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FPGASs in 2032: Challenges and Opportunities
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Agenda

A Pre-History: Our Future from our Past
A How Specialization Changed Us

A Why Research Matters

A Happy Mistakes

A Owning the Problem

A Looking Ahead



Meta Agenda

AlInsights from the past
AProblems vexing us now

AFuture challenges and opportunities



1978: Birkner, et al @ MMI

In 1978:
The first FPGA
conferences
remain 14 years
In the future.
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Early 1980s: Digital Explosion

A 16-> 32 Kb DRAM

A Dense, Switching Power Supplies

A VLSI Multipliers

A Monolithic Video ADCs and DACs

A 100s of 74series SSI TTL

A CPLDs and ROMseminate

AMickl YR . NA O]l -Bidedf AaKS
Microprocessor Design



arly 1980s: ROM and EPROM
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~1983: PALSs are Mainstream

A Technology FUD displaced fnpof points

A Reduced timeo-market

A Enabled postponing logic design decisions
A Less board rework

A Increased density over SSI

A Productterm innovation
I Karnaugh map challenge
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Mid-1980s
A Sas ¢S 1y26X

A. dzi F LILINBSOALFUOS UKS &)
I A new cycle of technology FUD

I Many of the same PAL values, amplified
AAnd more: most notably SRAM, not OTP

FTYFNY Il dzZAK YI L) 22®1] & & NIb ¢
AThe birth of spatial programming
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A Allegedly heard circa 1985
I Still seven years to an FPGA conference

A Small engineering teams divided:
I S/W team: @&odes and OSs
I H/W team: KMaps and PIPs
I System/ApplicatiordDomain team: Help!!!

1987: Eli Lilly gets FDA approval for Prozac. Coincidenc
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Enough History

A Patterns Repeat

A Local, firstorder predictions are often more
reliable than a random guess

A Appreciate the Failures as well Successes
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Seque: Today

A Hooray for us
A Indisputable Value of FPGA in Industry

A Synergyc whole worth more than the parts
I Architecture
I Implementation
I Time to Solution
I Specialization
I Density



Architectural Specialization

AASI LIS 1 &a{SI 2F DI OS:
AFPGA LIS 1 K[{!Stta é¢2 T

A Functional Heterogeneity matters
I BRAM, DSP, and SERDES changed FPGA
I Trimberger FPL 2007 Keynote
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Why Research Matters

A Burning need for quantitative measures

A Liketo-Like comparisons are needed
I Especially between technology choices

A As Engineers, if nothing else, we can measure!
Al Sf LJA dza RSOARSY aLa
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Happy Mistakes

A Turn cycles on everything more quickly
A Simulate, Compile, Verify (repeat, automate)

AlYONBYSYuUlf 04Sada LINP.
to ratchet process forward
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A Agile
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A As you do this; engage your peers
A Automate your work so it can live on without you
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