A TUDOMANYOS KUTATASOK KIBONTAKOZTATASA
A PAZMANY PETER KATOLIKUS EGYETEMEN
TAMOP-4.2.LB-11/2/KMR-2011-0002

SZECHENYIPLAN

Virtual and Physical Cellular Architectures for Kilo-processor Chip Computers - a few prototype platforms .
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A new era in computing starts ...but it also doesn’t scale terrible well.

On-chip interconnect latency

* NOT just parallel
* NOT using the present algorithms

* NOT massaging the nanoscale devices to repeat the functional primitives of CMOS building blocks
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* There are NO efficient design tools ; 20 -
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Key: understanding spatial-temporal algorithmic dynamics = w[:de:::lo::] °
Cellular Wave Computers: one way of thinking » “For a 60-nanometer process a signal can reach only 5% of the

die’s length in a clock cycle” [p. Matke (Texas Instruments), IEEE Computer Sept. 97]
« Shift from function-centric to communication-centric design

1.CELL Broadband Engine Architecture (CBEA) and high-end supercomputer
==> Power7: 2010

* Heterogeneous, multi-core CELL Multiprocessor chip
- 241M transistor, 235mm?2 g
- 200 GFlops (SP) @3.2GHz
- 200 GB/s bus (internal) @ 3.2GHz
- dual XDR controller (25.6GB/s)
- two configurable interfaces (76.8GB/s)
* Power Processor Element (PPE)
- General purpose processor
* Synergistic Processor Element (SPE)
- SIMD-only engine
- fast access to 256K B local memories
- Globally coherent DMA to transfer data
 Racks, cabinets, PetaFlops systems

48 TA processors in cellular communication scheme

2. Many-1 Ok—proessrs in FPGA

Xilinx Virtex-5 FPGA architecture 7. B1-1 camera computer
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4. Visual Microprocessor w/ mixed mode cellular processor array 9. Viscube 3D architecture

Sensor layer (320x240)

Pixel
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EyeRIS camera computer
Eutecus-SZTAKI-Anafocus

25k processors with optical

SENsors 1 bit/pixel 8 bit/pixel
(mask) (gray value)
1000 frame per sec ROI parallel
80 gr ONR Grant
Proc.
parallel
Eye-RIS v.1.2 AnaFocus Ltd. Eye-RIS v.2.1
ROI
5. Digital Cellular Sensory Computer: XENON V3 10. Programmable Optical Analog-and-logic Cellular (POAC) computer Laptop version
XENON V3 :::(ae ! (:fe : i::rl) Photo of the ASIC processor layer: Templat.e Correlation
architecture ; = (program) input (output)
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MUX ADC :
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Topographic sensor-processor arrangement . EUTECUS, Inc.
(integrated InGaAs/InP sensors are not shown - - proprietary

in the photo)
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