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2. A64FX

1 A64FX

A64FX 13 1

OS L2

CMG (Core Memory

Group)4 L2

CMG 8MiB 900GB/s

CMG

CMG 8GiB HBM2

CMG 256GB/s

Armv8.2-A 64

SVE(Scalable Vector Extension) [4] SIMD

512 SIMD

2

2.7TFLOPS SVE
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1 A64FX

64bit,

32bit, 16bit, 8bit

64KiB L1

230GB/s

115GB/s

A64FX 6 (To-

fuD)

6.8GB/s

6

3. gem5

gem5 gem5

http://gem5.org

• (ISA)

Alpha, Arm, SPARC, x86

Armv8-A

• 2 OS

full

system(FS)

system-call emulation(SE)

SE

• CPU 1

CPU (Atomic) Atomic

CPU (Timing)

CPU

(InOrder)

CPU (O3)

Atomic O3

• 2 1 Clas-

sic

Ruby

Classic

4.

gem5 Armv8-A ISA

2016 SIMD

SVE(Scalable Vector Extension) Atomic

O3

O3

gem5 Armv8-A ISA Arm

Research SVE Atomic

O3

Arm Research SVE O3

Arm

gem5

Arm SVE O3

2018 4 10

SVE Armv8-A ISA Arm gem5

ISA

gem5 O3

A64FX

2ⓒ 2019 Information Processing Society of Japan

Vol.2019-HPC-168 No.5
2019/3/5



IPSJ SIG Technical Report

gem5 CPU Alpha 21264

A64FX

• gem5 1

A64FX

2 1 4

4

• gem5

A64FX

gem5

• gem5 1 1

A64FX

gather load

gem5

A64FX

1CMG

12

A64FX gem5

• L1 L2

gem5

A64FX

• gem5 L1 load store

A64FX 64byte x 2 load 64byte

store

• gem5 L2 L1

L1

L1

A64FX L1

• gem5 L1

A64FX

• gem5

gem5

• gem5

• gem5 L2

L2

L2

gem5 L2

• gem5 L1/L2 1

L1 L2 L2 L1

A64FX 2

2

L2/

• gem5 HBM1 HBM2

HBM1 HBM2

gem5

A64FX

• gem5 stats.txt
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stats.txt

python script

• PA

gem5

0

stats.txt PA

python script

•

• SIMD

predicate

• gem5 OpClass

OpCode

OpClass A64FX

NDA

5.

A64FX

A64FX

2018 10

5.1 1
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2

1

add 2048 y(i) = x1(i) + x2(i)

sub 2048 y(i) = x1(i) - x2(i)

mul 2048 y(i) = x1(i) * x2(i)

fma 3072 y(i) = y(i) + c0 * x1(i)

div 2048 y(i) = x1(i) / x2(i)

rev 3072 y(i) = 1 / x1(i)

sqrt 3072 y(i) = sqrt(x1(i))

f2d 4096 y r8(i) = dble(x1 r4(i))

i2d 4096 y r8(i) = dble(x1 i4(i))

d2f 4096 y r4(i) = real(x1 r8(i))

d2i 4096 y i4(i) = int(x1 r8(i))

aint aint 3072 y r8(i) = aint(x1 r8(i))

nint nint 4096 y i4(i) = nint(x1 r8(i))

anint anint 3072 y r8(i) = anint(x1 r8(i))

abs 3072 y(i) = abs(x1(i))

max 2048 y(i) = max(x1(i), x2(i))

min 2048 y(i) = min(x1(i), x2(i))

mod 2048 y(i) = mod(x1(i), x2(i))

sign 2048 y(i) = sign(x1(i), x2(i))

atan atan 3072 y(i) = atan(x1(i))

atan2 atan2 2048 y(i) = atan2(x1(i), x2(i))

cos cos 3072 y(i) = cos(x1(i))

sin sin 3072 y(i) = sin(x1(i))

exp exp 3072 y(i) = exp(x1(i))

exp10 exp10 3072 y(i) = exp10(x1(i))

log log 3072 y(i) = log(x1(i))

log10 log10 3072 y(i) = log10(x1(i))

pwr 2048 y(i) = x1(i) ** x2(i)

2

1

4

7
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3

32

Fujitsu Fotran aint, nint, anint

7

5

atan, atan2, cos, sin, exp, exp10, log, log10, power

9 28

1

L1 3/4

n iter

1000000

1

1/1000 1000

-Kfast

8SIMD

reciprocal

3

(8

10

10

-10

10 28

10 div, d2f, d2i, sign,

atan2 5 80 10

28

1.3 7.8 6.6

d2f

d2i A64FX

cos log10

10 gather load

A64FX gather load

2 1

gather load

1 1

5.2 L2

Stream Triad

1 L2

Stream Triad 4

L1 4

1 12

L2 x

y

8

A64FX

y

A64FX
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4 L2 Stream Triad

A64FX

4

10 12

12 30

L1 L2

A64FX L1

A64FX

1 L2

A64FX L2

A64FX L1/L2

12

2 L2 2 Stream

Triad

5

1 12

x y 6
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5 Stream Triad

A64FX

6

10

60

L2

L2

CMG 4 640GB/s [2]

830GB/s

[2] L2

6.

gem5

A64FX

1

28

80 23 10
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Stream

Triad

L2

L2

FS2020

9 RIST

[5]
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