defer: ontumnsauum Kk Go 1.14

B 3TOM ypoKe Mbl NPOAOIHKUM TEMY BHYTPEHHEro yCTPOMCTBA U NPON3BOANTENIbHOCTMU
defer, @ MMEHHO MOCMOTPMM Ha "ynyJdwaTtenbCcTBa’, KOTOpble BHEC/IN B HEro
pa3paboTunku Go B pennsax Go 1.13 1 Go 1.14.

YnocToBEpPMMCS, YTO HE TaK CTPaLLEH 4€pT defer, KaK €ro MaJsitotoT; U pa3bepémcs,
Korga BCE-Taku cnefyeT 6biTb HauyeKy 1 CneguTb 3a MecTaMum UCNOMb30BaHNA defer.

defer nocne Go 1.14

BHUMaTENbHbBIN yYalMincs 3aMeTus, YTo HavabHble 6eHYMapKK 3anycKanncb Ha
ycTapeBLei Bepcum rowkn (Go 1.12).

9710 6bINI0 cAenaHo NpeAHaMepeHHO, YTobbl MOKa3aTb NPOrpecc B BOMpoce
peanusauun defer B GO.

B Go 1.14 Release Notes MOXXHO 3aMeTuUTb cneaytoLlyto dpasy:

This release improves the performance of most uses of defer to incur almost zero
overhead compared to calling the deferred function directly. As a result, defer can now

be used in performance-critical code without overhead concerns.


https://go.dev/doc/go1.14#runtime

Paclumpum Habop dyHKLMI M NPOBEPUM, TaK JIM 3TO Ha CaMOM fJene (UCXOQHUK
npumepa):

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

//go:noinline
func withNotOpenDefer () (result int) {
for i := 0; 1 < 1; 1i++ {
defer foo(&result)

}

return

//go:noinline
func with8Defers () (result int) {
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)

return


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/examples/02-defer-statement/performance-2
https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/examples/02-defer-statement/performance-2

//go:noinline

func with9Defers ()

(result int)

defer foo(&result)

defer foo
defer foo
defer foo
defer foo
defer foo
defer foo
defer foo

defer foo

return

func foo (i *int)

% il e

$ gol.l4 version
go version gol.14.15 darwin/amd64

&result
&result
&result
&result
&result
&result
&result
&result

—_— — — — — — ~— ~—

$ gol.l4 test -benchmem -bench

{

Benchmark withoutDefer-12 959998963
0 B/op 0 allocs/op

Benchmark withDefer-12 400825084
0 B/op 0 allocs/op

Benchmark withDefers-12 167508066
0 B/op 0 allocs/op

Benchmark with8Defers-12 56962056

0 B/op 0 allocs/op

Benchmark withNotOpenDefer-12 21720300

8 B/op 1 allocs/op

Benchmark with9Defers-12 5666712

0 B/op 0 allocs/op

PASS

ok examples/02-defer-statement/performance-2

Hennoxo! CpaBHUM pesynbTaTbl B pasHbix Bepcusax Go:

$ gol.l2 test -benchmem -bench

> 1.12.txt

1.12 ns/op
3.01 ns/op
7.17 ns/op
20.4 ns/op
52.6 ns/op

210 ns/op

8.627s



$ gol.14 test -benchmem -bench . > 1.14.txt

$ benchstat -alpha 1.1 1.12.txt 1.14.txt

name old time/op new time/op delta

_withoutDefer-12 1.30ns £ 0% 1.12ns £ 0% -13.85%
_withDefer-12 44 .2ns * 0% 3.0ns + 0% -93.19%
_withDefers-12 109ns + 0% Tns £ 0% -93.42%
_with8Defers-12 263ns + 0% 20ns £ 0% -92.24%
_withNotOpenDefer-12 53.9ns = 0% 52.6ns * 0% -2.41%
_with9Defers-12 298ns + 0% 210ns +* 0% -29.53%

# Ilo aJjlokKalMaM M3MEeHEeHWM HeT.

Ha ocHoBe n1CTUHra Bbllle caenaem cneayrouine BbiBOAbI:

e 06paboTka 0gHOro defer ycKkopunacb 6osee, 4em B 8 pas — Ternepb OH

3aHMMaeT Bo 5ns (withDefer);

e KakK clieiCTBME KapAMHabHO yCKopuiacb 06paboTka TPEX U BOCbMU

HOCﬂeﬂOBaTeﬂbeD(BH3OBOBdefer(WithDefers,with8Defersx

° BH3OBA€BHTMdeferCTaﬂ6mepee(with9Defemﬂ,HOBCepaBHOOH

3HAYMTENIbHO Me//IeHHee, YeM BbI30B BO3bMU (with8Defers): 210ns vs 20ns

°

7.
~

U

® defer, KOTOPbIN 6bIN B LMKNE (withNotOpenDefer), HUKaK
HeconTMMU3MpoBarcs; 6osee TOro, OH NoAapw/ HaM OfHY ansioKauuto Ha 8

6anT;

e BbI30B TPMBUANbHOMN GYHKLUUK (withoutDefer) HE YXYALWWUIICA - 3TO HE MOXET

He pagoBaThb &



Mcxops ns Bcero aToro 3agagnmcs BOIMpPOCOM:

Kakune )xe nsmeHeHus1, npokadyaBLUNe defer, IPON3OLLIN B KOMITUISITOPE, M 4YTO 3a
Marmyeckas notepsi NPON3BOANTENIbHOCTU rpu rnepexoge ot 8 K 9 O0T/10XKEHHbIM
BbI30BaM, a TaKXXe rpu o6paboTKe defer B UMKNIE?

OnTumu3sauyum defer

CooblecTBo Go AaBHO NOAHSAI0 BOMPOC NPOU3BOAUTENBHOCTU defer (NOAPO6HEE

MCTOPUIO MOXHO MpocneauTb B golang/go: Issues: runtime: defer is slow). MosiBunack

NpaKTWKa, Korga Stoan creumanbHo 0TKa3blBaIUCh OT defer B-EBOWX-EYREp-FYREP

BbICOKOHAFPYPKEHHBFPHAOMKEHMAX, 3AMEHSASA €ro Ha iIBHble BbI30Bbl B MecTax
BbixoZa M3 QyHKLUN.

Pa3paboTumku A3blka He OCTaNINCb PaBHOAYLUHLIMW W 3anunannu psg onTuMuaaumi
defer, 3HAaUMTENIbHO YCKOPMUB €ro (Kak Mbl 3aMeTWU/n paHee). B cnucke nutepatypbl
npuBeLeHbl BCE OCHOBHbIE CCbIIKK, KOTOPble MO3BOMSAT BaM INTy60KO NMOHSTb
npounsoLlesLlne B KOMNUIATOPE UBMEHEHUS, @ Mbl JINLLb KOCHEMCSI OCHOBHbIX
NPUHUMMNOB.

mo6anbHO MOXHO BblaenTb ABa OCHOBHbIX UBMEHEHUA:

e pasjefieHne MexaHuama 06paboTKM defer'OB U BbliAENEHNE €0
runtime-CTpyKTypbl Ha cTeke (Koraa aT0 BO3MOXHO);
e BBejeHue noHaTuA open-coded defer n BCTpanBaHMe OT/IOXEHHOIO BbI30Ba

(korpa aTo BO3MOXHO).

KOoCHEMCS nx 4yTb NoapobHee.


https://github.com/golang/go/issues/14939

;.ﬂlITHMH3AIIHH

OnTumunsauum defer: BbigeneHue Ha cTeke

MNpepnoxeHwe BbiAeNATb defer Ha CTeKe BOSHUKIO QYeHb laBHO, HO peanunsaunsa
noabexana Tonbko B Go 1.13. Ecnu gna Bac HeoyeBMAHO, NoYeMy NOAOOHbIV BapuaHT
ObICTpee, peKOMEHAYEeM NpoYnTaTh STOT OTBET.

3arnﬂHeN|Basn1¢yHKuMMwith9DefersIAyBMAMM,HTOruntime.deferproc
CMeHUNCA Ha runtime.deferprocStack:

# with9defers

TEXT "" with9Defers (SB), ABIInternal, $736-8
# ...

LEAQ "" . foo-f(SB), AX

MOVQ AX, ""..autotmp 1+672(SP)
LEAQ "" result+744 (SP), CX
MOVQ CX, ""..autotmp 1+720 (SP)
LEAQ "".,.autotmp 1+648(SP), DX
MOVQ DX, (SP)

CALL runtime.deferprocStack (SB)
TESTL AX, AX

JNE withO9Defers pc834

#

CALL runtime.deferprocStack (SB)

TESTL AX, AX
JNE withO9Defers pc812


https://github.com/golang/go/issues/6980
https://stackoverflow.com/a/24057744
https://godbolt.org/z/EsvdMa3qT

CALL
TESTL
JNE

CALL
TESTL
JNE

CALL
TESTL
JNE

CALL
TESTL
JNE

CALL
TESTL
JNE
CALL
TESTL
JNE

..
CALL
TESTL
JNE

XCHGL
CALL
MOVQ
ADDQ
RET

runtime.deferprocStack (SB)
AX, AX
with9Defers pc790

runtime.deferprocStack (SB)
AX, AX
with9Defers pc768

runtime.deferprocStack (SB)
AX, AX
withO9Defers pc746

runtime.deferprocStack (SB)
AX, AX
with9Defers pc724

runtime.deferprocStack (SB)
AX, AX
withO9Defers pc702

runtime.deferprocStack (SB)
AX, AX
with9Defers pc680

runtime.deferprocStack (SB)
AX, AX
with9Defers pc658

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc658:

XCHGL
CALL
MOVQ
ADDQ

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP



RET

with9Defers pc680:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc702:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc724:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc746:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc768:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc790:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc8l2:

XCHGL
CALL
MOVQ
ADDQ
RET

AX, AX
runtime.deferreturn (SB)
728 (SP), BP

$736, SP

with9Defers pc834:

XCHGL

AX, AX



CALL runtime.deferreturn (SB)

MOVQ 728 (SP), BP
ADDQ $736, SP
RET

Ha N defer Mbl nonyunnm N runtime.deferprocStack'oB U (N + 1)
runtime.deferreturn — B 3TOM MJ1aHe HNYErO HE NOMEHANOCH.

[aBanTe NOCMOTPUM Ha HebonbLUyo peanuaaumto runtime.deferprocStack:

package runtime

//
on
//
//
//
//
//

deferprocStack queues a new deferred function with a defer record
the stack.

The defer record must have its siz and fn fields initialized.

All other fields can contain junk.

The defer record must be immediately followed in memory by

the arguments of the defer.

func deferprocStack(d * defer) {

gp := getg()

if gp.m.curg !'= gp {
// go code on the system stack can't defer
throw ("defer on system stack")

// siz and fn are already set.
// The other fields are junk on entry to deferprocStack and
// are initialized here.
d.started = false

.heap = false

.openDefer = false

.Ssp = getcallersp ()

.pc = getcallerpc ()

.framepc = 0

d.varp = 0

// The lines below implement:
// d.panic = nil

// d.fd = nil

// d.link = gp. defer

// gp. defer = d

//

Q o 0 o Q


https://github.com/golang/go/blob/5cf057ddedfbb149b71c85ec86050431dd6b2d9d/src/runtime/panic.go#L271

* (*uintptr) (unsafe.Pointer (&d. panic)) = O
* (*uintptr) (unsafe.Pointer (&d.fd)) = 0
* (*uintptr) (unsafe.Pointer (&d.link)) =
uintptr (unsafe.Pointer (gp. defer))
* (*uintptr) (unsafe.Pointer (&gp. defer)) =
uintptr (unsafe.Pointer (d))
returnO ()
// No code can go here - the C return register has

// been set and must not be clobbered.

Fopasgo npoue, Yem runtime.deferproc! lonHuunanmampoBanu BXOAAWMN d * defer
N NOJNTOXKUIIN B LENOYKY — HUKaAKUX runtime.newdefer, runtime.memmove U MNP.

A OoTKya B runtime.deferprocStack nonagaert d * defer MW NoO4YeMy Ccyada no
KOMMeHTaputo B QyHKUMN // siz and fn are already set.?

BepHéMCH K acceM6nepy N 3aMETUM, YTO Nepe BblIBOBOM runtime.deferprocStack
no OI'Ipe,El,eJ'IéHHbIM OQCGTaM B CTEKe SP COXpPaHAKTCA:

e CyMMapHbIil pa3Mep apryMeHTOB U pe3ynbTaToB OTKIagblBaemMon GyHKuum (B
HalleM cnydyae — ToNbKo 8 6aT (Ha 64-pa3psifHOIN MalUMHe) BXOASLLENO

yKasaTtens i);
e ajpec oTkNagbiBaeMoin GyHKUMM foo;

e ajpeca eé apryMeHToB (B HalleM cfiyyae sresult).

func with9Defers () (result int) {
defer foo(&result)
//
return

func foo (i *int) {
% 2l {pe


https://github.com/golang/go/blob/5cf057ddedfbb149b71c85ec86050431dd6b2d9d/src/runtime/panic.go#L218
https://en.wikipedia.org/wiki/Offset_(computer_science)

MOVL $8, ""..autotmp 1+648 (SP)

LEAQ ""_foo-f(SB), AX

MOVQ AX, ""..autotmp 1+672(SP)
LEAQ ""_result+744 (SP), CX
MOVQ CX, ""..autotmp 1+720 (SP)
LEAQ ""..autotmp 1+648 (SP), DX
MOVQ DX, (SP)

CALL runtime.deferprocStack (SB)

Bcnomuum cTpykTypy _defer:

// A _defer holds an entry on the list of deferred calls.

// If you add a field here, add code to clear it in freedefer and
deferProcStack.

//

// This struct must match the code in
cmd/compile/internal/gc/reflect.go:deferstruct

// and cmd/compile/internal/gc/ssa.go: (*state).call.

//

// All defers are logically part of the stack, so write barriers to
// initialize them are not required. All defers must be manually
scanned,

// and for heap defers, marked.

type defer struct {

siz int32 // includes both arguments and results
started bool
heap bool

// openDefer indicates that this defer is for a frame with
open-coded defers.

//

openDefer bool

sp uintptr // sp at time of defer

pc uintptr // pc at time of defer

fn *funcval // can be nil for open-coded defers
_panic * panic // panic that is running defer

link * defer


https://github.com/golang/go/blob/5cf057ddedfbb149b71c85ec86050431dd6b2d9d/src/runtime/runtime2.go#L865

fd unsafe.Pointer // funcdata for the function associated
with the frame

varp uintptr // value of varp for the stack frame

framepc uintptr

N nocunTtaem odceTbl €€ nosei, 0CO6EHHO HAaC UHTEPECYHOT siz U fn!

type _defer struct { // offset size
siz int32 // +0 (1) 4 bytes
started bool // +4 1 byte
heap bool // +5 1 byte
openDefer bool // +6 1 byte
// padding 1 byte
sp uintptr // +8 8 bytes (Ha 64-paspsanHon
MammHe )
pc uintptr // +16 8 bytes
fn *funcval // +24 (') 8 bytes
_panic * panic // +32 8 bytes
link * defer // +40 8 bytes
fd unsafe.Pointer // +48 8 bytes
varp uintptr // +56 8 bytes
framepc uintptr // +64 8 bytes
}
// +72 (1) [Io 3TOMY CMEUEHUI JIeXUT

obmacTe namAaTu 3a _defer.

COOTHeCEM 3TO C acceMb/1epoOM U BCE CTAaHOBUTCA NpPeAesibHO SICHO:

MOVL $8, ""..autotmp 1+648 (SP) # d.size = 8 (offset =
0)
LEAQ ""_ foo - f(SB), AX
MOVQ AX, ""..autotmp 1+672(SP) # d.fn = &foo (offset

= 672-648 = 24)

LEAQ "" result+744 (SP), CX
MOVQ CX, ""..autotmp 1+720 (SP) # The defer record must
be immediately
# followed in memory by
the arguments of the defer.



# &result (offset
= 720-648 = 72)

LEAQ "".,.autotmp 1+648(SP), DX
MOVQ DX, (SP) # 0(SP) = &d (BEHICTaBUIMU

IIEPBEM apryMeHT OQYyHKLMM HMXE)

CALL runtime.deferprocStack (SB)

Ontumusauum defer: sctpamsanue (inlining)

Moapo6HO AaHHas oNnTUMKU3aLmMsa onncaHa B npeanoXxeHunn Proposal: Low-cost defers
through inline code, and extra funcdata to manage the panic case, Ho ocHOBHas ero

CyTb TakoBa:

3auyeM Ham cTpagaTb opraHusauueli defer-uenoyek, ecnm MoOXXHO NPOCTO BCTpauBaTb
KOA OTKNaAblBaeMoi GyHKLUMN B KOHEL, TeKyLel?


https://github.com/golang/proposal/blob/master/design/34481-opencoded-defers.md
https://github.com/golang/proposal/blob/master/design/34481-opencoded-defers.md

BOT 310

Iﬁﬂﬂl‘lﬂ!

Ham noHapo6utcsa 6utoBas Macka (4To6bl NOMeYaTb JOCTUMHYTbIE defer'bl) U

BPEMEHHbIE NepeMeHHbIE, Kyla MOXXHO COXPaHSITb OTNIOXKEHHble GYHKLMMU U UX
apryMeHTbl.

Hanpumep,

func foo () {
defer f1(a)

i1f cond {
defer £2 (b)

6yp,eT KoOMNMUanpoBaTbCA B NcesgoKod sunaa

func foo () {
deferBits |= 1<<0
tmpFl = f1l
tmpA = a

if cond {
deferBits |= 1<<1
tmpF2 = £2
tmpB = b

// Return.


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

if deferBits & 1<<1 !'= 0 {
deferBits &= 1<<1
tmpF2 (tmpB)

if deferBits & 1<<0 != 0 {
deferBits &= 1<<0
tmpFl (tmpA)

// &~ - bit clear (AND NOT)

// https://golang.org/ref/spec#Arithmetic operators

(npumep, 4TOBbI MOUIPaTLCA C MAcKOMW).

B ntore BMecT0 runtime.deferproc/ runtime.deferprocStack Mbl MOJYYUM

SIBHbIN BbI3OB OT/IOXEHHOIN QYHKLMM (4TO OYEBMAHO B pa3bl 6bicTpee):

package main

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

Mpu 3TOM, KaK Mbl BUAUM, "3anacHON" runtime.deferreturn HUKYAA HE Aencs:

RET
PCDATA
CALL
MOVQ
ADDQ

A~ $output..~ YFilter..~ BLibraries + Addnew..~ * Add tool...~

43 PCDATA

44 MOVQ
L] 45 MOVB

46 PCDATA

47 MOVQ

48 PCDATA

49 MOVOQ

50 caLL

51 PCDATA

52 MOVB

53 PCDATA

54 MOVQ

55 BCDATA

56 MOVQ

57 caLL

58 PCDATA

59 MOVB

60 PCDATA

61 MOVQ

62 PCDATA

63 MOvQ

64 caLL

65 MovQ

66 ADDQ

67 RET

68 PCDATA

69 caLL

70 MOVQ

71 ADDQ

72 RET

S, S6
runtime.deferreturn (SB)
64 (SP), BP

$72, SP

51,
@
$3,
$0,

$0,
AX,

56
"', .autotmp 7+
""..autotmp_1+15(SP)
$1
..autotmp_7+16(SP), AX
$0

(SP)

CALL ""foo(SB) Ao b, * 2013

"".foo(SB)

$1,
$1,
$0,
$0,
AX,

$4
""..autotmp_1+15(SP)
$1
..autotmp_5+32(SP), AX
$0

(SP)

" .foo(SB)

$1,
$0,
$0,
$0,
AX,

64

$2
""..autotmp_1+15(SP)
$1
..autotmp_3+48(SP), AX
$0

(sP)

.£00(SB)

(sp), BP

$72, sp

$1

. $6

runtime.deferreturn(SB)

64

(SP), BP

$72, sP

T =X


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/blob/master/examples/02-defer-statement/bitmask/main.go
https://godbolt.org/z/nv4c1zzhG

RET

OH Hy>XKeH 111 KOPPEKTHOW 06paboTKM MAaHUKK, KOTOpasi ropasfo C/IOXKHEE, YeM B
cxeme 6e3 BCTpanmBaHusA. Ha nepBblit B3rnsag aToT Kog HegoCTUXUM (cyas no
NpeaLlecTBYOLWEMY RET), HO Ha CaAMOM [efie KOMMUIATOP 3HAeT, B KAKOW MOMEHT U
Kak ctoga npbirathb.

C naHMKOM Mbl NO3HAKOMMMCS NO3XKe, a bonee I'IO,EI,pO6HO 06 3TOM MexaHu3me B
KOHTEKCTEe BCTPOEHHbIX defer ynTamTe B QFOQOSGL

BHMMaTenbHbI YnTatenb 3aMeTuJ1, 4TO B npebiaywem ware ana pacCMoTpeHUA
runtime.deferprocStack:MbIMCﬂOﬂbSOBaﬂM(byHKuMK)with9defersb4HMKOFO
WHNaMHWHra TaM He Habnrganock. NMoyemMy Tak? — ceyac y3Haem (&

Open-coded defer

XaKu, 0 KOTOpbIX Mbl FOBOpUNY paHee, paboTatoT ToNbKo ¢ open-coded defer'amu, T.e.
TaKUMU, Yb€ KONIMYECTBO BbI30OBOB MOXHO CTPOro OnpeAeuTb Ha aTane KOMMIUIALUMK:

func withDefer () { // ContuMmmzsupyerca — defer sAceH, KakK OEHb.
defer foo()

func withNotOpenDefer () { // He contummsupyeTcs — defer HeoUueBUIOEH.
for i := 0; i < 1; i++ {
defer fool()

Taknm 06pasoMm, "OTKpPbITbIN/ACHBIN" defer:

e npepckasyeM no GakTy CBOero Bbi3oBa (M X KOJIMYECTBY);
e KaK C/IefICTBME, HE O/MKEH HaxoanuTcs B 6/10Ke for;
® MOXeT HaxoauTcs B 6/10Ke i f (KaK Mbl BUAENW Ha NpeablayLLeM Lare,

NOMETUTb €ro He COCTaBJIAET pr,u,a).


https://github.com/golang/proposal/blob/master/design/34481-opencoded-defers.md#panic-processing

Takon defer Mbl CMOXeEM BCTPOUTb UK CannounpoBaTb Ha CTEKE, B O6paTHOM
CﬂyqaerICHOBaHpMXOﬂMMI(MeﬂﬂeHHOMCXGMEruntime.deferproc+

runtime.deferreturn.

BcnoMHum BOMPOC, NOYEMY XKE Mbl NOJTY4HUNU NMpoCaaKy Npon3soanUTENIbHOCTU OT
with8Defers Kwith9Defers?

[leno B TOM, UTO NepeMeHHas deferBits, C MOMOLLbIO KOTOPON Mbl MOMeYaeM defer
ANA BCTpanBaHus nmeet pasmep 1 6anT (8 6uT). MoaToMy MaKCUMYM Mbl MOXEM
BCTPOMUTb He 6onee 8 defer!

970 6bIS10 cAenaHo cneumanbHo, Tak Kak AaHHas onTUMU3auus paccymMTaHa Ha
He6osblUMe GYHKLMUM C OrpaHUYEHHbIM KOJIMYECTBOM ABHbIX (He B LMKIe)
OT/IOXEHHbIX BbI30BOB, KOUMU ABNSIOTCS 60/1bLUMHCTBO QYHKLMIA B Koae Ha Go.

Ecnu Bbl BbIXoAMTE 3a 9TOT Npefes, To ONTUMU3aLusa BCTPauBaHUs NponajaeT u
OCTaéTcs NMMWb ONTUMMU3aLMA BbifesIeHUsl Ha cTeKe (Npwy yCIOBUM, YTO BallM defer He
HaXoAATCA B LMKIIE).

BCTpaMBaHMedefer"CHOXHaﬂOHTMMM3auMﬂJ«ﬂDpaﬂﬂOTpe6OBaﬂaM3MeHeHMﬁKaK
B paHTaVlme, TaKk 1 B CaMOM KOMMUNATOPeE. Bonee TOro, 3a HECKOJIbKO NIET 3TO MECTO
CUJIbHO N3MEHWNJT0Cb.

Ha MomMeHT Go 1.17 Mbl UMeeM CrieayHoLWni KOA, KOTOPbIN BKJTKOYAET UJTN BblK/toYaeT
onTuMmK3aumio anst byHKUUM (Thil W Tbil):

// cmd/compile/internal/walk/walk.go
package walk

// The max number of defers in a function using open-coded defers. We
enforce this

// limit because the deferBits bitmask is currently a single byte (to
minimize code size)

const maxOpenDefers = 8§

// cmd/compile/internal/walk/stmt.go
package walk


https://github.com/golang/go/blob/539d430efb5043cc6a2d4d4fcd2866b11717039a/src/cmd/compile/internal/walk/walk.go#L266
https://github.com/golang/go/blob/539d430efb5043cc6a2d4d4fcd2866b11717039a/src/cmd/compile/internal/walk/stmt.go#L107

/...
case i1r.ODEFER:
n := n.(*ir.GoDeferStmt)
ir.CurFunc.SetHasDefer (true)
ir.CurFunc.NumDefers++
if ir.CurFunc.NumDefers > maxOpenDefers {
// Don't allow open-coded defers if there are more than
// 8 defers in the function, since we use a single
// byte to record active defers.
ir.CurFunc.SetOpenCodedDeferDisallowed (true)

if n.Esc() != ir.EscNever {
// If n.Esc is not EscNever, then this defer occurs in a
loop,
// so open-coded defers cannot be used in this function.
ir.CurFunc.SetOpenCodedDeferDisallowed (true)
}
fallthrough
/7

A Takxe KoJl, KOTOpbIi paboTaeT ¢ GBUTOBOM MAaCKOW deferBits:

// cmd/compile/internal/ssagen/ssa.go

//

func (s *state) openDeferRecord(n *ir.CallExpr) {

/..

// Update deferBits only after evaluation and storage to stack of
// args/receiver/interface is successful.

bitvalue := s.constInt8 (types.Types|[types.TUINTS8],
1<<uint (index))
newDeferBits := s.newValue?2 (
ssa.OpOr8,

types.Types|[types.TUINT8],
s.variable (deferBitsVar, types.Types[types.TUINT8]),
bitvalue)

s.vars[deferBitsVar] = newDeferBits

S.store (types.Types[types.TUINT8], s.deferBitsAddr, newDeferBits)

nT.A.


https://github.com/golang/go/blob/539d430efb5043cc6a2d4d4fcd2866b11717039a/src/cmd/compile/internal/ssagen/ssa.go#L4750

Ecnu Bam UHTEepPECHO npocneanTb UCTOPUIO N3MEHEHWNI C CaMOro Hayana, To Bam
croja.

TecT "Kakue cHuUnneTbl cogepxat Tonbko open defer'bi?”

1)

package httptest

func (s *Server) goServe () {
s.wg.Add (1)
go func () {
defer s.wg.Done ()
s.Config.Serve(s.Listener)

F ()

2)
package os test

import (
" fmt \AJ
n OS \AJ
"testing"

func TestExpandEnvShellSpecialVar (t *testing.T) {
for , tt := range shellSpecialVarTests {
Setenv(tt.k, tt.v)
defer Unsetenv (tt.k)

argRaw := fmt.Sprintf ("$%s", tt.k)
argWithBrace := fmt.Sprintf ("${%s}", tt.k)
if gotRaw, gotBrace := ExpandEnv (argRaw),
ExpandEnv (argWithBrace); gotRaw != gotBrace ({
t.Errorf (
"ExpandEnv (%q) = %q, ExpandEnv (%3g) = %g; expect them

to be equal",
argRaw, gotRaw, argWithBrace, gotBrace)


https://go-review.googlesource.com/c/go/+/202340

3)

package httputil

func (m *maxLatencyWriter) stop() {
m.mu.Lock ()
defer m.mu.Unlock ()

m.flushPending = false
if m.t !'= nil {
m.t.Stop ()

4)

package os_ test

func TestVariousDeadlines4Proc (t *testing.T) {
// Cannot use t.Parallel - modifies global GOMAXPROCS.

if testing.Short () {
t.Skip("skipping in short mode")

}
defer runtime.GOMAXPROCS (runtime.GOMAXPROCS (4))

testVariousDeadlines (t)

5)

package httputil

func (sc *ServerConn) Read () (*http.Request, error) {
var req *http.Request
var err error

//

sc.mu.Lock ()



if sc.we != nil { // no point receiving if write-side broken or

closed
defer sc.mu.Unlock ()
return nil, sc.we

//

Bbi6epuTe BCe Noaxoasiime oTBETbl U3 CNUCKa

1
02
O3
O 4
05

OntTumusauum defer: Bo3Bpawascb K npumepy

anIMeHIAM nosy4yeHHble 3HaHUA U TTIPOKOMMEHTUPYEM MNMPpUMEP, AJ1A KOTOPOro Mbl

3anyCKanM6qumapKw

package main

//go:noinline

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

open-coding) BH3OB.
return

//go:noinline

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

//go:noinline
func withDefers () (result int) {
BCTPOATCSH.

defer foo(&result)

defer foo(&result)

// THpamon (direct,

// Open defer - BCcTpouTcCs.

// Open defer'm - BCe



defer foo(&result)
return

//go:noinline

func withNotOpenDefer () (result int) {
for 1 := 0; i < 1; di++ {
defer foo (&result) // He open defer (HecmoTpd
Ha 1 uTepanuo) - HEe BCTPOUTCH.
} // BymeT BHIEJIEH Ha Kyde

yepes runtime.deferproc.
return

//go:noinline
func with8Defers () (result int) { // Open defer'm - BCe
BCTPOATCH.
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
( )
( )
( )

defer foo (&result
defer foo

defer foo

&result
&result
return

//go:noinline
func with9Defers () (result int) { // Open defer'kl, HO ux
foJyipumie 8 - He BCTPOSATCH.
defer foo(&result) // Bce BHIOEJATCHA Ha CTeKe
yepe3 runtime.deferprocStack.
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
defer foo(&result)
( )
( )
( )

defer foo(&result
defer foo

defer foo

&result
&result
return

func foo (i *int) {



*i4+

TecT "BenukonenHas peBaTKa"

McxoaHuK npumMepa.
Mepen Bamn aBe GyHKLUUN

func with9Defers () (result int) {
defer foo(&result)
defer foo(&result
defer foo(&result
defer foo(&result
defer foo
defer foo(&result

&result

)

)

)

&result)

)

)

defer foo )
)

(
(
(
(
defer foo(&result
(
(
(

defer foo(&result

return

func with9DefersHack () (result int) {
func () |

defer foo(&result
defer foo(&result
defer foo(&result
defer foo(&result
defer foo(&result
defer foo(&result

defer foo(&result

( )
( )
( )
( )
( )
( )
( )
( )

defer foo(&result

O
defer foo(&result)
return

Kakasi u3 Hux otpabaTbIBaeT 6bIcTpee Ha Bepcusix Go monoxe 1.14?

MnwmnTe B KOMMEHTapuu, NnoYemy Tak E.:

BbibepuTe 0ANH BapuaHT U3 criMcka


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

[J with9Defers

[J with9DefersHack

[J 3To HEBO3MOXKHO ONpeaennTb

[J ®dyHKumm B uenom oTpabaTtbiBaloT 3a O4MHAKOBOE BpeMs

TecT "CpepHee Bpems BbinonHeHus defer nocne Go 1.14"

func main () {
defer someFunc ()

}

Bbli6epuTe 0ANH BapuaHT U3 crnmcka

[J 100-500 He
[ 50-100 HC
[J 10-50 HC
[0 2-5Hc

TecTt "defer u cobecepgoBaHue"

Kanamnpat peannsoBan Ha cobecefoBaHMM HEKOTOPYHO 3agady M NpeaoCTaBuIl
cnepyrowmn Kog;

func DoSomeWork () (Result, error) {

ARTE

var wg sync.WaitGroup

wg.Add (n)
for i := 0; 1 < n; i++ {
go func () {
/] ...
if err := someOpl(); err '= nil {

wg.Done ()
return



//

if err := someOp2(); err '= nil {
wg.Done ()
return

//

wg.Done ()

//

Ha nocnepoBaBLumi BOTPOC, novyemy 6bl He caenaTb

//
for i := 0; 1 < n; i++ {
go func () {
defer wg.Done
//
O
}
//

KaHaunpaT oTBeTUN, YTO BCeraa nsberaet defer BO U36eKaHWe noTepu
NPOM3BOANUTENBHOCTU NPOrpaMMbl, Tak Kak KOrga-To rae-To YuTarl, YTo UCMob30BaTh
defer — 3TO NJIOXO M AOPOro, HO CaM FNy60KO B BONpPOCe He pa3buparncs.

Bbl6epVITe BEpHble YTBepXAeHUA Ucxoaqa n3 Mmatepuasa nocnegHux Byx ypokos, a
TaKkKXXe Ballero JIN4HOro onbiTa.

Bbi6epuTe BCe NoaxoasiimMe OTBETbI U3 CANCKA

[J B oblueM cnydyae akcrnepTvsa KaHauaaTa CTaBUTCS NOJ, COMHEHUE U TpebyeT
JOMNOJIHUTENbHbIX NMPOBEPOK.

[J B uenom gonycTumo, ecnv KaHanaaTt NnpuBeaET MUHYCbI U MJTHOCbl TaKOro
noaxoaa u noobellaeT 60Mblle Tak He aenaTtb.

[J OroHb, Mbl Boo6LLEe n3beraem defer B Halem kofe. bepém ToBapuLua.



[J CoMHUTenbHbI BapyaHT pelleHns ansa cobecefoBaHus, Tak Kak NO3BONAET
cobecenyoWNM HakngaTb BaM Heyg06HbIX BONPOCOB.

[J Premature optimization is the root of all evil.

[J] Bo3MOXXHO, 4YenoBeK CUAUT Ha NPOeKTax C APEeBHEN rOLKON 1 aenaeT 3To Mo
npuBbIYKe. B ntobom crnyyae — aTO MapKep AJ1s cobecenyroLero.

3apava "Kakoe MakcumMmanbHoe KOnM4yecTso QyHKLMN
MO)XHO OTNOXMUTb yYepe3 defer?”

MocTapanTecb NPUMEHNTb NOJly4YeHHbIE B NpeAblayLMX YpOKax 3HaHUA U OTBETUTDb Ha
9TOT HENPOCTOWN BOMpPOC.

[aHHas 3agaya nmeeT cBO60OAHYO GopMy OTBeTa — K060 OTBET ByAET cYMTaTbCA
BepHbIM. OHa Hy)kHa 60nblUe A/ caMONpPOBEPKU, MONpobynTe NpeacTaBUTb X0,
CBOMX MbICNeENR, ecnu 6bl, HanNnpMMep, BaM 3ajanu Takom BONpPoc Ha cobeceoBaHMUMN.

npOME)KYTO‘-IHbIe BbiBOADbI

Mbl y3HasNK, YTO Y)KACHO AOPOro defer — 3TO JABHO YXXe MUG.

Ecnu Bbl He Ucnonb3yeTe defer B LUMKJIE UK B Ballei hyHKUUM A0 8 defer (4YTO
cooTBeTCTBYET 99% nporpaMm Ha Go), TO MOXHO He NepeXxuBaTb, T.K. HaKNagHble

pacxofbl Ha HEro 6yayT MUHUMASbHBbI.

B cnenyrowiem moayne (nocne Toro, Kak No3HaKOMUMCS C MAHUKOWM) Mbl Yy3HaEM, Mo
KaKUM eLLé NpuumMHaMm crefyeT CKJIOHSATbCS B NMOJIb3Yy UCMONb30BaHUA defer BMECTO

ABHbIX BblI3OBOB N0 MeCTaM BbiIXo[a U3 dJYHKU,VIVI.

Ha aton HperaCHOVI HOTE, Aiep>Xa B roJi1oBe, 4YTO npexxgeepemMeHHblie ontTuMmun3auum —

aT0 3110 (TONIbKO ecn Bbl He pa3paboTumnk C++), Mbl ABUraemcs ganblue &






