There's STILL
plenty of room at

the bottom!
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“There's Plenty of Room at the Bottom”
An Invitation to Enter a New Field of Physics

Rearranging atoms, Micro-
machines, Chemical
synthesis, Micro-antenna
arrays
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Company History:

 Founded in 2008 by processor design team from Analog Devices
 [Coprocessor / manycore / DSP / multicore / accelerator / cpu] company
 Shipping 16-core 65nm product since May 2011

o Sampling 64-core 28nm product since July 2012

 Launched Parallella open computing platform in October 2012

Notable Achievements:

e 4 chips on < $2.5M in raised capital
50 GFLOPS/W demonstrated at chip level
28nm 64-core product only 10mm?
Architecture scales to 1024 CPUs on-chip
~$2M in revenue so far (~break-even)
~5,000 customers .
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Technology

DSP

Manycore

Process

40nm

28nm

Programming

C++/Asmbly

Area (mm”2)

108

C/C++

Chip Power (W)

22

CPUs

8

Max GFLOPS

GHz * Cores

L1 Memory

Efficiency is
everything
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Coprocessor to
ARM/Intel CPU 25mW per core C/C++ programmable
=

»




MODEL#1

TASK QUEUE MODEL
e Great for up to 2GFLOPS
e Supports standard C/C++
» “Cloud on a chip”

\.

4 MODEL #2

DATA PARALLEL MODEL
» openCL programmable
« Easy integration of C/C++
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\° openMP roadmap
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The Future is Open HW Platforms!
Y2000 Model Y2012 Model
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Open (and free”):
e Documentation

SD CARD

Gb Ethernet

* Board design files _—
 Drivers S—
 Software Tools 1GB LPDDR
Accessible (NO NDAs!) UART
$100 entry point
~4000 devs signed up in 4 weeks

1GB SDRAM

GPIO

ZYNQ7010

2.4GBfp Programmable

1.4GB/s




(1992) (2012/2013)
Connection Machine 5 Parallella Board

GPIO

1GB SDRAM

GPIO 4

p

100 GFLOPS 100 GFLOPS
100 KW 5 W (20k X)
$10M | $200 (50k X)




iPhone4s
~58mm
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What if your
smartphone
disappears?

>1M X Volume Reduction
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What if
Exascale Costs 1 Exaflop

. we start
Impractical? Processor Only

, 2P
OVer:: Costs (65nm)
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$10,000

Per Product SOC R&D Costs
What if you

could do a

28nm chip for

$100k?




TRENDS THAT WILL SHAPE THE
FUTURE OF COMPUTING

Efficiency ] [ Locality, Integration

New Memory Hierarchy Redundancy

Parallelism [ Programmability

Distributed Architectures [ Ease of Use

Thermal Balancing [ New Algorithms
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TRENDS THAT WILL SHAPE THE
FUTURE OF COMPUTING
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16K CPUs
1MB/core(3D)
0.2W-20W
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1024 CPUs
32KB/core
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Open
Heterogeneous
Massively Task-Parallel
Efficient Y.

~

Rebuild the computer ecosystem
Rewrite billions of lines of code
Retrain millions of programmers
Rewrite the education curriculum/
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