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r, err := o0s.0Open(“foo.txt”)
1f err '= nil {
return fmt.Errorf (“oops: Sv”, err)

}

defer r.Close ()



= SRS X

NTA?
SR EIRRYE, FEILARANIERD

Semantics first!

Why*
error handling can be tricky



func writeToGS (¢ net.Context, bkt, dst string, r i1io.Reader) error ({

var err error

w := client.Bucket(bkt) .Object(dst) .NewWriter (c)
defer func() { w.CloseWithError (err) }

return fmt.Errorf (“oops: 3Iv”, err)

if , err = 10.Copy(w, r), err '= nil {

}

return nil



func wrictelToGsS (¢ nec.concex ., bKT, ast sciring;, r Od¢Redaer) error {

err := errPanickiling

W client.Bucket (bkt) .Object (dst) .NewWriter (c)
defer func() { w.CloseWithError (err) }

if , err = 10.Copy(w, r),;, err '= nil {

return fmt . Errorf (“oops: 3v”, err)

}

return err

var errPanicking = errors.New(“panicking”)



func writeToGS (c net.Context, bkt, dst string, r io.Reader) (err error) {

w := client.Bucket (bkt) .Object(dst) .NewWriter (c)

err = errPanicking
defer func () {
1f err '= nil {
~ = w.CloseWithError (err)
} else if err = w.Close(); err '= nil {
err = fmt.Errorf (“oh noes: 3v”, err)
}
}
if , err = 1i0.Copy(w, r),; err !'= nil {

return fmt.Errorf (“oops: 3v”, err)

}

return err



Awkward! i JTIL !

func writeToGS (¢ net.Context, bkt, dst string, r i1o0.Reader) (err error) {
w := client.Bucket (bkt) .Object(dst) .NewWriter (c)
err = errPanicking
defer func() {

if err '= nil {
- = w.CloseWithError (err)
} else if err = w.Close(); err '= nil {

err = fmt.Errorf (Yoops: 3v”, err)

}
} ()

if , err = 10.Copy(w, r), err !'= nil ({

return fmt.Errorf (“oops: 3v”, err)

}

return nil

}

var errPanicking = errors.New(“panicking”)
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how to approach simplifying this?

semantics first!






Ciror






errorf]panicBfE{L Z
QTGOEP%&IILA*I)_I T

there Is overlap
not recognized in Go
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an error 1S recoveraple .
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(Sort of)



github.com/mpvl/errc
github.com/mpvl/errd
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automate tedious
control flow



func writeToGS (c net.Context, bkt, dst string, r 10.Reader) (err error) {

w := client.Bucket (bkt) .0Object (dst) .NewWriter (c)
err = errPanickilng
defer func () {
1f err !'= nil {
= w.CloseWithError (err)
} else if err = w.Close(); err '= nil /{
err = fmt.Errorf (Yoops: Sv”, err)
}
b ()
1f , err = 10.Copy(w, r); err != nil {

return fmt.Errorf (Yoops: Iv”, err)

J

return nil

J

var errPanicking = errors.New (“panicking”)



package github.com/mpvl/errc

func writeToGS (¢ net.Context, bkt, dst string, r i1o0.Reader) (err error) {
e := errc.Catch(&err)

defer e.Handle ()

w := client.Bucket(bkt) .Object(dst) .NewWriter (c)
e.Defer (w.CloseWithError, msqg(“oops”))

~, err = 1o0.Copy(w, r)
e.Must (err, msg(“oops”))
return nil



package github.com/mpvl/errd

func writeToGS (¢ net.Context, bkt, dst string, r i1o.Reader) error {
return errd.Run(func(e *errd.E) {

w := client.Bucket(bkt) .Object(dst) .NewWriter (c)
e.Defer (w.CloseWithError, msg(“oops”))

~, err = 1o0.Copy(w, r)
e.Must (err, msg(“oops”))

}



w := client.Bucket (bkt) .Object(dst) .NewWriter (c)
err = errPanicking
defer func() {

. . e := errc.Catch(&err)
if err = nil { defer e.Handle()
__ = w.CloseWithError (err) '
1 1 £ = w.Cl ; '= nil . . .
} eeii i f:irErr:rf(Szi(;° jzf erzi { w := client.Bucket (bkt) .Object(dst) .NewWriter (c)
} ) PS: BV e .Defer (w.CloseWithError, msg(“oops”))
} () _ .
__, err = jio.Copy(w, r)
] ] : e.Must (err, msg(“oops”))
if , err = io.Copy(w, r); err '= nil {

return nil
return fmt.Errorf (“oops: 3v”, err)

}

return nil



Err Dare

§ E—
/B 70N

github.com/mpvl/errdare


http://github.com/mpvl/errdare
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How to translate this to
the Go language”
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Other i1ssues Complex and tedious control flow
Repetition of wrappers
Repetition



func writeToGS (¢ net.Context, bkt, dst string, r i1o.Reader) (err error) {
w := client.Bucket(bkt) .Object(dst) .NewWriter (c)
err = errPanicking
defer func () {

1f err '= nil {
= w.CloseWithError (err)
} else if err = w.Close(); err '= nil {
err = fmt.Errorf (“oops: v, err)
}
} ()
if , err = i0.Copy(w, r),;, err '= nil {

return fmt.Errorf (“oops: 3v”, err)

}

return nil

}

var errPanicking = errors.New(“panicking”)



Go 2 ¥]F5 Go 2 Draft

func writeToGS (¢ context, bkt, dst string, r i10.Reader) error {
handle err { return errors.Wrap(err) }

w := client.Bucket (bkt) .Object(dst) .NewWriter (c)
defer err { try w.CloseWithError (err) }

try 10.Copy(w, r)
return nil



defer err { .. }

o errtii% E FgPanicError (1R Apanic k)
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e erris set to a PanicError, if there is a panic, or the
returned error value otherwise

e alternatively, pass returned error only and have a
builtin to peek panic state



try <expr>
» AE&E—TIREIE

e Strips last evaluated value ‘L .
e "try 0s.Open(...)"BIZEEI 2 File

* Type of “try 0s.Open(...)" is *File

e On error, o <expr>&EiFIR
e record the error and call the P - "
handler chain. ¢ 1%@%%135#% | ﬁﬁ%ﬁlﬁﬂ\lggéﬁ
* Within defers a previous erroris fidefernEa ., BECRFEEIR,

not overwritten

MEAZKES

o IR[O]PHEN

e Returns from the function



handle err { .. }

e handleE X —"11Etry KN EIRIHITANIE T IR
o MAEAAIVAITMMAEARBITSER
o T=(emRIEIETIIRFAIN

* handle defines a block to be executed when a try detects an error
e executed in place to preserve line number info

e variable name (err) only visible in block
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func foo () error {
msg := “foo”
handle err { return wrap(err, msg) }

e each block may have its
own handler

e nside-out execution halts

{
when one returns

handle err { msg = “bar” }

e implicit handler that returns
error and zero values }



// Computes the eigenvalue factorization of a Hermitian matrix.

func EigHerm(a Const) (*Mat, []float64, error) ({ func EigHerm(a Const) (*Mat, []float64, error) ({

if err := errNonPosDims(a); err !'= nil { try errNonPosDims (a)
return nil, nil, err try errNonSquare (a)

! try errNonHerm (a)

if err := errNonSquare(a); err != nil return eigHerm(cloneMat(a), DefaultTri)
return nil, nil, err }

}

i1f err := errNonHerm(a),; err '= nil {

return nil, nil, err

}

return eigHerm(cloneMat (a), DefaultTri)



func cpToGS (c net.Context, r 1o.Reader) error { func cpToGS (c net.Context, r io.Reader) error ({

obj := client.Bucket("b”) .Object (“d”) obj := client.Bucket(“b”) .Object (“d”)
w := obj.NewWriter (c) w := obj.NewWriter (c)
err := errPanicking defer err { try w.CloseWithError (err) }
defer func() {
if err '= nil { _, err := 10.Copy(w, r)
~ = w.CloseWithError (err) return err
} else if errl = w.Close(); errl '= nil { }

err = errl

}
} ()

_, err = 10.Copy(w, r)
return err

}

var errPanicking = errors.New(“panicking”)



G0a[ X E CloseWithErr?

How to fix CloseWithErr?

W5 (5 RREIAP)
N & KK #panicking()
collect errors in one place

deprecate faulty API

builtin function panicking()
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VWhat about adding
context to errors?
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func wrapper (err error, args ..i1nterface{}) error {
1f err == nil {
return nil

}

return errors.E(err, args...)

Functions of this form get Inlined



p, err := s.capture(ctx, in.GetReservation())

_ ' _ p, err := s.capture(ctx, in.GetReservation())

if err != nil { _ try errors.Wrap(err, "capturing proposal")
return nil, errors.Wrap(err, "capturing

proposal") r := p.reservation

} _ if util.HasFoo(r.GetFoo()) {

r := p.reservation

r.State.Blacklist = blacklist(r)
err := validate.RequestFoo(r)

try errors.Wrap(err, "with foo”)

1f util.HasFoo(r.GetFoo()) {
r.State.Blacklist = blacklist(r)

if err := validate.RequestFoo(r); err !'= nil {
return nil, errors.Wrap(err, "with foo") _
} return &request{}, nil
return &request{}, nil }
} .
if err := validate.RequestBar(r); err '= nil ({ err .= valldate.RequesthrSr) .
return nil, errors.Wrap(err, “with bar") try errors.Wrap(err, “with bar")

}

return &request{}, nil return &request{}, nil



p, err := s.capture(ctx, in.GetReservation()) p, err := s.capture(ctx, in.GetReservation())

if err '= nil { try e(err, '"capturing proposal')
return nil, errors.Wrap(err, "capturing proposal")

} r := p.reservation

r = p.reservation if util.HasFoo(r.GetFoo()) {

if util.HasFoo(r.GetFoo()) { r.State.Blacklist = blacklist(r)
r.State.Blacklist = blacklist(r) try e(validate.RequestFoo(r), "with foo")
if err := validate.RequestFoo(r); err '= nil { return &request{}, nil

return nil, errors.Wrap(err, "with foo") }

} try e(validate.RequestBar(r), “with bar'")
return &request{}, nil

} return &request{}, nil

if err := validate.RequestBar(r); err '= nil {

return nil, errors.Wrap(err, “with bar")

}

return &request{}, nil



p, err := s.capture(ctx, in.GetReservation()) handle err { errors.Wrap(err, “create request'"}
if err '= nil {

return nil, errors.Wrap(err, “capturing ..”) p := try s.capture(ctx, in.GetReserwvation())
} r := p.reservation
r := p.reservation 1f util.HasFoo(r.GetFoo()) {
1f util.HasFoo(r.GetFoo()) { r.State.Blacklist = blacklist(r)
r.State.Blacklist = blacklist(r) try validate.RequestFoo(r)
if err := validate.RequestFoo(r); err '= nil { return &request{}, nil
return nil, errors.Wrap(err, "with foo") }
} try validate.RequestBar (r)
return &request{}, nil
} return &request{}, nil
if err := validate.RequestBar(r),; err !'= nil {

return nil, errors.Wrap(err, “with bar")

}

return &request{}, nil
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read failed: failed to read file

func convert(filename string) (err error) {
if r, err = os.Open(filename); err != nil {
return fmt.Errorf (“open failed: %v”, err)

}

b := make([]byte, 1000)

if , err := r.Read(b); err !'= nil {
return fmt.Errorf (“'read failed: 5%v, err)

}
}
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and line information is preserved! EJHTJ 1% G

A single handler avoids redundancy

fj“F;{EJug\

convert: failed to read file

func convert(filename string) error ({
handle err { errors.Wrap(err, “convert”) }

r := try os.Open(filename)
b := make([]byte, 1000)

try r.Read(b)
}
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Err()r PaCKageS Errors will remain values.

Different scenarios

require different implementations.
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CHYiE 1R e Cause() / Underlying()
o HiR%
BUJ[' " * Frame or Stack information
define primitives to roll » Attributes
yOur own error type e Cause() and Underlying()

* Interoperability
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Try it out!
Feedback \Welcome!

Marcel van Lohuizen, Go core Team

qgithub.com/mpvl/errdare

github.com/mpvl/errc

github.com/mpvl/errd

@mpvl_
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