UckniouyeHUa U3 npaBu

B aTOM ypoKe Mbl MOrOBOPUM O TOM, KaKMe OLLIMOKN 06bIYHO HEe NMPOBEPSIIOT U B KaKUX
c/y4Yasix BaIMAHO UCMOJIb30BaTb BO3BPALLAEMOE 3HAYEHNE axe NPpU Hann4mnm
OLWMNBKMN.

fmt.Print*

CtaHaapTHbIM nakeT fmt cogepxuT pag GyHKUMR-6paTULLIEK CULLHOMO CEMENCTBa
printf:

func Fprint(w io.Writer, a ...interface{}) (n int, err error)

func Fprintf(w io.Writer, format string, a ...interface{}) (n int,
err error)

func Fprintln(w io.Writer, a ...interface{}) (n int, err error)
func Print(a ...interface{}) (n int, err error)

func Printf (format string, a ...interface{}) (n int, err error)
func Println(a ...interface{}) (n int, err error)

Kak Mbl BUAUM, BCe OHM BO3BPAWAKT (n int, err error), YTO ABJISETCHA HAa CaMOM
Aene cnegctBMeM UCNOJIb30BaHUA io.Writer:

package io

type Writer interface {
Write(p []Jbyte) (n int, err error)


https://golang.org/pkg/fmt/#pkg-index
https://ru.wikipedia.org/wiki/Printf

[Mpn 9TOM Print* = Fprint* + os.Stdout!:
package fmt

// Printf formats according to a format specifier and writes to

standard output.

// It returns the number of bytes written and any write error

encountered.

func Printf (format string, a ...interface{}) (n int, err error) {
return Fprintf (os.Stdout, format, a...)

// Fprintf formats according to a format specifier and writes to w.
// It returns the number of bytes written and any write error
encountered.
func Fprintf(w io.Writer, format string, a ...interface{}) (n int,
err error) {

p := newPrinter ()

p.doPrintf (format, a)

n, err = w.Write (p.buf)

p.free()

return

OWwM6KM OT Print* 06bIYHO UTHOPUPYIOTCA M MPOUCXOAUT 3TO MO ABYM NPUUMHAM:

1) Yawe Bcero gpyHKUMS ucrnonb3yeTcs ans gebara. B 60eBoM Kofe eé 6biTb He
JO/TXKHO, Ha YTO MO YMOJTYAHUIO PYratoTCsi HEKOTOPbIE JIMHTEPbI:

example.go:6:2: use of "fmt.Println  forbidden by pattern

“Afmt\.Print (| f]1n)S$° (forbidigo)
fmt.Println("hello")

IHaxe IDE He noacBeTnT HamMm unhandled error:



main() {
fmt.Printf(

2) Kak BUAHO M3 UCXOQHUKOB BblLLE, OlIMbKa B Printf — 9TO MO CYTM OLLIMOKA 3anucu
B annoBbIN 4ecKpMnTop CTaHA4apTHOro NOTOKa BbIBOAA:

package os
var (
Stdin = NewFile (uintptr(syscall.Stdin) "/dev/stdin")

4
Stdout = NewFile (uintptr (syscall.Stdout), "/dev/stdout")
Stderr = NewFile (uintptr (syscall.Stderr), "/dev/stderr")

CNoXHO NpeacTaBUTb, YTO AOJHKHO CNy4YnTCSs, YTOObI AaHHaA onepaumsa 3aBepLluniach
C OLUMBKOWN.

CTaHpapTHbIV NakeT log gaxke He npobpacbliBaeT NOAOOHYHO OLUMOKY HaBepX:
package log

var std = New(os.Stderr, "", LstdFlags)

func New (out io.Writer, prefix string, flag int) *Logger {

return &Logger{out: out, prefix: prefix, flag: flag}

type Logger struct {
//

func (1 *Logger) Printf (format string, v ...interface{}) { // <- TyT
OUmIMOKMU yXe HeT.
1.0utput (2, fmt.Sprintf (format, v...))


https://golang.org/pkg/log/#pkg-index

func (1 *Logger) Output (calldepth int,
omrOKa €CThb.
//
_, err := l.out.Write(l.buf)

return err

s string) error { // <- Tym

B oTniMume oT Print* C Fprint*-GQyHKLUUAMU CUTYaLUsA Apyras, OLUNGKY OT HUX

MrHOPUPOBATb He HY)XHO:

main() {
fmt.Fprintf(os.Stdout

Unhandled error

O4yeBUAHO, YTO 3TO CBA3AHO 3TO C TEM, YTO OCYLLECTBATL (OPMATUPOBAHHYIO NevaTb
Bbl MOXXeTe He TONbKO B os . Stdout, HO M B Nt06ON io.Writer — (ann, bydep, ceTeBoe
coefguHeHne n T.4. W yaule Bcero owmbka OoT Nogo6HOM onepaunmn MMeeT BecC.

io.Reader

Check errors first

0
GO

io.Reader

Q.
A&

PaHee Mbl paccMmoTpenu ngnomy "CHayana npoBepsem olwnbKy", Tak BOT — nepes

HaMW NCKJTFOYEHUE U3 3TOro npasuna:

package io


https://stepik.org/lesson/536003/step/5?unit=529151

// Reader is the interface that wraps the basic Read method.

//

// Read reads up to len(p) bytes into p. It returns the number of
bytes

// read (0 <= n <= len(p)) and any error encountered. Even if Read
// returns n < len(p), it may use all of p as scratch space during
the call.

// If some data i1s available but not len(p) bytes, Read
conventionally

// returns what is available instead of waiting for more.

//

// When Read encounters an error or end-of-file condition after

// successfully reading n > 0 bytes, it returns the number of

// bytes read. It may return the (non-nil) error from the same call
// or return the error (and n == 0) from a subsequent call.

// An instance of this general case is that a Reader returning

// a non-zero number of bytes at the end of the input stream may
// return either err == EOF or err == nil. The next Read should

// return 0, EOF.

//

// Callers should always process the n > 0 bytes returned before
// considering the error err. Doing so correctly handles I/0 errors
// that happen after reading some bytes and also both of the

// allowed EOF behaviors.

//
// Implementations of Read are discouraged from returning a
// zero byte count with a nil error, except when len(p) == 0.

// Callers should treat a return of 0 and nil as indicating that
// nothing happened; in particular it does not indicate EOF.
//
// Implementations must not retain p.
type Reader interface {
Read(p []lbyte) (n int, err error)

Monbaysacbh GyHKLMEN Read, HYXXHO CHavyana obpaboTaTb NepBblit BO3BpaLLaeMbIi
aprymMeHT (KONIM4YeCcTBO NPOYUTAHHbIX 6alT), @ MOTOM YXXe CMOTPETb Ha Hannune
OWMNBKMU:

// Callers should always process the n > 0 bytes returned before considering the error err.



// Doing so correctly handles I/0 errors that happen after reading some bytes and also

both of the allowed EOF behaviours.

Kak BuAMM, 9TO MOMOXET HaM 06pa6OTaTb KakK NMpoOMeXYyTO4Hble OLUMOKM
BBOAa-BbiBOAa, TaK U peasZin30BaTb KOPPEKTHYHO BbIYNUTKY A0 io.EOF.

MeToA Read NPUHUMAET Criaic 6aiT, a He OTAAET, YTOObI MEPENOXUTb
OTBETCTBEHHOCTb MO asokaummn 6ydepa ¢ peanmsaumnu io.Reader Ha ero
nonb3oBarens.

VBERHTENLHARINEOChBA

HENROCHTHROKRTRONNROBATD
RONKYECTBOIRNNOKALUNKIBRIBAC
Bonee Toro npu o6paTtHoi1 curHaType Buaa

Read () ([]byte, error)

BO3BpaLllaeMblit 6ydep Bcerga 6yaeT annoumMpoBaTbCcs HOBbIN U Bcerga 6yaeTt
OKasbIBaTbCA Ha Ky4e, YTo fo06aBnseT paboTbl C6OPLLUKY Mycopa U HE OYEeHb
NOAXOAUT XagHbIM YNTaTeNAM.

I'IonpoéHee 060 BCEM 3TOM MOXHO NoYUTaTb 3[€Cb.

Paan adpdekTnBHoro APl paspabotymkam GO NpMLINOCh HapyLWUTb 6a30BYO NAUOMY
A3blKa U NO3BOJINTb TOMY, KTO OCYLLEeCTBNAET YTEHNE, OfLHOBPEMEHHO MOJIb30BaTbCA U
BO3BpaLLaeMbIM 3HaYEHNEM U OLLUMOKON.


https://dave.cheney.net/2019/09/05/dont-force-allocations-on-the-callers-of-your-api

Ho nakeT io — eAMHCTBEHHDIN B A3bIKe, MO3BONAIOLWLUI cebe Tak genaTb — Mbl
MOMHWM, YTO B O6LLEM C/lyYae 3TO HegoMnyCcTUMO!

BbiBOAbI

Bcerga BHUMAaTENbHO YMTAeM AOKYMEHTALMIO K CTaHAapTHOM 6ubnmoTeke Go,
0CO6EHHO K NoJ06HbIM GyHAAMEHTaNIbHbIM UHTEpPdecam, Npexae Yem
MCMosIb30BaTb UX.

Kpome io.Reader ecTb ewwé io.Writer n MHOXX€CTBO UX NPOU3BOAHbIX, B paboTe KOTOPbIX
6€e3 Non-MTpa He pasbepéLlbes.

3apava "Read By Chunk”

Ccbliika Ha 3aroToBKY.

Bam Heo6xoanmo peannsoBaTtb QYHKLUNIO ReadByChunk:

import "io"

var ErrInvalidChunkSize error

func ReadByChunk (r io.Reader, chunkSize int) (chunks [][]byte, err

error) {
return nil, nil


https://golang.org/pkg/io/#Reader
https://golang.org/pkg/io/#Writer
https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/tree/master/tasks/05-errors-best-practices/read-by-chunk

OHa BblYMTbIBaET BXOAALNM io.Reader MO YACTAM pa3dMepa chunkSize U
BO3BpaLLlaeT cnanc aTux YacTen.

Hanpumep:

chunks, err := ReadByChunk (strings.NewReader ("Errors are values."),
7)

// err == nil

// chunks == [][]byte{

// {’El, 'r|, lr', 'O', 'r|, lsl, | l}, {la’, lr', lel, | ’, 'V',
’al, 'l’}, {'ul, le', lsl, |.|},

/7 0}

° |_|pl/l HyneBOM UJIN OTpuLaTeSibHOM chunkSize Mbl BO3BpallaeM
ErrInvalidChunkSize,

° |_|pl/l nil YUTaTesle Mbl BO3BpallaeM nil cnawnc yacTen, OLNOKM HeT.

nOD,pO6HOCTVI B 3arotoBke 3aga4yun n tectax.

io.Closer
package io

type Closer interface {
Close () error

Han6onee yacTbiii METO/, KOTOPbIN BBOAUT B CTYNOP NPY BOMPOCE — HYXXHO /X
obpabaTbiBaTb OLUMOKY OT Hero?

Mpu BbiGOpE crieayeT OTBETUTL Ha criedytoLme BONpochl:

e Ba)HO N1 HaM 3HaTb 06 3TON oLwnbKe?
e Hawwm gencrteums, ecnum owmbKa BO3HUKHET U Mbl y3HAEM O Heln?

e Kakune no6o4yHble 3pdeKTbl OLIMOKa HECET 3a COO0IN?



e YTO 6yAeT, ecnn Mbl NMPOUTHOPUPYEM €€?

BblBaeT M Takoe, YTO TWUM COr/TAacHO CUrHaType BO3BpaLLaeT B MeTofe Close OLINGKY,
yTO6bI pEann3oBbIBaTh io.Closer, @ HA CaMOM fefe TaM BCeraa return nil
(npaBAa BONpOC, AO/XKHbI NI Mbl MOMaraTbCA Ha 3TO 3HaHNE?).

Pa36epéM HeCKONbKO Hanbonee nonynsapHbIX MPUMEPOB.

(*http.Response).Body.Close

N3 gOKYMeHTaLUMK K (http.Response) .Body Mbl 3HaeM, YTO Teslo OTBeTA cneayert
Bbl4YNTbIBATb U 3aKpblBaTb:

// It is the caller's responsibility to close Body. The default HTTP client's Transport may

not reuse

// HTTP/1.x "keep-alive" TCP connections if the Body is not read to completion and

closed.

O6bI4HO 3TO AenaeTca cnefdyoWnM 06pa3omM (3aKpoeM rfasa Ha UCrosib3oBaHue
0e(OoNTHOro K/IMeHTa U OTCYTCTBUE KOHTEKCTA):

/7

res, err := http.Get ("http://www.golang-courses.ru/")

if err != nil {

return fmt.Errorf ("cannot do GET: %v", err)

}

defer res.Body.Close() // 3Bakpeuiu Tejio (HeobAa3aTesIbHO Uepes
defer) .

index, err := io.ReadAll (res.Body) // BuumTamu TeJiO.

if err !'= nil {

return fmt.Errorf ("cannot read body: Sv", err)

//


https://github.com/golang/go/blob/b7fa0f941f05fdf8420f15cd5ebe2f209da172e0/src/net/http/response.go#L59

BosHuMKaeT BONpoc, a AO/MKHbI I Mbl 06pabaTbiBaTb OWNGKY OT Close? T.e. MHOrAa
MOXHO BCTPETUTb TaKoi BapuaHT:

defer func () {
if err := res.Body.Close(); err != nil {
log.Println ("cannot close response body: " + err.Error())

()

Ha camom pene nogo6Hoe ckopee BCero n3bbITOYHO MO CneayroLnM NpuYmMHaMm:

e Mbl y)ke BblYMTanmM TesiI0 U MOXKEM C HMM paboTaTb. YTo Ham genatb npu
oLnbKe: 3abUTb Ha YCNELUHbIA OTBET U BEPHYTb OLLIMOKY OT Close?
CoMHuTenbHo.

e Ecnun nocMoTpeTb Ha HECKOJMIbKO peanusauni Tena oTBeTa, TO MOXHO YBUAETD,

YTO B Close OHM BO3BpaWarOT nil.

NoBody:

// src/net/http/http.go
package http

// NoBody is an i1io.ReadCloser with no bytes. Read always returns EOF
// and Close always returns nil.

var NoBody = noBody{}

type noBody struct{}

func (noBody) Read([]lbyte) (int, error) { return 0, 10.EOF }
func (noBody) Close() error { return nil }
func (noBody) WriteTo(io.Writer) (int64, error) { return 0, nil }

http2transportResponseBody:

// src/net/http/h2 bundle.go
package http


https://github.com/golang/go/blob/a98589711da5e9d935e8d690cfca92892e86d557/src/net/http/http.go#L104
https://github.com/golang/go/blob/a98589711da5e9d935e8d690cfca92892e86d557/src/net/http/h2_bundle.go#L8706

// t

Tran

ransportResponseBody is the concrete type of
sport.RoundTrip's

// Response.Body. It is an io.ReadCloser. On Read, it reads from

cs.b

// On Close it sends RST STREAM if EOF wasn't already seen.

type

func

{

var
clos

func

ody.

http2transportResponseBody struct ({

cs *http2clientStream

(b http2transportResponseBody) Read(p [lbyte) (n int,

//

err error)

http2errClosedResponseBody = errors.New ("http2: response body

ed")
(b http2transportResponseBody) Close () error {

cs := b.cs

cCc := Cs.ccC

serverSentStreamkEnd := cs.bufPipe.Err() == io.EOQOF

unread := cs.bufPipe.Len ()

if unread > 0 || !serverSentStreamEnd {

cc.mu.Lock ()

cc.wmu.Lock ()

if !serverSentStreamkEnd ({
cc.fr.WriteRSTStream(cs.ID, http2ErrCodeCancel)
cs.didReset = true

// Return connection-level flow control.

if unread > 0 {
cc.inflow.add (int32 (unread))
cc.fr.WriteWindowUpdate (0, uint32 (unread))

cc.bw.Flush ()
cc.wmu.Unlock ()
cc.mu.Unlock ()

cs.bufPipe.BreakWithError (http2errClosedResponseBody)
cc.forgetStreamID (cs.1ID)
return nil



io.NopCloser:

// src/net/http/client.go
package http

// send issues an HTTP request.
// Caller should close resp.Body when done reading from it.
func send(

ireq *Request,

rt RoundTripper,

deadline time.Time,

) (resp *Response, didTimeout func () bool, err error) {
//
if resp.Body == nil {

// The documentation on the Body field says “The http Client
and Transport

// guarantee that Body is always non-nil, even on responses
without a body

// or responses with a zero-length body.”

//
resp.Body = io.NopCloser (strings.NewReader (""))
}
//
}
streamReader:

// src/net/http/roundtrip js.go
package http

// streamReader implements an io.ReadCloser wrapper for
ReadableStream.
type streamReader struct {

pending []byte

stream Jjs.Value

err error // sticky read error


https://github.com/golang/go/blob/a98589711da5e9d935e8d690cfca92892e86d557/src/net/http/client.go#L285
https://github.com/golang/go/blob/a98589711da5e9d935e8d690cfca92892e86d557/src/net/http/roundtrip_js.go#L188

func (r *streamReader) Read(p []byte) (n int, err error) {
if r.err != nil {
return 0, r.err

func (r *streamReader) Close () error {

// This ignores any error returned from cancel method. So far, I
did not encounter any concrete

// situation where reporting the error is meaningful. Most users
ignore error from resp.Body.Close ().

// If there's a need to report error here, it can be implemented
and tested when that need comes up.

r.stream.Call ("cancel™)

if r.err == nil {

r.err = errClosed
}

return nil

O6paTvM BHUMaHWE Ha KOMMEHTapPWU BHYTPMU:

// So far, | did not encounter any concrete situation where reporting the error is

meaningful.

// Most users ignore error from resp.Body.Close().

arrayReader:

// arrayReader implements an io.ReadCloser wrapper for ArrayBuffer.
type arrayReader struct {

arrayPromise js.Value

pending [lbyte

read bool

err error // sticky read error


https://github.com/golang/go/blob/a98589711da5e9d935e8d690cfca92892e86d557/src/net/http/roundtrip_js.go#L252

func (r *arrayReader) Read(p []byte) (n int, err error) {
if r.err != nil {
return 0, r.err

func (r *arrayReader) Close() error {
if r.err == nil {
r.err = errClosed

}

return nil

Ecnu Bbl XXe BCE-TaKU NepexxmnBaeTe UM COMHEBAETECH, TO OAHUM U3 BapUaHTOB
6yaeT Bo3BpaLlaTh OWNGKY OT Close ABHO (MCXOAHWUK MpUMepa):

func httpGet (url string) ([]byte, error) {
res, err := http.Get (url)
if err !'= nil {

return nil, fmt.Errorf ("cannot do GET: %v", err)

}

defer res.Body.Close() // ObpamaeM BHuMMaHue, uTo sTOoT defer
ocraérca!

body, err := io.ReadAll (res.Body)
if err !'= nil {
return nil, fmt.Errorf ("cannot read body: %v", err)

if err := res.Body.Close(); err != nil /{

return nil, fmt.Errorf ("cannot close body: %v", err)

}

return body, nil

MuwnTe B KOMMEHTaX CBOé MHeHMe Ha 3TOT CYET, U KaK Bbl lenaete B 60eBOM Kopge.

(*os.File).Close


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/05-errors-best-practices/resp-body-close-func/main.go

MocMOTpUM Ha He6O/bLLOW NpUMep, NOAO06HbIV KOZL KOTOPOrO MOXHO BCTPETUTL B
peanbHbIX NpoeKTax (MCXoAHMK NpuMepa):

func writeToAccessLog(data string) error {

f, err := os.OpenFile(accessLogFilename,
0s.0 APPEND|os.0O CREATE|os.O WRONLY, 0644)
if err != nil {

return fmt.Errorf ("cannot open file: %v", err)

}
defer f.Close() // 3BaxpeiBaeM daiii.
if , err := f.WriteString(data + "\n"); err != nil {

return fmt.Errorf ("cannot write data: %v", err)

return nil

writeToAccessLog(data ) {

f, err := os.0penFile(accessLogFilename, os.
erp != {
fmt.Errorf(

f.Close()

Unhandled error

C oWwnbKOM OT 3aKpbITKA ¢dalsia He BCE TaK MPOCTO, MPU €€ UTHOPUPOBAHMM Mbl
MOXXEM MPONyCTUTb OLUIMOKY 3anuncy AaHHbIX WU B PeAKUX Cny4danx yTeuky hanaoBoro
neckpunrtopa. MNoapobHOCTH HNXKeE.

[aBaiTe Nokypum MaHyan Linux n yaHaem, Kak OH npeanaraeT Ham BecTu cebsd C
OLUMOKAMM OT CUCTEMHOTO Bbi30Ba close (K KOTOPOMY CBOAMTCS MOLUHbIN BbI3OB
(*os.File).Closey

A careful programmer will check the return value of close(), since it is quite possible that

errors on a previous write(2) operation are reported only on the final close() that releases


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/05-errors-best-practices/write-to-file/main.go
https://en.wikipedia.org/wiki/File_descriptor
https://en.wikipedia.org/wiki/File_descriptor
https://manpages.debian.org/stretch/manpages-dev/close.2.en.html#Dealing_with_error_returns_from_close()
https://manpages.debian.org/stretch/manpages-dev/write.2.en.html

the open file description. Failing to check the return value when closing a file may lead to

silent loss of data. This can especially be observed with NFS and with disk quota.

T.e. ooHa 13 oWNBOK OT close FOBOPUT HaMm, UTO NpeApblayLuasn onepaumsa 3anucu
6blna HeycreluHa (Npy 3TOM MpY CaMOM Write Mbl OLLUMOKU HE MONYyYnM). TO OLLIMBKA
EIO:

S man close

NAME
close —-- delete a descriptor
DESCRIPTION
The close() call deletes a descriptor from the per-process

object reference table.
If this is the last reference to the underlying object, the
object will be deactivated.

ERRORS
The close () system call will fail if:
[EBADF] fildes is not a wvalid, active file
descriptor.
[EINTR] Its execution was interrupted by a signal.
[EIO] A previously-uncommitted write (2) encountered

an input/output error.

MepenuwemM NpuMep Bbille TaK, YTO6bl SIBHO MPOBEPATb OLIMOKY OT Close (MOXOXMWIA
KoZ Mbl NUcanu B NpeAblAyLLEM LLare, KOraa roBOPUIIM O resp.Body.Close):

func writeToAccessLog(data string) error ({

f, err := os.OpenFile (accessLogFilename,
0s.0 APPEND|0s.O CREATE|os.O WRONLY, 0644)
if err !'= nil {

return fmt.Errorf ("cannot open file: Sv", err)



}

defer f.Close() // O6pamaem BHUMahnue, uro defer ocrTaércsa!

if , err := f.WriteString(data + "\n"); err != nil {
return fmt.Errorf ("cannot write data: %v", err)

return f£.Close ()

C NOMOLLbIO de fer aKKypaTHO MOKPbIBaeM NPexaeBpeMeEHHbIN BbIX0oA U3 hYHKLUM
(Npoune oWMBKM MMEIOT NPUOPUTET, HO He A0MyCcKaeM yTeuku $hainoBoro
LECKPUMNTOPA), @ B KOHLIe BO3BPALLAaeM SBHO OLWMGKY OT Close (Tenepb OHa UMeET
NpUopUTET).

Ha camom Zene B 06LueM ciyyae He peKOMeHAYeTCs Bbi3blBaTb CUCTEMHbIV BbI30B
close ABaXAbl NOAPAA, TaK Kak Bbl MOXETE 3aKpPbITb AECKPUNTOP, KOTOPbIN yXKe
npu6pan cebe apyroi NOTOK (Mocsie TOro Kak AecKpunTop 6bis1 0CBOG0XAEH NepBbIM
BbI30BOM close):

Retrying the close() after a failure return is the wrong thing to do, since this may cause a
reused file descriptor from another thread to) be closed. This can occur because the
Linux kernel always releases the file descriptor early in the close operation, freeing it for
reuse; the steps that may return an error, such as flushing data to the filesystem or device,

occur only later in the close operation.

Ho B Go 310 onepaumsa 6e3onacHasi, B NO3MTUBHOM CLIEHapUWN Mbl MOJYYUM B defer
owmnbky "file already closed", Ha KOTOpyO U Tak He o6pallaeM BHUMaHMS.

Bonee Toro us uuTaThl Bbllle Mbl MOXEM CAeNaTb BbiBOA, YTO HE3aBUCUMO OT
pesynbTaTta close — (annoBbIN fECKPUMNTOP CKOPee BCero 6yaeT 3aKpbIT:

This can occur because the Linux kernel always releases the file descriptor early in the

close operation, freeing it for reuse.


https://github.com/golang/go/blob/a98589711da5e9d935e8d690cfca92892e86d557/src/os/file_unix.go#L255

Many other implementations similarly always close the file descriptor (except in the case
of EBADF, meaning that the file descriptor was invalid) even if they subsequently report an
error on return from close(). POSIX.1 is currently silent on this point, but there are plans to

mandate this behavior in the next major release of the standard.

MoaToMy 60/iblLe BaXHO CaMO Ha/lMuYmMe BbI30Ba close, YEM NPOBEpPKa OLNGKM OT
Hero (KOTOpYH Mbl B MPUHLIMIME MOXXEM He MPOoBepsiThb, ecnv paboTaeM ¢ haiiom Ha
YTEHME, a HEe Ha 3anWuchb).

N, HaKoHeL, Ha caMOM Jene close He rapaHTUPYET TO, YTO AaHHble COpOCATCA Ha
Auck, ocsoboamus KaLwwm OC:

A successful close does not guarantee that the data has been successfully saved to disk,
as the kernel uses the buffer cache to defer writes. Typically, filesystems do not flush
buffers when a file is closed. If you need to be sure that the data is physically stored on

the underlying disk, use fsync(2). (It will depend on the disk hardware at this point.)

MoaTomy 60siee rpaMOTHbIM BapyaHTOM AJ1si rapaHTUPOBaHHOW 3anucu 6yaeT
Mcrnonb3oBaHue fsync + close:

A careful programmer who wants to know about I/0 errors may precede close() with a

call to fsync(2).

func writeToAccessLog(data string) error {

f, err := os.OpenFile(accessLogFilename,
0s.0 APPEND|os.O CREATE|os.O WRONLY, 0644)
if err != nil {

return fmt.Errorf ("cannot open file: %v", err)

}

defer f.Close() // Obpamaem BHuMaume, uro defer ocTaércs!

if , err := f.WriteString(data + "\n"); err != nil {
return fmt.Errorf ("cannot write data: %v", err)


https://manpages.debian.org/stretch/manpages-dev/fsync.2.en.html
https://manpages.debian.org/stretch/manpages-dev/fsync.2.en.html

return f.Sync() // <= !!!

TecT "Bbi6epute Hanbonee rpaMoTHbI NOPSIAOK onepaumin”

an 3arnncum B (bal‘/'Lﬂ, Korga Bbl XOTUTE rapaHTUpoBaTb, YTO 3arncb Ha AUCK rnpotLusia 1
npowsia ycnewHo.

Bbl6epuTe 0ANH BapuaHT U3 CMMCKa

[J f.Open() + defer f.Close() + f.Write() + return f.Sync()

[J f.0Open() + defer f.Close() + f.Write() + return f.Close()

[J f.Open() + f.Write() + defer f.Close() + return f.Sync()

[J f.0Open() + f.Write() + Heckonbko BbizoBoB f.Close() no mectam + return f.Sync()
[J f.0Open() + f.Write() + defer f.Close() + return f.Close()

[J f.Open() + f.Write() + return f.Sync()

[J f.Open() + return f.Write()

[J f.Open() + f.Close() + return f.Write()

[J f.Open() + f.Write() + return f.Close()

http.ResponseWriter

Mpu peanunsaumn HTTP cepBepa cTaHAapTHbIMKU cpeacTBaMu Go YacTo BO3HUKAET
BOMPOC, HY>XHO I 06pabaTbiBaTb OLUMOKM OT 3aMNUCK B http.Responseliriter?

package http

// A ResponseWriter interface is used by an HTTP handler to
// construct an HTTP response.
type ResponseWriter interface ({

// Header returns the header map that will be sent by
WriteHeader.

Header () Header

// Write writes the data to the connection as part of an HTTP
reply.
Write ([]byte) (int, error)


https://golang.org/pkg/http

// WriteHeader sends an HTTP response header with the provided
status code.
WriteHeader (statusCode int)

import (
"log"
"net/http"
)
func main () {

http.HandleFunc ("/", func(w http.ResponseWriter, req
*http.Request) {

w.Header () .Set ("content-type", "application/json")
w.Write([]lbyte( {"msg": "OK"} "))

})

if err := http.ListenAndServe (":8080", http.DefaultServeMux); err

'= nil {
log.Fatal (err)

main() o
http.HandleFunc( (w-http.ResponseWriter, - req *http.Request) {

w.Header().Set( )
w.Write([] (

) Unhandled error

Ha camMoM fiene — pelwiaTtb BaMm.

O6bIYHO faHHYH OLIMOGKY OMyCcKatoT, HO AaBanTe MOCMOTPUM, NPY KaKux
06CTOSITENbCTBAX OHA MOXKET MPOU3OMNTH.

[ns Hayana onpegenvm, Kakue ownbKn (KpoMe HeNnocpeaCTBEHHO OLWNGKM 3anncu B
CcoefMHEHNE) B LIeSIOM MOXET BEPHYTb (http.ResponseWriter) .Write:

package http



// Errors used by the HTTP server.

var (
// ErrBodyNotAllowed is returned by ResponseWriter.Write calls
// when the HTTP method or response code does not permit a body.
ErrBodyNotAllowed = errors.New ("http: request method or response

status code does not allow body")

// ErrHijacked is returned by ResponseWriter.Write calls when

// the underlying connection has been hijacked using the

// Hijacker interface. A zero-byte write on a hijacked

// connection will return ErrHijacked without any other side
effects.

ErrHijacked = errors.New("http: connection has been hijacked")

// ErrContentLength is returned by ResponseWriter.Write calls

// when a Handler set a Content-Length response header with a

// declared size and then attempted to write more bytes than
declared.

ErrContentLength = errors.New ("http: wrote more than the declared
Content-Length")

YT106bI NOHATb, KOrAa OHM NPOUCXOAAT, 06paTUMCS K NPUBATHOM peannsauuu
NHTepdenca http.ResponseWriter, MICNONb3yeMOM rowHbIM HTTP cepBepoM:

func (w *response) write(lenData int, dataB []byte, dataS string) (n
int, err error) {
if w.conn.hijacked() {
//

return 0, ErrHijacked

//
if !'w.bodyAllowed () {
return 0, ErrBodyNotAllowed

//
w.written += int64 (lenData)
if w.contentLength != -1 && w.written > w.contentLength {

return 0, ErrContentLength


https://github.com/golang/go/blob/ab4085ce84f8378b4ec2dfdbbc44c98cb92debe5/src/net/http/server.go#L418

//
if dataB != nil {
return w.w.Write (dataB)
} else {
return w.w.WriteString(datas)

Bcé nocTaTouYHO 0YEBUIHO — w.Write BEPHET OWKNOKY, Koraa (MCXOQHUK NpUMepa):

1) Mbl 40 3TOrO hijack-HYNM Hawe coefnHeHne (Mocne 3TOro Mbl MOXeM paboTaTb C
HWUM TOJIbKO B "CbipoM" BUAE)

http.HandleFunc ("/hijack-err", func(w http.ResponseWriter, r
*http.Request) {
hj, ok := w. (http.Hijacker)
if lok {
http.Error (w, "no hijacking support",
http.StatusInternalServerError)

return

}

conn, , err := hj.Hijack()

if err !'= nil {
http.Error (w, err.Error(), http.StatusInternalServerError)
return

}

defer conn.Close ()

w.Header () .Set ("content-type", "application/json")
w.Write([]lbyte( {"msg": "OK"} ")) // http: connection has been
hijacked

})

2) Mbl nbiTaeMcs 3anucaTb Teslo 0TBETa, XOTA A/1A Hallero koaa oTeeTa (Mnu meToaa
3anpoca) OHO He pa3pelLLeHo:

http.HandleFunc ("/body-not-allowed-err", func(w http.ResponseWriter,
r *http.Request) {
w.WriteHeader (http.StatusNoContent)
w.Header () .Set ("content-type", "application/json")


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/05-errors-best-practices/write-resp-err-log-func/main.go

w.Write([]lbyte( {"msg": "OK"} ")) // http: request method or
response status code does not allow body

})
package http

// bodyAllowedForStatus reports whether a given response status code
// permits a body. See RFC 7230, section 3.3.
func bodyAllowedForStatus (status int) bool {
switch {
case status >= 100 && status <= 199:
return false
case status == 204:
return false
case status == 304:
return false

}

return true

3) Mbl 3anncanu 6aknTUKOB 60JbLUE, Y€M CaMU BbICTaBW/IM [0 3TOrO B 3arosioBKe
"Content-Length":

http.HandleFunc ("/content-length-err", func(w http.ResponseWriter, r
*http.Request) {

w.Header () .Set ("content-type", "application/json")
w.Header () .Set ("content-length", "1")
w.Write([]lbyte( {"msg": "OK"} ")) // wrote more than the declared

Content-Length

)

4) Mbl He cMornu 3anucaTb HenocpeancTBeHHO B coeanHeHune, Haripymep, oHo 6b1710

3aKpHTO(MCXOQHMKHQMMeQaﬁ

go func () |
client := &http.Client{Timeout: time.Second}
resp, err := client.Get ("http://localhost:8080")

if err != nil {


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/05-errors-best-practices/write-resp-err-conn/main.go

// context deadline exceeded (Client.Timeout exceeded while
awaiting headers)
log.Println ("cannot do GET: " + err.Error())

= resp.Body.Close()
HO)

http.HandleFunc ("/", func(w http.ResponseWriter, req *http.Request) {
time.Sleep (3 * time.Second) // ObpabaTeiBaeM 3amnpocC TPV CEKYHIH, a
vy KJIMEeHTa TaruMayT B OIHY.

data := make([]byte, 1<<20) // 1Mb

w.Write (data) // write tcp [::1]1:8080->[::1]1:60756: write: broken
pipe
})
LogWriter

TaKMNIO6p830M,MbIHOHHHM,HTOIBOCHOBHOM (http.ResponseWriter) .Write
BO3BpallaeT OLLIVI6KM, CBf13aHHble C oIMbKamMu pa3pa60TL|MKa. Nx ormpoBaHue
NMOMOXET OT,D,e6a)KMTb 0IJJVI6Ky n 6bICTp0 ncnpaBuTb eeé.

Ho akTyanbHO N1 310 A9 HE6ObLUMX NMPOEKTOB C NPUMUTUBHOMN JIOTUKOM
HTTP-06pab0oT4YnKOB? — BOMPOC OTKPbITbIN.

Ecnu >ke Bbl BCE-Takun pewwnnn, 4To Jsiy4dLue nepe63,qub, yem HeAO63,£leTb, TO €CTb
cnepyrouine BapuaHTbl.

MCHOﬂb3yeM (byHKu,mo-xennep Ang nornpoeaHua OLIM6KMU (nexogHUK npumepa)

func logWriteErr( int, err error) {
if err != nil {
log.Println ("cannot write response: " + err.Error())
}
}
/7

http.HandleFunc ("/", func(w http.ResponseWriter, r *http.Request)

w.Header () .Set ("content-type", "application/json")


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/05-errors-best-practices/write-resp-err-log-func/main.go

logWriteErr (w.Write([]byte( {"msg": "OK"} )))
1)

//

(NOHAATHO, YTO B 60EBOM KOJE B XE/NEP CKOpee BCero f06aBUTCS KOHTEKCT, BalLl
NPOABWHYTbLIN norep U T.4.)

Mcnonb3yemM TMN-06€PTKY ANsl NOrMpPOBaHUS OLUMG6KU (MCXOAHMK NpuMepa)

type LogWriter struct {
http.ResponseWriter

func (w LogWriter) Write(p []byte) (n int, err error) {
n, err = w.ResponseWriter.Write (p)
if err !'= nil {
log.Println ("cannot write response: " + err.Error())
}
return
}
/...
http.HandleFunc ("/", func(w http.ResponseWriter, r *http.Request)
{
w.Header () .Set ("content-type", "application/Jjson")
LogWriter{w}.Write([]byte ( {"msg": "OK"} "))

1)

//

Ho 3gecb ecTb cnepytowme npobnembi:

1) NuHTepbl 1 IDE BCE paBHO 6yayT pyraTbCs, YTO Mbl He 06paboTann OWNOKY OT
LogWriter{w}.Write ([]byte (' {"msg": "OK"}'))

M NPUAETCS NOATIOHNBATb COOTBETCTBYHOLLME KOHDUIypauuu.

2) Ha camoMm pene HacTosiwas peanusauns HTTP-oTBeTa (B UICXOLHUKM KOTOPOI Mbl
3arnsAblBany paHee) peanusyeT 60Mbluee KONMYeCTBO MHTepdENCOoB, a He TOSIbKO
JINWb http.ResponseWriter:


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/blob/master/examples/05-errors-best-practices/write-resp-err-log-wrapper/main.go

response response

response {

conn *conn

Type response Implements 10 Interfaces

CloseNotifier
Flusher
Hijacker in net/http/server.go written
ReaderFrom response written
ResponseWriter
StringWriter
Writer
http2stringWriter

requestToolLarger written

writeFlusher

body
expectContinueReader write

canWriteContinue atomicBool
writeContinueMu - sync.Mutex

W Haluei 06EpTKOIN Mbl ToMaeM noaaepXxKy aTux uHTepdericos (http.Hijacker,
http.Flusher n ap.) — nogpo6Hee 06 3TOM MOXHO NMOYMTaTb 3[1ECb — U KaK CleicTBue
€€ HeNnb3s NPOKMAbIBaTb Aanblue B Leno4vKy QyHKLUMNA, MPUHUMAKOLLNX
http.ResponseWriter‘(eCﬂMTaKOBaﬂIAMeeTCH)

OAWH N3 BapuaHTOB peLLeHus 06enx aTux npobnem — ybpaTb BO3BpAT OLLIMOKKN N3
(LogWriter) .Write:

func (w LogWriter) Write(p []byte) {

_, err := w.ResponseWriter.Write (p)
if err !'= nil {
log.Println ("cannot write response: " + err.Error())

}

return


https://golang.org/pkg/net/http/#Hijacker
https://golang.org/pkg/net/http/#Flusher
https://blog.merovius.de/2017/07/30/the-trouble-with-optional-interfaces.html

TaK eé He HY)KHO 6yZeT NPOBepPsiTb Ha YPOBHE Bbille (@ 3a4eM, Mbl Befb yXe 3T0
cAenanu) n 06épTka nepecTaHeT peasim3oBblBaTb io.Writer — KaK C/IeACTBUE €€ yxe
Henb3Aa 6yaeT nepeaatb B GYHKLMIO, MPUHMMALOLLYIO http.ResponseWriter:

func writeOK(w http.ResponseWriter) {
w.Write([]lbyte( {"msg": "OK"} "))

/...
http.HandleFunc ("/", func(w http.ResponseWriter, r *http.Request)

w.Header () .Set ("content-type", "application/json")
writeOK (LogWriter{w}) // LogWriter does not implement

http.ResponseWriter (wrong type for Write method)
H)

//

3apava "JSONWriter"

Ccbl1IKka Ha 3aroToBKY.

Bam Heob6xoaMMO peann3oBaTb BCNOMOraTeNbHbIN TUM jsonWriter

type jsonWriter struct {

//

func (jw jsonWriter) Write(v any) {

//

KOTOPbIN:

® VHWLUMANN3NPYEeTCH JIOFEPOM U http.ResponseWriter;

e MapuwanuTt BxogHoe 3HayeHue v B JSON 1 3anucbiBaeT ero Kak Teno
HTTP-oTBeTa, BbICTaBNSAA COOTBETCTBYHOLMI 3arosioBoK "content-type”,;

e [pu OWMOKe MapLUasIMHIra unm 3anucu ormpyeT oLwmnoky, n otaaér "500 Internal

Server Error" c TeKCTOM OLLNOKK B Tese oTBeTA.


https://github.com/www-golang-courses-ru/advanced-dealing-with-errors-in-go/tree/master/tasks/05-errors-best-practices/json-writer/server

[Mpumep ncnonb3oBaHUA TMNa:
type Server struct {

log ILogger
provider IDataProvider

func New (1l ILogger, d IDataProvider) *Server {
return &Server{log: 1, provider: d}

func (s *Server) HandlelIndex(w http.ResponseWriter,  *http.Request)
{

s.newJSONWriter (w) .Write(s.provider.Data())

func (s *Server) newJSONWriter (w http.ResponseWriter) jsonWriter {
return jsonWriter{w: w, log: s.log}

|-|0,D,p06HOCTI/1 B 3aroToBKe 3apjayun U TecTtax.

TecT "Kakue owmn6KM nyyiue HUKoOrpa He NnpoBepaTb?”




Bbl6epMTe BCe noaxoasdaline orBeTbl N3 CrMCKa

[J Owwmbky oT Bbi3oBa MeToaa Close peanusaumm nHtepderica io.Closer
[J Owwu6km oT BbI30BOB rpynnbl dyHKUKMn fmt.Fprint*

[J Owwmn6bku oT BbI3OoBOB MeToA0B i0.Reader, io.Writer n nogo6HbIx

[J OwwmnbkmM oT BbI3OBOB MeTOA0B U HYHKLMI NakeTa net/http



