runtime.SetFinalizer

B 9TOM ypOKe Mbl HEMHOI0 KOCHEMCA (puHann3aTopoB B Go 1 GyHKLMM, KOTOpas UX
Ha3HayaerT.

JTa TeMa YeM-TO HarNnoMUHaeT defer, HO 3TO TOJIbKO BUAUMOE CXOACTBO.

Bo3Bpaliasicb K UCTOKaM

BcnoMHMM 04HO 13 pelweHnin 3agaum "YTeuka ¢annoBbiX AeCKPUNTOPOB", C KOTOPOU
Mbl CTOJIKHY/IMCb B CAMOM Hayvasne Moaynst (MCXOAHWK 3aJ1aum):

func ProcessFiles (paths []string) ([]lstring, error) {
results := make([]string, 0, len(paths))
for , p := range paths {
f, err := os.Open(p)
if err != nil {
return nil, fmt.Errorf ("open file %qg: %v", p, err)

// defer f.Close()

if strings.HasSuffix(f.Name(), " skip") {
continue

r, err := processFile (f)
if err != nil {

return nil, fmt.Errorf ("process file %q: %v", p, err)


https://stepik.org/lesson/576300/step/7?discussion=4609216&thread=solutions&unit=570911
https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/blob/master/tasks/02-defer-statement/file-descriptors-leak/process_files.go

results = append(results, r)

return results, nil

B peweHnn Bbille Mbl 3aKOMMEHTUPOBAJIN OTJIOXKEHHOE 3aKpbiThe d)ail'lna, n TECT
TestProcessFiles Hayasa NnpoxoguTb!

$ cd tasks/02-defer-statement/file-descriptors-leak
S go test -run=TestProcessFiles$
ok tasks/02-defer-statement/file-descriptors-leak 0.927s

YT106bI pa3obpaTbCs B 3TON YIMYHOM Maruu, jaBanTte 3aie3eM B os . Open, KOTOpast
yepes HEXUTPYHO LIeNoYKy BbI3OBOB, NPUBEAET Hac K newFile:

Open -> OpenFile -> openFileNolog -> newFile

// src/os/file unix.go
package os

// newFile i1s like NewFile, but if called from OpenFile or Pipe
// (as passed in the kind parameter) it tries to add the file to
// the runtime poller.
func newFile (fd uintptr, name string, kind newFileKind) *File {
fdi := int (fd)
if fdi < 0 {
return nil

f = &File{&file{

pfd: poll.FD{
Sysfd: fdi,
IsStream: true,

ZeroReadIsEOQOF: true,
}I
name : name,
stdoutOrErr: fdi == 1 || fdi == 2,


https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/os/file_unix.go#L123

b}
//

runtime.SetFinalizer (f.file, (*file) .close) // <= 11l
return f

Ara, a BOT 1 3apbiTasi co6aka! Mbl BUAUM, YTO BHYTPeHHeMY 06bekTy daiina (no cytu
— 06epTKe HaA haitIoBbIM LeCKpUNTOPOM) HasHavaeTcsi puHanmsarTop B BUAE ero
3aKpbITUA:

runtime.SetFinalizer (f.file, (*file) .close)

YT0 Xe 310 Takoe?
runtime.SetFinalizer

O6paTMMcsa K JOKYMEeHTaLUunm:

package runtime

// SetFinalizer sets the finalizer associated with obj to the
provided

// finalizer function. When the garbage collector finds an
unreachable block

// with an associated finalizer, it clears the association and runs
// finalizer (obj) in a separate goroutine. This makes obj reachable
again,

// but now without an associated finalizer. Assuming that
SetFinalizer

// is not called again, the next time the garbage collector sees

// that obj is unreachable, it will free obj.

//

func SetFinalizer (obj interface{}, finalizer interface{})

Takmnm o6pasom puHanusaTop — 370 QYHKLNS, CBAA3aHHAsi C 0ObEeKTOM, KOTopast
Bbl3blBAETCHA B TOT MOMEHT, KOrga COOPLLUMK Mycopa CYNTAeT 06 bEKT HEAOCTMXKUMbIM
(HVMKTO 60JIblLE He CCbINIAaeTCsi Ha Hal 06beKT). Mpu aToM B cneayrowwmin pas GC



https://pkg.go.dev/runtime#SetFinalizer
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)

0CBOOOAMT 0OBHEKT, T.€. PMHanM3aTop NpealecTByeT "peanbHOMY" 0CBOOOXAEHUM
namsaTh ns-nop o6vekTa Go.

runtime.SetFinalizer AefaeT HUYTO MHOE, KaK HasHavyaeT PuHanmMsaTop
yKa3aHHOMY 06beKTY. B Hallem crnyyae 06beKTy f. file Ha3HavyaeTca GuUHanNn3aTop B
BuAe MeTofa (*file) .close, HE NPUHAANEXALLEIO HUKAKOMY KOHKPETHOMY OOBEKTY,
HO BXOASALLEMY B MHOXXECTBO METOAO0B TUNA *file:

runtime.SetFinalizer (f.file, (*file) .close)

// Korma f.file BymeT HemocTuxmuMm, Be3OBeTcd (*file).close(f.file)
// (r.e. f.file BymeT gBjgeTCd pPecMBEPOM MeToma close).

// COBCTBEHHO TakK BHIJISOMT BHISOB JIOOOTO MeTOma, eciu ydpaThb
CMHTaKCUUECKUN caxap:

// ff := new(file)

// ff.close() -> (*file).close(ff)

MNpu 3TOM close NogYMLLaeT 3a cobon hpuHannsaTop (Tbil):

func (file *file) close() error {
if file == nil {
return syscall.EINVAL
}
//

// no need for a finalizer anymore
runtime.SetFinalizer (file, nil)
return err

Urpaemcs c runtime.SetFinalizer

3aBef1IEéM CBOM COBCTBEHHbIV PUHANN3ATOP E-ERACKAKEKOM-A-PACHYTHEHA-AAMIMA.

func customFileFinalizer (f *os.File) {
fmt.Printf ("%p: I'm closed\n", f)
f.Close ()


https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/os/file_unix.go#L261

N 6ynem BelwaTb ero Ha annbi:

func ProcessFiles (paths []string) ([]lstring, error) {
results := make([]string, 0, len(paths))
for , p := range paths {
f, err := os.Open(p)
if err != nil {

return nil, fmt.Errorf ("open file %g: %v", p, err)

}

runtime.SetFinalizer (f, customFileFinalizer) // <= 11

//

3anycTuM TecTbl U YAOCTOBEPUMCS, YTO AENCTBUTENBHO, B NpoLiecce paboTbl
nporpamMmMmbl C60PLLMK Mycopa fo6upaeTcst 40 NeEPEMEHHON £ (KaXAablil pa3 HOBOW),
YXUBYLLEN OAHY UTEPALMIO LiMKIa (CTPaHHO, YTO KOMNUIATOP Nogo6HOE He
ONTUMU3UPYET), U Bbl3bIBAeT hMHANIM3ATOP, C HEW CBA3AHHDIN:

$ go test -v -run=TestProcessFiles$
=== RUN TestProcessFiles
0x140010£fd658: I'm closed
0x140010£d650: I'm closed

0x14000010df0: I'm closed

0x14000010de8: I'm closed

0x14000010de0: I'm closed

-—— PASS: TestProcessFiles (1.11s)

PASS

ok tasks/02-defer-statement/file-descriptors-leak 1.246s

Ecnn xe mbl 3aMyCTUM TECT TestProcessFiles SkipAll, B KOTOPOM BCe OTKpPbITble
d)aﬁﬂbl NponycKarTCA U YTEHNE U3 HUX HE NAET, TO yBUOUM, 4YTO OH NajaeT, a
CbVIHaﬂIA3aTOPOB B BblBOAE HE BUAHO:

$ go test -v -run=TestProcessFiles SkipAll
=== RUN TestProcessFiles SkipAll



process files test.go:60:

Error Trace: process files test.go:60
Error: Received unexpected error:
open

/tmp/TestProcessFiles 3672459350 skip: too many open files

Test: TestProcessFiles SkipAll
-—— FAIL: TestProcessFiles SkipAll (0.14s)
FATL
FATL tasks/02-defer-statement/file-descriptors-leak 0.326s
FATL

,D,J'Iﬂ OTBETa Ha BOIPOC, No4Yyemy Tak nponcxoaunT, CHOBa O6paTVIMCFI K AOKYMEHTauUuunu:

// There is no guarantee that finalizers will run before a program
exits,

// so typically they are useful only for releasing non-memory
resources

// associated with an object during a long-running program.

9TOT TecT ropasfo 6bicTpee, YeM TOT, FAe Mbl 100000 pa3 untanu u3 daina, nosTomy
cKopee Bcero c60pLink Mycopa npocTo He ycrneBaeT 0cBo60XAaTb O6bEKTbI.

Hy n Hanocnegok, cneayeT 6bITb 6AUTENbHLIMY C 6bICTpOAENCTBUEM (PUHANN3ATOPOB:

// A single goroutine runs all finalizers for a program,
sequentially.

// If a finalizer must run for a long time, it should do so by
starting

// a new goroutine.

MNpepnaraem BaMm caMmuM J06aBUTb B customFileFinalizer nay3y B 1Tms u
MOCMOTPETb, YTO BbINAET (&

TecT "3anyck ¢puHanusatopos”



Bbl6epMTe BCe noaxoadwimne oreertbl U3 CrinCKa

[J ®uHanusaTopbl 3anycKatoTcsi Npy BbixoAe U3 hyHKLUUM NOA06HO hYHKLUSAM,
OT/IOXXEHHbIM Yepes defer

[J Bce ¢puHanusaTopbl 3anyckaroTcs NocnefoBaTesibHO B O4HOWM ropyTUHE

[J ®uHanusaTopbl 3anyckKatoTcsi B TOT MOMEHT, KOrja 06beKT cuMTaeTcs
He4OCTUXMMbIM

[J Bce ¢puHannsaTopbl 3anyckaroTC KOHKYPETHO B pa3HbIX FOpyTMHaX

TecT "MapaHTUpyeTCS NU BbI30B (pMHANM3aTopa npu

3aBepLueHuun npouecca?

Bbli6epnTe 0ANH BapuaHT U3 crnmcka

J Oa
[J Hert
[J TpyaHo ckasaTb

TecT "runtime.KeepAlive"

McxoaHuK npumMepa.

MocTapaliTech, He 3anyckas KoAa, BbibpaTb BEPHbI BapuMaHT TOro, YTO OKAXXETCH Ha

3KpaHe rnocne 3anycka nporpaMmmbi:

package main

import (
" fmt "
"runtime"
"time"


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/blob/master/tasks/02-defer-statement/finalizers/main.go

type Hero struct {
Name string

func NewHero (name string) *Hero ({
h := &Hero{Name: name}
runtime.SetFinalizer (h, fin)
return h

func fin(h *Hero) {
fmt.Printf ("%s was dead\n", h.Name)

func Battle () {
n := NewHero ("Naruto")
= NewHero ("Aoi Rokusho")

go func () |

for {
runtime.KeepAlive (n)

func main () {
Battle ()

for i := 0; 1 < 3; i++ {
time.Sleep (time.Second)
runtime.GC ()

Bbli6epnTe 0ANH BapuaHT U3 crnmcka

[J Naruto was dead

[J Aoi Rokusho was dead



[J Aoi Rokusho was dead
Naruto was dead

[J Naruto was dead
Aoi Rokusho was dead

[J Aoi Rokusho was dead
Aoi Rokusho was dead
Aoi Rokusho was dead

O BbiBOA HegeTEPMUHUPOBAH

BbiBoabI

3a HEeCKOMbKO NeT pa3paboTku Ha Go aBTopam KypCa He NpnxoannocCb UCMosib30BaTb
runtime.SetFinalizer B 60€BOM KOAE.

HaHHoe API nonesHo, Hanpumep, Npyu B3aumogenctemm ¢ Cu-6uHAMHramu, Korga
Heo6X0AMMO BbI3blBaTb KACTOMHbIE PYHKLMM OCBOOOXKAEHUA NAaMATU AN
cneunduyHbiX 06bEKTOB. 3a Npegenamu nogobHom chepbl Bac CKopee Bcero 6yayt
6UTb NO pyKaM, ecsim NpUHeCETe Ha PeBb0 OCBOBOXAEHME pecypca C MOMOLLbHO
dbrHanu3aTopa — yXX CIMWKOM 3TO TOHKUI NEA U CINLLKOM cnabble rapaHTumn faét

runtime.SetFinalizer.

Korpa-To gaxke 6b110 NpeasnioXeHne BbINUANUTb 3Ty GYHKLMIO U3 CTaH4APTHOM
O6UBNNOTEKMN, HO KaK CKa3aHO BbllLe, B KAKUX-TO Kelcax oHa MOXXEeT NPUroaAnTbCs.

[enntecb CBOMMM KencaMu U NMULLINTE, YTO AiyMaeTe Ha 9TOT CYET B KOMMEHTapUM.

B nto6om cnyyae, 3HaTb O TaKOM MONIE3HO!


https://groups.google.com/g/golang-dev/c/DMiUkpS1uyQ




