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Introduction: 3V

· V1: Where are the roots?

The PLD patent in 1966 or much earlier ...

· V2: What is the essence?

The mapping ...

· V3: What is the future?

On the shield or with the shield ...

Taxonomy Impact on Research Directions

· Encouraging the classification efforts
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· Criteria vs classes vs examples

· Classes with no examples are indicative...

· Spanning the space: nonsense vs breakthroughs

 [Tartalja97]

A Classification of Reconfigurable Architectures

Reference: B. Radunović, V. Milutinović: 
"A Survey of Reconfigurable Computing Architectures, "
Proceedings of the FPL'98, Tallinn, Estonia, August 1998.

The Mediterranean Approach

· Fault-tolerance: ATHENA (∂'θi:n∂)
· Speed

· Coarse grained

· Reconfigurable network: DYONISIUS
· Fixed network: PAN (pæn)

· Medium grained

· Fixed network

· Dynamic: HADES ('heidi:z)

· Static

· Closely coupled: EOS 
· Loosely coupled: HERA ('hira)

· Reconfigurable network

· Dynamic: POSEIDON (p∂'said∂n)

· Static

· Closely coupled: HELIUS ('hi:lj∂s)

· Loosely coupled: ZEUS (zjus)

· Fine grained

· Fixed network

· Dynamic: ARTEMIS ('a:timis)

· Static

· Closely coupled: DEMETER (di'mi:t∂)

· Loosely coupled: HEPHESTUS (hi'fi:st∂s)
· Reconfigurable network

· Dynamic: APOLON (∂'polon)

· Static

· Closely coupled: PERSEFONA (p∂:'sef∂ni)

· Loosely coupled: APHRODITE (æfr∂'daiti)

Reference: http://galeb.etf.bg.ac.yu/~bokir/reconf/index.html

Issues of Importance

· Needs create bottlenecks

· Bottlenecks create investments

· Investments resolve existing bottlenecks

and immediately create the new ones!

· Science narrows the bottlenecks

· Economy widens the bottlenecks

· What is more important?

· Important reference: IEEE D&T, Winter 98 

Overhead vs Generality

· Each application carries its cross:

Scratches are visible!

Application needs....

· There is no free lunch:

Still, some lunches are less expensive!

For instance, it is possible to trade-in brain for VLSI area...

· Trend:

Moving from computing to communications!

Inertia...

How Much Logic per FPGA Logic Block?

FPGA = ProgrammableLogicBlocks + ProgrammableRouting

Speed (FPGA) = fS[Architecture(LogicBlock)]

Density (FPGA) = fD[Architecture(LogicBlock)]

Speed (FPGA) Speed (MPGA)

Density (FPGA) Density (MPGA)

Conclusion
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WANTED

New Logic Block Architectures

Candidates for Mutation:

LookupTables (LUTs)

Groups (Daltons)

Clusters (Jesse James)

FlipFlops (Butch Cassidy & Sundance Kid)

Improvement Effort Needed:

10% - Suur Munamägi (318m)

double - Mount Everest (8848m)

closing the gap - ...

The Tale About LUTs

Note: SRAM-FPGA=f [LUTs]

What you buy?

LUT implements any function of its inputs

What you pay for?

30:1

I/O[LUT]=f(Xn)

Solution: Clusters of smaller LUTs

but...

Note: Routing now becomes more complex!

Questions About LUTs:

1. Optimal number of inputs per LUT?

2. How to change the routing architecture around LUTs?

3. Optimal number of LUTs per cluster?

Answers by Rose in 1990:

1. Optimal = 4-input LUT (most area-efficient)

2. A LUT + an FF = Logic Block






...supporting both combinational and sequential functions

[image: image5.png]»

—»  4-input
inpus %] looky|
= tablep Clock—»]

D
flip-flop

»Out




3. N*BLE + LocalRouting(N+I) = LogicCluster

Extreme vs Compromise:

Fully connected:

Any BLE output to any BLE input

Altera 8K + 10K

CAD tools easier to develop

Almost fully connected:

Xilinx 5200

Big issue at ISCA-98: Power savings

Reduced connect may mean full performance

  for lower complexity and power

Pros and cons?

Extreme solutions are never optimal!
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