[TaHMKa BO BpeMSl NaHUKU

B aTOM ypoke Mbl MOCMOTPUM Ha pPefKUn KENC NaHUKKU BO BPEMS MaHUKU N MONMEM,
AN51 Yero Hy)>kHa 6blna BCS 9Ta Slormka ¢ pperiMoBbIMY yKasaTensiMu, KOTOPYHO Mbl
pasbupanu paHee.

MaHuKa npu naHUKe — 3TO 3aKOHHO? [la!

Cneundukaumsa Go rnacuT:

The recover function allows a program to manage behavior of a
panicking goroutine. Suppose a function G defers

a function D that calls recover and a panic occurs in a function on
the same goroutine in which G is executing.

When the running of deferred functions reaches D, the return value of
D's call to recover will be the wvalue

passed to the call of panic. If D returns normally, without starting

a new panic, the panicking sequence stops.

O6paTuUM BHMMaHME Ha

If D returns normally, without starting a new panic, the panicking

sequence stops.

T.e. oTnoxeHHas PyHKUMA D ¢ recover () BHYTPM OCTAHOBUT MaHUKY, ECNIN caMa He
3anaHuKyeT. 3Ha4yuMT cama BO3MOXHOCTb NOA06HOro gonyckaeTcs?


https://golang.org/ref/spec#Handling_panics

// https://goplay.tools/snippet/gUzoSY6QSDH
package main

import "fmt"

func main () {
defer func() {
defer func () {
fmt.Println ("before third panic")

panic("triple kill")
} O

fmt.Println ("before second panic")
panic ("double punch")

10O

fmt.Println ("before first panic")
panic ("sky is falling")

/*
before first panic
before second panic



before third panic

panic: sky is falling
panic: double punch
panic: triple kill

goroutine 1 [running]:
main.main.funcl.1 ()
/tmp/sandbox017105870/prog.go:9 +0x95
panic (0x4a27a0, 0x4d8970)
/usr/local/go-faketime/src/runtime/panic.go:965 +0x1b9
main.main. funcl ()
/tmp/sandbox017105870/prog.go:13 +0xb7
panic (0x4a27a0, 0x4d8930)
/usr/local/go-faketime/src/runtime/panic.go:965 +0x1b9
main.main ()
/tmp/sandbox017105870/prog.go:17 +0xb7

/*

FowWwKa cKylwana naHWK1 Bo BpeMsi Apyrnx NaHuK U He nofaBunach, faXke KpacuBo
BbIBe/a UX BCE Ha 3KpaH (06paTuTe BHUMaHWE Ha OTCTYN y NOC/IeAyHoLMX NaHWK):

panic: sky is falling
panic: double punch

panic: triple kill
Kak e aT1o paboTaet?
U cHoBa runtime.gopanic

BepHEMcs K Halleln nanobneHHom runtime.gopanic 1 paCCMOTPUM KYCKU eé
peanunsauumn, KOTopble [0 3TOro CKpbiBasnau OT Bac:

package runtime

// The implementation of the predeclared function panic.
func gopanic (e interface{}) {
//

var p _panic

p.arg = e
// IDoBGaBuUIM NaHMKYy B CIUCOK I[NaHUK.
p.link = gp. panic


https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/runtime/panic.go#L958

// OBHOBMJIM yKazaTeJlb Ha CIMCOK IIaHMK B TOPYTUHE.

gp. panic = (* panic) (noescape (unsafe.Pointer (&p)))
//
// Bexum no cnucky defer'os.
for {
d := gp. defer
if == nil {
break

// If defer was started by earlier panic or Goexit (and,
since we're back here, that

// triggered a new panic), take defer off list. An earlier
panic will not continue

// running, but we will make sure below that an earlier
Goexit does continue running.

//
if d.started { // Ecny paHee MBl yXe BH3BBAJU
sT7oT defer.
if d. panic != nil {
d. panic.aborted = true // U BHyTpM Hero OwJa NaHMKAa,

MH €& TIpEpHBIBAEM.

}

d. panic = nil
// .
d.fn = nil
gp. defer = d.link // VI mepexoImMm K ClenynleMy
defer.
freedefer (d)
continue
}
// Mark defer as started, but keep on list, so that traceback
// can find and update the defer's argument frame if stack
growth
// or a garbage collection happens before executing d.fn.
d.started = true
// Record the panic that is running the defer.
// If there is a new panic during the deferred call, that
panic

// will find d in the list and will mark d. panic (this
panic) aborted.
d. panic = (* panic) (noescape (unsafe.Pointer (&p)))



//

// BHIBOB OTJIOXEHHOM uepes Tekyumii defer dyHkumMM. EcCamu BO
BpeMsa HEeTO NPOM3O0OMIOET aHMKa,

// TO MBI CHOBa OKaxeMcsa B Hauajie runtime.gopanic, a eciu
BHYTPM OYyHKLUMM e€CTb recover (),

// TO OH BOCCTAHOBUT TEKYIYK MaHWKY M MH NepelnéM K KOIy
HUIXEe .

p.argp = unsafe.Pointer (getargp())

//

reflectcall (nil, unsafe.Pointer (d.fn), deferArgs(d),
uint32 (d.siz), uint32(d.siz), uint32(d.siz), &regs)

//
if p.recovered {
gp. panic = p.link

// Ecnm cpaboTas recover () IJg TeKylen NaHVKY U
CYULIECTBYET paHee MNpepBaHHAs MNaHUKAE,
// TO BOCCTAaHABJMBAEM IIOTOK BHIIOJHEHMS NPOTPAMME,
MCIIOJIbE3YS eé.
if gp. panic != nil && gp. panic.goexit &&
gp. panic.aborted {
gp.sigcode0 = uintptr(gp. panic.sp)
gp.sigcodel uintptr (gp. panic.pc)
mcall (recovery)
throw ("bypassed recovery failed") // mcall should not

return

VA
// BAborted panics are marked but remain on the g.panic
list.
// Remove them from the list.
for gp. panic != nil && gp. panic.aborted {
gp. panic = gp. panic.link

//
// Yxe BHaAaKOMHIM HaM IIepexol.
gp.sigcode0 = uintptr (sp)

gp.sigcodel = pc
mcall (recovery)
throw ("recovery failed") // mcall should not return



// ran out of deferred calls - old-school panic now

// Because it i1s unsafe to call arbitrary user code after
freezing

// the world, we call preprintpanics to invoke all necessary
Error

// and String methods to prepare the panic strings before
startpanic.

preprintpanics (gp. panic)

fatalpanic(gp. panic) // BHYyTpM BHIBOB printpanics.

/7

// Print all currently active panics. Used when crashing.
// Should only be called after preprintpanics.
func printpanics(p * panic) {
if p.link != nil {
printpanics (p.link)
if !'p.link.goexit {
print ("\t") // SBHaKOMEIE HaM OTCTYIIH.

}
if p.goexit {
return
}
print ("panic: ")
printany (p.arqg)
if p.recovered {
print (" [recovered]")
}
print ("\n")

M3 Kofa Bblle MOXXHO BbIBECTHU cnepyrouime OCHOBHblE MOMEHTDI:

® [aHUKN HaKanjimBaroTCA B CIMMINCOK NMaHUK TeKyIJJ,eﬁ rOPYTUHDbI (I'IOSTOMy Mbl

MOXXeM, HarpnuMep, pacrievyataTtb Ux BCG), aHanorn4yHo Tomy, Kak



HaKarnanBarTCA OT/IOXXEHHbIE beHKLl,VI n,

® oO4yepenHasa rnaHuka ripepbiBa€eT BbIMNOJ/IHEHUE TeKyLLl,el‘;I NaHWUKKN 1 "BCTAET Ha eé

MeCTO";

® BbINOJIHAEMbIN B TQK)/LLI,VIVI MOMEHT defer 3HAET, KakKad NaHWUKa npounsoLuna
nocnegHen (p,a»(e €CJ1M OHa ciyvynnacb He B TEKYLLEM, a B ClieAyHoLleM

bpeiime);

® recover () MOXET BOCCTAHOBUTb MNaHUKY TOJIbKO B TEKYLLEM cbpel7|Me,
COOTBETCTBEHHO BO3MOXXHa CUTYaLUA, KOrga B/J1I0OXXEHHaA naHMKa 6yp,eT
BOCCTaHOBJ1€Ha, HO 3aTEM YripaBJieHNe rlepe17|p,éT K npe,qbl,qyu.l,eﬂ NMnaHunKe n

nporpamMma BCE paBHO yrnager.

Bo3Bpawasachb K ppeM nonHTepam

B npeabiayLiem ypoke Mbl pasbupanu npuMep, Korga paspaboTymk gymarn, uyto
"BHYTPEHHUN" recover () OT/IOBUT Kak BO3MOXHbIe "BHYTPeHHMEe", TaK 1 "BHeLLHune"
NaHUKMN:

// https://goplay.tools/snippet/CK3GEigK zF

func main () {


https://stepik.org/lesson/576305/step/7?unit=570916

say ("hello!"™, 3)

func say (s string, n int) {

defer func() {
defer func () {
if err := recover(); err != nil { // Ommbka, BTO He
NOIeMCTBYeT Ha "BHemwHoO" NaHUKY !
fmt.Println("got panic:", err)
}
O
cleanUp ()
O
for i := 0; 1 < n; i++ {
if i == 1 {

panic ("keep silence")

}
fmt.Println(s)

func cleanUp () {
panic("while cleanup")

Ho Mbl ¢ BaMM NOMHUM, YTO runtime.gorecover CBepseT GperMOoBble YKa3aTenw,
YTO6bl CONOCTABUTb panic () U recover ():

package runtime

func gorecover (argp uintptr) interface{} {

//

if /* ... */ && argp == uintptr(p.argp) {
p.recovered = true
return p.arg

}

return nil

Tak BOT, 370 CAenaHO cnewuanbHO 415 TOro, YTOObI Napbl panic-recover HE
nepecekanuco!



Mpw co3gaHnm MexaHM3ma NaHnKM paspaboTUnKM A3bika NocunTanu, Yto byaer
KpanHe HeO04YeBUOHO, eC/N recover () 'bl 6yAyT OCTaHaBAMBATb MaHUKK U3 "4yXKux"
dbpermos:

It's important that recover only work when called directly from a deferred function, so that
a deferred function can itself call a function that uses a deferred recover. That is, given

this code

func £ () {
defer func() {

g()
()
panic (1)

func g() bool {
defer func() {
if x := recover(); x != nil {

VY

} )

return someFunction /()

the recover in g's deferred function must not pick up the panic in f. If it did, it would be
impossible for an independent package to reliably use panic/recover in a controlled way.

(c) lan Lance Taylor

N306pasum HarnsgHo, o Kakux "napax” naeTt peydb Bbllle:



1 package main

2

3 func main() {

4 defer func() {

5 recover()

6

7 defer func() {

8 recover()

9

10 defer func() {
11 recover()
12 ()

13

14 panic("triple kill")
15 O

16

17 panic("double punch")
18 ()

19
20 panic("sky is falling")
21 }

(HapeeMmcs, uTo 3TOT "cBETOMOP" HE BbI3OBET Y BAaC 3MWUJIENCULO, ITaBHOE — YNOBUTb
3aKOHOMEPHOCTb)

[laHHbIV NpUMep MOXHO NepenucaTb CrieyoLmnM 06pasoMm:

// https://goplay.tools/snippet/XEFaHuxLELa

func main () {
defer func() {
recover ()
aaa ()
Q)
panic ("sky is falling")

func aaa () {
defer func() {
recover ()
bbb ()
Q)

panic ("double punch")



func bbb () {
defer func() {
recover ()

}O)
panic("triple kill")

Taknm 06pasoM, KaXAbl recover CBA3aH C UCKJTHOYUTENIbHO C MAaHMKON B PYHKLNK, B
KOTOPOM OH OT/TIOXEH.

BbirnaauT He Tak Y>K MJ10XO, KaK Ka3aJ10Cb Ha ﬂepBbIVI B3rndn, He npaBja n?

TecT "You Shall Not Pass!"

Mbl NOHUMaeM, 4YTo C FlpaKTMLIeCKOVI TOYKWM 3peEHNA AaHHbIN TeCT UMeeT Masio CMbicna
(TaK KaK MaJIoBEPOATHO, YTO Bbl BCTPETUTE I'IOLI,O6HbI6 YXULLPEHNA B 60eBOM KO,D,e), HO
X0q6ﬂ51ﬂuép830K3aerHMTbHOHMMaHMeCBﬂ3KMpanicrecover

Bbl6epuTe CHUNNETLI, KOA, B KOTOPbIX He 6yAeT NaHMKOBATb.

1)

func main () {
defer func() {
defer func () {
panic ("3")

} ()



panic("2™)

+0O)

panic("1")
}
2)
func main () {
defer func() {
fmt.Println("recover for 1:", recover())
defer func () {
fmt.Println("recover for 2:", recover())
defer func() {
fmt.Println("recover for 3 ", recover())
O
panic("3")
}(Q)
panic("2")
O
panic ("1")
}
3)
func main () {
defer func() {
defer func () {
defer func() {
fmt.Println("recover for 3 only:", recover())
O
panic ("3")
O
panic("2")
O
panic("1™)
}
4)

func main () {



defer func() {
fmt.Println("recover for 1:", recover())

defer func () {
fmt.Println ("recover for 2:", recover())
panic ("3")

()

panic("2™)
O
panic("1")
}
5)
func main () {
defer func() {
fmt.Println("recover for 1 only:", recover())
defer func () {
panic ("3")
} Q)
panic("2"™)
O
panic("1")
}
6)
func main () {
defer func() {

fmt.Println("recover for 1 only:", recover())

F ()

defer func () {
defer func
(

{

()
'3")

panic ('
Q)
panic("2")
}O)

panic("1"M)



7)

func main () {
defer func() {
defer func () {

fmt.Println ("recover for 1 only:", recover())

}(O)

defer func () {
defer func/(
panic ("

) |
3")
O
panic("2")
Q)
Q)
panic("1")

8)

func main () {
defer func() {
recover ()

O
foo ()

func foo () {
defer func(

) A
panic("2™)

10O

panic("1")

NMpomMeXXyTouHble BbIBOAbI

Y70 TYT MOXHO ckasaTb? He rpo3u MowHOMY KOMNUATOPY, NONUBasA CMy3n y ce6s 3a
MaKOyKOM.

MHbIMK cnoBamu — 6yﬂ,bTe 6p,VITeJ'IbeI, eCJin nocJie BOCCTaHOBJIEHUNA NAaHUKA
BbIMNOJIHAETE CJZIOXKHbI€ cleanup-Onepauunn, T.K. OHU MOTYT NPUBECTU K CJ'IG,EI,yI-OLU,GVI
NaHUKe, KoTopasa y>e He 6y,u,eT BOCCTaAHOBJIEHA.



Tak)xe MOMHUTE, YTO panic C recover CBA3aHbI HOd)peVIMOBO, HO Mbl HaleeMcs, 4To
BaM He I'IpM,D,éTCFl MCMNoJ1b30BaTb recover () 3a nNpegeiamMu KaKOFO-HM6yJJ,b xennepa
nnn mupanBapbl, a B HUX Bbl 6yp,eTe ncnonb3oBaTb I'IpOCTOVI LLIA6IOHHbIN KoA Bupaa

defer func () {
if r := recover(); r != nil {
// Working with r.
//

O

B cnenytouieM ypoke Mbl paCCMOTPUM OAMH U3 FNaBHbIX NOABOAHbIX KAMHEWR NaHUKK
M Ha 9TOM 3aKOHYMM PacCMOTPEHME MEXAHW3MOB MaHWKOBAHMS B MPUHLMIE U
HaKOHeL-TO Nepenaém K NyYllimM npakTUKam.




