
Proxy Applications Demo: HACC
Nicholas Malaya, Noah Wolfe 
Frontier Application Readiness Kick-Off Workshop
October 10th, 2019



AGENDA

| Frontier Application Readiness Kick-Off Workshop | Oct 2019 | Public |2

Introduction to HACC
HIPify’ing mini-HACC
Building and running mini-HACC
Profiling mini-HACC
Additional Applications



Introduction to HACC
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Intro to HACC
• Hardware Accelerated Cosmology Code
• Simulates time-evolution of universe
• HIP success story: 

• Ported in an afternoon 
• ...but not 20 minutes

• Profiling:
• 10% of time is spent in the tree walk
• >80% in the short force kernels 

• (GPU kernel: mini-HACC)
• 5% in the 3d Transposes / FFTs
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HIP’ifying mini-HACC

| Frontier Application Readiness Kick-Off Workshop | Oct 2019 |5



Hipify’ing mini-HACC
On poplar: /home/users/coe0000/mini-HACC-demo⁃ Compile with nvcc -std=c++11 -O3 driver.cu -o mini-HACC
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nbody1_kernel<<<dim3(blocks), dim3(threads)>>>(count, count1, dev_data1, dev_data2, fcoeff, fsrrmax, rsm);

hipLaunchKernelGGL((nbody1_kernel), dim3(blocks), dim3(threads), 0, 0, count, count1, dev_data1, dev_data2, fcoeff, fsrrmax, rsm);

[coe0000@poplar mini-HACC]$ /opt/rocm/binhipify-perl driver.cu



Building and running mini-HACC
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Building mini-HACC
On poplar:⁃ /home/users/coe0000/mini-HACC-demo

Script is a guided tour through what you need to build and run mini-HACC (environment/modules, command lines, etc.)
Copy script to your home directory and run or use it as a guide
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[coe0000@poplar mini-HACC-demo]$ lsbuild_and_run.sh mini-HACC



Running mini-HACC
srun -n1 -N1 ./mini-HACC nbody1.dat
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[coe0000@poplar mini-HACC]$ srun -n1 -N1 ./mini-HACC nbody1.datVMAX=6140found numdevices = 4device name = Vega 20can run concurrent kernels  = 1got count = 334, count1 = 6135got fcoeff = 7.570089e-04, fsrrmax = 3.116326e+00, rsm = 7.000000e-03reading arrays ...calling nbody1 GPU kernel...H2D Time = 104.90 microsecKernel Time = 59.13 microsecD2H = 835.18 microsec



Profiling HACC
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Start simple!
Export KMDUMPISA=1; make

more dump-gfx906.isawavefront_sgpr_count = 55workitem_vgpr_count = 39ScratchSize: 0 
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[coe0000@poplar mini-HACC]$ lsdump-gfx906.hsaco  dump-gfx906.isa  dump-gfx906.isabin driver.cpp  makefile mini-HACC  nbody1.dat  nbody2.dat  nbody4.dat



rocProfiler
srun -n1 -N1 /opt/rocm/bin/rocprof ./mini-HACC nbody1.dat
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[coe0000@poplar mini-HACC]$ more results.csvIndex,KernelName,gpu-id,queue-id,queue-index,tid,grd,wgr,lds,scr,vgpr,sgpr,fbar,sig0,"nbody1_kernel(long, long, float*, float*, float, float, float)",0,0,4,31909,85504,256,96,0,0,0,0,0x2aaaaab0a780



HIPified (ported) codes
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Quicksilver HACC

PENNANT SW4LITE

Laghos NAMD

And many more…QMCPACK



Wrap up
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Questions?<nicholas.malaya@amd.com>



DISCLAIMER
Portions Copyright Advanced Micro Devices, Inc. (“AMD”) Confidential and Proprietary.

AMD Confidential and Proprietary Information
Advanced Micro Devices, Inc. (“AMD”) information shall not be disclosed outside the Government and shall not be duplicated, used, or disclosed in whole or in part-for any purpose other than to execute this and related CORAL-2 contracts. The Government shall have the right to duplicate, use, or disclose the data to the extent provided in the resulting contracts. This restriction does not limit the Government's right to use information contained in this information if it is obtained from another source without restriction. The information subject to the restriction is contained in all sheets.

Safe Harbor Statement
This presentation may contain forward-looking statements that are based on our current expectations. Forward looking statements may include statements about our financial guidance and expected operating results, our opportunities and future potential, our product development and new product introduction plans, our ability to expand and penetrate our addressable markets and other statements that are not historical facts.
These statements are only predictions and actual results may materially vary from those projected. Please refer to AMD and Cray's documents filed with the SEC from time to time concerning factors that could affect either Company and these forward-looking statements. 
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DISCLAIMER
DISCLAIMERThe information contained herein is for informational purposes only and is subject to change without notice. While every precaution has been taken in the preparation of this document, it may contain technical inaccuracies, omissions and typographical errors, and AMD is under no obligation to update or otherwise correct this information.  Advanced Micro Devices, Inc. makes no representations or warranties with respect to the accuracy or completeness of the contents of this document, and assumes no liability of any kind, including the implied warranties of noninfringement, merchantability or fitness for particular purposes, with respect to the operation or use of AMD hardware, software or other products described herein.  No license, including implied or arising by estoppel, to any intellectual property rights is granted by this document.  Terms and limitations applicable to the purchase or use of AMD’s products are as set forth in a signed agreement between the parties or in AMD's Standard Terms and Conditions of Sale. GD-18

©2019 Advanced Micro Devices, Inc.  All rights reserved. AMD, the AMD Arrow logo, [insert all other AMD trademarks used in the material here per AMD’s Checklist for Trademark Attribution] and combinations thereof are trademarks of Advanced Micro Devices, Inc.  Other product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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DATA RIGHTS NOTIFICATION
(a) These data are submitted with limited rights under Government Contract No. DE-AC05-00OR22725 and DE-AC52-07NA27344 Subcontract No. 4000166089 and B626588. These data may be reproduced and used by the Government with the express limitation that they will not, without written permission of the Contractor, be used for purposes of manufacture nor disclosed outside the Government; except that the Government may disclose these data outside the Government for the following purposes, if any; provided that the Government makes such disclosure subject to prohibition against further use and disclosure: A. This "Limited Rights Data" may be disclosed for evaluation purposes under the restriction that the "Limited Rights Data" be retained in confidence and not be further disclosed; B. This "Limited Rights Data" may be disclosed to other contractors participating in the Government's program of which this Purchase Order is a part for information or use in connection with the work performed under their contracts and under the restriction that the "Limited Rights Data" be retained in confidence and not be further disclosed; and C. This "Limited Rights Data" may be used by the Government or others on its behalf for emergency repair or overhaul work under the restriction that the "Limited Rights Data" be retained in confidence and not be further disclosed.(b) This notice shall be marked on any reproduction of these data, in whole or in part.
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