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APPROACHING QUDA 1.

QUDA Is an open source community-developed and
NVIDIA-supported library for performing LQCD calculations
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Use of multiple GPUs in parallel is supported throughout IBM POWER9 + NVIDIA Volta V100

the library, with inter-GPU communication achieved
using MPl or QMP. Several commonly-used LQCD
applications integrate support for QUDA as a compile-time

NVLink high-speed interconnect
> 40 TFLOPS (DP]) per node

option, including Chroma, MILC, CPS, BQCD, TIFR and > 4600 nodes (Summit)
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_QCD simulations have high degrees of data parallelism 315 mm Yk v e 2883 I I
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1QCD ideal for GPU deployment. T
Most LQCD calculations require only local communication e o
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on the 4-d lattice. This makes them suitable for deployment
on multiple GPUs through partitioning the lattice into
disjoint equal sub-lattices and distributing these
between GPUs.
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QUDA i1s under active development as well as being a HBM2 Bandwidth 720 685 900 GB/5 1.2% 3500
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development and achieve high performance.

A flexible git workflow, relying on GitHub pull requests
and build testing via Jenkins Cl is employed for rapid
and flexible development. Cmake Is used for build

( ==
( B

. ] . ] ] Most Productive GPU New Algorithms Inference Utilization 120 Programmable GFLOPS Reconstruct 8 Reconstruct 12 B Reconstruct 18
configuration, allowing for running unit based on TFLOPS Deep Learning
googletest through ctest. Eggg
> Friday 15:00 (Software Development Session): 10000
: - - - . 8000
Developing QCD Algorithms For NVIDIA GPUs Using Improved NVLink & HBM2 £ 900 | 4 5y Delivered Bandwidth J
the QUDA Framework’ e © 80 4000
A L 700 S
> - o | } 1
: # [3) c —
_ _ _ ] == // QI 200 '-c-'go z TxV100 2xV100 4xV100 1xV100 2xV100 4xV100 1xV100 2xV100 4xV100
QUDA exploits various techniques to improve “. T 400 S 2 Half  Half  Half Single Single Single Double Double Double
. . . C 300 ) o
communication between GPUs on multiple levels: ~ = 2
S 200 o S
CUDA IPC for direct P2P transfers within fat nodes over NVLink and PCle e <L 100 93
GPU Direct RDMA for internode communication clent Banawidt o 0 =~
Topology aware scheduling of communication 7 P100 V100
GFLOPS —=— V100 /(single) P100 (single) V100 (double) —e— P100 (double)
3500
GFLOPS —e— Double-Double Double-Single Double-Half Pascal SM Volta SM - . 7
NS\
100000
A IIII IIII 2500 /\/\///\\V V
2000
10000

>

\ 4 A
1000
100 ] 2 4 g 16 " 32 | 64
L 2%
GPUs 6 MB

1500 — p QAN =

1000 d

500
/

1" 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
#rhs




