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Почему мы решили 
написать сервер на Go?



Особенности
● go прививает определенный стиль



Особенности
● передача нескольких значений в качестве 

результата



Особенности
● функция defer



Особенности
● обработка ошибок на верхнем уровне



Особенности
● обработка исключительных ситуаций (panic)



Особенности
● статически типизированный язык
● ошибки только в продакшене
● нельзя быстро поменять что-то в продакшене 

:)



Utils
● go get
● gofmt
● golint
● go vet
● go test
● go install
● etc...



$ go get github.com/go-sql-driver/mysql

$ go get github.com/mkevac/gopinba

$ go get golang.org/x/net

Utils
● go get



$ gofmt db/sharding.go

Utils
● gofmt



$ golint ./secon.go
secon.go:739:1: exported function Filter should have comment or be unexported
secon.go:740:2: can probably use "var vsf []string" instead
secon.go:750:1: exported function Map should have comment or be unexported
secon.go:910:19: should drop = 0 from declaration of var ops; it is the zero value
secon.go:1177:6: don't use underscores in Go names; func worker_chan should be 
workerChan
secon.go:1353:3: should replace i += 1 with i++
secon.go:1521:8: should omit type string from declaration of var a; it will be inferred from 
the right-hand side 

Utils
● golint



$ go vet ./gamed/
gamed/gamed.go:423: the cancel function returned by context.WithCancel should be 
called, not discarded, to avoid a context leak

gamed/gamed.go:439: arg authorized for printf verb %d of wrong type: bool

exit status 1

Utils
● go vet



$ go test .
--- FAIL: TestFileSystemAvatar (0.00s)
    avatar_test.go:59: FIleSystemAvatar.GetAvatarURL should not return an error
    avatar_test.go:63: FileSystemAvatar.GetAvatarURL wrongly returned
FAIL
FAIL    goblueprints/chat    0.011s

$ go test .
ok  goblueprints/chat    0.012s

Utils
● go test



$ go test -bench=Counter -cpu=4,16

BenchmarkNaiveCounter-4       300000000         5.19 ns/op
BenchmarkNaiveCounter-16      300000000         5.20 ns/op
BenchmarkMutexCounter-4       10000000       172 ns/op
BenchmarkMutexCounter-16      10000000       155 ns/op
BenchmarkChanCounter-4         5000000       446 ns/op
BenchmarkChanCounter-16        3000000       444 ns/op
BenchmarkAtomicCounter-4      100000000        17.6 ns/op
BenchmarkAtomicCounter-16     100000000        18.1 ns/op
BenchmarkAtomicFloatCounter-4  20000000        72.8 ns/op
BenchmarkAtomicFloatCounter-16    20000000        77.6 ns/op
BenchmarkRwMutexCounter-4     10000000       200 ns/op
BenchmarkRwMutexCounter-16   10000000       197 ns/op
PASS
ok  example    23.381s

Utils
● go test -bench=Counter



Utils
● VIM



$ go install -race -v bit.games/autogen gme/data gme/db gme/billing  
github.com/go-sql-driver/mysql ...

gamed/src/gme/guild.go:1223: no new variables on left side of :=
gamed/src/gme/guild.go:1223: raid.Boom undefined (type *autogen.DataRaid has no field or method 
Boom)
gamed/src/gme/guild.go:1223: multiple-value self.loadBossFight() in single-value context
gamed/src/gme/guild.go:1227: undefined: fight
gamed/src/gme/guild.go:1234: cannot assign to fight.Damge
gamed/src/gme/guild.go:1235: undefined: fight in fight.Fights_count
gamed/src/gme/guild.go:1238: too many errors

Utils
● go install



Data struct
struct DataWorld
  player      : DataPlayer @diff
  items       : DataItem[] @default:[] @diff
  regions   : DataRegion[] @default:[] @diff
  dungeons : DataDungeon[] @default:[] @diff
  gates       : DataGate[] @default:[] @diff
  boosters   : DataBooster[] @default:[] @diff
  ...
end

struct DataPlayer
  @table:player @pkey:id @owner:id
  id           : uint32
  level       : uint32
  version   : string @strmax:16
  reg_time : uint32 @default:0
  name      : string @default:""
   ...
end



Data struct



Rpc struct
RPC 51 SAVE_WORLD(
  plr_id : string @strmax:128
  data   : DataWorld
)
  error    : EnumRpcError
  version : uint32
end



Rpc.SaveWorld



WORLD

DIFF Data: 1, 2, 3, 5, 9

Data [new]: 1, 2, 5, 9, 10

Diff: 
changed: 1, 5, 10
removed: 3

Diff world



DataDiff struct
struct DataWorldDiff
  player      : DataPlayer[]
  items       : DataItem[]
  regions   : DataRegion[]
  dungeons : DataDungeon[]
  gates       : DataGate[]
  ...
  removed_ids : DataRemovedIds[] @skip_save @skip_load
end

struct DataRemovedIds
  class_id  : uint32
  ids         : uint32[]
end



Rpc.SaveWorldDiff
RPC 52 SAVE_WORLD_DIFF(
  plr_id : string @strmax:128
  data   : DataWorldDiff
)
  error    : EnumRpcError
  version : uint32
end



$ go run -race race.go
==================
WARNING: DATA RACE
Read at 0x0000006191e0 by goroutine 8:
  main.sumA()  example/race.go:99 +0x3d
Previous write at 0x0000006191e0 by goroutine 7:
  main.sumA()  example/race.go:99 +0x59

$ go run race.go
sum is 3

Data race



Data race



Data race



Chat
github.com/gorilla/websocket
github.com/garyburd/redigo/redis

● global rooms
● guild rooms
● private rooms



clients

8 save message

1 login
2 get user 

3 user info 
4 user info

6 subscribe room 
5 enter room 

7 send message

9 publish message10 broadcast 

client

Chat
go



Chat
● handle incoming requests



Chat
● subscribe to room



Chat
● broadcast message to all users in room



$ gox -rebuild -output=./app -osarch="darwin/amd64" …
$ gox -rebuild -output=./app -osarch="linux/amd64" ...

$ gox -rebuild -output=gamed -osarch="linux/amd64" ...
"Stderr: go build github.com/glenn-brown/pcre: no buildable Go 
source files in github.com/glenn-brown/pcre"

Cross compilation
github.com/mitchellh/gox

http://github.com/glenn-brown/pcre
http://github.com/glenn-brown/pcre
http://github.com/glenn-brown/pcre


master worker

clients

Deploy server



master
signal

Deploy server



master worker
[old]

worker
[new]

terminate

create

clients

signal

Deploy server



goclients gogo
db

main

redis

db
shards

Архитектура



Distributed lock
github.com/hjr265/redsync



Profiling
● net pprof
● мониторинг памяти и GC
● github.com/divan/expvarmon
● go tool pprof
● gopinba



$ lynx http://localhost:1234/debug/pprof

Profiling
● net pprof



goroutine profile: total 1044
479 
# net.runtime_pollWait+0x58 runtime/netpoll.go:164
# net.(*pollDesc).wait+0x37   net/fd_poll_runtime.go:75
# net.(*pollDesc).waitRead+0x33                       net/fd_poll_runtime.go:80
# net.(*netFD).Read+0x1b6                             net/fd_unix.go:250
# net.(*conn).Read+0x6f                               net/net.go:181
# bufio.(*Reader).Read+0x311                          bufio/bufio.go:213
# github.com/gorilla/websocket.(*Conn).readFull+0x90    github.com/gorilla/websocket/conn.go:546
# github.com/gorilla/websocket.(*Conn).advanceFrame+0x8e  github.com/gorilla/websocket/conn.go:570
# github.com/gorilla/websocket.(*Conn).NextReader+0x56 github.com/gorilla/websocket/conn.go:705
# github.com/gorilla/websocket.(*Conn).ReadMessage+0x2e   github.com/gorilla/websocket/conn.go:768
# gme.(*chatConnection).readPump+0x150                gme/chat.go:157
# gme.(*ChatHandler).ServeHTTP+0x1d6                  gme/chat.go:1133
# net/http.(*ServeMux).ServeHTTP+0x12f                net/http/server.go:2238
# bit.games/webserver.(*Server).ServeHTTP+0x9a        bit.games/webserver/webserver.go:69
# net/http.serverHandler.ServeHTTP+0x91               net/http/server.go:2568
# net/http.(*conn).serve+0x611                        net/http/server.go:1825

Profiling
● pprof -> goroutines



...

32 
# net.runtime_pollWait+0x58                                   runtime/netpoll.go:164
# net.(*pollDesc).wait+0x37                                   net/fd_poll_runtime.go:75
# net.(*pollDesc).waitRead+0x33                               net/fd_poll_runtime.go:80
# net.(*netFD).Read+0x1b6                                     net/fd_unix.go:250
# net.(*conn).Read+0x6f                                       net/net.go:181
# bufio.(*Reader).fill+0x116                                  bufio/bufio.go:97
# bufio.(*Reader).ReadSlice+0xba                              bufio/bufio.go:338
# github.com/garyburd/redigo/redis.(*conn).readLine+0x48    github.com/garyburd/redigo/redis/conn.go:228
# github.com/garyburd/redigo/redis.(*conn).readReply+0x42    github.com/garyburd/redigo/redis/conn.go:301
# github.com/garyburd/redigo/redis.(*conn).Receive+0x3b       github.com/garyburd/redigo/redis/conn.go:384
# github.com/garyburd/redigo/redis.PubSubConn.Receive+0x4b github.com/garyburd/redigo/redis/pubsub.go:97
# gme.(*chatRoom).redisPump+0x101                             gme/chat.go:240
# gme.(*chatRoom).subscribeToRedis.func1+0x61                 gme/chat.go:318

Profiling
● pprof -> goroutines



Profiling
● мониторинг памяти и GC



Profiling
● github.com/divan/expvarmon



Profiling
● go tool pprof
$ go tool pprof ./app http://127.0.0.1:5555/debug/pprof/profile

(pprof) top5
5055.75kB of 5763.69kB total (87.72%)
Dropped 487 nodes (cum <= 28.82kB)
Showing top 5 nodes out of 62 (cum >= 287.56kB)
  flat  flat%   sum%    cum   cum%
 2747.38kB 47.67% 47.67%  2747.38kB 47.67%  runtime.stringtoslicebyte
 1122.73kB 19.48% 67.15%  1122.73kB 19.48%  github.com/dlclark/regexp2.(*runner).initMatch
   551.22kB   9.56% 76.71%  3706.88kB 64.31%  gme.InitConfigs.func1
        384kB  6.66% 83.37%  384kB  6.66%  runtime.hashGrow
  250.42kB   4.34% 87.72%   287.56kB  4.99% 
github.com/dlclark/regexp2/syntax.(*writer).codeFromTree
(pprof)

http://127.0.0.1:5555/debug/pprof/profile


Profiling
● go tool pprof

$ (pprof) web



Profiling
● go tool pprof



Profiling
● gopinba

github.com/mkevac/gopinba



Profiling
● gopinba



Profiling
● gopinba



Ошибки
● data race
● distribute mutex
● отправка данных в закрытый канал
● переиспользование переменных в условных операторах
● SelectBySQL(...).Where(...)
● переиспользование Wait group



Output:
value = 50
value = 0
sum = 0

Ошибки
● переиспользование переменных в условных операторах



Ошибки
● SelectBySQL(...).Where(...)



gme/notification.go:97 +0xc5
panic: sync: WaitGroup is reused before previous Wait has returned

Ошибки
● переиспользование Wait group



Цаль-Цалко Иван
ivhome@bit-creative.com

Спасибо за внимание! 
Вопросы?


