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Mooreôs Law ïA Quick Review



Preserve Performance Scaling With 
Emerging Technologies
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More Accelerators in HPC



Performance Share



Fixed-Function Hardware

ċ How do we design accelerators for a wide variety of applications?

Yakun S et al ñAladdinò



But This Will Further Increase Cost
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The curse of Mooreôs Law

Distribution Statement ñAò (Approved for Public Release, Distribution Unlimited)



Because Complexity Already High
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Root cause: complexity growth

Source: Research Corporation, 2014

Distribution Statement ñAò (Approved for Public Release, Distribution Unlimited)
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Reduce Hardware Development Effort to Explore the 
Specialization Spectrum with:

Open-Source Hardware

High-Level Synthesis Languages



Why Open Source Hardware?

ċ Closed-source IP major drag to innovation

Ê High barrier to entry

Ê Open nature enables customization

ċ Create a community

ċ Shorten design cycles

Ê Share hardware and software stack

ċOpen-source hardware can form the basis of generators



OpenCores

ċ Shows there is a large community interest

ċ Does not go far enough

Ê Majority are point designs

ċ 1190 projects

Ê 55 labeled ñmatureò



The Rise of Open-Source Hardware
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In all likelihood, Weddington concedes, the 

resulting technology ñwill never be as good as what 

is commercially available.ò But perhaps it could 

be made good enough ñto bring the power and 

ability to design your own IC, or microprocessor, 

to smaller and smaller groups of people and drive 

down the enormous capital requirements of an 

entrenched, dinosaur industry.ò

Similarly, Michael Cooney of Network World15 

describes the state of open-source hardware today 

as roughly where open-source software was during 

the mid-1990s ï waiting for commercial suppliers 

to provide higher levels of support. ñWhat made 

open-source software acceptable for many 

businesses was the arrival of support for it, such as 

Red Hat,ò he says, adding, ñSomething similar may 

take place with the hardware.ò

Å Rapid growth in the adoption and number of open source software projects 

Å More than 95% of web servers run Linux variants, approximately 85%  

 of  smartphones run Android variants

Å Will open source hardware ignite the semiconductor industry?  

 Is RISC-V the hardware industryôs Linux?

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

The Economics of Open-Source Innovation

GSA 2016


