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Go net £ RPC #=TH ok

1. Conn EPIRIE,  JON
HIPERMRAS
conn := connpool.Get(address)

// Is conn active ?

conn.Write(request)

// Is conn active ?
connpool.Put(conn)




Go net £ RPC #=TH ok

L NON
1. Conn X [MERJE, go func() {
FIERERAS for {

conn, _ := listener.Accept()
go func() A{
conn.Read(request)

2. BIO TNZRAE, handle ...
FEEE KRR, BEFHER

conn.Write(response)




Go net £ RPC =T jogR

[ MO N )
1 C Xﬁ[&(?/’_\l:ﬁ go func() {
. onn N/7E conn, _ := listener.Accept()
9$E1¢ji§§¢§%iﬂlﬁﬂi;¢;ﬁgg epoll_ctl(conn.fd, readable...)
- }
go func() {
events := make([]event, 128)
for {
2_ B|O :—Eﬁgﬁﬁi n, _ := epoll_wait(epoll_fd, events, wait_msec)

. o = - S for 1:=0; i<n; 1++{
EEXN, BAEFEXR go func(){

handle events[i] ...
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TP99 (lower is better)
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Netpoll

func go epoll_wait()

go func()
events := make([]event, 128)

epoll_ctl()

:= epoll_wait(epoll_fd, events, msec)

poller

1:=0; i<n; i++ {
Read( )/Write()/Catch(error)
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Netpoll

func go epoll_wait()

epoll_ctl()

poller

var input buffer

output buffer




func

go epoll_wait()

epoll_ctl()

poller

op

var

Netpoll

input buffer
output buffer

go handle()

gopool

buffer ?

How design ?




handl
func  go epoll_wait() \ go handle()
gopool

epoll_ctl()

poller

var input buffer :l buffer ?
output buffer How design ?
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LB (poller)

itk Buffer 1% 1T(zerocopy)




AT 10

fiL1¢ Buffer & 1T (zerocopy)
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events := make([Jevent, 128)
for {
n, :=epoll_wait(epoll_fd, events, msec)
for i:=0; i<n; i++{
dd
0) poller a

gopool

read(i= go handle() cost = read(0) + handle

go handle()

}

} I=N-
) read(i=n-1)

go handle() cost = ) (read) + handle
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EHE - BUHH

CPUO

poller

read(i=0)

read(i=n-1)

CPU 1

gopool

add

add go handle()
add go handle()

go handle()
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oo ¥ Syscall 25 RawSyscall
func Read(fd int, p []byte) (n int, err error) {
S 2\ = | N Vs
r, _, € := syscall.Syscall(SYS_READ, uintptr(fd), ... Sysca” ?ﬂ{j-&iﬁ*ﬁé:-l:
S 1. enter_runtime
return int(r), e =
} BT 2. raw_syscall

3. exit_runtime

00 Eglféi

func Read(fd int, p []byte) (n int, err error) {

r, _, € := syscall.RawSyscall(SYS_READ, uintptr(fd), ...

return int(r), e

}
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go func(epoll_wait)

go func() {

events := make([Jevent, 128)
for {
n, :=epoll_wait(epoll_fd, events, msec) 1R HAT

for i:=0; i<n; i++{

dd
read(i=0) - go handle() cost = wait(poller) + ...
) go handle()
o resdi=n-d go handle() | cost = wait(poller) + ..

€D,
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func (p *poller) Wait() error {

for {
n, _ = EpollWWait(p.fd, p.events, msec)

if n <=0 {
msec = -1

runtime.Gosched()
continue

}

msec = 0

handle p.events[:n] ...

1.307S msec, JNRIERIEE
2 AW n, FF01LH

Benchmark timefop

EpollWait, msec=0 270 nsfop

EpollWait, msec=-1 328 nsfop

Delta -17.68%
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4% Buffer i&it

handl
func  go epoll_wait() go handle()

gopool

epoll_ctl()

poller

input buffer buffer ?

output buffer How design ?




{4t Buffer i1t - F XD

TR RS

goroutine 1
(poller ...)

goroutine 2
9) (go handle ...

input buffer

conn fd conn

output buffer

Decode req

):
Encode resp




u4t Buffer 121+ — RingBuffer 54

buffer(full) need growth
growth need copy

copy will data race




{futt, Buffer &1t — LinkBuffer i&1t

buffer block pool

1. §E 3= f#R growth copy

2. sync.Pool E T =

3. atomic i) size
i & data race




Q: At N5 %A LinkBuffer ?

A: ToEEFH Read/Write AP

Read([]byte), Write([]byte)

readv([][]byte), writev([][]oyte)




writev/readv =LIN

func writev(fd int, bs [][]byte, ...) (n int, err error) {
r, _, e := syscall.RawSyscall(syscall.SYS_WRITEV, uintptr(fd),

return int(r), nil

func readv(fd int, bs [][]byte, ...) (n int, err error) {

r, _, e := syscall.RawSyscall(syscall.SYS_READV, uintptr(fd),

return int(r), nil




AR EREE (poller)

1. RawSyscall

2. runtime . Gosched
3. msec FINFES

fi4k Buffer 1211 (nocopy)

1. LinkBuffer

2. readv/writev







1. BER Z 5 H(ZeroCopy)
2. TCP ZeroCopy

3. Multisyscall

4. 10_uring




read

write
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writev

readv
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sendmsg

recvmsg



Multisyscall — E#i poller

poller

go func() {
events := make([Jevent, 128)
for {
n, :=epoll wait(epoll_fd, events, msec)
for i:=0; i<n; i++{

dd
syscall.read(i=0) -

}

i syscall.read(i=n-1)

1)

go handle()
go handle()

go handle()
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Multisyscall — #t=3

poller gopool

go func() {
events := make([Jevent, 128)
for {
n, :=epoll wait(epoll_fd, events, msec)
for i:=0; i<n; i++{ go handle()

add all

multisyscall.read(i=[0,n]) go handle()

go handle()




io_uring - EFZEE

poller

go func() {
uring :=io_uring_setup(...)
for {
n, :=io_uring_enter(fd, submit, need, ...)
for i:=0; i<n; i++{

uring.cqge[0] go handle()

} go handle()

}()} uring.cqel[n-1]

go handle()







T ES. unsafe, mcachelno gc), ...

AT NCK L 5[ZE): share memory

IPC. ...
et (E|ZE). BEYEE, diiTHE
/cache ...







