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computer that changed a compute bound problem to
an 1/0 bound problem. Because the continuing
Increase Iin processor performance of roughly 60% per
year has compounded much faster than the 20% per
year of I/O rates, the problem has reversed so that I/O

performance can be the bottleneck in solving complex
ohysics problems. As these trends continue, the I/C
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A Imagine an HPC system where:

I Every disk rotation and every interconnect cycle is used to transfer
data to or from an application

I Every byte of data is validated, and if required, corrected or recreated,
just prior to any computation

I Every CPU cycle and every CPU resource is fully applied to computing
result

I Every result is stored in a verifiable, redundant fashion
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A Current fundamentals of HPC storage

A Changing the fundamentals of HPC storage
A Implementation and performance results

A Benefits of the change
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http://www.mellanox.com/index.php
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A Decrease HPC storage hardware costs
T High volume components benefit from economies of scale
i Decrease power requirements by using latest generation components

I Obsolescence ProtectionSoftware licenses can be transferred as hardware platforms
evolveg] SSLI LI OS 4AGK Odz2NNByild adaoSaid 27F oN

A Increase HPC storage performance
I Symmetrical read/write performance >2GBytes/sec per node today
A Currently @ 13% single CPU load, efficiency increasing @ 60%/Year
I 0% performance penalty in degraded mode
A Performance ofterincreasesn the presence of failed drives
A Lost data can be recomputddsterthan existing drives can deliver it

A Increase HPC network reliability
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http://www.rorke.com/index.cfm
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A Production level software, currently deployed worldwide

A Feature Rich

i CLland GUI for remote management
Centralized management console

Always at full speed, 0% degraded mode penalty

Silent Data Corruption detection and correction, partial reconstruction, fine grain cache
controls, instant RAID6 initialize, embedded LUN security controls, WWN filtering and
masking, porzoning, SNMP support, IPMI with power management

I Extensive performance and reliability instrumentation with graphical display
A Supported by commercial business with active new feature development
i N+3, N+4, N+M protection schemes
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A High performance storage solutions available now

T Available on the Mellanox Cluster for remote evaluation
A http://iwww.hpcadvisorycouncil.com/cluster center_access.php

I Fully configured, préested hardware available from multiple integrators
I Site licenses with full source code, documentation and training available from
StreamScale
A Professional support and custom programming services
available now

I Highly qualified, experienced staff with deep parallel programming
experience and extensive hardware infrastructure
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A NumaRAID is a set of Linux kernel modules, commanc
line interfaces and graphical user interfaces

A NumaRAID is designed to increase the Performance,
Reliability, Availability and Serviceability of compute
and storage nodes in an HPC cluster

A By some definitions, NumaRAID transforms an HPC
cluster into a SuperComputer
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A High bandwidth storage suitable for SuperComputer
applications requires high driveount RAID systems

A High drivecount RAID systems need mudiiive data
protection (RAIDG6) for reliability

A The current high bandwidth RAID market is dominated by
single purpose, hardware based RAID6 solutions

i Proprietary hardware based Field Programmable Gate Arrays or ASI
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A Streaming increases Disk, DRAM and Interconnect Efficiency
I Minimizes lost disk rotations, maximizes transfer rate

I Minimizes command overhead of interconnect protocol stacks,
maximizes transfer rate

I Minimizes address cycles of DRAM, maximizes transfer rate
I Minimizes time and power to deliver data

A Scaling increases Compute Efficiency

I Optimized instruction selection, ordering and register usage maximize
CPU resources

I Optimized scheduling, data placement and data flow maximizes-multi
core and multiCPU parallellsm

I Minimizes time and power to compute result
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solutions
I >100:1 performance improvement over previous designs

A Eliminates hardware/software dependency for HPC Storage
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