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(.) Premature optimization

is the root of all evil

Donald lf_rvin Knuth ,,


#

M ANHIEE R (arm64FEE)

e AES hashmap ~ 6x R
e Linux vdso syscall ~ 3x
e Md5 ~ 2x — Go1.11
e Chacha20 ~ 3x

e Duffcopy ~ 1x -
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RE{1894L1E (arm64FEH)

SHA256 performance test (MB/s)

1400

1000

BenchmarkHash8Bytes-64 BenchmarkHash1K-64 BenchmarkHash8K-64

B ¥ sha2561L1t
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RE{1894L1E (arm64FEH)

John Graham-Cumming "

' @jgrahamc m
Me to @thecompler: what did you do
last week?

Him: | optimized all of the #golang
crypto library for ARM and submitted it
upstream for Go 1.11

Me: How much faster is it?

Him: RSA is 20x, GCM is 15x, p256 is
18x faster

12:08 AM - 25 Apr 2018

Vlad Krasnov RSAfL1E



#

Bx

o EAHAMNA

o LHiBiE

e Demo
o EAXREF
o debug
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NG BEIR 2

o FHIMELE
® 3:': *mﬂz
o TEMHNNE
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LN | g |
1.1 BxE
° )% — 1OX'|§EﬁE-FB§ Latency Comparison Numbers (~2012)
\ L1 cache reference 0.5 ns
g ‘lJ/ % Wﬁ Branch mispredict 5 ns
PY X‘T%i‘mi.lt L2 cache reference 7 ns
Mutex lock/unlock 25 ns
Main memory reference 100 ns
Compress 1K bytes with Zippy 3,000 ns 3 us
Send 1K bytes over 1 Gbps network 10,000 ns 10 us
Read 4K randomly from SSDx 150,000 ns 150 us
Read 1 MB sequentially from memory 250,000 ns 250 us
Round trip within same datacenter 500,000 ns 500 us
Read 1 MB sequentially from SSDx 1,000,000 ns 1,000 us
Disk seek 10,000,000 ns 10,000 us

Read 1 MB sequentially from disk 20,000,000 ns 20,000 us
Send packet CA->Netherlands—>CA 150,000,000 ns 150,000 us
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1.2 FITIRME

o [EIFFRIAT(g]
o HIZHIHIE
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1.3 AR INE -

o FEEHIF < 10x
o TEHIET > 16X
o EHEMER
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1.4 BRI

/UZ.’J/\H-’—:»'_-
o HTIE - —RL, MEAATITE

o EE#H]DL _
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1.5 RFRNEFES

HESHMEER—
TEXT = A[#4THHS
DATA = H+2BRT=

frame = S E+IEETEIRE

1
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1.5 BBFRNES

HmESHMEF—E
TEXT = AJ#ITHEE
DATA = f+2FT=

frame = ERESE+I[GETEIE
stack = Go fEzR/{EE5AH

11l
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Plan 9 from Bell Labs
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2. GoLmIBETF =

o HEHWMFRILEEES

o AT & T X (EEIA)
o IES S#H XN B¥r (N=0...3)
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2.1 ;LB L pIF
15 addBR# 3%1E Rk JCREiE

func add(a, b int64) (c int64) {

c =a+b

return c


#

2.1 ;LB L pIF

func add(a,b int64) (c int64)

v
TEXT eadd(SB)
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2.1 ;L RmigiE B+

func add(a,b int64) (c int64)

SR dRer
X 25T RS il
v IR
TEXT eadd(S (static base)
=
HIFCdREs

%I

iz;'é&.uh 1Zﬁ&TEXT
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2.1 ;LB L pIF

func add(a,b int64) (c int64)
0

8

16

TEXT eadd(SB), $24 3% 8 =04

\/ 2454
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2.2 BF1Kh

JH
<«
5
BN
-+

1l

TEXT -add(SB),$24
MOVD a+0(FP), R1
MOVD b+8(FP), R2

ADD R1, R2, R3
MOVD R3, c+16(FP)
RET


#

2.2 {5l F A AR N
TEXT -add(SB),$24 FP (Frame Pointer)
MOVD  a+0(FP), R1 FRmitE £t
MOVD b+s(FPN§ﬁ¢§mﬁﬁ%ﬁﬁ
ADD R1, R2, R3
MOVD R3, c+16(FP) 0

RET
8

16
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2.2 Bl FHERDiHEE h

TEXT -add(SB),$24
MOVD a+0(FP), R1

ADD R1, R2, R3
MOVD R3, c+16(FP)
RET


#

2.2 BIlFHHD 1 fF

TEXT -add(SB),$24
MOVD a+0(FP), R1
MOVD b+8(FP), R2

MOVD R3, c+16(FP)

RET


#

2.2 Bl FHERDiHEE -

TEXT -add(SB),$24
MOVD a+0(FP), Rl
MOVD b+8(FP), R2
ADD R1, R2, R3
MOVD R3, c+16(FP)

RET o
return HEE
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2.2 BIlFHRD 1 fF

TEXT -add(SB),$24 1R 18] B2 X7 IE 2
MOVD  a+0(FP), R1
MOVD  b+8(FP), R2

ADD R1, R2, R3
MOVD R3, c+16(FP)
RET


#

2.2 BIlFHRD 1 fF

TEXT -add(SB),$24 AACHRE § 24iE4]
MOVD  a+@(FP), R1 c=a+b
MOVD  b+8(FP), R2
ADD R1, R2, R3
MOVD  R3, c+16(FP)
RET
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2.3 JC4mfitit B #r

o BMRE
o JFFITIRIE
o T {4 ANE
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2.3 BLIEE

func memmove(dst, src []byte)



#

2.3 BLIEE

func memmove(dst, src []byte) o EHTEAET
o Limin/Kk

o AL

IR B


#

2.3 BLIEE

TEXT -memmove(SB),$48 o FEWMZE Fan
// ¥kt src, dst, length o LiEEmikL:
LDP (src), (RO, R1) o NLIERIE

LDP 16(src), (R2,R3)

STP (RO,R1), (dst)
STP (R2,R3), 16(dst)
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>IL'J+

2.3

-50.00%

g‘él:
A

4096

2048

1024

512

256

128

64

32

16

15

14

13

12

-5.07%l1
-15.89% 10
-22.15%

-8.17%

S P NWH OO N OO

74.03%
37.34%
15.92%
28.69%
20.20%
11.37%
3.52%

9.30%
47.28%
32.44%
4.87%
48.53%
13.38%
2.60%

.00% 50.00% 100.00%

188.42%
181.93%
208.42%
200.24%
168.17%
158.12%

200.00%
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2.4 FITIR/E

func vadd(dst, src [Juint8) {
for i1, s := range src {
dst[i1] += s

}



#

Demo
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2.4 FITIE{EING

e build tagXx 53 0S/F & (x_linux_armo4.s)
o JMix/benchmarkiEEE



#

2.5 nfaldebug

gdb B R R
F 2R

Run(r) iZ{TiEF

Break(b) X4 4&:4T75 s

Next(n) F—17
Info Register (i r) HF#% EEHEF=NE
eXamine (x) Hiilt/FFa... EERNFLHIE
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0&A



S5 sixd

e Go ARM64E1HeELIE BT
o ENIEF AEIZANERIIEIR Jeff Dean
e plan9 assembly ST &= fiZ4T Xargins

e Golang build Doc

o demo HEEE
e demo JR{HY



https://www.slideshare.net/linaroorg/optimizing-golang-for-high-performance-with-arm64-assembly-sfo17314
https://gist.github.com/jboner/2841832
https://github.com/cch123/golang-notes/blob/master/assembly.md
https://golang.org/pkg/go/build/
https://asciinema.org/a/183702
https://gist.github.com/mengzhuo/b1a8c06947788200256ac151619b4a2c

