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@ Hot Chips 2020, Day 1
BmITyv>a>Ba—Fa>d&td
® Xuantie-910: Innovating Cloud and Edge Computing by RISC-V, Alibaba

® A technical overview of the Arm Cortex-M55 and Ethos-U55: ARM's
most capable processors for endpoint AL

® PGMA: A Scalable Bayesian Inference Accelerator for Unsupervised
Learning, Harvard University
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® NVIDIA’s A100 GPU: Performance and Innovation for GPU Computing
® The Xe GPU Architecture, Intel
® Xbox Series X System Architecture, Microsoft
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@ Hot Chips 2020, Day 2

BFPGAEU I I FaSTIT—FFIOF v
® Agilex Generation of Intel FPGAs
@ Xilinx Versal Premium Series
® Compute Substrate for Software 2.0, Tenstorrent

By hD—F2TEDFHE AT
® Tofino2 - A 12.9Tbps Programmable Ethernet Switch, Intel/Barefoot
® Pensando Distributed Services Architecture, Pensando
® The DPU: A New Category of Microprocessor, Fungible

® High-density Multi-tenant Bare-metal Cloud with Memory Expansion SoC
and Power Management, Alibaba
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@ Hot Chips 2020, Day 2
BB (ML) L —=>0
® Google’s Training Chips Revealed: TPUv2 and TPUv3
® The Second Generation Cerebras Wafer Scale Engine, Cerebras

® Manticore: A 4096-core RISC-V Chiplet Architecture for Ultra-efficient
Floating-point Computing, ETH Zurich
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@ Baidu Kunlun - An Al Processor for Diversified Workloads, Baidu

@ Hanguang 800 NPU - The Ultimate Al Inference Solution for Data
Centers, Alibaba

® Silicon Photonics for Artificial Intelligence Acceleration, Lightmatter
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@ Hot Chips 2020, Day 1
Bo—-JOtwvt
@ Next Generation Intel Xeon(R) Scalable Server Processor: Icelake-SP
® IBM’s POWER10 Processor

@ Marvell ThunderX3™ Next Generation Arm-Based Server Processor
® The 5.2GHz IBM z15 Processor
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® AMD Next Generation 7nm Ryzen(TM) 4000 APU
® Inside Tiger Lake: Intel’s Next Generation Mobile Client CPU
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P33

(@ Power management IC
Quick charge IC
@ Smart audio amplifier
) LTE RF transceiver

® Low power IMU

) Processor & mobile DRAM

8 32 GB Universal Flash Storage
Pressure sensor

D Audio codec
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® Google Phone: Pixel XL Board OINITDINRTHOIA>E1—YDEARIES
https://www.ifixit.com/Teardown/Google+Pixel+XL+Teardown/71237
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Memory
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AH WA 1/0 interrupt
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Interrupt
controller

A AMAZH 1/0 interrupt
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® Apple watch S1 processor

http://www.techinsights.com/abouttechinsights/overview/blog/apple-watch-teardown/
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@ 1993: Main-frame CPU “PXB1” 800nm 40MHz
W 40MHzI ET(EFF+ v = 2 (FAFXR Cache is essential above 40MHz.

e A>T /AR - A E1—-SHEDAH
B JOtwvt (CPU) EXEUNDEE /R TS
nOtvbEXEY, TNTNEFICRAD
B LSIFv T hE&EfE(L (Moore’s law) TR&D%EZES|

o v IE&EE(L (Moore's law) MR
W CIFEARAE = F v TS = 2SS
0 OB = o0y DEIHE = Sh{EEREL
B XA YFIEEx NSO R4 = SHEED

“A 1.71 M-transistor CMOS CPU chip with a testable cache architecture”, IEEE ISSCC (1993)
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e 1)\ WafermFwf Chip=4'— ~ Gates ©1996: “M32R/D” 450nm 66MHz

W DRAMD XA > XAEUWE DRAM main memory is embedded.
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FiE

1)av-z/ Silicon wafer Fv7 Chip NOT (A42/3—4)
“A multimedia 32 b RISC microprocessor with 16 Mb DRAM”, ISSCC (1996)
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O2Ea3—F7—FFIOF v DERE wo OO0 OtwvHB D304 A
O [ SIF v TRt DR S FEE ©1999: “A camera chip with M32R/D” 180nm 90MHz

B HASEIMEAR, Built-in camera image processing.
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@ 1990: TRON “Gmicro/100” 1000nm (1pum) 25MHz ©2003: “M32R multicore” 150nm 600MHz
- i : 0 FRBL DN ILF 772 WE Symmetric multicore in a chip.
M - ; W Linux SMPZ#4E Linux SMP is ported.
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“The Gmicro/100 32-Bit Microprocessor”, IEEE Micro (Aug. 1991) “A 600 MHz single-chip multiprocessor with 4.8 GB/s internal shared pipelined bus
32EwMPU Gmicro/100), BTLYFA=5 2 (1989.7.10) and 512 kB internal memory”, ISSCC (2003)




©2018: Fujitsu “A64FX”, 7nm
M HPC E& Fugaku’s CPU chip

“Fujitsu High Performance CPU for the Post-K Computer”, Hot Chips (2018)
[R=/)(—O2E1-YEEORFE] , SAI2T1T1v D - SRFTLRREHPCT A —S 1 (2019)
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©2011: “M32R multicore” 45nm 400MHz
W ILFHR— RDRY ND—SEIERTF v o
Multiport network control chip e/ ouOOtwHi&EtDAE
i N i Nt E [EtRExIEEN] KD [REMEXSHXBEE] (C
(CPU+ LR 53X EL) X837 W OTE & TE] DRE THEED
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o JLFEUF (RAM) HRE
“An 80Gb/s Dependable Communication SoC with PCI Express I/F and 8 CPUs”, ISSCC (2011)
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©2010: Fujitsu “SPARC64 VIIIfx” 45nm 2000MHz

M High performance computer (HPC) =R K’s CPU chip
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(CPU+1RFr w21 XEYU)x8OF
2RF w1 XEY: 6M-byte
“Sparc64 VllIfx: A New-Generation Octocore Processor for Petascale Computing”, IEEE Micro (2010)
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o EEDE MR LM
W 1/—R&ED, 1CPU (5207)
W15y oH0, 384/ —R (19,96817)
W EEE155/— Rig (2,995,200,00007)

. e - [ -
=- "
48 Nodes 3 BoBs
CPU
1CPU/Node

(Bunm of Blades)

MU
(CPU Memory Unit)
2 Nodes, 2 CPUs

Rack
384 Nodes, 8 Shelves
Courtesy of FUIITSU LIMITED.
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o HEN5 = GPU. DSP (Digital Signal Processor). /(>
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e SR LDEE S EBEHLERE (OXN) ® “The Age of Robots”, Hans P. Moravec, CMU (1993) &£
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o SLADME, 1#F. #EE (General-purpose perception, manipulation and
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Figure 6: Core countends reddamond designates mul.cip module) Faure 17 Clookequency-scang rends.
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M 2010-2020: 30,000 MIPS (EE2{HAGFAORY )
o HFIHISR - RAZIBUN?
o EHMENELFEE (Accommodation learning)

M 2020-2030: 1,000,000 MIPS (EE3HAGFLADOMNRY )
o ERMUSX - HILIBWN?
e J—)LREFU>Z (World modeling)

M 2030-2040: 30,000,000 MIPS (Z4tAURAOMRY ~)
o AUSR
o A - #Eim - Eim{t (Reasoning)
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o SEaE LD [EE | ®“When will computer hardware match the human

1 BERENRERDE brain?”, Hans P. Moravec, CMU (1997) KD

o LSIF v JEERIMOMMME = HEEHIEA, FvIT I NElE
o SR/ A TSA AU = ZEALICIRT (/A TS5 >) \F— )
I A5 40IE
o BHILF = WINLICIRFE (/A TS51>/\F—R)
o EEMLF = WHTOIS =20
o TILFRLw R (ALv RIS, SROUFN) = WHTOTS5=>0
o JILFIF (CPUNEE) = WHTOIS=>, AFIIIE0S
o TLFIDEI—F (IPE1—IHHEE) = LFILEOS
B Oty S-AE UM/ XD MEEL
o BEIEML. SEL = BEEY - SERE

Al Thinks, Great and Small

L Y %,

Buon ’u“ “*'"';

)t S

—" |V"’ ‘ o)

. =R -
R

' = ]

4 B e
“‘"
- 1 P
“1 & @ tes




6. A Ea1—F+ 2 IEFEDILL

d>Ea1—F 4 2 TZFEDIKL huad

e —_ 1SRy KhD—D

0 Za-0O>&ZoEER (3FTR) caA>Ea—Fa>0
o XEY : Za1—-0O>WIFTRIEBRIEZDEH
o JOtvY :  SFTIANSORMBTZ1—OHFEN
o Ry hDJ—2 : Z1—O>RDEHREER '

m OS2 ONEE
o JOUS=>P=h—Z20
o JOUSh=hML—Z207—4
o EiT=#H

0 EIRGENRE
® >>4)L: GPU, ASIC, CIM?
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