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Power Density (W/cm®)

Current ways of doing AI are neither sustainable nor scalable
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(b) Brain Computing System



48 Years of Microprocessor Trend Data
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Original data up to the year 2010 collected and plotted by M. Horowilz, F. Labonte, O. Shacham, K. Olukotun, L. Hammond, and C. Batlen
MNew plot and data collected for 2010-2019 by K. Rupp
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Compute as the Human Brain

Digital Arithmetics
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Symbolic computing & sparse linear algebra

Analog processes in nature
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Wave-based computing & dense interconnects






Research & Field Validation
Development & Demonstration

Basic concept proven
in laboratory setting

LEVEL OF INVOLVEMENT
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Research & Development (R&D]

Product prototyping
Pilot production

Commerciali

Commercial Launch

Expand manufacturing and
supply chain, Protect IP,
Spin-out or license

Scale-Up &

Market

Robust commercial sales,

First commercial sales,
Early codes and standards
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Semiconductor R&D Public Funding Situation in Europe
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Value Chain from Semi to Cloud

Chip Package Board Drivers Runtime Cloud API  Application




Value Chain from Semi to Cloud

Chip Package Board Drivers Runtime Cloud API  Application




Value Chain from Semi to Cloud

Chip Runtime Cloud API  Application



Value Chain from Semi to Cloud

Source Code - (C++,0OpenCL, ..) Library for Fugg:;;ig;:;nutable Style
Immutable-first Memory Model Extension

(L)
Compiler / Transpiler for Akhetonics ISA
®
‘ Optical Digital Processor Emulator (Instruction Level) Emulator (Gate Level)

* RealHardware
« Final Product

+ Real-Time execution
» SAPPHIRE-0on-x86

« Enable Pre-Silicon Software Development
+ Part of the future SDK

« Verify hardware implementation
+ Realistic Benchmarking
« SystemC/ Verilator / ...
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Value Chain from Semi to Cloud

Job Queue:
H q[0] Submit
CX ql0], 9l1] Run
Measure Status
Result

Chip Package Board Drivers Runtime Cloud API  Application
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Value Chain from Semi to Cloud

Chip Package Board Drivers Runtime Cloud API  Application

Optimized route

Planned route
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Anabrid resets Moore’s law

Scaling analog CMOS for HPC
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