Error Inspection & Printing

B 3TOM ypoKe Mbl NOroBOpMM 0 Npo6ieMax NpoBepOK OLIMGOK M BbIBOAA AETaSIbHOM
MHMOPMALIMM O HUX, @ TaKXKe 0 TOM, Kak 3Tu NpobnemMbl yaanoch (Mnv He yaanochb)
peLunTb.

MocTaHoBKa Npo6neMbl

B obwiem cnyyae cywecTtsoBasno 4 cnocoba NpoBepKu pesynibTaTta BbIMOSIHEHUSA
(OYHKLUMN Ha KOHKPETHbIE OLLIMOKMU:

1. MpaMoe cpaBHeHue c sentinel errors (io.EOF 1 Mp.).

2. lNpoBepKa HeMoOCpPeACTBEHHO OLWMBGOYHOrO TUMA, NeXalllero B MHTepdeiice

error, C MOMOLLbIO type assertion unum type switch.

3. CneuwmanbHble opaque GYHKLMN BPOAE os . IsNotExist, BbIMOMHANOLNE
NPOBEPKM Ha KOHKPETHbIE OLNGKM C MOMOLLbIO OFpaHUYeHHOro (Ha oauH

ypOBEeHb) pa3BEpPTbIBaHUSA.

4. CTouno HaM 3aBpanuTb OLIMOKY, M BCe NOAXOAbI Bbille paboTaTb NepecTaBaliu.

OcTaBanocb TONbKO UCKATb MOACTPOKY B err.Error KyAaKe-6€3-9F6Fe.


https://golang.org/ref/spec#Type_assertions
https://golang.org/ref/spec#Type_switches

BpanuHr 6bin NpeacTaBeH ABYMS BapuaHTaMu:

if err != nil {
return fmt.Errorf ("write users database: %v", err) // Bpanum B

TEKCT .
}
//
if err != nil {

return &WriteError{Database: "users", Err: err} // Bpanuum B CBOM
TIII .

B cnoXHbIx nporpaMmax npuv AJ/IMHHbIX LLenoYKax olWMU60K y Hac He 6b1s10 yA06HOro
crnoco6a NpoBEepUTb, BXOAUT I KOHKPETHas olnbKa B AaHHYHO LLeMNOYKYy.

Hanpumep,

write users database: call myserver.Method: dial myserver:3333: open

/etc/resolv.conf: permission denied

BKJ1HOYaeT B cebs:

° *WriteError("write users database: "x

® *RPCError("call myserver.Method: "ﬁ

° *net.OpError("dial myserver:3333: "X

® *o0s.PathError ("open /etc/resolv.conf: ");

° syscall.EPERM("permission denied")

Ecnu HamM NoBe3ET M Kaxkaas u3 olwmboK He byaeT 3aBpansieHa B TEKCT, a BCe
OLWNBOYHbIE TUMNbI BYAYT XPaHUTb HMKENEeXallme OWMOKN, TO Mbl CMOXXEM A06paTbCs
[0 KaXXA0N U3 HUX, NHaye — yBbl U ax.

BTopas MeHee KpUTUYHas, HO BCE XKe BaXXHas NpobaemMa, COCTOUT B TOM, YTO OTYETbI O
rNy60KO BNOXEHHbIX OLLIMOKax OCTaBAT XKenaTb NydLWero — UX TPYAHO YnTaTb U OHU



He cofep)aTb AOMOSHUTENbHbIX AeTanen 06 owmnbKe, TaKUX Kak, HanpumMep, No3uuns
MecCTa eé BO3HMKHOBeHUs B danne.

YTO X0Tenocb NoNy4YnTb?

XoTenocb ynpocTuTb NPOBEPKY OWM60K (error inspection) u chenatb eé MeHee
noABepXXeHHOM owmnbKam (MpoOCTUTE 3a TaBTOJSIOTUIOD), HE JTIOMas CYLLLECTBYHOLLMX
MexaHMU3MOB (T.e. BCe CTapble NPOBEPKM AOMKHbI paboTaTb U He TpeboBaTb
U3MEHEHUI).

Mo BbIBOAY OLUMOOK Ha 3KPaH XOTENOCb Obl HE CTO/IbKO YMETb B CTEK OLLUMOKM, a
CKOMbKO MMETb BO3MOXHOCTb 411 €€ NoKannsawumm ¢ NoMoLLbIO

golang.org/x/text/message.

Ba)xHoe 3aMeyaHue

Bonee Toro cosgaHne oWMOOK AONXKHO ObII0 OCTATbCS CTOSb XKe 3P PEKTUBHBIM.
OLIMGKMN — He UCKNIoYeHUs (Mbl eLLé KOCHEMCS 3TOro B ClieflyoLeM YPoKe), 06bIYHO
OHM reHepupytoTcs, 0bpabaTbiBatOTCA M OTOPACbIBAKOTCA CHOBA M CHOBA BO BPeMS
paboTbl NPOrpaMMmbl.

Russ Cox nNULLET, YTO CTOUMOCTb CO3aHus OwMO6KM B GO JO/MKHA ObITb
(hUKCUMpOBaHHOW 1 He 3aBUCETb OT rMY6UHbI CTeKa WM APYroro KoHTekcTa. U
NPUBOANT NPMMEP NPOrpaMMmbl, KOTOpasa 60MbLLYH YacTb BPEMEHN CBOEW paboThbl
TpaTuia Ha reHepaLuo UCKJTHOUYEHWUN:

As a cautionary tale, years ago at Google a program written in an exception-based
language was found to be spending all its time generating exceptions. It turned out that a
function on a deeply-nested stack was attempting to open each of a fixed list of file paths,
to find a configuration file. Each failed open operation threw an exception; the generation
of that exception spent a lot of time recording the very deep execution stack; and then the
caller discarded all that work and continued around its loop. The generation of an error in

Go code must remain a fixed cost, regardless of stack depth or other context.


https://godoc.org/golang.org/x/text/message
https://go.googlesource.com/proposal/+/master/design/go2draft-error-values-overview.md#goals

[ACCEPTED] NpoBepka owIM60K: pelueHue

bbino peweHo BBeCTU clieayrouine MHCTPYMEHTbI, KOTOPblE NMOMOTYT JIErKO N3BJ1EKATb
VIHd)OpMaLl,VII-O N3 OLUNOKMW, U NP 3TOM HE 3aBUCAT OT KOHKPETHOro rnaketa umiun
KOﬂquCTBaeé060paqMBaHMﬂ.HMKaKMXM3MeHeHMMTK)MexaHM3MyCO3ﬂaHMﬂ
OMM6OKH€HPOM3OMHO.

NuTepdeirc errors.Wrapper
package errors
// A Wrapper 1s an error implementation wrapping context around
another error.
type Wrapper interface {
// Unwrap returns the next error in the error chain.

// If there is no next error, Unwrap returns nil.
Unwrap () error

®yHKuUuK errors.Is u errors.As
package errors

func Is(err, target error) bool

func As(type E) (err error) (e E, ok bool)

// BMmecTo ‘err == io.ErrUnexpectedEOF".

if errors.Is(err, io.ErrUnexpectedEOF) { /* ... */ }

// BmecTo ‘pe, ok := err.(*os.PathError) '

if pe, ok := errors.As(*os.PathError) (err); ok { /* ... pe.Path
*/ }

Mbl He pacnucbiBaeM NpUHLMN PaboTbl GYHKLMI BbILLE, TaK KaK OHU BaM XOPOLLIO
W3BECTHbI.


https://stepik.org/lesson/540595/step/1?unit=534035
https://stepik.org/lesson/540595/step/1?unit=534035

HaqTOXOHeTCHO6paTMTbBHMMaHMe

1) 340pOBO, YTO Pa3pabOTUMKM A3bIKA, HE JOXKNAAACb HOBOW Ma)XOPHOW BEpPCUH,
BBOAAT B HErO NosnesHble GUYmM ropasfo paHblue, YeM 3TO MOT0 6bl 6bITb.

2) O6paTUTe BHMMaHWe Ha NONMMOPHYIO CUTHATYPY errors . As:

func As(type E) (err error) (e E, ok bool)

An3aliH paspabaTbiBasnCs C Y4ETOM AXKEHEPUKOB, OXKnaaemblx B Go 2. Cenyac xe Mbl
MMeeM BpPEMEHHbIN Xennep B3aMeH 3TOro gena:

// BumecTo ‘pe, ok := err.(*os.PathError)"
var pe *os.PathError

if errors.As(&pe, err) { /* ... pe.Path ... */ }

3)MHTep¢eﬁcaerrors.WrapperHeHOHBMﬂOCb.ﬂOHeBeﬂOMbMAHmMHpMHMHaM
pa3pa60Tl-IMKM Go NCNonb3yroT aHOHUMHBbIN VIHTepd)eVIC. 3aTo nosiBUNachb, He
3aﬂBﬂeHHaﬂl3ﬂM3aﬂHe,¢yHKuMﬂerrors.Unwrapi

package errors

func Unwrap(err error) error {
u, ok := err. (interface {
Unwrap () error

b
//

ATaKme,Km(MblHOMHMM,MbIHonquﬂwBO3MOMHOCTbHepeonpeﬂeﬂﬂTbHOBeﬂeHMe
errors.IsWerrors.As AJid CBOUX TUMOB.

4) 30ecb MOXKHO MOYMTaTb, MOYeMy pas3paboTUMKN He MOLLIM MO MYTK
github.com/pkg/errors.Cause 1 np. CTOpOHHUX Mogynen. BkpaTtue:


https://go.googlesource.com/proposal/+/master/design/go2draft-generics-overview.md
https://go.googlesource.com/proposal/+/master/design/go2draft-error-inspection.md#alternative-design-choices

e paboTa ToJIbKO C KOPHEBOWM OLIMGKOM (Ha YTO pacCcuyuTaH errors.Cause) — He
KpPYyTO,

e Hanuuue n PyHKLUMN Cause U MeTOAA Cause, AeAOWNX pa3Hble BELLN, COMBaeT
NOAEeN ¢ TONKY;

® B pa3HbIX CYLECTBYIOLWMX NaKeTax Cause MMEET pa3HOe 3Ha4YeHMe, a HOBbIN
MeTOoA, Unwrap NO3BOSIUT BHECTN eANHOOOPa3KeE;

e 3anucb CTeka B LIe/IOM He OTHOCUTCS K error inspection n NoaTomy He

obcyxaanaco.

\

RBELISSIMO

[ABANDONED] BbiBopA, OLULM60K Ha 9KpaH: peLleHune

Printing API

Ons yHnbumkaumm popmMaTmpoBaHns OMOOK U nx paboTbl C AeTansiMu, 661510 Obl
peLleHOo BBECTU B €rrors HoBble MHTepdeNnchbl:

package errors

// A Formatter formats error messages.
type Formatter interface {

// Format is implemented by errors to print a single error
message.

// It should return the next error in the error chain, if any.



Format (p Printer) (next error)

// A Printer creates formatted error messages. It enforces that
// detailed information is written last.
//
// Printer i1s implemented by fmt. Localization packages may provide
// their own implementation to support localized error messages
// (see for instance golang.org/x/text/message) .
type Printer interface {
// Print appends args to the message output.
// String arguments are not localized, even within a localized
context.
Print (args ...interface{})

// Printf writes a formatted string.
Printf (format string, args ...interface{})

// Detail reports whether error detail is requested.

// After the first call to Detail, all text written to the
Printer

// is formatted as additional detail, or ignored when

// detail has not been requested.

// If Detail returns false, the caller can avoid printing the
detail at all.

Detail () bool

Unu no cyTu:

package errors

// Optional method for error implementations.
type Formatter interface {
Format (p Printer) (next error)

// Interface passed to Format.

type Printer interface {
Print (args ...interface{})
Printf (format string, args ...interface{})
Detail () bool



Formatter MULIET HE B io.Writer, YTO6bI MOXHO 6bIJI0 NOAAEPXKaTb JIOKAIM3aLuio.
Tak, peanusaums Printer 06bI4YHO NPEeAOCTABNAETCA MaKeTOM fmt, HO MOXeET
NpefoCcTaBNATbLCA M MOAYNIAMU AN ToOKanusaLmm, Hanpumep,
(*golang.org/x/text/message).Printer:

import "golang.org/x/text/message"

p := message.NewPrinter (language.Dutch)

p.Printf ("Error: Sv", err)

MpuMmep peanusaunn nHtepdenca Bblle gnsa Hawen oLNOKK:

type myAddrError struct {
address string
detail string
err error

func (e *myAddrError) Error () string {
return fmt.Sprint(e) // Hemeruwpyem meTonmy Format.

func (e *myAddrError) Format (p errors.Printer) error ({
p.Printf ("address %s", e.address)
if p.Detail () {
p.Print (e.detail)
}

return e.err

(DopmaT AeTain3npoesaHHOro ebieoaa AJsd LLernovyku owmn60oK

Ha gaHHbIA MOMEHT fmt . Printf BbIBOAUT Ha 3KPaH OWNGKK CrieayowmmMm 06pasom
(ucxooHWMK NpumMepa):

® 3s.KaKCTpOKa err.Error (),
® 3g.KaK CTpOKa err.Error () B KaBbl4Kax,

e 3+q. Kak ASCIl-cTpoka err.Error () B KaBblyKax;


https://pkg.go.dev/golang.org/x/text/message#Printer
https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/08-future-of-errors-in-go2/error-printing/main.go

® 3v.KaK CTpOKa err.Error (),

e 3#v.KaK nepemMeHHasi err B CUHTAKCUCe Go.

// https://goplay.tools/snippet/15fdelXFJjIC

var Koneun®ammna = errors.New ("xoHen danma")
func main () {
var verbs = []string{"%s", "%g", "S$+g", "sv", "S#v"}
for , err := range []error{Koneudammna, 1io0.EOQOF} {
for , £ := range verbs {

fmt.Printf ("%3s - \t"+f, f, err)
fmt.Println ()

}
fmt.Println ()

/*
s - kKoHel odania

g - "koHel ¢Qanmaa"
$+q - "\u043a\u043e\u043d\u0435\u0446
\u0444\u0430\u0439\u043b\u0430"

Sv - KOHel ¢ania
SHv - &errors.errorString{s:"xoHeu damnma"}
%S - EOF

%q - HEOFH
$+q - "EOF"

v - EOF
S#v - &errors.errorString{s:"EOF"}

/

[nzaiiH npeanonaraet, YTo C MOMOLLBIO %+v OLUMBKY

foo: bar (nameserver 139): baz flopped

MOXXHO 6b1/10 6bl BbIBECTU B AieTaIM3MPOBAHHOM BUAE C/leAyHoLLeM 06pasoM:

foo:
file.go:123 main.main+0x123



-—— bar (nameserver 139):
some detail only text
file.go:456

-—-- baz flopped:

file.go:789

CrekTpeuc

Camoe MHTEpPECHOE. Ecnu owmnbke HY>XEH CTeKTpeﬁC, TO OHa OOJDKHa 6bln1a 6bl
ncnosib3oBaTb TUMN U3 CTAHOAAPTHOIO NMakeTa

package errstack
type Stack struct { /* ... */ }

// Format writes the stack information to p, but only
// if detailed printing is requested.
func (s *Stack) Format(p errors.Printer) ({
if p.Detail () {
p.Printf(/* ... */)

import ".../errstack"

type myError struct {
msg string
stack errstack.Stack
underlying error

//

func (e *myError) Format (p errors.Printer) error {
p.Printf (e.msqg)
e.stack.Format (p)
return e.underlying

func newMyError (msg string, underlying error) error {
return &myError{



msg: msg,
underlying: underlying,
stack: errstack.New (),

BpocaeTc;l B rfiasa, 4Tto rnpu aToM Mbil 6y,u,eM 3anuncbiBaTb CTEK, AaXXe eCJ/1N, HaripuMep,
,D,eTaﬂM3MpOBaHHbIV1 BbIBOA AJ1A OLUNOBKN He NCMNosib3yeTCcA — a MOXXHO Ji1 B LieJTIOM

0601TKN 3Ty Npobnemy?

BHMMaTeNbHbIN YnTaTeNb 3aMETUJI, YTO YPOK MOCTPOEH B cocnaratesibHOM
Hak/oHeHun. I penctButenbHo, Russ Cox nuuieT:

This one is not as simple as Unwrap, and | won't go into the details here. As we discussed
the design with the Go community over the winter, we learned that the design wasn't
simple enough. It was too hard for individual error types to implement, and it did not help

existing programs enough. On balance, it did not simplify Go development.
As a result of this community discussion, we abandoned this printing design.

Taknm o6pa30M, N3MEHEHUA BblllE CBET HE YBULAEIN.



https://go.dev/blog/experiment#TOC_4

TecT "Format verb"

Kakown cneundukaTop popmMmaTMpoBaHMsA NO3BOSIUT HAM BbIBECTM Ha 3KpaH CTPOKY B
KaBbl4Kax c rapaHTuen cogepxxaHms tonbko ASCll-cumBonos?

Hanuwute TeKcT

TecT "Kakue ¢puum nosssunuco B si3bike, HaYnHas ¢ Go 1.13?"

Bbli6epuTe BCe NOAXoAsiLMe OTBETbI U3 CNUCKA

[J ®dyHKums errors.ls

[J UHTepdeiic errors.Wrapper

[J NMoapepykka nokanusayum ownboK

[0 ®dyHkums errors.Unwrap

[J NMopnepxka cTekTpenca Ans owmbokK

[J NHTepdeiic errors.Printer

[J ®yHKums errors.As

[J UHTepdeiic errors.Formatter

[J ®dyHkumsa errors.Cause

[J JdeTanuanpoBaHHbI BbIBOA, LIENOYKM OLLINGOK MO “%+V’



