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ClearSpeed Introduction

Å Founded in 2002 we are a UK company, based in Bristol, 

with offices in San Jose, CA and Tokyo

Å We are driven by the principle that to deliver HIGH 

PERFORMANCE you have to deliver HIGH POWER 

EFFICIENCY as systems become more space, power 

supply and cooling constrained

Å Therefore we deliver the Worldôs most power efficient,

high-performance processors, with supporting 

subsystems, software development tools, libraries and 

applications

Å We provide solutions for both the High Performance 

Computing (HPC) and embedded systems markets

Å Partnering with HP, IBM, SGI, Sun and other OEMs to 

deliver accelerated systems
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ClearSpeed accelerator overview
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Å Architecture designed for Coarse-

Grained Data Parallel Processing:

ï Achieves high performance, low power

ï Multi-threading enables asynchronous, 

overlapped I/O with compute

ï Scalable array of many Processor 

Elements (PEs)

ï Includes enterprise-class reliability 

features necessary for HPC, such as 

Error Correcting Codes (ECC) on 

memories, spare PEs etc.

Å Programmed in an extended version 

of ANSI C called Cn:

ïRich expressive semantics  

ï Single ñpolyò data type modifier

ClearSpeedôs accelerator architecture
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Processing Element (PE) architecture

ÅMultiple execution units per PE

ÅFloating point adder

ÅFloating point multiplier

ÅFixed-point MAC 16x16 ­ 32+64

ÅInteger ALU with shifter

ÅLoad/store

ÅHigh-bandwidth, 5-port register file per PE

ÅFast inter-PE communication path (swazzle)

ÅClosely coupled, ECC protected SRAM for data

ÅKeeping data close is key to low power

ÅPer PE address generators & DMA (PIO)

ÅComplete pointer model, including  parallel 

pointer chasing and vectors of addresses

ÅKey for gather/scatter and sparse operations

32 & 64-bit
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Å Processor Cores:

ï 192 Processor Elements (2x96)

ï 96 Double Precision GFLOPS

ï 250MHz

ï Error Correction (ECC) on all
internal memories for reliability

Å Also includes:

ï Integrated PCI Express x16

ï 2x integrated ECC DDR2 
memory controller + scrubber

Å Design details:

ï IBM 90nm process

ï 256 million transistors

Å <10W typical, 12W max

Å Launched at ISC08

Å Available now

The CSX700 ïñCallanishò
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The ClearSpeed AdvanceTM e710 & e720 accelerators

Å Enterprise-class HPC accelerators

Å Designed to fit into existing 1U & blade servers
ï Low power consumption of 25W max, small, light, passively cooled

Å Designed for high reliability (MTBF)
ï All memory is error protected; no moving parts (e.g. fans) are required

Å 96 Double Precision (D.P.) IEEE 754 GFLOPS peak

ï ~4 GFLOPS per watt Double Precision

Å More than 2X the GFLOPS/$ compared to previous gen.

Å Launched at ISC08, available now
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The ClearSpeed Accelerated Terascale System

Å Enterprise-class reliability ïerror correct/detect on all memories

Å 1.152 TFLOPS double precision (64-bit) in 1U

Å 12 AdvanceÊ e710 accelerators 

Å 24 GBytes of DDR2 DRAM with ECC

Å 96.0 GBytes/s of DRAM bandwidth

Å Only 400 watts typical power consumption

Å Two PCI Express x8 connections to the host (up to 3m long)

Å Up to 41 TFLOPS double precision in a single rack (peak)

ï From 36 CATS-700 1U nodes

Å 10X greater performance than the fastest dual socket quad-core 
servers (3GHz x86) at the same power consumption

CATS-700 launched at ISC08, available now
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Å Reliable acceleration

Å ECC on all memories, on- and off-chip

Å From 18 CATS-700:

Å 20.7 TFLOPS double precision

Å 432 GBytes of DDR2 with ECC

Å 1.73 TBytes/s of DRAM bandwidth

Å 7.2 KW typical power consumption

Å From 18 3GHz quad core hosts:

Å 1.8 TFLOPS double precision

Å 7.2 KW typical power consumption

Å 22.5 TFLOPS double precision total

Å 14.4 KW total power consumption

Å No silent software errors


