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Diminishing Returns

Creating smaller circuitry has placed more transistors on chips but
triggered higher costs.
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Post Moore

Scaling

New materials and
devices introduced
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More Accelerators in HPC r’A-f>| m
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Fixed-Function Hardware

¢ How do we design accelerators for a wide variety of applications?
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But This Will Further Increase Cost  rreer) p
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DPA The curse of Moore® Law
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Because Complexity Already High _— ’Ji
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complexity growth

52 blocks

100% - MAP™5 -+ 250
Platform
% 90v% 1 2016 average: = owesan
« 175 IP blocks :

Q - = Instruments
- 80% + § 1200 »
m |« 80% reuse Lot <
A 70% + 110 blocks -
=i Texas {+1]
E 60% 1 Instruments 1 150 %
E 500% L 55 blocks ®
2 -1
Y 40% - - 1000
o o
BE 30% - o)
o 20% - 5008
2 | =
= 10% - 0
()]
= =
g 0% - L0

- = I L - . - - T T = Y # # i *

5 & =2 o 2 o e & 5 & & & ™ o ow - = T wn 8 ~ ®

2 2 8 8 & § R &8 R R R &R &8 8 8§ ] & 2 2 8 =8

& A R A /A

Scurce: Research Corporation, 2014 B Percent of Reuse Avg, Number of IP Blocks




-~

' A\
Frrereere ’m

Reduce Hardware Development Effort to Explore the
Specialization Spectrum with:

Open-Source Hardware

High-Level Synthesis Languages




Why Open Source Hardware? r/\f| ’J?

¢ Closed-source IP major drag to innovation

~

E High barrier to entry
E Open nature enables customization

c Create a community

¢ Shorten design cycles
E Share hardware and software stack

¢ Open-source hardware can form the basis of generators
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OpenCores cocoend] B
—

c Shows there is a large community interest

¢ Does not go far enough
E Majority are point designs

c 1190 projects
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The Rise of Open-Source Hardware j\I ]'ﬁ

The Rise of Open Source Software: Will Hardware Follow Suit?

A Rapid growth in the adoption and number of open sour ce software projects
A More than 95%of web serversrun Linux variants, appr oximately 85%
of smartphonesrun Android variants

A Will open source hardware ignite the semiconductor industry? GSA 2016




