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2012 -> 2026 How have APIs evolved
between Go 1.0 and 1.27?
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Context (Go 1.7)

func DoWork(timeout time.Duration, cancel <-chan struct{}) 
error

type Worker struct {...}
func NewWorker(timeout time.Duration) *Worker
func (w *Worker) Stop()
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Context (Go 1.7)

func DoWork(timeout time.Duration, cancel <-chan struct{}) 
error

type Worker struct {...}
func NewWorker(timeout time.Duration) *Worker
func (w *Worker) Stop()

func DoWork(ctx context.Context) error
…
ctx, cancel := context.WithTimeout(ctx, time.Second)
DoWork(ctx)
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Error wrapping (Go 1.13)

return nil, io.ErrUnexpectedEOF
…
if err == io.ErrUnexpectedEOF { … }
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Error wrapping (Go 1.13)

return nil, io.ErrUnexpectedEOF
…
if err == io.ErrUnexpectedEOF { … }

● github.com/pkg/errors.Wrap
● github.com/juju/errors.Annotate
● github.com/hashicorp/errwrap.Wrapf
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Error wrapping (Go 1.13)

return nil, io.ErrUnexpectedEOF
…
if err == io.ErrUnexpectedEOF { … }

● github.com/pkg/errors.Wrap
● github.com/juju/errors.Annotate
● github.com/hashicorp/errwrap.Wrapf

return nil, errors.Wrap(io.ErrUnexpectedEOF,
"expected a signature")

…
switch errors.Cause(err).(type) { … }
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Error wrapping (Go 1.13)

fmt.Errorf("expected a signature: %w", io.ErrUnexpectedEOF)
…
if errors.Is(err, io.ErrUnexpectedEOF) { … }
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Error wrapping (Go 1.13)

package fs

type PathError struct {
    Op   string
    Path string
    Err  error
}

func (e *PathError) Error() string
func (e *PathError) Unwrap() error
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Multiple errors (Go 1.20)

func Process(items []Items) error
stops at the first error? discards other errors?
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Multiple errors (Go 1.20)

func Process(items []Items) error
stops at the first error? discards other errors?

func Process(items []Items) []error
cannot "if err != nil". non-nil empty slices…
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Multiple errors (Go 1.20)

func Process(items []Items) error
stops at the first error? discards other errors?

func Process(items []Items) []error
cannot "if err != nil". non-nil empty slices…

github.com/hashicorp/go-multierror
same as before; non-standard
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Multiple errors (Go 1.20)

func Process(items []Items) error
stops at the first error? discards other errors?

func Process(items []Items) []error
cannot "if err != nil". non-nil empty slices…

github.com/hashicorp/go-multierror
same as before; non-standard

return errors.Join(errs...)
or…

func (ProcessError) Unwrap() []error { … }
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Generics (Go 1.18)

type Stack struct {
items []interface{}

}

func (s *Stack) Push(item interface{})
func (s *Stack) Pop() (interface{}, error)

var st Stack
st.Push("foo")
x, err := st.Pop()
s := x.(string)
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Generics (Go 1.18)

type Stack[T any] struct {
items []T

}

func (s *Stack[T]) Push(item T)
func (s *Stack[T]) Pop() (T, error)

var st Stack[string]
st.Push("foo")
s, err := st.Pop()
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Generic methods (Go 1.27)

type Stack[T any] struct {
items []T

}

func (s *Stack[T]) Push(item T)
func (s *Stack[T]) Pop() (T, error)
func (s *Stack[T]) Map[U any](f func(T) U) Stack[U]
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Iterators (Go 1.23)

func (DB) Usernames() []string
scales very poorly
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Iterators (Go 1.23)

func (DB) Usernames() []string
scales very poorly

func (DB) Usernames() <-chan string
reader cannot cancel, context switching overhead
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Iterators (Go 1.23)

func (DB) Usernames() []string
scales very poorly

func (DB) Usernames() <-chan string
reader cannot cancel, context switching overhead

func (DB) Usernames() StringIterator
calling Next/Get methods is tedious and error prone



21

Iterators (Go 1.23)

func (DB) Usernames() []string
scales very poorly

func (DB) Usernames() <-chan string
reader cannot cancel, context switching overhead

func (DB) Usernames() StringIterator
calling Next/Get methods is tedious and error prone

func (DB) Usernames(yield func(string))
harder to handle errors and control flow
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Iterators (Go 1.23)

type Seq[V any] func(yield func(V) bool)

func (DB) Usernames() iter.Seq[string]

for username := range db.Usernames() {
if username == "john" {

break
}

}
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Iterators (Go 1.23)

type Seq[V any] func(yield func(V) bool)

func (DB) Usernames() iter.Seq[string]

for username := range db.Usernames() {
if username == "john" {

break
}

}
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Iterators (Go 1.23)

type Seq[V any] func(yield func(V) bool)

func (DB) Usernames() iter.Seq[string]

for username := range db.Usernames() {
if username == "john" {

break
}

}
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Iterators (Go 1.23)

type Seq[V any] func(yield func(V) bool)

func (DB) Usernames() iter.Seq[string]

for username := range db.Usernames() {
if username == "john" {

break
}

}
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2026 -> 2033

How will APIs evolve
from Go 1.27 to 1.33?

All speculation beyond here!
Based on GitHub proposals 
and personal wishes.
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Type inferred composite literals (#12854, Go 1.28)

func NewWorker(parallel int) *Worker

w := pkg.NewWorker(10)
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func NewWorker(parallel int, log io.Writer) *Worker

w := pkg.NewWorker(10)

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { … }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { … }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
withDefaults := pkg.NewWorker(pkg.Config{})

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { … }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
withDefaults := pkg.NewWorker(pkg.Config{})
explicitZero := pkg.NewWorker(pkg.Config{Parallel: 0})

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { … }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
withDefaults := pkg.NewWorker(pkg.Config{})
explicitZero := pkg.NewWorker(pkg.Config{Parallel: 0})

type Option func(*Worker)
func NewWorker(opts ...Option) *Worker // json/v2 does this!

withDefaults := pkg.NewWorker()
explicitZero := pkg.NewWorker(pkg.WithParallel(0))

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { … }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
withDefaults := pkg.NewWorker({})
explicitZero := pkg.NewWorker({Parallel: 0})

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { … }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
withDefaults := pkg.NewWorker({})
explicitZero := pkg.NewWorker({Parallel: 0})
unbounded := pkg.NewWorker({Parallel: -1})

Type inferred composite literals (#12854, Go 1.28)
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func GetStats() (KernelStats, RuntimeStats, error)

return KernelStats{}, RuntimeStats{}, fmt.Errorf("message…")

Type inferred composite literals (#12854, Go 1.28)
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func GetStats() (KernelStats, RuntimeStats, error)

return KernelStats{}, RuntimeStats{}, fmt.Errorf("message…")

func GetStats() (*KernelStats, *RuntimeStats, error)

return nil, nil, fmt.Errorf("message…")

Type inferred composite literals (#12854, Go 1.28)
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func GetStats() (KernelStats, RuntimeStats, error)

return KernelStats{}, RuntimeStats{}, fmt.Errorf("message…")

return {}, {}, fmt.Errorf("message…")

Type inferred composite literals (#12854, Go 1.28)
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type Config struct { Parallel int }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
explicitZero := pkg.NewWorker({Parallel: 0})

"new" builtin on expressions (Go 1.26)
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type Config struct { Parallel *int }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
unbounded := 0
explicitZero := pkg.NewWorker({Parallel: &unbounded})

"new" builtin on expressions (Go 1.26)
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type Config struct { Parallel *int }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
explicitZero := pkg.NewWorker({Parallel: new(0)})

"new" builtin on expressions (Go 1.26)
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type Config struct { Parallel *int }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
explicitZero := pkg.NewWorker({Parallel: new(0)})

● Field doubles in size (pointer + int)
● Indirection jumps around memory
● Adds edge cases like nil pointer dereferencing

"new" builtin on expressions (Go 1.26)
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type Expr interface {
exprNode()

}
func (CallExpr) exprNode() {}
func (FuncLit)  exprNode() {}
…

Sum types as union types (#76920)
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type Expr interface {
exprNode()

}
func (CallExpr) exprNode() {}
func (FuncLit)  exprNode() {}
…

switch expr := expr.(type) {
case *ast.CallExpr:
case *ast.FuncLit:
… // no compiler help, no exhaustive switches
}

Sum types as union types (#76920)
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type Expr union {
CallExpr *CallExpr
FuncLit  *FuncLit
…

}

switch expr := expr.(union) {
case CallExpr:
case FuncLit:
}

Sum types as union types (#76920)
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type Direction int

const (
North Direction = iota // 0
South                  // 1
East                   // 2
West                   // 3

)

Sum types as union types (#76920)
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type Direction int

const (
North Direction = iota // 0
South                  // 1
East                   // 2
West                   // 3

)

var d Direction // = 0

Sum types as union types (#76920)
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type Direction int

const (
NoDirection Direction = iota // 0
North                        // 1
South                        // 2
East                         // 3
West                         // 4

)

var d Direction // = 0
var d2 Direction = 50

Sum types as union types (#76920)
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type Direction union {
North, South, East, West struct{}

}

var d Direction // = North
var d2 Direction = 50 // compile error

And also the compiler's help with switches!

Sum types as union types (#76920)



49

type Maybe[T any] union {
Unset struct{}
Set   T

}

Sum types as union types (#76920)
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type Maybe[T any] union {
Unset struct{}
Set   T

}

type Config struct { Parallel cmp.Maybe[int] }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
explicitZero := pkg.NewWorker({Parallel: Maybe[int]{Set: 0}})

Sum types as union types (#76920)
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type Maybe[T any] union {
Unset struct{}
Set   T

}

type Config struct { Parallel cmp.Maybe[int] }
func NewWorker(cfg Config) *Worker

w := pkg.NewWorker(pkg.Config{ … })
explicitZero := pkg.NewWorker({Parallel: {Set: 0}})

Sum types as union types (#76920)
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package os

func LookupEnv(key string) (string, bool)

if val, ok := os.LookupEnv("FOO"); ok { … }

Sum types as union types (#76920)
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package os

func LookupEnv(key string) (string, bool)

if val, ok := os.LookupEnv("FOO"); ok { … }

func LookupEnv(key string) cmp.Maybe[string]

if val, ok := os.LookupEnv("FOO").Set; ok { … }

Sum types as union types (#76920)
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type Before struct {
    A Foo       `json:",omitzero"`
    B Bar       `json:"b,case:ignore"`
    C time.Time `json:",format:'2006-01-02'"`
}

Typed struct tags (#74472)
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type Before struct {
    A Foo       `json:",omitzero"`
    B Bar       `json:"b,case:ignore"`
    C time.Time `json:",format:'2006-01-02'"`
}

● Tricky syntax inside strings
● No compile time help, no LSP support
● Lack of namespacing (json v1? v2? v3…?)

Typed struct tags (#74472)
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type Before struct {
    A Foo       `json:",omitzero"`
    B Bar       `json:"b,case:ignore"`
    C time.Time `json:",format:'2006-01-02'"`
}

import "encoding/json/v2" // for types and consts
type After struct {
    A Foo       {json.OmitZero}
    B Bar       {json.Name("B"), json.IgnoreCase}
    C time.Time {json.Format("2006-01-02")}
}

Typed struct tags (#74472)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, func(a, b Person) int {

return a.Age < b.Age
})

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, func(a, b Person) int {

return a.Age < b.Age
})

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, func(a, b Person) int {

return a.Age < b.Age
})

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, (a, b) => a.Age < b.Age)

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, (a, b) => a.Age < b.Age)

slices.SortFunc(people, (a, b) -> { a.Age < b.Age })

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, (a, b) => a.Age < b.Age)

slices.SortFunc(people, (a, b) -> { a.Age < b.Age })

slices.SortFunc(people, \(a, b) { a.Age < b.Age })

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, (a, b) => a.Age < b.Age)

slices.SortFunc(people, (a, b) -> { a.Age < b.Age })

slices.SortFunc(people, \(a, b) { a.Age < b.Age })

slices.SortFunc(people, func |a, b| int { a.Age < b.Age })

Short func literals (#21498)
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func SortFunc[S ~[]E, E any](x S, cmp func(a, b E) int)

people := []Person{ … }
slices.SortFunc(people, (a, b) => a.Age < b.Age)

slices.SortFunc(people, (a, b) -> { a.Age < b.Age })

slices.SortFunc(people, \(a, b) { a.Age < b.Age })

slices.SortFunc(people, func |a, b| int { a.Age < b.Age })

Short func literals (#21498)
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package iter
func (Seq[T]) Map[S any](f func(T) S) Seq[S]
func (Seq[T]) Filter(p func(T) bool) Seq[T]

Short func literals (#21498)
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package iter
func (Seq[T]) Map[S any](f func(T) S) Seq[S]
func (Seq[T]) Filter(p func(T) bool) Seq[T]

package slices
func Map[T1, T2 any](s []T1, f func(T1) T2) []T2
func Filter[T any](s []T, keep func(T) bool) []T

Short func literals (#21498)
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package iter
func (Seq[T]) Map[S any](f func(T) S) Seq[S]
func (Seq[T]) Filter(p func(T) bool) Seq[T]

package slices
func Map[T1, T2 any](s []T1, f func(T1) T2) []T2
func Filter[T any](s []T, keep func(T) bool) []T

package iter
func MergeFunc[V any](x, y iter.Seq[V], f func(V, V) int) iter.Seq[V]

Short func literals (#21498)
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package iter
func (Seq[T]) Map[S any](f func(T) S) Seq[S]
func (Seq[T]) Filter(p func(T) bool) Seq[T]

package slices
func Map[T1, T2 any](s []T1, f func(T1) T2) []T2
func Filter[T any](s []T, keep func(T) bool) []T

package iter
func MergeFunc[V any](x, y iter.Seq[V], f func(V, V) int) iter.Seq[V]

Short func literals (#21498)
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API contracts Time to speculate!
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package io

type Reader interface {
Read(p []byte) (n int, err error)

}

API contracts
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package io

type Reader interface {
Read(p []byte) (n int, err error)

}

API contracts
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package io

type Reader interface {
Read(p []byte) (n int, err error)

}

● Read must return EOF itself, not an error wrapping EOF
● Functions should return EOF only to signal a graceful end 

of input
● it may use all of p as scratch space during the call
● Implementations must not retain p

API contracts
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package io

func Copy(dst nonnil Writer, src nonnil Reader) (int64, error)

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

}

API contracts - type prefixes?
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package io

func Copy(dst nonnil Writer, src nonnil Reader) (int64, error)

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

}

package os

func Open(name string) (mustclose *File, error)

API contracts - type prefixes?
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// Reader is the interface that wraps the basic Read method. 
//
// Read MUST return EOF itself…
// Read SHOULD return EOF to signal…
//
// Read MAY use all of p as scratch space…
// Read MUST NOT retain p…
type Reader interface {

Read(p []byte) (n int, err error)
}

API contracts - RFC key words?
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//go:build goanalysis

package io

import (
//go:analyze importers check.Reader
_ "io/internal/check"

)

"go test" analyzers (#82464)
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//go:build goanalysis

package io

import (
//go:analyze importers analysis.RFCChecker
//go:analyze importers analysis.LeanProofChecker
_ "golang.org/x/tools/go/analysis"

)

"go test" analyzers (#82464)
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Module
major versions /v2, /v3, … are a big deal in Go!
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github.com/foo/bar -> github.com/foo/bar/v2

● Extend v1's lifespan instead (deprecations, etc)

Major versions today
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github.com/foo/bar -> github.com/foo/bar/v2

● Extend v1's lifespan instead (deprecations, etc)
● Implement v1 in terms of v2? (json/v2 does this!)

import jsonv2 "encoding/json/v2"

func Marshal(v any) ([]byte, error) {
    return jsonv2.Marshal(v, &jsonopts.DefaultOptionsV1)
}

Major versions today
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github.com/foo/bar -> github.com/foo/bar/v2

● Extend v1's lifespan instead (deprecations, etc)
● Implement v1 in terms of v2? (json/v2 does this!)

○ Hard to get rid of tech debt

import jsonv2 "encoding/json/v2"

func Marshal(v any) ([]byte, error) {
    return jsonv2.Marshal(v, &jsonopts.DefaultOptionsV1)
}

Major versions today
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// For better compatibility with v1, accept almost any unescaped name.
n := len(tag) - len(strings.TrimLeftFunc(tag, func(r rune) bool {
    // reserve comma, backslash, and quotes
    return !strings.ContainsRune(",\\'\"`", r)
}))

Major versions today
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// For better compatibility with v1, accept almost any unescaped name.
n := len(tag) - len(strings.TrimLeftFunc(tag, func(r rune) bool {
    // reserve comma, backslash, and quotes
    return !strings.ContainsRune(",\\'\"`", r)
}))

if mo.Flags.Get(jsonflags.StringifyWithLegacySemantics) {
    // the `string` tag option does not apply to interface types
    mo.Flags.Clear(jsonflags.StringTag)
}

Major versions today
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import jsonv2 "encoding/json/v2"

// Deprecated: switch to json/v2.
//go:fix inline
func Marshal(v any) ([]byte, error) {
    return jsonv2.Marshal(v, &jsonopts.DefaultOptionsV1)
}

$ go fix ./...

Major versions today
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PORTING.md in v1 for human and AI readers:
● What is covered by "go fix"
● Which regretful features are dropped
● Example-based guides for the rest
● Notes on subtle behavior differences

Major versions tomorrow?
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PORTING.md in v1 for human and AI readers:
● What is covered by "go fix"
● Which regretful features are dropped
● Example-based guides for the rest
● Notes on subtle behavior differences

Could be followed downstream by an AI agent:
● Guided by tests and sandboxed
● ~90% automated, ~10% needing human decision
● Audit report of what was done

Major versions tomorrow?
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PORTING.md in v1 for human and AI readers:
● What is covered by "go fix"
● Which regretful features are dropped
● Example-based guides for the rest
● Notes on subtle behavior differences

Could be followed downstream by an AI agent:
● Guided by tests and sandboxed
● ~90% automated, ~10% needing human decision
● Audit report of what was done

Major versions tomorrow?
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Thank you!

@mvdan.cc


