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Respecter la localité des Xeon Phi pour améliorer leur
utilisation

• Mise en place de stratégies pour connaı̂tre les coeurs et bancs
mémoire proches de chaque Xeon Phi ⇒ Communication
améliorées entre hôte et accélérateur

• Implémenté dans hwloc
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Respecter la localité dans les Xeon Phi
• Architecture à 57-61 coeurs reliés en anneau
• Etude de l’impact de cette topologie sur les communications

inter-coeur ⇒ L’anneau semble bien dimensionné, peu d’influence
notée
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Etude des pragmas Intel LEO (Language Extensions for
Offload)

• Offload une partie du code sur le Phi
- Peut-être combiné avec de l’OpenMP à l’intérieur

• Pragmas avancés pour spécifier les transferts de données
- Ex: garder des données sur le Phi entre deux sections offloadées

• Pragmas avancés pour réduire la synchronisation
- Exécuter un noyau offloadé en tâche de fond

- L’hote peut faire autre chose en attendant
- Puis tester la terminaison de l’offload plus tard ⇒ Pragmas intéressants

mais complexes
- Si les pragmas avancés sont nécessaires à l’obtention de perfs, ca

va etre dur pour les non-informaticiens...
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StarPU: Hybrid CPU/GPU Task Programming
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What today’s machines really look like
Machine (57GB)

NUMANode P#0 (30GB)

Socket P#0

L3 (12MB)

L2 (256KB)

L1 (32KB)

Core P#0

PU P#0

PU P#12

L2 (256KB)

L1 (32KB)

Core P#1

PU P#1

PU P#13

L2 (256KB)

L1 (32KB)

Core P#2

PU P#2

PU P#14

L2 (256KB)

L1 (32KB)

Core P#8

PU P#3

PU P#15

L2 (256KB)

L1 (32KB)

Core P#9

PU P#4

PU P#16

L2 (256KB)

L1 (32KB)

Core P#10

PU P#5

PU P#17

PCI 10de:06d1 (3072MB)

cuda0

Global (3072MB)

L2 (768KB)

14 x (32 cores + 48KB)

PCI 10de:06d1 (3072MB)

cuda1

Global (3072MB)

L2 (768KB)

14 x (32 cores + 48KB)

NUMANode P#1 (27GB)

Socket P#1

L3 (12MB)

L2 (256KB)

L1 (32KB)

Core P#0

PU P#6

PU P#18

L2 (256KB)

L1 (32KB)

Core P#1

PU P#7

PU P#19

L2 (256KB)

L1 (32KB)

Core P#2

PU P#8

PU P#20

L2 (256KB)

L1 (32KB)

Core P#8

PU P#9

PU P#21

L2 (256KB)

L1 (32KB)

Core P#9

PU P#10

PU P#22

L2 (256KB)

L1 (32KB)

Core P#10

PU P#11

PU P#23

PCI 10de:06d1 (3072MB)

cuda2

Global (3072MB)

L2 (768KB)

14 x (32 cores + 48KB)
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how do we efficiently use all these PUs?

http://www.open-mpi.org/projects/hwloc/


StarPU: runtime support to
schedule tasks over all the
available processing units

12 / 44



StarPU: runtime support to
schedule tasks over all the
available processing units
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• C library, LGPLv2.1+
• started in 2009



In a nutshell
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Interaction StarPU-MIC
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Interaction StarPU-MIC
MIC Source MIC Sink

STARPU_RECV_FROM_HOST

Data Transfert

STARPU_EXECUTE

STARPU_EXECUTION_SUBMITTED

STARPU_EXECUTION_COMPLETED

STARPU_SEND_TO_HOST

Data Transfert

Execution
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Interaction StarPU-MIC
MIC Source MIC Sink

STARPU_EXECUTE

STARPU_EXECUTION_SUBMITTED

Workers

Execution

Execution

STARPU_EXECUTION_COMPLETED

STARPU_EXECUTION_SUBMITTED

STARPU_EXECUTE

STARPU_EXECUTION_COMPLETED
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Definition of the MIC function

The same StarPU code is compiled both for the host and for the MIC.
When executing a codelet on the MIC, StarPU will use a lookup
mechanism to find out the function to be executed.

struct starpu codelet cl =

{

.cpu funcs = {cpu codelet, NULL},

.cuda funcs = {cuda codelet, NULL},

.opencl funcs = {opencl codelet, NULL},

....

};
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Definition of the MIC function

The same StarPU code is compiled both for the host and for the MIC.
When executing a codelet on the MIC, StarPU will use a lookup
mechanism to find out the function to be executed.

struct starpu codelet cl =

{

.cpu funcs = {cpu codelet, NULL},

.cpu funcs name = {"cpu codelet", NULL},

.cuda funcs = {cuda codelet, NULL},

.opencl funcs = {opencl codelet, NULL},

....

};

26 / 44



– Un retour sur les activités INRIA menées sur le MIC 16

3
Nbody Problem on Xeon Phi



Nbody Problem on Xeon Phi
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FMM on xeon phi
• Far field part (M2L): generally less efficiently implemented than

near field part (P2P)
• Near field (P2P): direct N-body computation
• Based on vectorized code (sse) and/or OpenMP implemented
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FMM on xeon phi: offloading attempt
• sse to (similar) avx2 implementation
• OpenMP offloading compilation for the target pragmas
• Only applies to Intel® MIC Architecture
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FMM on xeon phi: offloading attempt
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FMM on xeon phi: offloading attempt
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FMM on xeon phi: offloading attempt
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FMM on xeon phi: offloading attempt
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FMM on xeon phi: driver version
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FMM on xeon phi: driver version
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FMM on xeon phi: driver version
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FMM on xeon phi: driver version
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