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Lessons Learned from Fugaku ]
¢ Positives: proper project vision and management
« General purpose low power CPU w/good FLOPs and high BW
. Arm ecosystem extremely important, for programming, tools, & apps
« Aggressive R&D+adoption of new (risky) technologies: on-
die HBM2, Embedded ~400Gbps partially optical switchless
interconnect, mainframe RAS, low power etc.
+ Co-design and co-working at (inter-)nationally
« Some evolutions to cope with massive parallelism (K=>Fugaku)
. Addition of modern architecture features e.g. FP16
e Shortcomings: lack of widespread commercial adoption
+ Co-design: focused too much on target app optimization (only)
« Immaturity of software stack esp. compilers & libraries w/SVE
« Still too focused on classic HPC for industry & cloud adoption
» Failed to look at modern apps: data, Al, entertainment, mobility
« Failed to ‘deprecate’ classes of algorithms towards Post-Moore
¢ What elements can we learn for sustained perf. improvements
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Single In core Global Coherent Non-Coherent Local Transistor

Core MIMD SIMD SIMD Cache Cache memory efficiency
CM-2 - - - v - - v 30%
llliac IV - - - v - - v 7%
Cray-1 v - - - - - - 6.5%
Intel i860 v - - - - v - 6.5%
PEZY-SC - v - - - v v 2.4%
NVIDIA A100 - v - v - v v 1.7%
Fujitsu A64fx - v v - v - - 1.3%
Intel Skylake - v v - v - - 0.8%
Intel P4 v - v - - v - 0.3%
Intel Core2 - v v - v - - 0.08%
SW26010 - v v - - - v -
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Data Engine Die to Die Interconnect
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