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KakK MeHS CNbIWHO U BUAHO?
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[1naH 3aHATUA OTUS

BBeneHune

CTpyKTypa uHTepgdencon

Pednekcua Ha ypoBHe A3blKa, type switch

Ncnonb3oBaHue naketa reflect

Type u Value

unsafe.Pointer
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Pednekcus OTUS

MpumMep pednekcumn: BO3MOXHOCTb paboTbl C NepeMeHHbIMYK (BKIKOYas TUM U Apyrue CBONCTBA) B
paHTanme.

Pednekcus B Go:
e Ha YpOBHe fA3blKa

e B llaKeTe reflect

[IpMMepbl UCNONb30BaHUA pedneKcuu:

e encoding/json U encoding/xml

e text/template U html/template
e https://github.com/kelseyhightower/envconfig

5/ 31


https://github.com/kelseyhightower/envconfig

Korga Hy)xHa pednekcuma? OTUS

o [1ns paboTbl C TUNAMU, KOTOPble He YA0B/IETBOPAOT OAHOMY UHTEpdency

o [1na paboTbl C AaHHbIMW, KOTOPbIE HE ONpeeneHbl BO BPeMS KOMMUAALINK
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MuHycCbI pednekcum OT US

bonee quCTBMTeﬂbeIVI KOA. Y3HaeM 06 oLmnbKe He BO BpeMA KOMMUIALNUN, a TOJIbKO B paHTaMMe

B Kozie HeT nHdopMaLMKM O TUMNax: CTaTUY4EeCKMe aHann3aTopbl HE MPUMEHUMDI

Hy>xHa AononHuTenbHas 4OKMyeHTaums (CIMWLKOM MHOTO interface{} , He BCerfaa NoOHATHO, YTO
MMEHHO TaM XAyT)
CkopocCTb
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NHTepdencol OTUS

Kaxxgast nepeMeHHas B Go o61aaeT CTaTUYECKUM TUMOM, NePEMEHHbIE PasHbIX TUMOB HeJb3S
npuceamBaTb (B 60/bLLUMHCTBE C/y4YaeB)

type MyInt int
var i1 int

var j MyInt
j = i // ommbka KOMIUJISLMAA
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NHTepdencol OTUS

OAHaKO Mbl MOXEM MPUCBOUTL MEPEMEHHYIO TUMA T MepeMeHHON Tuna uHTepdenc I ,ecnu Tun T
peannayeTt MeToAbl I .

var fh *os.File = os.Open('bla.txt")
var rw io.ReadWriter = fh

var r io.Reader = rw

var any interface{} = r

any = []1int{0}

g nepeMeHHON r :
e CTaTM4YeCKUM TUM - io.Reader

e IMHAMWYECKUUN TUM - *os.File
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BHYTpPeHHAS CTPYKTypa MHTEP(HENCOB OTUS

[lepeMeHHasn Tuna nHTepdenc npeacTaBnseT cobon napy

// src/runtime/runtime2.go

type iface struct {
tab *itab // ajpec TaGMUIBI METOMIOB
data unsafe.Pointer // ajpec 3HaYEHUS

}

type itab struct {
inter *interfacetype // tun untepderiica
_type * type // TN 3HAYEHUS
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BHYTpeHHSASA CTPYKTYypa nHTephencoB

s 1= Stringer(b)

tab

data
Stringer
itable(Stringer, Binary)
) . e(Binary,
200 lype yp ( Y)
Binary
fun[0]] = (*Binary).String
itable

(in C) Itab

OTUS
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BHYTpPeHHAS CTPYKTypa MHTEP(HENCOB OTUS

B cnyyae ¢ nycTbiM nHTepdeincoM ( interface{} ) CTPYKTYpa eLle NpoLLe

// src/runtime/runtime2.go

type eface struct {
_type * type // THIl 3HAYCHUS
data unsafe.Pointer // ajpec 3HauyeHus

}

any := (interface{})(b)

type| ¢ rype(Binary)
data

interface{}

200

Binary
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Pednekcunsa Ha ypoBHe s13blKa OTUS

Pednekcus - 3To BO3MOXXHOCTb B MporpamMmMe UccrieioBaTb U U3MEHSATb CBOKO CTPYKTYPY (B YaCTHOCTH
NepeMeHHbIe) Ha 3Tane BbIMNOJIHEHUS.

HeKOTOpre BO3MOXHOCTU BblHECEHbLI Ha YPOBEHb A3blKa

Hanpumep type assertion

var r io.Reader
var £ *os.File

f, ok = r.(*os.File)
Nnwn type switch

switch v := i.(type) {
case int: // here v has type int
i=v +1
case string: // here v has type string
i=v+ "1"
default: // no match; here v has the same type as i

}
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[MakeT reflect OTUS

[NlakeT reflect B Go npeactaBnsieT APl gns paboTbl ¢ NnepeMeHHbIMU 3apaHee HEM3BECTHbIX TUMOB.
MounTtaTth: https://blog.golang.org/laws-of-reflection
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https://blog.golang.org/laws-of-reflection

reflect.Value

3HayeHUs TUNa reflect.value NPEACTABAT CO60M NPOrpaMMHYIO 06EpPTKY Ha, 3HaYeHUEM

NPON3BOJIbHOW NEepeMEHHOMN.

var 1 int = 42

var s = struct{string; int}{"hello", 42}

Kakne MeToabl eCTb Yy reflect.value ?

value.Type() reflect.Type
value.Kind() reflect.Kind

value.Interface() interface{}
value.Int() inté64
value.String() string

value.CanSet() bool
value.SetInt(int64)
value.Elem() reflect.Value

//
//

//
//
//

//
//
//

:= reflect.vValueOf(i) // mun reflect.Value
sv := reflect.ValueOf(&s) // mun reflect.Value

BEPHYTb TUIl OOEPTKY HaJ| THUIIOM
BEpHYThb '"0a30BbIM" TUMN

BEpHYTh OO€pHyTOE€ 3HaueHue kak interface{}
BEPHYTb 3HaueHMe Kak int64
BEpHYTh 3HA4YeHME KaKk string

BO3MOXHO JI1 M3MEHUTHb 3HA4YEHUE ?
YCTAaHOBUTH 3HA4YeHME Tuna inté64
Pa3bIMEHOBAHME YyKa3aTesss WM HMHTepdenca

OTUS
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[MTpumep: type assertion OTUS

func assertString(iv interface{}) (string, bool) {
rv := reflect.vValueOf(iv)
s := nmnn
ok := false
if rv.Kind() == reflect.String {

s = rv.String()
ok = true

}

return s, ok

func main() {
var iv interface{} = "hello"
s, ok := assertString(iv)
fmt.Println(s, ok)
s2, ok := assertString(42)
fmt.Println(s2, ok)

https://play.golang.org/p/b0s130TTQt1
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https://play.golang.org/p/b0s13oTTQt1

reflect. Type u reflect.Kind OT US

reflect.Kind MpeAcTaBnseT cob6om 6a30BbIN TUM AN 3HAYEHUSA. reflect.Kind OMNpeAensieT Kakune
METO/[bl UMEIOT CMbIC/ AJ151 KOHKPETHOIO reflect.Value , @ KAKMUE BbI30OBYT NaHUKY.

const (
Invalid Kind = iota
Bool
Int
Int8
Intl6

reflect.Type MpeacTaBnAeT cob6oi MHPopMaLUO O KOHKPETHOM TUME: UMS, NaKeT, CMIMCOK METOA0B U
T.A.

t.Name() string // wuMmst Tuhmna
t.PkgPath() string // maker, B KOTOPOM ONpefesieH TUI
t.Size() uintptr // pasmep B MaMsITH, 3aHUMaeMbIll 3HAUCHHUEM

t.Implements(u Type) bool // peanusyer nu wuHTepdeinc u ?
t.MethodByName (string name) reflect.Value // meTog 1Mo MMeHU

BoNbLINMHCTBO METOA0B NPOAYONMPOBAHO B reflect.Value
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[TpuMep: U3BMeHeHNe 3HaYEHNN OTUS

HenpaBunbHbI CNOCOO:

var x float64 = 3.4
v := reflect.ValueOf(x) // 22?2

v.SetFloat(7.1) // panic: reflect.Value.SetFloat using unaddressable value
fmt.Println(v.CanSet()) // false

[MpaBUIbHbIN cNOCO:

var x float64 = 3.4

p := reflect.ValueOf(&x) // ajpec nepeMeHHON X
fmt.Println(p.Type()) // *float64
fmt.Println(p.CanSet()) // false

v := p.Elem() // Tiepexopi MO YyKazaTeJsro
fmt.Println(v.Type()) // float64

fmt.Println(v.CanSet()) // true
v.SetFloat(7.1)
fmt.Println(x) /] 7.1

reflect.Value.Elem() - MepPexXoAmuT Mo yKasaTesno Uin K 6asoBoMy 06bEKTY UHTepdeica.
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PaboTa co CTpyKTypamu OTUS

Ecnu v aTo pednekcusa s3HauyeHus CTPYKTYpbl ( reflect.Value ), TO

v.NumField() int // BO3BpalllaeT KOJ—BO TMOJiell B CTPYKType
v.Field(i int) reflect.Value // Bo3Bpamaer pedekcuto JJjsi OTJAEILHOrO MOJs
v.FieldByName(s string) reflect.Value // TOXe, HO MO WMEHU TMOJS

Ecnu t aT0 pednekcus Tuna CTPYKTYpbl t := v.Type() , TO

t.NumField() int // BO3BpalllaeT KOJ-BO TMOJIeil B CTPYKType
t.Field(i int) reflect.StructField // BosBpaimaer pedekcuro Jjisi KOHKPETHOIro IMoJis
t.FieldByName (name string) (reflect.StructField, bool) // Toxe, HO MO WMEHMU TOJS

CBonctBa reflect.StructField

Name string // wMs ToJst

Type reflect.Type // pedaekcusi TUMa TOJIS

Tag reflect.StructTag // omnucanue TIroB KOHKPETHOIO TMOJS
Offset uintptr // cMmelleHue B CTPYKType
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PaboTa co CTpyKTypamu OTUS

[peo6pasoBaHue CTPYKTYpbl B map

func structToMap(iv interface{}) (map[string]linterface{}, error) {
v := reflect.ValueOf(iv)
if v.Kind() != reflect.Struct {
return nil, errors.New('not a struct")

}

t := v.Type()

mp := make(map[string]interface{})

for i := 0; 1 < t.NumField(); i++ {
field := t.Field(i) // reflect.StructField
fv := v.Field(1i) // reflect.Value
mp[field.Name] = fv.Interface()

}

return mp, nil
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https://play.golang.org/p/B7QEHLgNSTG

PaboTa co CTpyKTypamu OTUS

func mapToStruct(mp map[string]interface{}, iv interface{}) (error) {
v := reflect.ValueOf (iv)
if v.Kind() != reflect.Ptr {
return errors.New('not a pointer to struct")
}
v = v.Elem()
if v.Kind() != reflect.Struct {
return errors.New('"'not a pointer to struct")
}
t = v.Type()
for i := 0; 1 < t.NumField(); i++ {
field := t.Field(i) // reflect.StructField
fv := v.Field(i) // reflect.Value
if val, ok := mp[field.Name]; ok {
mfv := reflect.ValueOf(val)
if mfv.Kind() != fv.Kind() {
return errors.New("incomatible type for " + field.Name)
}
fv.Set(mfv)
}
}

return nil

https://play.golang.org/p/6bdq9ZkPCYQ
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https://play.golang.org/p/6bdq9ZkPCY0

PaboTa ¢ GyHKUUSAMU N MeToAaMU OTUS

|_|OJ'Iy‘-IVIB ped)ﬂeKCVII-O (I)yHKLI,VIVI/MeTO,EI,a, Mbl MOXXEM UccsiegoBatb KOJIMHECTBO U TUIMDbI €€ apryMeHTOB.

f := fmt.Printf
v := reflect.ValueOf(£f)
t := v.Type()

t.NumIn() // KOJIMYeCcTBO apryMeHTOB

t.NumOut () // KOJIMYECTBO BO3BpalllaeéMbIX 3HAUYCHMIA

alt := t.In(0) // reflect.Type nepBoro aprymeHra

olt := t.Out(0) // reflect.Type nepBOro BO3BpAIaEMOro 3HAUYCHUS
t.IsVariadic() // npunumaeT au (PYHKUUS NEPEMEHHOE YKMCJIO APryMEHTOB ?
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[lony4yeHne cnmcka MeTogoB TUna OT US

Mbl MOXXeM NoJIy4nTb CMMMCOK METOAO0B orpeaesieHHbIX Hag TUMoOMm:.

type Int int

func (i Int) Say() string {
return "42"

}

func main() {
var obj Int

v := reflect.ValueOf (obj)

for i := 0; i < v.NumMethod(); i++ {
meth := v.Method(i) // reflect.Value

}

sayMethod :=

v.MethodByName("Say") // reflect.Value
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Bbi30B yHKLUNIM / METOAOB OT US

import (
n fmt n
"reflect"

)

func main() {

f := fmt.Printf
v := reflect.ValueOf(f)
args := []reflect.Value{

reflect.vValueOf ("test %d\n"),
reflect.ValueOf (42),

}
ret := v.Call(args) // []reflect.Value
fmt.Println(ret)

https:/play.golang.org/p/kqlull6B19u

B cnyyae HenpaBuMbHOIo KoninyecTea / Tuna apryMeHToB CNy4YnTCs NaHuKa.
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https://play.golang.org/p/kqIuII6B19u

YkazaTtenu B Go OTUS

B Go ykasaTtenu Ha pasHble TUMNbl HE COBMECTUMbI MeXay co60M (T.K. caMu IBNIAKOTCS pa3HbIMU
TMNamm)

type St struct{ a, b int32}

var b [8]byte

bp := &b

var sp *St

sp = bp // nop

sp = (*St)(bp) // nop
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unsafe.Pointer OTUS

OOHaKo TUN unsafe.Pointer ABAAETCA UCKNtoUYeHUeM. KomnunaTtop Go no3BonsdeT genartb ABHOE
npeobpa3oBaHMe TUNa NbOro ykasaTtens B unsafe.Pointer M 06paTHO (a TaK )Xe€ B uintptr )

import "unsafe"

var b [8]byte

bp := &b

var sp *St

var up unsafe.Pointer

up = unsafe.Pointer(bp)

sp = (*3t) (up)

sp.a = 12345678

fmt.Println(b) // [78 97 188 0 0 0 0 0]

https://go101.org/article/unsafe.html
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https://go101.org/article/unsafe.html

3ayeM HyXXeH naket unsafe ? OT US

B nepByto ouepenb OH Ucnonb3yeTca B caMoM Go, HanpuMep B NakeTax runtime U reflect

// src/reflect/value.go
type Value struct {

typ *rtype
ptr unsafe.Pointer

}

func (v Value) SetFloat(x float64d) {
v.mustBeAssignable()
switch k := v.kind(); k {
default:
panic(&ValueError{"reflect.Value.SetFloat", v.kind()})
case Float32:
*(*float32) (v.ptr) = float32(x)
case Floaté64:
*(*float64d) (v.ptr) = x
}
}

27 / 31



3apauka (just for fun) OTUS

Hanucatb pyHKUMIO, KOTOpas onpeaenseT, peanuayeTt nn Tun X nHteppenc Y:
e 6€e3 nomMoLun pedieKkcun aAns KOHKpeTHoro nHtepderca Y (HanpuMep, MOXHO B3ATb Writer WK

Stringer ),'
e C NOMOLLbIO pediekcuun s noboro nepegaHHoro Y.
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IlononHuTenbHble MaTepuanol OTUS

[lna Tex, KTo Xxo4eT nobosblie xapaKopa:

e [1po pednekcuto ot Poba lManka: https://blog.golang.org/laws-of-reflection
 [po unsafe: https://go101.org/article/unsafe.html]

e [1po nHtepdencobl ot Pacca Kokca: https://research.swtch.com/interfaces

e [1po nHtepdencol ot MeaHa [JaHuntoka: https:/habr.com/ru/post/276981/
 [lonesHble NpuMepbl Ha pednekcuto (¢ nossicHeHuamMn): https://github.com/a8m/reflect-examples
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https://blog.golang.org/laws-of-reflection
https://go101.org/article/unsafe.html
https://research.swtch.com/interfaces
https://habr.com/ru/post/276981/
https://github.com/a8m/reflect-examples

Onpoc OTUS

3anonHnTe NoXanymcra onpoc

https://otus.ru/polls/4904/
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