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errors_test.go:

1 package main

2

3 dmport (

4 "errors"

5 "fmt"

6 "testing"

7))

8

9 func TestErrorsUnwrap(t *testing.T) {

10 baseErr := errors.New("base error')

11 wrapErr := fmt.Errorf("wrapped error: %w'", baseErr)
12 t.Log(wrapErr.Error())

13 if lerrors.Is(baseErr, errors.Unwrap(wrapErr)) {
14 t.Fatal("should equal")

15 }



go.mod:

1 module go-error-example
2
3 go 1.21
4
5 require (
6 github.com/go-sql-driver/mysql v1.7.1
7 github.com/jinzhu/copier v0.4.0
8 go.uber.org/multierr v1.11.0
9 golang.org/x/crypto v0.19.0
10 gorm.io/driver/mysql v1.5.4
11 gorm.io/gorm v1.25.7
12 )
13
14 require (
15 github.com/jinzhu/inflection v1.0.0 // indirect
16 github.com/jinzhu/now v1.1.5 // indirect
17 golang.org/x/sys v0.17.0 // indirect
18 )
main.go:
1 package main
2
3 dmport (
4 "context"
5 "fmt"
6 "go-error—-example/datasource"
7 "go-error-example/repository"
8 "go—error—-example/service"
9 "log"
10 "time"
11 )
12
13 func main() {
14 dsn := "XXX:XXX@tcp(42.194.131.135:3306) /test?
charset=utf8mb4&parseTime=True&loc=Local"
15 db, err := datasource.NewGormMySQLDataSource(
16 &datasource.GormMySQLConfig{DSN: dsn},
17 )
18 if err !'= nil {

19 log.Panicln(err)



20 }

21 repo := repository.NewUserRepository(db)
22 svc := service.NewUserService(repo)

23 ctx := context.Background()

24

25 for i := 1; ; i++ {

26 id, err := svc.CreateUser(ctx, fmt.Sprintf("Tim-%d", 1))
27 if err != nil {

28 log.Panic(err.Error())

29 }

30 log.Printf("id: %d", id)

31

32 user, err := svc.GetUserByID(ctx, id)
33 if err !'= nil {

34 log.Panic(err.Error())

35 }

36 log.Printf("user.Name: %s", user.Name)
37

38 time.Sleep(5 * time.Second)

39 }

40 }

multierr_test.go:

1 package main

2

3 "dmport (

4 "errors"

5 "go.uber.org/multierr"

6 "testing"

7 )

8

9 func TestMultierr(t *testing.T) {

10 var err error

11 err = multierr.Append(err, errors.New('"call 1 failed"))
12 err = multierr.Append(err, nil)

13 err = multierr.Append(err, errors.New(''call 2 failed"))
14 err = multierr.Append(err, nil)

15 if err.Error() != "call 1 failed; call 2 failed" {

16 t.Fatal("unexpected error string")

17 }

18

19 for _, e := range multierr.Errors(err) {
20 t.Log(e.Error())

21 }



22

common/custom_error.go:
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package common

import "errors"

// RetryableError ZFHIEEELH{TEIRAIEIR

/) KA EIREL AU ERIFEEE,

// WIRIXST A B tE IR TEL, AAREFHIZHIEHE R, BEAGEFRAEEETEN T
o

// LA, WRERE SQL EAFHIR, HSATXICEIRZ L REBIF—EKIK,

/) HIREZ L LGRS, HSAEL AT LB IINER, ERGENEHL

type RetryableError -interface {

error
// CanRetry iR[E] true FXn&KEBIEiEIR, FEUKFEIH Rest ARER[E] 503 HEfy7,
// B[E] false XA AKREFATEILEIR, HIUEEHKRIMEN
CanRetry() bool

}

// IsRetryableError AFHIT err @& AILLH#TTE isto

// WIR err BEFIERIFEIREY] RetryableError #[, #HHE CanRetry FH,ZiR[E] true, #HS
4 err EH/EIEIR

func IsRetryableError(err error) bool {

target := new(RetryableError)
if errors.As(err, target) {
return (xtarget).CanRetry()
}
return false
}
// CustomError BIFFE FERESEBIFHAY, LUEXTARTTFFIE

type CustomError struct {

Message  string
Retryable bool
}
func (c *CustomError) Error() string {

return c.Message

func (c *CustomError) CanRetry() bool {
return c.Retryable



40
41 // NewRetryableError Hi&R[EidiEiRLH
42 func NewRetryableError(message string) error {

43 return &CustomError{
44 Message: message,
45 Retryable: true,

46 }

47 '}

48

49 // NewNonRetryableError & E[EidiEigLH)
50 func NewNonRetryableError(message string) error {

51 return &CustomError{
52 Message: message,
53 Retryable: false,
54 }

55 J

common/custom_error_test.go:

1 package common

2

3 dmport (

4 "errors"

5 "fmt"

6 "testing"

7))

8

9 func TestIsRetryableError(t *testing.T) {
10 err := errors.New("test")

11 if IsRetryableError(err) {

12 t.Fatal("should not be retryable")
13 }

14

15 err = NewRetryableError("test")
16 if !IsRetryableError(err) {

17 t.Fatal("should be retryable'")
18 }

19

20 // A E I EIRATE IR

21 err = fmt.Errorf("%w", err)

22 if !IsRetryableError(err) {

23 t.Fatal("should be retryable'")
24 }

25

26 err = NewNonRetryableError ("test")



27 if IsRetryableError(err) {

28 t.Fatal("should not be retryable")
29 }

30

31 // EIEEF A E i IRATE IR

32 err = fmt.Errorf("%w", err)

33 if IsRetryableError(err) {

34 t.Fatal("should not be retryable")
35 }

36 }

datasource/gorm_mysql.go:

1 package datasource

2

3 dmport (

4 "context"

5 "fmt"

6 "github.com/go-sql-driver/mysql"
7 "golang.org/x/crypto/ssh"

8 gormMySQL "gorm.io/driver/mysql"
9 "gorm.io/gorm"

10 "net"

11 "os"

12 "time"

13 )

14

15 // SSHAgent ZF*m SSH LI,
16 // BIL{@E SSH A, EZEEFZETEAIMET MySQL EH#E/E
17 type SSHAgent struct {

18 Host string

19 Port -int

20 User string

21 // & Password fl KeyFile [EIFY7ZTERY, 1LFL1EMH KeyFile
22 Password string

23 KeyFile string

24 }

25

26 // dialWithPassword 1EHZEEIZE SSH F s
27 func (s *SSHAgent) dialWithPassword() (*ssh.Client, error) {

28 address := fmt.Sprintf("%s:%d", s.Host, s.Port)
29 config := &ssh.ClientConfig{

30 User: s.User,

31 Auth: []ssh.AuthMethod{

32 ssh.Password(s.Password),



33
34
35
36
37
38
59

HostKeyCallback: ssh.InsecureIgnoreHostKey(),

return ssh.Dial("tcp", address, config)

// dialWithKeyFile EHZEHXHLIE SSH &/ iH
func (s *SSHAgent) dialWithKeyFile() (*ssh.Client, error) {
address := fmt.Sprintf("%s:%d", s.Host, s.Port)
config := &ssh.ClientConfig{
User: s.User,
HostKeyCallback: ssh.InsecurelIgnoreHostKey(),
}
if k, err := os.ReadFile(s.KeyFile); err != nil {

return nil, err

} else {
signer, err := ssh.ParsePrivateKey (k)
if err != nil {

return nil, err

}
config.Auth = []ssh.AuthMethod{
ssh.PublicKeys(signer),

55
56
57
58
59
60

return ssh.Dial("tcp", address, config)

// Dial ElIEi%EfE, aILIHF mysqgl.RegisterDialContext

func (s *SSHAgent) Dial(ctx context.Context, addr string) (net.Conn, error) {
var sshClient *ssh.Client
var err error
// KeyFile Th7ZREE Password &

if s.Keij"[_e 1= nn {
sshClient, err = s.dialWithKeyFile()
} else if s.Password != "" {

sshClient, err = s.dialWithPassword()

}

if err !'= nil {
return nil, err

}

return sshClient.DialContext(ctx, "tcp", addr)

type SSHConfig struct {
Host string
Port int
User string



80 Password string

81 KeyFile string

82 1}

83

84 type GormMySQLConfig struct {
85 ConnMaxLifetimeMS int64
86 ConnMaxIdleTimeMS 1int64
87 MaxIdleConns int

88 MaxOpenConns int

89 DSN string
90 SSH *SSHConf1ig
91 }

92

93 // NewGormMySQLDataSource 1i& Gorm MySQL ##EF
94 func NewGormMySQLDataSource(config *GormMySQLConfig) (*gorm.DB, error) {

95 connMaxLifetimeMs := config.ConnMaxLifetimeMS

96 if connMaxLifetimeMs <= 0 {

97 connMaxLifetimeMs = 10 * 60 * 1000

98 }

99 connMaxIdleTimeMS := config.ConnMaxIdleTimeMS

100 if connMaxIdleTimeMS <= 0 {

101 connMaxIdleTimeMS = 1 x 60 * 1000

102 }

103 maxIdleConns := config.MaxIdleConns

104 if maxIdleConns <= 0 {

105 maxIdleConns = 5

106 }

107 maxOpenConns := config.MaxOpenConns

108 if maxOpenConns <= 0 {

109 maxOpenConns = 50

110 }

111 dsn := config.DSN

112 if dsn == "" {

113 dsn = "root:@tcp(127.0.0.1:3306) /test?
charset=utf8mb4&parseTime=True&loc=Local"

114 }

115 sshConfig := config.SSH

116 sshHost := ""

117 sshPort := 0

118 sshUser := ""

119 sshPassword := ""

120 sshKeyFile := ""

121 if sshConfig != nil {

122 sshHost = sshConfig.Host

123 if sshHost == "" {

124 sshHost = "localhost"

125 }



126 sshPort = sshConfig.Port

127 if sshPort <= 0 {

128 sshPort = 22

129 }

130 sshUser = sshConfig.User

131 if sshUser == "" {

132 sshHost = "root"

133 }

134 sshPassword = sshConfig.Password

135 sshKeyFile = sshConfig.KeyFile

136 }

137 if sshHost != "" && sshPort > 0 && sshPort <= 65535 && sshUser != "" &&
(sshPassword != "" || sshKeyFile != "") {

138 agent := &SSHAgent{

139 Host: sshHost,

140 Port: sshPort,

141 User: sshUser,

142 Password: sshPassword,

143 KeyFile: sshKeyFile,

144 }

145 mysql.RegisterDialContext("mysql+ssh", agent.Dial)

146 }

147

148 // #IEHE DB =iF

149 db, err := gorm.Open(

150 gormMySQL . New (

151 gormMySQL.Config{

152 // TE DSN #IRE timeout (EFEHEET) . readTimeout (BEEEEY) .
writeTimeout (GEEAT)

153 DSN: dsn,

154 DSNConfig: &mysql.Config{

155 // BEICEAITTEL, TAFRZERITTEL

156 // TEIRZZHEF, RIZEREINZTHITTE, FUEIEIEREZEDT

157 // ClientFoundRows: false,

158 b

159 },

160 ),

161 &gorm.Config{

162 // FigiEiEa, temlthe

163 PrepareStmt: true,

164 },

165 )

166 if err != nil {

167 return nil, err

168 }

169

170 // BOEEREAM



171 sqlDB, err := db.DB()

172 if err != nil {

173 return nil, err

174 }

175 // BEHEERR KA

176 sqlDB.SetConnMaxLifetime(time.Duration(connMaxLifetimeMs) x
time.Millisecond)

177 // EFEBIER A IAIET 8]

178 sqlDB.SetConnMaxIdleTime(time.Duration(connMaxIdleTimeMS) *
time.Millisecond)

179 /) EIRERFE NP R A EES

180 sqlDB.SetMaxIdleConns (maxIdleConns)

181 /) TTHRIR A IE#E

182 sqlDB. SetMaxOpenConns (maxOpenConns)

183

184 return db, nil

185 }

entity/user.go:

1 package entity

2

3 type UserEntity struct {

4 ID 1int64 “gorm:"column:id;primaryKey;autoIncrement""
5 Name string "gorm:"column:name;size:128;unique"’

6 }

-

8 func (u *UserEntity) TableName() string {

9 return "user"

entity/user_mapper.go:

package entity

import (
"github.com/jinzhu/copier"

1

2

3

4

5 "go-error-example/model"

6

7

8 func UserModelToEntity(user *model.User) (entity *UserEntity, err error) {
9

entity = new(UserEntity)
10 err = copier.CopyWithOption(entity, user, copier.Option{IgnoreEmpty: true})



11 return

12 }

13

14 func UserEntityToModel(entity *UserEntity) (user *model.User, err error) {

15 user = new(model.User)

16 err = copier.CopyWithOption(user, entity, copier.Option{IgnoreEmpty:
falsel})

17 return

18 }

model/user.go:

package model
type User struct {

1
2
3
4 ID 1int64 “json:"did""
5
6

Name string " json:'"name'"’

repository/user.go:

1 package repository

2

3 dmport (

4 "context"

5 "go-error-example/entity"
6 "gorm.io/gorm"

7))

8

9 type UserRepository struct {
10 db *gorm.DB

11 }

12

13 func (u *UserRepository) CreateUser(ctx context.Context, user
xentity.UserEntity) (int64, error) {

14 db := u.db.WithContext(ctx) .Omit("ID").Create(user)
15 if err := db.Error; err != nil {

16 return 0, err

17 }

18 return user.ID, nil

19 }

20



21 func (u *UserRepository) GetUserByID(ctx context.Context, id int64)
(xentity.UserEntity, error) {

22 user := new(entity.UserEntity)

23 db := u.db.WithContext(ctx).Model(user) .Where(" id" = 2",
id) .Limit (1) .First(user)

24 if err := db.Error; err != nil {

25 return nil, err

26 }

27 return user, nil

28 }

29

30 func NewUserRepository(db *gorm.DB) *UserRepository {

31 return &UserRepository{db: db}

32 }

service/common.go:

1 package service

2

3 Hdmport (

4 "errors"

5 "github.com/go-sql-driver/mysql"

6 "net"

7 )

8

9 func MapError(err error) error {

10 if err == nil {

11 return nil

12 }

13

14 var opError #*net.OpError

15 if errors.As(err, &opError) {

16 return ErrRetryableRepositoryFailure
17 }

18

19 if errors.Is(err, mysql.ErrInvalidConn) {
20 return ErrRetryableRepositoryFailure
21 }
22
23 return err
24 }

service/error.go:



package service

import "go-error-example/common"

var (

o b~ W N -

ErrRetryableRepositoryFailure = common.NewRetryableError ("retryable
repository failure")
7 ErrUserNotFound
found")
8 ErrUserAlreadyExists

common.NewNonRetryableError (""user not

common.NewNonRetryableError ("user already
exists")
9 )

service/user.go:

1 package service

2

3 dmport (

4 "context"

5 "errors"

6 "github.com/go-sql-driver/mysql"
7 "go-error—-example/entity"

8 "go-error—example/model"

9 "go-error-example/repository"

10 "gorm.io/gorm"

11 )

12

13 type UserService struct {

14 repo xrepository.UserRepository
15 }

16

17 func (u *UserService) mapError(err error) error {
18 if errors.Is(err, gorm.ErrRecordNotFound) {
19 return ErrUserNotFound
20 }
21 var mysqlError *mysql.MySQLError
22 if errors.As(err, &mysqlError) {
23 switch mysqlError.Number {
24 case 1062:
25 return ErrUserAlreadyExists
26 default:
27 }
28 }
29 return MapError(err)

30 }
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func (u *UserService) CreateUser(ctx context.Context, name string) (int64,
error) {
user := &model.User{Name: name}
userkEntity, err := entity.UserModelToEntity(user)
if err != nil {
return 0, err
}
id, err := u.repo.CreateUser(ctx, userEntity)
if err != nil {
// FEHREIR
return 0, u.mapError(err)

}

return +id, nil

func (u *UserService) GetUserByID(ctx context.Context, id int64) (xmodel.User,

error) {
userkEntity, err := u.repo.GetUserByID(ctx, 1d)
if err != nil {
// FEREIR
return nil, u.mapError(err)
}
return entity.UserEntityToModel (userEntity)
}
func NewUserService(repo xrepository.UserRepository) *UserService {

return &UserService{repo: repo}



