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Context




1.1 Context Introduction

B context 7 Go 1.7 fRAS| A\
Bl context FEGEMMER:
o FIEIZHI: deadline, cancellation

o HE{EI#: request-scoped values between processes

( Request 2( X ( Request
LP( Application )J L»( Application
L>( Backend )—‘ L>( Backend *

Without Cancellation With Cancellation

KK




1.2 Context API

// Creating Context
1 func Background() Context
2 Tunc TODO() Context

// Set Context Deadlines and Timeouts

3 Tunc WithDeadline(parent Context, d time.Time) (Context, CancelFunc)
4 tunc WithTimeout(parent Context, timeout time.Duration) (Context, CancelFunc)
5 tunc WithCancel(parent Context) (ctx Context, cancel CancelFunc)

6 func WithCancelCause(parent Context) (ctx Context, cancel CancelCauseFunc) //
introduced in gol.20

// Set Request-Scoped Values
7 func WithValue(parent Context, key, val any) Context



1.3 Context Example

func Stream(ctx context.Context, out chan<- Value) error {
// Pass a context with a timeout to tell a blocking function
// that it should abandon its work after the timeout elapses.

1 dctx, cancel := context.WithTimeout(ctx, time.Second * 10)
2 defer cancel() // releases resources associated with dctx
3 res, err := SlowOperation(dctx)
4 7t err '= nil {
5 return err
6 I
7 select {
8 case out <- res: // Read from res; send to out
9 case <-ctx.Done():
10 return ctx.Err() // Triggered if ctx is cancelled
+
}



1.4 Context Practice

1. B WithXXX BREGR[EIR context.Context FZp—FikAE < &
2. 7t matrixone JEHIEH, —LEREENITEVIFAZE context aware #Y, ST XFE—ERE:
o FLIEBMHIEHIZEIR, HIMT goroutine itk
o EBIBERIFEMSENET, L —ENEEERNAE
o FTiEFEBHET context.Context 5=, 4l runtime.trace.Task, OpenTelemetry
o FREMRBREFT T AARENAIBER
3. NI ITHISEINR B, IBRRFSIEN M context B2 WNER
RIFAISEEIN SR E R 2 BBRY context.Context 4544


https://opentelemetry.io/docs/specs/otel/context/
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Goroutine




2.1 Goroutine GMP
fALE OS Thread, goroutine 228, EXHAEIRE goroutine AIANZRHI -

Global Queue
(G (runable) ) (G (runable) ) (G (runable) )
Local PO Queue Local P1 Queue
(G (runable) ) (G (runable) ) (G _(runable) ) G - goroutine
M - OS thread
PO P P - Processor
MO M1
(G (executing) ) (G (executing) )
M2

(G (waiting) )

- GMP AEBRENRE T1d %M goroutine =FFRMN AT



fBEE OS Thread, goroutine 2R =R, {EXHARNKRZE goroutine A AR ZREH -

type g struct {
// Stack par

ameters.

// stack describes the actual stack memory: [stack.lo, stack.hi).
do is the stack pointer compared in the Go stack growth prologue.

// stackguar
// It is sta
// stackguar
// It is sta
// It is ~0
stack

stackguardo
stackguardl

_panic x

_defer x
m *xm

° g

ck.lo+StackGuard normally,

but can be StackPreempt to trigger a preemption.

dl is the stack pointer compared in the C stack growth prologue.

ck.lo+StackGuard on gb and

on other goroutine stacks,
stack // offset known to
uintptr // offset known to
uintptr // offset known to

panic // innermost panic -
defer // innermost defer
// current m; offset

oroutine EEHFENEFHR

o stack - gg/J\ 2 KB, B#

gsignal stacks.

to trigger a call to morestackc (and crash).
runtime/cgo

Liblink

Liblink

offset known to liblink

known to arm Lliblink

ik
& goroutine FITIBRSY /HBE



2.1 Goroutine Issue 1

£ matrixone JEFH IR, HIN T XFE—LS5 goroutine 1H<AY (O] :
o goroutine ittt

538565 goroutine 30196 [chan send, 61 minutes]:

538566 github.com/matrixorigin/matrixone/pkg/vm/engine/disttae.

538567 /go/src/github.com/matrixorigin/matrixone/pkg/vm/engine/disttae/...
538568 created by github.com/matrixorigin/matrixone/pkg/vm/engine/disttae.
538569 /go/src/github.com/matrixorigin/matrixone/pkg/vm/engine/disttae/...




2.1 Goroutine Issue 2

£ matrixone JEFH IR, HIN T XFE—LS5 goroutine 1H<AY (O] :
o HERDIRIRAKFRE goroutine #4E, 1T ZHY goroutine S TIHERIAEEIR

. Goroutines:

. github.com/Ini/dragonboat/v4/internal/tan.(*LogDB) &quentialSaveState.funcl

. github.com/fagongzi/goetty/v2.(*server).doStart.func2.1 N=8

. runtime.gcBgMarkWorker N=10 :
github.com/matrixorigin/matrixone/pkg/common/stopper.(*Stopper).doRunCancelableTask .funcl N=40 :
. github.com/matrixorigin/matrixone/pkg/util/export.(*MOCollector).doExport N=8 :
. github.com/matrixorigin/matrixone/pkg/util/export.(*¥MOCollector).doGenerate N=8




2.1 Goroutine Practice 1

R IR FISCIIBNER, <TF goroutine F{ERE, M EFTEMNE:
o REBGREIZAXEF go B5) goroutine, AIEINZA—MENT EREBSH
a0 github.com/cockroachdb/cockroach/pkg/util/stop.(*Stopper).RunAsyncTask

. func (s *Stopper) RunAsyncTask( 5
. ctx context.Context, taskName string, f func(context.Context),é

E) error {
' return s.RunAsyncTaskEx (ctx,
TaskOpts{
TaskName: taskName,
SpanOpt: FollowsFromSpan,
Sem: nitl,

WaitForSem: false,



https://github.com/cockroachdb/cockroach/blob/3b19d2fdb48bbf54e736c008987e9664dc1aac18/pkg/util/stop/stopper.go#LL343C19-L343C31

2.1 Goroutine Practice 2

EN AT FISE BT ER, <F goroutine HI{ERT, F_‘T‘_—L'l EHNE:
o [=5f] goroutine BY{E, ZRIBHSFEM, HIa0@T context.Context K18 goroutine 1B

go func(ctx context.Context, notifyChan <-chan struct{}) {
for {
select {
case <-ctx.Done(): // 1BX ctx.Done() 3FBH goroutine
return
case <-notifyChan:
doSomeTask (ctx)

}

: }
El@ } (ctx, notify)

O 0o N O U A W N -

// ET context.Context 3&H goroutine BHEEKREZNIMG gorout'ineé
E// BHIENAREET done channel @ goroutine EBH E
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Abstraction




3.1 Introduction

Golang IRIEMNHRT A

o Interface

o (Generics
&Bf interface & generics, Golang &% R Al RS £ 8 Fo X AR



3.2 Interface Introduction

interface & X TXRRVTH: ARV RELME O, ATURIEEBRITA,

: package io

E// Read reads data from data source 1into ‘p‘g
. type Reader interface { '
' Read(p []byte) (n int, err error)

EF interface REXE T KL, AIARRIXF—LEL74L:
1. BEBER, EFTHEALRRE, MARSZEFETERYEE
2. &7F mock, {EFSEIEITMIN



3.2 Interface Issue 1

£ matrixone &I IEF, B TXHFE—LS interface B X<BI(o)/:
o IE{FEH interface, EMFEIIMXNMzONEMRERRF 1

I E{FEH interface EIXE T RIS :
o ETF interface ANHIR SR CIZAIRIEE
o #H interface ~2" % Z&"H

Don’t design with interfaces, discover them. - Rob Pike



3.2 Interface Practice 1

B FERE T EIXEFRE, TS EIER interface:
o HEBPWRERMEMEEIIT R
o NTREMME, BTRRARERRI/NAZEFHITIE
o TERARINSEEKE, RANZRAXISHAATMITHIORE

Epackage io

éfunc ReadAll(r Reader) ([]byte, error)é




3.2 Interface Issue 2

£ matrixone B A, BHXFE— interface 18<AJ(a) A :
o FEZE Java X, SEfBiEORBEMRZIHLNE—H#

JEZE Java NIERIRE JoiEs R AIEH] interface BURIE
o WFRELEBRII, EMERLERLEINEVERN, BASA

Efunc (m *blockStream) DeleteCache(cachelID uint64) {
: panic("not implement")

B :
Efunc (m *blockStream) GetCache(cacheID uint64) (morpc.MessageCache, error) {§
' panic("not implement") :




3.2 Interface Practice 2

package foo package bar package foo package bar
implementation implementation satisfyf—[ custome interface
5 t A
satisfy reference use iface
interface <—uge iface Some code '
Some code
Java Style Golang Prefer

5 Java @3 x8=F implements EMARICIZEOSIAE,
Golang #0892 R z0AY

JEZE Java NAREMRE ToiE R EEH] interface AV E



3.2 Interface Practice 2

RZSENERT, interface Rz INEERM, mmIESZIRM
EXFHIELELRS, FlalsrEEF io.Reader, gob.BinaryMarshaler 25t E X iFHY
HAEE N EFERM, AT XFFnsE X AiE O N E R BRI



3.3 Generics Introduction

N 485¢ interface, ¥{1& T Golang 1.18 5| A#J Generics




3.3 Generics Introduction

2 P AR SRR SRR A LAE N A E) RIS B,
EIREXES, RNEFMEIXFRER: B—10E5Er UNARZ A ERIRE:
o ANERZ int REIARZE uint REUIRIEES, &I AN AERNAIFEA
o NEWRTRLRFMTAREREE, MRASRIEEE—IHY
RUBIESR, RFNTEASEEE, HEENESWRELH XN —ENL?
BZE, HEREE, BAMATEHFZME, EREFEMMEETAKES.



3.3 Generics Implementation

C++/Rust Generics Golang Generics
fully monomorphizing GC Shape Stenciling
- longer compile times - limited compile times
- bigger binary size - limited binary size
- performance gains - performance depends

Golang Generics Design



3.3 Generics Practice 1

Golang Generics B] A SRE G T2 5 HAIK R :
o DI HEMRAAZEY copy-paste
o EEARME, BNTRSNEAIATERE
{B:2 Golang Generics AN —EBEHRIZFBITR LIRT
o NFMEREEURRIAIE, FEBHUM™IZMMERENNL T EIZ B LR T EaEH KA
o XERESURRINIE, B MNEMNMERENNILE,
W& Golang hrZSE ¥ Al BE ™ KA Z BY I BE A EAVEN

As Go developers, we have Llived without them for more than a decade.



3.3 Generics Practice 2

Golang Generics ] interface BEZBRIN A= :
o generics EBRHTRBTLANEARNBNIRESM, FlaER. Blree
o HFANMKERENZERIIT AN, ZE{ER interface

E// In this case, using generics won’t bring any value to our code.é
E// make the w argument an jo.Writer directly. :
Efunc foo[T do.Writer](w T) {

. b := getBytes()

_, _ = w.Write(b)




E U )

Performance




4.1 Introduction

NRANRESCE, """ X TS EE A ABHE LR AREEE:

—E D EEMEFBITHERNAEITICIERE



4.2 Memory Escape Introduction

. package main

//go:noinline TGRS R R 28 makeBuffer iR EBIFATZ F R £ % L
Efunc makeBuffer () []byte { :

E return make([J]byte, 1924)5

3 | ECEST, XE—BARENRE, SSERENMNTL:
func main() { | o clang 13.0.0 FFiFFI=2AHES -Wreturn-stack-address
- buf := makeBuffer ()

for 1 := range buf {

buf[i] = buf[i] + 1 £ GoiES XHENG AT, Go wiFzsss=A1T escCape ana|y5i5:
’ | HTAU-BAGETEREERNE LN, SERENEREERNT L

$ go build -gcflags="-m" escape.go



4.2 Memory Escape Cases

tesh, REFEREM—EERMAAFN R
o £REE, ENEANTRIREWZT goroutine H /& 1514
o BEIEEIR, TTEMEREEL
o ZNihIFERIAR/NERIFITARAL

// 1f n is unknown when compiling
// then s’ would be placed on heap memory

s := make([]int, n)

o X7 slice By append ##{FRlL T HIREEHEEFNDEC

©)

81T channel {£3x#5t

type Hello struct { name string }
ch := make(chan *Hello, 1)
ch <- &Hello{ name: "world"}

B channel (RGP E TR

type Hello struct { name *string }
ch := make(chan *Hello, 1)
name := "wor Ld"

ch <- Hello{ name: &name }



4.2 Memory Escape Practice

ENAIITHISSIMER, SFREZERNF L RSN AUDENSAFDER:

o RIFRIEMRANZRIFT, B Mo LLRERAEFESAARF Sk
5140 github.com/cockroachdb/cockroach/pkg/util/encoding.EncodeUint32Ascending

E// EncodeUint32Ascending encodes the uint32 value using a big-endian 4 byteé
E// representation. The bytes are appended to the supplied buffer and :
E// the final buffer dis returned.

El func EncodeUint32Ascending(b []byte, v uint32) [Jlbyte {

52 return append(b, byte(v>>24), byte(v>>16), byte(v>>8), byte(v))



https://github.com/cockroachdb/cockroach/blob/5fbcd8a8deac0205c7df38e340c1eb9692854383/pkg/util/encoding/encoding.go#L180

4.3 Interface Introduction

4858 Golang AfF kiR, FEIEFHE T interface £H




4.3 Interface Introduction

Golang F $ECISEL — M BE"JE%t:

o —EEREFETR (RMUTFC++ FRIERER)
o —MEMEFRRYEIE

Etype iface struct {
. tab *itab :
data unsafe.Pointer :



https://github.com/golang/go/blob/3fc8ed2543091693eca514b363fcdbbe5c7f2916/src/runtime/runtime2.go#L202

4.3 Interface Benchmark

. package interfaces B :
i E E// values 1is bigger than single machine WOFd.E
Eimport ( E Etype values struct { :
; "testing" EE value 1int
D) double ‘int
i :i triple int
Evar global interface{} E E}
Efunc BenchmarkInterface(b *testing.B) { E Efunc calculate(i 1nt) values {
: var local interface{} EE return values{
for i 1= 0; i < b.Nj i++ { | value: 1,
// assign value to interface{}é E double: 1 * 2,
local = calculate(i) E E triple: i * 3,

} }
global = local BN




§$ go test -run none -bench Interface -benchmem -memprofile mem.out
égoos: darwin

. goarch: arm64

épkg: github.com/cnutshell/go-pearls/memory/interfaces

éBenchmarkInterface—8 101292834 11.80 ns/op 24 B/op 1 allocs/opg
- PASS :
éok github.com/cnutshell/go-pearls/memory/interfaces 2.759s

§$ go tool pprof -alloc_space -flat mem.out

2.31GB 2.31GB (flat, cum) 99.89% of Total
7:var global interface{}
8:
9:func BenchmarkInterface(b *testing.B) {
10: var local interface{}
11: for i 1= 0; i < b.Nj; i++ {

2.31GB 2.31GB 12: local = calculate(i) // assign value to 1interface{}
13: }
14: global = local
15:
16:




4.3 Interface Note

miEOXRENTEME, FESMARNTF ER", SEEISREFEDE.
ETEOSMER, FEFEXEE-:
o BRTRXREER, BRITAMNEENEEBZBRIGTME;
o REFBITMERA I ERMMFERNITRIEER, KEMSYERNEFFERE;
o NEOXBNTEMEESHARNFIRE;
o Golang A, EFEONKEEA, EXFRIBARFHEN:
IBHERSIE (FRAER LML) + REUITHE
WiFSRTTEN HERITREXLE, NEXAHEH-—FTHRAEREFAAIEE;



4.3 Interface Practice

NFMEFAME, XTERONER, FEIENZE:
o BETHRMORENMRAZREN, BERITFRNHR;
o SYFALLTE hot path ERVBIRLEMEE R, 12EMERZORETS;
o FIRORBMUTERER, ERBRIINNFOE, MARERIEEN—TFE;



4.4 GC

RIE A1 T ##Z, Golang 4mi%#8IA1T escape analysis f&, TRIETZENIE AT RS R 2T L.
XEBEEMNTAT Golang B GC, MM T RS Golang B AT AN ZREE % &IMNI"RF o .



4.4 GC Introduction

GC Off GC Disabled
' | STW(sweep termination) | Write Barrier on
Mark Start
g Collection pointer from global
Marking m and goroutine stack, follow
= pointers and mark objects.
Mark Termination . _
STW (mark termination) | Write Barrier off

Reclaim unmarked objects as

EP
SWE needed, Adjust gc pacing

GC Off Reclaim and repeat

Golang GC Mechanics



4.4 GC Note

MRBATRIRBERFERE "IN IEAF DA, TEESERBRBREZL,
T ERER A E M Z IR E KA
o B, HWAFNDEARSHMESHEIFERIVERE
o HIR, RE"FINIEREFDESRETI/INY GC Zi2, STW SH—FTHMIEFHITIER

o WimlE T, BINEARNZIIERNFDE, FJREZEZMA OOM, GC EZHXBEMITHIE
A7) Golang B GC £, BRfUBREFFIA, XERE NAIZIR



Thanks and FAQ
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