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Sequentialisation Challenge
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The Parallelism Myth
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The Parallelism Challenge
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What is SaC ?
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Sequentialisation for GPUs
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* Matrix transpose

The Memory Abyss
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un-coalesced read => bad!! I

Microgrid == Nivana ?!

HERIOT
WATT

¥ UNIVERSITY

HERIOT
SJWATT

Shared Memory To The
Rescue!

shared memory: #

coalesced read => good!!

6-fold (!) runtime improvement !!!!

knowledge about hw-sequentialisation is key! -
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Stencil Computations

23 flops/

° 8 flops/ ) cycle \

cycle ™y |

0.7 flops/
cycle

scales for much finer granularity!
=> much better energy efficiency! ‘
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The Memory Strikes Back |

Matrix Invert Without Thread Local Memory
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HW to the Rescue:
Thread-Local Memory

Matrix Invert With Thread Local Memory
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What is happening?

memory

allocation

memory
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Moving to Task Parallelism

/ alloc
le—" alloc

| last use

«— last use

— last use

HERIOT
EFWATT

UNIVERSITY

A



Asynchronous Reference

Counting

— last use

>
44/ free

memory management
thread

All Together Now!
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Clock Cycles
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Naive fib( 12) !

[ spawn current and next

W spawn upper and lower half 2
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Multi-Modal RC:

spawn
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Memory Management and
Many Cores

today: tomorrow:
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Conclusions

* There is no one-fits-all parallelisation!

* The more parallel it gets the more attention
memory organisation requires!

* Sequentialisation and memory organisation go
hand in hand!
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