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FRAMEWORK DEVELOPED

MOTIVATION

* |/O performance is a major bottleneck for

Run experiments, log results

H5Evolve: An application built on Pyevolve* that

. . . . . I/0 ,
many HPC applications. H5Tuner: Reagls conflgurathn' file and adJ.ust§ /0 parameter Adjust uses Genetic Algorithms to narrow the huge space
. e , parameters without recompiling the application. Control File . : :
¢ I/O tun|ng IS a very difficult yet |mp0rtant . of pOSSIb|e Conﬂguratlons. *http://pyevolve.sourceforge.net
roblem + Stripe count (Lustre): Number of OSTs over Y Y * Uses crossover and mutation functions to
proviem. | which a file is distributed. e oS ,
e Significant improvement can be achieved v 4 8 16,24, 32, 48, 64, 96, 128, -1=all OSTs -3 VO benchmark, |4 H5Tuner |4 | HSPerfCapture intelligently search for well-performing I/O
when parameters are set appropriately. & Stripe size (Lustre): Number of bytes written . parameter sets.
to an OST before cycling to the next. : * Other approaches for pruning space could be
 Multiple layers of the I/0 stack, each with v 1,2,4,8,16, 32, 64, 128 units = MB T — plugged into framework.
its own parameters to be tuned, make the < CB nodes (MPI-10): Maximum number of | Stalistics e —
, . . ! nputs & Results volution
Sea rCh Space immense aggregators for CO”eCtlve bUfferlng' : . Random selection _ Stri.pe(CourthO] — Discrete set of
Pruning search space r;e uires expertise v 1,2,4,8,16,24,32,48, 64,96, 128, 256 1 ofinitial population __ [SHHRSSCRIBHISESERIE] possible values
¢ o . : CB nodes [12]
5 =< P 9 P <> CB Buffer Size (MPI-10): Size of buffer for . L HDF5 | T, ; Algnment [14
and heuristics : : : il Application R HSRecorder ‘playlist' [ "Augmenter onment 114
' collective 1/O. Currently set to stripe size. N N e s F iy
< Alignment (threshhold, boundary) (HDF5): ook toknioRomelBandina ™ Appl. VO kernel
Objects >= threshhold size aligned to | Bl W e |
N*boundary address in HDFS5 file. H5PerfCapture: An extension to Darshan* that ] B
v' (no alignment), (0,4), (0,16), (0,64), (0,256), records performance data for application, HDF5, e e——
zié4)6’i;’€16g’;;é?4)’ (1'2?6)';(43’16)' (4'64)1 (4;256); and MP"'O *www.mcs.anl.gov/research/projects/darshan/ l - X Re??ﬁfrg@aﬁgfi?ﬁm" ?
units = . . lite members
| o * Results used to further investigate |/O EE— e
. evlelFilesystem <> ... other /O parameters can be added gate I/ of sah mamor
performance' il Entire Population
L A L L —

EXPERIMENTAL SETUP RESULTS CONCLUSIONS AND FUTURE WORK

* Hopper: NERSC's Cray XE6 system Configurations used for results shown: Tuned Parameters, Runtimes, and Speedup of Tuned over Default _
Ranger: 512 cores; 32 nodes; Hopper: 512 cores; 32 nodes Conclusions:
peak performance of 1.28 PFLOPS/sec, Amount of data written: (VPIC, GCRM, VORPAL) DT, Ml S CERS + Speedups of 3.3x — 16.7x were
153,216 compute cores, 156 OSTs Ranger: 128 GB, 163 GB,61GB  Hopper: 128 GB, 130 OB, 128 GB  |damsakci A LA GRS S U N e o o N measured using auto-tuned I/O
v i . Parameter Tuned Sets of Parameters Identified by H5Evolve
Peak I/O B’andWIdth' 59 GB./SEC Evolution of GA fitness evaluation; VPIC-IO on Ranger ) parameters Compared to default
° Ranger: TACC S Sun Conste”atlon Cluster 100 —— GA-selected parameters —— Default I/O parameters St”pe Count 96 96 32 64 96 96 Values for th ree application_based I/O
peak performance of 579 TFLOPS, iglgjf?;esue 12sMB | 1MB 3 MB >MB | 4MB 37 MB benchmarks on two HPC systems
62,976 compute cores, 160 OSTs g oo 5 Nodes p o o y o p * Converged parameter sets differ
v Peak I/O Bandwidth: 35 GB/sec g ™ | . . | . dCross ap_pllcatlops and systems.
- i Alignment 4 KB, 0 KB, 0 KB, 0 KB, 0 KB, 16 KB, * Auto-tuning can improve parallel 1/O
' oo LM\ Yl Nl M chJ\ wr\ W) AAMN A (thrsh, bndry) | 16 KB | 64 KB 256 KB 64 KB 4 KB 256 KB c h H
* VPIC-10: |/0 replay of Vector Particle-In- o A i e A s e s Description T C ey —— performance without hands-on
Ce” (VPIC)’ a plasma phyS|CS COde W|th 1D o 1 2 3 4 5 6 7 8 G9 '10 11 15 '13 h14 15 16 17 18 19 20 21 22 Default Opt|m|zat|0n
vo. s e — Dorameters 417.50| 498.21 391.72| 320.32| 472.18 425.76 Future Work:
e VORPAL-IO: |/O replay of VORPAL, N particle y Evolution of CB Nodes parameter; VPIC-IO on Ranger [ye—— e Conduct additional experlments with
, 127.92 84.29 103.99 18.84 54.99 68.37 more codes
accelerator code with structured 2 Observed e Further refinement of GA methods
/0 with different dimensions on each rank. g | | g/'ss";:/‘;;” 1205.89 | 1485.36|  959.51| 1183.63| 1968.91| 1277.85 LEEd
* GCRM-IO: I/O benchmark for Global Cloud = " " l . :
Resolving Model (GCRM), a global ol rﬂ e Tuned Set 127.92|  84.29|  103.99| 19.23| 5561 68.37 Automatically create I/O kernel
esolving Mode , a globa " | e : — | [Speedus oex = o 27l 16 een 2 20n . benchmarks from full applications by
atmospheric model with structured I/O with e L e v STl I . . ' ' ' ' developing H5Recorder
the same dimensions on all ranks. Generation (15 members in each) " Contact Information: koziol@hdfgroup.org
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