
A Progress Report on
COHX: Chapel on HSA+XTQ

Mauricio Breternitz, Bibek Ghimire, Mike Chu, Steve Reinhardt

AMD Research

CHIUW, June 13, 2015

 Thanks: Deepak Majeti, Rice University  ,  Michael LeBeane, U. Texas /Austin



2 |   COHX – CHAPEL ON HSA+XTQ|   JUNE 13, 2015

hQ Heterogeneous Queuing

HSAIL HSA Intermediate Language

hUMA
Heterogeneous Unified Memory 
Architecture

HSA & XTQ
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CHAPEL LOCALES

A locale is a unit of storage and processing

Specify at run-time the number of locales

Can specify at which locale objects are stored, 

computations performed

Can specify locale by a variable
‒ on TaskLocalA do taskA()

Can specify locale by data location
‒ forall i in D on(a(i)) do ...
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CHAPEL RUNTIME ORGANIZATION

Focus of changes for XTQ
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EXAMPLE: TWO-NODE CHAPEL EXECUTION

(a) GasNET                                               (b) XTQ+HSA



7 |   COHX – CHAPEL ON HSA+XTQ|   JUNE 13, 2015

CHAPEL: ‘ON’ INVOCATION AND REMOTE DATA ACCESS
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CHAPEL PROGRAM INITIALIZATION
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CHAPEL EXECUTEON
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CHAPEL ACTIVE MESSAGES OVER XTQ
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CHAPEL REMOTE LAUNCH LATENCY MICROBENCHMARK

 Simple active message invokes remote method

XtqPut
RDMA/

Active msg Response

node 1 node 2 node 1

if (here.id == 0 )

{

tstart();

for i in 1..1000 {

on Locales[(1-here.id) ]

{

global += 1;

};

}

tfinish();

}

Chapel Microbenchmark
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EXECUTEON
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XTQ MICROBENCHMARK – QUALITATIVE SPEEDUP
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CONCLUSIONS AND POTENTIAL FUTURE DIRECTIONS

 XTQ provides Chapel Runtime Speedup

 ExecuteOn utilized by Runtime  speedup ?

 LocaleInference + Aggregation  XTQ: data + remote method

 HSA generation

 HSA signals
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DISCLAIMER & ATTRIBUTION

The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions and typographical errors.

The information contained herein is subject to change and may be rendered inaccurate for many reasons, including but not limited to product and roadmap 
changes, component and motherboard version changes, new model and/or product releases, product differences between differing manufacturers, software 
changes, BIOS flashes, firmware upgrades, or the like. AMD assumes no obligation to update or otherwise correct or revise this information. However, AMD 
reserves the right to revise this information and to make changes from time to time to the content hereof without obligation of AMD to notify any person of 
such revisions or changes.

AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF AND ASSUMES NO RESPONSIBILITY FOR ANY 
INACCURACIES, ERRORS OR OMISSIONS THAT MAY APPEAR IN THIS INFORMATION.

AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE 
LIABLE TO ANY PERSON FOR ANY DIRECT, INDIRECT, SPECIAL OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION
CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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