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DNA of Fujitsu Processors

B AB4FX inherits DNA from Fujitsu technologies used in
the mainframes, UNIX and HPC servers
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AB4FX Chip Overview

® Architecture Features
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rpss AB4FX Features

+ ArmmvB 2-A (AArchES only)
« SVE 512-bil wide SIMD
+ 48 computing cores + 4 assistan cores”

'l T ey e dacnos

+ HBM2 J2GiB
« Tolu &0 MeshTorus
28Ghps x 2 lanes x 10 pods
« PCla Gen3 16 lanes
® Tnm FinFET
+ B.TBEM ransistons
+ 554 package signal pins
® Peak Performance (Efficiency)
+ »2 TTFLOPS 009 g0oaemwm)
* Memory B 1024GB/s (~B0%@mueam Trag)

B AGAF XA IBE S
AB4FX Core Pipeline

B AB4F X enhances and inherils supenor features of SPARCE4
+ [nherits superscalar, out-0d-order, branch prediction, elc.

« Enhances SIMD and predicate operations
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& Four-operand FMA (tE 51 2FMA4) .
Gather/Scatter. Predicated Operations.
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B Collaboration with Arm to develop and optimize SVE for a wide range of applications
« FP16 and INT 188 dot product are infroduced for Al applications
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B Extremely high throughput
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Four-operand FMA with Prefix Instruction s Level 1 Cache Fufirsu
B MOVPRFX as a prefix instruction ® L1 cache throughput maximizes core performance Lo
m For SVE, four-operand ‘FMAA” requires a prefix instruction (MOVPRFX) followed by u Sustained throughput for 512-ba wide SIMD load —— et
destructive 3-cperand FMA3 -muwslmmmmwmﬂ rr—
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 “Combinad Gather” mechanism increasing gathar throughput
« Gather processing i imporant for real HPC applications
- ABAFX introduces “Combined Gather” mechanism enabing 1o returm up 1o bW consecutive

B AB4FX implementation for MOVPRFX
8 AB4FX hides the overhead of its main pipeline by packing MOVPRFX and the following instruction
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B AGAFXZIEFMAL, EFMASE A E, #EEMATEEHBE:EHE B ABAFXRILIERFRLT, MMA TSR “Combined Gather” #3814,
Many-Core Architecture wiss  High Bandwidth Fujirsu

B AG4FX consists of four CMGs (Core Memory Group) B Extremely high bandwidth in caches and memary
« ACMG consists of 13 cofes, an L2 cache and a memary controller + ABAFX has out-of-order machanisms in cofes, caches and mamory controllerns
One out of 13 cores is an assistant core which handies daemon, 10, eic It maximizes the capabidy of each layer's bandwidth
+ Four CMGs keep cache coherency by coNUMA with on-chip directory —
« X-bar connaction in a CMG maamizres high efficiency for throughpad of the L2 cache | 11n Covrgmiter Cones + te
- Process binding in a CMG aiows linear scalability up to 48 cores '
® On-chip-network with a wide ring bus secures /O performance
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