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HPC Technology and its Application to
Al and Quantum Computation
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(Large-scale casuval discovery, Quantum simulator)
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Japanese LLM training using large-scale parallel computing
technologies
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e }5/Z (validation loss)
e EF VDK IURLICKDIFE(IH L
o 7JIJUX AR I X (Random Data Packing)3fEER LICKITS

® BERT-3.9bDinE(CHRABEZIZEN

Consumed Execution
Trial # Batch size | Data packing | # of GPUs Iterations| Validation loss time
samples thour]

(i) BERT-large 1,280 128,000,000 100,000 7.26
(i) BERT-xlarge 1,024 No 128 102,400,000 100,000 13.44
(iii) BERT-xlarge 1,024 ‘ Yes ‘ 128 102,400,000 100,000 13.62
(iv) BERT-xlarge 6,144 Yes 768 184,320,000 30,000 4.65
(v) BERT-3.9b ‘ 1,536 Yes 768 122,880,000 80,000 17.52
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o RSN TOLMEDETINLDFVEEZIZER
o Twitter RAT(34.65BRIDEAIF B T, BB TIEM

@ JSNLIT(Z. BERT-3.9b(C&HhTERAIBETIZR
JSNLI: BASEHROZEMARSFI—ISNLIOBARZEIR, FHEX (U TRERSINSZANIESIC. B, FE. EEATHRVVEHERIT 2R,
Twitter RA: TwitterBAGESFH DT, BB T DN RSTAT IR HTAT I RS T T & HT4T [ Z1— 8L 1% HERI I B R5RE,

Parameter | JSNLI | Tnoe’ i';::'[tlzzt‘r] # of GPU
Our BERT-large 0.6 billion  93.18 % 89.66 % 7.26 128
Our BERT-xlarge 1.2 billion 94.08 % 90.63 % 4.65 768
Our BERT-3.9b 3.9 billion 94.30 % 90.27 % 17.52 768

NICT’s BERT[1]  0.11 billion 93.26 % 89.45 % -
Shibata’s BERT[2]  0.33 billion 93.00 % 89.28 % :

[1] NICT BERT [Online]. Available: https://alaginrc.nict.go.jp/nict-bert
[2] T. Shibata, D. Kawahara, and S. Kurohashi. Kyoto University download BERT. [Online]. Available: https://nlp.ist.i.kyoto-u.ac.jp/?ku_bert_japanese
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Discovery for genome using large-scale casual
discovery technologies
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High-speed Quantum Simulator accelerated by
FX700/A64FX
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Adrian Cho, Science, 2020/7/9

Superconducting quantum computers
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