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1) miFRr IR

AST = Abstract Syntax Tree
HRIEER

SSA = Single Static Assignment
BESMIE

IR = Intermediate Representation

HB) 2R

=\

1. BMES,

2. REE A,

3. HHXIBIL SR,



C -»= C Frontend

Fartran =

Ada

Frontend

Fartran Frontend

Ada Frontend

Optimizer

i

Commaon
Optimizer
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sources
AST
start
number lines

early phielim
GoZwiFen L 'fllg:icj';_':_' S
j - /J I L —L 48 short circuit

decompose args
/N decompose user
l opt
I Zero arg cse
opt deadcode

generic cse
ﬁ phiopt

nilcheckelim
’ prove

%& fuse pl_a@n
decompose builtin

AST ﬁ softfloat
late opt

ﬂ‘] dead auto elim
generic deadcode

v branchelim
/N fuse
l dse
A writebarrier
B) I lower
lowered cse

elim unread autos
lowered deadcode
checklLower

late phielim

late copyelim
tighten

late deadcode
critical

phi tighten
likelyadjust

layout

schedule

late nilcheck
flagalloc

regalloc
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EE4 7 Source -> AST

function

I

func ssa(a int) (int, int) { Gunction heacD Gunction bodD

}

returna/2,a* 2

return

return list

i

a e

a z
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func A(a b int) int {
return a * b

}
func B(a, b, ¢ int) int {

return A(a, b) + ¢

l

func B(a, b, ¢ int) int {
return a*b + c

}

}

COEED
| |

returm

return list

i

L

refurm

return list

=+
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Ada, b C

|

return

return list
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SSA IR

func ssa(n uint) uint {

s := uint(0)
for1:=0;1<n;i++{
S=S+1*]

SSA IR: X B AKX,
t:EiﬁaA:zﬁln:=:
1. I8

2. —5T/ i
3. goto

4. if-goto

5. {2325 H/1R [

return s

SSa.

_loop:

_end:
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c:=(1>=n)

If (c) goto _end
tmp0 ;=1 * |

s =5+ tmp0
=1+ 1

goto _loop

ret[0] = s



SSA IR

func ssa(n, m int) int {
ifn>m{
returnn - m
}else {
returnm - n

}

SSA IR: XB AXTFEMNEN,
biﬁltgﬁln =i

1. I8

2. —T/_TTizE

3. goto

4. if-goto

5. {285 %/1RE{E

SSa.

_b2:

_end:
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n := param|0]
m := param[1]
c:=(n<=m)
var tmp0O

if (c) goto _b?2
tmpO0 =n-m
goto _end

tmp0 =m - n

ret[0] = tmpO



ATUEER

21

ffgﬂ:ﬂﬂiﬂ]iﬂE
func ssala, b, c int) (int, int) {

return list
Feturn. a¥b. -+ c, a*h -¢
iy B o= 8% B

peturt o ¢, d

tmp0 =ax*b
tmpO =a=*b tmpl = tmp0 + c z
tmpl = tmp0 + C tmp2=a=*b
tmp3 = tmp0 - ¢ — tmp3 = tmp2 - ¢ —
ret[0] = tmpl ret[0] = tmpl
ret[1] = tmp3 ret[1] = tmp3
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mERTLELMN: EFE =R

Slgoinoinline SSa:
func ssata uwintd vt f 3 = paraml0
return a ¥ 4 —> P B (]
7 tmp0 =a*4

rELUrn 4 << £
ret[0] = tmpO

Jfgornoinline $53°
Func ssala uint) wint {

256

return a % 2 a = param[0]
1 tmp0 = a % 256
] ret[0] = tmpO
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—

SSa.

SSa.

a = param|0]
tmp0 = a << 2
ret[0] = tmpO

a = param|0]
tmp0 = a & 255
ret[0] = tmp0



g_

mERLTEKH: TEHE

/fgoinoinline ) Ssa. SSa.

Sare ssalfa uint) (uint) |
b :=a*3 a = param|0] a = param|0]
TR = b=ax3 mpOEe
tmp0 =b *3 ret[0] = tmp0
ret[0] = tmp0
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Jfgoinoinline
func ssala, b ing) int {
= v= amEch)

foar 4 =@ 9

ffgm:ﬂﬂiﬂTiﬂE

func ssaa, b intd int {
¢ = FREOl)

for i 1= 0: i < 10 4+ {
d :=a+b
Z 4= d

dis 8.4 8
top: # o= 85 T 4
£ = i

GoZRIFas M ARSI |
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ADDL

ADDS r_ 5|D)
(ADDLcarry x

c) —>» (ADCL

(Sub (Pt
(Sub( E
(

(s

Sub32carry X ¥y > (SUBLcarry X
Sub32withcarry x v ¢) —-> (SBEL

(Mul (--11c] X y) —-> (MULL x
(Mul (22| 64)F X ¥ > (MULS (S| D}

(Mul32uhilo x

(Mul3Zuover x y > (Selec typ.UINt32> (MULLU x
(Mul3Zuover x ¥ > (SETO (Selectl <ty .TypeFlags> (MULLU x
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Gk X86MEH AL,

x=0 // A Rx=x"x, BA"XOR AX,AX"HJIELALLL"MOV $0, AX"¥E 4T
xX=y*2+z // FHLEAIES, BEEBRMNERENRITEE

x=x&0xEfEff7£EEf  // {EABCLRIESKbit-15FF (Ebu$”’r) . BUBN5EH
x4+ // {EHA"INC AX"HUL"ADD $1,AX"

X—= // {EFH"DEC AX"HUfL"SUB $1,AX"

if ((x&0x8)==0) // {EHTESTIEZS, Jﬁ_ﬁé,AND-I-CMPW{l_‘LF =

if (a == 0) // {EFH"TEST AX,AX". EHE"CMP $O0, AX"

a>07?2b:c // {FEHCMOV, EEHES \iwﬁg

if // {ERJIzZ/JIC/INZELZHBEEIES
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[5i% . ARMABEA,

x=y+z*8 // R/ 5/8BEES, ER—1REEO UTHAL, B2EEASEK
X=y-z*8 // SUBE%, BE] UwiEh, HERASER

X=z*8-y // RSBIES, HUBEO] IUw Ar, SEEASER

d=x*y+z // FEHREEZMLATES, BRATRBINFMTEME

d=z-x*y // FRHBEZMLSIES, BRIAFREBMIPEE

x=y+0xffff /] DML, x=y+0xff, x=x+0xff00, I EBES
x=y+0xaeff80 /] DREME, x=y+0xaf0000, x=x-0x80, f{LEEM

if ((x&0x8)==0) // {FHTSTIES, ®HRAND+CMPHITIZE

if ((x"0x8)==0) // {FHTEQIES, BHXOR+CMPRIIEHE

if ((x+y)>0) // {EHCMNIES BEEADD+CMPRIIZE
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XX GoZm Ear NILH

cmd/compile: optimize ARM64's code with MADD/MSUB

MADD does MUL-ADD in a single instruction, and MSUB does the

o\ 1Lt

similiar simplification for MUL-SUB.

The CL implements the optimization with MADD/MSUB.

1. The total size of pkg/android armb4/ decreases about 28KB,

i=~'iZI_J.Lllill'E Cmay E\.-’IF__'\..

2. The gol benchmark shows a little improvement for RegexpMatchHard 32-4

and Template-4, excluding noise.

tO=b=*c : MUL Rb, Rc, Rt0
tl=a+t0 :ADD Ra, RtO, Rt1

tl =a+ b=*c: MADD Rb, Rc, Ra, Rtl1

BRIV ES RE W N RERFF
£ R—1NER, Aitba+tbxcEEH{D
BMUL/ADD# %18%; TARMG64
FEMADDIES, H=NREEL

—RERatbrclIER ., KLk
F A& FX86.

https://github.com/golang/go/commits?author=benshi001
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XX GoZm Ear NILH

cmd/compile: optimize armé4 with indexed FP load/store

o\ 1Lt

The FP load/store on armb4 have register indexed forms. And this
CL implements this optimization.

1. The total size of pkg/android armb4 (excluding cmd/compile)
decreases about 480 bytes.

2. There is no regression in the gol benchmark, the test case

GobEncode even gets slight improvement, excluding noise.

var array float32[]
address = base + index
temp = *xaddr

- ADD Rb, Ri, Ra
- FMOVS (Ra), Fx

var array float32[]
temp += x(base + index) : FMOVS (Rb)(Ri), Fx

MEEFR—NE R, SELITE

Hb 31k (%ﬁéﬂ%ﬁhﬂmn%%l) . SRIFIEE
NF, HMEEIES, MARM6GAEENATF
?‘éé\ﬂuﬂﬁt@%%f@iﬁm%%Hﬁt%%o

https://github.com/golang/go/commits?author=benshi001
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runtime: use hardware divider to improve performance

The hardware divider is an optional component of ARMv7. This patch

L

detects whether it is available in runtime and use it or not.

1. The hardware divider is detected at startup and a flag is set/c
according to a perticular bit of runtime.hwcap.
2. Each call of runtime.udiv will check this flag and decide if

use the hardware division instruction.

A rough test shows the performance improves 4@-50% for ARMv7. And

the compatibility of ARMvS/vE is not broken.

1 BEH R ER BRI BREE L,
B M BEER FH40%;

2R ARMVSFIARMVG L {E
Bk ARMVT _E1{E BRE 1R

R BHE, 7SN Y s AR
Fx FERRESLIN,

https://github.com/golang/go/commits?author=benshi001
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. N .;_: A L ) ol
TST Ra, Rb; 64K 4
benshil01 commented on 18 Jul 2018
The follow go code should cutput 1, but wrengly to 100,

package main
import "fmt"
/fgo:noinline
func ssafa, b uinted) uint32 {
if uint32{a)&uint32(b) == 8 {
return 1

return 1889
func main() {

fmt.Println(ssa({0x000000FfoE0E0008, 2xDE0DEA320000E304) )
b

only arm&d is affected. other archs are right.

TSTW Ra, Rb; 32frfrhitis4

cmd/compile: fix an armé4's comparison bug

The armé4 backend generates "TST" for "if uint32(a)fuint32(b)

which should be "TSTW".
fixes #2438

Change-Id: I7d64c3@e3aB48b43486bcdl8ecalele?5aaa4857
Reviewed-on: https://go-review.googlesource.com/124637
Run-TryBot: Ben Shi <powermanlst@l63.com>
TryBot-Result: Gobot Gobot <gobot@igolang.org:

Reviewed-by: Cherry Zhang <cherryyzfigoogle.com>

P master © gol154 . gol.11beta?

‘ﬁ) benshi001 authored and cherrymui committed on 18 Jul 2018

https://github.com/golang/go/issues/created_by/benshi001
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s BEGoEFETILE, EFARKBRE

* IRARIN: EIEDTIS KRB ENERIAT

* IRAATD: EBEBX DT KB E IR =

* IRHAY: FinE RENXTERIEZERANERZNSNE
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« EmllB S HIDSL (Domain Specific Language)
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Medern Compiler Implementation in C
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s T E—E CEKIE RIS F7 [a) /s /R Bk
s FEIZER KA owner, SEZXAR

« MiEEissueFTi5: https:.//github.com/golang/go/issues/
« MTODOFHEE: cd go/src/ & grep "TODO" * -ri
o MDA H 1
s SHEES/TEMXTLL
o B, FrIRIL o)A
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= https://golangcn.org/
( Golang China Contributor Club

If you have more than about 10 CLs are merged in Go repo, you can send an email to apply for membership.

You can also get an email account with the suffix @golangcn.org forever. Read more...

Members:

Bacokun Lee (bk@gzolangcn. org) joined in 2019

Ben 5Shi (benshi®@zolangchn. org) joined in 2019
Changkun Ou (changkun@zolangchn. org) joined in 2020
Choleras Hu (cholerae@zolangcn. org) joined in 2020

Famhie Thang (fannie. zhang@zolangcn. org) joined in 2020

Meng Thuo (mzh@zolangcn. org) joined in 2019

Shushan Chai (chai20l0@zolangcn. org) joined in 2020
¥iangdong Ji (xdji@zolangch. org) joined in 2020

GOPHER CHINA 2020
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GO

7 X FRIIA ST

Hope you can join us - confirm participation via this form.

Go Contributor Summit Registration

As a valued member of the Go community, we invite you to attend the Contributor Summit hosted at
GopherCon San Diego. It will take place on Wednesday July 24th from 9a - 4p at the Mariott Marquis San
Diego Marina. This event *does not* require a GopherCon ticket and is separate from other GopherCon
activities.

The contributor summit is an opportunity for members of the community to gather together, discuss issues,
and get face time with some of the Go core team.

#go core teamF g XSS

GOPHER CHINA 2020
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GOB AXNERIAD

Go  go-approvers

go-approvers  sece

People who can edit issues in the "go”

repo.

79 members

e 669

B 79 members A3 O child team members

Ben Shi benshi001

W I'm interested in Go & LLVM.
LTy

E.'l Tianyin, China.

E: AL Member of golang/go-approvers

Member of Go, and 2 more

Ben Shi benshi00i

HEHgoE it B ERAZINR

GOPHER CHINA 2020
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GO %_' J\q Xt,l-;az E,\] -I'Aﬂ- lan Lance Taylor K{EHEE=T

Goj% 5 # i A7)

Recommendation

The official “go/*” packages are important components of the Go
programming language’s tools for analyzing Go programs. They
are a core part of programs like gofmt and go vet. Understanding
these packages not only improves a gopher's programming skills,
but can lead to building embedded scripts based on these
packages.

e B HRIEESTREFERR 2K

Both Shushan Chai (chai2010@github) and Ben Shi
(benshi001@agithub) are Go contributors, who have made many
good commits to Go's master branch.

This book authored by them introduces the functionalities and also
analyzes the implementation of the “"go/*” packages.

| recommend that Chinese gophers read it and benefit from the

content. What's more, | hope more Chinese gophers will make
contributions to Go after reading it.

L] N ‘Il 2 % ——
wapy P spdew TR F W
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