defer: BHyTpeHHee yCTPOUCTBO U
NPON3BOAUTENIBHOCTb

B npenbiayumx ypokax Mmbl BoBOJ1b nonrpasimcb € pasjimtdHbiMU 0COBEHHOCTSIMM
defer, TENEPb NMPULLIO BpeMA B1€3Tb K HEMY MOA KamnoT.

EbITyeT MHEHMWE, YTO defer UMEET BONbLUNE HaKNagHble pacxoabl (Overhead) n
MHOXXEeCTBEHHOE €ro UCnoJib3oBaHME CyLLECTBEHHO 3aMeaNAEeT nNporpamMmy.

B Ccepumn ypokKoB Mbl pasioXXnM Mo nosiovkam, Kak yCTpoeH defer UBHYTPU U
AEeNCTBUTESIBHO JIN CTOUT n3beraTtb €ro.

P.S. O6paTuTe BHUMaHUe, YTo 6eHUMAPKM B JAHHOM YpOKe 3anyckatoTcs Yyepes Go
1.12 - 370 cAenaHo NpefHaMepPEHHO, YTo6bl B CrieAyoLMX ypoKax nokasaTb
3BOJIIOLMIO defer.

MpoussogutenbHocTb defer


https://en.wikipedia.org/wiki/Overhead_(computing)

IQE III'UdeI BHIIIIH

[laBaiiTe HanuweM He60bLLOW NpUMep (UCXOAHMK):

package main

//go:noinline

func withoutDefer () (result int) {
foo(&result)
return

//go:noinline

func withDefer () (result int) {
defer foo(&result)
return

//go:noinline
func withDefers () (result int) {
defer foo(&result)
defer foo(&result)
defer foo(&result)
return

func foo (i *int) {
% il fpr


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/examples/02-defer-statement/performance-1

N 6eHYMapKu ANns Hero:

package main

import "testing"

func Benchmark withoutDefer (b *testing.B) {

for n := 0; n < b.N; n++ {
withoutDefer ()

func Benchmark withDefer (b *testing.B) {
for n := 0; n < b.N; n++ {
withDefer ()

func Benchmark withDefers (b *testing.B) {
for n := 0; n < b.N; n++ {
withDefers ()

3amMepuM BCE 3TO Aeno:

$ gol.l2 version
go version gol.12 darwin/amdé64

$ gol.1l2 test -benchmem -bench

Benchmark withoutDefer-12 2000000000 1.28 ns/op 0 B/op
0 allocs/op

Benchmark withDefer-12 30000000 40.4 ns/op 0 B/op
0 allocs/op

Benchmark withDefers-12 20000000 100 ns/op 0 B/op
0 allocs/op

PASS

ok examples/02-defer-statement/performance-1 6.335s

Kak n oxxuganocb, annokaunin He Habntogaetcs. Ho Mbl BUAUM, YTO ENCTBUTENIBHO
Hanuyme OfHOro N Tpéx defer 3amMepniset nporpammy B ~30 n B ~80 pas



COOTBETCTBEHHO. OI'IyCTVIM 3aMeyaHune, 4To peyb NOET O HaHOCEKYyHAaX, U 3afagnmcs
BOHpOCOM"HOquY)KeTaKHpOMCXOﬂMT?

defer nop kanoTom

Ina orBeTa Ha Bonpoc "lloyeMy e Tak NPONCXoanT?" NpnAETCS NOCMOTPETb, KAKOM
acceMbnepHbI Kog A5 Hallero npumepa reHepupyeT KOMNunAaTop:

® withoutDefer

# withoutDefer

TEXT "" withoutDefer (SB), NOSPLIT|ABIInternal, $0-8
FUNCDATA 50,
gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)
FUNCDATA s,
gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)
FUNCDATA 83,

gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)
PCDATA $2, $0
PCDATA $0, SO

MOVQ $0, "".result+8(SP)
XCHGL AX, AX

MOVQ $1, "".result+8(SP)
RET

® withDefer

# withDefer

TEXT "" withDefer (SB), ABIInternal, $32-8
MOVQ (TLS), CX
CMPQ SP, 16(CX)
JLS withDefer pclO8
SUBQ $32, SP
MOVQ BP, 24 (SP)
LEAQ 24 (SP), BP
FUNCDATA $0,
gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)
FUNCDATA S$1,

gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)


https://godbolt.org/z/xaTvxEe3G

)

AX

FUNCDATA 83,
gclocals -9fb7f0986£647f17cb53ddal484e0f7a (SB)
PCDATA $2, $0
PCDATA $0, $0
MOVQ S0, "".result+40(SP
MOVL $8, (SP)
PCDATA $2, S$1
LEAQ """ foo-f(SB), AX
PCDATA $2, $0
MOVQ AX, 8(SP)
PCDATA $2, $1
LEAQ ""_ result+40 (SP),
PCDATA $2, $0
MOVQ AX, 16(SP)
CALL runtime.deferproc (SB)
TESTL AX, AX
JNE withDefer pc92
XCHGL AX, AX
CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP
ADDQ $32, SP
RET
withDefer pc92:
XCHGL AX, AX
CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP
ADDQ $32, SP
RET

® withDefers

# withDefers

TEXT "" withDefers (SB),
MOVQ (TLS), CX

CMPOQ SP, 16(CX)

JLS withDefers pc220
SUBQ 832, SB

MOVQ BP, 24 (SP)

LEAQ 24 (SpP), BP
FUNCDATA 80,

ABRIInternal,

gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)

$32-8



FUNCDATA S,

gclocals -33cdeccccebe80329f1fdbee7£5874cb (SB)
FUNCDATA 83,

gclocals -1cf923758aae2e428391d1783fe59973 (SB)
PCDATA $2, $0
PCDATA $0, $0

MOVQ $0, "".result+40 (SP)
MOVL $8, (SP)

PCDATA $2, $1

LEAQ ""_ foo-f(SB), AX
PCDATA $2, $0

MOVQ AX, 8(SP)

PCDATA $2, $2

LEAQ "" . result+40(SP), CX
PCDATA $2, $0

MOVQ CX, 16(SP)

@GN, runtime.deferproc (SB)
TESTL AX, AX

JNE withDefers pc204
MOVL $8, (SP)

PCDATA $2, $1

LEAQ """ foo-f(SB), AX
PCDATA $2, $0

MOVQ AX, 8(SP)

PCDATA $2, $2

LEAQ "" result+40 (SP), CX
PCDATA $2, $0

MOVQ CX, 16(SP)

CALL runtime.deferproc (SB)
TESTL AX, AX

JNE withDefers pcl88
MOVL $8, (SP)

PCDATA $2, $1

LEAQ ""_ foo-f(SB), AX
PCDATA $2, $0

MOVQ AX, 8(SP)

PCDATA $2, $1

LEAQ "" . result+40(SP), AX
PCDATA $2, $0

MOVQ AX, 16(SP)

GNIT, runtime.deferproc (SB)
TESTL AX, AX

JNE withDefers pcl72

XCHGL AX, AX
CALL runtime.deferreturn (SB)



MOVQ 24 (SP), BP
ADDQ S32, SP
RET

withDefers pcl72:
XCHGL AX, AX

CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP

ADDQ $32, SP

RET

withDefers pcl88:
XCHGL AX, AX

CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP

ADDQ $32, SP

RET

withDefers pc204:
XCHGL AX, AX

CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP

ADDQ $32, SP

RET

HeBOOpy)KéHHbIM B3rnaAaoM BMAHO, YTO NO Mepe yBe/IM4YeHNA KoinvyecTBa defer
yBeﬂMqMBaeTCﬂKOﬂquCTBoaCCGM6ﬂepHOFOKOﬂa

B yuém xxe peno?

O6paTMM BHMMaHWEe Ha withDefers N BblAeNIUM ClieytOLNe BbI3OBbI:

# withDefers

TEXT "" withDefers (SB), ABIInternal, $32-8
# ...

LEAQ " foo-f(SB), AX

MOVQ AX, 8(SP)

LEAQ "" result+40 (SP), CX

MOVQ CX, 16(SP)

# B aprymenTe deferproc momamaeT aIpec OTJIOXeHHOMW oyHkuuu foo
n eé apryMeHTa result.

CALL runtime.deferproc (SB)

TESTL AX, AX

JNE withDefers pc204



CALL
TESTL
JNE

CALL
TESTL
JNE

..
CALL
MOVQ
ADDQ
RET

runtime.deferproc (SB)
AX, AX
withDefers pcl88

runtime.deferproc (SB)
AX, AX
withDefers pcl72

runtime.deferreturn (SB)
24 (SP), BP
$32, SP

withDefers pcl72:

..
CALL
#
RET

runtime.deferreturn (SB)

withDefers pcl88:

#
CALL
#
RET

runtime.deferreturn (SB)

withDefers pc204:

#o..
CALL
#

RET

runtime.deferreturn (SB)

T.e. Ha Ka)KJJ,bIﬁ defer B HalleM Koae Mbl NMNONy4Ynsin napy Bbi30BOB
runtime.deferproc U runtime.deferreturn, a TaKXe AOMNOAHUTENbHbIN
runtime.deferreturn MPU BbiXoae N3 d)yHKLWIIAI



90 TESTL  AX, AX
91 JNE withDefers_pc188
92 MOVL $8, (sP)
93 PCDATA $2, $1
L 94 LEAQ "".foo-£(SB), AX
¥ 95 PCDATA $2, $0
96 MOVQ  AX, 8(SP)
97 PCDATA $2, $1
98 LEAQ "".result+40(SP), AX
99 PCDATA $2, $0
100 MOVQ  AX, 16(SP)
101 CALL runtime.deferproc(SB)
102 TESTL  AX, AX
103 JINE withDefers pcl72
104 XCHGL  AX, AX
105 CALL runtime.deferreturn(SB)
106 MOVQ 24(sp), BP
107 ADDQ $32, sp

func withDefers() (result int) {
defer foo(sresult)
defer foo(sresult)
defer foo(sresult)
return

109 [withDefers_pcl72:
110 XCHGL  AX, AX

111 CALL runtime.deferreturn(SB)
112 MOVQ  24(SP), BP

113 ADDQ  $32, SP

114 RET

HaBepHﬂKa,BHMX40l43apHTaCO6aKaHOTepMHpOM3BOAMT€ﬂbHOCTW

runtime.deferproc

runtime.deferproc co3gaéT HoBbI 06beKT _defer yepes newdefer n nomewaet ero B
Hayaso Cnucka defer 0B, CBA3AHHbIX C TEKYLLEN FOPYTUHON. 3anOMHUTE 3TOT ¢aKT,
OH NMOMOXET HaM B AaNibHeNLWeM Npu paboTe C NaHNMKOMW.

MpKn 3TOM ropyTMHa CCbISIAeTCS Ha FOJIOBY CMUCKA CBOUX defer'OB, T.€. Ha defer,
KOTOPbII 6blN1 cO3aH NOCNEAHUM:

package runtime

type g struct ({

//

_panic * panic // innermost panic - offset known to
liblink

_defer * defer // innermost defer

m *m // current m; offset known to arm liblink

//

// A _defer holds an entry on the list of deferred calls.
// If you add a field here, add code to clear it in freedefer.
type defer struct {

siz int32
started bool
sp uintptr // sp at time of defer

joJe) uintptr


https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/panic.go#L92
https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/runtime2.go#L729
https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/panic.go#L212
https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/runtime2.go#L352

fn *funcval
_panic * panic // panic that is running defer
link * defer

Mo cyT Mbl NONYYUNN peanmsaLmio CTeka Yepes 0AHOCBSA3HbIV CUCOK:

package runtime

// Create a new deferred function fn with siz bytes of arguments.
// The compiler turns a defer statement into a call to this.
//

func deferproc(siz int32, fn *funcval) { // arguments of fn follow fn

//

sp := getcallersp()

argp := uintptr (unsafe.Pointer (&fn)) + unsafe.Sizeof (fn)

callerpc := getcallerpc()

d := newdefer (siz)

//

d.fn = fn // A BOT M cama OTJIOXEHHAad
byHKLIMA .

d.pc = callerpc

d.sp = sp

switch siz { // A BOT M COXpaHdeM apryMeHTEH

OTJIOXEHHOM QYHKLMN.
case O0:
// Do nothing.
case sys.PtrSize:
* (*uintptr) (deferArgs(d)) = * (*uintptr) (unsafe.Pointer (argp))
default:
memmove (deferArgs (d), unsafe.Pointer (argp), uintptr(siz))

// OfpaTuTe BHMMAaHME Ha KOMMEHTAPMI HMXE, OH COOTBETCTBYET
// acceMbiepHOMYy KONy C NPEemHOymero mara.
// UTo 3mechb MNPOMUCXOIUT M 3aueM, Mbl y3HaeM majiblie MO0 KYypCcy.

/]

// deferproc returns 0 normally.
// a deferred func that stops a panic


https://en.wikipedia.org/wiki/Stack_(abstract_data_type)
https://en.wikipedia.org/wiki/Linked_list

// makes the deferproc return 1.

// the code the compiler generates always

// checks the return value and jumps to the

// end of the function if deferproc returns != 0.
returnO ()

// The arguments associated with a deferred call are stored
// immediately after the defer header in memory.
//
func deferArgs(d * defer) unsafe.Pointer ({
if d.siz == 0 {
return nil

}

return add(unsafe.Pointer(d), unsafe.Sizeof (*d))

Pa3paboTumku Go HasbiBatOT 3TOT cnucok defer chain:

_defer _defer _defer
gp._defer | link 5 link link (nil)
newdefer()

Mpu aTom newdefer:

e annouupyet o6beKT defer Ha KyJe;

e annouMpyeT MecTo Nog apryMeHTbl OTNIOXEHHOM PYHKLMN 1 "NpuKanbiBaeT" nx
ANS fanbHENLLEro NCrnosib30BaHus;

e paboTaeT C NysfioM defer'oB (CBOEO6GPA3HbIN KALL Ha KaXXA0M J1I0rMYeCKOM
Go-npotieccope P) 1 CUCTEMHbIM CTEKOM, UTO TpebyeT onpeaenéHHbIX

CUHXPOHM3aLUNK,


https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/panic.go#L212
https://www.ardanlabs.com/blog/2018/08/scheduling-in-go-part2.html
https://www.ardanlabs.com/blog/2018/08/scheduling-in-go-part2.html

e [leNnaeT HOBblIM _defer rofl0BOM CBA3HOIO Cnuncka _defer'OB N nepeBA3biBaeT

FOPYTUHY Ha Hero.

package runtime

// Allocate a Defer, usually using per-P pool.
// Each defer must be released with freedefer.

//
func newdefer(siz int32) * defer {
var d * defer

//

gp := getg() // TlonmyuaeM ykKaszaTeJlb Ha TeKYIYyl TOPYTUHY .

// MHOoTO koma mo pabore c nysoMm defer'os,
// anjoxkauum naMary mjd d um e€ 3anoJIHEeHMS.

//

d.link = gp. defer // PaBoraem c defer chain.
gp. defer = d
return d

BCéSTOb13aHMMaeTﬂpaFOHeHHOGHpOHGCCOpHOGBpeMﬂ.

TecT "C noMoLLbIO KaKOW CTPYKTYPbl faHHbIX peann3oBaH
defer?

BbibepuTe 0ANH BapuaHT U3 crimcka

[J Maccus

J Kyua

0 Oek

[J OpgHoHanpaBfieHHbI CBSA3HbIN CMNCOK
[J [ByHanpaBfieHHbl CBA3HbI CMMCOK
(J B+ gepeBo

runtime.deferreturn



CDYHKU,VIFI runtime.deferreturn ABNA€TCA @aHTAaroHUCTOM runtime. deferproc: UMEHHO
OHa U BbIMNOJIHAET LEenoyKy defer'oB, CO34aHHbIX O 3TOro:

package runtime

// Run a deferred function if there is one.
//
// The compiler inserts a call to this at the end of any
// function which calls defer.
//
// If there is a deferred function, this will call runtime.jmpdefer,
// which will jump to the deferred function such that it appears
// to have been called by the caller of deferreturn at the point
// just before deferreturn was called. The effect is that deferreturn
// 1s called again and again until there are no more deferred
functions.
//
func deferreturn (arg0 uintptr) {

gp := getg() // TlonmydyaeMm yKa3aTeJlb Ha TeKyIyo
TOPYTUHY .

d := gp. defer

if d == nil { // Her defer'oB M BHIOOJHATL HEUETIO.

return

}

sp := getcallersp()

if d.sp != sp {

return

}

//

switch d.siz { // HDocTaéMm apTyMEHTHE OTJIOXEHHOM
OYHKLUM .

case O:

// Do nothing.
case sys.PtrSize:
* (*uintptr) (unsafe.Pointer (&argQ)) =

* (*uintptr) (deferArgs (d))

default:
memmove (unsafe.Pointer (&arg0), deferArgs(d), uintptr(d.siz))
}
fn := d.fn // IDocTaéM OTJIOXEHHYID (QYHKIIMIO.
d.fn = nil

gp. defer = d.link // Ymanaem defer ms defer chain.


https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/panic.go#L345

freedefer (d)

// VMg Ha pykKax OTJIOXKEHHYI OYHKLUMD ¥ €& apTryMeHTH,
// memaeMm XMUTPHM Jjump.
Jjmpdefer (fn, uintptr (unsafe.Pointer (&arg0)))

MbI BUAUM, YTO runtime.deferreturn:

e HaxoAuT QYHKUMIO, OTJIOXKEHHYIO MOCNEeAHUM defer'OM B FOPYTUHE;
e 'nepeBellMBaEeT"' rOPYTUHY Ha defer, HAXOAALWMNCSA Nepen HUM 1 OCBOBGOXKAAET

TeKyWmn defer ¢ NnomMoLlbto freedefer;

® [NepexogunT K BbIMOJTHEHUIO OT/IOXXEHHOM beHKLl,VIVI C NnoMoLWbro

runtime.jmpdefer.

Mpn 9TOM runtime.jmpdefer paboTaeT TaKUM HEOHEBHAHDHM 0O6PA30M, UTO Nocne
BbIMOSIHEHUSI OTNIOXXEHHON PYHKLMN BO3BPALLLAET yNpaBiieHNe Ha MECTO Nepej,
BbI30BOM runtime.deferreturn. 10 CyTU Mbl Mony4yaem UMKn Buga (NceBAoOKOA):

d := gp. defer
for d != nil { // Tloxa ectb defer'm.
d() // BoimosHseMm defer.
d = d.link // TepexommMm k npenwenyumemy defer.

STUM U1 06bACHSAETCA 06paTHbIN NOPAAOK BbI3OBOB de fer NP BbiXoAe U3 GyHKLNN.

Ecnu cHaTb CPU-npodmnb ana Hawmx 6eHYMapKOB, TO MOXHO YBUAETD, YTO
runtime.deferreturn eLé 6onee ")KVIprIVI", YeM runtime.deferproc:


https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/panic.go#L267
https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/stubs.go#L143

$ gol.12 test -cpuprofile defers.out -bench

$ go tool pprof defers.out
(pprof) top runtime 5

Showing top 5 nodes out of 17
flats

flat

690ms

680ms

300ms

270ms

100ms
(pprof)

// Tpu emé
BEIIIOJIHEHME

// n ocBoBoxmeHme Topas3no "rTaxesee" MHULMVATMBALUN

OUEeBUIHO) :

12.
12.
SF
4.
1,

SonpmeM koJmuecTBe defer'os

41%
23%
40%
86%
80%

sum%

12.
24
30.
34
36.

41%

.645%

04%

.89%

69%

cum
980ms
690ms
1030ms
270ms
100ms

Showing top 5 nodes out of 24
flats

flat
690ms
340ms
330ms
180ms
160ms

18.
9.
8.99%
4.
4.36%

80%
26%

90%

sum%

18.
28.
37.
41.
46.

80%
07%
06%
96%
32%

cum
1270ms
350ms
330ms
180ms
390ms

L

cum$
17.63%
12.41%
18.53%
4.86%
1.80%

cum$
34.60%
9.54%
8.99%
4.90%
10.63%

runtime.
runtime.
runtime.
runtime.
runtime.

runtime.
runtime.
runtime.
runtime.
runtime.

deferreturn
newdefer
deferproc
freedefer
jmpdefer

MOXHO 3aMeTUTb, YTO MX

(uro B LeJOM

deferreturn
freedefer
jmpdefer
newdefer
deferproc

TecT "runtime.deferreturn MHoOro He 6biBaeT"



CKONbKO BbI30OBOB runtime.deferreturn Mbil yBunamm B acceM6nepe nocne

KoMnunsaumm gaHHon dyHkuum B Go 1.12?

func withTenDefers () {
defer foo(
defer foo(
defer foo(
defer foo(
defer foo(
defer foo(
defer foo(
defer foo(
defer foo(
defer foo(

(noackaska)

BBeguTte yncneHHbin OTBET

runtime.deferreturn: He BCE Tak NpocToO :)

HOCﬂeHOHMMaHMHYCTpOﬁCTBaruntime.deferreturnBTDHOBGBO3HMKaeT

cnepyollasi KapTuHa:

func withDefers () {
defer foo() // runtime.
defer foo() // runtime.
defer foo() // runtime.

// EOVHCTBEHHHII BH3OB,
obpaborku defer'or Bhile:

deferproc ()
deferproc ()
deferproc ()
KOTOPHIM IO CYTM NpPeBpamaeTcs B LMUKJI

// runtime.deferreturn ()

T.e. KaXkeTcs, YTO HaM [O0CTAaTOYHO OAHOM runtime.deferreturn B KOHLE GYHKLNMK,
4yT06bl 06paboTaTb BCe defer'bl, HO NOYEMY TOrAa B NpeablAyLLMX NPUMeEpPaxX Mbl
BUAENN HECKONbKO deferreturn?


https://godbolt.org/z/a31jsGsaj

Henb34 N)OCTO B3Ailib, &

(Ve

MIBbINONHUTD
OTIO:KEHHYH (NYHRLUUID

BepHéMCA K KOMMEHTapUIO B KOHLE deferproc:

package runtime

func deferproc(siz int32, fn *funcval) {

//

// deferproc returns 0 normally.

// a deferred func that stops a panic

// makes the deferproc return 1.

// the code the compiler generates always
// checks the return value and jumps to the

// end of the function if deferproc returns != 0.
returnO ()
// No code can go here - the C return register has

// been set and must not be clobbered.

N nocmoTpuM Ha returnQ, KoTopasi, KOHEUYHO Xe, peasim3oBaHa Ha acceMbnepe:

package runtime

// return0 is a stub used to return 0 from deferproc.
// It is called at the very end of deferproc to signal
// the calling Go function that it should not jump

// to deferreturn.

// in asm_*.s


https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/panic.go#L123
https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/stubs.go#L263
https://github.com/golang/go/blob/46cb016190389b7e37b21f04e5343a628ca1f662/src/runtime/asm_amd64.s#L1319

func returnO ()

TEXT runtime -returnO (SB), NOSPLIT, $0
MOVL $0, AX

RET

Takmum o6pasom, B "HOpManbHOM" cUTyauumn Nocne deferproc Mbl UMEEM PETUCTP AX,
BbicTaB/NeHHbIN B 0.

MocMOTpUM el pasuK Ha withDefers:

# withDefers

TEXT "" withDefers (SB), ABIInternal, $32-8

#

CALL runtime.deferproc (SB)

TESTL AX, AX # Mel BMIOMM, UTO IIOCJIE
kaxnou deferproc

JNE withDefers pc204 # BCTaBJeHa MNpPOBEpPKa, UYTO
"ECJIM AX == 1, TO

# mOpeITa¥ K COOTBETCTBYWIEN

deferreturn".

#

CALL runtime.deferproc (SB)

TESTL AX, AX

JNE withDefers pcl88

#

CALL runtime.deferproc (SB)

TESTL AX, AX

JNE withDefers pcl72

# O®uHajsbHaAg, pacrnojaramoimasgcd B KoHUe oyHkumum deferreturn.

# Ecnim HM onHa u3 deferproc Bmule He BHCTaBuja AX B 1, TO

# mmveHHO sTa defereturn OymeT obOpabaTeBaTh Lenouky defer'os.
XCHGL AX, AX

CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP

ADDQ $32, SP

RET

withDefers pcl72:
XCHGL AX, AX



CALL runtime.deferreturn (SB)

MOVQ 24 (SP), BP
ADDQ $32, SP
RET

withDefers pcl88:
XCHGL AX, AX

CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP

ADDQ $32, SP

RET

withDefers pc204:
XCHGL AX, AX

CALL runtime.deferreturn (SB)
MOVQ 24 (SP), BP

ADDQ $32, SP

RET

T.e. NMnpun KakoM-TO Marm4eCkKom cte4eHunu 06CTOATENbLCTB Noce deferproc MOXET
OKasaTbCA AX == 1, W TOrga Kop npbirHeT K oTAeNbHOCTOAWEN deferreturn.

B 99% cnyyasix (npyv HopMasibHoW pa6oTe NporpamMmbl) AaHHble BETKU He
MOHAZ06ATCS U UCMONb30BATbCA He ByAyT, HO KOrJa Takoe BCE-TakKu MOXET
NMPOU30MTU U KaK 3TO BOO6LLE paboTaeT, Mbl y3HAaEM B CliedyoLux ypoKax,
MO3HAKOMMBLUMCH C NMOHATUEM MAHUKM.

3apava "defer at home"

Ccblfka Ha 3aroToBKY.


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/02-defer-statement/defer-at-home

Me: mum can i have a ps5

Mum: no we already have a ps5 at home.

Ps5 at home:

Mbl Nnpegnaraem Bam peanvsoBaTb CBOM TUN Defer, YAOBNETBOPAOLWMIA CNeayoLemMy
NHTepdency:

type IDefer interface {
// Defer moGaBigeT QYHKLUMIO B CTEK OTJIOXEHHHX (QYHKLMINA.

Defer (f func())

// Execute BumoJHdeT byHKUMM, noOaBjieHHble uepes Defer,
// B mopsanke, oOpaTHOM MNOPANKY HOOABJIEHNS.
Execute ()

anMepMCﬂ0ﬂb3OBaHMﬁ

d := NewDefer ()
for , ¢ := range "hello" {
c :=cC
d.Defer (func() { fmt.Print(string(c))})

}
d.Execute ()

// Output:

// olleh



MpegnonaraeTcs, YTO Execute BbI3blBAETCA €ANHOXAbI U NOCe Hero paboTa ¢
06BHEKTOM TUMA *Defer 3aKaHYMBAETCS. BbI30B HECKONIbKUX Execute NOAPSAA UK
Defer - Execute - Defer - Execute cymTtaetcs undefined behavior.

Hasap B 6yayuiee

MbI y3Hanu, YTo defer AeNCTBUTENbHO HEGECMATHbIN (39X, 3a BCE B 3TOM MUpe
NPUXOAUTCA NNATUTb), U MO3HAKOMUIIUCD C runtime.deferproc U
runtime.deferreturn, CTOSAWMUMMN 3a STUM. YXKe cenyac CTaHOBUTCSH MOHATHO, YTO
defer KpaWHe HenpocTasi B peanunsauum WTyKa n TpebyeT HeOYEBUAHOM
Konnabopauuy KOMNUIaTopa 1 paHTaiMa a3bika (yX, 3TO Mbl eLLé A0 MaHUKK He

fo6panunch £%).

B cnenytolieM ypoke Mbl MOCMOTPUM, Kakre onTMMU3auumn caenanmu pas3paboTynkm
Go, 4TO6bI HUBENMPOBATb HaK/laZHble Pacxoabl OT defer U caenaTb ero 6onee

NMPUATHbIM K UCMNOJIb3OBAHUIO.

[Tocne aTOro Mbl CMOXXeM YAOCTOBEPUTLCS, AeNCTBUTENIbHO SN BCE TaK M0X0, Kak

rnokasanocb?



https://en.wikipedia.org/wiki/Undefined_behavior

