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Go RPC k18

ARG A TGO T 5 BT A RPCHRSS K515, SRR 44T gRPCEE UK H e — L RPCHEAL N Thrift 55, i i 8 a3 /21 v
PERERI A SN AT RERIRPCHESY rpex. SR IEIL [ ERATS, AT LAPRIE ST A T A Go 25l MRPCHF ABOR, I HBEH 217 i)
R

RPC/H4A

SR FEE ] (Remote Procedure Call, 454 RPC) & —MH5HLEE il
EPM ARV AT T — S BN R 53— & TS TR, TR R H A XA BLAR I e .
U B AR P T 00 e, 8 R R F 7R TR P o A S FE 77 .- e Java RMIL

1 XRPCIH AL ZE /DR LUE R 197 64 LL“(F4R" (Courier) )4 AEH. RPCEHIRIEUNIXF & 13 K IA4h47 TR T &
SUNAHRPC (MAEMONC RPC) . E#FIFESUNMINFCH EZ . ONC RPCA RATEMR 55 #% b4k 2 A8 .

S A FHUNIDCE & B TR S " EALMETH R 5 (NCS) BRI OSFI 7 A tH 55335 (DCED i
DCE/RPCHyZsili, Jf4h78 7 DCOM.

AR A2 — A T R P -k %5 & (Client/Server) B, BRI S 3 X0W
TR PR 2 B s e 55 4 A — AT R AR R, R P iR AL S AT A5 SRR [ 25 i
AR R S RE RS AR T 22 5%, X NIRAE | & GRS R L 1 B eI AN AN

N T RVEARRI R P BT I R s, W2 FrEALil RPC REMNISTA 7. Hidh REB/ K D HiiRiE = (Interface
Description Language, IDL) , J5 {81 & i fEad FEE A

@" Client @ Server

Application Application
Client Stub Server Stub
1 i 4 1 ¥
Client Runtime Server Runtime

Library Library
Transport Transpart

1 1

M EEF LA, RPC A& &2 client-servertifil, 2 —F request-response #ril.

ALY e TR AR, SeBL T XU RIRSS R, (ERAVEERE, AR d AR AR, JIRSS A R AR
B, FEABB AL

55 B T A A

. clientifiHiclient stub, X — kA5 &4

. client stub¥ S HFTER—ANH L, RIERIEXMEE. FTad g marshalling
. client TR R GuH B Rk ik 4server

. serverf I RGeS E 1t &4 server stub

A WN -

ASCRS £ s RO (www. topgoer.cn) f - 3 -



5. server stubfitu 3 EIZ4. MROHEHEFAE unmarshalling
6. fixfaserver stubifi RS- R, IR 5145 B4 A R 1020 L i client

H A/ 148 FIRPCHELR

RPCHEHi%: T Client 5 Server ZIalff)sixt sti HiiAe, 45 stub. {5, RPC W EMNTFHIY, ELPRRAS, BF%E
B SS R GRS R, HTCA 2k RPC HESEER 1 A0 s RPC WM BARSCELA, SR AR AR 55 AL S
A RAURSINEZ & Server IFHEIME . MRS IE I A2 ITh6E.

FIRITY) RPC HERCRECA PR R IG5 ), — ST B S 9R B, 59— i 22 518 5 A

k35 ia R RPC HEZLAT Alibab Dubbo. Motan 4%, X[ RPC HESLKIRF R TIREF 1, SeftmlkRe M fg i A USR5
RIAREELTRE, M T RS ORGS0 U R, W THREEIE S (Java) IIIUH AT LT Aaf @ M e N . {Hisk
RIETE S RO RS, PR S SRR ROR.

PE S A RPC HE424 Thrift. gRPC. Hessian. Finagle %%, iX—25) RPC HEZLE 5V EFIRSS MEE S MM, 6k
TR B S IATE S LRMIAH, B IS ST A RNE 5 RADE R R 137 5. (RIX RHELL B A RS R IUAH SHL
i, SERRAS I — 5 EARHEE AT 1 SR A R A7 R B s s

Dubbo ki 5 I 2 /] — N avarm B R 75 1SS HESL, {30455 F nldsd s PERE R RPC SR 55 (i A A\ T RE
Al LU SpringHEZL 4% 5 K

A, BHERR, EUCER TN, dubbo TERE S 53— AN RBUMAEZEHSE (BT Ae4k R, FHdubbollb\ £
B (ZWhttp://www.oschina.net/news/55059/druid-1-0-9 F{3EL) .

ik AR RS NP IERE AN, B S A i w2424 (dubbox). 5. ESELE 7 H Sl ek E Edubbo b ZEREIT &,
(R T SEBls Z ded, FUe R BARLER T H CRIAR, (RIS R AREMUR I S R s A B2 T, A OGRS e
Spring, Nettyit & 1RE M A (Spring 3.2.16.RELEASE, netty 3.2.5.Final),

M HITEE R, DubbofRASLEM ML T84 T .

FTLA, RE DubbofE HL T KT & B LAt AT I i, 1] py — S8 [ TR A RIBAE T R 5 S WRPCHESE,  LhinMotan.

Motan &R EFE I —4Nava HESL. B e, 120134, 201645 H .

Motan EMEFGH CG) 2N, FRAEE RS e RIETAZR A . Motan(FA2 X 18, Thik th e T 2 i i 5
SR I ER,

FARMotan 2L 1) B 1 EEAREEIE T, B2 H i th{E & SZHphp clientfIC serverffik .

gRPCHEGoogleF & tmthfe . i H A ITIERPCHESE, HiGoogle X B [ A 3h S T & 353 T HTTP/2 hill b i e it 3
T-ProtoBuf(Protocol Buffers)# 4kl ot &, HEZFRZITKIES -

EREBREBES R, XRFZMIES, WRESBH TGS R, FrolEseil— A e 2 5 4i sURPCF G iR 7
T RIFK . Google il HI B A £ gRPC, i /2 Stubby .

thrift;zApachef— M5 E 5 IRTERERI IR SSHESL, RASE] V2R . EThaeRl gRPC, SCRFFSIE S, ARG
.

rpex &AM IGoiE S i) RPC HEZE, S7HEZookepper. etcd. consulZ ks KBITa, MRSt rR, = ARl
PERE AT RPC HEZE 2 —.

RPC vs RESTful

RPC 31 S kmnl LLd ik TCP. UDP =¥ HTTPAE, FrilfmiE3ki1#k 2 RPC over TCP. RPC over HTTP, RPC il
HTTP A4 S AT RESTFul 4 p 2 25, (B2 WA A,

B ERA T RPC over HTTP Al RESTful.

B RPC (%7 i IR 55 i 2 SRR A 10, 20 i s i R A i R 4 7, I REI S eI, 54, — Bk
SRS T AR SE B,

B SEDURE 5 H ), RESTIUlBE T http A CEE R IR, SEINE —BEa e R, MRS 5 A3 i A e i P A
BIRALE, WX 5 EoRiE, RESTful B Rig.

HR, CAHRERX A —FE. RPC BAERRINANRE, CERIERZT BN R . RESTul #AER) & B (resource), il
ARTTE.
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http://dubbo.io/
http://www.oschina.net/news/55059/druid-1-0-9
https://github.com/weibocom/motan
http://www.grpc.io/
https://thrift.apache.org/
https://github.com/smallnest/rpcx

2=, RESTfUlfT RN SR ERAE, Hhn. &3k, BSOmmpRaE, £ 2R CURD, Fr A FARE S — AN e B 1 I3AE,
Bb Gk 44 - Wk T IR 2 A T B i in L OSX A I
RESTFUlAPIE TR AS I 4 A EGE 11 8 o TEXFE I N, RPCISEILE AT & 3, & ] BASEEl—4

Student. Increment (Name, Score) I8 5 A28 P i

REST API
Design

GET Masks - display all tasks

POST  ftasks - create a new lask
GET ftasks/id} - display a task by 1D
PUT ftasksf{id} - update a task by ID
DELETE ftasks/{id} - delete a task by 1D

[
[—
DB data

Client

FATFE KL — T RPC over TCP F1 RESTful.
WA E AT ] socket sl RPC, B 1 LIS, RATR AR E L (L3 .

RPC over TCPTJ LA it K 4482 /D S B2 (W BN T = AR A6 B, 701 A R Bk R IR A (B H i IR Y 2 ) 48 3 38 81 1 1

B KIFRIEBLT), XA ETRem AR BRI,

4% RESTFul o] LUt keep-alive SeBlKdds, (R THAR A B E frequest-response il & I % (httpl.0
Il httpl.1, http 2.09%iX 4[] ),

Rik—ANER G R % Rresponseik M4 g K% 5 —AMER (5 thttp serversZil T pipelingfizhag, (HAEARR), RPCH)
SEHLEATIX AN PR

FE25 1 NGRS R R R IF AT, — D RIBLR 2 =) AT BEAE ] — A SRR PP SR I A I DI RE iR 55 1A AR A6
EW P S AL NI EXITE ET D) > aa g P e o

Hi 55 MR 55 2 1] (K8 TR AR A I T L, BT RPC AN — MR AR 55 2 BB A INE, A RS Go il 51 RPCIF
TRk

S

. https://en.wikipedia.org/wiki/Remote_procedure_call

. https://technet.microsoft.com/en-us/library/cc738291(v=ws.10).aspx

. https://tools.ietf.org/html/rfc1057

. https://tools.ietf.org/html/rfc5531

. http://apihandyman.io/do-you-really-know-why-you-prefer-rest-over-rpc/
. https://www.quora.com/What-is-the-difference-between-REST-and-RPC

. http://stackoverflow.com/questions/15056878/rest-vs-json-rpc

. https://cascadingmedia.com/insites/2015/03/http-2.html

00 ~NOULDS WNBK
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PRIFEE D

R
zH

B, IRAEE A rpex:

go get —u —v github. com/smallnest/rpex/. ..

X N 222 rpex MFERIDIAE . AR HEAE A eted FERVEM G, RTFEIN L eted  XAMFRE.

tags)

go get —u —v —tags “etcd” github. com/smallnest/rpex/. ..

WERARABZEAE quic , IRIEFEZIN L quic  IXAMRZE.

go get —u —v —tags “quic etcd” github. com/smallnest/rpcx/. .

TR, I IRZ AT tags,  RIE VR AT ZEARAT:

(see build

go get —u —v —tags “reuseport quic kcp zookeeper etcd consul ping” github. com/smallnest/rpcx/. ..

tags Xifi:

o quic: 3ZFF quic Bl

o kecp: R kep W

. zookeeper: .} zookeeper JE: /L
« etcd: 3HF eted AL

. consul: ¥ consul FEM G

o ping: SCRE % & R

. reuseport: 3 #f reuseport

s£PiService
SCHL—/ Sevice w45 A4t Go L5 Ryfk:

import “context”

type Args struct {
A int
B int

type Reply struct {
C int
}

ARSCRS f s RO (www. topgoer.cn) - 7 -


https://golang.org/pkg/go/build/#hdr-Build_Constraints

PRIFEE D

type Arith int

func (t *Arith) Mul(ctx context.Context, args *Args, reply *Reply) error {
reply.C = args. A * args.B
return nil

Arith 22— Go KM, JHHEH-ME  Mul o
Fk o Mul 12 1 MSHUE context. Context

WiR/S Mul 15 2 MR args args AL TR 1 E s A F1 B .
Tk Mul B 3ANSEE reply reply R MEE T Reply  ZilgkffEt.

Jrik Mul B IREIZEAELGE error (RTLLA nil).
g Mul 4 A% B KIZEHE RMEF]  Reply.C

PHEIREZE LT —Afly  Arith 9 service, FFHAESEHT Ml Jivk. RS, AT S4RSNGHI
IR ST g e 554, FF HanfT ] client 1€

P Server
=ATARHS kAT DAV AN AR S

s := server. NewServer ()
s. RegisterName (“Arith”, new(Arith), ””)
s. Serve (“tcp”, 7:89727)

KRMICRIIIRS @44 Arith

ARAT LA RGN R B4Ry R 55
s. Register (new(example. Arith), ””)

e N DN S e SR (S S R

£ Client

d := client. NewPeer2PeerDiscovery (“tcp@ +kaddr, ””)

/) #2

xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close ()

/) #3

args := &example. Args{
A: 10,
B: 20,

V:~

reply := &example. Reply {}

// #5
err := xclient. Call (context.Background(), “Mul”, args, reply)
if err != nil {

log. Fatalf (“failed to call: %v”, err)

A% SCRE 3 R RS (www. topgoer.cn) )-8 -



PRI E D

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)

#1 EXT M AT RREDURS K. R RIEAVE B RE Peer2PeerDiscovery (R &) o &/ VHHE
R 55 ARSI 5 3k«

#2 [oilFe g XClient , FHAL#EET FailMode . SelectMode FOERIN LT
FailMode #if%& P Ab B F AR M Bk, PR [, s 28 — 6.
SelectMode #VF% Ui {E4T 2 6 RS 2R 4 T M — IR &5 5 I R B IR 4% o

#3 EX TR XERAEFE 10 % 20 MR, UARMTUECHEBSERZ 200 , [H2EAMARE
WIAAIX 5 AR 55 A5 100 1] 45 S e 75— 50

#4 EXTWRN R, BOMELOME, Rkl rpox EESRAMBEIR B LRI, IRIEIHES RST IR AR S

#5 P T IR R 5% BLIR P 3R 45
53 H Service
DL BARRS o] DL 25 0 P IR 45 -

d := client. NewPeer2PeerDiscovery (“tcp@”+*addr2, ””)
xclient := client.NewXClient (“Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close ()

args := &example. Args {
A: 10,
B: 20,

reply := &example. Reply{}
call, err := xclient.Go(context.Background(), “Mul”, args, reply, nil)
if err != nil {

log. Fatalf (“failed to call: %v”, err)

replyCall := <-call.Done
if replyCall.Error != nil {
log. Fatalf (“failed to call: %v”, replyCall.Error)
} else {
log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)

AR 24 xclient. Go kB xclient.Call , #RJEHZEFIREE|—channel&. &AL chnanel & 10T i
JEE

A SRS 3 R RS (www. topgoer.cn) #)%- O -



55 i T K s 1

A 55 i T R 7 B

Server

Example: 102basic

iR AT AFERR 55 3 sc Bl Service.

ServiceBRFAE R, fRr] LME A LRBRRFPIRES, SF BEMEN struct{d . int
PR E A 3 — AN TCPEUDP R 5% #5 k2% 55 Service.

A T LUV 1 — e plugin i o i 45 S8 I k.
Service

TERIRS AL, R RS-
HHIrpex X3 FE i ST methods (7iF) fERRSMEE.  (see n[ 5D
I HLIX AN AT G H (105 9206 25035 2 DL 25K

o AZIRE TG S Y 7
o WE3INSH, A& context.Context KM, HAW2AERZF T (BN ED 2T,
o HI3NSHUE MR

o A error 2R IR A4

PRA] LA RegisterName SREM revr W79, 31X FLUIXAN AR S 1) 44 =y il name
G R RAE Register , ‘EMAIREHIL 752 revr  fURELA,
ARAT AZE S A O TR I — S ST AR AL 2 P il IR 45 B o ol

weight N geolocation . metrics

func (s *Server) Register(rcvr interface{}, metadata string) error
func (s *Server) RegisterName(name string, rcvr interface({}, metadata string) error

KHEZA AT Mul  JPEERET

import “context”

type Args struct {
A int
B int

}

type Reply struct {
C int
}
type Arith int
func (t *Arith) Mul(ctx context.Context, args *Args, reply *Reply) error {

reply.C = args.A * args.B
return nil

AT RS A b RSO (www. topgoer.cn) 47 10 -


https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/102basic
https://tour.golang.org/basics/3

55 i T K s 1

TEXAMIIFH, FRATLLE S Arith N struct{} KA, BEALSHFIXARSE.
PRUFTLLE X args N Args , HASEAREW,

Server

FEARTE SERSS G, AR ABNS E R N FR BN o AR I8 J5 3 — AN TCPEKUDPAR 55 # K i 75K

Hi 55 s SR LA R e U R 3, TR AR M«

func NewServer (options ...OptionFn) *Server

func (s #Server) Close() error

func (s *Server) RegisterOnShutdown(f func())

func (s *Server) Serve(network, address string) (err error)

func (s *Server) ServeHTTP(w http. ResponseWriter, req *http.Request)

HRMRBAEH  NewServer  SREIE— MRS ESLH, JLREATLLURA  Serve  3#H  ServeHTTP

M5t & — BB CF S8R ATT R -

type Server struct {
Plugins PluginContainer
'/ AuthFunc A LLJH AL
AuthFunc func(ctx context.Context, req *protocol.Message, token string) error
/I T B A TG M B

Plugins @& 1 kS5 LA IO, RATSAEZ RSN HE.
AuthFunc  J&— AT DU B3 7 i S B 1 ISR R 8. AT SR eI e

rpcx 24t T 34 OptionFn SR A Bk

func WithReadTimeout (readTimeout time.Duration) OptionFn
func WithTLSConfig(cfg *tls. Config) OptionFn
func WithWriteTimeout (writeTimeout time.Duration) OptionFn

DA DR S e At siE .
ServeHTTP  RSSEILHTTPREE % .
Serve I TCPERUDPHMYL 5% /ot fz «
rpex SCREUN T R 4 573 .

o tep: HEFEH

o http: il HiFFhttpiE sl

e unix: unix domain sockets

o reuseport: Z3K  SO_REUSEPORT  socket #£T, {¥ % 7 Linux kernel 3.9+
e quic: support quic protocol

« kcp: sopport kcp protocol

NI A S5 A AR B

ARSI HB R SCRS (www. topgoer.cn) - 11 -
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https://en.wikipedia.org/wiki/QUIC
https://github.com/skywind3000/kcp

J 35 S B 1

package main

import (
"¢lag”

example “github. com/rpcx—ecosystem/rpcx—examples3”
”github. com/smallnest/rpcx/server”

)
var (

addr = flag. String(“addr”, “localhost:8972”, “server address”)
)

func main() {
flag. Parse ()

s := server. NewServer ()

//s.RegisterName (“Arith”, new(example.Arith), ")
s. Register (new(example. Arith), ””)

s. Serve (“tcp”, *addr)

ARSCRS S H RSO (www.topgoer.cn) i - 12 -
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& T RS

Client

Example: 101basic

) (8 R BR 55 TR A5 FRDJERARS DM A0R B35 SRAN BRI

type Client struct {
Conn net. Conn

Plugins PluginContainer
/I E T H B A R R B

Conn RFF v 5 RS 4 2 i ks . Plugins BT % v e A

A X ey i

func (client *Client) Call (ctx context.Context, servicePath, serviceMethod string, args interface{}, repl
y interface{}) error

func (client *Client) Close() error

func (¢ *Client) Connect(network, address string) error

func (client *Client) Go(ctx context.Context, servicePath, serviceMethod string, args interface{}, reply
interface{}, done chan *Call) *Call

func (client *Client) IsClosing() bool

func (client *Client) IsShutdown() bool

Call  ARFX ST FEIB A . % iR S B T — EOR P ZERT . 2RI Go RSB BRI A
Call yfkEr, IRATLMGAE  «Call  FRMESRIRHUR [ ) 45 R B %

Close S RHTA SRS, MaSIZeER:, NGRS G R .

IsClosing  RINZ S uiife G MG (191 HANSHSZ B A
IsShutdown  FRANE AN 52 IR S5 3R [m] Fr R 1 o

Client uses the default CircuitBreaker (circuit. NewRateBreaker(0.95, 100)) to handle errors. This is a
poplular rpc error handling style. When the error rate hits the threshold, this service is marked unavailable in
10 second window. You can implement your customzied CircuitBreaker.

Client  {fifHERINIY CircuitBreaker (circuit.NewRateBreaker(0.95, 100)) SRANAR 1% . IX L rpchb R4S 5 3 3k i
o MHETRERIRE, XMRSMATER TRIN1I0F Wbric A AT . AR ATEASEILR A Y CircuitBreaker.

AR B ) T

client := &Client {
option: DefaultOption,

err := client.Connect (“tcp”, addr)
if err !=nil {

t.Fatalf (“failed to connect: %v”, err)
}

defer client.Close ()

A% SR B RSO (www. topgoer.cn) i 4E- 13 -


https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/101basic
https://godoc.org/github.com/rubyist/circuitbreaker#NewRateBreaker
https://godoc.org/github.com/rubyist/circuitbreaker#NewRateBreaker

&P ST R

args := &Args{
A: 10,
B: 20,

reply := &Reply{}
err = client. Call (context.Background (), “Arith”, "Mul”, args, reply)
if err != nil {

t.Fatalf (“failed to call: %v”, err)

if reply.C !'= 200 {
t. Fatalf (“expect 200 but got %d”, reply.C)

XClient
XClient  JEREZSmbOBsE, BN T —SLRR S R IR 4 BRI

type XClient interface {
SetPlugins (plugins PluginContainer)
ConfigGeoSelector (latitude, longitude float64)
Auth (auth string)

Go(ctx context.Context, serviceMethod string, args interface{}, reply interface{}, done chan *Call) (xCal
1, error)

Call (ctx context.Context, serviceMethod string, args interface{}, reply interface{}) error

Broadcast (ctx context.Context, serviceMethod string, args interface{}, reply interface{}) error

Fork(ctx context.Context, serviceMethod string, args interface{}, reply interface{}) error
Close() error

SetPlugins FET LU SR E Plugin &4%, Auth ] DA SR E R token.
ConfigGeoSelector  s&—ANAJ L@ HuhbAr B ik 545k 15 B 2 5 il 426 15 R 0l T ik o

—/XCLinet A —AMk% 1 5t, Ealbb@id  serviceMethod — SECRIAMXANMEHIFTE k. WRREIEHZAM%,
PR EEA R %5622 — A XClient.

— AT, MRS R EE AR RXClient. A Lgtiiid goroutinedt s, I HA MR L 4.
Go  fRESFLIA, Call  REFLHA.

XClientd T—AM RS 15 s S —1Ede, JF HE S AF XA E R BBV R ME S .

R %5 B

rpex SCRFVE MRS AL, ARt ] ASEEL A SRR AL .

o Peer to Peer: % it HIERANRS Y155, the client connects the single service directly. It acts like the
client type.

o Peer to Multiple: 2 /3 il LUEIEZ A M S5 o MR S5 T AR g A2 X0 1

o Zookeeper: i#ijd zookeeper Sk R% .

o Etcd: @il etcd FHMS-

A% SR B R SCRS (www.topgoer.cn) i 4E- 14 -


file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#peer2peer
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#multiple
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#zookeeper
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#etcd

L INE PIV &Nl

o Consul: ifiif consul GRS .
o mDNS: ik mDNS FHME CrFAMRSG I -
o In process: fEF—HRE TS . %/ i $EA R IRSS, AFETCPERUDP, J5 (R H

&N EER rpex )5

package main

import (
“context”
"flag”
"log”

example “github. com/rpcx—ecosystem/rpcx—examples3”
”github. com/smallnest/rpcx/client”

)
var (

addr = flag. String(“addr”, “localhost:8972”, “server address”)
)

func main() {
flag. Parse ()

d := client. NewPeer2PeerDiscovery (“tcp@ +kaddr, ””)

xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close ()

args := &example. Args {

A: 10,
B: 20,

reply := &example.Reply {}

2

err := xclient.Call (context.Background(), “Mul”, args, reply)
if err != nil {
log. Fatalf (“failed to call: %v”, err)

log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)

M6 (RBURA S 5 8RII4)

TE—ANKIBEIrpc R GEH, AV MRS TR R —ARSS . B s dn T b e & (1 ORI AR ? R R, % 7 i
AZ PR S A Bl SRR EEEAR 7 X A T R R SR 8 7 1 I

rpcx SCRE bR

o Failfast: @R g, 7 RIR [ R
o Failover: AT 5, FLENE B E A E IR
o Failtry: EFEARE s IEE B, BENE B R H= R A

T, rpox SRAL T V2 PR

o Random: PBEPLIEFESI AT

A SRS T b RS0 (www. topgoer.cn) i - 15 -


file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#consul
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#mdns
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part2/registry.md#inprocess
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/failmode.md#failfast
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/failmode.md#failover
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/failmode.md#failtry
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#random_selector

L INE PIV &Nl

Roundrobin: i roundrobin Hi%kikFE4 &

Consistent hashing: MRRE T, TEMSEH—E, FkFER—MT A G TIEFEPMjump consistent hash
ik,

Weighted: #R#E CHE BECEIFORCE( weight=xxx  )RIEFEITAE. B0 Fnginx B 1528 (smooth weighted
algorithm)

Network quality: #4%F ping MIZEREARERENT . G REBRLE, 200 SBOERT LK.

Geography: 5RAT ZAEAE A G, %) i) T4 F — N RS 115 5.

Customized Selector: WIS EL_EFHEREREAGE SR, MRFTLAE S hlik st . flin—"rpoxH P 5l e H Ok
By, A2 B P, (BRI PO IR, ABEREH Network quality  SRASIIERPTHE .

N AR rpex i1

package main

import (

“context”
"$lag”
"log”

example “github. com/rpcx—ecosystem/rpecx—examples3”

”github. com/smallnest/rpcx/client”

var (

addr2 = flag. String(“addr”, “localhost:8972”, “server address”)

func main() {

f

d

lag. Parse ()

:= client. NewPeer2PeerDiscovery (“tcp@ +kaddr2, “”)

xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close ()

args := &example. Args {

A: 10,
B: 20,

reply := &example.Reply {}

call, err := xclient.Go(context.Background(), “Mul”, args, reply, nil)

if err != nil {

log. Fatalf (“failed to call: %v”, err)

replyCall := <-call.Done

if replyCall.Error != nil {

}

log. Fatalf (“failed to call: %v”, replyCall.Error)
else {
log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)

FPAT Failtry IR EBENLIESE T A

HRERER
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file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#roundrobin_selector
https://zh.wikipedia.org/wiki/%E5%BE%AA%E7%92%B0%E5%88%B6
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#hash_selector
https://arxiv.org/abs/1406.2294
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#weighted_selector
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#ping_selector
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#geo_selector
file:///tmp/calibre_5.27.0_tmp_jmvsoeur/part3/selector.md#user_selector

L INE PIV &Nl

BRI, RATUMEFH XClient #Y Broadcast i Fork ViR

Broadcast (ctx context.Context, serviceMethod string, args interface({}, reply interface{}) error
Fork(ctx context.Context, serviceMethod string, args interface{}, reply interface{}) error

Broadcast Rz FFIA RS a RIEWE R, AP IRSS &5 LR BN 2 B2, Sbif FailMode #11 SelectModeff)is & /&
TERAHT o 175 AL FEL R T A E G PEL

Fork  FIRMPIA RS RIEE R, NEERE— GRS S IEMR I F T . i FailMode fil SelectModeff) s & & ToAL
.

PRuT LS NewXClient  R3KEL—/> XClient L4,

func NewXClient (servicePath string, failMode FailMode, selectMode SelectMode, discovery ServiceDiscovery, opt
ion Option) XClient

NewXClient  WAZIfl ARG ZMRIENE—28, #RJG2 failmode. selector. discoveryZsdLffigk .

A SRS T b RS0 (www. topgoer.cn) i - 17 -
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Transport

rpcx A LU TCP. HTTP. UnixDomain. QUICHIKCPI&E 5. fRtEn] LU A http s 7 il ik 9 2 3 http i FH K Ui il rpex
AR %5 o

TCP

o EE . mtkRe s L. AT EUE I TLS N2 TCPiit & «
Example: 101basic

k55 i A5 FH tep  MONMZE I BAE M M T 40N serviceName/tcp@ipaddress:port )i E
s. Serve (“tep”, *addr)
& iy ] DU 1] IR 45

d := client.NewPeer2PeerDiscovery (“tcp@”+*kaddr, ””)
xclient := client.NewXClient (“Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close()

HTTP Connect

PRATELRIE HTTP CONNECT — J7ikish rpex JR55s. Rpox IRSS S ERpd MEEIR G e N TCPERRMEH .
EER, &) AR S e AN T et p i sk RS IR, AAT T AR — BERI AL

X 48 44 Fk A http , ‘EEMIKELE serviceName/http@ipaddress:port
HTTP Connectf A fifi#s. TCP2H—ikff.

SR ARAR A Pt SR /MR BRIV RS, AR 48 FE 6 5 # http_invoke.
Unixdomain

M LR unix

Example: unix

QUIC
Y3 F R EQUICHI A4 wikipedia

QUIC (Quick UDP Internet Connections, pronounced quick) is an experimental transport layer network
protocol designed by Jim Roskind at Google, initially implemented in 2012, and announced publicly in
2013 as experimentation broadened. QUIC supports a set of multiplexed connections between two
endpoints over User Datagram Protocol (UDP), and was designed to provide security protection
equivalent to TLS/SSL, along with reduced connection and transport latency, and bandwidth estimation
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https://en.wikipedia.org/wiki/QUIC

(L

in each direction to avoid congestion. QUIC’s main goal is to improve perceived performance of
connection-oriented web applications that are currently using TCP. It also moves control of the

congestion avoidance algorithms into the application space at both endpoints, rather than the kernel

space, which it is claimed will allow these algorithms to improve more rapidly.

In June 2015, an Internet Draft of a specification for QUIC was submitted to the IETF for standardization.
A QUIC working group was established in 2016. The QUIC working group foresees multipath support and
optional forward error correction (FEC) as the next step. The working group also focuses on network
management issues that QUIC may introduce, aiming to produce an applicability and manageability
statement in parallel to the actual protocol work. Internet statistics in 2017 suggest that QUIC now

accounts for more than 5% of Internet traffic.
X 4% 44 Tk A quic

Example: quic
KCP

KCP & —/Md gt Hoa S ARQHMI

X % 44 Fk A kep

BYRAER] kep  MURHE, RAFIEE - Timeout , FIHtimeout{fFEERIIGI . K Akcp-goAs B AR
keepalive/heartbeat/f1XhfE, ARS8 4 VLE JE IR, A MEREAEM R, Rahangfl, HATHAEK

. Timeout  #BEfhangfi.

Example: kcp

reuseport

X 4% 44 Bk reuseport
Example: reuseport

EAEH tep  BHUFHAElInuX/uxixfgs 8% LR SO_REUSEPORT socket &7,

TLS

Example: TLS

PRAT CLE IR 55 S C 7 TLS:

func main() {
flag. Parse ()

cert, err := tls.LoadX509KeyPair (“server. pem”, “server. key”)
if err != nil {

log. Print (err)

return

config := &tls.Config{Certificates: [Jtls.Certificate{cert}}
s := server. NewServer (server. WithTLSConfig (config))

s. RegisterName (“Arith”, new(example.Arith), ””)
s.Serve (“tep”, *addr)
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(i

PRATEAE R P B TLS:

func main() {
flag. Parse ()

d := client. NewPeer2PeerDiscovery (“tcp@” +xaddr, ””)
option := client.DefaultOption
conf := &tls. Config{
InsecureSkipVerify: true,
option. TLSConfig = conf

xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, option)
defer xclient.Close ()

args := &example. Args {
A: 10,
B: 20,

}

reply := &example. Reply{}
err := xclient.Call (context.Background(), “Mul”, args, reply)
if err != nil {

log. Fatalf(“failed to call: %v”, err)

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)
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Client

Example: function
A VR IR ARG 70, 3K BT 1A 250 A2 LA R K -

o AR R] TSR T ik
o WERINBH, H—AE  context.Context A, HAM2AERTFH (BAED AL,
o HEINSBHGZ MR

o A error 25 [k A {E
Rpex 32 756 4 R BRI IR SS BRE00A 005 2 DL R IR 22K

o HRHAT LR T B B AN TS 1

o BMINBH, AL context.Context AL, HARAMHEAGH (BRNE) KA
o H3NSHGR MR

o H—A> error AR [RIH

IR R 1/ 8

Wi o5 b 2] RegisterFunction  SRIEM—Ae#OF HIRMHE— RS 4

'/ server. go

type Args struct {
A int
B int

type Reply struct {
C int

func mul (ctx context.Context, args *Args, reply *Reply) error {
reply.C = args.A * args.B
return nil

func main() {
flag. Parse ()

s := server. NewServer ()

s. RegisterFunction (“a. fake. service”, mul, ””)
s. Serve (“tcp”, *addr)

o 7 v A LA I 55 44 AR 042 S YR 55«

// client. go
d := client. NewPeer2PeerDiscovery (“tcp@”+*addr, ””)
xclient := client.NewXClient (“a. fake. service”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
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PR BN RS

defer xclient.Close ()

args := &example. Args{
A: 10,
B: 20,

1

reply := &example. Reply{}
err := xclient.Call (context.Background(), “mul”, args, reply)
if err != nil {

log. Fatalf (“failed to call: %v”, err)

log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)
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T O

IR 25 oL
55 A e PR SR SR TR 55 B AR 55 1) TG SR A7 o

RIrpOXSCRF S MEM G, FF L SCRAEERE A TN Pt T (T AR

—
-

Client @l »| Server

rpexes B A IR S IO B LI S 4, MW, T PR, A ERA N B b, (RIS 2 IR RS R S5 A e R
MR

BRAR 55 AR T AL, O BEE SN RIS, e S R S XA RS HRTANAT AR 5 R RIS A
HEFEL RS54 o

AT IR 5% 2 A P oA B AR 55 2 BRI B2, 05 MR AN [7) ) % P e e % A IR AR 5 a8 B AT AR S5 A o [RIIRE A v
B SR WSS R I AR

R R AN IR AR AT IR
A AN A A O AR R 0

Peer2Peer

Example: 102basic

R A B TR I — R A O O 2, S RS TR L, B e B B — IR S5 B, SRR . ARG
W, RATCAHAT — S, AR A AT T 2 (i E

HPumfli ] Peer2PeerDiscovery SRR B IZJIRSS M2 At .

HTRAE DT, DI R AT .
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M

d := client. NewPeer2PeerDiscovery (“tcp@”+xaddr, ””)
xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)

defer xclient.Close ()

FEE:rpcxfER  network @ Host: port HARAS—MIRS. £ network  TILL tcp , http
, unix quic BR kep . % Host WPABTENIZERIPHihE.

NewXClient DAl FIIRS BFRAENE—NS4, )5l Hfailmode, selector, discovery LAk,

MultipleServers

Example: multiple
R Ty A BV R — B IRSsAs, RRERATA [E LG RS AR AU R 55, AR LR X Ah 7 5K

URARA 2RSS BT TN o A RT LU i 8 14 75 2GAE 8 7 i o G BB R 55 (K
JIR 55 25 AN AT B 2 I BC L

EPuifli ]l MultipleServersDiscovery — FFAN ¥ B 1% MR 45 AW 4 AL .

d := client. NewMultipleServersDiscovery ([]*client. KVPair{{Key: *addrl}, {Key: *addr2}})
xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient. Close ()

R FifEMultipleServersDiscovery i & k5515 S A TCEAE . an SRS s bR T 5246 iRk 5s, IReT LR
' MultipleServersDiscovery.Update  KzhZHE HARS .

func (d *MultipleServersDiscovery) Update(pairs []*KVPair)

ZooKeeper

Example: zookeeper

Apache ZooKeeperApachef 542 —ANEAFIH , Al K8 oA s BRI A B B R 5 [R128 R 4% A
Z3EM . ZooKeepert 4 &Hadoop i —AFIH, HILAERZ AN H .

ZooKeeper AL B LA W55 e al e . ik, WS — kBRI, &P it n] L i 5 — & ZooKeeper E: 4.
ZooKeeper i sUK BT AR At T — A0 2 a2 2310, JAER BT — NS R G — AT AR 450 . 27 il DAZE Y s
5, ML A — N LR E RS . TR .

f#ifiZooKeeperf) /s nltifERackspace. HEjEfieBay, LA ZRIIT R SolriX bt fITF AL IE R A5 .

ZooKeeper Atomic Broadcast (ZAB)Wriis&—A 2 flPaxos i, (HEA A .

Zookeeper /il kil RIS R, Sk dE)avark S EI T2 IR . GotiATLL il Zookeeper, JiiL{Efjava
Tt R AG M .

g 25 %%

HFrpex MR, rpex 3.0 T T EM, Hbsz st rpexit ik, KON R Al K & Ezookeeper R,
AT Zetcd. consulZfitk. rpoxfuix Nl @i 7 st tag 75 BRTES PERII 4 2 B 75 A1
H tag .

i FixAMF, WM E -tags zookeeper  IXANSE, WIRTELZAREME, WLMER  -tags “tagl tag2
tagd”  XFEMSEL.
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/registry/multiple
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/registry/zookeeper
https://cwiki.apache.org/confluence/display/ZOOKEEPER/Zab+vs.+Paxos

AR % Al Fl Zookeeperif— ) TAER 2 1B ZooKeeperRegisterPlugin X /MifF.
BEERE LA S

« ServiceAddress: ANLAHENTHBNE, XAXIAMEG R TIAL, KA tep@ipaddress:port

« ZooKeeperServers: ZookeeperfE i fh il

« BasePath: 451045, WA LA TH FNH# Hzookeeper, HEfdr&mtse, WA ERXNSE, A4S KE &4
&l

« Metrics: FREHi RS IITPS

« Updatelnterval: IR MBIHIRING,  A0AE—E [HIFE A (408082 * Updatelnterval) A7 kil Ik 45t 2x \Zookeeper
SRS

FEUPENR: BELFAEERRSZAEmEIServerd, BWHEHEA IMNEIRETEM RS HE R

// go run —tags zookeeper server.go
func main() {
flag. Parse ()

s := server. NewServer ()
addRegistryPlugin(s)

s. RegisterName (“Arith”, new(example.Arith), ””)
s.Serve (“tep”, *addr)

func addRegistryPlugin(s *server.Server) {

r := &serverplugin. ZooKeeperRegisterPlugin {
ServiceAddress:  “tcp@” + *addr,
ZooKeeperServers: []string {*zkAddr},
BasePath: *basePath,

Metrics: metrics. NewRegistry (),
Updatelnterval: time. Minute,

t

err := r.Start ()

if err != nil {
log. Fatal (err)

}
s. Plugins. Add (r)

&

B i i L ZookeeperDiscovery , f§%  basePath  FlzookeeperfERf Kl .

’/ go run —tags zookeeper client.go
d := client. NewZookeeperDiscovery (*basePath, “Arith”, []string {*zkAddr}, nil)
xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close()

Etcd

Example: etcd
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M

etcd /& CoreOS HFIPAT 2013 4F 6 H&EMFEBH, i) HirEmE—NammT i am U E (key-value) iz,
T Go IEFE L. FAVmE, EHMARNAGEF, SRS MECESBNEES =, R IIRIZE — MREEAR R Nt R R FEE T
i, CoreOS i H wh#i B3 T etcd KA HIX— ) fil,

92 GO K1, FEGOMASE T AE ZMRH. 4ok, FAetcditft TRESTIUlf#E I, HEif A LUEA.
etcd registryfii i flzookeeperdF# 14 .

WPEIERZIN L eted  tag.

iR %%

REGASTHEM I BtedRegisterPlugin  #ifF, Wl E ¥ Zookeeper i EAHIH .
EEERE NS

« ServiceAddress: ANLIHENTHBIE, XA AMEG R THAL, KN tep@ipaddress:port

« EtcdServers: etcddHE bl

« BasePath: lR&Hi%. WA LA H R flzookeeper, #fudr4rhsE, R ERXANSH, NUTHIRSREGH
3]

« Metrics: JREHINSHITPS

« Updatelnterval: k5 ROmIHETRIRG, W SEre— 2 IR N (4Rl 2 * Updatelnterval) B Til#, il 55 5t 2 Meted il ik

BRA—K: BHEOHEERRS AR NZIServers, BNEAFERAMERBUER KRS HES . UTHREFHER, RA%
BT

go run —tags etcd server. go
func main() {
flag. Parse ()

s := server. NewServer ()
addRegistryPlugin (s)

s. RegisterName (“Arith”, new(example.Arith), ””)
s. Serve (“tcp”, *addr)

}
func addRegistryPlugin(s *server. Server) {

r := &serverplugin. EtcdRegisterPlugin {
ServiceAddress: “tcp@” + *addr,

EtcdServers: [Istring {*etcdAddr},
BasePath: *basePath,
Metrics: metrics. NewRegistry (),

UpdateInterval: time.Minute,
}
err := r.Start()
if err != nil {

log. Fatal (err)

}
s. Plugins. Add (1)

&P o

B i E  EtedDiscovery  #fiff, %W ®  basepath  FletcdfERERHL.
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// go run —tags etcd client. go
d := client. NewEtcdDiscovery (*basePath, “Arith”, [Istring {*etcdAddr}, nil)
xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient. Close ()

Consul

Example: consul

Consuls2HashiCorpa A fEH I IE LH, TSR AMA RGNS LI GHCE. Consul@ M. sl H. arding
PREm . o H A& DU R

o MR K Consuldfit il id DNSE#H HTTPH: 11 77 s MR &5 FUR IR 55 . —SeAh i 45 it Consul iR 4 5 1194k
e FrARA RS o

o fHEHERTI: ConsulfClientd (i 7 HERG 2 rop L], r DL I A SRk G it 4 2 B WO it IR 4% L.

o Key/ValuefZfiti: B FIFLR o] LURYE [ O 7 248 F ConsuliZ it U Key/Value 7 fit . Consulffit 1 fii 5 5 I HTTP4%
H, g4 HAMm AT E . hthiid. St 55508,

o ZAWETL: ConsulSCHEIT A8 EI A 2 Bl bl IXRRAE HI P AN R L0 SR B A ST i S 2 b 45 1 JR B 2 AN (X 3

Consulth 2 fIGoH & 11, EGoAEAE B 2N .

i consul  FFELI  consul tag.

& 25 %%

4% 2 sm JF & flzookeeper. consulZfil.
THEACE  ConsulRegisterPlugin  fdifF.
TEERE NS

o ServiceAddress: ALK HbE, XXMM HIAE, #5308 tep@ipaddress:port

« ConsulServers: consulfE#ffilk

« BasePath: IR& a4 . WA £ A0 H FIH fconsul, Bfdr#mse, TLAREIXNSH, 4 IRss 5 E 6 4 4
« Metrics: FREHR%SIITPS

« Updatelnterval: fRR%5HOmI#TaIRG, W Sire — & [B]B% P (47T 2 * Updatelnterval) A il #i, il 55 7t 22 Ahconsul il
%
’/ go run —tags consul server. go

func main() {
flag. Parse ()

s := server. NewServer ()
addRegistryPlugin(s)

s. RegisterName (“Arith”, new(example.Arith), ””)
s. Serve (“tep”, *addr)
1

func addRegistryPlugin(s *server.Server) f{

r := &serverplugin. ConsulRegisterPlugin {
ServiceAddress: “tcp@” + *addr,
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M

ConsulServers: []string {*consulAddr},
BasePath: *basePath,

Metrics: metrics. NewRegistry (),
UpdateInterval: time.Minute,

t

err := r.Start ()

if err != nil {
log. Fatal (err)

1
s. Plugins. Add (r)

&

FL®  ConsulDiscovery , f#fi]  basepath  FlconsulffjHtt.

d := client. NewConsulDiscovery (xbasePath, “Arith”, []string {*consulAddr}, nil)
xclient := client.NewXClient (“Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close()

MmDNS

Example: mDNS

mdns Bl£#kdns (Multicast DNS) , mDNS=EZESEH 1 7L 3 4 Gt DNS IR ST 4 BTE B0 N {8 =4k 0 A 1) “E WL S BUAE LR AN
HAE, A 05353, EAdnsTIL, BT DNSIE S45 1. AR BIic sl IF Hi A48 e it e AR ag
i B2 A R o

FE RS e, B AN BE A 2 HTAH LI AS 5 S HE N 7 I ip by, REZENG L, B mipAiaiptihl, ifigi@iddhep ¥
AP Hibk, QTR I, B Emdns R ST, Flin. BIEMEM Bis fapp 2 [0 13815, Zappi@id) 44,
Vo, R RERE, BOGBRARE, SRR BRI, B IRStH—FE.

mMDNSHMCHUE T 91 B B A M ORI S BCR I ZE AT, DNS-SD Prist 7 X BEfili b, obxdsedisa, sk, e/
NG PP S T BRI E S SRIEIUE T Ay (AT e 55 A BRI R

5 SLBARR = <MRELH> <R HRE> <B4 >
AR 5% S — Mt — AN AR, AR L BRIt

JIR 55 R BIRWHZ RS AL AT A P CSEBR, T RIRAURSS A s A FREL G W A tep ik 98k, ATEL
JEI (I Z A iR BR2E, Zu: “http._tep” siR WIS A T 2 T teprihttp il

A I E N “local”
DNS-SD Bl i} 7 PTR. SRV, TXT 3 H BHIRHL Tk g BIAA 1 — MRS BN EREE 17— DPTRIF LR

Jas RS T AN E IR RS RSB AR, BT AR I 4RSI SRV R TXT idseokZ R P HEE . KA SRV idx
HAZ RS o L SR R 1145 o TXT 123k oA R g5 i FAb R s 2o

R %%

func main() {
flag. Parse ()

s := server. NewServer ()
addRegistryPlugin (s)
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s. RegisterName (“Arith”, new(example.Arith), ””)
s. Serve (“tcp”, *addr)

func addRegistryPlugin(s *server. Server) {

r := serverplugin. NewMDNSRegisterPlugin(“tcp@”+kaddr, 8972, metrics.NewRegistry(), time.Minute, ””)
err := r.Start()
if err != nil {

log. Fatal (err)

}
s. Plugins. Add (r)

z- b |

func main() {
flag. Parse ()

d := client. NewMDNSDiscovery (“Arith”, 10%time.Second, 10%time.Second, ””)

xclient := client.NewXClient ("Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient. Close ()

args := &example. Args {

A: 10,
B: 20,

reply := &example.Reply {}
err := xclient. Call (context.Background(), "Mul”, args, reply)
if err != nil {

log. Fatalf (“failed to call: %v”, err)

log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)

Inprocess

Example: inprocess

XA Registry HI T HEREARIINR . EJFRERES, FREANREEEERL ERVIRS 8 BN, MRS —LEmockfE F1E NI
550 IXAN G AT LU HTIX A registry, HHsE I 75 i IR 5 -4 B Y L Eregistry.

{EIXFESL T, clientfiserverJf A2 ETCPE A UDPYMIL, 172 ELEHERE A 77 8 1, T LUIR 35 AR 2 A client LR ££ — ke
i

func main() {
flag. Parse ()

s := server. NewServer ()
addRegistryPlugin(s)

s. RegisterName (“Arith”, new(example.Arith), ””)

go func() {
s. Serve (“tep”, *addr)
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bEs0)/I S R

JX0)
d := client. NewInprocessDiscovery ()
xclient := client.NewXClient (“Arith”, client.Failtry, client.RandomSelect, d, client.DefaultOption)
defer xclient.Close ()
args := &example. Args {
A: 10,
B: 20,
for i :=0; i < 100; i++ {
reply := &example. Reply{}
err := xclient. Call (context. Background(), “Mul”, args, reply)

if err != nil {
log. Fatalf (“failed to call: %v”, err)

log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)

func addRegistryPlugin(s *server. Server) {

r := client. InprocessClient
s. Plugins. Add (1)
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Example: iterator-go

ARTrpex it 1R A B gD EE,  URI T DUE SURE I iRigds,  WAvross:

// Serializelype defines serialization type of payload.

type SerializeType byte

const (
// SerializeNone uses raw []byte and don’t serialize/deserialize
SerializeNone SerializeType = iota
// JSON for payload.

JSON

// ProtoBuffer for payload.
ProtoBuffer

'/ MsgPack for payload
MsgPack

NIk 55 2 AN B 7 3 — e R A, &) T SON, IR g5 tak ] JSON #% sUAU%E .  rpex BRIMEN] msgpack Zif#h
o

var DefaultOption = Option{
Retries: 3,
RPCPath: share. Defaul tRPCPath,
ConnectTimeout: 10 * time. Second,
Breaker: CircuitBreaker,
SerializeType: protocol.MsgPack,
CompressType: protocol. None,

PR ABEE AR foption, SRR QIR ARG 4%

func NewXClient (servicePath string, failMode FailMode, selectMode SelectMode, discovery ServiceDiscovery, opt

ion Option)

SerializeNone
IXFh g RS 25 AN 20 B BT gm AS,  FF LR 2 [Ibyte I B
JSON

JSONE —ith I A e e e i o, T AR AEAR 2B 5

X PEREERAVE AW @, 7T U X R AL -

Protobuf
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/codec/iterator
https://github.com/linkedin/goavro

G ik

Example: protobuf

Protobuf Z—/NE LR gm g ss, tgoogletifh, MNHAEMRLZIHEF.
MsgPack

NN R

messagepack &5/ — M R MBI EE, R E S IR 3E .
SE | IR ARG 2%

IKAMIF gob (1 gobff T
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/codec/protobuf
https://developers.google.com/protocol-buffers/
https://msgpack.org/index.html
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/codec/gob

P

IR 5

ENLEEE

R

FEMAT A T, AISOABIE TR 55 2884, VRASRETE CRAR 35 U TN R I BUAR (K — e LF o AR ST il AR idz b, k4%
AR, T MRS A I LR

rpCXSCHRFVUAT A JRMORE,  FSRARBIR S AT R IMUR (AL BLZ 4, (KA AEQIE XClient  [BFRIEE.

FailMode MO EAUUAFAAAR(  XClient. Call ), S2BWAA], XASHOLT R L.
Failfast

Al failfast

XA, —HIEHA ARG rpexZBleik bl iR, EREAMHHRARS B Brror kg5 BIRSS SR [H]
ff Error  FOAZIEWIRIEIZEE ) 9, IX HLAGHTR I BRI 48 B R B RS 7

Failover

aBl: failover

TERXFET, rpextn FdEEH 3R, oS A A=A, BRIRS TSR IER IR G R, 8 IA R R E iR
B Retries 7EZ%(  Option HiRHE, HEEEN3.

Failtry

w~Bl: failtry

FEIZAECR, rpox AR — 49 RS tH LR R, et s, (R PN AT H B, ER R IR R R ]
Bt I B R K HR K

Failbackup

aBl: failbackup

ERARER T, W SRR S BRI ARG R, rpex % /s RIS R RO SR B B 45, R BRI A
EANRE,  rpexat B .

IXANBE SE HO I R] TC B AE Option. BackupLatency ZHt,

X IR EE R ) 7 AT LABF Jeff Deanfy L& Achieving Rapid Response Times in Large Online Services

From http://highscalability.com/blog/2012/6/18/google-on-latency-tolerant-systems-making-a-
predictable-whol.html

Backup requests are the idea of sending requests out to multiple replicas, but in a particular way. Here’s
the example for a read operation for a distributed file system client:

send request to first replica

wait 2 ms, and send to second replica
servers cancel request on other replica when starting read
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/failmode/failfast
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/failmode/failover
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/failmode/failtry
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/failmode/failbackup
https://static.googleusercontent.com/media/research.google.com/zh-CN//pubs/archive/44875.pdf
http://highscalability.com/blog/2012/6/18/google-on-latency-tolerant-systems-making-a-predictable-whol.html

A request could wait in a queue stuck behind an expensive query or a packet could be dropped, so if a
reply is not returned quickly other replicas are tried. Responses come back faster if requests sit in
multiple queues.
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Fork#s =

Fork

Example: fork

Fork is a method of XClient and you can use it to send a request to all servers that contains this
service.

If any of servers returns response whithout an error, Fork  will return for this XClient. If all servers return
errors, Fork returns an error of those errors.

It is like thee Failbackup mode. Failbackup uses at most two requests but Fork uses more
requests (same to count of servers).

func main() {

xclient := client.NewXClient (“"Arith”, client.Failover, client.RoundRobin, d, client.DefaultOption)

defer xclient.Close ()

args := &example. Args {

A: 10,
B: 20,
}
for {
reply := &example. Reply{}
err := xclient. Fork (context.Background(), “Mul”, args, reply)
if err != nil {
log. Fatalf (“failed to call: %v”, err)
}
log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)
time. Sleep (1€9)
}
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/fork
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J AR

]

Bz broadcast

Broadcast & XClient HI—AN 515, ARTT DO — AN SR % BIX A IR S5 IR T A 15 .
WP S SR IE R R ], A R R, Broadcast iR B A — AN IR IG5, S ORISR 1
1, Broadcast IR [EIXEEEER(E B 11

func main() {

xclient := client.NewXClient (“Arith”, client.Failover, client.RoundRobin, d, client.DefaultOption)

defer xclient.Close ()

args := &example. Args {

A: 10,
B: 20,
}
for {
reply := &example. Reply{}
err := xclient.Broadcast (context. Background(), “Mul”, args, reply)
if err != nil {
log. Fatalf (“failed to call: %v”, err)
1
log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)
time. Sleep (1e9)
}
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/broadcast

%

5

B EH

FERTIRSS R GER, BATRNE DS EE 2 AT R DMEARSS AT LR RIF A i ) o e ATR] BE 0B 1) — A e v
DA, B 2N PO

W, FFZITERE AN EIE? rpoxi@id  Selector  SRSEHUESHER:, G — Akl g, HERERH —
BT A

rpoxift 72N IS SE, RTLA/ERIE  XClient  SRIRSE.

VEE, 1K HA I AR R ServicePath Pl ServiceMethod A HI.

BEAL

AH): random
TG 2 PR R BE AT B — A1 e

TRl HL, (BRI BN R R BT . T PR O BT I RE PRAIEAE R B FROTFR R B T () LR 2 JFASREBRAUEEAR JE )
I 5] P9 AR R 2 2D

L2t
Az roundrobin

RT3, R AT AL, BRORAEREAN Y R A S BB T 1] o R SO IR SS ik FI 8 25 AN 2 IR G

WeightedRoundRobin

aFl: weighted
{EFNginX P 55 BUE O Fe ) 5
i =AW a b . ¢ MRESR {5 1, 1}, XANERRE T {a a b, a c

a, a |

MHE (¢ b oa a a a al  BABEH R, EEMHEL, AETAE-BRNEAKIEREKIES a

Bz ping

BT ping (ICMP)  FRINASATY MM EE U, BIERIping R T], X Rl R E ttl s . (B2, Ffiithis
PRAE A 22 B 22 (19 5 A B AT B2

Bt AEpingMER BN, WG VIS EABCA LS 1

o weight=191 if t <= 10
o weight=201 -tif 10 <t <=200
« weight=1if 200 < t < 1000
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/random
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/roundrobin
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/weighted
https://github.com/phusion/nginx/commit/27e94984486058d73157038f7950a0a36ecc6e35
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/ping

%

« weight=0 if t >= 1000

—E e

Bl hash
i/ JumpConsistentHash & £1 4, A f¥servicePath, serviceMethod H1 Zx4£x i i 31 [ — 15 5 b

JumpConsistentHash & — RIS — SIS A 575, AR — AN EEZ S A BEMIBR T /1 A SNER AT A, 2% Bt A A
T PR s ARSI E & BRI S — B IS A

HuER A7 B RS

wHl: geo

BRI B2 R i R R E R AL ERInAE R AL
R A AL, MRS AE RIERSEE TS, AR SE ik i iU -

EEBR RSN I 2 T R B A T
BRI ST I A A T —FE), rpexBEfLEFE— 1.

BUAA ZBUE I T THI P 75 Ve B 2 i R 22 2 T A S

func (¢ *xClient) ConfigGeoSelector (latitude, longitude float64)

S 1 B b1 R

AHl: customized
S T P B A R A R R TSR, R AT A T e g S SCUR R R

WH —ANPUAARE], RIS B 7 B ER R R E R, AT AT SRR 2 — MR E RIS . KRR TR 2
SRARE T LM as, HR SIS % A -

type Selector interface {
Select (ctx context.Context, servicePath, serviceMethod string, args interface{}) string
UpdateServer (servers map[string]string)

- Select :defines the select algorithm.
- UpdateServer : clients init the nodes and update if nodes change.
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/hash
https://arxiv.org/abs/1406.2294
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/geo
https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/selector/customized
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AH: timeout

AT AL AT LGRS e 55 18 P BN TEBR (55 4 o RIS R ST S5 IR SR IS A I IR) - G R AR 4 5 A IR TR AT ASE, - AR 55 R A
HENTF =PRSS, sEER, s LR AR,

Server
AR OptionFn BB RS2 readTimeout 1 writeTimeout .

type Server struct {

readTimeout time.Duration
writeTimeout time.Duration

WHEEMT  OptionFn & :

func WithReadTimeout (readTimeout time.Duration) OptionFn
func WithWriteTimeout (writeTimeout time.Duration) OptionFn

Client

AT PR T AT R AR

— N B R read/write deadline, — 2 {# context. Context
read/write deadline

Clientfy  Option  AIDLVE IR N {H:

type Option struct f
//ConnectTimeout sets timeout for dialing
ConnectTimeout time.Duration
// ReadTimeout sets readdeadline for underlying net. Conns
ReadTimeout time.Duration
// WriteTimeout sets writedeadline for underlying net.Conns

WriteTimeout time.Duration

DefaultOption — BEEERSHER{E N 10 #, {HE% A #E ReadTimeout fl WriteTimeout. WIHREHEE, NASH
R PR o

M 2RSS AT RESEHT A — AT R, AT RE IS5 TR B AT R -
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/timeout

context.Context
context. Context 0] DU KAz R

AR context. WithTimeout KA BT ],  IXRAERE 5 B 5K

func WithTimeout (parent Context, timeout time. Duration) (Context, CancelFunc)
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AH): metadata

& vt RN AR 55 75 ity AT LA LA A% 3 O AU -

TR AN 2 IR 55175 SR AN IR 55 1 IS (40 b 55 KAl i o — Sl B o PO 00

TR R NN PR, BEREAE T8, KL http. Header .
Client

WIRARARAE Pt A 40 IR 55 s o 8dis R R 76 L RS0 share. RegMetaDataKey

I RARAETE R P o s U o K, fR R 7E L RS E | share. ResMetaDataKey .

// client. go

reply := &example. Reply{}

ctx := context.WithValue (context. Background(), share.ReqMetaDataKey, map[stringlstring{”aaa”: ”“from client”})
ctx = context.WithValue(ctx, share.ResMetaDataKey, make (map[string]lstring))

err := xclient.Call (ctx, “Mul”, args, reply)

Server
M55 287 LA R SCiEEL - share. RegMetaDataKey pill share. ResMetaDataKey

// server. go
reqMeta := ctx.Value (share. ReqMetaDataKey). (map[string]string)
resMeta := ctx.Value (share. ResMetaDataKey). (map[string]string)
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Lok

Bk
Bz heartbeat

PRATBLieE E B OBk SR ERE A W 1 .
rpexe A EL OBk (S8 BB AT 1T 0BE) -

P i LA PO BRI, JF s B Lk AR

option := client.DefaultOption
option. Heartbeat = true
option. HeartbeatInterval = time. Second
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Zig: |

S4: group

SRAE IS5 A v AR 55 RO 4T REIE R B ZE — A SR — BB E CON I AT S BARAT DUMAR 55— 2L a8
o

PRAT OB UV BLE B IR 55 1o il rpex-ui), sl i — Le e i -

group  ALE—AICEAE. WAMRNRSHETRE  group . HAEIRA group R EGAREV X LER S
(XA BRI AE B h IR BRI, IR B Bl eI I A R o

// server. go

func main() {
flag. Parse ()

go createServerl (xaddrl, ””)
go createServer2 (kaddr2, “group=test”)

select {}

func createServerl (addr, meta string) {
s := server. NewServer ()
s. RegisterName (“Arith”, new(example.Arith), meta)
s. Serve (“tcp”, addr)

func createServer2(addr, meta string) {
s := server. NewServer ()
s. RegisterName (“Arith”, new(Arith), meta)
s. Serve (“tcp”, addr)

B vl option. Group BEE .

WERAER U EIRCHBE option. Group , &)U ATLAVI XLk S, TCIBARSSR I BCE [V ALE R E .

// client. go

option := client.DefaultOption

option. Group = “test”

xclient := client.NewXClient (“Arith”, client.Failover, client.RoundRobin, d, option)
defer xclient.Close ()

args := &example. Args {
A: 10,
B: 20,

}

for {

reply := &example. Reply{}

err := xclient. Call (context.Background(), “Mul”, args, reply)
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/group
https://github.com/smallnest/rpcx-ui
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sl

if err != nil {
log. Fatalf (“failed to call: %v”, err)

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)
time. Sleep (1e9)
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A~z state

state  ERNA—ATCEIR. WRIRETCEIETIRET  state=inactive , BN

SR E A

PRATCE IR 25 A — 28R 5%, MO EAT, RS 7RSI IES. server.

PRATBLIE rpex-ui)sRimy sSEELAE I AE FI R D) -

// server. go
func main() {
flag. Parse ()

go createServerl (*addrl, ””)
go createServer2 (*addr2, “state=inactive”)

select {}

func createServerl (addr, meta string) {
s := server. NewServer ()
s. RegisterName (“Arith”, new(example.Arith), meta)
s.Serve (“tep”, addr)

func createServer2(addr, meta string) {
s := server. NewServer ()
s. RegisterName (“"Arith”, new(Arith), meta)
s. Serve (“tcp”, addr)

// client. go

SRR T IR, B

xclient := client.NewXClient (“Arith”, client.Failover, client.RoundRobin, d, client.DefaultOption)

defer xclient. Close ()

args := &example. Args{

A: 10,
B: 20,
}
for {
reply := &example. Reply{}
err := xclient. Call (context.Background(), "Mul”, args, reply)
if err != nil {
log. Fatalf (“failed to call: %v”, err)
}
log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)
time. Sleep (1e9)
1
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L3 S

TE—AN BRGSO, W76 38 1T DLk X SR s M IR 5%, DU ML i s ol . A& Wik 10140040 Pattern:
Circuit Breaker.

7 WS ST, — FOESLI R A B — DB, WTERER S WP EAT ORa7, 3NN SR T A9 R (3
FARIR B 5B, Wi & TR IRE, e vF— @ BRI R e UACR XA T, WERIEFE U, Wi s
WAL T RITFIPIRE, B OGE NG IFPIRAS -

Rpcx 5E LT Breaker 4%, ARATLAH SIS A B0 HIWT K &% -

type Breaker interface {
Call (func() error, time.Duration) error

}

Rpex R4 T —/ME WS ConsecCircuitBreaker —, TEIEELERIN—EREUGHESWIT, B —B ST,
PROTDLKARIG T % 25 5 B ] Option. Breaker  Hio
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Metrics

AH): metrics
Metrics it fd Fl 4T go-metrics RiTH AR S ITEHR.
BASZA G

. serviceCounter

. clientMeter

. “service_"+servicePath+".”+serviceMethod+"ReadQps”
. “service_"+servicePath+".”+serviceMethod+"WriteQps”
. “service_"+servicePath+".”+serviceMethod+"_CallTime”

u b WN -

RE] LUK metrics#i th #lgraphiterf, ifidgrafanakiifi.
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/metrics
https://github.com/rcrowley/go-metrics

PR

B

FH: rate-limiting
PRV — P ORI R R, T G0 IR 55 1 9K I B KR (3 SR it )5

XAEAASE juju/ratelimitRR.

g FH func NewRateLimitingPlugin(filllnterval time.Duration, capacity int64) *RateLimitingPlugin  tREJ@E#IX

ML
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https://github.com/smallnest/rpcx/blob/master/serverplugin/rate_limiting.go
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Bz alias
EAMEEAT LU — MRS LR E — AN 4.

T RS A Arith W94  a.b.c.d , N Mul  EHA  Times .

func main() {
flag. Parse ()

a := serverplugin. NewAliasPlugin ()
a.Alias(“a.b.c.d”, “Times”, “Arith”, "Mul”)
s := server. NewServer ()

s. Plugins. Add (a)

s. RegisterName (“Arith”, new(example.Arith), ””)
err := s.Serve (“reuseport”, *addr)

if err != nil {

panic (err)

& sl LU 3 4 Sk P IR 55+

func main() {
flag. Parse ()

d := client. NewPeer2PeerDiscovery (“tcp@”+*addr, ””)

option := client.DefaultOption
option. ReadTimeout = 10 * time.Second

xclient := client.NewXClient (“a.b.c.d”, client.Failtry, client.RandomSelect, d, option)
defer xclient.Close ()

args := &example. Args {
A: 10,
B: 20,

reply := &example. Reply{}
err := xclient.Call (context.Background(), “Times”, args, reply)
if err != nil {

log. Fatalf (“failed to call: %v”, err)

log. Printf ("%d * %d = %d”, args.A, args.B, reply.C)
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B ML

B AL

S HAE

Bz auth

HTF2eNEE, REGET RARBUNE A a7 LU RS -

B LAk E—1  token ,iXA~  token  WLAMEHAMY) OAuth/OAuth2 AR%5483k7%, o B ARSIt E L.

A BBITERG, FHEWIEXA token . WIHE  token &M OAUth2fR%# il H], NWIRS 75 EH|OAuth2 iR
FhERIE, WA E ORI RN E RS AT 5

PArpex R LR S B IR RINESE, P BLE AR SR S0iE 7 2 B LR R IE

func main() {
flag. Parse ()

:= server. NewServer ()
.RegisterName ("Arith”, new(example.Arith), ””)
. AuthFunc = auth
. Serve (“reuseport”, *addr)
func auth(ctx context.Context, req *protocol.Message, token string) error {
if token == “bearer tGzv3JOKFOXG5Qx2TIKWIA” {

return nil

return errors. New(“invalid token”)

MRS 28U X AuthFunc  SRIGiFtoken. fE L7, Hftokeny  bearer tGzv3JOKFOXG5Qx2TIKWIA A&
BRI P i

B i LA BiX S toekn

func main() {
flag. Parse ()

d := client. NewPeer2PeerDiscovery (“tcp@”+*addr, ””)

option := client.DefaultOption
option. ReadTimeout = 10 * time. Second

xclient := client.NewXClient (“Arith”, client.Failtry, client.RandomSelect, d, option)
defer xclient. Close ()

//xclient. Auth ("bearer tGzv3JOkFOXGH5Qx2TIKWIA”)
xclient. Auth (“bearer abcdefgl2345677)

args := &example. Args{
A: 10,
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/auth

S AIE

reply := &example. Reply{}
ctx := context. WithValue (context. Background(), share.RegMetaDataKey, make (map[string]string))
err

xclient. Call (ctx, “Mul”, args, reply)
if err != nil {
log. Fatalf (“failed to call: %v”, err)

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)

W RDFRE  map[stringlstring N share.ReqMetaDataKey — FME, ZHNIAFL&H4E
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Server Plugin

aHl: trace

go doc

type PostConnAcceptPlugin

type PostConnAcceptPlugin interface {
HandleConnAccept (net. Conn) (net.Conn, bool)

type PostReadRequestPlugin
type PostReadRequestPlugin interface {
PostReadRequest (ctx context.Context, r *protocol.Message, e error) error
PostReadRequestPlugin represents
type PostWriteResponsePlugin
type PostWriteResponsePlugin interface {
PostWriteResponse (context. Context, *protocol.Message, *protocol.Message, error) error
PostWriteResponsePlugin represents
type PreReadRequestPlugin
type PreReadRequestPlugin interface {
PreReadRequest (ctx context.Context) error
PreReadRequestPlugin represents
type PreWriteResponsePlugin
type PreWriteResponsePlugin interface f{

PreWriteResponse (context. Context, *protocol.Message) error

PreWriteResponsePlugin represents .

Client Plugin

go doc
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https://github.com/rpcx-ecosystem/rpcx-examples3/tree/master/trace
https://godoc.org/github.com/smallnest/rpcx/server#PostConnAcceptPlugin
https://godoc.org/github.com/smallnest/rpcx/client#Plugin

IR

type PluginContainer

type PluginContainer interface {
Add (plugin Plugin)
Remove (plugin Plugin)
A11() [JPlugin

DoPreCall (ctx context.Context, servicePath, serviceMethod string, args interface{}) error
DoPostCall (ctx context.Context, servicePath, serviceMethod string, args interface{}, reply interface{}, e
rT error) error

1
type PostCallPlugin
type PostCallPlugin interface f{

DoPostCall (ctx context.Context, servicePath, serviceMethod string, args interface{}, reply interface{}, e
IT error) error

}

PostCallPlugin is invoked after the client calls a server.
type PreCallPlugin

type PreCallPlugin interface {

DoPreCall (ctx context.Context, servicePath, serviceMethod string, args interface{}) error

PreCallPlugin is invoked before the client calls a server.
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Benchmark

Benchmark

Benchmark FlACHE o] PLAEIX B4R 2. rpcx-ecosystem/rpex-benchmarks

DAL AR TR R, AH R AR, AR 24, 25T grpe, rpex, dubbo, motan, thrift #1 go-micro
rpctESe.

BT LTS5 R, dubbo, motan At go-micro [ EES RANVKA, At EUEATEA IO PR L, fRmr BLS 4Tl
AR EA

TERG XANEORE T ioBUR A ST IR, BalR&ibRS  sleep  nibEh, X TcpuBudRiiliia St
LI

DR E 2 2 ARG, IR BB L IR S5 IR, JEHOR b SG Z IRl R, 55 ) 32 RGN R AN I 55 5k
Bk, THREFEAE T 2%t L,

RAZAN AR5, I B A 5 D2 ARG X3t rpcHEZEHITERE 1

il protobuf  YENZRILEE. protoffAiT benchmark.proto:

syntax = “proto2”;
package main;

option optimize for = SPEED;

message BenchmarkMessage {
required string fieldl = I;

9

optional string fieldl8 = 18;

optional bool field80 = 80 [default=false];

optional bool field81 = 81 [default=true];

required int32 field2 = 2;

required int32 field3 = 3;

optional string field9

Client g —" request ,Jf BRI BATAE, 2 Mrequest/F4ILJE 1 K/N )y 518 5.
Server YL AMER, HHBE - DFBRIEKREN K B oAFEEEN 100 REEXSHZiREEZEClient,

DT AR R T A SR I A B R TR A

var concurrency = flag. Int(“c”, 1, “concurrency”)
var total = flag. Int("n”, 1, “total requests for all clients”)

WAFFI5
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Benchmark

« CPU: Intel(R) Xeon(R) CPU E5-2630 v3 @ 2.40GHz, 32 cores
« Memory: 32G

« Go:1.9.2

o 0OS: CentOS 7/ 3.10.0-229.el7.x86_64

Client fil Server 7L R — G LA b (208 246 1) 72 )

TPS

5000 Jf:&clientff5 L F, rpex 7 LLiEF] 176,894 transations/second #it%, {HE grpc-go R AE%EF] 105,219
transations/second IR

concurrency RPCX GRPC-GO
5000 176894 105219
2000 161660 108245
1000 148227 111351
100 145479 93447

$EIR: FHH H]

concurrency RPCX GRPC-GO

5000 27 47
2000 12 18
1000 6 8
100 0 1

SEIR: AL ]

concurrency RPCX GRPC-GO

5000 3 42
2000 7 15
1000 5 7
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concurrency RPCX GRPC-GO

100 0 0
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UITETHE

rpex 24t 7 — AU AR, T ULE R A R AT E AR S DL RS RS, IR T LG I 25 A R S5, o 2B
B SRS e
rpcx-u
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s

PR

DI\
il
rpex 1 1 3K (request) i K (response) i FH AH A i 200 4544 «
— AN S T AL

. Header: 4 77

. Message ID: 8 i

. total size: 4 F77, AMi&headerfl'eE A5, uint32287Y
. servicePath{i K J&: 4 775, uint322%#

. servicePathf{t: UTF-8 775

. serviceMethodfE K J#: 4 %77, uint32254Y

. serviceMethod(#{&: UTF-8 #4F

. metadataf k/h: 4 775, uint32287

. metadata: & size keyl string size valuel string , LML 24
. playloadifk/Iv: 4 5744, uint3225%4

. playloadJ{#: slice of byte

O© 00 NO UL WNH

[
= O

#4 4+ #6 4+ #8  +  #I0+ (4 +4+4+4)  WFHEOGERST  #3 KME.
servicePath . serviceMethod . M meta Fi it key N value #REUTF-8 T4 .

rpcx ffH size of an element + element ks CATARKAIe 2R, wifg TLV, (H2 rpex AR
Type 7B, XREBEN CHM  Type 4 UTF-8 FiFHh, ZAmZMWHMslice.

KHEHG K BigEndian  4ifi% (integer type, int64, uint32 %5:4%)
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WS AR

va)o’k:ijPe

Mes‘)‘“}eIHPe/Oumj i MestpSausTye

| 2)its

Serialize [ype.

Reserved

o MessaplD T
J/-// T bytes -
I R e e e et S
ek
4 bytes
B T
— T a— Ly
— v e G Seryie Method
e mMMNMMmWWW%
e — T —
- et I
size 0f mete o bytes - /\
P
L#*_fﬂ,_‘ijﬁﬁs T e R
\ porg Load ) 1«»\«
sice n_byles . -
4 byt

1. TH—AFTE 0x08 B —AMEH (magic number)
2. H AT version . HHTHIMAZ 0.
3. MessageType #JLLf:

« 0: Request

« 1: Response
4. Heartbeat: bool. fE/RIXANH B2 &heartbeati £
5. Oneway: bool. trueffjifi &Ik IR % A 75 ZiR [Flresponse
6. CompressType: 4257

o 0: don't compress

o 1: Gzip
7. MessageStatusType: 5/~ response & —AMi iR 2 1E 5 IR A

e 0: Normal

e 1: Error
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8. SerializeType: #fihdis X

o 0: A E4Ebyte slice
« 1:JSON
o 2: Protobuf

e 3: MessagePack

IR RS A EEE SRR, B 4xiR[Flerror response, ‘4 E response () MessageStatusTypes 1, JH{Emeta
FEEHNREE, metat( keyld /& rpex_error, [HERIRELR.
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Gateway

ZFS

Gateway A rpcx services #24t 7 http MRS,

PRAT LA RSB I mAEIE =, tbinjava. Python. C#. Node.js. Php. C\C++. RustZ45kiEH] rpex RS . #E—ik
SRR S T .

REMA, ARAT DAL rpex BB, A AR http U577 rpex iRkgs,  WEM curl wget A
AT LH.

HERA

N SCFE T PR E 158 Gateway Il Agent.

Gateway

PRI AT B I B DGR FIg AT FE AL LS b, B fclient®ls httpili R Kik4gateway, gateway fit 504 i k%
Berpex iRk, IEETM B Rrpex IkRS,  Erkrpex BUIR [l 4E R httpfiresponse, i [al%client.

RAT LA E 2 Grgateway 2T, IR AR nginx & AT 380851

Agent

PRAT LR DG FU LR B client—i&2#%,  agentfEN—AE G MG HETE clienthl#s L. WRRMPLEE Z 4 client, 1R A
wHE—~agent.

Clientki% http iR 2|4t Iagent, AHiflagentidif RN rpexidsR, RGBT rpexiks -, KI5 rpexii
response; 14 http responsei [H]4; client.

‘B4l mesh servicell Sidecartis, (HZHELFE, F—&HE Eiclient i —~agent.
http il

PRAT LUE AR SR AR F R S httpii R, (HE K EPUME —theader (HEA —ERE2#header, ik E):

o X-RPCX-Version: rpcx kA

« X-RPCX-MesssageType: 3 H N0 KGR

o X-RPCX-Heartbeat: /&7 Zheartbeatifi Kk, it false

o X-RPCX-Oneway: /&2 HiiEK, fhfalse.

o X-RPCX-SerializeType: 0 as raw bytes, 1 as JSON, 2 as protobuf, 3 as msgpack
« X-RPCX-MessagelD: # £id, uint64 257

« X-RPCX-ServicePath: service path

o X-RPCX-ServiceMethod: service method

o X-RPCX-Meta: #ii7Mt s A

XtF http response, " g2l & —kheader:
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Gateway

« X-RPCX-Version: rpcx kA

« X-RPCX-MesssageType: 1 ,ft#&response

o X-RPCX-Heartbeat: /& 7i&heartbeati#k

« X-RPCX-MessageStatusType: Error it & 1E & ik [ 45 5

o X-RPCX-SerializeType: 0 as raw bytes, 1 as JSON, 2 as protobuf, 3 as msgpack
« X-RPCX-MessagelD: # £id, uint64 257

« X-RPCX-ServicePath: service path

o X-RPCX-ServiceMethod: service method

o X-RPCX-Meta: extra metadata

o X-RPCX-ErrorMessage: #i#f5 2, # X-RPCX-MessageStatusType /& Error [fJif

Bil¥
R A Goffy 1 7

package main

import (
“bytes”
“io/ioutil”

log
“net/http”

”github. com/rpcx—ecosystem/rpcx—gateway”

”github. com/smallnest/rpcx/codec”

)

type Args struct f
A int
B int

type Reply struct {
C int

func main() {
cc := &codec. MsgpackCodec {}

// request
args := &Args{
A: 10,

B: 20,
}

data, _ := cc.Encode (args)

req, err := http.NewRequest ("POST”, “http://127.0.0.1:9981/”, bytes. NewReader (data))
if err != nil {

log. Fatal (“failed to create request: 7, err)

return

// set extra headers
h := req.Header
h. Set (gateway. XMessageID, “10000”)
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h. Set (gateway. XMessageType, “07)

h. Set (gateway. XSerializeType, ”3”)
h. Set (gateway. XServicePath, “Arith”)
h. Set (gateway. XServiceMethod, “Mul”)

// send to gateway
res, err := http.DefaultClient. Do (req)
if err != nil {

log. Fatal (“failed to call: ”, err)
}
defer res. Body. Close ()

// handle http response
replyData, err := ioutil.ReadAll (res. Body)
if err != nil {

log. Fatal (“failed to read response: ”, err)

// parse reply

reply := &Reply{}

err = cc.Decode (replyData, reply)
if err != nil {

log. Fatal (“failed to decode reply: ”, err)

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)

ANREHREAT XUIAE N, sl i A 55 i A BE T B AR T SR 43 5 ) o
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HTTP J5 30

HTTP i H

KBy, rpexiRgs At TCP AT IE I, (2Rt n] LLE#E http ATV, httpid R 75 Z 3 E —12% header,
XM gateway H1) header & —FE.

RIS, M httpi I BEISA TCP —RERITERE, 0N http R — W% 5 Tline,  JFAREIF A i
REARAEAHR Z client), (HARHHT7 A,  Wrl LIS HAE— &350,

AT LLhttp i A RS54 2 TCP 7 s\, i ANAefi A UDPEE Hofh =, e AITCPILH A — B, — AR Hfgfli A
httpifl e E TCPAH] .

VAT LA F AR BGRTE S AT, BB A M gm i s, Bd A2 ) SONGRMRRG, 1 — & BN INA B header, 751
rpcx ik 45 AN FIE Z U R AL FX AN htpig R .

R T2 —A~http i F 1

func main() {
cc := &codec. MsgpackCodec {}

args := &Args{
A: 10,
B: 20,

data,  := cc.Encode (args)

req, err := http.NewRequest ("POST”, “http://127.0.0.1:8972/”, bytes.NewReader (data))
if err != nil {

log. Fatal (“failed to create request: ”, err)

return

:= req. Header
. Set (gateway. XMessageID, “10000”)
. Set (gateway. XMessageType, “07)
. Set (gateway. XSerializeType, ”3”)
. Set (gateway. XServicePath, “Arith”)
. Set (gateway. XServiceMethod, “Mul”)

=l B Bl S B Ea

res, err := http.DefaultClient. Do (req)
if err != nil {

log. Fatal (“failed to call: 7, err)
}
defer res. Body. Close ()

// handle http response
replyData, err := ioutil.ReadAll (res. Body)
if err != nil {
log. Fatal (“failed to read response: ”, err)

reply := &Reply{}
err = cc.Decode (replyData, reply)
if err != nil {
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log. Fatal (“failed to decode reply: ”, err)
}

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)

ANREREAT XUAEIN, a2 A o5 s AN RE = 80 AT SR 48 % ) i o
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XA

A A
XX e 3 TR
Bz bidirectional
EIEFENT, B/umikiEsR, REBRELER, ZFE—W—&M /g request-response  rpc B,

fERXTF—2e ), i ToT  HIFRE, T RERG SRS LE N (e A IR A ZE 2 o W AR i AR 55 i S e P A
GIRTEEE /i

rPCXSEBL T — MR AL o

YR B P i E RS, W RIS T O P B IDAGEBEHEAT O, DU AR 5% 2% R e K3 S0 R A 5 TR A 25 i
Server

M55 28 SendMessage  JiERIEEA, HdEt [Ibyte  2BM. fRATPLEE servicePath Al
serviceMethod DUESRALEA & P i T 2 015 5, FSRIX /A FE @ Al .

net. Conn St %A DAFE R P i i ARSI B A ctx. Value (server. RemoteConnContextKey) — HV3RHL.

func (s *Server) SendMessage(conn net.Conn, servicePath, serviceMethod string, metadata map[string]string, da
ta [Jbyte) error

// server. go
func main() {
flag. Parse ()

In,  := net.Listen(“tcp”, ”:99817)
go http. Serve (In, nil)

s := server. NewServer ()

//s. RegisterName ("Arith”, new(example. Arith), ”7)
s. Register (new(Arith), ")
go s.Serve(“tep”, *addr)

for !connected f{

time. Sleep (time. Second)

fmt. Printf (“start to send messages to %s\n”, clientConn.RemoteAddr().String())
for {
if clientConn != nil {

err := s.SendMessage (clientConn, “test service path”, “test service method”, nil, [Jbyte(“abcde”
)
if err != nil {
fmt. Printf (“failed to send messsage to %s: %v\n”, clientConn.RemoteAddr().String(), err)
clientConn = nil
}
}
time. Sleep (time. Second)
}
}
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Client

PRUAZEAEH] NewBidirectionalXClient @I XClient % /4, RFEEfEW—channel, XEEURELA LA channel s
FEHGES T .

// client. go
func main() {
flag. Parse ()

ch := make (chan *protocol.Message)

d := client. NewPeer2PeerDiscovery (“tcp@” +xaddr, ””)
xclient := client.NewBidirectionalXClient (“Arith”, client.Failtry, client.RandomSelect, d, client.Default
Option, ch)

defer xclient. Close ()

args := &example. Args {
A: 10,
B: 20,

}

reply := &example. Reply{}
err := xclient.Call (context.Background(), “Mul”, args, reply)
if err != nil {

log. Fatalf (“failed to call: %v”, err)

log. Printf (“%d * %d = %d”, args.A, args.B, reply.C)

for msg := range ch {

fmt. Printf (“receive msg from server: %s\n”, msg.Payload)
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