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KaK MeHS CnblWHO U BUAHO?
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O yem 6yaemM roBOpUTb:

Onpegenenune n peanusaumsa nHTepgencos
BHYTpeHHAA CTPyKTypa uHTepdencos
OnpepeneHune Tuna sHadYeHUsa nHTepdenca
OnacHbIn n 6e3onacHbIn type cast
KoHcTpyKuui switch

[oe Mou generic-u?
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NHTepdenchl: onpeaeneHmne u peannsauyms OTUS

NHTepdeinc - aTo Habop MeTOA0B:

type Shape interface {
Area () floato4
Perimeter () floato64
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NHTepdencbl peannsytoTcst HEABHO OTUS

Dog yaosnetBopsieT uHTepdency Duck

type Duck interface {
Talk () string
Walk()
Swim ()

}

type Dog struct {
name string

}

func (d Dog) Talk() string {
return "AGGGRRRR"

}

func (d Dog) Walk() { 1}

func (d Dog) Swim() { }
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NHTepdencbl peannsyroTcsi HESIBHO OTUS

func quack (d Duck) {
print (d.Talk())
}

func main () {
quack (Dog{ })
}
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NHTepdencobl peannsytoTcst HEIBHO

type MyVeryOwnStringer struct { s string}

func (s MyVeryOwnStringer) String() string {

return "my string representation of MyVeryOwnStringer"

func main () {

fmt.Println (MyVeryOwnStringer{"hello"})
}

type Stringer interface {
String () string
}

// my string representation of MyVeryOwnStringer{}
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Tvn MoXeT peanns3oBaTb HECKONIbKO UHTEP(ENCOB: OTUS

type Hound interface {
Hunt ()

}

type Poodle interface {
Bark ()

}
type GoldenRetriever struct{name string}
func (GoldenRetriever) Hunt () { fmt.Println ("hunt") }

func (GoldenRetriever) Bark() { fmt.Println ("bark") }

func f1 (i Hound) { i.Hunt () }
func f2 (i Poodle) { i.Bark() }

func main () {
t := GoldenRetriever{"jack"}
f1(t) // "hunt"
£f2(t) // "bark"
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OpgHOMY nHTEepdency MoryT CoOoTBeTCTBOBaTb MHOIO TUMNOB OTUS

type Poodle interface {
Bark ()

}

type ScandinavianClip struct{name string}
func (ScandinavianClip) Bark() { fmt.Println ("bark") }

type ToyPoodle struct{name string}
func (ToyPoodle) Bark() { fmt.Println("bark™) }

func main () {
var t, sc Poodle

t = ToyPoodle{"jack"}
sc = ScandinavianClip{"jones"}

t.Bark() // "bark"
sc.Bark() // "bark"
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NHTepdencol OT US

e NHTepdenc — Habop MeToa0B, KOTOpPble Haf0 peannM3oBaTb, YTOObI YA0OBIETBOPUTL MHTepdency. KnroyeBoe CnoBo
interface.

type Stringer interface {
String () string
}

e Tun nHTepdenc — nepeMeHHas TMna nHTep@enc, Kotopasa cCoaepXmT 3Ha4YeHUe TMna, KOTopbl peannsyeTt NHTepdenc.

var s Stringer

11/ 58



NHTepdenchl: KOMNO3NLUS OTUS

NHTepdenc MOXeT BCTpanBaTb APYrovn nHTepdeinc, onpeaeneHHbIn Nonb3oBaTenen nnm UMNOpTUPyeMbI NPY NOMOLLM
qualified name

import "fmt"

type Greeter interface {
hello ()
}

type Stranger interface {
Bye () string
Greeter
fmt.Stringer
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NHTepdenchl: KOMNO3NLUS OTUS

[Mpumep m3 io:

// ReadWriter is the interface that groups the basic Read and Write methods.
type ReadWriter interface {

Reader

Writer

}

// ReadCloser 1s the interface that groups the basic Read and Close methods.
type ReadCloser interface {

Reader

Closer

}

// WriteCloser 1s the interface that groups the basic Write and Close methods.
type WriteCloser interface {

Writer

Closer
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NHTepdenchl: UMKINYecKne 3aBUCUMOCTH OTUS

type I interface {
J
i()

}

type J interface {
K

J 0
}

type K interface {
k()
I

interface type loop involving I
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NHTepdencol OT US

MMeHa MeTo0B HE AOJIXKHbI MOBTOPATbCA.

type Retriever interface {

Hound

bark () // duplicate method bark
}

type Hound interface {
destroy ()
bark (int)
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NHTepdenc MoXeT 6bITb MYCTbIM OTUS

TO €CTb HE cogepunXaTb HUKakKnx MeETOL0B:

interface{}

func Fprintln(w io.Writer, a ...interface{}) (n int, err error) {

}
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NHuTepdencnl: interface{} OTUS

func PrintAll (vals []interface{}) {
for , val := range vals {
fmt.Println(val)
}
}
func main () {
names := []string{"stanley", "david", "oscar"}
PrintAll (names)

func PrintAll (vals []interface{}) {
for , val := range vals {
fmt.Println(val)
}
}

func main () {
names := []string{"stanley", "david", "oscar"}
vals := make([]interface{}, len(names))
for i, v := range names { vals[i] = v }

PrintAll (vals)
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NHTepdencsl OTUS

e 3TO HaboOp cCUrHaTyp METOA0B

e KOTOpbIV peannsyeTcs HESIBHO

* WHTepdencbl MOryT BCTpaneaTb Apyrue nHTep@enceol

e MMEeHa MeTOA0B HE JOMKHbI MOBTOPATLCS

e MHTepdec MOXeT 6bITb NYCTbIM (HE UMETb METOAIOB), TAKOMY MHTepdeCY yaoBNETBOPSAET Nt060M TUN
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NHTep®denchl: UHTEPaKTUB OTUS

https://play.golang.org/p/U1V7tpVIQil
PeanusoBatb nHTepdenc Adult

19/ 58


https://play.golang.org/p/U1V7tpVl9iI

3Ha4yeHue Tuna nHTepdenc

COCTOUT U3 ANHAMMUYECKOro Tuna n 3HayeHus
Mbl MOX€EM UX CMOTPETb Npu NoMoLWmU %V U % T
type Temp int

func (t Temp) String() string {
return strconv.Itoa(int(t)) + " °C"

func main () {

var x fmt.Stringer
x = Temp (24)

fmt.Printf ("%v %$T\n", x, x) // 24 °C main.Temp
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CTaTn4yeckum n JUHaM4YeCcKuun Tunobl OTUS

...unun c nomowbro naketa reflect

import (
" fmt "
"reflect"

)

type MyError struct {}

func (e MyError) Error () string {
return "smth happened"
}

func main () {

var e error
e = MyError{}

fmt.Println(reflect.TypeOf (e) .Name()) // main MyError
fmt.Printf ("$T\n", e) // // main MyError
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3HayeHue Tuna uHteppenc OT

nil - HyneBoe 3HayeHMe AN NHTepdhencHoro Tuna

type Shape interface {
Area () floato4d
Perimeter () floato64

}

func main () {
var s Shape
fmt.Println ("value of s 1s", s)
fmt.Printf ("type of s is $T\n", s)

value of s is <nil>
type of s is <nil>
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3Ha4yeHue Tuna nHTepdenc OTUS

type Rect struct {
width floato4
height float64
}

func (r Rect) Area () floatod {
return r.width * r.height

}

func (r Rect) Perimeter () floato6d {
return 2 * (r.width + r.height)
}

func main () {
var s Shape
s = Rect{5.0, 4.0}
fmt.Printf ("type of s is $T\n", s) // type of s is main.Rect
fmt.Printf ("value of s is %v\n", s) // value of s is {5 4}
fmt.Println("area of rectange s", s.Area()) // area of rectange s 20
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3Ha4yeHue Tuna nHTepdenc OTUS

MNepeMeHHas Tuna nHtTepdenc | MoXeT NpUHMMAaTb 3HaYeHne N60ro TUNa, KOTOPbI peanusyeT nHTepdelic |

type I interface {
methodl ()
}

type Tl struct{}
func (T1l) methodl () {}

type T2 struct{}
func (T2) methodl () {}
func (T2) method2 () {}

func main () {
var i I = T1{}

i = T2{}
fmt.Println (i) //{}
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NHTepdencsl: nil OTUS

3HayeHne nHTepdencHoro TMna paBHoO nil Torga 1 TonbkKo Toraa, Koraa nil ero cratndyeckasa n AMHaMmuU4yeckas YacTu.

type I interface { M() }

type T struct {}
func (T) MO {}

func main () {
var t *T
if == nil { fmt.Println ("t is nil") } else {

fmt.Println("t is not nil")

}

var 1 I = t

if i == nil { fmt.Println("i is nil") } else {
fmt.Println("i is not nil")

t 1s nil
i is not nil
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3Ha4yeHue Tuna nHTepdenc OTUS

Y10 BbIBEAET NporpamMmma?

package main

import (
"j_O"
"log—"
"OS"
"strings"

)

func main () {

var r 1o.Reader

r = strings.NewReader ("hello")
r = io.LimitReader(r, 4)
if , err := io.Copy(os.Stdout, r); err != nil {

_log.Fatal(err)
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MpaBuna npuceaneaHuii (assignability rules): OTUS

o Ecnu nepemMeHHas peanusyeT nHtepdeinc T, Mbl MOXKeM NPUCBOUTL ee NepeMeHHol Tuna nHtepdeiic T.

type Callable interface {
f() int
}

type T int

func (£t T) f£() int {
return int (t)

}

var ¢ Callable
var t T
c =t

https://medium.com/golangspec/assignability-in-go-27805bcd5874
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NHTepdencol: npuceanBaHue OTUS

type I1 interface {
M1 ()

}

type I2 interface {
M1 ()

}

type T struct{}
func (T) M1() {}

func main () {
var vl Il
var v2 I2

= v2

T{}

vl

Ba/IMgHO?
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NHTepdencol: npuceanBaHue OTUS

CTpyKkTypa (BIOXXEHHOCTb) HE UMeeT 3HauyeHust - v1 1 v2 yaoBneTBopstoT I1, 12. Mopaaok MeToAoB TakXe He UMeeT 3HaYeHus.

type Il interface { MI1(); M2() }
type I2 interface { M1(); I3 }
type I3 interface { M2() }

type T struct{}

func (T) M1() {}
func (T) M2 () {}
func main () {
var vl Il
var v2 12

= v2

T{}

1
<
'_\
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NHTepdencol: npuceanBaHue OTUS

BanaHo?

package main

type Il interface { M1 () }

type I2 interface { M1(); M2() }
type T struct{}

func (T) M1() {}

func main () {
var vl Il
var v2 I2

= v2

T{}
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NHTepdencol: npucBanBaHus OT US

Y4T0, €CNIN Mbl XOTUM NPUCBOUTb NEPEMEHHON KOHKPETHOIO TUMa - 3Ha4YeHue Tuna u HTepdenc?

type I1 interface {
M1 ()
}

type T struct{}

func (T) M1() {}

func main () {
var vl I1 = T{}
var v2 T = vl
= v2

cannot use vl (type Il) as type T in assignment: need type assertion
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NHTepdencsl: type assertion OT US

X.(T) npoBepsieT, YTO KOHKPETHAA YacTb 3HaYeHUs X umeeT Tun T 1 x != nil

- eciim T - He mHTepderc, TO HNpoBepseM, YTO AOMHAMUUECKMUN TUI X 5T0 T
- eciim T - mHTepdeMc: TO NpoOBepsAeM, UYTO OMHAMUUECKUN TUII X eI'0 peajimsyerT

32/ 58



NHTepdencsl: type assertion OT US

var 1 interface{} = "hello"

s := 1i.(string)
fmt.Println(s) // hello

s, ok := i.(string) // hello true
fmt.Println (s, ok)

r, ok := i.(fmt.Stringer) // <nil> false
fmt.Println(r, ok)

f, ok := i.(float64) // 0 false
fmt.Println (£, ok)
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NHTepdencsl: type assertion OTUS

f, ok := i.(float64) // 0 false
fmt.Println(£f, ok)

f = i.(float64) // panic: interface conversion:

// interface {} 1is string, not float6c4
fmt.Println (£f)

npoBepKa TUna BO3MOXXHa TOJIbKO AJ1A MHTepcbeﬁca:

S 5
i := s.(int)
Invalid type assertion: s. (int) (non-interface type int on left)
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NHTepdencsl: type switch

MOX€EM 00beANHNTD NMPOBEPKY HECKOJIbKMX TUNOB B OAMH type switch:

type

type
func

type
type
func

func

func

I1 interface { M1() }

Tl struct{}
(T1) MI1I() {}

I2 interface { I1; M2() }

T2 struct{}
(T2) M1() {}
(T2) M2() {}
main () {
var v I1
switch v. (type) {
case T1:
fmt.PrintIn ("T1")
case T2:
fmt.Println ("T2")
case nil:
fmt.Println("nil")
default:
fmt.Println ("default")

}
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NHTepdencsl: type switch

KaK U B 06bIYHOM Switch MoOXeM 06beAUHATb TUMbI:

case T1, T2:

fmt.Println("T1 or T2")
}

n obpabatbiBaTb default:

var v I
switch v. (type) {
default:

fmt.Println("fallback")
}
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NHTepdencsl: type assertion & type switch OTUS

YTO-TO TaKoe NMponcxoanT B NMakeTe fmt:

type Stringer interface {
String () string
}

func ToString(any interface{}) string {

if v, ok := any. (Stringer); ok {
return v.String()

}

switch v := any. (type) {

case int:
return strconv.Itoa (v)

case float:
return strconv.Ftoa(v, 'g', -1)

}

return "??2°?"
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3Ha4yeHue Tuna nHTepdenc OTUS

peanusoBaTtb GyHKUMIO z0o https://play.golang.org/p/4zwgnijtDz_L
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https://play.golang.org/p/4zwgnjtDz_L

NHTepdencbl N3HYTPU OTUS

type Speaker interface {
SayHello ()
}

type Human struct {
Greeting string

}

func (h Human) SayHello() |
fmt.Println (h.Greeting)

}

var s Speaker

h := Human{Greeting: "Hello"}
s := Speaker (h)
s.SayHello ()
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Human{ }

s := Speaker(h)

itab
dala
itable(Speaker,Human)
Human{ } type(Human)
fun[0] =
(Human).SayHello 40/ 58




s := (interface{})(h)

type(Human)

data




NHTepdencol nsHyTpu: iface OT US

type iface struct {
tab *itab
data unsafe.Pointer

type itab struct { // 40 bytes on a 64bit arch
inter *interfacetype

_type * type
hash wuint32 // copy of type.hash. Used for type switches.
[4]byte

fun [1]uintptr // variable sized. fun[0]==0 means type does not implement inter.

https://github.com/teh-cmc/go-internals/blob/master/chapter2_interfaces/README.md
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NHTepdencbl nsHyTpu: benchmark OTUS

type Addifier interface{ Add(a, b int32) int32 }
type Adder struct{ id int32 }
func (adder Adder) Add(a, b int32) int32 { return a + b }

func BenchmarkDirect (b *testing.B) {
adder := Adder{id: 6754}
for 1 = 0; 1 < b.N; i++ {
adder.Add (10, 32)
}
}

func BenchmarkInterface(b *testing.B) {
adder := Adder{id: 6754}
for 1 := 0; 1 < b.N; i++ {
Addifier (adder) .Add (10, 32)
}
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NHTepdencbl nsHyTpu: benchmark OT US

go tool compile -m addifier.go

Addifier (adder) escapes to heap

=» addifier go test -bench=.

goos: darwin

goarch: amdo64

pkg: strexpand/interfaces/addifier

BenchmarkDirect-8 2000000000 0.60 ns/op
BenchmarkInterface-8 100000000 13.4 ns/op
PASS

ok strexpand/interfaces/addifier 2.635s
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NHTepdencsl: type assertion OTUS

interface type -> concrete type

type I interface {
M()
}

type T struct {}
func (T) MO {}

func main () {
var v I = T{}
fmt.Println (T (v))

cannot convert v(type I) to type T: need type assertion
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NHTepdencsl: type assertion

interface type -> interface type

type I1 interface {
M ()
}
type I2 interface {
M ()
N ()
}
func main () {
var v I1
fmt.Println(I2(v))

main.go:16: cannot convert v (type Il) to type I2:
I1 does not implement I2 (missing N method)
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NHTepdencsl: type assertion OTUS

type I1 interface {
M1 ()

}

type T struct{}

func (T) M1() {}

func main () {
var vl I1 = T{}
var v2 T = vl
= v2

cannot convert v (type I) to type T: need type assertion
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WHTepopencel: type assertion  OT

ansa 0ObIYHbIX TUMNOB:

type I interface {
M()
}

type T struct{}
func (T) M() {}

func main () {
var vl T
v2 = vl.

fmt.Printf ("$T\n", v2) // main.T

Ho—~ |l
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NHTepdencshl: type assertion gns KOHKpPeTHbIXTMINIOB ~ OT

NS UHTepdhencos:

type I interface {
M ()
}

type Tl struct{}
func (T1) M() {}
type T2 struct{}
func main() {

var vl I = T1{}

v2 := v1.(T2) // impossible type assertion:
// T2 does not implement I (missing M method)

fmt.Printf ("$T\n", v2)
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NHTepdencsl: type assertion Ans KOHKPETHbIX TUMOB OT US

ANHaMun4yeckmne 4aCctm He coBrnapgaroT:

type I interface {
M()
}

type Tl struct{}
func (T1) M() {}

type T2 struct{}
func (T2) M() {}

func main () {
var vl I T1
v2 := vl1.(T2)

= {}
(
fmt.Printf ("$T\n", v2)

panic: interface conversion: main.I is main.Tl, not main.T2
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NHTepdencsl: type assertion Ans KOHKPETHbIX TUMOB OTUS

MoxkeM NpoBepUTb, BbIMNOSIHUETCA NN NpuBeAeHUe nNpu nomoLum multi-valued type assertion:

type I interface { M() }

type Tl struct{}
func (T1) M() {}

type T2 struct{}
func (T2) M() {}

func main () {
var vl I = T1{}
v2, ok := vl1.(T2)
if lok {
fmt.Printf ("ok: %v\n", ok) // ok: false
fmt.Printf ("%v, $T\n", v2, v2) // {}, main.T2
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NHTepdencsl: type assertion gnsa MHTepdencos OTUS

type I1 interface { M() }
type I2 interface { Il; N{() }

type T struct{
name string

}

func (T) M() {}
func (T) N() {}

func main () {
var vl I1 = T{"foo"}
var v2 I2
v2, ok := vl1.(I2)
fmt.Printf ("$T %v %v\n", v2, v2, ok) // main.T {foo} true
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NHTepdencsl: type assertion gnsa u HTeppencos OTUS

type I1 interface {
M()
}

type I2 interface {
N ()
}

type T struct {}
func (T) MO {}

func main () {
var vl I1 = T{}
var v2 12
v2, ok := vl. (I2)
fmt.Printf ("S$T %$v S$v\n", v2, v2, ok) // <nil> <nil> false
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NHTepdencsl: type assertion gnsa u HTeppencos OTUS

nil Bceraa naHukyeT

type I interface {
M()
}

type T struct{}

func (T) M() {}
func main () {
var vl I
v2 := v1.(T)

fmt.Printf ("$T\n", v2)

panic: interface conversion: main.I is nil, not main.T
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NHTepdenChl: NOYTU OXXEHEPUKN OTUS

ecTb: map, slice, etc.
https://go.googlesource.com/proposal/+/master/design/go2draft-generics-overview.md
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NHTepdenChl: NOYTU OXXEHEPUKN OTUS

YT106bI peann3oBaTtb obuime aJiIf"oOpnUTMbl Mbl MO>XeM BOCINOJ1Ib30BaTbCAH MHTepd)eVICGMMZ

type Interface interface {
// Len is the number of elements in the collection.
Len() int
// Less reports whether the element with
// index i should sort before the element with index 7.
Less (i, j int) bool
// Swap swaps the elements with indexes 1 and j.
Swap (i, Jj int)
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NHTepdenChl: NOYTU OXXEHEPUKN OT US

type Person struct {
Name string
Age 1int
}
// ByAge implements sort.Interface for []Person based on
// the Age field.
type ByAge []Person

func (a ByAge) Len () int { return len(a) }
func (a ByAge) Swap (i, Jj int) { ali]l, alj] = aljl, ali] }
func (a ByAge) Less (i, J 1int) bool { return al[i].Age < al[j].Age }

people := []Person{
{"Bob", 31},
{"John", 42},
{"Michael"™, 17},
{"Jenny", 26},

}

sort.Sort (ByAge (people))
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Cnacunbo 3a BHMMaHue!

(- -
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