MexaHn3M BOCCTaHOBJIEHUSA NOCJie NaHUKMU:
recover

B AaHHOM YPOKE Mbl Hay4YUMCA CnpaBJiIATbCA C BO3HUKAKOLWNMKN MaHNKaMU, a Takxxe
KOCHEMCS nepBbiX MNoaABOAHbIX KaMHeN, CBA3aHHbIX C 3TUM.

HES[NAHHRHAMBIHE
NTHTAHURE

—
—
~

pr  w—

—_
—_
—

BcTpoeHHas CI)YH KLUuA recover

AHTaroHUCTOM panic fiBNgeTCA BCTpO€eHHad beHKLWIFI recover:

// src/builtin/builtin.go
package builtin

// The recover built-in function allows a program to manage behavior
of a

// panicking goroutine. Executing a call to recover inside a deferred
// function (but not any function called by it) stops the panicking
sequence

// by restoring normal execution and retrieves the error value passed
to the

// call of panic. If recover is called outside the deferred function
it will

// not stop a panicking sequence. In this case, or when the goroutine
is not

// panicking, or if the argument supplied to panic was nil, recover
returns


https://golang.org/pkg/builtin/#recover

// nil. Thus the return value from recover reports whether the
goroutine 1is

// panicking.

func recover () interface{}

OHa no3BoONSAET ocTaHaBAMBaTb 3anyweHHY0 NaHuKy, a TakXe NMoJiydnTb apryMeHT, C
KOTOpPbIM Ta 6bl/1a Bbl3BaHa (Mbl He NpPOoCTO TaK NnpnBoaAnM (I)yHKLWIVI BMeCTe C UX
ﬂ,OKyMeHTaLWIeﬁ — Yaulie BCero oHa MOXXET AaTb OTBETbI Ha BCe BOI'IpOCbI).

anMepMCﬂOﬂb3OBaHMW

// https://goplay.tools/snippet/d3BjJzhhcdD

func main () {
defer func() {
if r := recover(); r != nil {

fmt.Printf ("recovered: Sv (%T)", r, r)

= ([lint) (nil) [O]

// Tlpoliecc 3aBepumTCs yCIelHO, C KomoM Bo3BpaTa 0.

// recovered: runtime error: index out of range [0] with length 0

(runtime.boundsError)

Ecnv B MOMEHT Bbl30Ba recover HE NMPOUCXOANIIO HUKAKOWM NaHWUKK, TO QYHKLUUS
BEPHET nil (aHanorMyHo, ecnm 6bl 6bi1 BbI3OB panic (nil)):

// https://goplay.tools/snippet/v_g QgO8maR

func main () {
defer func() {
r := recover ()

fmt.Printf ("recovered: Sv (%T)", r, r)

(O

// No panic.



// recovered: <nil> (<nil>)

O6paTuTe BHUMaHWE Ha TO, YTO recover Bbl3bIBAETCA U3 OT/IOXKEHHOW hyHKLUMN!

Tak Xe cnefiyeT UMeTb B BUAY, YTO Noc/ie BOCCTAHOBNEHUSA HYHKLNA BEPHETCA B
MECTO CBOEro Bbi30Ba C BO3BpaLlaeMbIMU 3HAYEHUSIMMU, 3aMNOJTHEHHBIMU N0
YMOJI4aHUIO, U MporpaMma NpoAosIXXUT CBOKO paboTy:

// https://goplay.tools/snippet/mNNR-iUghlp

func main () {
a, b, ¢ := noPanic{()
fmt.Printf ("%v %v %q", a, b, c)

func noPanic () (int32, bool, string) {
defer func() {
recover ()

} ()

panic("sky is falling")
return 1, true, "1" // o 2TOM CTPOUKM He HounéT!

// 0 false ™"

Ecnu >xe Ha MOMEHT NaHUKKn BO3BpallaemMble 3Ha4YeHNA 6bl/IN YEM-TO 3aroJiHeHbl, TO
npu Bbixoge 13 beHKLI,VIVI Mbl X 1 NONYHYUM!

// https://goplay.tools/snippet/rG7UWavRAHD

func main () {
a, b, ¢ := noPanic/()
fmt.Printf ("%v %v %q", a, b, c)

func noPanic() (a int32, b bool, c¢c string) {
defer func() {
recover ()
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https://go.dev/ref/spec#The_zero_value
https://go.dev/ref/spec#The_zero_value

a, b, ¢ =2, false, "2"

panic("sky is falling")
return 1, true, "1"

// 2 false "2"

3apaua "Recover”

CcbliKa Ha 3aroToBKY.

BaM Heo6xo0aMMO peann3oBaTb He6obLLYH GYHKLMIO Recover:!

// Recover Be3HBaeT fn, JIOBUT MNAHVMKY M BO3BpalaeT €& apryMeHT.
// Ecnv maHuKM He OBJIO, TO ObYyHKIMA BO3BpamaeT <nil>.

func Recover (fn func()) any

Bonblie noapo6HOCTER U He NOHaZo6UTCA (L)

recover noa KarnoTom

BHumaHue! NpuroTtoBbTeCb K HEMPOCTOMY NIOHrPUAY.


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/03-panic-concept/recover

anIBbILIHbIM HaM CNoco6oMm nNocMoTpumM, B Kakoun acceM6nepr|l71 KoJ rnpeBpallaeTcH

Bbl30B recover:

# main
# ...
LEAQ +24 (FP), AX
CALL runtime.gorecover (SB)
#

9TOT BbI3OB reHepunpyertca caeayrLuinmm KogomM KOMMNuiAaTopa:

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

// walkRecover walks an ORECOVER node.
func walkRecover (nn *ir.CallExpr, init *ir.Nodes) ir.Node {
// Call gorecover with the FP of this frame.
// FP is equal to caller's SP plus FixedFrameSize () .
var fp ir.Node = mkcall ("getcallersp",
types.Types[types.TUINTPTR], init)
if off := base.Ctxt.FixedFrameSize(); off != 0 {
fp = ir.NewBinaryExpr (fp.Pos (), ir.OADD, fp, ir.NewlInt (off))
}
fp = ir.NewConvExpr (fp.Pos (), ir.OCONVNOP,
types.NewPtr (types.Types[types.TINT32]), fp)
return mkcall ("gorecover", nn.Type (), init, fp)


https://godbolt.org/z/qeTGqjv6M
https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/cmd/compile/internal/walk/builtin.go#L645

3anoMHUM, 4YTO runtime.gorecover NPUHUMAET B KayecTBe aprymeHTta FP -
yKasaTesb Ha Tekywuin bpenm:

FP == (virtual) frame pointer == arguments pointer (T.. 4epe3 FP ccblnaroTcs Ha
apryMeHTbl yHKLMN 1 €€ NToKasIbHble nepeMeHHbIe). MOXXHO cYMTaTb aHaa0rom

annapaTtHoro BP (base pointer).

The Fppseudo-register is a virtual frame pointer used to refer to function arguments. The
compilers maintain a virtual frame pointer and refer to the arguments on the stack as

offsets from that pseudo-register. (c) A Quick Guide to Go's Assembler

Peanusauus runtime.gorecover Ha NepBblit B3rnsg TpuBMasnbHa (CyTb paboThbl
(YHKUMM CBOAUTCA K p. recovered = true), HO COAEPXUT UHTEPECHbIN
KOMMEHTapUI, KOTOPbI Mbl pasbepémM B CnefyroLeM Liare:

package runtime

// The implementation of the predeclared function recover.
// Cannot split the stack because it needs to reliably
// find the stack segment of its caller.
//
func gorecover (argp uintptr) interface{} {
// Must be in a function running as part of a deferred call
during the panic.
// Must be called from the topmost function of the call
// (the function used in the defer statement).
// p.argp is the argument pointer of that topmost deferred
function call.
// Compare against argp reported by caller.
// If they match, the caller is the one who can recover.

gp := getg()
P := gp._panic
if p !'= nil && !p.goexit && !p.recovered && argp ==

uintptr (p.argp) {
p.recovered = true


https://en.wikipedia.org/wiki/Call_stack#STACK-FRAME
https://go.dev/doc/asm
https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/runtime/panic.go#L1166

return p.arg

}

return nil

06paTMTeBHMMaHMeHayCHOBMeargp == uintptr(p.argp).

BHOBb BepHéMCFI K peasin3alnn naHnKu, YTO6bI MOHATb JIOTMYECKNIN CMbICH p.arg,

p.argp Up.recovered:

// runtime/runtime?2.go
package runtime

// A panic holds information about an active panic.

//
type panic struct {

argp unsafe.Pointer // pointer to arguments of deferred call
run during panic

arg interface{} // argument to panic

recovered bool // whether this panic is over

//

// runtime/runtime.go
package runtime

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

var p _panic

// Tpykonanu apIlyMeHT panic (), UToObl BEepHYTH e€ro B recover ().
p.arg = e

// IDobapunay MNaHMKYy B CIOMCOK MHaHUK.

p.link = gp. panic

// OBHOBMJIM yKasBaTeJlb Ha CIMCOK IIaHMK B TOPYTUHE.

gp. panic = (* panic) (noescape (unsafe.Pointer (&p)))

//

// BexwumMm mno cnmucky defer'os.
for {


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

d := gp. defer
if d == nil {
break

//
// Hauanm cceJlaTbCcd Ha TeKymuir FP.

// BaxHO, UTO MNPM BH30BE OTJIOXKEHHOMV (QYHLMM HUXE, DSTOT
yKaszaTresjb M3MEHUTCH.

p.argp = unsafe.Pointer (getargp())
//
// BHIBBAJM OTJIOXKEHHYH OYHKIIMIO, B KOTOPOM BO3MOXHO OBJI BHZOB
recover () .
reflectcall (
nil,
unsafe.Pointer (d.£fn),
deferArgs (d),
uint32 (d.siz),
uint32(d.siz),
uint32(d.siz),
&regs)
//
pc := d.pc // <= !'!'l BanommHaem "mMecTO
cozmaHua" obpabaTelIBaeMoOIO
sp := unsafe.Pointer (d.sp) // B IOaHHBM MoOMeHT defer.
//
d.fn = nil

gp. defer = d.link // Hepexommm k crenywoumemy defer.
freedefer (d)

// Ecnm BHS3OB recover () (M Kak clemncrTesme, gorecover ())
IPOWET .
if p.recovered {

//

// TO mepexkuIbBaeM TOPYTUHY Ha CJIEOynIylD MTaHWUKY (MBI
KOCHEMCS 2TOI'O IIOBXEe) .

gp. panic = p.link

// W xurpo mnperaeMm k cienyomyMm defer'awm.



//

// Pass information about recovering frame to recovery.
gp.sigcode0 = uintptr (sp)

gp.sigcodel = pc // <= !l CoxpaHuiM B TOPYTUHE

IIOJIYYEeHHBIE BEHIIIEe 3HAYEeHMA.

mcall (recovery)
throw ("recovery failed") // mcall should not return

//

// getargp returns the location where the caller
// writes outgoing function call arguments.
//
func getargp() uintptr ({
return getcallersp() + sys.MinFrameSize

Taknm 06pasom, "BOCCTaHOB/IEHNE" MAaHMKM CBOAUTCS K BbI3OBY mcall (recovery),
Npu 3TOM B ropyTuHe coxpaHsietcs PC (program counter) u SP (stack pointer) Ha
MOMEHT 3aBepLUeHnsa 06paboTKu defer, C MOMOLLbKO KOTOPOIrO Mbl OT/IOXMWN
¢yHKuMm,BKOTOpOﬁ6bU1BH3OBrecover(L

Y10 npoucxoamnT? =F

mcall No3BonAeT ropyTMHe Bbi3BaTb KOJ Mo paboTe ¢ CO60M Xe LieHOW TOro, YTo OHa
6yneT nepensiaHMpoBaHa:

package runtime

// mcall switches from the g to the g0 stack and invokes fn(qg),

// where g is the goroutine that made the call.

// mcall saves g's current PC/SP in g->sched so that it can be
restored later.

//

// mcall returns to the original goroutine g later, when g has been
rescheduled.


https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/runtime/stubs.go#L38

// fn must not return at all; typically it ends by calling schedule,
to let the m
// run other goroutines.

//

func mcall (fn func(*qg))

(ecnu ecTb #3BpatteHtbt XXenarolme NOCMOTPETb Ha peannsaumnio mcall — BaM
croaa).

To ecTb, Npy BOCCTAHOBMIEHUN NAHMKWN Y HAC NPOUCXOAMT BbI30OB runtime.recovery ot
TeKyLLel ropyTUHbI, NPUOCTAaHOBKA FOPYTMHbI U NocnegytoLlee e€ UCMOSTHEHME Yepes
HEKOTOpOe BPeMs:

package runtime

// Unwind the stack after a deferred function calls recover
// after a panic. Then arrange to continue running as though
// the caller of the deferred function returned normally.
func recovery(gp *g) {

// Info about defer passed in G struct.

sp := gp.sigcodel

pc := gp.sigcodel

//

// Make the deferproc for this d return again,

// this time returning 1. The calling function will
// Jjump to the standard return epilogue.
gp.sched.sp = sp

gp.sched.pc = pc

gp.sched.lr = 0

gp.sched.ret =1

gogo (&gp.sched)

N 4TO Mbl BUAUM? recovery "MepeMeLlaeT" NoToK BbIMNOMIHEHUSA FOPYTUHbI B MECTO
BO3BpaTa runtime.deferproc (Bbl Xe eWeé He 3abblan, YTO 3T0?), U UCKYCCTBEHHO
BbICTaBNAET BO3BpaLlaeMoe 3Ton GyHKUMEN 3Ha4YeHne B eguHuLy!


https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/runtime/asm_amd64.s#L278
https://github.com/golang/go/blob/cd6e0d7cad147b686f9f8066b651b0079e6f51c6/src/runtime/panic.go#L1218

BHMMaTenbHbIN YyuTaTelb BCMOMHWI, YTO Mbl yXxe o6cy>+<gan14 KO/ BO3BpaTa
runtime.deferproc K UMEHHO B 3TOM U 3apbiTa cobaka:

# withDefers

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

#

CALL runtime.deferproc (SB)

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

JNE withDefers pc204 # BCcTaBJieHa NpoBepkKa, UYTO
"ECJIIM AX == 1, TO

# mpHTa¥ K COOTBETCTBYWIEN

deferreturn".

#

withDefers pc204:
XCHGL AX, AX

GNI, runtime.deferreturn (SB) # Kogm, eonomnHgommit defer
chain.

MOVOQ 24 (SP), BP

ADDQ $32, SP

RET

Taknum o06pasom, Yepes Xxaku paHTamMma NpouCXoanT Heobxoanumoe Ans 06paboTKu
BCEX de fer 3aUUKIIMBaAHNE NPU YCITIOBUU, YTO OYEPEAHON defer BOCCTaHaBNNBaET


https://stepik.org/lesson/576301/step/8?unit=570912

CNy4YmMBLUYOCS NMaHUKY (ecnun naHMKa He nNpepbiBaeTcs, To 06paboTKa BCeX defer
CBOAMTCSI K MPOCTOMY LMKy BHYTPU runtime.gopanic).

Bcé BbllweckazaHHOEe MOXXHO OTO6pa3VITb B Buae CJ'IG,EI,YI-OU.I,GVI CXeMbl:

v func main() {
: for i := 0; i < 1; i++ {
defer func() {
recover ()

' HO)

l

runtime.deferproc

3
>

panic("sky is falling")

Make the deferproc for H

this d return again, this
time returning 1.

NO

return 07

'
1 defer func() {

-t recover()

VO

YES

next code execution

| runtime.deferreturn

runtime.gopanic

NO

runtime.reflectcall (
gp._defer.fn()
)

runtime.gorecover (argp) }——_.4

gp._defer = d.link

panic
recovered ?

YES

runtime.mecall (
runtime.recovery

)

defer chain execution
through runtime.jmpdefer

runtime.preprintpanics (gp._panic,
runtime.fatalpanic(gp._panic)

...5-};;c() { recover() }()

.....

E if argp == uintptr(p.argp){
p.recovered = true



|_|pl/l 9TOM Mbl ONYyCTUJIN HEMAJTYIO HaCTb KOAa, OTBEeYakoLWEero 3a o6pa60TKy defer
pas3nnyHoro Tuna, NnaHKM Bo BpeMsa NaHMKKU, NaHNKN BO BpeMA defer U T.A.

K cnioBy, BONpoc K ayanTopum — a Yepes Kakne pyHKLUM paHTariMa nponucxoanT paboTa
C BCTPOEHHbIMU (Open) defer? Beab, Kak Mbl MOMHUM, runtime.deferproc B TaKUX
cay4asix npornagaet (.

Kakue npakTn4yeckune cneacrtBnuAd MOXXHO BbIHECTU U3 AAHHOIO pa36opa?

0) KomnunaTtop Go BCE-Taku 3eneH B cpaBHeHuu ¢ GCC, LLVM v np. n HekoTopble
BELUW cAenaHbl B HEM HeasleraHTHoO U HeoyeBnAHO. OCOBEHHO OT 3TOro cTpajaroT
pa3paboTynKn, ONTUMU3UPYIOLLME KOMMUAATOP NOA CBOU HYXAbI.

1) [axke ecnu naHuKa 6bi1a NpepBaHa, PyHKLMSA, B KOTOPOW OHa NPOM30LLA, He
npoAoJKaeT CBOIO paboTy.

2) He3aBMCKMMO OT TOrO, 6blf1a M NaHMKa NpepBaHa UK HET — BCE OT/IOXKEHHbIe
¢hyHKUUM 6yAYyT BbINOMHEHDI.

3) MNpuv HenpaBWNbHOW paboTe C recover () NpepBaTh MAHUKY He Nony4uTca (NaHvKa
MOXeT 6bITb BHe feNCTBUSA recover). [ogpobHee 06 3TOM aanee.

PPS. Ecnu k KOHLY 3TOro waray Bac He B3opBaJiCA MO3r, TO NUWLINTE, 4HTO AyMaeTe 060
BCE 3TOM B KOMMeEHTapumn &

TecT "defer u recover"

Kak 06bl4HO, MocTapanTech, He 3anyckas Kofa, MoHATb, YTO BbIBEAET NporpaMma u

3aBepLUNTCH NIM OHa yCrewHo?

func main () {
defer fmt.Println("before recover")
{
defer func () { recover () 1} ()

}

defer fmt.Println("after recover")



defer fmt.Println ("before panic")
{

panic("sky is falling")
}

defer fmt.Println("after panic")

He 3a6biBaiiTe Npo NOpsAAOK BbIMOSHEHNS de fer'0B!

BbléepMTe OAVH BapuaHT U3 CNnunckKa

[J BaxHeT!
before panic
after recover
before recover
sky is falling

[J 3aBepntcs ycrewHo.
before panic
after recover
before recover

[J bBaxHeT!
before recover
after recover
before panic
sky is falling

[J 3aBepLumntcs ycnewHo.
before recover
after recover
before panic

[J 3aBepLlumnTca ycnewHo.



after panic
before panic
after recover
before recover

[J 3aBepLumntcs ycnewHo.
before panic
after recover

TecT "MaHuKa nocne naHukKun"

func main () {
process ()
fmt.Println ("OK")
}

func process () {
defer func() {
recover ()

()

panic (1)
panic(2)

}

Bbi6epuTe 0ANH BapuaHT U3 crimcka

[J BaxHeT!
[J He 6axHer, 3y6 fato.
[(J HeBO3MOXHO onpeaenunTb

Hepa6ouuii recover unu npaBuo CONocTaB/ieHUa panic ¢
recover

Ha npeabiaywem ware Mbl Npocusin 06paTMTb BHMUMaHue Ha cnepgyroulee:



1) B runtime.gopanic NPW NAaHUKOBAHUU, NEPES, BbI3OBOM OT/IOKEHHOW hYHKLUN, Mbl
nosyyaem ykasaTtesb Ha TeKyLuii hpeinm:

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

// Huxe p.argp M3BMEHUTCH MU3—-3a OCOBEHHOCTEM peanm3aluu
runtime.reflectcall.
reflectcall (
nil,
unsafe.Pointer (d.fn),
deferArgs (d),
uint32 (d.siz),
uint32 (d.siz),
uint32 (d.siz)
&regs,

r

2) Mpun 9TOM runtime.gorecover MPUHUMAET B KayeCcTBe apryMeHTa TOXe
(bpenMoBbIN yYKasaTesb:

LEAQ +24 (FP), AX

CALL runtime.gorecover (SB)

3) B MOMEHT BbI30Ba runtime.gorecover cpaBHuBaeT FP 13 aprymeHta u FP B
MOMEHT MaHWKK, U TOSIbKO €C/I OHM COBMNAafatoT, TO MOMeYaeT NaHuKy Kak recovered
(4TO OTpaXKeHO B KOMMEHTapun BHYTPU QYHKLMK):

package runtime

func gorecover (argp uintptr) interface{} {

// Must be in a function running as part of a deferred call
during the panic.

// Must be called from the topmost function of the call

// (the function used in the defer statement).

// p.argp is the argument pointer of that topmost deferred
function call.

// Compare against argp reported by caller.

// If they match, the caller is the one who can recover.

gp := getg()



P := gp._panic

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

}

return nil

ApyrumMumn cnoBamMmuy, runtime.gorecover MPOBEPAET CTEKOBOE PACCTOSAHNE MEXAY
CcO60M 1 MaHNKOW N OCTaHaBMMBAET NaHUKY, TOSIbKO €C/NIN recover HAXOAMW/ICA Ha
BEpPLUMHE CTeKa OTNOXEHHON QYHKLIMK *2 .

B ncxogHoM koge paHTaiiMa 3TO BbIrNAAUT NPOCTO, U 3BYYMT JIOTMYHO, HO Ha Aene (Ha
YyPOBHE KOHEYHOro MaluMHocneundpuyHoro acceMb6aepHoro Koga) aTo pabotaeT
KpanHe Heo4YeBUOHO.

Tak 4TO Noka NOCMOTPUM Ha NPaKTUYECKY CTOPOHY BOMpoca.

e HayHEM c ogHOWM NOoNynApHOMN OLWMOKN, CBA3AHHON C recover:

// https://goplay.tools/snippet/ pCRswnNgsK

func main () {

defer recover () // <- He cpaboraer,
recover () caumkoM "Oamsxo".

v := calculate(l, 0)

fmt.Println (v)

func calculate(alpha, n int) int {
if n == 0 {
panic( "n" cannot be 0 due to algo’)

}

return alpha / n

/*

panic: "n" cannot be 0 due to algo



goroutine 1 [running]:

main.calculate(...)
/tmp/sandbox817290803/prog.go:14

main.main ()
/tmp/sandbox817290803/prog.go:8 +0x65

*/
YnHunTca npocTo:
// https://goplay.tools/snippet/1AdmuXzH1SM

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

//

e Crepytolllas olIM6Ka BbIMMAAUT Tak:
// https://goplay.tools/snippet/kGQjGM8dsLo
func main () {

say ("hello!", 3)

func say (s string, n int) {

defer func() {
logPanic () // <- He cpabotraert,
recover () caumxkoMm "masnexo".
cleanUp ()
Q)
for i := 0; i < n; 1i++ {
if 1 == 1 {

panic("keep silence")
}
fmt.Println (s)

func logPanic () {



if err := recover(); err '= nil {
fmt.Println("got panic:", err)

func cleanUp () {
[* L. */

}

/*

hello!

panic: keep silence

goroutine 1 [running]:
main.say ({0x494ac5, 0x6}, 0x3)
/tmp/sandbox58563336/prog.go:20 +0xf4
main.main ()
/tmp/sandbox58563336/prog.go:9 +0x2a

x/
Kak YnHUTb:

// https://goplay.tools/snippet/tPXIIs-LZ55

// BapmaHT 1: m36aBigeMCd OT JIMIMHETO obperMa nyTéM M30aBJIEHUS OT
byHkuMM logPanic () :
func say (s string, n int) {
defer func() {
if err := recover(); err !'= nil {
fmt.Println ("got panic:", err)

/7
// https://goplay.tools/snippet/ZDadOEB2a57]

// BapmaHT 2: m3baBigeMcd OT JumHeTo obperMma uepes defer 0Ges
IPOMEXYTOUHOM aHOHMMHOM OQYHKLIMMN :
func say (s string, n int) {

defer cleanUp ()

defer logPanic ()



//

e CuTyauus: oTnioXKeHHast hyHKLMS TOXe MOXKET MaHUKHYTb U pa3paboTumK

OJIHUM recover XO4YeT y6UTb ABYX 3alLEB:

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

func main () {
say("hello!"™, 3)

func say (s string, n int) {
defer func() {
defer func () {
if err := recover(); err != nil {
fmt.Println ("got panic:", err)

O

cleanUp ()

Q)

for i := 0; i < n; 1i++ {
if 1 == 1 {

panic("keep silence")

}
fmt.Println(s)

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

/*

hello!

got panic: while cleanup
panic: keep silence



goroutine 1 [running]:
main.say ({0x494ac5, 0x6}, 0x3)
/tmp/sandbox1988511657/prog.go:23 +0xda
main.main ()
/tmp/sandbox1988511657/prog.go:8 +0x2a

*/

recover()OTﬂOBHﬂﬂaHMKYBHyTpMHepBOFO(BHewHeFO)defer,HOHMKaKHe
noBJINAN Ha NMNaHUKY 3a ero npegesiaMmn.

WNToro, ana BepHOM paboTbl recover HEOOXOANUMO, YTOObI BbINOMHANNCH Crieaytolme
yCIOBUS:

// Must be in a function running as part of a deferred call during
the panic.

// Must be called from the topmost function of the call (the function

used in the defer statement).

1. BbI30B recover () AO/MKEH 6bITb BHYTPU OTNOXEHHOW QyHKLMM (1, KaK

cneactBue, He MOXeET ObITb OT/IOXEH CaM).

2. Tpu 3TOM BbI30B AOJIXXEH HAaXoAUTbCA B "caMOM Bepxy" OTK/laAblBaeMoi
GbYHKLUUN, T.€. eC/IU Bbl OTNIOXMAN HYHKLMIO, BHYTPU BbI3BaNN napy Apyrux
byHKLUMIA, yrNy6UBLLMCD NO CTEKY BbI3OBOB, @ 3aTEM YXXe TaM Bbl3Ba/lu recover,
TO OHA He OT/IOBUT BbILIECTOSLLME NAaHNKMU, aHANIOTUYHO ANA recover () B

defer, BJIO)XEHHOM B ,u,pyroﬁ defer U T.M.

3. MOoXHO ckasaTb, YTO recover () AENCTBYET Ha panic () B npeaenax dpenma, B

KOTOPOM HaxoauTcCa 06bABNEHUNE defer.



Bce 3T HeoueBMAHbIE MOMEHTbI 3pefKa BbICTPEIMBAKOT Yy FPaMOTHbIX
pa3paboTYMKOB U YACTO Yy NIIOAEN, KOTOPbIe pellatoT NporpaMM1MpoBaTh Yepes
panic-recover (NpMBbIKHYB K UCKJTHOYEHUSIM B APYrUX A3blKaxX) BMECTO UCMOIb30BaHUSA
npaBociiaBHOro npo6poca ownbok (error propagation & handling).

Bonpoc, noyemMy MexaHu3aM recover () BbIFSAMT UMEHHO TaKUM 06pasoM, Mbl
06CyaVM B CNeayoLLEeM YPOKeE.

TecT "He 6axaeTt! "

BbibepuTe cHMNNETDI, KOA B KOTOPbIX He 6axaeT (L.

1)
func main () {
defer recover ()
foo ()
fmt.Println("I'm OK")
}
func foo () {
panic("sky is falling")
}
2)

func main (

{

)
var al[llint



fmt.Println("I'm OK", al[0])

}

3)
func main () {
defer func() {
recover ()
O
*(*int) (nil) = 0
fmt.Println("I'm OK")
}
4)
func main () {
defer func() {
func () {
recover ()
} Q)
O
panic("sky is falling")
}
5)
func main () {
defer func() {
recover ()
O
*(*int) (nil) = 0

panic("sky is falling")

func recover () {

}

6)



func main () {
defer recoverable ()
panic("sky is falling")

func recoverable () {
defer func() {
recover ()

10O

7)
var r = func() { recover() }
func main () {

defer r ()
panic("sky is falling")

8)
func main () {
defer func() {
cleanUp ()

Q)
fmt.Println("I'm OK")

func cleanUp () {
defer func() {
recover ()

F ()

panic("sky is falling - 2")

9)

func main () {
defer recoverable ()



panic("sky is falling")

func recoverable () {
recover ()

10)

func main () {
panic("sky is falling")

recover ()
}
11)
func main () {
a := []1int{99, 1, 42}
var total int
for 1 := 0; 1 <= len(a); 1i++ {
total += ali]
}
fmt.Println(total)
}
defer func () {
// Global recovering.
recover ()
O
12)
func init () {
defer func() {
recover ()
O
}
func init () {

panic("sky is falling")



}

func main () {

// Go!

}

13)

func init () {
panic("sky is falling")
}

func init () {
defer func() {
recover ()
O
}

func main () {

// Go!

TecT "recover() MHOro He 6biBaeT"

MocTapaiTech, He 3anyckas Kofia, NoHATb, YTO BbiBeAeT nporpaMma (6e3 yuyéTa
cTeKTpeiica)?

func main () {
defer func() { fmt.Println (recover()) 1} ()
defer func() { fmt.Println(recover()) 1} ()
defer func() { fmt.Println (recover()) 1} ()
work ()

}

func work () {

panic ("holiday")

BbibepuTe 0ANH BapuaHT U3 crmcka



holiday
<nil>
<nil>

panic: holiday

panic: call recover() without panic
holiday

<nil>

<nil>

<nil>

<nil>

<nil>

3apava "InterfaceEqual”

Ccbl1IKa Ha 3aroToBKY.



https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/03-panic-concept/iface-equal

Bam Heo6xoaMMO peanunaoBaTb GYHKLMIO, KOTOpas rOBOPUT, ABASKOTCA NN ABa
nHTepdeica paBHbIMU:

func InterfaceEqual (lhs, rhs any) bool

Ho TYT €CTb NOABOAHbIN KaMeHb, Beflb COrfacHoO CI'IGHVIQDI/IKGLI,VIVII

Interface values are comparable. Two interface values are equal if they have identical

dynamic types and equal dynamic values or if both have value nil.

A comparison of two interface values with identical dynamic types causes a run-time

panic if values of that type are not comparable.

Tak Kak Mbl MPUBbIK/IM NUCATb HAAEXHbIN M 0TKa30yCTONYMBDIN KOA, HEOOXOAMMO
cAenaTb TakK, YTOObl InterfaceEqual HE POHSA NPOrpaMmy Nnpu cuTyauumm,
OMNncaHHOM BblLLEe, a MPOCTO BO3BpaLwan false.

3apava "LogError"

Ccbl/IKa Ha 3aroToBKY.



https://go.dev/ref/spec#Comparison_operators
https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/03-panic-concept/log-error

Bam HeobxoamMmo peannsoBaTb d)yHKLl,VII-O LogError:

// LogError sanmuceBaeT B out coolbmeHue o6 ommbke err.

func LogError (err error, out io.Writer)

CDyHKLWIﬂ C NOMOLLbIO NUcaTens out NMULLET COObLLEHME B cnepyrouiemM dhopmare:

error occurred: %err msg%

[Oe $err msg% paBHO:

e <nil> — ecnv owmnbKa HyneBas;

® (<tumn ommbxmu>) .Error () panic: <coobumeHMe OT NaHUKMK> — €CJIN NPU
noJsiydeHMn CTPpOKOBOIo npeacrtaB/ieHUA OLINBKM rnpounsoLusia naHUkKa,

e CTPOKOBOE NnpefcTaB/ieHne oWwnbKkn (err.Error ()) — B 06paTHOM cnyyae (T.e.

npu HopmMasbHOM NMNO3UTUBHOM CLl,eHapVIVI).

Bonble noapobHOCTelN CM. B 3aroTOBKe 3aZa4u 1 TeCTaXx.
3apava "Transact Helper"

Ccblfika Ha 3aroToBKY.

HPOJJ,OJ'I)KaFI TeEMY paboTbl C TPAH3aKLUUSMU, Mbl npeanaraemMm HarnmcaTtb Bam
BCHOMOFaTeﬂbHyK)¢yHKHMK)Transacti

type DB interface {
Begin () (Tx, error)

type Tx interface {
Exec (g string) error
Commit () error
Rollback () error


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/03-panic-concept/transact
https://stepik.org/lesson/623502/step/6?unit=619178

// Transact sanyckaeT OyHKUMIO f B CO3HAHHOM OJjd Heé& C nomoumbin db
TPaH3aKLUN .
// Tlpy yCIemHOM 3aBeplieHUM OYHKIUMM TPaH3aKLUMAa OUKCUPYETCH, MHaAde -—

OTKaTeEIBaeTC4d.

func Transact (db DB, f func(tx Tx) error) error

Ha yto ctout O6paTVITb BHUMaHue:

e Hayano HOBOW TpaH3aKLUMN MOXET 3aBEPLLUMTLCS HEYCMELLHO.

e Ecnu f£n BepHyna owwmM6Ky, TO TPaH3aKLUMIO CrneayeT OTKaTUTb, @ OLUMOKY BEPHYTb
"HaBepx".

e Ecnu f£n 3anaHuMKoBana, To TpaH3aKUUIO criefyeT OTKaTUTb, @ Nporpamma
[O/IXKHa NPOAOHKUTb NAHUKOBATb.

e Ecnu fn 3aBepluMniach ycnewHo, To TpaH3akLumio cnegyeTt 3aduKcupoBarThb.

e Ecnu dumkcumpoBaHue TpaH3aKLMK 3aBEPLLMIIOCH OLLUMOKOKI, TO Mbl LOJXKHbI

BEPHYTb 3Ty OLUMOKY "HaBepx".

JonyuweHus:

e Paju ynpolieHns Koga, CYnTaeM, Yto olnbKa oT oTKaTa TpaH3aKLUMMK Hac He
MHTEepecyeT U e€ MOXXHO UTHOPMPOBATD.

e MeToabl UHTEP(ENCOB Tx U DB HE MOTYT MaHWKOBATb.

e CuyunTaem, YTO NPUHSTUE PELLEHNS MO NOBOAY NAaHUKMN — BHE 30HbI
OTBETCTBEHHOCTU Hawlen hyHKLMKU. [03TOMY Mbl He AOJXKHbI MeLllaTb
MaHWKOBAHMIO MPOrPaMMbl, HO CO CBOEW CTOPOHbI JO/MKHbI N36eXaTb yTeuek

pecypcoB h KOMMUTA YaCTUYHO BbIMNOJIHEHHOM TpaH3aKUuun.

bonblie I'IOJJ,pO6HOCTel7I CM. B 3aroToBke 3aga4yun 1 Tectax.



3apayva "Panic Stack”

CcblfiKa Ha 3aroToBKY.

BaM Heo6xoaMMO peann3oBaTb NPOCTYHO hYHKLMIO, KOTOpasi IOBUT NaHUKY U BbIBOAUT
CTEKTpeMnC OT MecTa eé BO3HUKHOBEHHS:

type Logger interface {
Logf (format string, args ...any)

func LogPanicWithTrace (1 Logger)

MprMep UCNonb3oBaHMA GYHKLUMN:

func TestLogPanicWithTrace Example (t *testing.T) {
defer LogPanicWithTrace (t)
panic("sky is falling")

/*
sky is falling

goroutine 35 [running]:

runtime/debug.Stack ()

/usr/local/go/src/runtime/debug/stack.go:24 +0x94
github.com/www—-golang-courses-ru/advanced-dealing-with-panic-in-go/ta
sks/03-panic-concept/panic-stack.LogPanicWithTrace ({0x1042£f5240,
0xc000107a001})

/Users/anthony/advanced-dealing-with-panic-in-go/tasks/03-panic-conce

pt/panic-stack/log panic with trace.go:13 +0x54

panic ({0x1042bbc80, 0x1042f42f0})
/usr/local/go/src/runtime/panic.go:1052 +0x2ac

github.com/www—golang-courses-ru/advanced-dealing-with-panic-in-go/ta

sks/03-panic-concept/panic-stack.TestLogPanicWithTrace Example (0xc000

107a00)

/Users/anthony/advanced-dealing-with-panic-in-go/tasks/03-panic-conce
pt/panic-stack/log panic with trace test.go:16 +0x80
testing.tRunner (0xc000107a00, 0x1042£3850)
/usr/local/go/src/testing/testing.go:1259 +0x19c
created by testing. (*T) .Run
/usr/local/go/src/testing/testing.go:1306 +0x5bc


https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/03-panic-concept/panic-stack

*/

¢0pMaTIKWMpyeM0r0COO@HQHMH:<CTpOKOBoe npencTaBJIeHME SBHAUEHUA

naHykmu><new line><cTekTpenc>.

° CTpOKOBOG npeacrtaBsieHne 3Ha4eHnd, KOTopbiM NaHUMKOBaJ11, SKBUBAJIEHTHO

ero hopMaTMpoBaHuio Yepes cneumdukaTop sv (B "peanbHON" XXU3HU Tam
BeposiTHee Bcero 6yAeT Uan CTPOKa WU/M OLINOKa, C pa3fIMyHbIM faibHEALUM

¢dnoy B 3aBUCMMOCTH OT €€ TUna).

e [lnA nonyyeHund CTeKTpeﬁca BaM I'IOHa,EI,O6MTCFI OOUH N3 METOA 0B NaKeTa

runtime/debug.

bBonblie I'IOJJ,pO6HOCTel71 CM. B 3aroToBke 3aga4yun n Tectax.

3apava "Recover V2"

Ccbl1IKa Ha 3aroToBKY.

Mbl MOMHUM, YTO MEXaHU3M BOCCTAHOB/IEHUS NAHWUKN B GO MMEET eLé oaHY
"0co06eHHOCTb". ECnn paspaboTumk Mo owwméke unm cneuuanbHo () naHmkyeT nil'om,
TO Yepes recover () HEBO3MOXHO ByfeT ONpeAenuTb, 6biia M NaHMka Ha CaMoMm
nene:

func foo() |
defer func () {
// TlaHyky He OBJIO B NPMHLNMIIE?
// Vny KTO-TO BEI3BaJ panic or nil?
if err := recover(); err == nil {

//


https://pkg.go.dev/fmt#hdr-Printing
https://pkg.go.dev/runtime/debug#pkg-index
https://github.com/www-golang-courses-ru/advanced-dealing-with-panic-in-go/tree/master/tasks/03-panic-concept/recover-v2

Bam Heo6xoanMO ycoBepLleHCTBOBaATb QYHKLNIO Recover U3 NpeablayLLEN 3a4a4u
TakuM 06pa3oMm, YTobbl OHa KpOME 3HaAYeHNs NaHWKK BO3BpaLlana ewe dnar, a
Npoun3oLLIa M NaHMKa B NpuHumne?

// Recover Bu3HBaeT fn, JIOBUT NaHUKY ¥ BO3BpamaeT €& apryMeHT u true.
// EcCny maHMKM He OBJIO, TO OGYHKIMS BTOPHM apryMeHToOM BepH&T false.

func Recover (fn func()) (any, bool)

bBonbLue I'IOp,pO6HOCTeI‘/'1 CM. B USBMEHUBLUNXCA TECTAX.

npOMe)I(YTOquIe BbiBOADbI

MbI y3Hanu, YTO He TaK CTpalUHa NaHUKa, Kak eé MatokoT, U Y Hac eCTb MeXaHU3M
npepbiBaHMA (BOCCTAHOB/IEHUS, OCTAHOBKM) panic B BUAE BCTPOEHHON PYHKLUN

recover.

YT106bI HE HAacTynaTb Ha pasfinyHbie rpaban, HeoH6XOANUMO CNneaoBaTh CeAYOWNM
npaBunam:

1) Ucnonb3oBaTtb crneayroLnii LabnoH ANsi BOCCTAaHOB/IEHMS MAHUKYLLEN FOPYTUHDI:

// BEHI3OB recover »NoJiXxeH HaxomouThca B defer, obdg3aTesbHO OO NAHMKYIETO
KOIa .

// BBIBOB recover IOOJIkeH OBTH Ha CcaMOM BepxHeM ypoBHe B defer,
HENOCPEIOCTBEHHO B OTJIOXEHHOM OQYyHKLUM.

// Hemb3sg OTKJIAIBIBATL HENOCPEINCTBEHHO recover (), BH30B IOJIXeH OHTH
ODEPHYT B OTJIOXKEHHY OQYHKIMIO.

func foo () {
defer func() {
if err := recover(); err != nil {
//

2) BbiTb 64UTENBHBIM NPY JIFOO60M LIare B CTOPOHY OT LWab/ioHa BblLLE.

3) Hu B KoeM cryyae He NaHWKOoBaTb nil'oOM:


https://stepik.org/edit-lesson/576305/step/3

func foo () {
panic(nil) // ALARM!

B cnepyrowmx ypokax Mbl 06CyAMM, YTO MPOUCXOANUT NPW NaHWKe BO BPeMS NaHMKK, a
TaKXXe NpoAO0/HKMM TEMY HEYNIOBUMbIX NaHMK.

Brnepéa!




