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Reliability, Availability, and Serviceabillity
e Detect data errors using paurity e Checkpoint - rollback
- Panty protect all arrays = MTBF of 1e6 hours per board

— Replace 1 board per month

— MTBF of 1e8 per component
~ Parity protect buses | = Checkpoint duration ~5 minutes
e Detect control and execution errors

by replication e Recovery time ~10 minutes

— Replicate scalar core e Checkpoint every 5 hours
— Replicate micro-controller « Slowdown of less than 3%
e Use only half the clusters and address
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Tcp:d — checkpoint duration 8TCP,%'
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T, — recovery time Ty P T

e Redundant power and cooling
— diode voting on boards

e Hot extra board per cabinet
e Network gracefully degrades
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Application Sustained
GFLOPS

StreamFEM2D 32.2 169,505,648 10,299,776 1,354,448

(Eu|er’ quadratic) (93.6%) (5.7%) (0.7%)
StreamFEM2D 33.5 : 733,294,080 43,762,752 3,165,280

(MHD, cubic) (94.0%) (5.6%) (0.4%)

StreamMD 23.3 . 427,743,216 | 9,505,099 5,978,848
will get ~2X (96.5%) (2.1%) (1.4%)

StreamFLO (96%) (2%) (2%)
(kernel estimates)
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Future Research

e Interface between stream and scalar processor

— short-stream effects

— amount of software control

e Mechanisms for variable-rate streams

e Stream-cache studies

e Multi-node execution and simulation

« Work partitioning between static and run-time

— stream scheduling

— non-contiguous SRF



