #E A 18T 3LHRAYFIT




unsafe g

type ArbitraryType int
type Pointer *ArbitraryType

func Sizeof(x ArbitraryType) uintptr
func Alignof(x ArbitraryType) uintptr

func Offsetof(x ArbitraryType) uintptr

Pointer: EI[O 4R i1Fes o/ A RIEZ EHITEFT R B LR

Sizeof: (BEFiXI N L = ANTF

Alignof: (BRI N L =X A TFF

Offsetof: Z544 AR BY 52 BV
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typedef void* Pointer;

sizeof (type or expression);
offsetof (type, member);
alignof (type-id);

e CIEITNZEMKIEFEHSAT
o sizeof @ REF, 1IENF Go H—2X

o offsetof 75, K

o alignof T4
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type reflect.StringHeader struct {
Data uintptr
Len int
}
type reflect.SliceHeader struct {
Data uintptr
Len 1int
Cap int

typedef struct { const char *p; GoInt n; } GoString;
typedef struct { void *data; GoInt len; GoInt cap; } GoSlice;

o reflect B17F X AVEFIFNCGOLE B AYCLE e 2 —ENAY
o GoString 1 GoSlice F1kER LM 2 F B




SLhk: int32 1 *C.char HHER(A)

int32 <=> *C.char

int32 uintptr unsafe.Pointer *C.char

Go Il'

Pint32 to uintptr _ !
LU

" uintptr to unsafe,Fointer

' o |
1 1 ;‘:Gn 1 1
: | ' unsafe.Pointer to *C.char _!
| : < C.char to unsafe Pointer |
' Go I.I '

A

uintptr to int32

I I
| |
:{ unsafe.Pointer to uintptr |
: :
| |
| |

int32 uintptr unsafe.Pointer *C.char
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X = int32(9527)
*C.char = (*C.char) (unsafe.Pointer(uintptr(x)))

*C.char
int32 = int32(uintptr(unsafe.Pointer(y)))
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=—75:int32 =>uintprt
% U:uintptr =>unsafe.Pointer
-
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uu

-unsafe.Pointer => *C.char
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X L=>"Y

7 unsafe.Pointer Y

|
: '

| X to unsafe.Pointer

Y __

| ' unsafe.Pointer to *Y >
|

|

|

|

" to unsafe Fointer

i |

unsafe,Fointer to "X | |
|

X unsafe.Pointer Y
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(*Y) (unsafe.Pointer(p))
(*X) (unsafe.Pointer(q))

el S
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)21 i \nr
duy dix

—+5: *X =>unsafe.Pointer
—_+:unsafe.Pointer => *Y
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[IX <=>[1¥Y

var ® []% var px "SliceHeader
var vy [1Y var py "SliceHeader

[IX and []Y to *reflectSliceHeader i. I

px = (*reflect,SliceHeader yunsafe. Pointer{&:x))
py = (*reflect.SliceHeader Xunsafe. Fointer{ &y)) -

TPy = TpX

<

! * * I
: copy *px to *py

y changed by *py I.

|
Y =X !

var ® []% var px "SliceHeader
var vy [1Y var py "SliceHeader
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var p []X
var g []Y

pHdr := (*reflect.SliceHeader) (unsafe.Pointer(&p))
gHdr := (*reflect.SliceHeader) (unsafe.Pointer(&q))

pHdr.Data = gHdr.Data
pHdr.Len gHdr.Len * unsafe.Sizeof(q[0]) / unsafe.Sizeof(p[0]

pHdr.Cap gHdr.Cap * unsafe.Sizeof(q[0]) / unsafe.Sizeof(p[0]

o FREY) B HEREBRISLED
reflect.SliceHeader
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func main() {

var a = []floate64{4, 2, 5, 7, 2, 1, 88, 1}
var b []int = ((*[1 << 20]int) (unsafe.Pointer(&a[0])))[:1le

sort.Ints(b)
}

o float64 BEIEEETS4F &= AR LS I
FRAE RN NINEINTD VAR R
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import "C"

func main() {
C.add(1l, 1)

}

e C.add B C EEINEIAIT)
e RARYEN Cfunc add BF




Goiff FHCER %% (B)

import "C"
import "fmt"

func main()
v, err := C.add(1l, 1)
fmt.Println(v, err)

{

o fE{RJCRRIENER T AT 2R [E{E
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{EfE errno, X error %




GoiRl FHCEAZER(C)

import "C"
import "fmt"

func main() {
_, err = C.seterrno(9527)
fmt.Println(err)




GoiF FHCERZN (D)

import "C"
import "fmt"

func main() {

Xy

¢:= C.noreturn()

fmtTPrintf("%#v\n", X)

o HZERIIAFREN—" void B REAYIR[EME

e X[

[BE: type

_Ctype void [0]byte
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main.go:

import "C"

func GoAdd(a, b C.int) C.int {
return a+b

ISR R
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add.h:

int ¢ _add(int a, int b);

add.c:

int c_add(int a, int b) {
return GoAdd(a, b)

}

o TECXHEHER cgo_export.h k{4t
o CXEWMTERI—TE, BN AR
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import "C"

func main() {
C.GoAdd (1,
C.c _add(2,

}

1)
2)

main.go:




S H GopR (D)

import "C"

func SayHello(s string) {
fmt.Print(s)

}

X

PR EIEY SRR GoF T &R
=879 GoString, £ _cgo_export.h XHE
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(£ Gostring KA ES|FE
~cgo export.h Xf&
o XEHMRIZUNEIFE SayHello FRENAIFERR?
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import

llcll

func SayHello(s string) {
fmt.Print(s)

}

e G01.10I8IN T GoString zLH!

h
. 3BERS

e GoString =ZFEXHIZEE, M GoString F
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wEEAH: Go=>C=>Go=>C(A)

import "C"

e go add proxy AGoEHHY GoAdd

.11



R A: Go=>C=>Go=>C (B)

¥

func main() {
C.c_add(1l, 1)
}

func GoAdd(a, b C.int) C.int {
return a + b

}

e Goomain=>(C:go add proxy=>Go0:GoAdd
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o NELEARFE: Go->C
o NEB IR IIE: C->Go
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package main

i 1

nocgo_1l.go

feo: generated fileds







PEREFAtAE: Go ->C

package main

import "C"

func main()
C.sum(1,

}

{
2)

l.C.sum=> Cfunc_ sum
2. runtime.cgocall
3. newthread: sum
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C.sumi(2, 3)

main.cgol.go _cgo_types.go runtime.cgocall main.cgo2.c _cgo_export.c
func maing) {
C.sumi2, 33
}
¥
func main() {

_Cfunc_sum(2, 31
}

[

¥

func _Cfunc_sumi(2, 3) double {
_cgo_runtime_cgocall{...)

return
1
[
¥
[_cgu_rumime_cgocall(...))
T +
double _cgo_xxx_Cfunc_sumi2, 3) {
return sumiz2, 3)
}
[
¥
[_cgo_runtime_cgocall(...))
|




RERERARTE: C > Go

sum.go

import "C"

func sum(a, b C.int) C.int {
return a + b

}

main.c:

int main() {
extern int sum(int a, int b);
sum(1l, 2);

return 0;




RERIERRTE: C > Go

1. c thread: sum

2.ctx = cgo runtime init done()
3. runtime/cgo/crosscall2

4. goroutine: cgoexp XXX sum

5. goroutine: cgowrap XXX sim

6. goroutine: sum

f.cgo release context(ctx)
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SRR C->Go

c call go func

_testmain.c _Cgo_export.c runtime/cgo/*.asm _cgo_types.go main.go
int maing) {
extern int sumfiint a, int k)
sumil, 2)
return 0
}
T
e .
¥

int sum(int po, int p1){
struct { int po, pl, r0; ja
_cgo_ctxt = _cgo_walt_runtime_init_done()
crosscall2i_cgoexp_xxx_sum, &a, 15, _cgo_ctxt)
_cgo_release_context(_cgo_ctxt)
return a.rQ

¥

[TEXT crosscaHZ(SB),NOSPLIT,$O)

[

func _cgoexp_xxx_sumia unsafe.Pointer, n int32, ctxt uintptr) {
i i= _CODEXPWrap_xxx_sum
_cgo_runtime_cgocallback
_CO0EX@Wrap_XXX_Sum,

!

func _cgoexpwrap o sumip0, pl) rd {
return sum(pd, ply
t

[
{lexport sum
func sumia, b Cint) C.int {
returna+ b
}
¥

¥

(TEXT (rnsstaHZ(SB),NOSPLIT,SO)

T
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SChk: €132 Cc.gsort

void gsort(

void* base, size t num, size t size,
int (*compare) (const void* a, const void* b)

) ;

e gsort N CIEEEMKZ
o Lﬂ%)\ TE X BV EE AR R £ 1T IR HE
o z:ﬁ ijoH}iZIKE’Jqsort

« Bin: B2 Z M, INEER]
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CHHqgsort

static int compare(const void* a, const void* b) {
return ( *(int*)a - *(int*)b );

}

int main() {
int values]|]
gsort(values,
return 0;

= { 42, 9, 101, 95, 27, 25 };

DIM(values),

sizeof(values[0]), compare);




GoHfYqgsort(A)

o gsort_proxy NGIR R %L
o NEECNZLEMPREN



GoFRRYqsort(B)

import "unsafe"
import "fmt"

func main() {
values := []int32{ 42, 9, 101, 95, 27, 25 };
C.gsort proxy(

unsafe.Pointer(&values[0]),
C.size t(len(values)),
C.size t(unsafe.Sizeof(values[0])),

)

fmt.Println(values)

T HEFGoZH
o INEECNEZLLIRPRER
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import "C"

func go gsort compare(a, b unsafe.Pointer) C.int ({
pa := (*C.int) (a)
pb := (*C.int) (b)
return C.int(*pa - *pb)

}

o NOIA~EIZIEN go_qgsort_compare ?
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import "C"

func main() {
values :=

[1int32{42, 9, 101, 95, 27, 25}

C.gsort(unsafe.Pointer(&values[0]),
C.size t(len(values)), C.size t(unsafe.Sizeof(values[O0
(C.gsort cmp func t)(unsafe.Pointer(C.go gsort compare




EANFELEREAZI(A)

import "C"

func go gsort compare(a, b unsafe.Pointer) C.int {
return go gsort compare info.fn(a, b)

}

var go _gsort compare info struct {
fn func(a, b unsafe.Pointer) C.int
sync.RWMutex

e go gsort compare info {RFHAELELEREUG

10N
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func main() {
values := []int32{42, 9, 101, 95, 27,

go _gsort compare info.Lock()

defer go gsort compare info.Unlock()

go _gsort compare info.fn = func(a, b unsafe.Pointer) C.int
pa := (*C.int) (a)
pb := (*C.int) (b)
return C.int(*pa - *pb)

}

C.gsort(unsafe.Pointer(&values[0]),
C.size t(len(values)), C.size t(unsafe.Sizeof(values[O0
(C.gsort cmp func t)(unsafe.Pointer(C.go gsort compare

« NTHRZE, FEMDIRF




R NF B LEBEREL(C)

func gsort(values []int32,

fn func(a, b unsafe.Pointer) C.int)

go_gsort compare info.Lock()
defer go gsort compare info.Unlock()

go _gsort compare info.fn = fn

C.gsort (

unsafe.Pointer(&values[0]),
C.size t(len(values)),

C.size t(unsafe.Sizeof(values[0])),
(C.gsort cmp func t)(unsafe.Pointer(C.go gsort compare

N

o B13% 1 GOhRZANHIqgsort Pl EY, 2 F5E A B LE BRI ZX
o NEB: RE#F11int32 EEIHA
o INE: LERZNURTANE
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func gsort(slice interface{}, fn func(a, b unsafe.Pointer) C.1i

sv := reflect.ValueOf(slice)
if sv.Kind() != reflect.Slice {
panic("not slice type")

}

go_gsort compare info.Lock()

defer go gsort compare info.Unlock()
go _gsort compare info.fn = fn

C.gsort(
unsafe.Pointer (unsafe.Pointer(sv.Index(0).Addr().Point
C.size t(sv.Len()), C.size t(sv.Type().Elem().Size()),
(C.gsort cmp func t)(unsafe.Pointer(C.go gsort compare

e AT EOBWABHHLE(ZEE
o JHIY reflect ZRIXENENAHI T FAVER
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B {CEEHERZN SR B (A)

func gsort(slice interface{}, fn func(a, b int) int) {

}

o ZZEsortBllessPREN: func (i, j int) int

o LRI R NEA Min, EC S BRI EE £
o ROIE¥ NS int =8
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func go gsort compare save base(base unsafe.Pointer) {
go_gsort compare info.base = uintptr(base)

}

var go _gsort compare info struct {
base uintptr
elemsize uintptr
fn func(a, b int) int
sync.RWMutex

e go gsort compare info IRIENNT elemsize {5

10N

o elemsize XJ M £N2H T Z AT A/
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func go gsort compare(a, b unsafe.Pointer) C.int ({
var (

base go _gsort compare info.base

elemsize go gsort compare info.elemsize

int((uintptr(a) - base) / elemsize)
int((uintptr(b) - base) / elemsize)

return C.int(go gsort compare info.fn(i, J))

g
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qsortEx R kR4~

func main() {

values := []int64{42, 9, 101, 95, 27,

gsort(values, func(i, j int) int {

return int(values[i] - values[j])

})
}

func gsort(slice interface{}, fn func(a, b int) int) {

}

. MRS BEEDERTBENCRIISH
o gsort SR BEBFE R, K3 BB
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qsort

i i
L -l !
go_gsort_compare_info.elemsize = sv.Type().Elem(}.Size() X
go_gsort_compare_info.fn = fn U(il I
i | void qsort_proxyf
X vioid™ base, size_t num, size_t size,
i int (*eompare)Xconst void* a, const void* b)
C.gsort_proxylcmp=go_gsort_compare)_ | [J{
- go_gsort_compare_save_base(base);
qsortibase, num, size, compare};
}
C.go_qgsort_compare_save_base I,
— callback go func
[ /export go_gsort_compare_save_base &
func go_gsort_compare_save_base(base unsafe.Pointer) {
go_gsort_compare_info.base = uintptribase)
}
var go_gsort_compare_info struct { go_qsort_compare_save_base
base  uintptr - = = =
elemsize uintptr
fn funcia, b int)int
sync. RWhiutesx
}
go_qsort_compara_save_base done L
loo
C.go_qgsort_compare
P callback go func B]
[ /export go_gsort_compare_save_base
func go_gsort_compare_save_base(base unsafe.Pointer) {
go_gsort_compare_info.base = uintptribase) - ge-gsort_compare
go_qsort_compare done oL
C.gqsort_proxy done
€O e i ;
?
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EHIEIT 55 (B)
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Figure 13.1. Holes in a struct.
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EF11%(B)

func main() {
p := intptr(getv())
v := *(*int) (unsafe.Pointer(p))
println(v)

}

func getv() *int {

var x = 42
return &x

o EAIXMN1ZTEME
o [RHA: getv IR[E]AY, x HBUERFAB RK, 1% 224K
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C ATEZEI Go NTE(B)

type VoidPointer uintptr

func NewVoidPointerFrom(p unsafe.Pointer) VoidPointer {
return VoidPointer (p)

}

func Malloc(n int) VoidPointer {
return VoidPointer(C.malloc(C.size t(n)))

}

func (p VoidPointer) Free()
C.free(unsafe.Pointer(p)

{
)

}

func (p VoidPointer) ByteSlice(n int) []byte {
return ((*[1 << 31]byte) (unsafe.Pointer(p)))[0:n:n]
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e go get arr ptr vl Go3LH, FIgEIR[EIGoNTF



GoAFImATEICHITE(B) - 02

func main() {

values := []int32{42, 9, 101, 95}

C.print array vl(
(*C.int) (unsafe.Pointer(&values[0])),

C.int(len(values)),

func go get arr ptr vl(arr *C.int, idx C.int) *C.int {
uintptr (unsafe.Pointer(arr))

p =
return p

base :=
(*C.int) (unsafe.Pointer(base + uintptr(idx)*4))

e gO run main.go

e GODEBUG=cgocheck=0 go run main.go



GoAfFIGATZEICAZ(C)

func go get arr ptr v2(arr *C.int, idx C.int) C.uintptr t {
base := C.uintptr t(uintptr(unsafe.Pointer(arr)))

p := base + C.uintptr t(idx)*4
return p

o {E ke e TR B, B S cgotuiliFa £t
o XA LT, IREINGoRNTFMEIE T




CRHEAFF B GoNTZE(A)

type ObjectId int32

var refs struct {
sync.Mutex
objs map[ObjectId]interface{}
next ObjectId

}

func init() {
refs.Lock()
defer refs.Unlock()

refs.objs = make(map[ObjectId]interface{})

refs.next 1000

o JEGoORNENRIRET AintZEELATid
o iIdERTEN, T EET




CHAFE GoATZ(B)

func NewObjectId(obj interface{}) ObjectId {
refs.Lock()
defer refs.Unlock()

id := refs.next
refs.next++

refs.objs[id] = obj
return id

}
func (id ObjectId) Get() interface{} {

refs.Lock ()
defer refs.Unlock()

return refs.objs[id]

=)
T
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CKHAFFHA GoNTZ(C)

func (id *ObjectId) Free() interface{} {
refs.Lock()
defer refs.Unlock()

obj := refs.objs[*id]

delete(refs.objs, *id)
*id = 0

return obj

FHid, k¥ S E3 RO EE
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CHERIFE GoNTE(D)

import "C"

func NewGoString(s *C.char) *C.char {
gs := C.GoString(s)
id := NewObjectId(gs)
return (*C.char) (unsafe.Pointer(uintptr(id)))

func FreeGoString(p *C.char) {
id := ObjectId(uintptr(unsafe.Pointer(p)))
id.Free()

o iIdEZEVEZEE oA —MAIEHIER
o ZLb: C++ARRthists B] A Z{Eid
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GOIRB)C+HITR: EF—TCHR

struct MyBuffer {
std::string* s _;

MyBuffer(int size) {
this->s = new std::string(size, char('\0'));

}
~MyBuffer() {

delete this->s_;
}
int Size() const {
return this->s ->size();
}
char* Data() {
return (char*)this->s ->data();

o (EXRBINBIINTR(FHNIHETE)
7= new/delete X 4&



Goihla)C++X&: C++RRER AR

int main() {

auto pBuf = new MyBuffer(1024);

auto data = pBuf->Data();

auto size = pBuf->Size();

delete pBuf;
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Goihla)C++338:: MR HCHIZIEL

int main() {
MyBuffer* pBuf = NewMyBuffer(1024);

char* data = MyBuffer Data(pBuf);

auto size = MyBuffer Size(pBuf);

DeleteMyBuffer (pBuf);

e new XEBEFRBEZEEN new REN

e Go A new B2 —"1EEYRZX




Goijhla)C++3T8:: CiEO

typedef struct MyBuffer T MyBuffer T;

MyBuffer T* NewMyBuffer(int size);

void DeleteMyBuffer (MyBuffer T* p);

char* MyBuffer Data(MyBuffer T* p);
int MyBuffer Size(MyBuffer T* p);

e MyBuffer T E—TERZIEM
o IR KE new/delete REEF
o —LJERE C REIXHE



Golh[a)C++3TZR: CHE 3L (01)

extern "C" {

}

struct MyBuffer T: MyBuffer {

MyBuffer T(int size): MyBuffer(size) {}
~MyBuffer T() {}

}:

MyBuffer T* NewMyBuffer(int size) {
auto p = new MyBuffer T(size);
return p;

}

o 35N MyBuffer T E—MERAIZGH
e YN, MyBuffer TE2— 1 EEAY C++ 3K, FEZE




Golh[a]C++3J &R: C¥Z 3L (02)

void DeleteMyBuffer (MyBuffer T* p) ({
delete p;

}

char* MyBuffer Data(MyBuffer T* p) {

return p->Data();
}
int MyBuffer Size(MyBuffer T* p) {
return p->Size();

}

o JEERHEENERHICREN
o p XN this




Goihn)C++3F8R: CERENZIGoRR %X (01)

import "C"

type cgo MyBuffer T C.MyBuffer T

func cgo NewMyBuffer(size int) *cgo MyBuffer T {

p := C.NewMyBuffer(C.int(size))
return (*cgo MyBuffer T) (p)

}

func cgo DeleteMyBuffer(p *cgo MyBuffer T) ({
C.DeleteMyBuffer((*C.MyBuffer T) (p))

}

¢ /\ZEjj J/1E__EE%’ZIJ=, Egﬁkﬂ\%_ﬂ,‘iﬁﬂlﬁﬁéﬁ’%
o XECCOMEM TIESHIXES D




Goihn)C++338R: CERENZIGoRR %X (02)

func cgo MyBuffer Data(p *cgo MyBuffer T) *C.char {
return C.MyBuffer Data((*C.MyBuffer T)(p))
}

func cgo MyBuffer Size(p *cgo MyBuffer T) C.int ({
return C.MyBuffer Size((*C.MyBuffer T)(p))

}




Goihla)C++IT5: A N GoIFER(01)

type MyBuffer struct {
cptr *cgo MyBuffer T
}

func NewMyBuffer(size int) *MyBuffer {
return &MyBuffer({
cptr: cgo NewMyBuffer(size),
}
}

func (p *MyBuffer) Delete() {
cgo DeleteMyBuffer (p.cptr)

}

« MEBLETERE GoIESHIERA T
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Goih[alC++IT&R: B13R I GoIT 5 (02)

func (p *MyBuffer) Data() []byte {
data := cgo MyBuffer Data(p.cptr)
size := cgo MyBuffer Size(p.cptr)
return ((*[1 << 31]byte) (unsafe.Pointer(data)))[0:int(size

func main() {
buf := NewMyBuffer(1024)
defer buf.Delete()

copy (buf.Data(), []byte("hello\x00"))
C.puts((*C.char) (unsafe.Pointer(&(buf.Data()[0]))))

« T REE THINNRE, M T HES—
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EFZE— 1 GoI R

type Person struct {
name string
age int

}

func NewPerson(name string, age int) *Person {
return &Person{name: name, age: age}

}

func (p *Person) Set(name string, age int) {
p.name, p.age = name, age

}

func (p *Person) Get() (name string, age int) {
return p.name, p.age

¢ STEREEIBH Go MR



3 PR CHE

typedef uintptr t person handle t;

person _handle t person new(char* name, int age);
void person delete(person handle t p);

void person set(person handle t p, char* name, int age);
char* person get name(person handle t p, char* buf, int size);
int person get age(person handle t p);

e A CEOMNAILE ?ﬁTEH?RﬁU_'_E’J Go X,
e person handle t XPUXRIEFT, REXU
e uintptr t XMLUIETT, (BENZIETT




GosLHCI K EN (A)

func person new(name *C.char, age C.int) C.person handle t {
id := NewObjectId(NewPerson(C.GoString(name), int(age)))
return C.person handle t(id)

func person delete(h C.person handle t) {
ObjectId(h) .Free()

}

func person set(h C.person handle t, name *C.char, age C.int)
p := ObjectId(h).Get().(*Person)
p.Set(C.GoString(name), int(age))

o GOXIRIEF W45 N person_handle t?



Go3LHCIZ K £X(B)

func person get name(h C.person handle t, buf *C.char, size C.
p := ObjectId(h).Get().(*Person)
name, := p.Get()

n := int(size) - 1

bufSlice := ((*[1 << 31]byte) (unsafe.Pointer(buf)))[0:n:n]
n = copy(bufSlice, []byte(name))
bufSlice[n] = 0

return buf

e person handle t WO[IA[R Go X RIFFT ?



GoCHNCIZ O HEN(C)

func person get age(h C.person handle t) C.int {

}

p := ObjectId(h).Get().(*Person)
_, age := p.Get()
return C.int(age)

e Go WRIFTTZn) ¥ =0 ?



extern "C" {

}

struct Person {
person _handle t goobj ;

Person(const char* name, int age) {
this->goobj = person new( (char*)name, age);

}

~Person() {

person delete(this->goobj );
}

e (AR BRERNAFTE—EA



ciZzOZlc++E(B)

void Set(char* name, int age) {
person set(this->goobj , name, age);

}

char* GetName(char* buf, int size) {
return person get name(this->goobj buf, size);

}
int GetAge() {

return person get age(this->goobj );

}

o X 2B C++ BRZHEZFHITIN
e HEEAZ!



int main()
auto p

{

new Person('"gopher", 10);

char buf[64];
char* name = p->GetName(buf, sizeof(buf)-1);
int age = p->GetAge();

printf("%s, %d years old.\n", name, age);
delete p;

return 0;




idFfi &this

truct Person {
static Person* New(const char* name, int age) {
return (Person*)person new( (char*)name, age);

}
void Delete() {

person_delete(person_handle t(this));

}

void Set(char* name, int age) {
person set(person handle t(this), name, age);
}
char* GetName(char* buf, int size) {
return person get name(person handle t(this), buf, siz

}

} i

o C++ HH E/‘] this ZI=IE1 Z ( . GOE’\]/EE,'\éﬁ)"
o this Fi—" KR4
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X3 B HRVE T (Go)

type Int int

func (p Int) Twice() int {
return int(p)*2

}

func main() {
var X = int(42)
fmt.Println(Int(x).Twice())

}

o NEEIIMIKB K, (NERBERAMAIT RAE
« Go NAERHERI=ERY
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X3 B HEIFEET (C++)

struct Int {
int Twice() {
const int* p = (int*) (this);
return (*p) * 2;

}

int main() {
int x = 42;
int v = ((Int*)(&x))->Twice();
printf("%d\n", v);
return O0;

o CHBVAEESM A AR FEEBIE class Z£H!
o C++ X E BRI RN EH L 24 E B EHY
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aN{el{E FHERSEE(A)

int

int

}

number add mod(int a, int b, int mod);

number add mod(int a, int b, int mod) {
return (a+b)%mod;

$ cd ./number
S gcc -c -0 number.o number.c
S ar rcs libnumber.a number.o

o cgomxZ{FAHgccldiEERmS

[ d

* A

AELCCHR B 1ibxxx .. af§ VIR ELY O] {



QN {o]{sE R %S (B)

import "C"

import "fmt"

func main() {
fmt.Println(C.number add mod(10, 5, 12))

}

e —IlnumberX\i%fElibnumber. alFE
e -L${SRCDIR}/numberigEHIZEIER X%
o LSBT ERZ(Id[H L 1EEE o) S




ANEERARISE - so g\

int number add mod(int a, int b, int mod);

int number add mod(int a, int b, int mod) ({
return (a+b)%mod;

}

cd ./number
gcc -shared -o libnumber.so number.c

o H43%AY 1ibnumber.so ] libnumber.a HM
e macOS ZEE % & DYLD LIBRARY PATH BT =

e Linux &

X & LD LIBRARY PATHHfIRT =



Qe {E RIS - dUILIETA

s number/number.def
LIBRARY number.dll

EXPORTS
number add mod

S ¢l /c number.c
$ link /DLL /OUT:number.dll number.obj number.def
S dlltool -dllname number.dll --def number.def --output-lib 1li

e MinGW B89 dllitool TERIM dIl Ak 1ibxxx.a

o def HFIEH dl SRS, T4 1ibxxx. a




;ZI] 1_.|l—.l' II:I:II Hglu\ﬁ

package main
import "C"

func main() {}

func number add mod(a, b, mod C.int) C.int {
return (a + b) % mod

}

S go build -buildmode=c-archive -0 number.a

° cgo‘ﬁ/ﬁ\ézﬂz—ﬂ\ number . h X4



e S HENSEE(A)

S go build -buildmode=c-shared -o number.so

o NSEMEHSENER A IVEN
e G0l.9 ZBIA 5 Windows

e Windows _Fj-}‘kﬁ$lu\§—: ’:'EJZZ\D,L,\FE_




;Z[I 1_.|l'r.l' II:|:lI BHIU\E(B)

go build -buildmode=c-archive

gcc -m64 -shared -o number.dll
lib /def:number.def /machine:x64

-0 number.a

number.def number.a

o ERFESE number a

e T number.aF

o VCHY lib ap <

TARdll

M dllE

- i number.lib X1{&
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o Linux FEZ— libc.so, [A)FAK
e Windows T8 Z> msvcrt.dll, [o]FRIEE = E
e Windows FgecHlveE & BHBISLIN

[

o FEANMVCESEIAYCIIE malloc T —IRATE
AIG1Ecgo C. free NTE, S EER

o cgo FTH T — 1" X148 *C.FILE
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ctypes: EFCiZ[(A)

package main

import "C"
import "fmt"

func main() {}

func SayHello(name *C.char) {

fmt.Printf("hello %s!\n", C.GoString(name))
}

go build -buildmode=c-shared -o say-hello.so main.go

o« ERAICIEONMSE




ctypes: EFC#%[(B)

import ctypes
libso = ctypes.CDLL("

SayHello = libso.SayHe

1llo

./say-hello.so")

SayHello.argtypes = [ctypes.c char p]
SayHello.restype = None

SayHello(ctypes.c char p(b"hello"))

S python3 hello.py

e Python3 =F

= =

=T

BES

o N I{E-

S b"hello"
py ZREIER




BT Pyl RiEO(A)

o WRAFRIER D UMIECIES E X
o RIRHIETFE gopkg




BETpryd R#O(B)

func PyInit gopkg() *C.PyObject {
return C.cgo PyInit gopkg()
}

func Py gopkg sum(self, args *C.PyObject) *C.PyObject {
var a, b C.int

if C.cgo PyArg ParseTuple ii(args, &a, &b) == 0 {
return nil

}
return C.PyLong FromLong(C.long(a + b))

S go build -buildmode=c-shared -o gopkg.so main.go

o RIRRYTSIEHENPIFHGoSLE)

o RIS EREZMIRIRE —E gopkg.so




I EIES 2

e CFLAGS/CPPFLAGS/CXXFLAGS
e | DFLAGS

e pkg-config

o BE X pkg-config

e go get P&

o Z P HEmainBlHRFH CRREX

o CGO_XXX_ALLOW HRAEZ%1(Go1.10)
e CC_FOR_goos_goarch(Go1.10)




CFLAGS/CPPFLAGS/CXXFLAGS

e CFLAGS REIEZE C{UhE(*.c)

o CPPFLAGS 18 C/C++ 14
(*.c,*.cc,*.cpp,* .CXX)

o CXXFLAGS REIEZE C++ 1AL
(* .cc,*.cpp,* .CXX)




LDFLAGS

o MM ENXBCHICH 27

o HHEERIEZVUIE B B2 (1dH SEAKEH 8]
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pkg-config

e #cgo pkg-config xxx FERRIFFEIZSEN

e |KIZIAA pkg-config xxx --cflags F 7R
X254

o K= pkg-config xxx --libs AR HER
S




pkg-config: bc X 1%

Name: XXX

Cflags:-I/usr/local/include
Libs:-L/usr/local/lib —1xxx2

e PKG_CONFIG PATHIEEE bc B X
e #cgo pkg-config xxx XM xxx.bc X{&
o Cflags NN ZmiEZ%

o Libs XJ [ 9IRS 2N




HE X pkg-config(A)

=L—R\

e PKG CONFIGIMETLZ =rR[{EEHE

2FE
o JENMIHYY —-cflags fll --1ibs

e macOS | pkg-config ~32 5 Python3

/

X pkg-config

MGG

e macOS T python3-config FHF4 i Python3 Z£X
» macOS T python3-config FERZEF cgo T FRA

o B, RIME: BE X pkg-config




func main() {
for := range o0s.Args {

== "——cflags" {

out, := exec.Command("python3-config", "--cflags

out = bytes.Replace(out, []byte("-arch"), []byte{}

out = bytes.Replace(out, []byte("1386"), []lbyte{},

out = bytes.Replace(out, []byte("x86 64"), []byte{

fmt.Print(string(out))

return

S
S

_r
if

}

if s == "--1libs" {
out, := exec.Command("python3-config", "--1ldflag
fmt.Print(string(out))
return

S go build -o py3-config py3-config.go
$ PKG CONFIG=./py3-config go build -buildmode=c-shared -o gopk




go get i}

e pkgA -> pkgB -> pkgC -> pkgD ->
e go get pkgA RHIfgo get {KFIHIE
e U1K go get pkgB RMGFSEHEFKTR




go get #%: WERMMANNREE
. KS‘Z%E“%%, TR1ER W
o {XE cgo, P IRB L gec

o {X#fi cgo, BE ﬁ@ﬁﬁ’lfﬁlz%—?%

o {x# pkeg-config, windows L i&H % i

o K% kg-config, % S RIRXT MY be X5

o (&SI BE XK pkeg-config, EEEIMUELEH

o {XHN swig, FHF %

BRI swig, RIS
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go get §i: FALH

$ go get github.com/chai2010/webp

o BERERIC/C++LEB, go get BT ML iR
e EYFIEAIEREC/CHXME, B ESIHEXH
o BEBITIHE C/C++ EERY B R 454
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CGO_XXX_ALLOW HREZ%E(Go1.10)

e CGO_CFLAGS_ALLOW/CGO_CXXFLAGS_ALLOW
e CGO_LDFLAGS_ALLOW

e gcc BY -fplugin PIIEAAZMBIHM
* 80 get Nef%ZziRiE
o HREXAIENITH




CC_FOR_goos_goarch(Gol1.10)

o cgo RXImIEMIEEgecin®
e [EU0 CC FOR darwin arm64 B iOS




B Z1h R

e SWIG
e Go Mobile



SWIG

func TestSayHello(t *testing.T) {
SayHello()

}

void SayHello() {

std::cout << "Hello, World!" << std::endl;

}

smodule hello

2inline %{
extern void SayHello();

5}

L

o 2/DEH—"TgoX14, BT go build ff & swig ai < -



Go Mobile [RIH

o 20
o S0
o 20

ang.org/x/mo
ang.org/x/mo

ang.org/x/mo
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https://github.com/golang/mobile/blob/master/bind/seq/ref.go
https://github.com/golang/mobile/blob/master/bind/objc/seq_darwin.go.support
https://github.com/golang/mobile/blob/master/bind/objc/seq_darwin.m.support
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https://golang.org/cmd/cgo/
https://blog.golang.org/c-go-cgo
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https://golang.org/src/runtime/cgocall.go
https://golang.org/misc/cgo/test/
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https://golang.org/misc/cgo/test/
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